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M| Wingate's Aritbmetick

Containing
A PLAIN AND FAMILIAR METHOD ;
For attaining the
ENOWLEDGE and PRACTICE
Of

COMMO N ARITHMETICK.

The Seventh Edition, very much enlarged.

T ———

Firlt compofed by Edmund Wingate
late of Grayes-Inne Efquire.

Afterwards upon Mr. [7ingate’s requeit,
enlarged in his life time: Alfo fince his dc-
“ceale carefully revifed, and much impro-

ved , as will appear by the Preface and
Table of Contents.

By fOHN KERSEZY, Teacher of
the Machematicks , at the Sign of the Globe
in Shandvis-fireet in Covent-Garden,

Boetius Arith.lib. 1. cap. 2,
Omnia -Quecunque & primevi revum naturd conflrudta funt,

& Numerorum videntur ratione form.ta: Hoc enim fuit prin-
pale in animo Conditorss Exemplar.

LONDO N,

Printed by . R. for 2. 5.and are to be fold by 7 williams
] acthe Sign of the Crown in St.Pas/s Churchyard.1678.

ki M

il

Fr




&u‘—-f‘ﬁ

HIBTORIOAL
MEDIOCAL

N7TI8>




THOMAS
Earl of Arundel: and Surrey,
a0 o737 & Marfhal of "
_ RightHonourable, |

B ER He good affeltion you bear 15
| O\ /) kind of Learning, and
in particular to the Mathe-

Vit maticks, makes me adyen-
ture to prefent your Lordfbip with this
Trafiate’of “Arithmetick becaufe that
Any r{a;rqﬁmd mitb q{ber ‘Matbematical
‘ | A2 Sciences




__Thc Epiftle Dedicatory,

Sciences is asthe Primum Mobile, in re-

'.j: the Puets ufed in times paft to fay of Venus,
Sine Cerere & Baccho friget Venus ,

Jomdy 1 8lfo cnfidently averr' of ther
without Arichmetick they are poor 5 and

your Lordfbip 5 loving the Art ;5 canmot
di faﬁéﬂ the Artifd, nor bis intention to do

good in that kind, I am bold to [Pel-
ter this Treatife under_your Lotd/bips pro-
tettion , bumbly intreating Your gra cious
acceptation, and earmﬂfy d; f r:ng ﬁJr ever
o remain, . AR Yooy 1 BB

Yuur Hnnours,ih aﬁ _-':
ﬁ:rﬂce aﬁe&mnaﬁ?

chorcd

ED‘NI ‘WINGATE,

fpeét of the other inferiour Orbs ; For as

without motion. Prefuming therefore that




B
e

iy
Wl e

FEPLOL LT Rba0 g
FEPIPDLIEE 45 358

- THE

PREFACE

 JOHN KERSET,

N Bmttﬂ-""rfﬂif'g:-:_’;“e':lr'- -Iﬁi?f'our
b Al 2 Y i edTely S8 | 7

Pl \ -:?’""‘1 Aearned Goungbyunan- L.
T g}t}‘ mund  Wngite Efquire ;
- \¥} publithida Treatife of 4.
N T,{Q ratbmetick - divided into
oo twoBooks, the one intity.
led Natural Arithmetick., the other 4r-
tificial Arithmetick; and in regard his

principal defign in that Treatife was, to re-
move the difliculties which! ordinari] y a-
rife inthe practice of Gompmon drithmetick,
by the help of artificial, or borrowed num.
bers, called Logarithmes ( whofe proper
work is to perform Mulsplication by Aj.
dition ; Divifion by Subflrattion, &e, )

A3 he




The Prefoce

Le did then in his faid firft ‘Book omit. di-
vers pieces of Common ot Fratizcal Arith-
metick, which for the perfect and univer-
fal underftanding thereof,were neceflary to
have been inferted.: But after the firft 1m-
preffion of both thofe Books was {pent, our
1aid Author being importuned to take care
of the fecond Edition, he promifed his af-
{iftance therein; yet his other neceffary
employments not permitting him to pur-
{ue his faid purpofe, he was pleafed to im-
part his thoughts concerning the fame un-
to me, together with his requeft, thatI

would perufe the faid firft Book, and fug- |

ply it with fuch pieces of Prattecal idrsth-
metick , which for the reafons aforefaid

were wanting in the firlt Edition LSS
~ In purfuance of-which requeft’; I-have
contributed my Talent towards perfecting
this Tra@ate, upon our Authors foundati-
o1, partly in hislife time to his good li-
king,and " partly fince his deceafe, in feve-
ral Editions committed to my care to be
prepared for the Prefs: wherein T have u-
fed my beft endeavours, as well to pre-
ferve this Book as'a Monument of our faid
Authors worth, asalfo to makeit a com-
pleat Store-houfe of Common Arithmetick ;
2l (O ALELE from
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from whenee the ingenious may* be far.
nifh’d withithe excellencies of that Are )
in reference both to common affairs=as al-
fo,to tire practical partsiof - the Maghema-
tickss) And 'in order toihofe ends.I have
-madg thefe following; alterations .and Ad-
dirions Ramelys' © 1 oveil [ oioinmme
[Firlt, for, the eaferand -benefit- of fuch
Learners; who defire only fo much skill in
Arithmerick , as is ufeful | in [ Accompts,
Trade 5and, {uch likejordinary -employ-
meass 4. the, Dodtring of whole Numbers,
(. which,in the firft Edjtion; Was ;inter-
mingled-with Definitions, and Rules con-
cerning broken Numbegs 51 commonly. cal-

led Fraghions ) is nowentixely. hasdled .

part- Andto the end 'the full knuﬁ{g‘gge
of :Pr;;%?:! Ar:thmetick in whole, Num-
Bers it ..,fnqt‘?'"ﬁié;lfgf appear§ Fhave
explaincd divers'of ehd old'riles in'the firft
’HVE"_C apters’, and “framed ‘anew “the
Riules 6t Divifion | ' Reduction | whd the
‘Gofdel Ritlg in the fixeli, feventh, eightH,
and nifith &iaptefs*;.fo that ‘now Arith-
metick in ‘whole Numbers is plainly and
fully hdndled before any entrance be mace
into the craggy paths of Fractons, at the
fight ‘whereot fome Learners are fo dif-
e A L A4 couraged,




The, Rrefaces™

difcouraged,that they makea {tand,and cr
out), won plus witraj there’s no;progreis
furcier, ;
“Seecendly, to dffift fuch young Students
asdefiré to ' lay & good foundation for the
attaining of a generalknowledg i’ the Ma-
thematicks, I have in a familiaf’ method
dslivéred the entiré Doctrine of Fra&ions,
both Vlgar and Deécimal; which*was o-
mitted in’the’ firft Edition ; and have allo
newl{ framed the’ Extraction of =,the Square
and'Cabe roots; }ﬂ amethod whichby ex-
ptﬁéuéle is foandte bé 'mucllieaﬁé'f‘ than
that eommonly-ifed hererofore’,”and 'is
exadly fuitable €6 thie ' Conftruéion or
Cpn]ijﬁﬁtipnl of 'Square ‘dnd ‘Cube" mum-
befg:.’.’.“f"i | .fi.T DL T '.f"]"_ 115C]
e e ) A
-whi:g 1s furnifhed with irafiétgz 1of choice
and delightful knowledge in nuumbers,both
Pradtical and Theoretical. In'all which
performances 1 have ﬂarneﬂlyéﬁﬁ{gd at
truth, perfpicuity; and exach eorrection
hoth of the Text and Numbers 53‘*"10;‘ that I
hope this Book is. now fupplied with all
things neceffary to the full knowledge and
practice of Common Arithmetick, the ufe-
tulnefs whereof 1s fo generally known,
: that

' L}% » 1 baye. added an “dhpendiz,
c
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ﬁc Preface

-ﬂl{ﬂ: tllE}‘ﬁ will bﬁﬂa Ilf:Ed of Arguments

toexcite any one~ehat defires his own or
the publick good, to be acquamted with
fo exgellentanayts . 1

But if the more ‘carious Artﬂ’c after he
is well excercis’d in vulgar Anthmetick

\defires furcher unfpection into the My ﬁe-
zies of Numbers, . his: beft Guide is the ad-

mirable Art cabled Algebra; the Elements

‘whereof 1 have: expnunded ap Iarge in a
Treatife 1atel_’f ‘Pﬂbllﬂl d¢ yem. A
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“Where thofeChapters ngr;Wfﬂgatﬂ;fhﬁt

have been altered and framed anew by Fobs Ker-

*'7 fey,are diftinguifhed by this mark e, and thole

. chapters that havebegn entirely compofed by
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The Do&rine of whole numbers is contained in |
the firft 1§ chapters, the titles whereof arc thefe |

following,.

o COuceming the Notation of Numbers--1} 1
_4Concerning Euglifhbloneys, WV r.igbu,%z 3

Mea(ures, Ore.
Addition. 3+ 16
Subtrallion. - 4 | 23
Multiplication. § | 31
™ Divifion, 6 | 38
7 Redullion 71" 55
ﬁ be Rulpof Three dired 8 | 69
. e Rofle of Three inverfe. ——9 /|7 82

& The dsiuble Rule of Three direli. —-——10| 87

67 The double Rule of Three inver[ée. ———11| 94 |
The Rule of Three compound of fiveNumbers.12 98 |

The Raule of Fellow(bip. -—13[102 |
The Rule of Alligation. 14{108 |

The Rule of Falfe. 15/125 |
i ¥ The §

Chap.\Pag. |

oo W e,
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Common. Arithmetick,
(The Firt Bools

CHAP. L

Concerning Notation of Numbers.

L R Rithmetick is the art of accompting
SR8 5% by Number.As magnitude or great-
& Fy feflc is the fubjc& of Geonterry ; fo
15y SBaveey multitude or number is that 6f 4-
e AR risbmetick, -
IT Number is that by which every
_ting is numbered ; o that whichan- ﬁ"”’m
- fwers




2 Notation. Beok L

| | {wers this queftion,” how many ? ( unlels it be an«
8 {wered by nothiog *) Soif itbe asked how many
dayes arcin a week, the anfwer is feven, whichis
called Numbers '

- S B — I e

=

1II. The Notes or Charackers,by

i ?" Charatlers | \hich Number isordinarily expref-

{li ‘fw_hlcﬁ num- vd P i h

I ber is cxprefled  fedsarethele 5 ¢ one,2 two,3 thrce,

| 4 four, § five, 8 fix, 7 feven,8 cight,

¢ nine, o nothing.

i IV. Thefe Notes or Charaéters are either figni-

il | ficant figures, or 4 Cypher.

i | V. The figniticant figures are the firlt nine ; vig. |

1,2,3,4,5,6,7,8.9. The hrft whereofis more par- |

ticularly called an Unit, or Unity, and the reft are

faid to be ‘compofed of Unities: {o 2 is compofed of | ;

] two unities, 3 of three Unities, &ce q !
VL The Cypher is the latt, which though of it § °

felIf it fignities nothing, yet being annexed after a- | )

ny of the reft, itincreafeth their value: As willap- |

| pear in the following Rules. q !

[ VIL Arithmetick hath two parts, Notationand |

Numeration. gt
el VIII, Notation teacheth how to exprefs.read,or § !
A declare, the figpification or value of any number § °

written, and al{o to write down any number pro. § ©
pounded, with proper Chara&ersin their due pla- §
CESe : . p
| " IX.A Number is faid to have fo ma-
The placeser | iy vlaces or degrees,as there/are Cha- § |
digrees of a- 5iF N :
{ wy mumber,  Tacters in the number ; iz, whendi- § !
vers figures, whether they be inter- §
| mixt with a Cypher or Cyphers or not, are placed § ¢
' together like lettersina word, without any pomnt, § ¥
cemma, line, ‘'or other note’ of diftinétion -inter- § {
W pofed,




Chap.I. Notation. 2

pofed,all thole Chara&ers make but one number ,
which confifis of fo many places as there are Cha-

- rackers fo placed together:fo this number 20§ con-

fiftsiof 3 places, and this 30600 of five places, &e¢.
X. Notation confifts in the knowledge of two
things 5 viz: the order of places , and the value of
cvery place in any number.
XL The order of the places is fromthe
1At band towards the. left : So in this T Orderof
number 465,the figure § ftandeth in the {mmbe". "
firlt place,6 in the fecond » and 4 in the
third ; likewife in this Bumber 7560 ,:a Cypher
flands in the firft place, 6 in the fecond, sinthe
third,and 7 in the fourth,

A1, The firtt place of a Number, |
éwhich as before & the outermoft to. II’”"IF”:f
wards the right hand)is called the place s ek
of Units or Unities; in which place a-

ny figure fignifieth its own fimple value : (o in rhis

- number 465,the figure § ftanding in the firft place._

Ligoificth five Unities.or five.

A1, The fecond place of a number js called che
placeof Tens; in which Placeany figure fignifieth
{0 many Tens as the figure containech Unities: fo
in this number 465, the figure 5 in the firft place
Digmifieth fimply five,but the figure 6 in the fecond
Place lignifieth fix tens,or fixty.

ALV, The third place of 2 number js called the
Placeof Hundreds : in which Place, any figure fig.
nifieth {0 many hundreds as there are unities con-
fain'd in the figure : So.in this number 463, the fi-
Burc 4 in the third place fignifieth four Hundreds :

wherefore if it be required to read or prenounce

this number 465,you are to beginon the lefe. hand,
¢ and
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4 Notation. s Book I.

and according to the aforcfiid- files to prodounte:

it thus, four hindred fixtyfive; likewile this nufr-
ber 315 is tobe pronauticed thus, thrée hundred
2nd tifteen : ‘and this number 205 ; two hundred
and five ; alfo this number §00 , tive Hundred.
Whencé it is manifeft ; that although a Cypher of
it felf fignifies nothing; yet being placed ' on the
right hand of a figuréit increafeth the value there-
of, by advancing fuch highre toa higher place than
that whercin it would be feared , if the Cypher
were abfent. 2l ]

The truc reading or ‘pronouncing the value of
any numbeér writcen, as alfo the writing down any
number propounded , depénds principally upon a
right underitandiog of the thréé firlt places bzfore
mentioned,-and therefore T (hall advife the Learn-
er to be well excrcis’d thercin ; before he proceeds
to the following Rules. '

X7, The fourth place of 4 number is called the
place of Thoufinds {thatds; dhy number of Thon-
fands under ten thoufands) the fifth place tens of
thoufiridssthe fixeh place Hundreds of thonfands

the feventh place Millions ("2’ Million being ten

hundred thoufands) theé éighth place tens of 'Milli- |
ons 3 the ninth place hundred¢ of Millions 5 the |
tench place thoufands of Millions 5 ‘the cléventh
place tens of thoufands: of Millionss the twvelfth |
place hundreds of thoifandsoff Millions == And in |
that ordér you thay concéive places tobe continu- |
ed infinitely from the right hand towards the left,
each folfowiig plice beibg ten - tithes the' valde of |
the niéxe precéding place 5 bt to give Hames to |
them weldbe bt troublefom and en unnecel- |
famyhaplp) arl1 00 niged 02 83s ROTTER THEERH TS

XVL |




Chap.I. of Numbers: 5.

XVL. From the rules aforegoing | anedfie way may
be colledied to read or exprefs the vilue '

of a Number propounded,Viz.Let it be ﬁ;;:’: ::"’J ”
re-quired to read or pronounce this

nnmber §21426341, Firft, Dittinguith by a Com-
Ima, or point, every three places , beginning at the
right hand, and procecding towards the left, o
will the aforefaid number be diftinguifhed into
parts, which may be called Periods,

and ftand thus 521, 426, 341, where 4 Period.
you may note the fint period towards

. theright hand to confift of thefe figures 341, the

Jecond of thefe 426. and the thirdof thefe 52 1. Se-
condly , reid or pronounce the figures in every Pe-

riod as if they flood apart from the e, fo will the

firlk Period be pronounced three hundred forty
one, the fecond four hundred twenty fix : and the
third five hunnred ewenty one. Thirdly, to cvery
Period except.the firlt cowards the right hand, a pe-
culiar denomination or firname is to be applyed,Viz,
the firname of the fecond Period js T boufandss of the
third , Millions ; of the fourth, Thoufands of Mil-
lions, & ¢c. Therefore beginning to pronounce at
the higheft Period, which in this Exarnple is the
third, and giving every Period its due firname
the faid number will be pronounced thus, Frve
bumired:mwy one Millions, four bundred twenty fix
Thou(ands, three bundred forty one,

Note , W hen a number is diftinguifbed into Pe-
viods, asbefore, the higheft Period will not always
compleatly confift of three plac s ». but fometimes
of one place, and fometimes of two s neverthele(s
after fuch Period is pronounced as if i ftood a-
part, the duc firtame is to be annexed; fo this

B nume-
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of Numbers.

Notation of Numbers by Latin Letters,

1000a | Cl1D. or thus M.

20004 [ CID. C19D,

3co00 | CID, Cl1D. CID:

50000 '12).
1cocoo! CCIDD.

X, _ 200/CC. :
XIL, A i 3mol@eC 5
XIL l4od|CLCCC,

I. 121, IXXF.

IT. 30 1XXX;

I 40 |XL. :
LLIL. or thus IV, 49 X

Vs ||'50 L

v, 59 |LVIHI. or thus LIX:
V1L 60 |LX. S il

VILL orthus 1TX. 8o ILXXXIX,
VIIH. or thas I1X: . [1c0Q

XVIILor thus TIXX. 500i. or thus yy. v
XVIIIEor thus X1X. 600D or thus FIC:
XX. 700'DCC, or thus:I13CC,

50020 | IDDD. *.

jooooc | CCLIDDD. or thus CM.

: 500000 [7): j;};}.
10000coe|-CCCCL- N
16771 CIODCLXXVIL or
MDCLXXVII.
B2

CHAP,




CHAP. IL

Cﬂﬂ&ﬁﬁffﬂéﬁ?ﬂgkﬂj Moneys,Weights,Mea-

[ures, Oc. 4

1. 7T He things exprefJed by Numbers are principally |
Money, Weight, Meafue, Time , and things 1

accompted by the dozen :  Of thg three firft of thefe, . 1
there areinfinite kinds and varicties according to
the diverfity of the feveral Common-wealths in
which they are ufed, all which here to produce
were both endleffe and needlefle: wherefore we in-
tend here to treat only of fuch, Moneys , Weights ,
Meafures &c.as are ufed in this Nation,being indeed
only neceffary for our -prefent purpofe.

I1.'The leaft picce afmrapney ufed in %ng— ﬁfﬁ:‘ﬁ_
land is a Farthing, from whence this follow-  peys.
ing Table is produce’.

1. Fartbing Z 1. Farthing,
makes

4. Farthings 1. Peny,
12. Pence | 8 1. Shiling.
20.8hillings 5 1. Pound.

Englifb ( or frerling ) Money is ordinarily written
down with Figures after this manner,

'L S. d. f.
34——13—0§ —2
09 =08 er—F Q=11
06 o0 06 3
Co 12 I1--—0
00 ——Q0 o7 2
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Chap.Il. Weights Meafures, ¢. 9

The firft Rank of the faid Numbers {ignifics
thirty four pounds , thirtecn (billings, five pence,
two farthings: the fecond: Rank exprefleth nine
pounds , five fhillings , ten pence , one farthing :
the third Rank,  fix pounds, no thillings, fix pence,
three farthings, &c. :

IL The fmalleft Weight ufed in
Englandis a grain, that is, the weight  #id; Stat:de
of a grain of Wheat well dried and comp:fitione
gataered out of the middle of the ';ﬂxﬂif*::ig,
ear, whereof thirty two make ano- :
ther weight called a Peny-weigiic, and twenty
Peny-weight make an Ounce Troy. '

Here obferve, That by the Starutes
quoted in the Margent, the weight of 31 E% 1. v,
two and thirty grains of Wheat make ﬂg'g’”ﬂ‘l’”
a peny weight , which weight being L”_T';z
once difcovered by two and thirty -
fuch grains , the faid peny weight ( being the
twenticth part ofan ounce Troy ) is ufually fub-
divided into four and twenty parts only, cilled
alloGrains, as appears by the enfluing Table.

A Table of Troy Weights. Troy weight,

32 Grainsof Wheat 24 Artificial Graing,
2 4 Grains b.d 1 Peny Weight,

20 Peny Weight maks 1 Ounce,

12 Qunces 1 Pound Troy,

Troy Weight is ordinarily written down with Fi-
gures after this manner, .
Ib. 3  pw. . gn
17 - 0§ —— 13 13 .
00 11 o7 (o] '
00 ——00 -—— 0§ ——20

B3
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The firt rank of the faid numbers cxprefleth fe-
venteen pounds, hve ounces, thirteen peny weight,
thirteen grains, of Troyweight : the ﬁ:f;cmd_ rank,no
pounds, cleven ounces , fcven peny wmg‘h[, hix
grains: and the third, no pounds, no ounces, five
peny weight and twenty grains.

Now this Troy weight lerveth only to weigh
, Bread, Gold, Silver, and Elcétuaries.
Malynes  lex — And here obferve alfo by the way,

;:;:::LF;:?' that Troy a‘fi_;_"r_irrt regulateth and pre-
P-‘*S-J-r:;;- ¥ {cribcth a form how to keep the Mo-

ney of England at a certain Stan-

"dard, For about two hundrcd years before the Con-

quelt, Osbright a Saxon, being then King of Eng-
land,. canfcd an ounce Troy of Silver to be divided
into 20 pieces, at the fame time called Pznce ; and
fo an Qunce of Silver at that time ‘was worth no
more than twenty pence, or one {hilling eighe
pence, which continued at the fame value until
the time of Henry the fixth, who (in regard ‘of the
enhancing of Moncys in Forcin parts ) valued the
fame at thirty pence, fo that then there were ac-
cordingly thirty pieces made out of the Ounce,
and the old picces went then for three half pence,
until the time, of Edward the fourth, who valued
the Ounce at forty pencer, and then the old pieces
went for two pence apiece.  After this, Hexry the
eight valued the Ounce of fterling Silver at torty
five pence, which value continued untl Queen
Elizabeths time, who valued the fame Old pence at
Three-pence the piece , fo that all Three-pences
coined by the fame Queen weighed but a peny
weight , and every' Six-pence two peny weight ;
and fo in like manner the Shilling ard other pieces

| "~ accords.
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'ar:cnrdingly 5 which made the Ounce Troy c'}F‘_Sin:r

to be valued ‘at fixty pence'or hve thillings | as it
now remains at this day without alteration.
IV, The weights ufed by Apotheca-
ries are derived from a pound Troy,  drothecarics
which is fubdivided as in the follow. Weighis.
ing Table : .
A Table of Apothecaries Weizhts.

ik ﬁpwmd Tray "« ( 12 Onnces,
3 An Onnce isequal )8 Drams,
3 A Dram unto )3  Seruples,
D A Scruple ?:'.::r Graing,

So that if you were to exprefs in Figures 12
pounds 10 aunces, five drams, two Scruplis;” and
16 grains ¢ allo thrce pounds, five ounces; feven
drams, one {cruple, and two grains, the ordinary
way to write them down is brictly thus,

b X B D gr.
12 10 5 2 16
03—0§—7 I 02

V. Befides Troy wejght before-mentioned, there
isanother kind of weight ulcd in England | called
Averdupois weight, a pound whercot isequal un-
to 14 Ounces, twelve peny weight Trey.. This A -
verdupois weight ferveth to weigh all
kind of Grocery-ware, asalfo Butter, Mbynes i,
Cheefe,Flcfh, Tallow,Wax, and every 44
other thing which beareth the name of Garbel and
whereof iffueth a refufe or walte.

VI Averdupois weight is cither greater or 1cfs.

VIL The greater is,when one hun-
dred and twelve pounds Averdupois Averdupois
are confidered ‘as one entire weight &7¢ate) weighe,

B 4 com-
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commonly called an hundred weight,and then fu:h
hundred weight is {ubdivided fir(t into four quar-
ters, and each quarter into eight and twenty
pounds : again, cach pound into four quarters, or
( if you will be more exaét ) into 16 Ounces , and
ifyou pleafe each Ounce into four quarters. - But
ordinarily a pound is the leaft quantity that is ta-
ken notice ofin Averdupois grofs weights.

A Table of Averdupois greater weight,
28 pounds %ﬂmkf%d quarier of 112 1b.

4 quarters an bundred weight, or 112 Ik,

So that if you were to exprefs by Figures cighe
hundred, three quarters, and five pounds’ like-
wife , feven hundred , one quarter, and feventeen
pounds: the ordinary way to write them down
is briefly thus,

c, q 1b,
8 v
7 ! 17

TR VIIL The lefler Averdupois weighe
.r.‘rf{r é’i?;,. is, when a pound is the higheft name

~ or Integer,each pound being fubdiyi-
ded into fixtcen ounces, and each ounce again in-

t0 16 drams, and ifyou pleafe, each dram into 4
quarters,as by the {ubfequent Table is manifef,

A Table of Averdupois Iﬁﬁ‘}" Weight.

4 %E?FE."I vlfﬂ Dram I DI‘..’-HH_,
make

16 Drams 1 Ousnce,
16 Oisiices 1 Pound,
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So that if you were to exprefsby Figures eigh-
teen pounds, twelve eunces, five drams , and thrge
quasters of a dram ; likewife five pounds,no ounces
twelvedrams, and one quarter of a dram, the or-
dinary way to writc them downis briefly thus.

1b. 03, dr. g-
18 12 o5 3
o5 00 ———12 L1

IX. The meafures ufed in England are either of
Capacity or Length, '

X. The meafures ‘af Capacity are thofe which
are produced feom Weight , and they are” either
Liquid or Dry.

XL TheLiquid meafures are thofe, =
in which all kind of Liquid fubftances '~/ Mec-
are meafured ;and they are exprefled in '
the Table following,

A Table of Liquid Meafures.

1 Pownd of Whea ot yeat Pide,
Troy weight } f
2 Pints | 1 Quart.
2 Quarts 1 Pottle.
2 Pottles 1 Gallon.
8 Gallons 1 Firkin of AIE,%
o Gallony -~ 1 Lirkinof Beer.
10 Gallons and an : 1 Firkin of Salmon
balf or Eels.
2 Firkins 1 1 Kilderkin.
2 Kilderkins 1 Barrel,
42 Gallons 1 Tierce of Wine.
63 Gallons l 1 Hoglhead.
2 Hogfheads 1 Pipe or But,
L I Tunof Wine.

XII, Dry
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XII. Dry Meafures aré thofe, in ‘
Dry Maafisres. which all kmd of dry fubftances are ||

meted,as Grain,Sea-coal Sair:,and the ||
like § their Table ischis that fﬂlinws - |

A Table of Dry Meafures,

1 Pinte : ~1' Pinte.

2 Pintés 1 Quart.

2 Quarts i FPortle,

2 Pottles 1 Gallom

2 Gallons | = V1 Peck.

4 Pecks g: S 1 Bufhel land-meafure.
5 Pecks | 1 Bufbel water-meafure,
8 Bubels ‘ 1 Quarter.

4 Duarters 1 Chalder.

5 Quarters S Vey.

Long Mea-  XIII Long Mealures are expreft in |

Jures this Table following.
3 Barley Corns inn 1 Inch,
" length
12 Imbf.r [I Foot.
3 Foot 1 Tard.
3 Foot nine Inches | _?_.:‘: 1 Ell .
Fnrt > & % 1 Fathom.
j Tards and an ¥ 1 Paleor Perch,
balf
40 Poles or Perches | I Furlong

8 Furlongs o RS Eﬂgf.gfk nufﬂ'

Note, That a Yard,as alfo an Ell, isufually fub- |
divided into four Quarters, and each Quaiter into |

four Nails, |
' XIV. Super- |
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4y X1V, Superhicial or fquare: Meafurcs
of Land, ar¢ fuch as aré.cxpreftin the Zand Mea-

‘Table following ; ; Jures,
40 Square Poles 1 Kood or quarier of
ar Percbes . >nake ai-Acre.
4 Roods 1 Aere.

So that if you would exprefs by Figures thefe
quantitics of Land, viz. Thicty fix Acres, three
Roods,twenty Perches @ alfo feven Acres,no Roods,
thirty two Perchess the ordinary way to write
them down is thus, :

A, R. P.
36 3 20
7 o 32
AV.A Tableof Timeis this that follows. 7ime
1 Minute 2O 1 Minute,
60 Minutes 1 Llopr.
24 Hours | 1 Day natural,
7 Daies _F;_l’,s I Week,
4 Weeks g | 1 Month of twenty eight
13, Months ’ days.
1 Day, and 1 Year very near.
6 Hours - -

But in ordinary computations of time,the whole

year covlifting of three hundred fixty five days, is

divided cither into twelve equal parts oy months,

ceach month then containing thirty daiss and ten
hours:or glfeinto twelve unequal Kalendar months,
according to the ancicnt Verfe :

. Abirty days bath Scprember, A prily Fune, and No-.

vember -

February hath twenty eight alope , and each of the
reft thirty one,

Note:
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Note, That every Leap-year ( which happeneth
once in four years) containeth three hundred
fixty fix days , andinfuch year February con-
taineth twenty nine dayes.

XVI. Of things. accounted by the
Of things ac- dozen, a Grofsis the Integer confift-
counted by the o of twelve dozen,each dozen con-
dozen. e . .
taining again twelve particulars: fo
chat if you would exprefs in Figures, feven Grofs
four dozen, and five particularss alfo four Do-
zen and eight particulars, they may be bricfly
written thus.

G. D. P.

7 i1} =3
(o o4 08

CHAP. Il
Addstion uf’wbuﬁc" Numbers.

1. £ \Oncerning notation of Numbers ; and how
thereby the quantities of things are ufually
expreft, afull Declaration hath been made in the
preceding Chapters ; Numeration enfucth, which
comprehends all manner of operations byNumbers.
II. In Numeration , the four primary or fun- |
damental operations ( commonly called Species )
 are thefe, Addition, Subtra&ion , Multiplication, |
and Divifion.
I1I. Addition is that by which divers Num- |
bers are added together, to theend that their fum, §
aggregate, or total, may be difcovered:
17, In Addition , place the Numbers given,
one
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one above another in fuch fort, that ¥

like places or degrees in each number fﬁg’:“" of
may fland in/the fame rank: that is pooer o7
Unitsabove Units , Tens above Tens,

Hundreds above Hundreds, €. So

thefe pumbers 1213 and 462 being gi- 3213
ven tobe added together, you areto 462
order them as you fee in the margent.

. V. Having thus placed the Numbers, and drawn
a line under them , add them together , beginning
with the Units firft, and faying thus, 2 and'3 make
5, which write under the Rank of Units , then pro-
ceed to the fecond Rank and fay 6 and

. 1 make?7 , which write under the fe- 1213
| econd Rank ( being the place of tens ) 462
again 4 and 2 make 6,which writeun- -
der the third Rank. Lafily ; write 167§
down 1 being all, that flands in the
fourth Rank, (o the fum of the {aid given Num-
bers is found to be 1675, and the operation will
ftand as in the Margent |
In like manner the Numbers 2315, .~ 2315
7423 sand 141, being given to be ad- 7423
ded together, theirfum will be found 141
to be 9879,and the operation thereof —e
will ftand asyou fec in the Example. 9879
VI. Whenthe fum of the Figures of any of the
Ranks amounts unto ten, or any number of tans
without any ¢xcels , write down a Cypher under
that Rank 3 but when the fum of any Rank exceeds
ten or any number, of tens, write down the excefs

under fuch Rank; and for every ten contained in
the fum . of any Rank , referve an Unite or 1 in
your mind, jand add fuch Unit or Units to the Fi-
. : gures
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gures of the next Rank towards'the left hand; 6

the Numbers 4037, ‘9878, and 394 being' given
to be added together, the operation

4957 will be thus, viz.” béginning with
878 the rank of Units, T fay4, 8and'7
394 inake i'o;wheretore I write down'g,’

15209 the excefs above 10, "and carrying 1’

) in ‘mind infiead of the ten con-
tairied in'the fiid 19. T fay 1 and 9 (o beingthe
lowermgft figure of 'the fecond rank )" make ro,
which added to7 and'g', the other higures “of ‘the
fame rank, the whole {um of ‘them'is-26 , ‘where-
fore fctting down a Cypher under the line in'that:
rank '( becaufe the excels above the two" tens is

nothing ) 1 carry 2 to the! third fank , and fay 2’

and 5 (3 being the lowermoft figuir€ of the third
rank ) make 5, which being added té 8 4nd o (the

othet figures of the' fame rank) the fum of them |

is 22, wherefore writing down 2 (‘being the ex-
cefs above the two tens) under the ling, in'the third:

rank, 1 carry 2 in mind (becaufe there were two' |

ténsin 22) to- the fourth rank | ‘and fiy 2 and o

make'ri, which added to 4 makes 15} ithis 1§ be- |

catife itis the fum of the laft rank I wwrite totally

down under the line, ‘on the left ‘hand of the Fi~' |
gurcs ‘before fubferibed 5 fo the fumof ‘the thre¢ !
Numbers given ‘is found’ to be 15209, asimthe |

Example.

Additiowof mns | qqded“do exprels’ thingsof 'di-
kv SR ‘Denominations’s’  hrlt write
Lérominalionss vers e 0 1137

the ‘Examples in® Chap.'2.) thendfter'a line-is
drawn uider themall;“begin to add’the numh-ari:
SN :

= o o=

" -
= 8- = =8

- VII When numbersgiven tobe

themr' down orderly “(according to' |

o ——

B = EE R s B

=2 =
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of - the leaft Denomination, and if the fum of them
amounts to onc Integer, or many Integers of the
next greater, Denemination, with fome excefs of
the lefs Denomination, write down that excefs , or
a Cypher when there is no excefs, under the line,
fo as it may ftand under the leaft De¢nomination,
and keep the faid Integer or Intégers in mind, to be
added to thofe of the next greater Denomination
on the lefe hand : But when the fum of the num-
bers of | the leaft Denomination amounts not to
one Integer o the next greater Denomination, fee
down the fum i¢ (cIf under the line; then add the
Integer or Integers kept in mind (when any hap-

« pens) toethe numbers of the pext greater Deno-

mination on;the left hand , and proceed to add
then, as alfo thofe of every greater Denomination,
in like maoner as above is direGed, until you

| come to the ,numbers of the greateft (or higheft)

Denomination , which are to be added according
to the foregoing Rules ¥ and VL. of this Chapter.
So thefe feveral fums 24 L3 5. —5 d.=—3 f,
Alfo 12L—0s—84d. and § b—18s— F
being propounded to be added , - their total farn js
42 1.  RT R 2 d, 1f. For having
written them: down orderly according to the
fecond Rule of the Second Chapter, and drawn
a lineunderncath 5 I begin with the Farthings firf,
and fay, two Farthings and

“three Farchings make five /. g4 Bt

Farthings,that is,one Peny - 34—13 0§——3
with a Farthing overand - 52 ~——00-—~=~08— o

| above ; wheretore fetting 05 ——18——co——2

down I under the deng- — 8-Sl
mination of Farthings, I- 42120z 02 —1
Carry
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carry one  Peny to the denomination of Pence,
then I fay 1, 8, and five Pence make’ 14 Pence,

3

which centain one fhilling and two Pence, where-
fore writing two under the denomination of Pence,
I likewife carry 1 fhilling to the denomination of
(hillings = Then adding the faid 1 fhilling unto 18 |
(hillings and 13 (hillings, the fum will be found 1§
pound and 12 (hillings , wherefore fetting down |
12 under  the denomination of (hillings, I carry |
1 pound in mind unto the denomination of pounds |
faying, 1 pound in mind , together with 552, and ' |
4 pounds which ftand inthe firft Rank of pounds,- |
make 12 pounds, wherefore (according'to the
fixth Ruleof this Chapter ) I write 2, the excels® |
above 10, underneath the faid firft rank of pounds, |
and carry 1 in mind for thefaid 10 to the fecond’ |
Rank of pounds, then faying inlike manner, 1 in |
mind , together with 1 and 2 which: ffand in the § !
fecond Rank of pounds make 4, which@ writeun- §§ ¢
derneath the line, thatdone, 1 find the total of the § !
three fums propounded to be 42 J--12 si--and--x fo |} -
In like manner 3 #b./-05 0z--19 p.w. 15 gr. Alflo ] |
I8

2 lb.—o00z.— 3 pw.—'7 gr. Alloolb.— 100z,
—6 p. o And 0lbs— 9 0z, —0pw.--17 gr. |
being given to be added 'together , their fum will” |

. befound 7 lb.~——102. ——9 p. ws — 15 gr. and |

the work will {tand thus.
ib. 0%+ pw. gre

03 o5 19 15 |
02 co 03 o7 ’
(o]0] 1o 06 —— 00 .
(als) (a]s ela -=17 (
o7 QI =—=-09 e L ;i

N ote,
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Note, Inadding together the Numbers in the
laft Example, it muft be remembred that 24 grains
anake one- Peny weight; 20 Peny weight ; one
.ounce ; and 12 ounces one pound Troy (as before
is declared in the third Rule of the fecond Chap-
ters) And then you are to'proceed according to
Rule VIL of this Chap,

More Examples of Rule VIL are thefe follow-

_ing, which prefuppofe the Learner 10 be well cx-

excif°d in the Tables of Chap. 2. that he may rea-
dily know, what Integers are to be carried from
every lcfler Denomination to the next greater,
Addition of Englify Money.
1. el ST 2, d.

236———17 IO 1,0 13——05
175 12~———] ]~ 3. © 17——08
052 o§——06 0@ —00 10
0C0g=——@Q-—=03 1 0——1c 03
506 13——00 2 © 15 ol ]

$74—1l0 un: 3 % L7 —sroag

Addition of Troy Weight.

b oz, . pw.oo o gr.. o ozs o pa. gr
(RO opiee S ion) 3 s 53, 6 il ] J gy G
3 e ] Oy § Q7 2 | et O

32§——06-—=19——=20  06Fmm] O——O§

49 —11 o7 12 099 oo 12

S e — 190 | 9oF 15 X9

e

Addition
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10

2%
‘Addition of Averdupois Weight.
1G4 G- . b ' oz dr.,
"23% 3 15 T4 13— 12
576 : ¥ N 10 14
629 2 15 12 o0 06
412 © -10 ©6 09 o5
1852 5 27 39 e b
Addition of Meafures of ngt!r
yards.  q.  wmails.  Ells. i iy
26 3 2 15 3 2
13 I =2 16 I 3
w13 o I Co— o LS
29 I——T1 I3 —2 -5 %
81 3 ——=—3 U F =gt 3
Addition of § prrﬁcml Meafures of Land.
Acres.  Roods.” Per. A, 1 ."P'
136 3 13 240 2 17
515 Py 5¢C0 3 13
212 2 10 249— I 36
817 e 00 Q06+ 0
1379 3 09\ -996~ SRS,

i e e, R
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CHAP. IV.

Subtrattion of whole Numbeys.

) i Sllbua&inn is that by which one numbes js
taken out of another, to the end that the re-
mainder , ordifference , between the two num-
bers given may be known,
II. The number out of which the Subtraéion is |
to be made, muft be greater, or at Jealt, of apt
¢qual with the other. Asyoumay Sub- S*é#reéti:

on of W=

tract , 4347 or 9478 outof 9478 . fo 5,,;{,):5,,,
€an .you not fubtra&k 9478 out of denominge
434.‘?. Lign.
I1LIn Subtracion rank the two given

numbcrs one under the other as in Addition ;
with this caution, that the number placed upper-
molt may exceed, or at leaft he cqual unto the o~
ther: Soif the number 4347 be given to be fubs
tracted from 9478, Iorder them as in the Mar-
gent & then proceeding to the fubtration; I fay,
7 takenoutof 8, there remains one

- b -
which I place in the fame rank under 9478
the line. Irilike manner 4 being taken 4347,
out of 7, the remainder.is 3, which
likewile I fet under the line in the 13T

NeXt rank 5 again taking 3 from 4 , the remain des
is 1, which 1 likewife place under the third rank;
lalily fubtracting 4 from 9, there will remain 5,
which I fubfcribe under the fourth rank; fo the
whole operation being finifhed. find, thatif 4347
be taken qut of 9478, ithe remainder is 5131, or
( whichis .the fame the diffexence between the.
numbers 9478 and 4347 is §t31,3s in the Exapple

C 2 In
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24 Subtrattion Book I.

In like manner if 106 be fubtraGed from 2856 the
remainder ‘will be found 27505 for

2856 after the numbers are orderly ranked,

106 1begin at the place of Units, and fay
——. 6 from 6, there remains mnothing ,,
‘2750" - wherefore T fubfcribe ©. then pro-

ceeding to the fecond rank Ifay, if o
( ot nothing ) be taken from §, there will remain ¢
which 1 alfo fubfcribe under the lines again 1 from
8, ‘there rrmains 75 laltly © from 2, there re-
mains 2, See the workin the Margent.

1. Whenany of the figures of the pumber given
to be fubtraGed is greater than the upper figure
out of whichit is to be fubtraéted,you muft'borrow
16 of the next rank towards the left hand, and add
the faid 10 to the faid upper figure, then from the
fiim of fuch Addition fubtract the lower figure,
and fet:down the reinainder: In this cafe the figure
of the next rank which is to be fubtratted,” mult
be eficemed an tnite greater than it is; wherefore,
keepingonein your mind add it to the next figure
of the number given to be fubtracted, and deduct-
ing all out of the' figure above it, proceed in like
fort till you have finithed"the whole operation. Ex-
ample , let it be required “to fubtract 374 out of
8023, Having ranked them as before , 1 fay four
out of 3 , that cannot be, wherefore borrowing ten
of the next rank, and additig the fame to the faid
3, fay 4ontof 13, therexemains 95 then” wri-
ting o under the line, andcarrying 1 in‘'my mind,’

' I{sy 1 and'7 make 8,8 out of ‘2 that can-

8023 notbe, but 8 outof 12("r2, becaufe 10 be- -

574 Ling borrowed; and added to 2; makes 12 )

—2 5 there remains 4 which 1 fubfcribe urider the

TE4Y "< - . ASE S 1 -
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linc; again 1 in my mind being added to 3 makes
4, 4 out of nothing , that cannot be,but 4 out of 10
there remains 6, which I likewife fubferibe: under
the line 5 laftly 1 in my mind being taken out of
$ there remains 7. Thus you fee that the remain-
der after 374 is fubtraced from 8023 is 7649,
Note diligently,that as often as 10 is borrowed, 1
muft be kept in mind tobe added to the higure
{tanding in the next place of the lower number.,
and the fum of (uch Addition muft be fubtra@ed
from the vpper place 3 but if it happen that there
is no figure in the next place of the lower nume-
ber, then the 1 in mind muft be fubtra&ed from
the upper place, (asin the laft rank of the laft
Example.) Another Example.. Let it be required to
fubtradt 92 from 62801, Having placed the grea-
ter number uppermolt and the leffer orderly up-
derncath, 1 begin at the place of units, _

and fay, 2 from 1 I cannot take, but 62801
borrowing 10, and adding it to the (-1 Vg
faid 1, I fay 2 from 11 , there re-  ——
mains o, which I fubfcribe under the 627¢9
line; then I proceed and fay, 1 in

mind with ¢ makes 10, 10 out of o1 cannot take,
but borrowing 10 I fay 10 out of 10 and there re-
mains 0. wherefore I fubfcribe o under the line ; a-
gain, 1 in mind out of 8, there remains 7 5 then
becaufe there are no more Figures in the lower
number, 1 fay o out of 2 there remains 2. laitly, o
out of 6 there remains 6 ; therefore 1 conclude

that 62801 exceeds 92 by 62700,

V. Ifthe numbers propounded  Swbira&ion of
have di?ﬂl’ﬂ dEaninatinns, FIM rumbers of die

. ST ) vers demomi-
them as before,and beginning with n;:mm.r'”

C 3 the
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the leaft denomination fieft, fubtra& the lower
number from the upper when it may be fubtraéted,
and place the remainder underneath ; but ifit hap-

“pen that the lower number cannot be taken out of

the upper, yon mult borrow an integer of the next
greater denomination on the left hand 5 which in
teger, after it is converted into the fame denomi-
nation with the faid upper number, muft be added
toit: then from thefum of fuch Addition, you are
to fubtra@ the lower number, and write down the
remainder, keeping 1 (" thatis the integer borrow-
ed )in your mind, to be added to the next place of
the number given to be fubtracted, as before: fo
gol,—14s.——10d.—3 f. being {ubtradted from
124l.—1 15.—7d——1 f. the remainder is 33/,
——165, —8d.—2 f. For beginning with the far-
things, 1 fay, 3 farthings out of

' 5. d. f.ifarthing I cannot take,where-
124-~<g1—o7—1I fore borrowing 1 peny ( that
go—14—10—3 is an integer of the next grea-
— 16—o%—2 ter denomination ) and baying
converted this™ peny into

four farthings, Tadd themto the aforcfaid 1 far-
thing, fothe fum is five farthings, out of which
fubtra@ing 3 farthings, there xemains 2 farchings,
which I place underneath the demomination of
farthings; then Tproceed to the next denominati- = |
on, and fay, 1 peny which I borrowed and 104, |
make 114. this 114, out of 7d. Y cannot take,where-
fore borrowing 1 (hilling or 124. and adding 124.
to the faid 74. the fum is 19 4. from which I
fubtract che faid uds o there remains 84, which I
fubfcribe under the denomination of pences again
t fhilling which™ borrowed being added to 14s.
| ' makes

33
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makes 254, which'I cannot fubtract out of 11,
and therefore I borrow 1 pound or 20s. which be-
ing added to the faid 11+, makes 31s. from which
fubtracting 154. there remains ‘16s. which I fub-
feribe under the denomination of thillings 5 then
carrying 1 pound which I borrowed to the lower
placeof pounds, Ifay 1 in mind with o makes 1,
which taken out of 4,there remains 35 again 9 out
of 2, Tcannot take, bur 9 out of 12 ("10 being bor-
rowed and added to the faid 2, according to ithe
fourth Rule of this Chapter ) and there remains 3.
laltly 1 (for thelo that was borrowed ) being ta-
kenout of 1, there remains nothing s and (o at Jafk
1 find,thatif A. being indebted to B. in 124/, —a1s;
——7d.~—1 f.hath paid in part thereof gol—14r.,
—— 10d. — f,there remains yet undifeharged's 34
— 165, —8d.—2f,

VL. When many numbers are given :
tobe lubtra&ed froma number pro- 'i“f’:”f;;:h':,{
pounded | you muft firlt add thofe f,;,,:m, LT
numbers together, accordingto the Zer.
rules of the third Chapter , and then
the fum found is to be fubtracted from the pumber
firlt propounded. Example , A being indebted to
E. in 3240l paid thereof at one time 700/, ata fe-
cond payment 1236 /. and at a third 305 I the
queltion is how much of the debt
remained undifcharged ? Firft, * L
I add together the feveral 3°4° A e
Jums paid , and find the total to s
be 2241/, this I fublfra& from Igaﬁépﬁ}’mf"”
3240l fo there remains o9 L

- undifcharged as you fee by the—23-2

farg 32 4—1-?(1:41 Pﬂ}’d
/operation in the Margent, 909 reft unpayd

C 4 : Angber
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21 b Nt d:  Another Example of
Tb: Debt 500--00—— 00 like nature. A. being
-- indebted to B.in 500l

340--12 ——06 paid in part thereof
Payments

13--18——03 atone payment 3404
1716 —— 10 -—— 12f.---@6 d. at
-= a [econd payment 13/
Paid in'all 372--07 ——07 ---18s. 3d.at a
Reft unpaid 127--12 o5 third 17 L.——16s,
— jod. the queftion is, how much was in arrear ?
Here if the operation be profecuted as before, it
will appear that there was 127 A -=--121. .05 4.
unpaid: fee the work in the Margent.

VII. Additionis proved by fubtra-

Tk Gion, and fubtgaGtion by Addition,
dnd fitk= For having added divers numbers to
tradtion gether , if you fubtraCt one of them

out of the fum, the remuinder muft be
equal to all the reft, as you may obferve by the
Example following, viz. fuppofing thefe 4 num-
bers are given to be added viz.
236 236, 452, 29, 217. and that
P their- fum is tound to be 934
452 934 ( by the Rules of the 3d. Chap. )
29 236 it is required to prove whe-
217 698 ther the faid fum be true or
934 not 3 to perform this I draw 3
698 line under the uppermelt num-
ber 236, to feperate it from the
reft, and feek the fum of all the numbers given,ex-
cept that uppermoft, which fum Ifind to be 698.
Then 1 fubtract the faid uppermoft number 236
from 934 ( the total fumof all the numbers firlt’
found )and becaufe the remainder 698 is the fam}f:
wii

- -
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with the fum of all the numbers excluding the up-
permoft, Iconcludethat thefum of all the num-
bers firft found was truly computed.

In like manncris Subtraction proved by Addi-
tion, forifyouadd the remainder, and the num-
ber given to be fubtraced together , the fum
muft be equal to the |
number  out - of Exemple 1| Example 2.
which the Subtra- /S ' 3.
¢tion is made » fo if o#fof 047824 — 13—07
4347 belubtracted Subtr, 4347\19—15 — 08
h"{]mdgq-?s the re- Hﬂf' 513 Iiﬂ+_— |7 — I-{
mainder IS §131, Proo | SRR
forif 5131 beadded it | + y /
t0 4347, the fumis 9478, which is the fame with
the number out of which the Subtra&ion was
made. Again, ifaServant receive 24/ 131
7 d. and lay cut or disburfe 16/ 157,
084. thert muft remain in his hands — 4 /.
17 5. 114. for this being added to 19 /.
i§ 5. o8d.  which was the Money
heexpended , the fumn will be equal to 24 /. —
131, 07 d. (bcing the Money wherewith he
was firlt charged. )

More Examples of Subtra&ion are thefe that
follow.

L

" Subtraition of E.Hgf.jfh Money.
l, 8 A f L £ A

Ree. 3090--10--07--1| 24 —=— 00 ~— Q0+-=- 0
paid 0099--14--08--3 | 0% STt 3
rét 2060--1§--10--2 | 18 —— 02 —— CO--=-1
proof 3090--10+-07--1|. 24—— 00 —— 00 -=--0

; Sub- .




30 ol Subtraction. Bpﬂkl,
 Subtradion of Troy weight,

Ib.  oz. pw gry . 0%a | pW. 3"- ¢
Bought 352—10—13—15 | 205—1I3 19 d
Sold ©019—11—16—18 | 118—16 20" |

~sih d

Ret 332—10—16—21 86 16 23

Prﬂﬂf' 352-——1{3;—15—15 20§——13 ——19

Subtraiiion of Averdupois Weighe. g |4
C. fa 10 1b. ., az. . dr. i
Bought 256——2——23 2§—13—12 A
Seld o079-—3—26 00——14——13
Reft . 176=—25725 1 .} 1 i24—T4m—15 1
Praaf' 2'56—'1 25 28——12——13

Subtratiion of Superficial Meafures of Land,

Acres,Roods, Perehes,  A. A
Bought 780 ——2——35 | 2040—1—=2p  § |
Sold o090 ——3—36 | ©19—3—-30 b
Ret 689 2—39 [ 1120—1—=30 4 ;
Proof 780 ——2—35 lmwm:—m

Queftions to exercife Addition and Subiraliion, e
)

Queft. 1. Two perf ns, A.and B. owe feveral J
debts, the leffer debt being that of A. is 3045/ the § 6
difference of their debtsis 104 b what is the debt §

of B? Anfwer, 31494 Queft
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Queft. 2, Two perfons A. and B. are of feveral
ages, the age of the elder, being that of A. is 7o,
the differences of their agesis 19, whatis the age
of B? Anfwer,s1. |

Duelt. 3. What number is that which being ad-
ded to 168 maketh the fom tobe 2052 4n/(/37.

Queft. 4. The fumof two numbers is 517, the
leffer is 40, what is the greater ? Auf. 477.

Oueft. 5. A certain perfon born in the year of
our Lord 1616, defired to know his ageinthe year
1676, what was hisage ¢ 4Anf; 60.

Queft, 6, Thegreater of two numbers is 130,
their differenceis 40, what is the leffer number ¢
Anfw. 81.

para

-

CHAP.,V.

ﬂfﬁdf:}bl;’fﬂn’a# of whole numbers.

I Ultiplication teacheth how by two nums-

bers given to find a third,which fhall con-
tain either of the numbers given fo many times  as
the other contains 1 or unitie.

II. Ofthe two numbers given in Multiplication,
onc(which you will)is called the Multiplicand, and
the other the Multiplicator, (or both are called Fa-
¢tors. )

III. The cumber fought, or arifing by the mul-

- tiplication of the two numbers given, is called the
produgt, the Fadk, or the Re@angle: fo if 5 be

gIven
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:giw:n to be multiplied by 3, or 3 by 5, the produét

is 15, that is 3 times 5,0r 5 times 3 makes 15 : and
here 5 may be called the Multiplicand, and 3 the
Multipdicator, or 3 may be called the Multipli-
¢and, and 5 the Multiplicator 3 and as 3 (one of
the two numbers given ) containcth 1 or unity

thrice,, fo 15 the product eontaineth 5 (the other . 1-

given number ) thrice ; likewile as 5 (one of the gi-
ven numbers ) contaips unity 5 times, fo 15 € the
product) coutains 3 (the other given number) five
times. | '

1. Multiplicarion is either fingle or compound.
Single multi- V., Single Multiplication is, when
piication- the Mulriplicand and Maltiglicator

confift each of them of one only figure, as in the
laft Example ; To like manner it you multiply o by
5, the productis 45, this is likewile fingle multi-
plication : now the feveral varieties of fingle multi-
plication are well expreft in the Table following,
ulually called Pythagoras bis Table.

The Table of Multiplication.

30 O W S R R b e T T
b .q.lé_rg_m'llxz 14 | 16| 18
3| 61 9|12 |15 {18 {21 | 24| 27
4| 8| 12|16 | 20 | 24 [ 28 32| 36
5 | X0 | 15 | 20 | 25 | 30| 35 | 40| 45
6 |12 | 18 | 24 | 30 | 36 | 42 | 48} 54
7 | 14 | 21 zﬁias 42 | 49 | 56| 63
8 | 16 | 24 | 32 | 40 | 48 | 56 64| 72
5 | 18 37136 ) s ) 54l 63 |70 81

The ufe of the Tableis this , having one figure
given

Gl
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given to be multiplicd by another to know  the
product of them, find the multiplicand in the top.

> of the Table, and the multiplicator in the firft Co-

lumn_ thereof towards the left hand s this done,
in the angle of pofition juft againft chofe two fi-
gures you {hall find the product. So g being given
to be multiplied by 5, 1find g in the top of the ta-
ble, and 5 in the firft column towards the lelt hand,
then carrying my eye from § in a right line equi-
diftant to the vpper fide. or top linc of the Table,
until I come to that fquare which is directly under
9, I find 45, whichis the Product required.- The
particular varieties of this Table ought to be learn-
ed by heart , (that is,a map mult be able to givethe
Product of any fingle multiplication , witheut the
lealt paufe or ftay ) before he can'readily work
cotmpound multiplication , as will furtber appear
hereafter, G ,

- VI, Compound ' multiplication is, Cimpound
when the multiplicator and muliipli- M#/iphies-
¢and either one or both conlift of more **"™
figures thanone..

V1IL.1n compound Multiplication,when the num-
bers given do end with, fignificant figures | place
them as in Addition. and fubtradtion. So 134 be-
ing given to be multiplied by 2, place them
thus @ then proceeding to the maltiplication ¥34
fay thus: two times 4 is 8, which writeun- 2
der the line in the rank of your multiplying 268
figure, again, {ay two fimes 3 is 6, which likewife

- writeunder theline in the next rank; Laftly, two

times 1'1s 2, which being likewile written down
undes the line in the next rank, the Produét is dif-
covered tobe263, and the work will ftind as in
the Mirgent, - When
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VIII. When the Multiplicator confifts of more
figures than one, as many figures as it hath, {o ma-
ny feveral products muft be {ubfcribed under che

line, which at laft being added into one fum , gives -

you the total produét of all, So 1232 being given
to be be multiplyed by 23, the operation

1932 thereof will fand thus, for 1232 being
__23 multiplied by 3, (according to the
3696 laltrule) the produd is 3696, Again,
2464 1232 being multiplied by 2, the pro-
""';g's‘é‘; duct is 2464, which feveral produ@s,
after they are placed in their due or-

1321 der, ( thatis, the firlt figure ariling in"

123 each produ under his refpeive mul-
3063 tiplying figure ) and added together,
2642 Pproduce 28336, the produé required :
1321 Inlike manner 1321 being given to be

Em multiplied by 123, the produt is

162483, and the operation will ftand

asyou fee in the Margent.” _

IX. Whenthe produotany of the particular

figures exceeds ten, place the éxcefs under the line

as before, and for every ten_ that it fo exceeds,
keep one in mind to be added to the next Rank,

Example , 3084 being given to be:

3084 multiplyed by 36, the work will fland

36 thus; for 6 times 4 being 24, I write

" 18504 4 under theline, and referve 2 in mind
0252 for the two tens; then fay 6 times S

————, —

Ti1024 is 48, unto which if I add 2 kepe .in

mind , the whole is 50, wherefore {ub-

{cribing o inthe next rank under the line (o be-
caule therzisno excels of §o above § tens )1 re-
{erve 5 in mind for the § tens; again, I fay 6 times
“nothing

=1
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‘Chap.V.  of whole Numbers 2%
nothing is nothing, to which adding § that T kepe
in mind, the whole will be but 5, Which1 likewife
fubfcribe under the line in the next rank ; again 6
times 3 is 18, which ( inregard 3 is the laft figure
of the multiplicand ) I wrire wholly down; fo thae
the particular produ@ arifing from the multiply-
ing figure 6 is 18504 : inlike manner proceeding
with the multiplying figure 3, the particular pro-
duct arifing will be 9252, "Lafily , thefe feveral
produdis being placed in due order, and added to-
gether ( after the manner of the Sch. Rule of this
Chapter ) will give 111024, whichis the total
product arifing from the multiplica-

tionof 3084 by 36, and the operation 5073
will (tand as in the Margenr. After che: _____256
fame manner'if 5073 be given to be 30438

multiplied by 256,the produé willbe 25365
tound tobe 1298688 .and the operati-| _TOI46
on willftand as you fee in the example. 1298688
X. Wher the two numbers given to :
be multiplyed, do one or both of them end with a
Cypher or Cyphers towards the right hand, mul-
tiply the fignificant figuresin both numbers,, one
by the other, negle@ing fuch Cyphers » and when
the multiplication of the figniticant figures is fini-
fhed, annex on the right hand ot the number pro-
;;I_uc:d by the.multip}icatiunla theCy- 43106
pher or« Cyphers with which one or 15000
both of the nnmbe1s firfk given did end ————
fowill the. whole give you the true 2155
product demanded : Example, 43100 131 _ '
being: given to be multiplied by $46500000
15000 the. produc will be found 646500000

in




36 Multiplication
in the laft places towards the right hand as well in

the multiplicand as the multiplicator , I mulciply

the fignificant figures 43 1, by the figures 15 ( ac-

. cording to former rules, ) fo there will arife 6465,

to'which annexing on the right hand all the Cy-

phers before omitted , the true product will be

646 500000: more Examples hereof are thefe
following,

4312% 5108000
- 1500 125
215625 25540
43125 10216
64687500 5108
638500000

. XI. When in the multiplicator. Cyphers ate |
included between fignificant figures, multiply by |
the faid fignificant figures , negle&iog fuch Cy+ |

phers or Cypher, buc obferve diligently tofet the
particular produ@s of the figninicant figures in
their due places, ‘according to the 8th. rule of this
Chapter.So if §6324 be giventobe

56324 multiplicd by 20006, I firfk multi=
20006 ply the whole multiplicand 56324
337944 Dy G,and place the product orderly
112949 underneath the line, then pafiing
549 over the three Cyphers; I multiply
1000819944 56324 by 2 and place 8 (which s
the firft excefs of this particular produd ) dire&-

Book 1. |

Jy under the multiplying figurea ', and thereft in |

their order, fo at laft the true produt will be
found 1126817944 ; and the work will Rand as

you fee in the Example. |
More
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Meore Examples hereof are  thefe that  fillow.

23765
3094 10302
L0 47530
12376 ' 71295
3094 23765 L
321776 244827030

Note, That one ofthe principal cautions to be
obferved in Multiplication, fs the due placing of
the particular produéts ariling by each multiply-
ing figure : and that may be performed either by ta-
king care to place the firft figure or Cypher which
arileth in each produét under the refpe@ive mul-
tiplying figure 5 or at leaft the firft place arifing
in the fecond produ@ muft ftand under the fecond

- place of the firft produ@, and the firt place of the

third particular Produd under the third place of
the firft, éc.

XIL. When a number is given to be multiplied
by a number that confifts of 1 ( or an unit) in the
firft place towards the left hand, and a Cypher or
Cyphets onthe right hand of fuch unit ( fuch are
10, 100, 1000,10000,&¢c.the multiplication is per-
formed by annexing the Cypher or Cyphers of the
multiplicator at the end ( to wit on the right hand )
of the multiplicand ; o if 326 be given to be mul«
tiplied by 10, the produc is 52605 if by 100, the
product is 326005 if by 1000, the produ& is
326000; in like manner if 170 be ultiplied by 1o,
the product is 17003 if by 100, 17000,&¢.

XHI. When more numbers than it
two arc givento be multiplied one by  $075%*”

‘g o multip E f,‘lﬂl'.“ y Multiplica-
the other,that kind of Multiplication: risp, © - -
D is
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is'called Continual and is thus performed, Viz. firft
multiply any two of the numbers given one by the
other, then multiply the produék by another of the.
numbrs given,and this produét by the fourth num-
ber given ( if there be fo many: )and inthat or-
'+ der till every one of the given

18 numbers hath been made a Mul-

4 tiplicator , fo the laft product is

" g2 prod. 1 thetruc produ& required, Ex-

22 ample , 1f 4, 18, and 22 were gi-
FAg . ven to be muitiplyed = contimm-
144 aliy, firlt 18 muliiplyed by 4
produceth 72 , which multiplied

1584 Prod. 2 by 22 (the third number) pro- - |

duceth 1584 , the laft productor
pumber required , fee the work in the Margent.

The proof of Multiplication is by Divition as will |

appear by the next Chaptcr.

CHAP. VL
Divifion by whole numbers.

I. D Ivifion is that by which we difcover, how
often one number is contained in another,
or ( which is the fame) it (heweth how to divide a
number propounded into as many cqual parts as
you pleafe. |
I1. Tn Diviiidbn there are always three remark-
able numbers which are commonly called by thefe
names,the Dividend, the Divifor, and the Quotient.
III. The Dividend is the number given to be di-
vided into equal parts.
IV, The

BN ey o
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1V, The Divifor is the number by which the Di-
vidend is to be divided 5 thatis, it is the npmber
which declayeth into how many equal parts the di-
vidend mult be divided. _

V., “The Quotient is the number arifing from the
divifion, and (heweth one of the equal parts requi-
red : foif 15 were given to be divided by §, or
info § cqual parts, the number arifing , or one of
the equal parts will be 3, for § is found three
times in 15 - And here 15 is the Dividend, 5 the
Divifor, and 3 the Quotient.

F1. Divifion being the hardeft lef-
fon in Azithmetick,mult be heedfully
intended by the Lecarner, for whofe
eafc I (hall ufe my utmolt endcavours to make the
way {mooth by Rules and Examples beginning
with the eaficlt firlt, which will be in that cafe
when the Divifor confifts of one figure only 5 for
example, Let itbe required to divide 192 by 8,0r
192 pounds into 8 equal parts or fhares; here
192 is the Dividend, 8 is the Divifior, and the Guo-
#ient or one of the equal parts is fought.

VIL Place a crooked line at each end of the
Dividend, that on the left hand ferving for the
place of the Divifor, ard that on the right for the
Quotient 5 then if the Divifir be a fingle figure,
fubfcribe a point under the firfk figure of the Di-
vidend towards the left hand , if fuch firfi figure

Fmr.!ﬁ‘c.lﬂ by @
finole foure.

_be cither cqual unto, or greater than the Divifer,

but if fuch firf¥ figure be Icfs than the
Divifor, puta point under the next Wiat the Di-
place of the Dividend swhich number  v/@élss:
fo diftinguifhed by the point maybe 8) 192 (
called the Dividyal;fo in the example

DRy given
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given in the 6 Rule, 192 being the Dividend, and

- 8 the Dizifor, T fubfcribe a point under 9, notun-

der 1, becauleit is lefs than the Divifor. This done
the Dividual, or number whereof the queftion muft
be asked, is 19. d

VIII. Having thus prepared the numbers, ask
how often the Divifor is contained in the Dividual,
and write the number which anfwers the queliion
in the @uotient 5 then multiply the Divifor by the
number placed in the Puotient, and fubfcribe the
produét underneath the Dividual. Laltly, having
drawn a line under the produét , fubtract it from
the Dividual, and fubfcribe the remainder orderly

underneath the line:. So demandin

8) 192(2 phow many times theDivifor 8 isfound
h in the Dividral 19, the anfwer is two
times,whercfore I write 2 in theQuo-

3 tienty then multiplying the Divifor 8

by 2 (‘the number placed inthe Quotient ) the pro-
duét is 16,which Ifubfcribe orderly under the Di-
vidual 193and after a line is drawn underncath the
produét 16,1 fubtraét it from the Dividual 19,and
place the remainder 3 underneath the line.

IX. Put another point under the next place of
the Dividend towards the right hand, and bring
down the Figure or Cypher ftanding in that place
to theremainder 3 thatis, fetit next afterit, fo

the whole willbe a new Dividal: Thusa point,

being placed under 2 which ftands in

8) 192 (2 thenext place of the Dividend, Iwrite
Y 2 next after (to wit,on the righ hand

of ) the remainder 3,{0 is 32 anew
g8 Dividnal or number whercof the fe-
cond queftion muft be asked, and the work will
ftand as you fce in the example, X. A

B B, DR e e
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X. A new Dividual being et apart, renew the
queftion and proceed according to the 8th. Rule
of this Chapter. Thus demanding how often the
Divifor 8 is found in the Dividusl 32, the anfwer
is four times; whercfore I write 4.in the Quotient,
then multiplying the Divifor 8 by four ( the figure
laft placed in the Duotient )the produét 8)192(24
is 32,which I fubfcribe under the Di- X
vidual 32, and after a line is drawn =16
underneath, I fubtra&t the produét 32 32
from the Dividual 32, and there being 32
no remainder, I {ubfcribe o under the ~ o
line, fo the whole work being finifht, the Buotient
is found to be 24,.and the operation ftands as you
fee in the Examples wherefore I conclude ,
if 192 pounds be equally divided amongft 8 pex-
fons, the(hare of each perfon will be 24 pounds.

A fecond Example. Letitbercquired to divide
936 pounds into g equal parts 5 having diftinguith -
ed the firlt Dividual by a point, (according to the
7th. Rule of this Chapter ) I demand how often
the Divifor ¢ is found in the Dividual iy
9, and finding it once contained in it, ‘QJ?’ (X
I write 1 inthe Quotient 5 then multi- e
plying the Divifor ¢ by 1, the produc Shnd
is 9, which I fubfcribe under the; Divi-
dual gsafter this, a line being drawn under the pro-
duét o, T fubtraét it from the Dividual 9, and
there being no remainder, 1 place a o underncath
the line, as you fee in the Example.

Again, placing a point under 3 which flands g
the next place of the Dividend, 1 tran- 9)936(10
fcribe the faid 3 next after the remain- 93
der o for a new Dividual, then asking o

e e
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how often the Divifor 9 is contained in_the Divi.
dnal 3, and pot finding it once contained thtri‘in,
I write oin the Duorient . and now becaufe the
produét whichoughit to arile trom the Multipli-
cation of the Divifor by o {"the Cypher lift placed
int the Quoricnt, Jamounts to o, the Dividzal 3, out
of which that product (hou!d have been {ubtradted,
remains the fame withont alteration 5 wherefore
aftera point is fubfcribed under 6 the next place

of the Dividend, 1annex 6 tothe
9 (93'5 (104 Dividual 3, fo there will be a new
Dividual to wit,36 5 then deman-

————%ﬁ — ding how ofter the Divifor o s
C"{ﬁ found in the Dividual 36, thezn-
3% 0L fwer will be 4 times, wheretore I
© place 4 in the @uotzent,and multi-

plying the Divifor 9 by 4, the produdtis 36,which
I fubfcribe under, and fuktraét trom the Dividual
36, fo theremainder is o, thus the whole work be-
ing finifhe, the Quotient isfound to be 104,25 you
fee in'the Example 5 wherefore I conclude, if 93 61.
bt divided equally amooelt 9 perions, the thare of
each will be 104/, In lic manner if 296163 be
divided by 7 the Quatient will be 42309 5
The fubflanceof T he whole work of Divifion is
divifion by what  briefly costained in this following
method ficwers  Verfe.
Dic quot, mutiplica, [ubduc, transferque fecundum,
Or thus,
Firft yous mult ask bow oft.in DQuotient anfwer makey
Then multiply fubtrad.a new Dividual take.
| XI. When in the Divifion the
way of dividing * Divifor confifts of a fingle Figure
by afingl figure  onely,the Quotient may be written
: down,

m
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Jwork will be thus,the Divifor 3
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down, and all the operation performed in mind,
without writing down any part thercof; (o 82506
being given I:D be halfed or divided into two -
ual parts, the work will be 3
?hHF,PThE Divifor 2 isfound ~ ~ ) 82506( 41253
in 8 four times; in 2 once ; in 5 twice; and there
will remain 1, which 1 being fuppofed to ftand be-
fore('to wit,on the left hand of )the Cypher makes
10,thenT fay 2 is found in 10 five times;and laft of
all in 6 three times;fo that the true Quotient or one
halfof the given number 82 506 is found to be 41253
Inlike manner if 82506 be given to be divided
by 3,0r into 3 equal parts, the 3)82506(27502
is found in 8 twice,& there will remain 2, which 2
being fuppofed to ftand before ( to wit, on the left
hand of ) the following 2 mikes 22, thenI'¥ay 3.
is found in 22 7 times, in 15 § ti nes,in 0 nt atall,
and laftly in 6 twice 5 fo that the true quotient or
one of the 3 equal parts required is 27502,  After -
the {ime mdnner may divilion be wrought'by any
fingle figure, without much charge to the memory.
Note,here theLearner may ask . notey concerning
what {hall be done with. the 14t the remainder after
temainder, if any happen, when #b¢ Divifion isen-
the Df:-;ﬁa:: is ﬁgifhcg?F.Fﬂr afull #ds if anybappen.
anfwer to this, Irefer the Reader to the Note in
the fifth Rule of the feventh Chaptersyet I thall here
propound an example where the faid cafe happens,
viz,Let itbe required to divide 351 by 8, or 351
pounds equally amongft 8 perfons; now if the opera-
rion be profecuted according to the
former yules , the Quotient will be
found tobe 43,and atter the Divifior 8 )351 ( 43

D 4 15
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is fini(ht, there will remain 7, that is, each perfon
muft have 43 pounds,and there will be an overplus
of 7 pounds,which mult be alfo divided equally a-
mong the 8 perfons, but that cannot be done il
the 7 pounds be reduced into fhillings, and then
thofe fhillings muft be divided by 8 to give every
perfonhis due fharc of the fhillings contained in
the faid 7 pounds; again, if there yet remain any
furplufage of (hillings , they muft be reduced to
pence, which muft alfo be divided by 8, to givee-
very p tfon his due fhare of pence : {o that when
this queltion is fully anfwered each perfons fhare
will appcar to be 43 £.—17 r.—6 4. But how.the
before mentioned Redudiion is performed will be,
made manifelt in the fifth rule of the next Chapter,
Divifion by two XII. When the diviflor confifts of
or more fignres, two,three,or how many placesfoever
thefirft azd ca- the operation is more difficult than
Jieft methods  ¢heformer,but depends upon the fame
grounds, and therefore the learner being well
vers’d in the preceding method of dividing by a
fingle figure,will the more readily underftand thefe
that follow, which are two, whereof the firft is the
eafier , but the later more expeditious , and that
which indeed is principally to be aimed at: For an
example of the former, let it be required to divide
4112772 by 708, or (which is the fame) to divide
4112772 into 708 équal parts.

Firft, a Table is to be made to (hew at firft fight
any Multiple or produdt of the Divifor.it being ta-
* ken twice, thrice, or any number of times under
ten, fo having firft written down the Divifor it
{clf708,and drawn a line on the right hand there-
of, 1 place 1 on the right hand of the line direétly
' againf
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againft the Divifor 5 then un- The Divifor. 7081
derneath the Divifor 708 1 {ub- . [1416]2
fcribe the double thereof, s ’2 1243
which is 1416 , and placethe 5 1 2832|4
-figure 2 dire@ly againft the 2, 354¢ls
faid double, to wit,on the o- “ 142486
ther lide of the line. Again = | 4956]7
adding 1416 ( to wit the dou- = 15664|8
ble of the Divifor ) to the Divi- 3 fLﬁg';rz,p
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Jor it felf 708 the fum is2124

for the triple of theDivifor,this triple 1 {ubferibe un-
der the double and place 3 on the other fide of the
line right againft the triple 5 Apain adding 2124
( the triple of the Divifor ) to the Pivifor 708,1 find
2832 for the quadruple of the Divifor, which qua-
druple I fublcrive under the triple, and proceeding
in like manner, at laft cthe table is finifht, which rea-
dily fhews the Divifor, with the duple, triple, qua-
druple, quiniuple, fextuple , [eptuple , ofluple , and

“noncuple of the Divifor.

Now for a proof of the {aid Table , adding thz
lalt number thereof, to wit,6372 (which was found
to be nine times the Divifor ) tothe Divifir 708, 1
find the fum to be 7080, which(by the' 12th. Rule
of the fifth chap.) is evident ten times the Divifor;
wherefore I conclude that the Table is true, in re-
gard that the laft nomber thereof is derived from

. all the fuperiour numbers,

The Table of Multiples or Prodults of the Divifor
being thus prepared , write down the dividend
on theright hand of the Divifor 5 then diftinguifh
bya point fo many of the foremoli places of the Di-
vidend towards the left hand as are cither cqual in
yalue (being confidered apart Jto the Divifor iw,'ﬂfr

which
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708‘:) 4112772 (" 5809 which being preater

14162 i yet come neareft to the
21243 3540 value thereof, thus T

2832i4 5727 fubfcribe a point under
3 5_40!5 i 2, thereby fetting apart.
42486 5664 4112, beiag the feweft
49567 6372 of the foremoft places

56648 6372 which will contain the
63729 o Divifor 708,f0is 4112

the dividual (or num.
ber whereof the firlt queftion muft be askeds) then
demanding how often the Divifor 708 is contained
in th: dividual 4112, the anfwer will be found by
the Tableto be five times, for looking in the Tal/e
Icannot hinde the dividual exa@ly, bue 1 fee the 5
times the Divifor is the next greater than the 4vi-
dual 4112 and five timics is the next leffer s Where
fore I write 5 in the quotient, and the number |
the Table which ftands againft 5 , to wit, 3540 1
{ubfcribe under the dividual 4112, thep baving
drawn aline underneath, I fubtrad 3540 ( wh
is five times the Divifor )from the dividual 4112,
and fubfcribe the remainder 5§72 underneath ..
line 5 that done, T put a point under the next placg
of the dividend towards the right hand, and b
caufe the figure 7 ftands in that place, I tranfcs:
7 mext after the remainder §72, fo there is 572
tor a new dividual,

Then demanding how often the Divifor 708
contained inthe dividral 5727, the anfwer wil!
found by the Tzble to be 8 times, for Jooking
the Table 1 find that 9 times the Diwifor is the nes
greater, but 8 times is the next lefler than the «
vidual, wherefore 1 write 8 in the quotient , an
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the number in the Table which ftands againft 8, to
wit, §664 I{ubfcribe under, and fubtraét from rhe
dividual 5727 , placing the remainder 63 under-
neath the line.

Again, I puta point under thenext place of the
dividend, where I find the higure 7, and therefore
trapicribing 7 next after the remainder 63, the
new dividual will be 637;then demanding how of-
ten the Divifor 708 is contain’d in the dividual 637,
and not finding it once contain’d therein , I write
o in the quotient, and fince in this cafe( that is,
when a Cypher anfwers the queftion ) the divitdual
remains the {fame without alteration, the figure or

. cypher ftanding in the next place of the dividend is

té be tranfcribed afrer the dividual for a new divi-
dral, o writing 2 next after 637, the new dividual
is 6372, wherefore demanding how often the Di-
wifor 708 is contain’d in 6372, I find by the Table
itis contain’d in.it 9 times, wherefore writing o
in the @uotient | and glacing the number which
ftands againft ¢ in the Table, to wit, 6372 undex
the dividual 6372 ;and fubtracting it from the divi-
dual there will remain 0. Wherefore 1 conclude
if 4112772 bedivided by 708 , or:into 708 equal
parts, the true Quotzent or oneof the cqual parts

required is 5809, Divifor. 1851
Inlike manner if . [ 3762 20304 (108
. 20304 bedivided by % | 564)3 “e s
188, that js into 188 a | 7524 138_*_ il
equalparts, the guo- & | 94C|5 1504
gient arifing or one 34 1128/6 1504
ot thofe equal parts | 1316/7 5 7
willbe 108, and the -3 | 15048
cperation will fland "= | 1692{9
you _ﬁ".f‘. E i Th:
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The preceding method of Divifion by the help |

of a Table of the Multiples or Produs of the Di-
vifer, as it is molt eafie, {o in fome Cafes ( namely,

where the Divifor is great, and a Quatient of mavy |

places is required, as in calculating Tables of Tnte-
reft, Aftronomical Tables,and fuch like )it excells all
other ways of Divifionr, both in refpe& of certain-
ty and expedition, but for common pra&ice it is
too tedious, and therefore I fhall proceed to the
choifeft praétical method. . -
XIIT, T now come to the laft and principal method of
' Divifion,when the Divifor con-
Thelatterand choi-  fifts of many places , which to
feft pradtical wedhod oo oo bayeshe Table of Multi-
of Divifion,wh-n the & i L
Divifor confifts of Plication by beart will not be
many places. difficult 5 for example , let
56304 be a number given to
be divided by 184, that is;into 18 4 equal parts,and
the @ rotient ox one of the cqual parts is required.
Firtt, diftinguifh by a point ( as before)fo many
of the formeft places of the dividend towards the
left hand, as are either equal in value ( when they
are confider’d apart ) to the Divifor, or elfe which
being greater, yet come neareft untoit, thus I
fubfcribe a point under the figure 3 , therchy fet-
ting apart 563, being the feweft of the foremblt
_, places which will contain the Divi-
184.):56304.C forsfo is §63 the dividual, or num-
ber whereof the firlt queftion muft be asked. Ha-
ving thus prepar’d the numbers,I demand how of=
ten the Divifor 184 is contained in the dividual §635
and fince to anfwer this queftion and fuch like,
there isa necellity of tryal , it will be requilite to
fhew how this tryal may fitly be made: firft,there-

fore
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fore compare the number of places in the dividual
with the number of places in the Divifor , and
when the number of places is the fame in both, let
it be asked how often the firlt or extrecam figure of
the Divifor towards the left-hand is contained in
the firlt figure of the dividual towards the fame
hand ; {0 here demanding how often 1 is contai-
ned in 5 , the anfwer is 5 times, whence 1 infer
that the Divifor 184 is not contained oftner than §
times in the dividual 563 (for 6 times 184 is mani-
feltly greater than 563 ) but whether it be contai-
ned § times in it or not, examination mult be made
either by multiplying (in fome by-place ) the Divi-
for 184 by thefaid 5, and comparing the produé
with the dividual 563 ; or clfe thus, {aying 5 times

1 (towit the 1inthe Divifsr}) is contained in 5,

to wit, the firft figure of the dividual 563, 5 times,
but then 8, the following figure of the Divior, can-
not be found § timesin 6, the following thigure of
the dividend, and confequently the Dizifur 184 is
not contained § times in the dividual 5635 where-
fore 1 make another tryal to {ee whecher it may be
contained 4 times in it ornot, {aying 4 times 1'is 4.,
which is found in 5, and there will remain 1, bue
then 4 times 8,which is 32,cannot be had in 16,(for
the 1 before remaining being fuppofed to ftand on
the left hand of 6 maketh 16 ) hence I conclude a-
gain, that the Divifor 184 is not contained 4 times
in the dividual 5635 wherefore I make another
tryal fo fee whether it may be contained 3 times in
it or not, faying 3 times 1 is 3, which is fourd in 5,
and there will remain 2, again, 3 times 8 is 24,
whichis foundin 26 ( for the 2 before remai-
ning being fuppofed to ftand before the 6 iEn.

the
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the dividual makes 26)and there will remain 2.:1aft- |

ly, 3 times 4is 12, which is likewile found in 23,

(for the 2 remaining being fuppofed to ftand before |

the 3 in the dividual makes 23 )whereby I fee that

the Divifor 184 iscontained 3 times in the dividual |
563, wherefore I write 3 in the Quotient, and |
proceeding according to the 8th'Rale of this Chap- |

ter,I multiply the Divifor 184 by 3 |

184) 5‘53.&3‘(,3 (the figure placed in the Quorient)
352 {o the Produdi is 5524 which I fub-

It~ fcribe orderly underneith the divi-

dual 5§63, then having drawn a line underneath the

- faid Produdi I fubtra& it from the dividual and fub-

fcribe the remainder whichis 11 under the line.
Again, according to the oth Rule of this Chap-
zer, | bring down o which fiands in the next place
of the dividend,to the remainder 11,fo there is 110
for a new dividual, then démanding how often the
Divifor 18 4 is found in the dividual 110, and not
finding it once contained in it, I writeo in the
Quotient ( which is to be done as often asthe que-
ftion is anfwered by nothing ; ) now becaufe the
Produdi arifing from the multiplication of the Di-
vifor by o (" the Cypher laft placed in the Quotient )
amounts to osthe dividual 110
; S‘US@??[’SDﬁ out of which that Produdi
552 (hould be fubtralted, remains
1104 the fame without a_ltcrla[ic-na
1104 - wherefore after a point is fub-

Y. — * fcribed under 4 the following '

@ placeof the dividend, 1 annex

4 to the laft dividual 110 {0 there will be a new divi- ||

dral,to wit,1104; and here the queftion at larg is to
know how often 184 is found in 1104: but to leflcn
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the tryal, becaufe the dividual confilts of one place
more'than is in the Divifor, it muft be asked how
often the firft figure of the Divifor on the left hand
is contained in the two foremoft places of the divi-
dwal towards the left hand, viz. I demand how of-
ten 1 is contained in 11, and althongh it may be
had 11 times, ‘yet I need never begin the tryal a-
bove o times, thercfore I make tryal with o, fay-
ing o times 1 is 9, which is found in 11,and there
will remain 2 5 but then g times 8 which is 72 can-
not be found in 20 (" 20 becaufe the 2 remain-
ing being fuppoled to ftand before o in' the divi-
dual makes 20 ) therefore I make tryal with 8 fay-

' ing 8 times 1 is 8, whichis found in 11, and

there will remain 3, but then 8 times § cannot be
had in30 (30 becaufe the 3 remaining being fap-
pofedto ftand before theo or Cypher makes 30 )

‘therefore T make tryal with 7, faying” times 1 is

7, which isfound in 11, and there will ramaing ;

.-but then 7 times 8 cannot be had ing4o , therefore

I make tryal with 6 , faying 6 times 1 is 6, which
is found in 11, and there will remain 55 allo 6 times
3 is 48, which is found in 50,and there will remain
2 5 lalily, 6 times 4 is24, whichis found in 24,
whereby at length I {¢e that the Divifer 184 is
contained 6 times in the Dividual 1104, wherefore
Y write 6 in the Quotient, and proceeding accor-
ding to the 8th, Kule of this Chapter,] multiply the
Divifor 184 by 6 ( the figure laft placed in the Quo-
tient ){o the Produdi is 1104, which being fubfcribed
under and fubtra&ed frem the dividual 1104, the
Remainder is o, fo at laft I conclude that the @uo-

Note, if the fignre affumed for the Duotient
holds
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holds good upon tryal, as aforefaid , by two or
three of the foremoft places of the dividual | it will
- or the moft part hold throughout the dividual; but
this muft be a perpetual Rule, that whenfoever the
Produéi of the multiplication of the Divifer by the

figure placed in the Quotient happens to be grea- -

ter than the dividnal from which it ought to be
fubtraced , fuch Produil muft be firuck out of
the work, and a leffer figure is to be placedin the
Quotient. 413
For a fecond Example,let it be required to divide
15114220 by 2987, or into 2987 equal parts.
Firft, the Divifor 2987 being greater than 1511,
(to wit, the four foremoft places of the Dividend )T
{et a point under 4, thereby fetting apart 15114
for a Dividualsthen becaufe the Dividual confifts of
ene place more than the Di-
2987) 15114220 ( § ifor Task how often2 (the
: tirft figure of the Divifor to-
14935 . wards the left hand )is con-
179 tained in 15 (" the two fore
moft places of the dividual ) and tinding the anfwer
to be 7 times, 1infer thence that the Divifor 2987
cannot be contained more than 7 times in the divi-
dual 15114 ;but whether it will be contained 7
times init or not, examination muft be made, ei-

ther by multiplying 2987 by 7 (in {fome by-place),

and comparing the Produét with the dividual
1 5114,0r clle by the manner of tryal before delive-
red in the lafk Example : {o at length ic will be dif-
covered , that the Divifir 2987 will not be found

above 5 times in the dividual 15114 5 wherefore |

(‘according to the 8th. Rule of this Chapter)) wri-

ting 5 in the Quotient, and multiplying 2987 by 5,

I fub-

Ing
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P I fubfcribe the produét of that multiplication, which
"Wl|  §s 14935 ,under the dividual 15114, then draw-
M1 ing alinc underneath the faid Produ@,and fubtraé-
1 | jng it from the dividual 15114, 1 fubfcribe the re-
2 oy mainder 179 under the line.

;:Ic; | ﬂggjn(acmrding hto the gth, Kale of this Chap-
1o b8 ter)l bring down 2 the next

®|  placeof the! Dividend , to. 29870 15114220(50
atie | the faid Remainder 179, 1935

fo the new Dividual will 1792

dile |~ be 17925 thatdone, asking how often the Divifor
g 2987 is contained in the dividual 1792 , and not
511, finding it once contained init, 1 write o in the
il f + Quotient 5 ‘and here becaufe the queftion is anfwer-
i § . ed by o, the next place of the dividend, to wit 2,
bisol § s to be brought down '

i Dis to the d-‘vidﬁs! 1792, 2987) 15”‘:!2.2.?(5(:60
1t} fo the new dividwal is

: : 1463 5, 5
et | ‘17922, Then renewing 17022
o §  the queftion, and pro- 17922
nhe | ceeding as before, at o

wwr §  length the Divilion be-
'yl 8 ing finitht, the Quoticnt will be found 5060 ex-
edw-§ actly, without any Remainder; but if any Re-
ed7®  mainder had hapned after the fubtra&ion of the
e 68 laft Product, it muft have been profecuted accor-

g} fl  ding to the note before given in the example at the
wiulf|  latter end of the 11th. Rale of this Chapter.
felive- B In like manner if 1208939550 be divided by

wdi-ll 19999, orinto 19909 equal parts , the guotient,
Jfuslf| or oneof thofe equal parts, will be found 60450,
e and the work will ftand as here you fee.

E Thig
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This latter me-
19999 ) 1208939550 (60450 04" Divifion
1;;;994: is to be prefer’d

before any of the

B
70990 common wys of
99055 ividing by dafh-

ing out of figures,
92925 w%ere the ﬁ%ps of
L the Divifion are
foconfounded ( befides the burden upon the me-
mory by a promifcuous Multiplication and Divi-
fion ) that if any errour happen , it can hardly be
correéted without beginning the work anew 5 But
in the way before explained , the particular Mul-

tiplications, Subtra&ions, and Remainders, which

belong to every figure of the Quotient, are fodi-
fiinctly and clearly expreft, that if an errour hap-
pen,the work may eafily be reformed.

XIV. So often-as the queftion is repeated in

Divifion, fomany places there muft
f"mrm' 747 be in the quotient (which may be di-

srof places in 5

the Ownient  dcovered by the number of Points
may be d:fzo-  placed under the dividend jand fo ma-
vereds ny times is one and the fame kind of
operation repeated , the fubftance whereof is con-
tained in the Verfe before mentioned at the end
of the 10th. Rale of this Chapter.

XV. When the Divifor confifts of 1 or an unit
A compendioys 10 theextream place towards the lefe
way of drvie  hand , and nothing but Cyphers to
cing ty1c,  wards the right, the divilionis per-
100,1000:@%% formed by cutting off witha linefo
many places of the Dividend towards the right
hand as the Divifor hath Cyphers 5 fo the figures
which

whil

tofl
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which ftand on the lefe hand of the line, give the
Quotient, and thofe cut off to the right (* if they
be fignificant figurcs ) are to be proceeded with
asa Ezrplul’zge or overplus remaining , according
to the Note at the end of the cleventh Rule of this
Chapter. Soif 4720 Lwere gi- -

vento be divided cquallya- 10) 472] 0 (472
mong(t 10 perfons, the fhare 100 )47 120(47
of each would be 472 Lalfoif 1000) 4 | 720(4
the faid 4720 . were to be di-

vided equally among(t 100 perfons, the fhare of
each would be 47 J.and there would be a furpluf
age or remainder of 20 /. to be alfo fubdivided
amongfi them, after the faid 20 L. are converted
into (hillings, according to the fifth Rule of the
next Chapter, Laltly, if the faid 47201, were to be
divided amongft 1000 perfons , the fhare of each
would be 4/ and there would be a remainder of
720 4 to be alfo divided as aforefaid. Sce the
form &f the Work in the Margen.

XVL\ When the Divifor confifis of any fignifi-
cant figute or figures in the firft or .
foremoft place or places towards the ﬁ’ﬁ,—:;f;m'
left hand, and nothing buta Cypher  Divifion.
or Cyphers towards the right,cur off -

“bya line fo many places of the Dividend rowards

the right hand as the Divifor hath Cyphers towards
theright 5 then divide the figures of the Dividend,
which fiznd on the left hand of the line, by the
hgures in the Divifor which remain, when the faid
Cypher or Cyphers are omitted, remembring after
the divifion is finifhed, to write down ncxt after
the laft remainder the places of the Dividend which
were firft cut off: - So if 36732 were given to be

E 2 divided
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56 Divifion Book E

divided by 20, the Quotient will be 1836 , and
there will remain 12, ziz. if you cut off one place
from the Dividend towards the right hand(becaule
the Divifor ends, with one Cypher ) and then di-
vide the reft, to wit, 3673
by 2 (according to the tith,
Rule of this Gbapter )there
will arife in the Quoticnt 1836, and the laft re-
mainder,after fuch divifion is_hinifht,will be 1, unto
whichif 2 ( the higure firft cut off from_ the Divi-
dend )be annexed, the total remainder is 12.

In like manner if 7456787 werce given to be di-
vided by 304000, the Quotient will be 24, and
there will remain 160787 5 viz. If you cut off 3
places from the Dividend towards the right hand

( 3 places becaufe the
304| 000) 7456|787 ( 24 Dwifor ends with 3

I
2§ 0)3673|2 (1836

608 ~_ Cyphers Jand then di-
1376 vide 7456 by 304,
1216 there will arife in the
= 16@{3}_ — Quotient 24, and the

laft remainder, after
{uch divifion is finifhs, will be 160, unto which if
787 (the places firlt cut off from the Dividend ) be
anncked, the total remainder or {urplufage is
160787, whichis to bs proceeded with,as is dire-
¢ted inthe Noteat the latter end of the eleventh
Rauzle of this C'bapffr. :
XVil. Divifion and Multiplication do inter-
changeably prove one another; for
E'W""f of  inDuvifion if you multiply the Divi-
wltiplication . .
and Dinifion  J7 by the Quotient,the Product will
be equal to the Dividend: So in the
Example of the 13th Rule of this Chapter 5 if 134
the

it ]
240
B

[
.rI.
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Chap. VI. oy whole numébers. 57

the Divifor be multiplyed by 305 the Quotient, the

Produ is 56304, which isthe fame with the Di-

vidend ; but whenafter the whole Divifion is fi-

nilhed, any figures remain of the laft Subtraction,

add them likewife to the Produ : So in the laft

Example of the 16th.Rule of this Chapter.the Divi-

Jor 304000 being multiplyed by the Duotient 24,

produceth 7296000, unto which if you add the

number remaining, to wit , 160787, the fum is

7456787 , whichis the fame with the Dividend,
Again, in Multiplication, ifthe Produ&@ be divi-

ded by the Multiplicator , the Qaotient will give

you the Multiplicand , orif the Produ@ be djvi-

ded by the Multiplicand , the Quotient will give
you the Multiplicator : Sointhe firlt Example of
the oth. Rule of the laft Chaprer. if the Produé.
111024 be divided by the Multiplicand 3084, the
Quotient gives the Multiplicator 36,

Thereis alfo of Multiplication a Common proof
argued from the Multiplicand , the Muliplicator
and the Produét, by calting away nines, but by
that way of proof ( though rightly ufed ) « falfe
Produd will be affirmed to be true : Example, if
3462 be multiplyed by786 , the true Produ& is
27211325 butiflfay 4053132 or 3153732 is
the Produt (or many others which may be given)
the proof by nines will confirm them to be true
Produdts, though they arefalfe, aswill be evident
to fuch as know the Rule, which I mention here
only to {eta brand uponit, that it may be avoided
by all loversof Truth. -

k3
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CHAP VII
Reduttion.

I, ¥ 'Orafinuch as in Money, thereare diverfities
of kinds,viz. in England, Pounds, Shillings,
Pence, and Fartbings ; allo divers kinds of Weights,
Meafures, &c. as hath been fully declared in the fe-
cond Chapters and becaufe it isoften times requi-
red to find how many pieces of one kind of Money
are equal in value to a given number of another
( and fo likewifc of Weights, Meafures, &c. Jit will
be convenient in this place to (hew how that'is
performed, fince thereby the Rules of Multiplica-
sion and Divifion before delivered will be exercis’ds
This kind ofoperation is called Eeduciion.
II. Redudlion is either defcending or alcending.
II1. Redxélion defcending is,when fome Integers
of a number of greater denomination being given,
it is reqnired to find how many Integersota lefler
denomination are cqual in valueto that given num-
ber of the greater: As whenitis required to find
how many [billings are contained in 30/. Likewile
how many pence in 320 . or how many bewrs in
355 r.'fu!.].-'r'..&i:-
1V, Redudiion afcending is, when fome Integers
of 3 number of lefler' denomination being given, it
is required to find how many Integers of a greater
denomination arc equal i value to that given num-
ber of the lcffer : As when it is required to find how

many pence arc contained in 5§00 farthirgs: like-.

wife how many .Ir.zf'a"fff.:gr 1 E%EPFHW ;or howma-
ny r-,’;_y.f in 864 honrs & &<e : V. Res

¥
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V. Redutiion decending is performed by Multi.
plication for if the given numberof In- 5 o o
tegers ofa greater denomination be feading s
multipliéd by a number,which exprel- pesformea by
feth how many Integers of the leffer are Multplicofion
equal to one of the Integers given,the Produét is the
number of Integers of the leffer denomination re-
quired.

50 230 L. of Englith Money will be reduced in-
to 4600 4. forif250be multiplied by 20 ( the num-
ber of fhilings which are equal to 1 pound ) the
produé is 4600sin like manner
4600 5. will be reduced into 230 Pounds.
55200 d.for if 4600 be multi- at
plied by 12(the number of pence 4600 Shillings.
contained in 1 billing) the pro- 12
du& is 55200, Alfo 55200 ~ g2

— —

pence being multiplied by 4 46
(becaufe 4 farthings make a pen- L
#y') are reduced into 22c800
Farthings as by the operation in
the Margent is evident,

The like method is to be i .
obferved in Weights, Meafures, 349 Quncer

5520¢C Pence.
._._4 ——
2208coH arthings.

&c. So345 Ounces Troy are re- €

duced into 6900 Peny weights, 69co Peny 7.
and 6900 Peny weights to __ 24
1656¢0 Grains,asby the ope- 276
ration in the Margent you may 138 e
fee. 165600 Graius,
NDL‘E‘, E}' this Rule the Learner Compare this with
15 furnifhed with skill to refolve !Pe Note wpoa the
that cafe in Divifion, when the ';‘ff Exﬂmg'-ﬂf
Dividend is lefs than the Divifor: g, il

thie Grh.Chapter,
L Example,
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Example, Letit be required to divide 7 pounds of
Englith Money cqually amongft 8 Pcrfnns 5 here
itis evident that the Dividend 7 is lefs than the
Divifor 8 thatis, the number of pounds is lefs
than the: pumber of Perfons, and cﬂn{'ﬁquenﬂy
each thare muft be lefs thanaPcund fo that jn
cflec itis required to find how many Shillings and
Peszce belong to each Perfon for his fhare: Firlt,
therefore reduce the 7 Pounds into Shiliings, wh:ch
will be 140, thele divided by 8 give 17 Shillings
to each Perfon, and there will yct be a remainder
of 4 Shillings to be allo eqnally divided into 8
parts, but thefe 4 Shilings mult be firfk reduced
into Pence, which will be 48, then dividing 48 by
8, the %ﬂﬂmt will give 6 Pewce more to every
Perfon : fo at laft it appears that if 7 Pounds of
Englith Money be cqually divided into 8 parts,
the entire @uotient (" or one of the cqual (hares )
will be 17 Shilliugs and 6 Fence.

In likc manner , if 354 Poxnds of Englifh Mo-
ney be givento be divided equally amnngﬁ 125
Perfons, the (hare of cach will be found to be 2
Pounds, 16 Shillings , 7 Pence, 2 Farthings , and
fomewhat more, but the parts nFaFarrbmg being
of no moment ( and not properly to be handled
in this place Jare neglected.

Compare thefe two Examples with the laft
Example of the eleventh Rule of the fixth Chap-
LCr.

In Raduciion defcending, IhELEarr‘ﬁr may rce
ceive help by the (ubfequent “Tables,

1 0F
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- Chap. VIL Reduétion
1 Of Englifb Money.
Ponnds :E‘* 20 Shillings,
Shillings ":;‘::... 12 P8 { Pence
= v
Pence =\ 4 Farthings.
2. Of Troy Weigh.
Poxnds ) S 122 Ounces
- s
Ounces a.K20 S { Peny Weights.
§):450.
Peny W, = L2g Grains.
Allo in Apothecaries Weights.
Ounces Troy 2> 8 Drams,
-2 u
Drams 24 3 S »Serupler. -,
Dl
Scruples = J= \20 . Grains.

3. Of Averdupois Weights.

Hundred 1Y, -E“"S 2 Quarters.
Duarters 28 Pounds.

\‘-"".l.

 Pownds ‘E Sh“ Osunces.
Onices S (16 )™ JDrams.

4. Of Liguid Meafures.

Hogbeads Y2 (63) , CGallons.
Gallons ali{.= Pottler.
s - ~-
Poteles 2Y2 () Quarts.
3 = By .
Quarts i Pints.

61'
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it ' 5.0f Dry Meafures. . l:-l"”tl
B | Ouarters Yo (8 Bufbels, :;\
Bufbels ~ \4f o \Pecks. 1 L

Pecks = J2 _% Gallons, =

Gallons SN2f 2 \Poteles, 1 b

Pottles = Ja\ ™ @E#ﬂn Y

Quarts = (2 Pints, ¥

6. Of Long Meafures.

2 Englibmiles ) 3¢ 8 Furlo el f I

R | Furlongs = )220 $ Ylards, g”
b1 | Yards AL 3 2 {Fee, '. .1"-
i Feet < / 12 \ & ) Inches, g "
It Inches i Barley Corns. - '
& Alfs, |l
Tards or 14 g Duarters, ]

Ells 3 § ; I

Quarters = (4> 7 Nailes, k

7+ Of Superficial Meafures of Laud, 13

Acres - =\ 4 ) 8 QRoods ' : ;

EPRRE

= £

Roods E 40 N& ¢ Perches or Poles, - L’

8. OF Time,

Weeks = (7 S LDayey, i

Dayes 2 S < Houres,

Hours = (60Y& ZMinutes. I

7o resuce tutes VT Inthgers'of divers denomisa.
gers of divers

demonsinations.  tiODS may be reduced into the laft of
into the lowef} thofe denominations accmdmg to the
of thofe dens- fifth Rule aforegoing, . by defcending

minationss orderly to the next inferiour denomi-
nation,
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h nation, and adding to each Produé fuch Integers

(if there be any) which are of the fame name.
So 12 Pounds,13 fhillingsand 10 Pence may be re-

C

nner. viz. 121 multiplied
s e P 12 —J13 —10

by 20 ( becaufe 20 s. make one

I.meduc: 240 Sbi!!ing.r , un- b
to which adding 13 1. the fum 240
add 13

is 253 Shillings : Again,253 s

multiplied by 12 ( becaufe 1 253 Shitlings.

filling is equal to 12 Pence ) __ 12

produce 3036 FPence, unto 506

which if 10 Pence be added, 253

the fum is 3046 Pence, as by 3036

the operation in the Margent add 10

is manifeft. 3046 Pexce,
But after that general Method is well underftood

the work ofthe lalt Example, and fuch like may

hecontraded thus; wiz. To convert 12 Pownds

13 Shillings, 10 Pence, allinto ] a':

pence, Firlt 12 multiplied byo, * ™

( which ftandsin the units place

of 20 )produceth 0, but infiead oy iy

of o, I write down 3 under the 253 Shillings.

line ( to wit, the 3 that ftands _ 12 : "

in the units place of the 13 fhil- 516

lings in the fam propounded; ) 253

Then 1 proceed to rultiply 12 3046 Pece.

by 2 , faying twicc 215 4, tO

which adding 1 ( for the ten in the (aid 13 Shil-

lings )it makes 5. which I fet on the left hand of 3

before written s Laffly, twice 1 is 2, which I feton

the leit handof 55 Aond fo 12 Pounds 13 Shillings

are converted into 253 Snillings. ;

: t

2

i

12-—13 =-—I0




It remains to multiply the faid 253 by 12 ( be-
caufe 12 Penrce makes 1 Shilling)and toadd 10 to the
Produd, which may be done thus 5 Firft, twice 3
i5 6, to which adding 1o ("to wit, 10 pesnce in the
Sum firlt propounded ) it makes 16, wherefore
(according to the Rale of Multiplication ) I fet 6
under the line , and keep 1 in mind; A ain,
twice § with 1 in mind making 11, [ write down
T,and Keep 1 in mind ; Likewife twice 2 and ¥ in
mind making 5, T writedown 535 Then 253 mul.
tiplied by 1 makes 253, which I fee orderly under
5165 Laftly, thofe two Producs added together
mak* 3046, which is the number of Pence contai-
ned in12 h—13 s.—154d, as before was feund
out by the general method.

" S035 Ounces, 16 Peny Weights, and 12 Graing
Troy will be reduced into 17196 Grains.
VIL Redutiion afccndingis performed by Dij-
onaf-  Vilion, for if the number of Integers
i;‘ff: : p{r- given be divided by fuch a number
formed by Di- _of the fame Integers, as are equal to
$ifiom: one of the Integers required, the
Quotient is the number of Integers fought.

So 220800 Farthings being divided by 4 ( che
number of Farthings in a Peny) give 55200 Pence
in the Quotient s Inlike mannerif §§200 Penee be
divided by 12 ( the number of Peuce in a villing )
the Quotient is 4600 Shillings. Laftly 4600 Shil-
bings being divided by 20 ( becaufe 20 5. make a
Poundflerling ) the quotient is 230 Pounds ferling )
which are equal to 220800 Farthings fuft given.
The operation is as followeth.

Ay Reduction Book I
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Chap.VIL. Reduition 65,

12)  ,20)
4)22:300(5?2_90{46019'(230!.

48
=3
72
co

In like manner' | 154268 Grains Troy will be re-
duced to § Jo.xa.Ognces , 7 Peny Weight, and 20
Grains. This kind of Redullion may be made the
ealier to the Learner by the following Tablers.

4. \Of Englib Money,

Farthings ..E"is 4 7 o ( Pence.
Pence - S L12 >8 < Shillings.,

(s

S&Eﬂiﬂgr. Arzo Pounds.

2. Of Troy Weight.
Grains =( 24 Penny Weights,
Peny W. 2 20 : i

g2 & ) Ounces.
Ounces QE 12 'E;'ﬂz Pownds Trqy..
Allosin Apothecaries Weights.
Grains a\ 207 . S;.S'cmp!f.r.
Scruples ‘54 3 Eﬁ Drams,
Drams a (8 -20;;?1-:&; Troy.

3. Of Averdupois Weight.

Drams (16 ‘Ouncers.
Ounces S )16 o ) Pounds.
Pounds = Y28) %) Quarters of C.
Quarters )Q (4. Hund. Weight.

4. 0




Reduition Book T.
4« Of Liquid Meafures.

2 2 Quarts.
2 Pottles.
2 Gallons.
63 Hogfbeads.
Dry Meafures.
Pints 2 Quarts,
Ouarts Pottles.
Pottles Gallons.,
Gallons
Pecks
Bulbels
6. Of Long Meafures.

Barley C. .- 3 Inches.
Inches 12 Feet,

Feet 3 > 8 {Yards.
Yards 220\ S0 {Furlo
Furlongs 8 Englifh miles

xﬂﬁ
Nails ..E"- « S\ Quarters of Yards.
alfo of Ell.
Buarters 4§ Yards, alfo Ells,
Of § uprrﬁcm! Meafures of Land.

Perches E-E“S 40% S %Raad.r or Quarters

LT

[
R

=T+

Pottles
Gallons

s
K Divided

Divided by

Divided by

or Poles =l of Acres.

Minutes . Honres,
Houres - .2 & Dayes.
' b Weeks.

B Note,
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Note, that if after Divifion is finifht in Redu-
¢tion alcending therc be any remainder, it is of
the fame denominatidh with the Dividend.

Note alfo, that Reduion defcending and afcen-
ding do mutually prove one another, by inverting
the queftionsfor as in §6 Pounds fterling , there will
be found §3760 Farthings , by Redu&tion defcen-
ding 5 So for Proof thercof, §3760 F artbings will
be reduced to 56 Poands, by Reduction afcending.

Queflions to exercife Reduliion.

1. In257 I. how many fhillings ? Anfwer, §140.

2. In 3076 L.how many fhillings ? Anfw.61520.

3. In o2 (hillings how many pence ? An. 10824

4. In2179 fhillings how many farthings ? 4»n-
[wer, 104592,

5. In49l.—13 5.—7 d. how many pence ? An-
fwer, 11923.

6. In 2053 L. —145.—9 d— 2 f, how many
farthings ¢ 4unfw. 1971590.

7. In 354 Ib. of Troy weight how many grains
(‘of Gold-fmiths weight ? ) Anfw.2039040.

8. In 300 Englifh miles how many yards? A»-
Jwer, 528c00. ‘

9. In 1 Englith mile, how many barley corns
length? Anfw. 190080,

10. In§60 Acres how many Perches? Anfwer
So600. .

15, In 225 Acres,3 Roods,and 30 Perches, how
many Perches? Anfw.36150.

133 In 171923 pence how many pounds ? Anfwer
49 l—13 s.—7 d.

13,
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13. In§764684 farthings, how many pounds?
Anfw.6004 l—17 s.—7 du "

14. In 234678 Perches,how many Acres? An-

fwer, 1466 Acres,2 Roods,and 38 Perches.

15. In 525960 minutes ofan houre, how many
days? Anfw, 365 days and 6 houres ( or I year
very near. )

16. In 10080 Pints , how many Hoglheads ?
Aﬂ'}h’- 20, E

17. In 34678 grains of Apothecaries weighe,
how many ounces Troy? Aafw. 72 Ounces , 1
Dram, 2 Scruples, and 18 Grains:

18. In 106735 Pints of wheat, how many
Quarters ? Anfw. 208 Quarters,3 Bufhels,2 Pecks,
1 Gallon, 1 Pottle, 1 Quart, 1 Pinte. :

19. In3969301 Barley cornes length,how many
Miles ? Anfw. 20 Miles, 7 Furlongs, 12 Yards, 2
Feet, 4 Inches, and 1 Barley corns length.

20. In 1900800 Barley corns length, how ma-

ny Miles ¢ Anfw. 10,

......
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Chap.VIIL

CHAP. VIIL
Of the Rule of Thyee Direét.

iy HE Rule of Three is {0 called, becaufe h;

three numbers known or given, it teacheth
to find a fourth unknown; it is alfo called the

~Golden Rule for the ¢xcellency thereof; Lafily,

iti1scalled the Ruie of Proportion for the reafon
hereafter declared,

L The Rule of Three is either fingle or com-

~ pound.

HL The fingle Rule is, when three terms or
numbersare propounded,and a fourth Pro- T7he Rule
portional unto themn is demanded, of Three

IV, Four numbers are f3id to be proportionals,
when the firft containeth the fecond, or is contai-
ned by the fecond in the fame manner as the thicd
containcth the fourth, oris contained by the
fourth : {o thefe 4 numbcrs are fGid to be Propor-
tionals, 8, 4, 12 6, for as 8 containech 4 twice; fo
doth 12 contain 6 twice, and therefore 8 is Gid
to have fuch proportion to 4as 12 hathto 63 like-
wife thefeare Proportionals, 4, 8,6, 12. For as 4
is the halfof 8, o is 6 the halfof 12 ; and there-
fore 4. is faid to have fuch proportion to 8 asé
hathto 12,

¥. The terms or oumbers of the Rule of Thres
(to wit,the three numbers givenand ., ...
the fourth fought ) confift of two dif- rominations
feretit denominations,viz. two of the of the terms in
three given terms have one name,and  the Rale of
the other given term with the term  77recs

K required
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required have another : o this queftion being de-
manded, if four Students {pend.19 pounds in cer-
tain moneths, how much meney will ferve 8 Stu-
dents for the fame time , and at the fame rate of
expence? Here Students and poundsare the two
denominations of the terms in the queftion, viz. 4
and 8 ( being two of the terms propounded ) have
the denomination of Students , and 19 the other
term given, together with the term required, have
the denomination of pounds.

71 Inthe Ruleof Three, two of the three gi-
ven terms imply a fuppolition, and the third moves
aqueftion: fo in the aforementioned queftion a
uppofition is made, that 4 Students fpend 19
pounds, and a queftion is moved with the numbet
8, to wit, how many pounds will 8 Students
{pend.

VIL 1IntheRule of Three, the numbers given
The right o UM be {0 ranked, that the known
dering of the mumber,or termupon which theque-
germs given.  ftionis moved, muft poflefs the third
place in the Rule alfo of the other two that which
hath the fame denomination with the third , mufk
bein the firft place: laftly, the other known term,
which is of the fame denomination with the fourth
term fought(or anfwer of the queltion mult poflefs -
the feccond place: fo in the queftion before men-
tioned, theterms 4, 19,and 8, are to be thus pla-
ced, viz. 8 is the term upon which the gueftion is
moved, and therefore to poffefs the third place in
the Rules 4 is of the fame denomination with 8,
iz, of Students , and therefore to be in the firlk
place; Laltly, 1o being of the fame denomination
with the term fought, #iz. of money,is to be in the

fecond
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Chap.VIIL  of Three Direit 71

fecond place : and o they will be placed in the
Rule thus,
- Students.  Pounds, Students,

il iy o 19 3

atisto fay, if 4 Students fpend 1

what will 8 Students fpend ? &mlijh.:rc ﬁfr fl?:gf::
ter difcerning of the term or number upon which
the queftion is moved, you may obferve, that for
the moft part it is the known number in the que-
ftion which immediately -followeth thefe of fuch
like words ; viz. How many ? How much 7 Whas
will? How long 2 How far ? dre. '

VIIL ‘TheRule of Three is cither Dire& or
Inverfe,

X. The Rule of Three Dire& is,when the fen(z

| ©r tenour of the queftion requireth, 7% Ryl of
| that the fourth number fought mu@  7%ree Diredt.

have fuch proportion to the fecond » as the third

| number hath tothe firlt 3foin the afore-mentioned

queftion, it 4 Students fpend 19 pounds, how ma-
ny pounds will 8 Students fpend ac the fame rate

of expence ? Itisevident that the thing required

is to find a number which may have fuch propor-

| tiontoxg, as 8 hathto 43 that is, as 8 is the dou-
ble of 4, fo ought the fourth number to be (he

double of 195 for if 19 pounds be required to
maintain 4 Students a certain time, as much more
muft needs be required for the maintenance of 8
Students the fame time 5 and therefore in this cafe
we may fay in a dire¢t proportion, as4 is 1o 8,
fo is 19 to a number which ought to be as much
more as 19;

X In

IFZ
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. In the direé Rule of Three, if you multi-

' ply the fecond term by the third, or
j"‘;‘_:’ “’;‘”[1 (which 1s all one)the third term by
the Rile o the fecond,and then divide the Pro-
the three given  duct by the firft,the quotient willgive
serms beirgfin-  the fourth texm or fonrth proportio-
gle nmmberss pal required: fo in the queltion before
propounded, if you multiply 19 by &; the product
is 152, which if you divide by 4, the quotient will
Sid ). Stid, By 0 BWEYOR 38 the fourth term
Ff 41 9—8—(58 demanded,and the work will

g* -t Oandthes.

- ' A fecond Example may be
4) 152 (38pounds  (pic if 8 yards coft9 pounds,

WHA e o how much will 3 yards coft?
32 Anfwer, 3 b 7 f—
SRR s f Y

(o]

This quﬁﬂinn being {tated accﬁrdiug to the fe-

venth Rule of this Chapter,
R A R d. will ftand as here youfees
§——9—3—(3 :7:6 then multiplying (asbefore)
3 ~_the fecond term 9 by the

g )27 (3 pounds third term 3, the Product is
24 27, which being divided by
3 the remainder. the firlt term 8,the quotient
A is 3 pounds, and thereis a
N T T remainder of three pounds,
8) 60 (7 fhitiings. which mufl be reduced into
5 6o fhillings, and after thofe

e —

4 the remamnder — fhillings are divided by 8, |

12 and the reft of the workpro- |

E—

 8)43(6 pence ccuted according to the,

JiEg : Note
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Note at the latter end of the 11th Rule of the 6th.
Chapter, at length the entire quotient or an-
{wer of the queftion is3 L — -7 s.—6 4.

A third Example, if 51 ounces of filver plite
be fold for 13 pounds ferling, what is the price
of 1 ounce of that plate ? Wige
Anfl§ 5--1 d.and fomewhat Gigo B ke
more. T he operation is thus; > ?

After thethree knownterms  ~—— %

of this queftion are rightly '3

ordered, they will ftand as _.___zfj__u__..._.f. A
here you fecintheExample; 51 )260 ( § fhillings-
. then multiplying the fecond

term 13 by the third term 1,

the produd will be alfo 13

( for multiplication by 1 s1 )60 (1 peny.
makes no alteration; Jwhi.h 51 e
13 being divided by 51, af- e )
ter the manner of operation i
delivered in the note upon the 5th Rule of the ?;]1 -
Chapter, the entire Quoticnt or anfwcr nff;—‘
queftion will at length be found ro be §5.—1 4.
and fomewhat more, but the furplufage being lefs
than a farthing is omitted as ufclefs. :

Example 4. What muft be paid to a labourer. for
his wages for 27 weeks at the rate of 4 5. for r
week ? Anlwer | §1—8 s, !

After the three given terms are rightly placedinthe
Rule,they will ftand asyou p Shil | Weeki.
fecin thcyExamplc 5 then Wieck., J:f“r X
multiplying the third term
27 by the fecond term 4,the
produ&t is 108, which I ;
fhould divide by the firft term 1, but in regard

B divificn
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diyifion by 1 makes no alteration, the Quotient
is a1f0 108, fothat the fourth term fought is 108
fhillings, which being reduced to pounds, -accor-
ding to the feventh Rule of the feventh Chapter,
ive 5 1. 8 s. for the anfwer of the qucftion.
xI. Inthe Rule of Three, ifafter the queftion
is ftated according to the feventh
To prepare the pyle of this Chapter, any of the 3
terms of the : ;
Rule of Three, SLVED terms be a compound term con-
swhen they are fifting of divers denominations , as
compourded of pounds,(hillings ;and pence; or weeks,
divers desomi dave hours,&c. fuch compound term
bk muft firft be reduced into the loweft
of thofe denominations { by the fixth Rule of the
{eventh Chapter ) to the end that the three given
terms may be three fingle numbers; alfo of thele
thre e fingle numbers the firft and third mutft al-
ways be of one and the fame denomination : for
ifit happen that they exprefs things of different
names. fuch of the two which hath the greater
name (or denomination ) is to be reduced into the
fame name with the leffer ( by thesth Rule of the
{eventh. Chapter:) Thefe preparations being, ob-
{erved, the reft of the work is to be. profecuted
according to the tenth Ruleof this Chapter.  Ex-
ample, what will 48 ounces, 17 peny weight ,
and 20 grains of filver plate amount unto at the
rate of § s.—6 d. the ounce? Anfwer, 13 I.—
' 8s,~——10d.—3 fivery mear. '

This

(s
g
cona

ths
fand

tnto
fom

L r' [



Chap. VII. _ of Three Direst = 75

This queftion o0z, 5. 4 oz pwgr
being ftated ac-  1—5—6— 431750
cording to the 20 12 20
feventh Rule of 55" 45 o7
this Chapter,will 5, 1‘;_'1'_
ftand in the Rule 156 —_
as you fecin tht:.qr 3928 :

. Example, to wit, g Nl ey
if 1 ounce coft 23468 grains.
5 $-——=6 d.what
will 48 0z.—17 p. w.—20 gn. coft ? Here becaufe
~ the third term is compounded of divers denomina-
tions, it mufi be reduced into the loweft of thofe
denominations, to wit, grains; fo by the fixth
Rule ofthe feventh Chaptér there will be found
23468 grains for the third term: likewife, becaufe
the fecond term § s.—6 4. isa compound term,
whofe loweft name is pence, it muft be reduced
into pence ( by the aforefaid rule 5 ) fo there will be
found 66 pence for the {econd term : moreover
becaule the firlt term hath the name ounce and the
third term the name grain, the firflt term 1 ounce
mult be converted into 480 grains ( which are
eqnal to 1 ounce; ) then will the three terms oy fin-
gle numbers fiand in the
rule,as here you fee, viz.  gr.  pence. ar.
if 480 grains coft, 66 480-—66—— 23468
pence,how many pence will :
23468 grains cot?Now proceeding according to the
tenth Rule of this Chapter, there will arife in
the quotient 3226 pence,befides a remainder of 408
pence, which being reduced to 1632 farthings, and
' thofe
F4
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. thofe divided by the firft term 480 the quotient M
will be 3 farthings, fo that the entire quotient is s
3226 pence, 3 farthings,and fomewhat more (" but 10t
the parts of a farthing being of no moment, - may bl
be negle&ed. ) Laftly, the faid 3226 pence being gl
reduced according to the feventli Rule of the fe- e

venth Chapter, give 13 .—8 rn—10d~—3f ok
{o that 13 /. —8 s,—10d.——3 f. and fome- pit
what more, will be the Anfwer of the Queftion: I
' XII. For the proofof the Dire& Rule of Three aa!

. multiply the fourth term by the firf, il
T e e e which done,if that Produétbe equal | %!
dire&t. tothe Produ@ of the fecond term || 41
multiplyed by the third , the work is right, i
otherwife it is erroneous's foin the firft Example, figs

38 the fourth term, being multiplyed by the firft
term 4, the Produétis 152,whichis allo the Pro-
du& of 19 multiplied by 8. But if it happen that &

after the fourth term , or anfwer of the quefiion || 4C
is found in the fime denomination with the fecond §4h
term, there is yet a remainder, fuch remaindex §41

muft be added to the Produ¢t of the firk term,
‘multiplyed by fuch fourth term, and then the fum
muft be’ equal to the Produ& of the fecond and

third terms ( the fecond term confifting of the 2
fame denomination with the fourth:) fo in the laft 'i_hit
Example the fourth term is 3226, and there hap- LT

pens tobe a remainder of 408, which being added
to the Produ& of the multiplication of the faid

3226 by the firft term 480, gives 1548888,which
1s the fame with the Produ@ of the third term
23468 multiplyed by the fecond term 66 as will
appear by the work. :

xnr
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"XHI. When the firt of the three given num-
bers in the Rule of th*;ree Direét, Ry o
is 1 or unity,the queftion mayof= ¢ i, iw the Rl of
tentimes beanfwered more {pee= three dired,when the
dily thari by the Rule of Three, fir/tterm is 1or unity
even by thofe who have but little skill in Arithme-
tick, as will partly appear by the following Exam-
ples; viz. |

1. At 17 5.——9 d. the yard,what will 84 yards
coft? Anfwer, 741.——113s, For reafon fhew-
eth that 84 yards muft (‘at the faid rate) coft
84 Angels, 84 Crowns, 84 half Crowns, and

84 Three pences, all which being compuednd
“added together , will give the full value of 84
yards, Viz.

' L 5o
| 84 Angels make 42~——00

84 half Crowns 10—I0
34 Three-Pences 1—O1I

d,
c0
84 Crowns 2 J——00—=00
oa
oo

Sum 74— 11—00

2. At the rate of 9 s the Bafhel of Wheat,
| what will 51 Quarters amount unto 2 Anfwer,
| 183 li~—121,—04d,
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It is evident that the price of 1 Quarter (which |
i confifts of 8 Bufhels) will be 8 Angels wanting 8 1| 110
- Shillings 5 therefore i . N

iy | ’,—‘GT!

It it J._ !:. TI:':;

from 8 Angels, to wit, - 4——00—=00, I|
fubtradt ' o—o08——o00, | T

—m, I“

rémains the price of T Quarter --—3——12~——00 | Ikl

Then the value of 51 Quarters, at the rate of 1

A 3 L. ——12 5,—=od. the Quarter, may be found in § n
i manner following, ¥iz. wod
; g 5 d. |

§1—00—o00 f# k
51 times 3 £, or 3 times 51 /is p§1—00———00" Y i
§I—00——00 W& v

5'1 Aﬁgels make —2§——10—=00 § i

§1 Shillings doubled make §—02 ——00 hey

. : fiver

1 - the price of 51 Quarters 183—12——00 { by{

'. §t i | f a 3 FL‘I'

[ it | 3. Whatis a Cheft of Sugar worth, that weigh- L::;
iR eth neat weight(the Tare being

Tare is tbat wherein {ubtracted )7 C. 3 q. 7 lb.rat

any thing is put, ds a 1
B For Feppivse Chih fgf e ob! 3 4d. fyy
for Sugar. 54 ! 1‘;‘{&?31", 404 ——31. A

=T 2T i
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/. s\ d.
times 6 pounds make—42—o00—o00
7 times 3 Shillings — e S
7 Groats- 0—02——04

for 2 gu. is - S

Thehalf of 3 L—1 s,—8 d, %I—mm-—m
for 1 qu. is

The fourth part of 1 J.-——
10 5. = 10d. ( be- :
caufe 7 L is a fourthPo—o7—08——2
part of28 L orof 1 gx. )
is-

r

. 48—03—06——2

Practical rules of this nature cannot be com-
pleatly underftood without fome skill in fracions,
as will hereafter appear in the fecond Chapter of
the Appendix : and therefore I fhall conclude this
Chapter with the following Queftions, whofe An-
{wers are annexed to them, and may be found out
by the preceding Rules; but the operations are
purpofely omitted, and left as an exercife for the
Learner. N

Queftions to exercife the Rule of Three direli.
.. 1.1t 17 yards of Cloth coft 19 .2 5.6 d.what will
3§ yards coft at that rate? Aufwer, 391.7 5.6.4d.

2. If35 yards colt 39/ 7. 6d. how many
yards may be bought at that ratefor 19/, 2 5. 64.
Anfwer, 17 yards.

3. 1f 35 yards coft30 L. 7 5. 6 d. what are 17
yards worthat that rate? Anfwer, 191, 2 5. 6d.

4. If 17 yards be fold for 1gL. 2 5.6 d. how ma-

| ny yardswill39 /. 7.6 d, buy at that rate? An/w.

3§ yards. 5.What
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5. What muft 1 pay for the carriage of 17 hua-
dred weight, 3 quarters, and 11 pounds Averdy-

peis, atthe rate of 7 hillings the hundred weight ?

Anfw.6 l.—4 s.—11 d.—1 farth.
6. If 6 L—4 se—11d.—1 f. be pay’d for the

carriage of 17 hundred weight, 3 guarters, and .

11 pounds, what was pay’d for the carriage of 1
pound weight ? Aafw. 3 Farthings.

7. What muft I pay for 39 ounces, 7 peny
weight, and 18 grains of white plate at the rate of
5 s.and § d.the ounce ? Anfw. 10L—13 s.—4 d.
and three quarters of a farthing,

8. What mutft 1 L (or 20 r.)pay towards a Tax,
when 326 1.—65.—84. is afleffed at 41/.—16 57.—
2d—3f? Anfw. 2 s.—6d—3 f.

9, What will the Intereft of 876/.—17 r.—64,
amount unto for 1 year at the rate of 6/.for 1c0l.
for thefame time ? Anfw. §2 . —12 1.—3 4,

ro. If3 yardsinlength of Englith meafure be
equal to 4. ells'Flemifh 5 how many Flemith ells are
contained in 120 yards Englith ? Anfwer 160
Flemithells.

11. If4 Flemifh ells inlength,be equal to 3 Eng-

it yards 5 how many Englifh yards in 300 Flemith

clls? Anfw. 225 Englilh yards. :

12, If 3 ells in length of Englith meafure, be e-
qual to 5 Flemifh ells; how many Flemilh ells in
120 Englifh ells? Anfm. 200 Flemith ells.

13. If 5 Flemith clls in length, be equal to 3
Englifh ells; how many Englifnells in 145 Flemifh
ells? Anfw. 87 Englilh clls, - |

14. If 3 Ounces of Silk weight, be equal to 4
ounces of Venice weight; how many ounces Venice
are cqual to 60 cunces of Silk weight ? Anfwer 80
eances Venice. : B & 45

il
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_ 1§. A Merchant delivered at London 120 I,
wl, | ferling, toreceive 207 I, Flemith at Amfierdam ;
what was 1 /- fierling valued at in Flemi(b money ?
Anfw. 1].—145.—6d,

16. If a Bill of Exchangebe accepted at London,
for payment of 4col. fterling, for the value dili-
| ver'd at Amfterdam, at1l.—135.—6 d. Flemifh

for 1 1. fiexlings how much Flemith money was
deliver’d at Amfterdim ? Anfw. 6701.Flemith,

17. When the Exchange from Antwerp to Lon-
don is at 1/.—4s.—7 d. Flemilh for 1 1. fierling;
. how much fterling mult I pay at London to receive

236 /. Flemi(h at dntwerp 2. Anfw. 192 l.lexling,

' 18. A Merchant deliver’d at London 3701, fiex-
ling by Exchange for Roan at 74 4. fterling for
ul 5o Tournois; how much Tournois ought he to
B receiveat Rean? Anfw. 60000 s. Tournois.
s 19. In370 Ducats, at 4 5,—2 d.the Ducat; how
' many Freach Crowns at 6s~—24d. Anfw, 250

%
w

peny
titeof §
-.;ri

il
4=

'-_ﬂ.“th Crowns; For if 74 4. give 1 Crown, 18500 4.(ox

"l“': 370 Ducats) will give 250 Crowns.

b 160 20. In 516 Dollers, at 4 +.—5 4. the Doller;

’ how many Guinneysat 1 .—1 5.—6 d. the piece?

i”ﬁé | Anfw. 106 Guinneys;For if 258 d.give 1 Guinney,

W 273484, (or §16 Dollers) will give 106 Guinneys.

.’I.ll[:':':' .:
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CHAP IX.
Of the Inver[e Rule of Three.

. *HE Ruleof Three Inverfe is, when the
A fourth term required .ought to proceed
from the fecond term, according to the fame rate
or proportion that the firft proceeds from the
third : {0 this queftion being propounded, if 8
Horfes will be maintained 12 dayes with a certain
quantity of Provender , how many dayes will the
fame quantity maintain 16 Horfes? Here as 8 is
half 16, fo ought the fourth term required to be
half 12 ;5 foritcertain bulhels of Provender ferve
8 Horles 12 dayes, 16 Horfes will eat up as much
Provender in half that time: and therefore you
cannot fay here ina dire& proportion (" as before
inthe Rule of Three diret)

borfes  dayes  hutfes 8to16, o is 12 toano-
e 16 ther number which ought to

bein that cafe as great again as 12 5 but contrari-

wife by aninverted Proportion , beginning with the
laft term firft, as16is to 8, fois 12 toancther
number, which cught to be in this cafe half 12.
And by the due obfervation of this dcfinition,
together with that of the Rule of Three Direct
{ propounded in the ninthRale of the eight Chap-
ter ) when any queftion belonging to the fingle
Rule of Three is propounded , you may readily
difcern by which of thofe Rules itought to be re-
{olved ; for if the three terms given look for a
fourth

=
{4115

if
Wil
iy
it
tief
fn
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fourth ina dire&t proportion as they fland ranked
in the Rule, you muft refolve the queftion by the
direé Rule 5 ' contrariwife when the Proportion

isinverted or turned backwards | it ought to be
| refolved by the Inverfe Rule of Three s which
| here followeth. -

| Rule of the eighth Chapter,multiply

IL Tn the Inverfe Rule of Three, after the
three given terms are rightly placed
in theRule, and reduced ("if there b !’
benced ) according to the eleventh y ?gf:f Rule
the firft term by the fecond , or (" which is the
fame ) the fecend term by the firft, and then di.
vide the Produét by the third term |, o the qina-
tzent will give you the fourth term required , or
anfwer of the queftions rthus in the queftion pre-
mifed in the laft Rule, ifyou multiply 12 by 8,
the Produ& is 06, which if youdivide by 16, the

LQuotient gives you 6, the fourth term required, as
by the fubfequent operation is manifeft.

borfes  dayes borfes  dayes
S 12 16 (6

- 1L For the more ready difcovering , whether
a queftion propounded belongs

. W to the Rule of Three Dire,or f;:f :;H:;:;ﬁ ik f;:
b to the Rule Inverfe,obferve the

Fiule ﬂf Three jsto ke

5" 8 direGions following,Viz.1. By refolved by the Rule
! § thefenf€and tenour of the que- Dire,or by the Rute
G ftion confider,whether more be ##v¢r/er

required
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required or lefs 5 that is, whether the number
fought muft be greater or lefs than the fecond
texm : Secondly , efteeming the firlt and third
terms as extreams inrefpeét  of the fecond , this’
will be a general Rule; namely, When more is re-
quired, the lefer extreamis the Divifor ; but when
lefs is required, the greaterextream is the Divifor,
Laftly, the Divifor being found out, it will be ap-
parent whether the Rule be dire@ or Inverfe, for
when the Divifor is the firlt term,itis a Rule Directs
but when the Divifer is the third term, the Ruleis
Inverfe. Another Example of the Rule Inverfe
may be thiss If 12 Mowers do mow certain Acres
in 4 dayes, .in what time will 23 Mowers perform
the fame work > Anfwer, 2 dayes, 2 hours, and
: * fomewhat more. Here,

M. D. M. the 3 koown terms being
rightly placed in  the

12— 4——23 Rule, will fland as ‘you

' fee in the Example; and
fince it is evident that 23

et i e 3

6 men will require lefs time
46 :

3 than 12 men to finith the
24 fame work, therefore ( by

23 ) 48 ( 2 bosry, greater of the two ex-

pa—

2 mult be the Divifers and
becaufe the Divifor 23

{tandsin the third place, this queftion is to be
wrought by the Rule Inverfe; wherefore multi-
plying thefixfl term 12 by the fecond term 4, the
product is 48,which being divided by the fxft term
23, the Quosient gives 2 dayes, and thereis a re-

the Rule aforegoing ) the

40,5555 . tream numbers 23 and 12

maindes |

b
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| mainder of 2 dayes,which being reduced to hours,
| and thofe divided by'23 , the Quotient will be 2

houss, and there is yet a remainder “of 2 hours to’

bg ivided into 23 “parts if you pleafe s fo that
the fourth term fought , or anfwer of the queftion’
is 2 dayes, 2 hours, and fomewhat more. :

Again, take this for a chird £xample, If1 lend

kriend 356 paunds for one year and 35 dayes
mc year being fuppofed to confift 'of 365 dayes)
how long time ought he to lend 'me oo peunds
to requite my courtelie 2 Anfwer, 284 dayes and
famc?}.hgt more , there beinga remainder, to wit

400, ‘3fter the Divifion is finifh’d,  as by the fubfe-

' quent aperation is manifeft,

BTN L.
356 = 35 500

365
add 35

multiply §;‘;‘; .

5loo 1424100 (284 dayes,

IV, The proof of the Inverfe Rule of Three is
| this, multiply the third term by
| the fourth, chen if this Produétbec- T proof of
w| “qual to the Produé of thefirft term ;1;4;: ﬁ‘;‘,ﬁ.ﬂf
| multiplyed by thefecond , the work
# is truc, otherwife erroneous; fo in the Exam-
iwotl. ple of thefecond Rule , the Produ& of 16 and &
qefl 1scqual to the Produ@ of 8. ond 12  Burifit

G happen
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happen that after, the fourth term, or anfwer of the.
neftion, is found in the fame denomination with.
the fecond term, there is yeta remmainder, fuch;
semainder muft be added to the Produét of the
third term multiplyed by the fourth, and then the
fum muft be equal to the Produck of the firft and ]
{econd  terms ( fuch fecond. term being of the

fame particular -denomination with the fourth: )

{in the laft Example,the fourth texm is 284 dayes,

and there remains 400 after the divifion is

finitht , this 400 being added to the Produck § |°
of the Multiplication of the third term §oo, by

the fourth term 284 gives 142400, which is e-

qual to the Product of the firft term 356, mul- i
tiplyed by the fecond tetm 400 dayes. n




ChapdX.  Th# dokblé Rul
:._-!;_'-- 3¢f3 i shiwadil .+ oramsb sy 2 _ el !
Saint 4 )uSuel 2ids - olpd amme) 5l valgmex H
L eoved cx HGIHA R DG barsvoud o elarlius
woid 10 p8nel wol ) iy brie |, ol i arls

sas a0 eshioH rt flel 2lodlud o i 3yeb v
The double Golden Rutt Direct, Derford
. med by 1o fingle Rides. e

4 .lr.:'

1 BB
atw _
L Tﬁ’E Compound' GoldénRule is, when

" more than 3 texms are propounded.’

I ﬁﬂ'ﬂgi the Compdund Golden Rulé, {s corn-
prehended the double ‘Golden Rule and divers

Rulesof plural proportion, ™

W

IIL, "The' double " Golden' Ruleis, wheti five
terms bt‘in% propounded’,’a fixth |

proportional unto them is* deman- f‘ ‘;“:f’ i
ded: 35 in'this queftion, If 4 Sta-~ “" £
dents fpend 19 pounds in 3" moneths, hotw ‘fich
will ferve 8 Students’' 9 moreths? Or this e 100
Bufhels of Provender ferve 8 Horfes ‘12 dayes,
how matfy dayes will 2.4 Bulliels [at 16 Horfes 2

| IV, The five terms givenin this Rulé confift of
‘two parts') ¥iz, A fuppofition ex-

AR “prefled in the three firft tevnisiand a  7heparts into

| “demand propounded in the two lafi: w“’f IE"?:F}:
| Soin the g}:{’ Example of 'the laft -E{fﬂyﬂs&.
I Rule, ths Claufe ¢ it four Setideries @ 7"
| fpend 'igé‘ludds in 3 ‘moncths ) is the fppofition,
| and this (" how ‘much will ferve 8 Students hine
il G 2 moneths )
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moneths ) is the demand : likewile in the other
Example of the fame Rule, this claufe ( if nine
Bufhels of Provender ferve /8 [ Horfes 12 dayes )
is the fuppofition, and this ( How Iun%, or how
many dayes will 24 Bufhels laft 16 Hor es ) is the
demand propounded: - . 0 \Aalo g0
V. Here for ranking the texms propunded in
X their due order.firft obferve amongft
ﬁi.”‘b" ’l the terms of fuppofition, which of
,_,,,;::f ofth  hem hath the fame denomination
with the term required ;- then refer-
ving that term for the fecond. place, write the o-
ther twoterms of fuppofitiort one above another
inthe firft places and haftly the-terms of demand
likewife one above another inthe third place of
the Rule, in fuch fort _that the uppermoft may
have the fame denomination with the uppermoft
of thofe.in the firftplace ; Example;, if 4-Students
fpend 19 pounds in 3 moneths , how much will
ferve $ Students 9 monéths 2 Here the threcterms
of fuppolition are 4; 19 , and 3, and of rhefe
terms 19 -hath the fam¢ denomination with. the
term required , Viz. of Pounds , fox you areto
eﬂfiuirc%nw much. Money is requilite for the
“maintenance of 8 Students 9 moneths: wherefore
ST referving 19 for the fecond place T
4—19  write 4 and 3 onc aboveanother thus;
'3 then drawing a line upon_ the right
hand of 4, 1 write 19 in the fecond
place ;- this. done , the work will ftand ds
in the Margent 5 Laft of all , the terms of
dernand being 8 and 9 , and 8 haying the
denomination of Students , I it in |
the fame linc. with 4, and 19 , m}a write 9
| _ Ry ~ undex ||
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Chap. X' of Three Divet 89
tinder it; ‘dll this performed , ithe terms in 'this
queftion rank themfelves as followeth :

Wi b,

410 3
a2 R 26 295 0 S
’ i rr.-....' .

1 g9
4o vl lliw 8w

. Or'thus

L
H % I

In lik'é:»ﬁunm; if thedfecond ,que]linﬁ of ithe
third Rule of this Chapter were propounded , the
tertns lh{:!ﬁﬁaught tobe difpofed i

s o IMTE 'H-:e_' —r T 2= Iﬁ

L0810 15 g TP P T

il Oj-.a;bn‘ : )

R - o R Y TR TE
Lo 13} TAToRts |- IO i Tadmu vl

< VL Queftions| belonging ito ithe donble Golden
Rule mag berefolved by two fingle Rules of
Three ; orby the Golden Rule: Compound: offive

J*.l'li‘iﬁihun Q_ﬁdﬁiuns :tufr: Tve Proportions of the'
E Iﬂm?‘tﬁméﬂzlﬁhd byo! double ﬂFGnH;_u %E;.
{ m 3 e ,.,I ‘RLOPOI: . ﬂﬁlﬂiil ﬁfﬂ' g ] b
ﬁmi’uﬂ nﬁethe. put- A0 fingleRylesy
(il 0} ' |

]

)ity aniad £

 B{As thieppermot - term of the firll place,

e

is‘tothe. middle term ; So :is the upper-
7 moft term of ‘the laft 'place to a fourth
Number.: - : |

G 4 IL As




. JL+As the Jower texm of the fielt placg isi to
¢hat fourth . Nnmber 3 - fo--is: the; lowes, . term,
of the laft place to the term required. ;

Soin this Exanple beforeirecited,

4—19—8 uling tacitly thelower term of the

3 firft placeas a common number in

the tir( proportion , {ayntkus,

1. If 4 Students-fpend. 19- pounds ( in three
moneths ) what will ferve 8;Students ( the
fame time ? )

{Orthus, 1f4 Students!fpend 19 pounds;! what
1 il8dpend vvw 153yedO eidylo sludd b

Which Rule of Theee will bédifcovered to be

dire& ( by the third Rule of the ninth Chapter;')

2

thercfore the fourth proportional proceeding |

from the faid thregivennumbers 4;19,and 8 is 38
(by the 10th Ruleof the 3ch Chapter aforegoing.)
Again, to find the texm required, uling«€acitly the
uppermolt term of the third -placecas a common
Number in this laft proportion, fay & followeth.

II. Ifin three moneths 38 poundsare {pent( by |

156108 Students )ihow much willferve them for 9
Yo. eslmdpeths?t owr vd bovioisxsd yem sl
57400 thus, 1f3 givé 38, what willlp yield youit

- wWhich Rule of Three will likewife be dilsovered
toibedire ( by the third Rule:6f thelninth Chap-

tery) therefore the fourth propostionalsprogeeding :

fromthe faid 3 tumbersy; 343813 and 8 yiyon dall
likewife find (* by the roth Ruleof thie&th-Chapter
before-recited ) tobe 114, for 38 being. multiply-
ced by o) the Produchis 34250 whichdiyided by 3
-yaglds you in the : Quotrent: 14 - $octhat 1 con-
‘@ade | If €our >Sepdeents: fpend -pinegeen: pounds
in thzce moneths, 114 pounds will/ferve 8 Stu-
-7 ) ) ; - dgntls

!

=y

o




Chap. X. . of Three. Direct 91

dents 9 moneths 3 as you may fusther obferve by
the Work following : i, o
4 —19—r—=-8,
3 7 : ﬁ'—:_—!‘;’u.q.,_r__
A9 —( 38| 3—38—0—( 1140
8 e - 9 | :

4 152 (38 . | 30343, ( 114
W ]

3 IS |

o 3% | v T Ok 7] 3
32 s | B i,

o 3| 127y

B LAY v

| 9 o

Inlike manner if two fingle Rules of Three be

formed (according to the preceding 7th Rule) out

ofthe five numbers given in the laft mentioned

‘queftion, thefame being ranked accordingto the

latter mannér of ordering the faid numbers. jnithe

fifth Rule, each of the faid two Rules of Three will

be.a Rule direét, .and the fame anf{wer, of the ;que-

| | ftion, to wit;-14 pounds will. be.difcovered, as you

L L

may fee by the fubféquent operation, > 5
ol v ) vedorn N ) R
nug—=19-=b+( 57| 4 nST—8—( 414/
B , n 50 1L 1 r § (15T
i }_; 3) I?I {57'
. i :,.*_.:'. § ]_»s- IIGQLDn

414560114 01
' |  1g 5lu |
I ‘;.'-2.'1.'..'-';}.‘: [ ) ,-;-rs :

-

e
8 S
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G2 The double Rude

~ Book 'T.

' ¥, The double Golden Rulle is either Dur@t
or Inverfe.

IX. The double Golden Rule Dired i is , when
both the fingle Rules do each of them Jook Hfor 2
fourth termin‘a dire@ proportion : As in the'Ex-
The double Gol- ample of the feventh Rule,whereeach
den Rule Diveéd of the twofingle Riflesof Thrﬂ: isa
Rule Dired

For another Exarple take this , if the: ca:rlage
of 8 C. weight 128 miles, coft 48 (hillings, for
how much may Thave 4 C. weight carried 32 miles
after the fame raté ? The terms of this queftion ac-

“cording to the fifth Rule of this Chaptfr , rank
themfelves inthis order ;.

128 : {8 oranthrn 3

8 o 4
Now takihg tacitly'the lﬂwfr term: of the fight
place ‘as a'comthion ‘number, Tform ‘the firft Rule

of Three according to the feventh Rule, fEying. !
I. Tfthe carriage of a ‘certain. weigho(to wlt

8 C.)'128 ‘miles will coft 48 fhillings , what hﬁiﬂ |

the carriage of the'faime weight 32 miles cofi 2
Here itis eaffé to difcérn, that the fewer mtles

—any weighitis cdtried , the lefs money will pay for

the carriage of that wclght > therefore:the fourth
number fought by the faid Rule of Three muft be
lefs than the fecond dumber 48 : And forafmuch as

by the third Rule of the ninth Chapter , when les'
is required, the greater extream ( whether it be the

firft or third number ) mult be the Divifors there-
fore-the firlt number 128 is the Divifor, ‘and con-

foquently the Rule of Thiee above propoundedisa ||

Rﬂli dtr:éh wh:xcfore hnding out th: fuurth num-
8 b:t

(1

her €
b 1
1o,

1I
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beb
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m
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Chap. X. of Fhree Dirett 93
ber by the tenth Rule-of the eighth Chapter to
be 12 {htlhngs , I proceed to the fecond propor-
tion,and fay:

II. Ihhc carriage of 8 C.{, 32 miles )coft 12
Thillings & how much .thuﬁ‘l ve to have 4C,
carried the fame diftance: ' "

And here likewife finding a fourth number to
be looked for in a_dire@ proportion, I difcover
'thatfourth, by the faid tenth Rule ‘of che eighth
Chapter'; tobe &'s. which'is' dhielrerm dumanéed
and ‘che :ﬁﬁv&&b%be queffion” propounded :- ©
'thatat KT conclude, Ift&ﬁ#ﬂhéeﬁfSt; 128
imiles coft 48'% {htcmizg@di‘.}ﬂ 2 miles will
oft 6 r. gecording to-the Taine ﬁﬂh Ec nhi w&lqlc

Work.
1 13——-4.@;——1312
& y—(6

¢ 2

TR i Y L AT
15 2 dinia

m I 1o
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- 8) 48 (6
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.. The double Rule . BookI,

0T PO AreRps e

L (1L P

© “medbytwo [imgle Rules, .
oy vad ot & gmidart Sliwadil a1l bad
e -];_H E . Double Golden: Rule Inverfe,is, when

..-one of the fingle Rules looks fora, fourth term
hé Bewble Gote 10 an inverted proportion ;. Asin the
@en Rule 2 7n-- laft Example propounded;in thefifth
R i < Rlﬂﬂﬂfiht lafk Chﬂptﬂtg h For if you
sank. the terms of that queftion ; according to
thefaid fifth Rule,thas. J ey,

L e £ =16
Y D 24
___And then werk_by two fingle Rules of Three,
formed according to_the feventh; Rule of the laft

Chapter, you (hall find by the third Rule of the |

ninth Chapter, that the fixlt of the faid two Rules
of Three will be inverfe , _and the latter dire&;
for faying firft, if8 horfesbe maintained 12 dayes
( by 9 bufhels of Provénder ) how many dayes will
16 horfes be kept by fo much Provender ? Here the

anfwer 6 dayes will befound out by the Ruleof’ §
Threeinverfe : Secondly , faying, if 9 bufhels of

Provender be catenup(by 16 horfes) in 6 dayes,in
how many dayes will 24 bufhels be {pent ? here the

anfwer 16 dayes. will be t:nupd'ﬁﬁt by the Rule of

Threedire®. 7/ *
But if you order the given terms of the fame
queftion,thus, Lot i,

.-I ATY

—9

The Double Golden Rule Tnverfe , perfor-
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ol | %P@{I S ﬂﬁ-‘mﬂﬂf’@f rfe 25,

9 ——12———2.
U an® ;} % ﬁ,
Mo |~ And then work-by-two {ingle Rules-ef Three-,
| formed :ccg:;ling to_the feventh Rule of the laft
Chapter, you fhall find by the tHird Rule of the
| ninth Chapter, that the firft of the faid two Rules
wieg | ©f Three will 'be Direct, and _the latter Inverfe
hegm § for faying firt, Ifo bufhels of Provender will lafk
ot § 12 dayes ( to maintain 8 E’ﬁ:;.{i;s ) how many dayes
kiin B will24 bufhels ferve the_fame number of horfes ?
ity The anfwer 32 dayes wilTbe found out by the Rule
iy || oF Three direG-—Sccondly, faying, 1£ 8 horfes will
be maintained 32 dayes ( by 24 bulhels of Proven-
der ) hoW'long will 76 horfes bekept by the fame
quantity of Provénder # Here the anfwer 16 dayes
will be found out by the Rule of Three direct.
‘E'MEE, Wherefofe | Whenfoever a queftion belonging
ki ® o the double Rul® of Three is fevered into two
(8 fingle Rules of Thiee ( according to the preceding
)Bits§ Rules)ifone of thém happens to be a Rule inverlc,
dieti & that double Ruléié called the double Rule inverfe.,

e ——————

dayts Now the Refolufion of the Queftion propoun-
swil§ ded being ranked after the firlk manner, isas fol-

LM loweth,

Poko@ * ; _ .
(s ol mOMILE) semick 5y A6 mobsulas A odT | aisgA
el el aasm iis! odg 32s basiney gaisd
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Again , The Refolution of the fame @eﬂn&m
being ranked after the laft manner, is this :




2

|
FoF e,

48
. 24 Y AH
%), 288 (a7
Lt g
18
18

| Soghat at lafi I fay, ¥ o Bufhels of Provender
| “ferve 8 Horfes 12 da;res, 24 Bufhels will laft 16
| Horfes 16 dayes, which is the t:fnlutmn of the

ucltion uudcd
b oy - CHAP.
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The Golden Rilé compoundedof frve
 Numbers.

L T HE Golden Rule compound of five num-
bers is,when the teyms being ranked,as be-

fore, infiead of the doiible terms we ufe their pro-

dudts, and then proceed to find the term required
by one fingle Rule of Three.

II. Here when the ‘Queftion propounded ought
The Golden  to be performed by the double Rule
Rale compound  direét , multiplying the terms of
of five mum-  the firft place , the one by the other,
buspaformed _ae. theie-product for the firft
y one Jogle  ¢em, the middle number for the
Rule diregt_term, themiddle number for the fe-
51 Yeond',and " the product of the two
laft terms for the third tefin; this done, having
found by the Rule of Thyee direé, a fourth pro-
portional unto thofe threg,C that ‘fourth term fo
found is the number you 160k for: {o this que-
ftion being again propounded, if 4 Students fpend

19 1. in 3 moneths,how muéh'will ferve 8 Students

o moneths ?..and the terms”thercof being ranked
as before,viz.thus, e
4 T9—38

iy Theéffddli&’_bf_famuﬁipﬂ"'ﬂ 3 is lzﬂ,-vgﬁef the
“produdt 'of Smultiplyedby'9 is 723 ‘whercfore I
“fay, As 12 to'1p,fo 72 ti}'ihé’;ﬂf’n 'i'e'fluﬁtd;‘ﬁhfdl

1find by the fingle Rule of Fhirée dircd %Ei‘:—'ﬂg; |
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99
| Sothatif4 Sgud&nts fpmd !91 miﬁrfe moneths,

114 1. will be requifite for the mamtmance of 8

~l Studentso mnn;ths fee :hr: anfE“ up:ratiﬂn as
ﬁiﬂﬂ#ﬂ

¥ s !-

19- ,Ei
ﬁ‘;‘ff‘”;_f]: 51

e
T

72
19
648

73

12)1368( 114

16
12

48 i
|. 4‘3

e e, b

 In like manter this bcmith: Queftion 45 I:f.'fure

(In the laft Rule of the tenth Chapter ) if the car-

| “xiage of 8 C. 128 miles , coft'48 5. what will the
k carriage af 4 C. 32 miles ﬂand me io ? ‘the Anfwer
I thmunto will be 6 1, as appears by the Work.

f

: . ]
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100 The Rule of Three compound Book L. |
B S

8 12

r“*—'_':""— b 9
1024 ) 6144 ( 6 Shillings
6144 ¢

———

" Q

III. When the @eﬂiﬁp propounded ought to
be refolved by the double Rule In-
The Golden Rule verfe, having multiplyed the double

componnd af five LEL JCOFLIL T
bt verfor= texrms a crofs, that is, the uppermoft

med by ene fimgle TETD of the firft place by the lower

Rale direA or of the laft,and the uppermoft of the
inwerfe. laft place hy the lower of the firf,
write each produét under the lower
term by which itis produced : and then if the in-
verfe proportion be found in the uppermoft line,
ufing thofe produds as fingle terms, proceed te
find the term required by the fingle Rule of Three
dive& : But in cafe you find the Inverle propor-
tioninthelower line, perfosm the Work by the
fingle Rule of three Inverle. _ 2 o

" "So in the Example above mentigned, if 9 bufhels
“of Provender ferve 8 hoifes 12 dayés, how long
0 7 will24 bufbels Jaft“ x6 horfes? Here
8—12—16 ifyou rankthe terms #his , you fhall

9 24 find the Inverfe proportion in the |
firftline , as is obferved inthe laft

Chapter ¢ And therefore having {ubfcribed the

: products




| leﬁﬁ.XIII.ﬁ}'Rﬂkqf Three compound 10y
| produésaccording;to the diretion given you in
| this Rule, I procced to fatisfie the demand ofthis

queftion by the fingle Rule of Three direc , dsap-
| pears by the Work iollowing,
| 12 16
! 0 24—(16
! : /L
E 144 192
| yr 12
i e
? 334
gt to § _ o
e I ;
double § 144) 2304 ( 16
ermol | : 144
bl o AT 3
lof the§ 2‘?4
i frft § N Ry
i lomer 591 3

the ioe
ol lie
xeed 1
[ Three

o

But the terms of this Queftion being ranked

thus , the Inverfe proportion ish / \

found in the lower line , as you o—r1 2——24
§ may cbferve likewife by the laft * 8 i6 .

jl:ﬁ‘ Chapter:wherchipon in this éafy) o

1 te refolve the Quettion, 1 proceed by the fingle

48 Rule of Three Inverfe | as appears by the Werk
b | hércunto anhexed how(o heéref ok
o oo} nnexed ;' howfoever therefore you wor!

"fh’qQﬁeﬂiﬁn,'}rﬂu fthall find theterm rcquired to
(il 1:#(:"1_55; {0 that ‘at 1aft I'conclud® | a5 before inthe
1 ol TR Chapter 3 TP buifhiels o ‘P vender 16 8
:£|§Prﬁs 12 dayes, 24'bufhels will laft 16 hotfés 16
i il dayes.

prodi 11
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The Rule of Fellowfbip. Bookl .

[~ St Y e
8 16—(16

192 1144
12

384
192

144)2304 (16 Ly
144

864
864

S ——

o

CH AP. XIIL

The Rule of Fellowjbip.

L HE Rules of plural propostion. are thofe,
by which we refolve Queftions, that are
difcoverable by more golden Rules

“Rules of pleral than one, and. yet cannot be pers
frappItion. formed by the double golden Rule
| mentioned before in the three laft
Chapters.  Of thefe Rules there are divers kinds
and varicties, accordingta the nature of the que=
fiion propounded; for hexe the terms given are
fometimes four, fometimes five,fometimes more,and
the terms required fometimes more than one, 6‘;

e

(h

|
|

.....



| Chap.XIIL . 7heRuleof Fellowfbip. 103
-" II, “Twolparticular Rules of plural ‘proportion
arethefe,’ the Ruleof Fellow(bip, and the Rale
of Alligation. , | !
I, TheRule of Fellowfhipis that , by which
inaccompts amongft divers men ( theix LRy
feveral ftocks together with the whole F:;.'a:n}:;.f
gain or lofs being propounded ) the
gain or'lofs of each particular man may be difio-
vered 7 As in this Example, 4 and B were (harers
in a. parcel'of Merchandize, in the purchafe of
which' 4 Jaid out 7 /. andBi11 L. and they having
fold this modity,find that. their clear' gains
amounts to 545 Now here the Queftion to be
- refolved by'this Ruleis, whatpart of that 54 +.
accrews to A, and what to B, according to the
rate of the f{everal famsor ftocks which they ad-
ventured ? ‘Again, A, B, and C ; fraight a Ship
ftom the Canaries for England , with 108 Tuns of
Wine, of which 4 had 48, B 36, and C 24, the
Mariners mecting with a ftorm at Sea , were con-
firained for thefafety of their lives, to caft45 Tun
thereof Gver-board; here the Queftion to be re-
folved is, How many of the 45 Tun each particu-
| far Metchant hath o, according to the rate of his
Adventure? -
- V. TheRule of Fellowihip is either fingle or
| double. 2
| V. Thefingle Rule is, when the ftocks propoun-
ded do continne in the Adventure ( or common
| Bank ) equal times, to wit, onec flock as long
o8 _time as arothcr.
§ VL Inthefingle Rule of Fellow-
8 {hip,take the total of all the ftocks for
8 the fisft texm, the whole gain or lo,

Hz fos

How to work
the fingle Rule




104 The Rule of »Fellow/bip ' ' Book 1

for the fccond |- and the spasticular fiocks; fer the

third termss  thisdone , | sepeatingithe Rule'of -
Three fo often , 2s there are particular fiocks in

the Quicftion , the fouith texms produced upon

thofc (everal operationsy -arei the refpedtive «gains

or loffes of thofe particulax frocks propounded ;. So!
in the firft Example above-mentioned 7 land 11/,

are the, fibeks ;propounded - whofe total iis 18 L.
which Itakerfor the firfeterms Again; 5¢ . the
commeri gain,® is the fecond term, and. 7 4. the.
fir(t particular frock ; isithe third ternafiche fuile
proportion’; whercopon Eday,as 1800 544 | ot
7.1 to anothey number ;- which by the direé:Rule
of Three khind tobg 211w piz:/the part of the gain
dutito 4; that expended the7/1 fiocke. < Then for
the fccond proportiony Tfayy1as 18 Lkto 544, o
11 L. to another nuiber; which klikewife find -hy
the Rule of Threedife@' to be33 4« zizu the part
of the gain duc 10 B; for his.rr /A frocks: 1o

2 s 01 ,2ovk gisis Vo e ,
11%'.lg 34 [ 111 3300

Againgin theotoer pr fﬂf@ﬂi Examiple 5 the par-
e;cular Jofs that happens te 4, is20 Tun, 0 Bis, =
and to C 1oFun. s g |

48%) 24200 o' 48—1r20
364108 45 36——15
24 ) 24 10 4

VI, Thedotile Rule of Féllowthip |
2¢,Donble. . i, when the flocks propounded are
double numbirs, viz. when cach ‘ftock

hath




Chap. XHII. ‘ﬂ?e Rule of Fellowfhip « vog
bath telation to a particular time: Eximple, 1,
By and €, hold a pafture in‘common'; for which
they pay 45 . per anrum. ' In this Pallure 4 had
24 Oxen went 32 dayes, Bhad 12 there 48 dayes,
and € fed .¥6 Oxcen there24 dayés 3 mow the Que-
ftion to be refolved by this Rule is, what patt each
of thefe Tenants ought to pay of the 45 2. rent ?
and here youmay obferve, that the ftocks propoun-
ded are dowble numbers, viz. eachftock of Oxen
hath reference to a particular time 5 for the refpe-
&ive ftock of 4 is 24 Oxen, and its particular timey
is 32 dayes ; again, the'ftock of B is 12Qxen, and
the refpeciive time is 48 dayes; and lafily, the fock
of Cis 16 Oxen, and its peculiar time is 24 dayes,
which as you fee are doxble numbers.

VIIL Tn'the double Rule ‘of Fellowthip, ' miul-
tiply each particular ftock by its re-
{pedtive time, and take thé total of :i:w ;‘; il &
their Produs for the firft term, the Rule.
whole gain or lofs for the fecond, and
- the faid particular Produ@s of the double num-
bersfor the third term: This done, repeating,as
before , the Rule of Three, fo often as there are
Produdts of the double numberss the fourth terms
produced upon thofe feveral operations, are the
numbers you look for: So in the Example of the
lalt Rule , the Produ& of 24 and 32 is 768, the
Produ®of 12 and 48 is §76 , and the Produ&t of
16 and 24 is 384, thefum of thefe Produés is
1728, which is the firlt term in the Queltion, then
45 I, therent, is the fecond term, and 768 the
firft Produét, is the third term of the firft pro-
portion. Wherefore I fay, as 1728 to 45/ fo
768 to another number, which I find by the di-

/ H 3 rect




s66 - The Rule of Fellow/bip. | Book 'I.

re& Rule of Three to be 201, viz. the part of the
rent that 4 ought to pay : Then for the fecond
proportion Ifay , as 1728 t0 45 I.fo §76to1s L.
which is the part that B ought to pay: And laftly,
as 1728 to 45 L fo 384 to 10 /. viz, the part that C
inu (i pay. ' |

7582 g 768—20
576 1728 45 §76—=15
384 : 384—10

A fecond Example of theeighth Rule. Three

Merchants, - 4, B, and C enter Partnex(hip, and a-
gree to continneina joynt Adventure 16 moneths;
‘A puts into the common ftock at the beginning of
the faid term 100 pounds, at § moneths end he
takes out 4c pounds, and 4 moneths after fuch fa-
king out he puts in 140 pounds. B puts in at firlt
2006 pounds, at 6 moncths end he putsin 50 pounds
more, and 4 moneths after the putting in of the
50 pounds, he takes out 10@ pounds. C puts in at
fitlt 150 pounds, at four moneths end he takes out
' 50 pounds , and 8 monethsaftex fuch taking out
puts in 100 pounds. - Now at the end of the faid
16 moneths they had gained 357 pounds, the Que- =
ftion is how much of thefaid gain belongs to each
Merchant for histhare.
- InQueftions of this nature,two things are prin-
cipally to be obferved. T The whole time of part-
ner(hip. 2.Theé refpe@ive time belonging to each
mans particular ftock 3 fo here, it is evident that
the whole time is 16 moneths, and the particular
ftocks and times belonging to cach Mgrchant will
he as followeth, viz, R e R (o
g 7 - A had
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Chap. XIII 1he Rule of Fellow/bip -xo7
A had 1001 inthe common ftock for Ss
8co

moneths , therefore 100 multiplied by 8
produceth- - hy
Alfo 60 I. for 4 moneths, therefore 6o

multiplied by 4 produceth
Alfozoc ). for 4 moncths, thcrcforc;
00

200 multiplied by 4 produceth -- Tl
The total of the produéts of money and D 1840
time for 4, is
B had 200/, in the,common ftock for 6 /

moneths , therefore 200 multiplied by 6 212¢0

produceth -
Alfo 250 . for 4 moneths,theretore 2 5o§ chsa

multiplied by 4 produceth--
Alfo 150 for6 moneths, thercfore &
g

150 multiplied by 6 produceth-
The total of the produéts of money and %3 100

time for B, is

240

C had 150/. in the common ftock for 4
moneths , therefore 150 multiplied by 4> 600

Alfo 100 /. for 8 moncths, thtttfntcg
: 8oo

100 multiplied by 8 produceth )
Alfo 200 L for 4 moneths, thercfore )

8co
200 multiplied by 4 produceth .
The total of the produéts ct"n‘nf-,: and E:-;
time for C, is i

Then adding the faid three totals together , t
wit,1840,3100 & 2200,the fumis7 140,wherefore
proceeding as in the laft Example, 1 fay by the
Rule of three direct,as 7140 is tothe total gain 357

H 4 pounds ;

200

", e ‘
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ounds ;" fois 1840 te 92 pounds the gain of 4:
again, As7F40 is0357 5 fois3To00to 155 the
gainof B3 Laltly, as7140isto35735 fo.ist2200
.to 110 the gain of Cz —— ko
I ¥, The Rule of fellow(hipisproved

The praofs by’ Addition of the texms I-qulil.'td_,:
whofe {om ought” to be equal to the

fecond term in the Queftion, otherwife the whole

Work is erroncous s (o in the firft Example of the

{ixth Rule afore-going,21 5.and 33 s. being added
together are equal to0 54 5. the fecond term in that
Quefiion : likewife in  the lat Example of the
fameRule’ , asalfo inthe firft Example of thelaft
Rule,the fum of 20,15, and 10,the terms required,;
are equal to 45, the fecond term propounded.

e e ———

CH A B X1IV4
The Rule of Alligatiorn

I H E Rule of Alligation is that, by which
we refolve Queltions, that concern the
mixing of divers {imples together,
II. Alligation is either Medial or Alternate.

IIL. Alligation Medial is, when having the fe= |

. veral quantitics and rates of divers
Alligation

Medral ]
meaR rate of a mixture compounded

of thofe fimples. Soxo bufhels of wheat at 4 s.
or ( which isall one) 484, the builhel 5 4o buthels
of ryeat3 £ or36 4. the bufhels and 50 buthels
of barley at 2 . or 24 4. the buthel 5 being mixed

with = |

fimples propounded, we difcover.the |

i il
g b

Fl-m

fim!
thef
dose,
fowid
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Chap. XIV. . Tbe Rule of 229
with 20 bufhcls of Oatsat 12 d.the bufhel, the Rale

of 'Al?igat'fq’g miedial ﬁthﬂtHi__pri the mean price of ™
:hatmiﬂti‘pg._'” | S v i o
Iv. In Alligation medial, fislt = 7he optrations
fum the given quantities, then find "‘F'ﬁ"oﬁ&rﬁnw \
the total value of all the fimples:this % ¢ Jome
done, the proportion will be'as fol-
foweth. ARSI ey
As'the fum,of the quantities is to the total value
- of the imples: % SRR
So is any part of the mixture, propounded to
.. the required mean rate or price of. that
13 o KA

i Repeating again the premifed Exa.mpl'c' of the

third Rule , I demand how much one bufhel of-that
miftling is worth'? Now the fum of 10, 40, 50} 20
(the given quantities ) is 120 bufhiels,and the vj1uc
of the 10 bufhels of wheat at 48 4. the bufhel , a-
mounts to 480 4. for 48 being multiplied by 10,
the produck is 480 ¢ again, the value of the 4o bu-

| fhels of rye at 36 d. the bufhel, is 1440 d.. The|va«

which
othe B

lue of the 50 bufhels of barley at 24 4. the bufhel,
is 12004, And the value of 20 bufhels of Qats at
12d.the bufhel is 2404.All thefe values being added

| together, their total is33604. Ifay then by the

3
he -
direrd

erthe
Il.'-'.'.irfii {
ity i
b §
buhel §
n'ii;iilil 1
witl

{

Rule of Three Dired, if 120 bufhels give 3360 4.
what will 1 bufhel yield? The Rule prefently an-
{wers me. 28 4. whereupon 1 conclude,, that a
bufhel of that miitling may be afforded tfor 28 4.

| thatis, 245.44d. which is the refolution, of the

Qucftion propounded,

120 3360——1 28i
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In like manner if it be demanded what 8 Bufhels |
or a Quarter of that Mifiling is worth?The Anfwer |
will be 224 4. which being divided by 12, and by |
~ that means reduced into fpillings; is 18 5, 8 4, |

120 3360 8 224

V. In Alligation Medial , the trial ofthe Work
" is by comparing the total ‘value of the
Th proofs  feveral fimples with the value of the
P whole mixture : For when thofe fums
accord » the operation is perfe@s 0 in the firlk
Example of the laft Rule. :

'{ 10 Bufhels of Wheatat 4. the 4 ¢ 4,
- Bulhel is- R
40 Bulhels of Rye at 3 s the
¢ Bufhel is 6—0—0
‘1 5o Buthels of Barley at2 s. the
Bu(hel is- bl i
And 20 Bufhels of Oats at 12 4. b
. the Bufhelis— —[—0—0

.
3
N
ﬁ

All which amount to-—— 14—0—0
which is likewife the value of 120
Bufhels at 284. or2 5. 4 4. the Bufhel, for that §
alfo amountsto 142 = : '

VL. Alligation Alternate is , when having the fe-

- veral rates of divers Simples given, we
j::ﬁ’::" difcover fuch quantitics of them, as are

"% feceflary to make a mixture, which
may bear a.certain rate propounded.

Example : A man b.ingdetermined to mix 10

Puthels of Wheat at 4 s. or 48 4. the Bufhel, T{ith
4 . ¢
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Chap. XIV. Af!::gﬂffoﬂ 11y

Ryeof3 s or 36 d. the Buthel; with Barley- of

2 5. or 24 d. the Bufhel, and wuh Qats of ‘15 or

12 d. thc Bafhel, the Rule of Aliigation Alternate

will difcover unto you how much Rye, how much
Barley, and how much Oats heonght to add un-
to the 10 Bufhels of Wheat; in fuch fort that the
mixture of them altogether may  bear a certain
rate opprice propounded.

VIL"In'Queftions of Alligation Alternate , you
muft rank the terms in fuch fort, that 5
the given rate of the mixture may re- :ﬁ‘j”&ﬁ‘“’r
prefent theroot, and the feveralrates 7., % ofithe
of the Simples may ftand as branches

| iffuing fromthat root: So the Example of the laft

| Rule being propounded , I demand how much

Rye, Barley, and Oats, ought to be added to the
10 Bufhels of Wheat, that the:mixture of all to-
gether may bear the rate or price of 28 4. ox 2 s,

| :4d. the Bufhel: And therefore drawinga line of

b that

;Ih:l':-

en, W

151:

wr g
;Z]td

ik 1€
| wit

b

| connexion , I place 28 4. the given rate of the

mixture, upon the left hand- thereof by it felf re=
prefenting the Root, and likewife write

the other rates prnpuundtd viz. 48 d. 48
364d. 244d.and 12 d. one above ano- g ) 36
ther upon the right hand of that line 24
of Connexion, which rates are con- 12

.ceived to iffue imm 28 d. as branches

from the Rooz, the fabrick hereof appears plainly

_inthe Mirgenr

VIII, Having ranked the terms in their due
order, link the branches together by
certain Arks, infuch for¢, thatone
thatis greater than the Root or rate

How to couple
. the Term:.

44| of the mixture, may always be coupled with ano-

ther




112 o Alligation BookT» §0
thes that is lefs than the fame } Soin the premilkd l‘«-:
Example, 48 may be linked withix2, and36, with sl
24,0t otherwife 48 may be.coupléd: with 24} and
26 with 12, and then the Work will fiand
{ ™
| 48 R B
Thus, 28 )30 Or thus,
1-2 the ot

IX.. Having alligated the branches, and found §
the'differencs  betwixe them and'the § ™)
Howtoorder Root, write the differences of each

:,i: U™ bratich jatt againt his relpe@ive yoke- M
' f we
fellow.So thebranches of the example e

afore-going being linked after the hrft manmer, § ™
. and the difference bétween 28 and 48 ( by the | 1';'?"

third ‘or fourth Rule of the fourth Chapter .of § *'*
this Book ) being 20, Iplace 20 jult - againft 12, ]ﬂ“
the refpettive yoke-fellow of 48. ' Again ;16 be- | bﬁ:ﬂ
ing the difference betwixt 28 and 12, T write i¢ .{.-’:

o

jult againft 48. In like manner 8 being the diffe- |
rence between28 and 36,1 §

48 16 placeit right againft 24. 5
28 )36 3 4 And lattly, 4 the difference §'H
24 betwixt 28 and 24, I write § !
12 20 Juftagainft 36 :In the end f
the whole Fabrick of the { ¥
Work ( as the branchesare || ™
thus linked )will ftand asin § ™

the Example. :}m’;

But
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" But the branches being' linked 'afrer the othér
minner,the Work will be thas difpofed o 7 1

_ ¥ ok, : a1, o

For in this cafe 48 hath 24 for: his yoke-fellow;
and the refpective Comerado of 36is 12 5 and here
the interchangeable placing of-the differences ( as
In the premifed Examples ) is.that which is more
particularly termed Alternation. . .

X. When one branch is linked to divers other
branches, andnotto one alone, the differences
ought tobe as often tranfcribed, as itis fo divesfly
linked, - Soin the premifed Example,you may ( if
you pleafe ) conceive 12 tO be coupled both with
48 and 36 ;. likewife, 24 may, be conccived to be
linked 'with the fame 48 and 365 whercefore the
difference betwixt 28 and 12 being 16, 1 write it
both juft againit 48 and 36: l.t}‘Il_i-’.c manner the
difference between. 28 and 24 being 4, T write ic
| likewife over againft the fame numbers 48 and 36,

a3 W Again, 20 being the difference betwixt 28 and 48,

M and 125 and 8 being the
8 difference between 28und

M over, againft the f{eme

(48 s

8 1 placeit juft againft 24
gaﬁ - I-&..:I.

]

“ W 36, I write it fikewife 23>24 20.8

12 wa 20,8

numbers 24 and 12: All  {
this performedlehc whole frame of the Workwill
dtand as in’ the Margent. ¢ o Logkd

2, Take this for‘another Exair'ple: - Itisrequi-

red
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red to mix 10 bufhels of Wheat at 48 d. the bufhel
with Rye of 36 d. the buthel, with Barley of 24.d. .
the bufhel, and with Oats of 12 d, the bufhel, and
the Queftion now is, How much Rye, Barley, § ™'
and Oats ought_to be ddded to the 1o bulhels of §° il
Wheat, that the entire mixturé may beé afforded at

16 d. the bufhel # Here the |branches of this Que-

ftion ( according to the eighth Rule of this €hap-

ter. ) 'ought to be linked thus, ' '

48

16) 36
\qu_ '4.'
12 ity

"'And as for the Alternation of the differences , it B b
is evident ( by the prefent Rule!) that ‘the differ- § %
ence between 16 and 12 being 4, ought to be thrice §
tranfcribed, viz. firft juft againft 48, then again(t | i
36, and laft ofall againft 24. Again, 32 the dif- § i
ference betwixt 16 and 48, as alfo zo the differ- | (s
ence between 16 and 365 andlaftly, 8 the differ-
ence betwixt 16 and 24, ought all to be placed juft it
againft 12,

48=~ 4
“N24 ¥ o s
i C12. 32.20.8¢

3. I determining to mix 2o bufhels of Wheatat || (s
48 d. the bufhel, with Rye of 36 4. the  bulbel, JI (s
with Barley of 24 4, the bufhel; .and with ©ats i iy

; of |
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of 12 d. the Bufhel, defire to know how much of
44} each T onght to take, that I might afford the whole
|, wd}}. mixture at 404, the bufhel : Here the whole Work
iy, |l being ordered according to the Rules aforegoing,
kesoff 1t will (tand as followesb,

Hed 3t "y TS WA
5 1:;. o 16, 28.
" 8
' 8.
3.

4. A manintending to mix 10 bufhels of Wheat

at 48 d. the buthel, with Rye of 364, the bufhel,

| with Barley of 24 4. the buthel,with Peafe of 16 4.
w,if the bufhel,and with Oats of 12 4. the bu(hel , de-
Jit B fires to know how much Rye, Barley, Peafe, and
dick ©Qats he ought toadd to the 10, bufhels of Whear,
it that the whole mafs of Corn fo mixed might be
w4ffl afforded at 20 d. the bulhel, . This Queftion being
ifiefl thus propounded, the terms thereof ( by the Rules
4l aforegoing ) may be Alligated, and the diffexences

il of the texms Alternated, as followesh,
| 5 4
I 30 4 0
i 204 24 4. 8.
I 16 28. 16. 4.
12 4

| 5. Laftly, A Goldfmith hath fome Gold of 24
aalll Careds, other of 21 Caredls, and other fomeof 19
Wil Caredls fins, which he would fo mix with Allsy,
pousfl  that 192 Ounces of the entire mixture might bear

i - 17

£ s
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17 Cayetis fines now the .Q-itfﬂ'fﬂﬂ Is,bqwrmpch of
eachfort, as allo how much Alloy he muft take o

}’f:’:* :ﬂf;f;ﬁ can well underfiand this , ' ueftion,it ..
iy i ~ will be neceffary to explain what a
Carelifine, and what Alloyis: the
Mint-Mafters and Goldfmiths to diftinguith the
different finenefs of Gold , elteem dn {ft_ns.i%é _ounce
to contain 24 Careéis , and one'ouncedf Gold
that being tryed in the fire dofeth \nothing of the
weight , is faid to be 24 Careds fine dgain , the
ounce that being tryed lofeth one four and twen-
tieth partofithe weight', 'is faid tobe 23 "Caredis
fine? Tlikc' mannér that which loféth’two four
and twenitieth parts of 'the ounce ;- is'eftcemed to ’
be ‘22 Ciredis fine., and fo - conféqtiehtly of ‘the’
refts At ds for Aloyie s flver, copplt; or fome'
other Wilet’ metal,’ with which the Goldfmithsufe’
to'mix their Gold , to'thetintent theyindy mode-
rate . or abate ‘thé finenefs- thercof.” Here jou
rhay'al(@ blerve, that as the finenefs 6fGald is mea-
fared by Carelis(ois the fineneft of Silver eftimated
by ounces + In fuchfort,thidra powud of Siver which
being tryeda certain time in the fire, lofeth no-
thing of the weight , isfaid' to be 12 vankes fine.
But a pound, that being, tryed lofeth fomewhat of
the weight, is faid to be the remainder of the weight
fine. Examples apoundofSilver, that 10feth inthe
fire one ounce 8 p.. is eftimated to be Tovimces 12 p.
fines, and that which lofeth 2 ounces 8 p. 10 grains,
is Taid to be o omntcer X1 p. 14 grains fine,8&c. Now
to rank the ‘terms of the laft mentioned Qreftion,
as allo the differences of the terms in theix due or-
der, becaufe the three given branches (2ix: 24
¥ ' (Carecis,

£

(ki

' il i
accomplifh his defire? Before you. .| ¥
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Careils, 21 Caredls, and 1o Caredis Yare all greater
than 17 Caredis the root or rate of the mixture, I
add o as another branch, which T conceive to be
~ lefsthan the roe#, and then proceed as in the for-

mer operations'; the whole frame of the Work is
exprefled here, as followeth :

24 17
17 w=”

17 17

19

2 7s 4. 2.

| . XI. When inone and the fame line there are
| found more differences than one, add
| them together,and write the fum jult Zow fo 2dd
| againft the fame differences before a  thediferences
firaight line drawn . rowards the
right hand of the Work.

So the firlt Example of the laft Rule being pro-
pounded ; the fumof 16 and 4 ( the differences

. 8l Placed julk againfk the firft branch ) being 20 , I

| -write it over againft the fame differences, beforc
| thenew line drawn upon the right hand of the

M| ‘Work, and fo confequently the reft in their due

order, as appears by the Example hereuntoannex-

48 16. 4.
36 \ 16. 4.
a 20. 8.

24 20, 8.
2
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In like manner the laft Example of the laft Rule * |
being offered, the whole Fabrick of the Work will
{tand, as followeth : :

24 17 17

#

21 i by 17
19 17 17
o 7:42:|13,

17

XII. Alligation Alternate is, ecither Partial
or Total.

XIII, Alternation Partialis , when having

.the feveral ratesof divers Simples,and
Alternation  thequantity of one of them given, we
Partial, difcover the feveral quantities of the

reft,in fuch fort that a mixtue of thofe
Simples being made according to the quantity gi-
ven, and the quantities fo found , that mixture
may bear a certain rate propounded : Ofthis kind §
is the Exampleofthe fixth Rule , asalfoall the
Examples of the tenth Rule, except the laft.

 The propartions X1V, Tn Queftions of Alternation

ufed in this Partial, the proportion is as follow-
Rule, Eth-

As the difference annexed to the firlt branch is
to the feveral differences of the reft :

* So is the quantity propounded to the feveral §
quantitics required.

So the Example of the fixth and feventh Rules i |-
of this Chapter being again repeated , and the
terms thereof, as alfothe differences of the terms
being ordered after the firft mannex ( (hewed you

“inthe ninth Rule aloregoing ) it is evident tl;_at |
or
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ol for every 16 Bufh- git!
els of Wheat that (48 16
I take in the mix- 7he frfp 4

ture, I ought to &/« 28 3 g &
take 4 Bufhels of &

Rye, 8 Bufhels of 32,774  J§20
Barley, and 20 buthels of Qats 5 and therefore I

L. As 16 the difference annexed to the firft
branch (" being the rate of the Wheat ) is to

4 the difference annexed to the next , being
. the rate of the Rye; fois 1o the given quan-
!m"“% . tity of the Wheat to another number, which
saud being found by the Rule of Three direii, to
i, e 'be two bufhels and an half ( or two pecks )is

Partid

o th the quantity of Rye neceffary in the mixture,
{[‘]"“F ' IX: As 16to0 8, fo is 10 to another number,
y g which being likewife found by the Rule of
e Three to be five bufhels, is the quantity of
i krd Barley neceffary in the mixture,

al IIL. As 161020, fois 10 to another number,
fr which being in like fore found by the Rule
iton of Three to be 12 bufhels , and half of a
blow-8 buthel, is the quantity of Oats ‘requifite in

£ the mixture.
ranch & | So that at laft I conclude, a heap of Corn being

| compofed of 10 bufhels of Wheat , 2 bufhels and
k¥l ahalf of Rye, § bufhels of Barley, and 12 bufhels
| and an halfof Oats ( when thofe feveral Grains
18068 bear the prices aforefaid ) may be afforded at 2 s,
ud 8 4 d. the bufhel.
ttm®  The fame Example being ordered after
"fi. the fecond manner ( expreffed likewife in 2 €/e.
ot 81 the 9¢h Rule of this prefent Chapeer )1 fay

| 2

ﬁi I . 3.A8
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120 The Rule of Book I

I. As4 the difference annexed to'therateof the
wheat, is to 16 the difference annexed to the
rate of the Rye; fo'is 10 the given quantity
of the wheat, to 40 bufhels the reguiréd quan=
tity of the Rye.

11. As 4 to20, fois 10 to 50 bufhels , the re-
quifite quantity of the barley.

1Il. As4to 8, fois10to 20 bulhels, the quan-
tity of the oats neceffary in the mixture,

{ 48 4
36

28 16

& 20

12 8

F
So that I conclude agai# , a mafs of Corn being J"*I

| ot
1040
ol B

compounded of 1o bufhels of wheat, 40 buthels of | ki
rye, 50 bufhelsof barley, and 20 bufhels of oats, |i my
( when thofe Grains bear the prices propounded in || g
this Example )may beafforded at 2 5.4 dithe buth- || an

¢l as before.

3. That Example being difpofed after §i ai

3. Cafe.. ithe third manner (exprefied in'the tenth || v
and cleventh Rules of this Chapter)1 fay || |

L. As 20 the f#m of the diffexencesannexed to the || |
rate of the wheat , is to 20 the: fowm of thedifs || ||

ferences annexed to the rate of therye; fo is
10 the given quantity of the wheat , to 10

buthels the reguired quantity of therye.

1. As20to28, fois 10 to 14 -bufhels the re=

quifite quantity of the barley.

1. As20t028, fois 10 to 14 bufhels, lhei

quantity of oats demanded in the mixture.

28
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i ]

[6.420

28 36 [5.42@
24 20.828

12 28

20.8

Whereupon this third time likewife I conclude ,
that ( thofe Grains fill retaining the given rates )
10 bufhels of Wheat, 10 bulhels of Rye, 14 bufhels
of Barley, and 14 bufhels of Oats being all mixed
together, will conftitute a mafs of Corn, that may

| beafforded at28 d. or 2 5. 4 d.the bufhel.

By this Example thus diverfified it plainly ap-
pears, that the quantities required may be altered
asoftenas the Queftion given will admit divers

ull Alligations, and yet the mixture produced will fill

hold the rate propounded ; but whenthe @aeftion
propounded will admit but one only way. of 4li-

| gation, the quantitics required to make the mixture,

cannot be varied 5 fo the fecond Example of the
tenth Rule of this Chapter , being again produced,

and ordered according to the direction of the cle-

venth Ruleaforegoing, I fay, -
1. As 410 4, fo 10 to 10 bulhels of Rye.
II. As4 to 4, fo 10 to 10 bufhels of Barley.
111, As 4 to 60, fo 10 to 150 bufhels of Oats.
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So that for this Queftion I conclude, to 10 bu-

fhels of wheat you ought to add 10 bufhels of Rye,

10 buthels of barley, and 150 of ocats, to the end
that a mixtare of Corn might be made,which may
be {old at 16 4. thebulhel: And here the quanti-
ties found ( viz. 10, 10,and 150 ) cannot be al-

tered , becaufe the terms of this Queftion will not

admit any other varicty of Alligation.
XV. In Alternation Partial,the proof is likewile
by comparing the total value of the
The proof-  feveral imples, with the value of the

whole mixtare : So in the fecond®

example of the laft Rule, the total value of the
10 bufhels of wheat , 40 bufhels of rye, 5o bplhels
of barley, and 20 bufhels of cats amounts to 14 /.
which is alfo the value of the whole mixture at
2 5. 4 d. the bulhel, as appears by the example of
the fifth Rule of this prefent Chapter.

XVI, Alternation total is, when having the to-

tal quantity of all the fimples , toge- «

Alternation  ther with their feveral rates, we
torals produce their feveral quantities , in
fuch fort, that a mixture of them be-

ing made according to the quantities fo found,

that mixture may bear a certainrate propounded :
Of this fort is the laft exampleof the tenth Rule

aforegoing 3 as alfo this ;. a Goldfmith having di-

vers forts of Gold , iz, fome of 24 Careéls, other
of 22 Care&s, fome of 18 Care&s, and other fome
of 16 Caye@s fine, is defirous to melt of all thefe
forts fo much together, as may make a mafs con-

taining 60 oungts of 23 Care@s fine: Now this

Rule of 4l1ernation total [heweth you how muchyon

3 niay

aye to take of cach fort, to the end the whole mafs.

8y
fu
&
fin
owe

A

|
|

!
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may contain juft 66 ounces of 21 Careéts , the
finenefs propounded.
XVIL - In Queftions of Alterna-

tion total the proportion is , as fol=  zhe preportions.

loweth.

As the fum of all the differences is to the total
- quantity of all the fimples: Sois the corre-
f(pnndmt difference of each rate to the re-

pective quantity of the fame rate,

So the laft example of the laft Rule being pro-

pounded, I /ay,

I As 12 the fum of the differences is to 6o oun-
ces the total quantity ofall the fimples : fois
§ the correfpondent difference of 24 Carcés
the firft rate, to 25 ounces, viz. the required
quantity of the Gold of the fame rate, which
may be taken to make the mixture propoun-
dCd- i :

Il As 12to0 60, fois 3 the correfpondent dif-
ference of 22 Careés the fecond rate, to 15
ounces, ziz. the quantity of the Gold of 22
Caredis,that ought to be uled in the mixture.

Il Asi2t060; fois 1 to 5 ounces of the
Gold of 18 Careds fine, |

IV. As12 to 60, fois 3 to 15 ounces of the
Gold of 16 Caredls fine, which are requifite
to be taken for the mixture propounded,
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Whereupon I conclude, that 2§ ounces of 24 Ca- i
relts fine, 15 ouncesof22 Care@s, 5ounces of 18 miff
Care@®s,and 15 ounces of 16 Careds fine, beingall J§

melted together will produce amafs of Gold con- Y
taining 60 ounces of 21 Care&s fine, whichisthe § &/
refolution of the Queftion propounded. : gu:l‘:

Again, the Lift Example of the tenth Rule being  §f #*
here repeated, and ordered according to the di- § ¥/

rection of the eleventh Rule, I fay, _ ad
1. As64 10192, fois17 to 51 ounces of 24 Ca- § ¥
rects fine. ' 58
11. Asé4 to192,f0isI7 to 51 ounces of 21
Carcls fine.

Carc&s fine.

IIL As64 to 192, {0 is 17 to 51.ounces of 19 {
1V, Asé4to192,M0is 13 to 39 ounces of Alloy, i

, !
oy 17 (7 -|
21 17 17 fur
Y 10 17 17 i
0 7:4: 2113 "
64 , 4 ]

And therefore for conclufion 1 fay, that §1 ounces j]l
of Gold, 24 Carectsfine, 51 ounces of 2 1+«Cares.
fine, 51 ounces of 19 Careéls fine, and 39 ounces
of Alloybeing all mixed together, will produce a e
mafs containing 192 ounces of Gold, 17 Care@s ||
fine,which is the fatisfaliion of the gueftion premifed mu

And hercobferve (" as before in the Expofition of

the fourteenth Rule of this Chapter ) that the o- e
- 5 W - - N l
perations of the firlt of thele Examples may be va- iy

ried according to the divertity of the Alligations || ¢
: which
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| -which it will admit, whereas the laft Example is
| not fubjeét toany variety, the Alligations thereof
| remaining always the{ame,

- XVIL Here the operation is perfe&, whe:
the fum of the quantities found agrees
with the total quantity propounded
Soin the firfy Example of the laft Rule,
25,15, §,and 15 ( the quantities found Jbeing all
added together amount to 60, which is the total
quantity propounded. .

The Proof ,

CHAP. XV.
The Rule of Falfe.

I TH E Ruleof Falfe isalways performed by
E: falfe and fuppofititial numbers taken at plea-
fure after the Propofition is made, and the que-
ftion propounded; for things are faid to be found
out by the Rule of Falfé, when by falfe terms JStp-
pofed, we difeover the true terms required,

Il. The Rule of Falfé is either of fingle or
double pofition.

IIL. TheRuleoffingle pofition is,
when at once,viz.by one falfe pofition, 7z, x,i,
wehave means to difcover the true re-
folution of the Queftion propounded.

For Example : 4, B, and C, determining to buy
‘together a-certain‘quantity of Timber, that thould
coft‘thern 36 . agree amongft themfclves that B
fhall pay of that‘fuma third part more than 4, and
that C {hall pay a fomrth more than B, Now the
Queltion is, What particular fum each of thefe

partics

of
Single Pofition




E 26 The Rule of Book L
parties ought to pay of the 36 /. To refolve this |
Queftions firft, put the cafe that 4 ought to pay |
6 I. of the36 L.and then B muft pay 8/ bec:aul% '
he pays one third part more then 4. And lafily,
C ought to pay 10 L. becaufe he is to lay out one
fourth part more then B.  This done, although by
addition ofthefe three fums, viz. 6, 8, and 10, 1
find that I have made a wrong P ofition ( their total .
amounting onely to 24 L which ought to have
been 36 L. ) neverthelefs by thofe fuppofitial Num-
bers, I have means to difcover the true fums which
the feveral parties ought to.pay: for I fay by the
Rule of Three Dired. |

I. As241t036,[0is6 tog /. the part that 4

mult pay.

IL: As24t036,f0ois 8tor2 I, the part that B

ought to pay.

III. Asz4to 36,fois 1o to 15/ the partof the

36 L. that C muft pay. :
Iv. Here for trial of this Rule the
The Proof.  ¢ota of the fums found ought to accord
with thefum given: So inthe Example of thelafk
Rule, 9, 12, and 15 being all added together a-
mount to 36, the fum propounded.

V. The Rule of double Pofition is , when two
The Rule of falle Pofitions are fuppofed for the
double pofi, relolution of the queftion propoun-
tion. ded. As in this, A Workman having §
thre(ht out 40 quarters of Grain ( part thereof
being Wheat, and the reft Barley ) received for
his labour 28 5. being paid after the rate of 12 4.
for every quarter of Wheat, dnd 6 d. for each
quarter of Barley: Now here the queftien is,
how many of thofe 4o quarters were Wheat, ﬁnd

ow
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how many Barley ? Here therefore 1 firft fuppofe
at random, that there was 26 quarters of Wheat,
and 14 of Barley, and then to difcover whether I
have guefled right or wrong, 1find how much mo-

| ney is due unto the Workman at the rate of 12 4,

the Quarter of Wheat, and 6 4. the Quarter of
Barley, which I find tobe 33 #. ( viz. 26 & for the
26 Quarters of Wheat, and 7 5. for the 14 Quar-

 ters of Barley ) which he ought to have received,

if my (uppofition had been right ; but becaufe it dif-
fers from 28 s the true fum that he reccived, I
perceive ]l have mift the mark, and therefore dif-
covering how much T have err’d by finding: the
difference betwixt 28 s.and 33 5. I keep in mind
'§ their difference , which is called the firft errour,ox
the errour of the firft Pofstions Again,I propoundfor
the fecond Pofition, that there was 30 quarters of
Wheat, and 10 quarters of Barley 5 and then the
Jecond errour X find to be 7 ; for there is then due to
the Workman for the 30 quarters of Wheat 30 5

| and for the 10 quarters of Barley § . in all 35 5

which differs from 28 r. the true fum that he re-

| ceived, by 7 ¢, and here by thefe two falfe Pofitions,

together with their errours, you may difcover how
many quarters of Wheat , and how many of Bar-
ley the Workman threfhe, as (hall be further ex-
plained by the Rale folloring.
VI, Tnthe Rule of double Pofitiosn
having drawn twolines a crofs, and  7be operation.
“Placed the terms of the falfe Pefition
( ziz. thofe that haye the fame Denomination ) at
the uppermoft endof that ¢ rofs, as alfo cach errour
tnder his refpe@ive Pofition at the lower end of the
{ﬂmﬁ CTG(S, I'I'.IU?HPI} cach é.‘r'm;fr h}r the contrary
k¥ ' Pofition 3
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128 The Rule f._lf Book L.:

Pofiitionsthat is,the fecond errour by the firlk Pofition? |
and the firfk errosr by the fecond Pofizion sthis dones § Wi
when both the errours are of one and the famekind. § i
¢ viz. both exceffes or both defeéts ) fubtrack the §
lefs Produ@ out of the greater , and then the re= § .4
mainder is your Dividend; but i€ the errours be -of § 4

" differing kinds, ( iz, one of them aa excefs, and  § 1y

the other a defeét ) add thofe Pradus together, ¥ 4p
and then the fum will be your Dividend, whichif § 4,
you divide by the difference of the erromrs ,( when §
they arc of one and the fame kind ) or by their fum § 3
( whenthey are of different kinds ) the Quozient I o
will give youa number you look for, having the § o
fame Denomination with the falfe Pofitions placed § i,
at the upper end of the Crofs. o i

1. Example. The Quefition of the laft Rule being |
again propounded, I place thefe terms, viz. 26 -
( having the Denomination of the Quarters of § ,
Wheat in the firft Pofition )and 30 ( having the ‘ -
fame Denomination in the ﬁzcaudj Pofition at the §f .
upper end of the Crofs : Asallo §and 7 the two § 4,
ervonrs refpe@ively under them at the lower end of § 1
the fame Crofs, as you may fee it exemplified by | .

the Pattern following. "
Note that this 182 — 150 al
 Charallers—— 26 32...:30 v

fignifies that

the hiffer of dy
the two Num- i |
bers, betwixt ; ' A

which it is (16

found , cxght 4 i
to be fubtra- ’ - 0§
&led from the 5 7 -

Lre GLErs
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" This done, having multiplyed 26-by 7, the pro-
dadi is 182,and likewife 30 by 5,the produdi is 150,
. I which being deducted out of 182 ( becaufe the er~
| rours here are both of the fame kind | thatis , are
each of them an excels above 28 s. the fum that
the workmanreceived )theremainder is 3 2,which
being divided by 2 (" the difference betwixe 5 and 7
the two exrours ) leaves. in thé @uotient 16, for
the quarters of Wheat that“the workman threfhe,
“whofe complement to 40 7i%, 24 are the quarters
of Barley, that he likewife ‘threfht; fo at laft I
conclude; the Workman receiving 28 s for his
wages in threfhing out 40 quarters of Grain { be-
ing part Wheat, part Barley ) at 12 4. the quarter
of Wheat: and 6 4, the quarter of Barley, threfhed
in all 16 quarters of Wheat , and 24 quarters of
Barley.
2. Example. The {fame Quefiion being again pro-
pounded, 1 fuppefe for my firft Pofition that thexe
| are 8 quartersof Wheat , and 32 quarters of Bar-

®W8 Jey, and then the firft exrour will be 4 s, for 8 s

being accounted for the 8 quarters of Wheat,, and
16 1.for the 32 quarters of Barley, makeinall 24 5

which wants 4 5. of28 s. the fum reccived : A-
gain, fuppifing that there are 12 quarters of Wheat,
and 28 quarters of Barley , the fecond exroux will
be2 s, for 12 5. being allowed for the 12 quarters

of Wheat,and 14 s.for the 28 quarters of Barley,
the fum is 26 s. which comes 2 5. fhort of 28 s.the

right fum: now then 8 being multiplyed by 2,

the Product is 16 5 likewife 12 by 4 produceth 43,
out of which if you dedudt 16 ( becaufe the er-

| rours in this cafe bappen to be both defeés under
284, the fum received ) the remainder is 32, which

' being
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being divided by 2 (" the difference of the erfours ) |
gives you inthe. quotient 16, viz. the quarters of '
Wheat, 4 before.

16 — 48
8 22 Tz

3 Example, 'The fame demand being the third
time produced, 1 take for my fir# Pofition 10 quar-
ters of Wheat, and 30 quarters of Barley, and then
proceeding as before, the firft errour will prove 3 s
which upon that Pofition T want of 28 s. the right
fum: Again here for the fecond Pofition T take 26
quartersof Wheat, and 14 quarters of Barley, and
then the fecond errour will be 5 s. which upon that
Pofition 1 have exceeded 28 s. the true fum: now
then multiplying 10 by §,the Produét is 50,and 26 |}
by 3, the Product is 78 : And here (becaufe the er- |
rours are of different kinds, one of them beinga § !
defet, and the other an excefs of 28 r. the true §
fum ) youare toadd 50 and 78 the two Produéls
together, whofe fum is 128, which being divided
by 8, the fum of 3 and 5 the two errours, gives
youin the quotient 16 for the quarters of Wheat,

a before in the former refolutions.  Se tMat what
Pofitions foever you take in this Queftion you (hall
always find, that the Workman threfhed 16 quar-

ters
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ters of Wheat,and 24 quarters of Barley , which is
the refolation of the Queftion propounded.

50 + 7] ) '\ Notethat this

Charatler +
10 128 26 imtiates that

the Numbers

betw jxt whick
' it is found
(16 ought to be ;:d:
ded together.
3 s

8

VIL Here the trial is the fame with that which
is ufed in finding out the errours: So inthe Ex-
ample premifed 16 and 24 being the numbers
found, and 16 s. being allowed for the 16 quarters
of Wheat, likewife 12 s, for the 24 quarters of
Barley, their fum is 28+, which was the fum
received by the Workman,

4.Example. A certain man being demanded what
was the ageof each of his 4 Sons ? Anfwered, that
his eldeft Son was 4 years elder than the fecond :
his [econd Son was 4 yeares elder than the third -

! his third Son was 4 years elder than the fourth op

youngefts and' his fourth or youngeft, was half
theage of the eldeft 5 the Queftion is, what was
the age of each Son? Hercl guefle the age ofthe

| eldeft Son to be 16, then it may be inferr'd from

the Queftion, that the age of the fecond Son was
12, the age of the third $,and the ageof the fourth

4| or youngeft 4, this 4fhould be half 16 ( for the
4| Queftion faith, that the age of the youngeft was

half the age of the cldef J but it wants 4 of what it
onght
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ought to be 5 wherefore I makea fecond Pofition,
“and take 20 for the age of the eldeft , then the age
of the fecond muft neceffarily be 16 , the age of
the third 12, and the age of the fourth 8, which
{hould be half 20, but it wants 2 : now (according
to the Rule ) multiplying 16 ( the firft Pofition)by

. 2 ( the fecond errour ) the produckis 32 ,allo mul-

tiplying 20 ( the

32 — 8o fecond Pofition )

16 48 20 by 4 ( the firft
errour ) the Pro- §

\ dué is. 80, and

: becaufe the er-

rouss are both |

\ of one kind , to

4 | 2, Witj both dﬂﬁ:-
o Give 5 1{ubtradk
the lefler Pro-

S du& from the.

greater, fothe remaindex is 48 for a Dividend,

alfo fubtra&ing the leflex errour from. the grea-

ter, the remaindex is 2 fora Divilor: Laftly, divi-
ding 48 by 2, the quotient is 24 and fuch was the

age of the eldeft Son, shereforc the age of the fﬁ-:.

cond was 205 theage of the third 16, and the age
of the fourth 12, which is halfthe age of the elded,

as was declared by the Quefiion, X

If[ha:
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1hbe Doctrine of Vulgar
Frattions.

-

CHAP. XVIL

Notation of Vulgar Frattions.

o 1, Hus far of Arithmetick inwhole numbers,only

the do&@rine of Frafiions enfueth, which de-
pends upon this fuppofition, that Unity, or at leaft
one whole thing, whatfoever itbe, may in mind

- be conccived divifible into any number of equal

parts : fome will not allow 1 or unityto be a num-

@ ber, when it is confider’d in the abftra&, and fcpa-

rated from matter , but forafmuch as that Prince

of Arithmeticians Diophantus of Alexandyria | in

divers of his fubtil Problemes doth mention unity
as anumber, and propounds it to be divided into
numbers, I (hall take the like liberty to efteem 1
Or unity asa number, and likewife {uppofe it divi-

il fibleinto any number of equal parts.

II, A brokennumber, otherwile

| called a Fradlion,is only part ofanIn- A Fradtion,

| teger or whole thing,as if you would

| exprefsin figutes the lengthof a piece of cloth,
| that contains three fourths, or ( which is all one )

i

three quarters ofa yard, you are to write it thuss

| that is, an entire yard being (uppofed to be divided

into fowyequal pasts, the length of the piece pro-
K pounded
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134 .-~ Notation of Book 1
pounded is three of thofe four parts: In like man-
ner ( a Foot being divided into 12 inches ) you
muft write fix inches thus 7%, thatis, fix nwelfth
parts ofa foots orif the foot be divided into one
hundred equal parts , to exprefs five and twenty
of thofe parts, fet them down thus, 733 thatis five
and twenty hundredthparts of a foot. :

ITI. A Fra&ionconfifis of two parts , the Nu-
merator and the Denominator, which are placed one
above the other, and feparated by a lictle line.

1, The Numerator is the number placed above
the line, and the Denominator is
the number placed underneath:
{0 in the aforementioned Fra-

3 Numerator.

4 Denominator,

dlion * the number 3 placed a-

bove the line is the Numerator, and the number 4
placed underneath is the Dexominator. Alfo in this
Fraction 5, the Numerator i1 6, and the Denomi-
natoris 12. The Dexominator is fo called, becaufe it
denominates or declares into how many equal parts
the Integer or whole thing is fuppofed to be divi-
ded, and the Numerator is {o called,becaufe it num-
breth or expreflfeth how many of thofe equal parts
of the Integer are fignified by the Fraction.

V. A Fraé&ion is either proper or improper.

V1. A proper Fra&ion is that whefe
Numnzerator is lefs than the Denomina-
tor, fuch are the Fraflions before-men-
tioned % 7% 725 and the like:

é

Aproper
Fraétion.

VII. A propex Fra&ionis either fingle or com- "

s
—

b WD

—_

pound.
Afinote = VIILA fingle Fra&ion is that which
fingle :
Frutfion.  confilts of one Numerator , and one
iDenc-mi-
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Denominator; fuch are & 7% 2% and the like,
1X. A fingle Fra&ion doth often arife in Divi-
fion of whole numbers , for when Divifion is
- finitht, ifany number remain , itis to be efieermned
as the Numerator of a Fraction, which hath the
Divifor fora Denominator, and is to be annexed
to the Integer or Integers in the quotient as
part of the quotient 5 which Fraction doth always
exprefs certain parts ( orat leaft a part ) of an Inte-
- ger or entirc unity, which hath the fame Denomi-
nation with one of the Integers in the quoticnt;
foif 17 pounds be given to be divided equally a-
~mongft § perfons, there will arife 3 entire pounds
in the quotient , and there willbea Yyt ines
. remainder or furplufage of 2 pounds 5717 (35
* which 2 is to be placed, as the Numerator of a Fra-
. ttion,over the Divifor 5 as a Denominator;fo will the
Fratiion be §,and the compleat quoticnt will be 3 2,
that is, 3 pounds and 2 fifth parts of a pound
for each perfons thare.

A fingle Fra&ion doth likewife arife , whena
lefler whole number is given to be divided by a
greater , for in fuch cafe the Dividend is to be made
the Numerator of a Fraltion , and the Divifor the
Denominator ; which Fra&ionis the true quotient,
and doth always exprefs certain parts ( or at lealt
a part ) of an Integer, which hath the fime name
with the Dividend : {o if 3 pounds fterling be gi-
ven to be divided equally amongfi ¢ Perfons , the
fhare of each, that is, the quotient will be £ , to wir,
three fourth parts of a pound. In like manncr 3

; .I - if § be given to be divided by 8, the quotient is §,

fo that the Numerator of a Fra&ion is always a
Dividend, the Denominator isa Divifor , and the
 Fraiiion it (elf is the quotient. K 2 X A
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: X.ACompound Fraction(otherwife
4 Compound ~ 11led a Fra@ion of a Fraction ) is

Denominators than one, and may be difcovered by
the word [ of 1'which is interpos’d between the
parts of fuch compound Fradion: fo 5 of § is a
Fra@ion ofaFraction, or compound Frallion, and
exprefleth two thirds of three fourths of an Iia
teger, viz,a pound fterling being fuppofed the In-
seger, and firlt divided into four pasts,three of thofe
four parts are equal to 15 5. Again,if thefaid 15 .
be divided into three parts, two of thofe three
partsare equal to 10 s. thexefore the compound Fra-
Gion * of + of a pound (terling doth exprefs 10 s.
Inlike manner the compound Fraction § of 3 of §
of a pound fierling , that is, one fourth of three
fourths of four fifths of a pound flerling doth ex-
prefs 3 s.as will be farther manifeft by the hixteenth
and ninth Rules of the feventeenth Chapter,

XI. An improper Fraction is that,
whofe Numerator is either greater, or
at lealt cqual unto the Denominator
fo this Fracion*¢ that is 16 fourths, is called
an Impraper Fraliion, and fo is this % (or indeed a
Fraéion of this kind may well be furnamed Impro-
per, becaufe it will not admit the definition of a
true Fraction, fince it is always greater than an
entireunity, or at lealt equal unto it 5 fo hixteen
karthings, or *% of a peny are equal to 4 entire
peace ; and 4 Farthiogs, or 4 of a peny are equal

An improper
Frultion.

that which hath more Numeratorsand .|

to 1 peny 5 therefore when the Numerator is |

greater than the Denominator, f{uch improper Fra=-

¢ion figoifieth more than 1 or an Integer, but
when the Numerator is cqual to the Denominator

(be
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(be it what number foever) fich improper FraGion
is alwayesequal tounity, or 1 Integer.

. XIL A mixt number confifts of entire ST
unities ( or Integers ) or at *!eaﬁ of unity Nl
( or 1 Integer ) and‘a Fra&ion annexed: .-
S0515, 1%, and fuch like; are called mixt num-

“bers 5 So that ifa piece of Timber be five feet and
eleven inches in length,you are to write that length

thus, 53335 Inlike manner, one mile and three

B that,
ittt o
Himados
+ calld
odetd 4
[mpres
o ol i
than i

quarters or fourths of a mile are to be written

| ‘thus, 12, : |

i
{

{

Reduition of Vulgar Fraitions.

L. " He fame parts of Numeration', as have been
wrought in whele Numbers in the preceding
Chapters, are likewife to be performed in frattions,
but firft of all Reduttion of Fradions indivers kinds
mufl be known , which being the principal skill in
the doérine of Fradtions, muft be diligently ob-
fervedby the Learrer.
II. A pumber is (aid tobea common Meafure

L]

[1xizca
| entit
i cqi
gt
" e
b
i

(¥

e r- it i N B gt oz ilmoam o m .

or Divifor unto two or more numbers given, when
it will meafure or divide every one of the numbers

~ B1ven, and leave noremainder 5 {0 4 is a common
| meafore unto the numbers 12 and 205 for if 12
| bedivided by 4, the Quotient will be exa&ly 3,
‘without any remainder or furplufage, alfo if 20. be
divided by the fame Divifor 4, the quotient will be
K 3 ' precilcly
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precifely 5 withoat any remainder 5 in like man-
ner § is acommon Divifor unto thefe three numbers

III, Two numbers being given,
% find the  their greateft common Divifor, that
greauftcom- o - the oreateft number which will
At :ﬂ;{&; meafure or divide each of the num-
aymbers, bers given without leaving any re-
‘ mainder, may be found out in this
manner ,viz. Divide the greater number by the
lefs, then divide the Divifor by the remainder (" if
there be ‘any ) and fo continue dividing the laft
Mivifors by the remainders, until there be no re-
mainder (" negleting the quotients; ) fo is the laft
Divifor the greateft common Divifor unto the
numbers given,
Thus, if the greatelt common Divifor unto the
numbers o1 and 117 be fought, divide the greater
number 117 by ot , the re-

o1) 117 (1 mainder is 26,by which divi-
o1 ding 91, the remainder is 13,

by which dividing 26, the re= |

26 )o1(3  mainderis o5 fois 13 the }

78 greateft common Divifor unto " |

the numbers 117 and 91, asis

13 )26(2 manifeft in dividing each of

26  themby 133 for 13 is found

——  io g1 precifely 7 times, and in

o 117 precilely 9 times, In like

manner , 29 will be found a

common Diviforunto 116 and 1455 And §ia

¢ommon Divifor unto 5§61 and 612,

| VA fingle fragion may be re-

o reduce a Fra-  g,c0q into the leaft texms,by divi-
& ion into the leaft dine the N 4D -

Terms, vi2.1 By & ngthe iyumcrator and en0Omi-
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Chap.XVII. Valgar Frattions. 29

- mator by their greateft common meafure ( or Divi-

for;) for the quotients will be the Numerator and
Denominator of a fra&tion equal to the former, and

 in the leafi terms.

Soif the fra&tion 772 be given to be reduced in-
to the leaft terms, fearch out the greateft common
Divifor unto g1 and 117 by the laft Rule , which
will be found 13,and then dividing o1 by 13, the
quotient will be 7 for a new Numerator 5 alfo divi-
ding 117 by 13,the quotient will be o for a new
Denominator:o the fraGion 3% is reduced into the
leaft terms piz.into the fraGion 2.In like manner}i4
will be reduced unto § 5 And £¢5 unto 1% :But here
you are to obferve,that if the greateft common Divi-
Jorunto the Numerator and Denominator be 1
fuch Fractionisin its leaft terms already:fo the fra-

“€tion 757 cannot be reduced into lower terms , be-

caufe the greateft common Divifor will be found 1,
( by the third Rele of this Chapter ; ) the like may
happen of infinite others: and although the lalt be
a general Rule for the Redution of Fraélions into
their leaft terms, yet there are other practical Rulers,
which in fome cafes will be more ready ( efpeci-
ally unto beginners ) viz. '

V. When the Numeratorand De- | 5 0y
nominator are even numbers, they  fur Rules.
may be meafured or divided by 2.

Therefore in fuch cafe you may ( as is tavght in
the Rules of the 6th Chapter ) take the half of the
Numerator for 2 new Numerator , alfo the half
ﬂffthﬂ Denominator for a new Denominator. So
if % be given, draw at length the '
line which feparates the NEmcra— lf_!_ M??—]—I-
tor from the Denominator, and 64132]16|814
K 4 crols
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 crofs the fame with a downright firoke near the
_ Fra&ion, as you may fee in the Margent 5 then take
the half of 16,which is 8.for a new Numerator, al-
" fo the half of 64, whichis 32, for a new Denomi-
nators Again,the halfof 8 is 4, for a new Numera-
tor, alfo the halfof32 is 16, fora new Denomina-
tor, and proceeding in like manner, there will be
found £, equivalent unto £3 |
V1. When the Numerator and Denominator do
eachof them end with 5, or one of them ending
~ with s, and the other witha Cypher,
1__2_'5_114,1'_2 they may be both meafured or divi-
475'95\19 ded by 5. So2#% will be reduced in-
to 7= and 732 into 72 as by the opera-
—.EET}-IEE tinnyin the Muargent is manileft, b
425|85(17 VII. Whenfoever youcan efpy any
other number, which will exaély divide the Nu-
merator and Denominator ( although it be not
the greatelt common Divifor ) you may divide the
Numerator and Denominator by fuch
28] 7| 1 numberasbefore: So §5 may, be firfy
m‘ll—a reduced into 1 by 4,and 5% may be xe-
duced into + by 7, as by the operation
+s manifeft.

When the Numerator and Denominator
do each of them end with a Cypher or
Cyphers, cut off equal Cyphers in both,
and the fraction will be reduced into lefler
terms: So %22 is redused into¥, and
=Te8 ¢ -

gooo MITO 55

To find the value of afine IX, The valpeofa fingle

gle fra&fionin the known

, fraction in the known parts
paits of the Iptcger, ;
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of the Integer,may be found out in this manner,viz,
multiply the Numerator of the fra&ion propound-
ed. by the number of known parts of the next in-
feriour, denomination which are equal to the In-
teger, and divide that produ& by the Denomina-
tor, fo is the quotient the value of the fra@&ion
in that inferiour denomination, and if there hap-
pento beany fraGion in the quotient, you may

* find the value thereofin the next inferiour deno-

mination, by the fame Rule, and {o proceed till
you,come to the lealt known parts.
- So the value of 7% of a

9
I pound flerling  will be found 20
.Fl:ﬁ. ] :

11 4.3 d. viz.multiply the Nu- :
merator 9,by 20 (the number 16 ) 180(117%

of (hillings which are equal to 16
1 pound fterling ) the product

is 180, which being divided 20
by the Denominator 16, the 16
Quotignt is 11 7% fhillings. In

like manner , the value of 72 4
of a fhilling will be found 3 12

pence , for multiplying the
Numeérator 4 by 12 (thepum- = 16 ) 48( 3

. ber of pence in a (hilling ) the 48

profuét is 48, which being
divided by the Denominator o

16, the quotient is 3 pence. ;
Alfo the value of x2 of a pound fterling , will
befound 10 5. 9 7+d. And 2% of a pound Troy will
be found cquivalent unto 3 ounces 17 peny weight
and 12 grains.

X A
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4% Reduction of Book I’

Toreduce a mixt X, A mixt number may be redu-
number into an

impriver fradli ced into an improper fration e-
quivalent unto the mixt number,
in this manner, viz. Multiply the Integer orInte-
gers in the mix¢number by the Denominator of
the fraGtionannexed to the Integer or Integers,and
unto the Produ& add the Numerator of the faid
fraction; fois the fum the Numerator of an impro-
per fraction, whofe Denominator is the fame with
that of the faid fraction annexed. -

So 4 13 will be reduced into the improper fra~

&ion {Zifor 4 being multiplyed by 12, the Produ&
is 48, unto which adding ithe Numerator 11, the
fumis 59 fora new Numerator, which being pla-
ced over the Denominator 12, gives the improper
fraction {2, which is equivalent unto 43+ ( as will
appear by the 13 Rule of this Chapter. ) In like
manner 7  will be reduced into * £,
Ts veduce awhole AL A whole number is reduced
number into an  into animproper fraction,by pla-
smproper fraétion  cing the whole number given as
a Numerator, and 1 as a Denominator.

So 14 Integers will be reduced into the improper
fradlion *% | and one Integer into the improper fra-
fion &,

XII. A whole number is reduced into an im-
proper fraction which fhall have any Denomina-
tor affigned, in multiplying the whole number gi-
venby the Denominator affigned, and placing the
Produét asa Numerator over thefaid Denomina-
tor.

As if 13 be given to be reduced into an improper
fradion whofe Denominator (hall be 4, multiply 13

by - |
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by 4, the Product is 52 , which being placed over
4 , gives the improper fraction %% equivalent unto
13 ( as will appear by the next Rale.) In like man-

ner 13 may be reduced into 22,
XIII, Apimproper fraltion may

 be reduced into its equivalent whole

number or mixt number in this
manner, viz. divide the Numerator
by the Denominator, and the quoti-
ent will give the whole number or

Te redyce an
impreper frae
Hion 1nto 1y
equivalent
whole or mixt
number,

mixt number fought 5 So the improper fracion 2
will be reduced into this mixt #umber 432 . for if

59 be divided by 12, the quotient is

4+ Alfo this

improper fraction 3 will be reduced into the whole

number 13.

X1V, Fra&ions having unequal
Denominators may be reduced in-
to frattions of the fame wvalue,
which fhall have equal Denomina-
tors, by this Rule and the next fol-
lowing , viz. when two fra&ions

-

To reduce frafii
ons to® common
denominater
Vize 1. Whem -
two fraflions
are propoundcd,

having unequal Denominators are propounded to
be reduced into two other fractions of the fame
value, which fhall have a common Denominator s
multiply the Numerator of the firft fracion ( that
s, either of them ) by the Denominator of the fe-
cond, and the Produé (hall be a new Numerator
( correfpondent unto the Numerator of that firft fra-
Ction; )alfo multiplying theNumerator of the fecond
fraction by the Denominator of the firft , the Pro-
duct is a new Numerator ( correfpondent unto the
Numerator of the fecond fractions) laftly , multi-
ply the Denominators oneby the other, and the

Pfodp.ﬂ:
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Produt is 2 common Dcnﬂminamr to both the
new Nurmerators.

Thus, if the frattions § and ¢ be propounded,

. multiply 2 by 5, the pmc[u& 10 is a new

2,4 Numerator correfpondent unto 2: allo

- X - multiply 4by 3, the produt 12 isa new

3 5 Numerator correfpondent unto 4 : laftly,
1o 12z multiply 3 by §, and the produ& 15
1—5_.1_5* {hall bea common Denominator unto the

new Numerators. fo'the fractions £% and
1 are found out which have equal Denominators,
and each of thefe new fra@ionsis fqua] unto its cor-
relpondent fra&ion firft given, viz. 1% is equal un-
to$ and 1% is equal unto % (" as will be manifeft by
the 4th Rule of this Chaptf;r- )

" XV. When three or more Fractions havingun-
equal Denominators, are given
to be redaced into other Frati-
ons of the fame value with* thofe
given, but fuch as (hall have one
common Denominator; multi-
ply continnally ( according to the
thirteenth Rule of the fifth Chap-
ter )the Numerator of the firft Fraéion into all th:
Denominators , except the Denominator of that
fitft Fra&ion; and referve the lalt Product for a
new Numerator inftead of that firft Numerator In
like manner, multiply continually the Numerator
of the fecond Fration into all the Denominators,
except the Denorainator of the fecond Fra&mn,
and referve the laft Produét for a new Numerator,
inftead of the fecond Numerator; Proceed in like
manner to find out new Numerators for the relt of
the given Fra&ions: Laftly , multiply continaally

2. Whem three or
wmore Fraflions
arveto be reduced
into others that
foall have a Com-
won Denominatare

all -
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all the Denominators one into another., and the
laft Product fhall be a common Denominator to all
the new Numerators.

As for Example, if thefe three Fractions, 2, 2

2835

£ having unequal ("or different ) Denominators,

be given to be reduced into three other Fra&ions
of the fame value, which fhall have equal Deno-
minator ( or one common Denominator ) Firft ,

I multiply . continually the firft
-y %, &  Numerator 3 into the fecond and
i third Denominators § and 7, fay-

ing 3 times § makes 15, which
multiplyed by 7 produceth 105, For a pew Nume-
rator infiead ot the firft Numcrator 35 Secondly,
I multiply continually thelecond Numerator 2 in-
to the firftand third Denominators 8 and 7, fay-
ing, twice 8 is 16, which multiplyed by 7 pro-
duceth 112, for a new Numerator inftead of the
fecond Numerator 2 5 Thirdly, Imultiply comti-
nually  the third Numerator '5 into the firft and
fecond Denominators 8 and 5, faying 8 times §
makes 40, which multiplyed by 5 produceth 200,
for a new Numerator inficad of the third Numera-
tor §5 Fourthly andlaftly -, I multiply coutinnally
all the Denominators 8, 5 and 7 one into another,
faying, 8 times §makes 40, which multiplyed by
7 produceth 280 for a Denuminator to each of the

W= *
AL ™
W=

2

- three new Numerarors 105, 112 and 200 betore

foundout ; Andfo thefe three Fradtions 425 , 12,

and 382, are difcovered , which have one com-

mon Denominator 280, and each of tham is equal

in value unto-its correfpendent Fra&ion nirft given,

viz: 3535 isequalunto 35 Alfo ;3% is cqual unto

55 and 335 is cqual unto #5 as may calily be pn:é—
' ve
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After the fame marer , thefe four Fra&ions 2,
%, %, and { arereducible into thefe, $%5, 322,
#22 and %2, which have 360 for a common De-
nominator, and are equal in value refpectively to
the four Frations given to to be reduced.

Note , Although by the foregoing fourteenth
and fifteenth Rules, any multitude of FraGions
may be reduced to a2 common Denominator; yet
becaufe FraGions in their leaft Terms are fitteft for
ufe, I (hall fhew how lefler Denominators, than
thofe that wiil be difcovered by the faid Rules, may
often times be found out, viz,

I. When the unequal Denominators of two Fra-
¢tions have a common Divifor greater than 1, di-
vide the Denominators feverally by their greatelt
common Divifor (" found out by the forc-going
third Rule of this Chapters ) and then multiply
crofs-wife in this manner, »iz, The Numerator
of the firft Fraction by the latter Quotient,and the
Numerator of the latter Fra&ion by the firft Quo-
tient, and referve the Produ&s for new Numera-
tors 3 Laitly, multiply the Denominator of the firfk
Fradtion by the latter Quotient ( or the/Denomi-
nator of the latter Fraction by the firk Quotient, )
{o {hall the Produ¢t be acommon Denominator to
the faid new Numerators: As for example, if 7
and 7% be propofed to be reduced to a common
Denominator, I divide cach of the Denominators
12 and 18 by their greatelt common Pivifor 6, and

the

Book L.
ved by the Fourth Rule of this Chapter.
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the Quotientsare2and 35 thenl
multiply 5 the Numerator of the 5
firft Fration by 3 the latter Quo- ¢ Ji2
tient, alfo7 the Numerator of the —
latter Fraltion by 2 the firft Quo- 2
tient, and the Produéts 15and 141 13,
relexrve for new Numerators infiead 36

A
wl gl

|

+

]

Ay
S

ofsand7; Laftly , I muleiply 12

theDenominator of the firft Fra@ion by 3 the latter
Quotient (or 18 the Denominator of the latter
Fraction by 2 the firlt Quotient , ) and the Produét
36 is a Denominator to cach of the new Numera-
tors 15and 14: fo $$and 44 are found out, which

. have the leaft common Denominator unto which

the given Fra®ions 7§ and 52 can be reduceds
Alfo3Zis equalto 75, and3%t0 72,

II. Whenfoever the Denominator of a Fra&ion
can be divided by the Denominator of a fecond
Fration, without any Remainder ; then if by the
Quotient you multiply feverally the Numerator
and Denominator of fuch fecond Fra&ion, a third
will arife, having the fame value with the fecond,
and the fame Denominator with the firft Fra®ion :
By this Rule three or more Fra@ions may often
times be reduced to a lefler common Denominator,
than that which will be difcavered by the forego-
ing Rule XV. Asfor Example , Let thefe fix fol-
lowing Fractions be given to be reduced to a com-
mon Denominator, viz.

‘%-:i_l %%:\ ?%: ?: é‘; ?“

Becaufe 36 the Denominator of the fixft Fraéion,

-~ being divided by the five other Denominators feve-

rally,
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rally will give thefe Quotients 2, 35 4, 6, and
12 without any Remainder, T muliply the Nume-
rator and Denominator of each of the five latter
Fra&ions, by its correfpondent Quotient , 2iz.
11 and 18 by 2 the firlt Quotient 5 Alfo 7and 12
by 3 the fecond Quotient, and in like mannér the
reft; Soinftead of thofe five latter Fractions', five |
others ((hereunder placed after the firlt of thole |
fix ) are produced, viz. |

2L () 32
3 3

1 24
£2 363 36

%%? 2 3 -
All which Fraions laft expreft have a common
Denominator 36, and are equal in value refpeiive-
ly to thofe given to be reduced.
XV1. A compound fra&ion (o-
Toreduce acom. - therwife called a fraclion of & fratii-
f“”f;ﬂ{,’;f;:ﬁ;_ on ) may be reduced intoa fingle
G: S,iM,m:, fraction in this mannerviz. Multi-
muttiplicationin  ply all the Numerators confinually,
she loft Rule of and take the Produét for a new
the 5th Cheptere  Numerator, alfo multiply all the
Denominators continxally , and the Produét fhall
be a new Denominator. ol
Thus, ~if the compownd frattion'§ of 5 be given
to be reduced into a fingle fraétion , multiply the
. Numerators 2 and 3, one by the other , fo is the
Produ@ 6 a new Numerator. Al{o multiplying
the Denominators 3 and 4 one by the
% of £ other, the product 12 is a new Deno-
+%or: ‘minator , fo 7% (or 3 is the fingle
fra@ion fought, being equivalent unto
2 of 2 the compound fraétion given tobe reduceds

In
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L]
In like manner , this compound Fraion 2 of &

of + will be reduced unto'2%, or 2; For the Nu-
merator 2, 3, 4 being multiplyed continnally pro-
duce the new Numeraror 24, And the Denomina-
tors g:f’q., 5 multiplyed continually produce the new
Denominator 605 Lallly, the new Fra&ion 2 (by
the fourch Rule of this Chapter ) will be reduced
unto 3 , which is cqual 0 # of 2 of #: Burt to'make
the meaning hereof more evident , Svppofe the In-
teger to be one peynd of Englith money 5 Then

a0l XU alks.’ of 2052ty i 16 1.

3 of thofe ¥ (ziz.of16s. ) is——12 1.

% ofthofe 2 (wiz.of 12 £)is 8's. or' 2y,
whereby °tis manifelt that # of £ of £ Lis equal to -

Ey this Rule a fraction or mixt number of a
leffer name may be reduced to a fra&ion of a grea-
ex name.. Asif 3% pence be propounded to be re-
duced into an improper fration of a pound fier-
Jing, the operation will be in this manner, viz..
330r 5 of apeny is ] of 75 of 7% of a pound
tterling , which compound fraction will (by the
aforefaid Rule ) be reduced to—32 I In like manner
42 7¢ minutes of ap hour are equal to %% of an
hour,for 632 (thatis 42 7% ) of 22 are equalto 522
(orinitsleaft texrms ) £5.

Here you may al(o oblcrve , that when a com-

pound fraétion is one of the given terms in aby
‘queltion , it is ficft of all to bereduced to a fingle
) ',?:&ﬂion by the aforefaid {ixteenth Rule.

‘XVIL'TW{_’UI‘ more fra- Ty frud whole mimbers,
&ions being given,there may  wiics foall Bave - 1he
be whole numbers found 5 famu'mﬁﬂ_m any fra=
which (hall have the fame &ions or mixt aumbers
givers

L fra&ions |
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fractions given,viz. When the {raGions given have
unequal denominators , reduce them into cquiva-
lent fractions which fhall have a common dtipﬂmi-
nator ( by the 14th or 15thRule of this Chapters )
then r¢jc@ing the common denominator, the Nu-
merators {hall have the fame reafon or proportion
as the fracions firlt given. s
So + and § being given, will firft of all be
seduced into their equivalent fraétions 3% and
25 - then rejeing the commen denominator 40,
the Nnmerators 24 and 25 have the fame reafon
with and § viz. Asjisto} fois 24t025: allo
if the fractions & & and & were given, there will be
found 8, 16, and 32, whicharein the fame pro-

postion one to the other as the fractions given: . |

1o like manner , if mixtnumbers be given, there
may be whole numbers found which thall have the
fame reafin or proportion, as the mixt numbers 5 (o
s #and 3 J being given, will be firlt reduced into
the improper fractions * 3 and #2 ( by the tenth
Rule of this Chapter ; ) alfo the faid *§ and 5 will
be reduced into > 24 and 37 sthen rejecting the com-
mon Denominator 24 , the Numerators 136 and
87 will have the fame reafon as 5 § and 3 &, viz. As
136.isto 87,f0is 53 t03 § :alfo 16 2and 18 be-
ing given, there will be found 33 and 36, which
being divided by their common Divifor 3 ( found
out by the third Rule of this Chapter’) will give
r1 and 12 which have the fame reafon as 16 ;
and 7%
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CHAP. XVIIL

| | |

Addition of Vulgar Fraitions and
mixi Numbers.

I, VVHen- the numbers given tobe added are
fingle fractions,and have equal denomi-
natots, add al} the Numesators toge-
ther, o is the fum the Numerator of 7o all fingle
- afrattion , whofe denominator is the {”iﬂ:};’;
. fame with the common denominators  ave  egual
which new fraétion is the fum of the  deaominators
fraltions given to be added.
So § and § being given to be added , their fum
will be found } 2iz. the fum of the numerators, 3.
and 2, is §, which being placed over the cornmon
denominator 9, gives 3: In like manner the fum of
thefe fraCtions 7 i %and } will be found *3; which
( by the 13 Rule of the feventeenth Chapter ) will
be found equivalent unto 2 £5{o that 2 } is the fum
of the fra&ions given to be added.
IL. Whenthe fraétions given to SR
be added haveunequaldenominators, ... o, ,,,;-T,
- they are firfito be reduced into fra-  depominarors.
&ions of the fame value, which fhall
have a common Denominator ( by the fourteenth -
or fifteenth Rule of the feventeenth Chapter;) and
then they may be added by the firlt Rule of this
hapter, = -
Soif } and 4 were given to be added, their fum
will be found 1 5%; for ( by the fourteenth Rule I:?F
_ L3 the
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the feventeenth Chapter ) § and § will be reducfd
mm jnmr cquwalcﬂt fractions ;
'-'iﬂ

7 7, which having equal D:nn—

% X' minators may be added according
iy to the firft rule of this Chapter, and
10 fo the {fum will be'found'r 75 In
9 like marmet the-fum of thefe frachi-

2thatist7¥  ons ;g and 3 will be found 1 Allo

| the fum of thefe fix, Fra€tions , %2
Fen el (3. 3y ed pafter they) ave pedvced o 2
common Dtut,mmamr ( according 'to the latter
Exauiplein the noteat the end of the fificenth Rule
of the 'I“"-”"hLLIlEh ‘Ghapter ) will: befound 238,

thatis, 3 ;-

IT7, When any of the, frations,given to be adx
h déd isacompound ‘Fraction, fuch
Toe 'ﬁ’”"”*‘_ff? of - compound fraction ishult of allto
Z’;Fi”d JTET . be reducer into alingle fraction (by
b i the fixteenthRuleiof thefeventeenth
Chapter’) and thea vau may proceed as before.
hn }oand 3 of Sgbeing givento be added,
their{um w1H be ﬁm 32 tor. the' compotind fra-
Ction 2 of > will (byithe llKnECl’]Eh Rule of the 17th
memrjbr‘ reduced to 73 (C orin M5 Jeaft terms ) ¢
which added to the hnglﬂ traction-} ( according to
‘the fecond xule of ithis Chapter ) gives §3.Here you
may obferve , 'that the fraltions.given to, be added
ifr all theformer cafes, aré fuppofed ta:be fyactions

By deaiming: _of Integers, which bave one¢-andithe

viow isomedys | famelpavtidular denominationyviz. if

the mame of oneof thefrattions given to,be-adr

any fateger or | ded,beafraétionofia pound fterling:

AT all. t‘u-. reftought to be fradions ota
& pound
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Chap XVIIL \Vilgaw Froftions.  1%3:

pound fferfifig ] and the like is.ito be drderfibod
of other denominiations. i) b Y

IV Whien “fractions of Integérs = 7o add frutiions
of different denominacions are gie }’f"””;,ﬂ:?f?.‘?%‘r*.
vento beadded,they are firlt ofall. - 00"
to be reduced into frattionsofInte- -
gers which fhall have one and the fame particular
denomination ( by the fixteenth Rule of the feven-
teenth Chapters) and then  they niay bé 'added by
the firft or fecond Riile of this'Chapter.

_So if§ of a pound ferling , 4 of a (hilling,and §
of a peny were given to bbadded'; redice ghg two
Tatter 1nto frackions of 4 peundsfferling A by the
fixtcenth Riléiof the feventegnth Chapter )viz., 4
. of a fhillingis $0f 15 ofravpobnd ferding 1y Which

compound fraction being reduced " into @ fingle

fraction, gives'32 i, 'Likewie £ ofa peny,is § of

75 of 55 of apound ferling’, which compound

fraction being reduced, gives <52 lis Lalty 15 H.

“T5s M. ‘and T554. being udded according toithie fe-

cond Rule of this Chapterythiar fomwill be found

Fh:2tiorinite tedfi termag; 2RAG A U oiennmun

~ V. 'When mixt numbersdreigiven tdbgadded ,
“find firfko ofvall the fumbof the fra- LACTpi
“Gions (by the'fir ft and hefetontt Rule 5 7"

of this Chapter;) then add the Integer 7= v
ot Infegers (ifehere beany feund ) incthe fim of
O the fractions) unto 'the whelettimbers, and colleck
“thefimof them as yousweretaughe by “the Rulles
*of the third Chapter. 911 16 2007 ik
Y9 Soif3'44%and 16 ¢ weresgiven to be added |
" their furg will be found 2442 diz, | the fwncf the
““ralkians% L and § will be ! foudd ( by the fecond

~_Rule of this Chapter ) tobe 1 £} and the famiofthe

i whole
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154 Subtyaction of = Book L.

whole pumbers 3, 4, and 16,is 23, unto which ad-

ding 1 ( the Integer found in the fum, of the fradti-,
ons ) the fumis 24 5 fo'that 24 5%is the fum of
the mixt numbers given to be added.’

CHAP. XIX.

Subtyattion of Vulgar Fraftions and
mixt Numbers.

& V VHen the numbers givenare both fingle
| {ra&ionsand have cqual denominators,

! fubtraét the leffer numeratoy
Th: [ubtration of . {rom the greater, and place the
fingle fraflions,viz.  yemainder over the common
1. Whenibeyboue d ; :
2 mwon demaminatoy denominator,fo isfuch new fra-
¢ion the difference between che

fractions given.

Thus thedifference between the fraGions +7 and
+1 is 7%, which is found by fubtracting the leffer
numeratar 7 from the greater denominator 9, and
placing the remainder 2-over the common deno-
minator 115 alfo the difference between the fracti-
ons %% and 17 is5%; thatis, the fraction 57 exceeds
15 by 5%. |
lE When the numbers given are both fingle

| fra&ions ; and have not a common
2. Whenthey  gepominator , reduce them into fxa-
Bave wnigual  gioo of the fame value which (hall -
denominators  Ctions of the fame value whic

o have a common Denominator ( by
the fourteenth or fifteenth Rule of the feventeenth
Chapter; ) and then find their difference by the laft
Rulg,: - e YaTry U e A N
by N Slq
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So the difference between the frations % and 2
will be found 5% viz. reducing the frations given
into their cquivalent fractions $% and +% which
have a common denominator , the ditference
fought will be found 5} by the firlt Rule of this
Chapter. Likewife 73 being f{ubtracted from 1},
there will remain 712

II]. When ore of the numbers " gl g
given is a2 whole numbcr or a mixt :ffn ‘.;f ’::‘:i’:f
number, alfo whenboth of them vy 1, 2y 44,
are mixt numbers , reduce fuch  acral Rul .
whole, ormixt numbcrs into an
improper Fra&ion or Fra&ions by the tenth cx
cleventh Rule of the fcventeenth Chapter, and then
the operation will be according to the firft or fe-

“cond Rule of this Chapter.

So7 % being given to be fubtraéted from 12, /the

" remainder will be found 4 23 viz. Firfi7 + will be
reduced into the improper Fraétion*%, alfo 12

will be reduced to *, then thefe two improper fra-
¢tions *£ and *7 will be reduced into their cqui-
valent fra&ions * ¥ and £¢( whichhave a ‘common
Denominator. ) Laftly, the difference between
13 and €3 s 2%, or 4 ¥. Inlikemanncr 9 3 bein
5 aNa "5 15 s 45. 4N 2.x9¢I0g
iven to be fubtracted from 12 §, the remaindcr

 willbe found 2 55 5 as by the {ubfcquent opcration

is mﬂ.ﬂiﬁ: _ﬁr '

12 7L | 12 _i LN G
.-—_._il T 14 g i-_;, i : :
60t 122
38 0 - 95
i3 thatjs2 73.

Fthatisg]

L4 Although




186 ; J»ﬁéfh?f?fﬂ?ﬁ of BG‘DI{ I.
Although the three laft Rules be fuflicient for

allcalts in[ubtradiing of Frallionsmixt nambeérs,or
w hole and mixt; neverthelefs r‘u. fﬂHﬁwmu h#f#.r
will be more expeditious in the fiiberaction of
mixt numbers,or whole and mixr, efpecially when
the Integers conlilt of many places, as willbe ma-
nilefi by the operation, viz.
1V, Wheén a whole pumber is given to bz fub-
traftad from a mixt numbtr fubtzaét
2. By F:f-‘r'ff,”f- the {aid whole number from the
:1'::* h;‘;.f’,__ Integer or Intf,ﬂfrmﬂ the miixt nuni-
number from ber ( asis :;ubhrb:.r the Rulés of the
s mixt uum-  fourth Chapter ) and unto the r¢-
et mainder annex the fractional part of
the mixt number given, fo is the mixt number
thus found.the remaindesor diffexence lought.
As if7 be given to. be fubtracted

Lo 17 %, as by the operation . is " madi-
IF 8 {Eﬁt
" ¥. When a fraction is given to be fubrraﬁed
from an Integer, fubtraé the Nurme-
2, A Fradfion  go¢or frofn the Denomindtor’, ahd
from as Iote, b ’
g place that which remainds over the
| Denomiznator , which new fraction
thus found, is the rema zinder or difference fought.
So% hung., fubtracte dﬁ'u"n an Integer, Or 1) the
remainder is% . AHa33 bm.b tuhrraf’ttd from 1 :
the rﬁ'malnd"r s 74,
-~ V. Wh-::naf:aé:wq is gwm to be fubtra&rd
frbm a whole number greater
3. A Fraffion frem i thaniy fubtraét the f@id fra-
a whle nuzber groa= i 3 - — a,¢8,
2er thai 1. &ion from UT: of the Integcrs
12 ., given( by thelaft Rule;s ) fo fhe
| remaining

¥ 1 {13
2+ % from 24 &, the remainder = will be.

i e e i g e iy ety By B e

)
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Cl‘rap XIX.  Vulgar Frattions 157
temdining fraction being annexed to the number of

- Integers leffened by unity or 1, gives the femainder

or difference fought. ‘
" Thus § being fubtracted frotm 17, thé Yemainder
i5 162 : alfo 72 being (nbtracted from'3g, the z¢-
thamder is 38 75 R 1%185 901307

- VIL Whén a'mixt number is given to be fab-
tra&g:& from a wholé aumber 3 {fub- ¢ L .
traét firfk of alf ('by' the filth Raleof ' 4’ 4 ‘mixs

‘this Chapter ) the fraétional part of :"'Ei:}; f;?

4y : ber
bbrrowed from the ‘whole number |

‘piven,‘and fet downthe remaining fra@ion’, then
adding the Integer borrowed unto the Tnteger ér

“Tritegérs of the mixt number, fubt¥adt the faid fum
fron the whole nuntber given ( as s taught in fub-

" trattion of whole numbers; ) fo that Which remains,

topether with the remdining fra&ion’ before fotind,
s the temdinder of difference fought. <1

~ Soifg7] be fubtraded from 50, thére- 50,

mainder. is 405 , asby the operation is ' 9732,

maniteft. il ; daaiis 3

4073

-

faid fricrion s Jefs thart the fractional part of ¢th
" mixt nimber ¢ fubttace the Yefler. . |
““fracefon from chie'gréater by thefis Sr 4 fredhion

:1::rﬁ1-'ffﬁﬁnd Ru}fﬁftﬁigﬁhapwr: then from a mixt

¥y et : ; __pumber Fythis
‘thetemaining fraceiod Being anfex- * fwd the e

- %d't6 the Tnteger o Tategers of thé ¢ Rl
"%t number ', givesthe remainder’ (1 Olle

o differerice fough,
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So § being fubtracted from 12 § the remaindeér
| is 12 2% , as by the operation is manifef.
123 IX, When a fra&ion is given to be fub-

0%  traéed from a mixt number, and the faid
w235 Fration is greater than the fractional part

ofthe mixt number, fubtra& the faid grea- g

ter frattion from an Integer borrowed from the
mixt number ( by the fifth Rule of this Chapter) |
and add the remaining fracionunto the fraclional |
part of the mixt number ( by the firlt or {econd
Rule of the cighteenth Chapter 5 ) fo the Fraction |
found by that addition, being annexed to the In-
tegers of the mixt number leflcned by an Integer, |
or 1, gives the remainder ox difference fought. |

_. ' Thus $ being fubtraced from 13 §, the remain-

deris 12 £2, viz. fubtracting  from 1,the
13 remainder is §, which added to§ gives
o i2 which being annexed to 12 (the num-

i

12 22 berof Integers in the mixt number leflen-

ed by 1 orunity ) gives 12 2 the remain-
- der fought,

X. When a mixt number is given to be fubtra-
s ¢ted froma mixt nymber, and the

6. A mixtsum- fra&ional part of the mixt number
ber from s mixt o be fubtraed,is lefs than the fra-
::jl’iif’ ﬂ":f:’: &ional part of the mixt number
Rule. ' from which you are to fubtralt,{ub-

tra@ the (aid leflex fradtion from

__the greater ( by the firlt or fecond Rule of this |
"Chapter ) and fet dowa the remaining Fraction & §f |

alfo fubtra& the ]ntcgﬁrs of the leffer mixt oumber |
from the Integers of the greater ( as in Sybtraction |
of whole numbers; ) [ois the nfixt number thus |
found, the remainder or difference fought. o i
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m.lmf: So if ;7 : be gwcn tobe fubtra&ed

x| from 20 thp remainder will be found 20 £,
e 3 +&,vi%, fubtra&mg 1 from &, the re- 17 1,
U mainder is §%; alfo [ubtracting 17 from 3 12

I, | 29, the remainderis 3.

:;,EI} XI, When 3 mixt number is. given to be fubs

iy | tracted from a mixt npmber, and' the {ractional
ind | PAS of the mixt number to be fubtracted is greas
| terthan the fractional part of the mixt number

2
fadin t from whtqh you are to fubtract , fubtract the fald

;:l? greater Fraction from an Integer borrowed from
B0 | Yhe greater mixt number ( by the fifth Rule of this
f:r'ﬂj | ' Chapter ) and add the remaining fraction unto the
”ﬂlrﬁr; | fractional part of the greater mixt number ( by the

] firfk or fecond Ruleof the 18th Chapter ; o is the
B fum to be referved as the fractional part of the re-

"""} mainder fought s then add the Integer borrowed
i<} he Tnteger or ] fthe lefler mixe no
oo 'unto the Integer or Integers of the lefler m-

‘ber , and fubtract the fum from the Integers of the
.greater mixt number ( as in fubtraction of whole
-pumbers;) o that which remains, together with the
- fraction before referved , is the remainder or diﬂ'c-
~xenge fought. -

[ihtne
and the
oume

the fraf§

! Thusif 202 begiven to be ful’itractcd Frnmg'j },
“&{f“'“" thertmamdu w1ll be found 14 22, viz. .
0 100 fubtract:ngg fmm an Integer or 1, the 35%

98 remainder is 5, which added to 3 gives 20§
ﬂ.&“{" 32, thenadding the Integer bmmwcd unto ',4_ 32
WM 20, it will be 21, which fubtracted from 7
et . 35, the r:mamdcr is 14, fo the yemainder or
U . difference fuught is 14 daeii v -

M thﬂ
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Fo multiply fivole. ; : v
F:a&mﬂ.} fingle the Produce fora new namerator ;

160 Multiplication of
When you' eanmiot clearly difcern' which is the
greater of twe fractions, having untqual denomi-

nators, reduce them dnto fractions of the fame va+ ™
lue which fhall have'a ¢éommon De= |

o difeern the - pominator ( by the: fourteenth Rule |
greater of two

Faaldionh of the feventeenth Chapter ) and
° “then it will be apparent whieh of the
two fractions is the greater. © As,'iffiebe def:ed o
Know which of thele two ﬁattmns Sand 14 'is the
gfbitcr after they are reduced t6' 12 and 1{ 5 it s
:wd::nt that'the fcrmer exceeds the latter by 8 (i

-

" CHAP. XX.

‘M R 'Z”P lication of Vulgar Frattions cmﬁ’ g
mixt ﬂﬂméf?'.r.

Iﬁ X / Hen the numbers gi*l_.re'n to be multiplyed

are both fingle fractions,multiply the Nu-
' “ymierdtors oné by 'the othier dnd take

‘alfo multiply the denominatofsone
by the other,and the product is a new denominator,
which new iraction is the product fought.

280 7% and £ being given tobe mulciplied ;, the:
Prnduct will be found :”5,% , for 7 multiplied h]r 5
produceth 34 for a'new Nimeraror, and 12 multi-
plied by 8 produceth 96 for 4 new Denominator:

alfor 3and } beivig multxphtd oz by the other,

the prﬂducr will be found %3 ' Here you'may-ob- |

“ferve that in the multiplication of proper Fradi-
o115, the product is always! kefs than either ‘of ‘the |
~terins given s For in multiplication {uch proportion |




-

Chap.XX.  Vulgar Fraétions  16i,
S | asunity or x hath to cither.of the texms given,, the
uni. | fameproportion hath the.other texm to the pros
L §7% ﬂﬂ&';:!.. . i) 2ieh 1o dlpd D =gy
n Des smnB vl Stk D dusond ¢ S vd baylaishy iip3og 2
W] 2 Whenone ofthe numbers given, is a whale,
Jad | Dyimber or .2 mixt mumber ;. allg | Y ravec]
|m'[,:j when both of them are mixt num- Eﬁ:ﬁ’f{’wﬂi
mdn ! bers;reduce fuch whole number or ... -, S
sihe)| mixtnumbar.or numbcrs into an improper fra@is,
kgl omor fractions by ‘the.tenth or eleventh :Rule of.
= |l thefeventeenth Chapter, and ; then, the opesation,
o |l will be the fame as in the laft Rule. bt
— ) -:%08 % beinggiven to be multiplied by. 5 , the
| product will befound 43 15 viz.: 8% being redu-
| ced.into the improper fraction * = alfo .5 unto 54
sadf multiply 26 by 5, the preduct is 1130 for.a. new
| Nuomerator : allo multiplying 3 by 1, the preducs
| is:3/lorainew Denominator, whichnew Fractign
f.':p':ﬂd e bﬂipg reduced ( according tn_lhﬂl thirtcenth;
whl| Buleof the feventeenth Chapter ) will be 437%
sl the product fought, In like mznner 7.2 being mul-
el Hplied by 5 4, the product will be found 42. Here
abferve, that when citherof the texms givenris, 3
compound fraction, it is fisft of all to be reduced iny
to a lingle fraction, and.then the operation is as be-
fore. o
- Note 1. Sometimes the work of Multiplication
in Eractions may be very ufefully contracted by.this
. following Ruleyviz, . 3
o/ When two Fractions propos’d: to be multiplyed
|  whether, theybe proper or improper ) arc {uch,
that the Numerator of the one, and the Denomina-
tor of the other, may be feverally-divided by fomic
| common Divifor witheut a remainder; you m;-'{?
s take

]|




162 Mﬂ.’fﬂ}‘ﬁrdﬁﬂ# of Book I.' &
take the Quotients infiead of the faid Numerator «
and Denominator , and then multiply as before in’ =
the firft Rule of this Chapter: As for example, if* ¥ i
& be to be multiplyed by 73 ; becaufe 6 the Nume-
rator of the firft, and 12 the Denomitator of the
latter Fraétion, being feverally divided by their
common Divifor 6 give the Quotients 1and 2, I.
fet thefe(or imagine thern to befet)in the places of

& and 12 5 by which exchange therearife 3 and { ;'
thefe multiplyed one by the other (according to
the firft Rule of this Chapter ) produce 75 the defi-
red Produé of & inte 72, in the fmalleft terms.

Again, to multiply 2% by 73 ; becatfe the Nume-
rator of the firt Fraction and the Denominator of
the latter, being each divided by 16 give the Quo-
tients 1 and 1, Ifet v and 1 in the placesof 16 and
165 likewile becaufe 48 the Denominator of the
firft, and 3 the Numerator of the latter Fraction,
being each divided by their common Divifor 3,
give 16and 1, I take 16 and 1 inftead of 48 and 3 5
fo by thofe exchanges there arife 75 and §, which
multiplyed one by the other produce 73 , which is
the Product in the fmalleft terms made by the mul-
tiplication of ;& into( orby )7~ -

2. To take any part or parts of a number pro.
pounded , is nothing ¢lfe but to multiply the faid

. mumber by the Fraction which declareth what part
is to be taken: fo if you defire to know what is §
of 320, muliiply 23 by §, or* by §, and the
product will be 200. In like manner § of 45 § is
304 Alfo} of 12015 30. -

3.50im etimes the work of multiplication in mixt
numbers
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grifldl ~ plied * by the Denominator 4 , the product will
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numbers may be compendioufly performed after
the manner of thefe following examples. viz.ifit be
required to multiply 120 4 by 48 2, firlt multi-
ply the whole numbers mutually,to wit,120 by 48,
and ‘place the particuldr produ@s orderly oneun-
der the other as in Multiplication of

whole numbers;then multiply the faid 120 %
whole numbers firft given by the fra- 48 3
Cions alternately, viz. take} of 48 ~ géo
which is 12 ,alfo take 2 of 120 whichis 480
60,and place the faid 12 and 60 order- 12
ly to be added to the former particu- 60

lar products:Laftly,addalltogether,and  ——go %
* to the fum annex the product of the hE
two fra&ions, to wit in this example, the produ&
of the Multiplication of } by %,which is %,{o the to-

| ral product required will be §832 %, as you fec by

_the example in the Margent. In like manner,if 18 2
be multiplicd by 40 %, the produ& willbe 746 £}
and if 29 ; be multiplied by 50, the produ@ will

“be 1475,3s you fce by the examples following.

5% 29%
M, - ion Ml il 1
720 1450
% a0 .25 B
o 1475
: 746§ |

4. When a fraétion is to be multiplyed by a
number which happens to be the fame with the
" Denominator,take the Numerator for the product ;

be




164 Divifon of _Book ' A
be *2, thatis 3, whichis the fame with the Nu- §
merator 3. - Inlike manner if 3 be multiplicd by §
thedenominator 8, the product ;s equal fo 5 the F

|

Numerator of the faid £,

[ 4

CHAP, XXI. '
“Divifion of Vulgar Frattions

and mixt unumbers.

1. X7 Hen. the numbers given are both fingle §

fractions, multiply .the Denomipator of §

The Divtfron of

fingle frattions. Dividend , and take the product §

-4, forancw pumerator: alfomultiply §
tthe numerator of the Divifor by the denominartor §

the Divifor by the nunierator of the &

of the Dividend, and the produdt is'a new deno- M

minatox; which new.fraction is the quotient fopght.
Soif # begiven to be divided by ¢, the quoti-

ent will be found 2,5 vig. multiplying § by 4 the

" product is 20 for 2 new numerator,
3)& 2o alfo multiplying 3 by 9, the productis
27 for a new denominator, fo is 25 the

quotient fought ; in like manncr if ; begiven to
be divided by <, ‘the quoticnt -will be found
25 thatis 2 7, as you. fee in the Exam-

#5451 ple nliere younay obferve, that in Di-

. v.wifionby proper dradtigns, the quotient
iis alwayes greater than cithex of the fractions given;
- for inDivifion, -as the divifor isin proportion to £
‘lor unityifo isithe divdend othe quotignt. -
| II. When




lied h, |

le,:h;

A gl
i ol
ol the}
anodud}
whip
migator§
o die L
onehtf
e quotif
by4 e
rerator
odudi

o2 (g
giveat
» foool
s Exame
atip -
ot

3 il
o 0

| “‘1 i :
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~ . ¥L.- When one of the numbers givenisa whole
number-or 8 mixt number 3 alfo when both are
mixt numbers, reduce fuch whole number or mixe
number or numbers into an ‘improper fra@ion. or
fraQions, by the tenth or eleventh Rule of the fe-
venteenth Chaprer, and then the operation will be
the fame as in the laft Rule.

So ifg2 be divided by 7 ,the quo-
tient will be found 5 4, for 7 % and 42 73 42 €

+ will be reduced into thefe improper . Yz(as
z IMIg

 fractions* £ and #2 , then multiplying
42 by 2,the produ& is 84 for anew 15)84(s}

+ Numerator, alfo multiplying 15 by 1,
the product is 15 for a new denominator, fo is i+
the quotient fought,which is cqual to § + (as is evi-
dent by the thirtcenthRule of the feventeenthChap-
ter. ) In like manner, if 6 £ bedivided by 3 2, the
quoticnt will be 1 3. Alfoif'5 ¢ bedivided by 12 +

the quotjent will be 33, |

Note,Sometimes the work of Divifion in Fra&i-
‘ons may be very ufefully contradted by this folow-
(ing Rule, iz, When cither the two Numerators,
or the two Denominators of the Fractions propo-
Med, canbedivided feverally by fome common Di-
vifor withouta remainder,you may take the Quoti-

. ‘ents inftead of the faid Numerators or Denomina-

tors , and then divde by the firft Rule of this
Chapter : asfor example, if 2 be tobe divided by
%, becaufe the Numerators 12,and 8 being-each
divided by their common Divifor 4 will give the
Quotients,3.and 2, 1 take thelc inftead of 12 and 8,
by ‘which exchange there arife 72 and 2,the for-

105




166 - Divifion - of c. . Book T §

ing’'to the firlt Ruoleof this Chapter ) gives 37 5
which isthe Quotient in the lealt terms that arifeth
by dividing 72 by §.

0 Apain, to divide®§ by * $sbecaufe the Numera-
tors’2§ ‘and 15 being feverally divided by their
éomrimon Divifor § give the Quotients § and 3,like-
wile becaufe the Denominators 8 and 8 being each
divided by 8 give the Quotients t and 1,1 fet 5and
3 inthe places of the Numerators 25 and 15 ,allo 1
and'1 in the places of the Denominators $and 8;
whence arife ¥ and 5 'Laftly dividing ¢ by 4,
that is 5 by 3, ‘there arifeth §, that is 1 %, which
i’ thé defired Quotient of # & divided by 4.

Ll ﬁé}@fﬁff::; & exercife the Eufu of Vulgar
Fratiions before delivered.
: -Eé_#'cji_. 1. The difference of two numbers is 1 22,
tHe' lefer-number'is 2 % what is the greater 2 Anfw.
3 %, ( found by Addizion. )
itk STl

-9, 5 AWhat number'is that,which if zdded to3 § i
gives tHefom 8337 4n/w. <1 (found by Swhtraciion.) W

' @uéfti'3. There is in_three bags the fum of |

“y31-t1. viz. in'thefirft bag 50 £/ i the fecond
" AG54L what is i the third bag ? ‘dafw. 30 3
“(found by Addition'and Subtradiion. )

T

|

i
+
|
!

Queft 4 Two Meschants 4 and B, have cer-
tain fhates in'a Shipj-the (hare of 4" is 73 of the |
+‘Ship, ‘that of B 7§ §* what is the'differénce between |

“their parts? Anfwisthe thareiof A exceeds the

~fhare'of Bby 77 (found by Subsrallion. )

Quit

{

A —— ——

#
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it Queft. 5 What is £ of 130 2?2 Anfw. 8 3
kit | (" found by Multiplication. ) _ ¥
- Quefty 6. What number is that , which being
e | multiplied by + produceth 25 22 Anfi42 ¥ (found
e | by Divifion. ) 4y

fie |- Now followeth the do@rine of Decimal Fraltions.,

§and R A g .
Wi\ . Tbe DoBrine of Decimal Fraltions.

o

s

CHAP. XXIL

# A - Notation of Decimal Fractions.

P, lTis hard to determine, who was the firft that
b | brought Decimal Arithmetick to light, though
it be alate Invention 3 bur without doubt it hath
| received much Improvement within the compafs
i3 f a few years, by the indufiry of Artifts, and now
wiin}§ feems to be arrived at perfe@ion. The excellency
| thereof is beft known to fuch as can
imolff apply it to the practical part of the TI’EDF" ?P".'r ufe
thendll  Mathematicks, and to the Confiru- i{m“j:é' .
jo ikl Ction of Tables, which depend upon
- || fanding or conftant proportions, fich are Trigs-
\ #ometricalCanons, Tables for com puting of composnd
aeorll dutereft , &e. in which cafes decimal operations do
:of afford fo great help, that ( in my opinion ) many a-

Leoaee %:s have not produced a more ufefull ‘invention.

wls 4] But it may be objected, that Decimal Arithmetick
| for thé moft Part gives an imperfe folution to
o |
P

T Ma a que-
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a queftion. This I giéﬁt, fetlihi:',é;hfwa:‘f, fo given -
e |

may be as ufefull as that which s exaély ctrues
for in common affairs, the lofs of e part of a
grain, ox of an inch,&c. to wit,any qua;{tit_:yr which’
cannot be feen, is inconfiderable : -but I could not
be miftaken, for inextolling Decimals I donotery
—- down Vulgar Fralions, hince experi=
Decimal Fra-  epce fheweth, that Decigal, Frallions
.-:.‘_mm I_r:.‘r-'iF:l'- 1 o LR B 'b gLl .
cimes Ghujeds | O comimonly abufed ; by being ap
plyed to all manner of queltions a-

bout money, weight, &c when indecd many quelti-- !

ons may be refolved with much more facility by
Vulgar Arithmetick , as may partly appear by this
Example , 2iz. at9l. —6 —8d. the hundred

weiglit of Tobacco,what will 987 hundred weighe *

' coft? Anfw. 9212 I. which by the common Rule.
of Praflice by Aliquot parts is found out ina quars
fer of the time, that will neceffarily be required to
work it by Decimals, whichatlaft will giveanim-
perfect anfwet 5 1 might inftance the like incon=

. venience diviers wayes, were it not for lofs of time; |

{othat the right ufe of Becimals depends upon the
difcretion of the Artift, :

1I. When a fingle Fraction hath for its deno-
Fer minator a number confifting of 1 of
The J!ﬁﬂ{”ﬂ‘} _unity in_the cxtream place towards
}’::ﬂi’,”’f“ *" the left hand, and nothing but a Cy-

it is’%nrﬁ <particularly called a Decimal = of this

kind are thefe that follow, 7%, thatishve tenths,

— 5" five handredch parts ; likewife thefe are decis |

IU,E! F:
. = ik s i .___._1_ e ]4_.:' i
shal fra@ions, 53%, LA L G,

1T, A Desiigl tra@ion may be cxprelt withe | |
: out

pher or-Cyphers towards the rizht, |
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out the denomenator, 5} prefixing a point or com=
ma before ( to wit, onthe left hand of ) the nume-
rator, {07} may be written thus, .5 or thus ,5 and
oo thus, .25 or thus ,25. '

I7. TnDecimals  when the Numerator confifis
not of {o many places as the Denominator hath
Cyphers, fill upthe void places in the Numerator
with Cyphers perfixed onthe left hand: fo — ¢ js

oo

written thus .05 ; likewife 5552 thus,.050 5 and

: ITaao
F-'—.::.E.‘_

'l Tocoos thus, .0205, likewile 7555, thus, .006.
E'I'J::’ulr' :' i

V. In Decimals thus expreft,the Denominator is

. difcoverable by the places of the Numerator: for

if the Numerator confifts of one place, the Deng-
minator conlifls of 1 or unity with one Cypher; if
©of two places, the Denominator confifts of 1 with
two Cyphers annexed ; if of three, the Denomina-
tor conifts of 1 or unity with three Cyphers an-
nexed @ {o the Denominator of .25 is'100, the
Denominator of .o50 is 1000, and the Deaomipa-
tor of.096 is 1000, o ;
VE Cyphers at the end ofa Decimal do neither
augment or diminith the value thereof: {6.2, .20,
4200, .2000 are decimals , which have one and che
fame value,for 737 being abbreviated by the eighth
Rule of the feventeenth Chapeer', will be made =2
and fo will 7222 or 72222, | '
. VII. Wherefore Decimal fraétiods are cafily re-
_;ﬂu}:ed to a common Denominator ( which is a
- tronblefomie work in Vulgar Fraltions; lor if all the
" Numerators of as many decimal fra@ions as are
. given, bemade to confit of the fame number of

| places, by angexing a Cypher or Cyphers at the

3 end
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end(thatis on the right hand ) of fuch Numerators
as are defective, they will all be reduced to a com-
mon Denominator, fo thefc Decimals.2,'.03,.027
( which fignifie T2, 752, 7522 ) may be reduced
into thefe, .200, .030,.027, which have a 1000
for a common Denominator, '

““VIII. Theorder of placesin any Decimal pro-
ceedeth from the left hand to the right, contrary
to the order of places in Integers’, which is from
the right hand to the left: (o in this Decimal .247,
the figure 2 ftandeth in the fixft place (being the
outermoft towards the left hand’, and next to the
point, ) the figure 4 ftandeth in the fecond place ,
and 7 in'the third, Alfoin this Decimal 0245, a
Cypher ftands in the firft place, 2 in the fecond , 4
inthe third, and 5 in the fourth,
" 'IX. Every place in the Numerdtor of a Decimil
Fraction hatha peculiar Denominator or proper
value, viz. the Denominator of the firft place is 105
of the feeond, 1005 of the third,1cc0, &c- fo that
the firft place of a Decimal fignifies tenth parts ot
an unite or Integer ; the fecond place, hundredth
partsof an Integer; the third place , thoulandth
parts of an Integer, &, Henceit is manifelt, that
this Decimal 3254 ( every place thercof being con-
{idered apart by it felf ) confifts of .5, .02, .008,
0004 {Vik.3k 7o ksto0 55voes aWhich being 12dh-
ced to a cominon denominator ( by the feventh Rule
of this Chapter J wili give thefe , 3000, .0208,
B cih e et 4 (B e e e
alt which colle@ively make .3254 (or 73225 )
X. In whole numbers, the firlt plice above (that
Is on the leit Hand of ) the place of unities (fgnis
" | ties

A 5 T —— -
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fies Tens of unities ; But the firft place beneath,
( that is on the right hand of ) the place of unities
hignifieseenth parts of 1 o unity, ‘and is ¢alled the
firlt place of Decimal parts, or place of Primes;
likewifethefecond place aboveé the plade of 11 nities,
fignifies hundreds of Unities, but the fecond place

* beneath the place of Unitics fignifiech hundredeh

parts of 1 or unity, and is called the Jecond place of
Decimals, or place of feconds; {o that as the values
ofthe placesin Integers do afcend in a decuple pro-
portion from the place of Units towards the left
hand, (o the values of the:places of Décimals do
defcend in afubdecuple jproportion bepeath Ihe

. place of unitstowards the right hand *i%; Among

the places. of Integers , every following place to-
wards the left hand; is ten times the value of the
next preceding places But among the places’ of
Decimal parfs, every following place towatds the
right hand is one tenth part of the valie of the neit
preceding -place:  all which will be evident| by
the following Table, | 2 2833 b~

ot
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inthe foregoing Table you may oblerve, that
the places of Integers or whole numbersare fepa-
rgated from the places of Decimal parts of 1 ( or uni=

tic ) by a point ; {o the number on the left hand of

the
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- Chap. XXIL.  Decimal Fraftions. 173,

the point exprefleth 75285 Integets-ox tnities, bug:
the number on the right hand of the point exprcle
fethooely 8237, parts.ob1( or an lateger) fuppor:
fed to be divided into, 10000 equal! parts, | In like,,
manper. this number § .8 fignihies 5 Integers and.,
eight tenth parts. of an Integer , and, this. pumber,
285 .82 fignifies 285 Integers { or Unities ) and,
743 parts of an Integer, 55 25 :

- )l w Lk LEr ‘,'i 1§ ._:'.-,- e BELE [_|' _..I.':.._I,_,.-..,rl
.] .. 4

CHAP, XX, 1 22l

onste Decimal kradlions.

: Cﬁm"*ﬁfgﬂéﬁ'-' Redution o Valgar F"e’l-'
. z

I;;lf the greateft Integer of money;as alfo of weight;
< Bmeafure. &e.were fubdivided decimally, to wit;
a pound of Englith money into ten ‘equal 'pieces of
coyn, ‘and every one of thefe into tenother equal
pisces,8cc.and weightsy meafures,&c. after the fame
ianner; the doGrine of Arithmetick” would be
taught with much morc cafe and expedition than
mow it is; but it being improbable that {ucha refos-
‘mation will evex be:brought to pafs, I fhall proceed
in, diveing a courfe:to the fiudious for obtaining
-the frugal ufe. of fuch \Decimal fraétions as are in

:&FGW'CI‘; 11 Vil ciid J
<10/ 2, Forafmuck: asin, drithmetical queftions,fonic
-ofthe given numbarsdo, for the mo it part-happén

\  ‘tabefractions, .2 waymult be thewd how to xe-
| duccaulgar F radiion to a Decimal Eraliion 3 yetin

fome
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{fome cafes there is no need of this Redullion; for
example, a foot in length is vulgarly fubdivided in<"
to 12 inches; ‘an inch into 4 quarters, “and each
guarter info 2 half quarters; but a foot mayias’
eafily , and agreat deal more commodioufly be di-
vided, firftinto ten equal parts , ‘and then each of>
thofe into ten-other equal parts,; and each of thefe
into ten other equal parts 5 ("or at leaft (uch divi-
fion muft be fuppofed or imagined when it cannot
actually be made. ) This foot in length fo divided,be-
ing applyed to the fides of fiperficial figures, or of
folids will at fislt fight give the quantities of lines in
feet and decimal partsofa foot-( as readily as a foot
vulgarly divided will thew yon how many feer,
inches, quarsers,-and balf quarters are contained in
any line ) from whence the fuperficial or filid con-
tent may be'found' in feet by multiplication only ;
and how much this excels the valgar way, 1 fhall
partly maaifeft in thestifth Rule of the 26thiChap-
ter. Thelikefubdivifion Lwould have to be made
of a Yard, Pepeb &c. IO e
1.1 Ly Afiagle fra&iony which is no decimal
s ofraékion, may be reduced intorasde-
B ey e cimial of the “faimie walue,or infinitely
ion to & gieid = near( for alhivulgaefradtionsicannot
mal fractions) 17 beexaltly rednoedito decimals y)by
.  11ai) 1 the Rule of FHree dired ; forcas:the
Denominator of any {inglefration whatfoever ,is
to:the:'Namerator thereof, olis hny other Deromi-
nator to his correfpondent Numerator :: Exampple,
let it be réquired to reduce ¥itoa Decimal, whofe
Denominator is affigned tobe 1000,fay by the Rule

-of three;if the Denominator 8 hath g fora:Numer |

rator, whatwill the Denominator 1000 require for
a Nu-
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- CUB/XXIIL 15 Decimdl Badhions

'now If we coh

a Numerator 2° Multiply and divide a$ the Rule.6f"
Three diredi doth require, fo will the fourth propor-
tional be found to be 625, whichis the Numeratos”
foughtitherefose 7825 or .62, is a decimal frattion’
cqual inyvalue to I. Another Exanple’, let it be i
quired to reduce T30 iNtoa decimal fraliion, wh@ﬁf B
Denominator (hall be 100000, fay by the Rulé of
I'hl;f-ﬂ_, H-EQ-C" ﬁ]e Dﬁnpmina[nr'gi_v_"é_? for a Numfj-:'
rator, what’_wm_ t’h:“l}ﬂmm;ijﬂm; i If-:.]rui';:'_'
for a Numerator ? Aufe. 2916 and fomewhat more,!
but that which the faid 2916 Wants of being a trie
Numerator i lefs than 5= pare of an Intéger”,

therefore the décimal fradlion 7 >146f 029 16.1;

almoft equal to 57 which 572 casnot be exadtly re-
duced into a décimal fradtion. The like will happtn
in the reduction of moft vwlgar fratiions todecimals;.
In which cale,the Denoniinator of thie” decimal m otk
be affigned to be fo great, that what is wanting id the

i O30

I\[I:n‘:r.-f@r'amr' may be an inconfiderable value,
ot ! B S R Y B Ll Laild ; <

" IV pbrithe doteliid rdund 2 ihé Kabwhes -
.accultomary patts of Money, 17 ff;g?;?,Mfﬂﬁﬂ'ELﬁﬂ! #
'8¢c.may be reduced to decimals : for if you defirc to

M Rres

“ know what decinal fraéfion Of 2 pound. fferlin 15 €-
el o 3P i A

_quakin value to one fhaliing , confider fitls (hit"a
pound isthe Integer, and that 20 (billings ar ecqual
tothat Tnteger, therefore 1 (hilling is 32 of a pound,

&ive-one pound to be divided- {hto

100000 parts,viz.if we affign 100000 for theDeno-

5
“minator of a 'dttc'iiﬂ'# fradtion, the Numerator will be

found by the 1aft Rule to be 5000,{0 that 4554 by
405000 0t .0§(for cyphers at the end of a decimal
aveof no uft, “as hath been fhiewn in the 6th Kl of
‘the 22 Cﬁ.‘:ﬁﬂ*ﬁs adecimalSatiton of a poustd and’is
i Ak i exaltly
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88ly equal to 1 & or 3% part of a pound fterling.
Inlike manner forafmuch as 240, pence are equal.

to a pound of Englith money,7 peaceare 333 parts
of a pound, which fratiion will be reduced into this
decimal 02016 L.which isis very near equal to 533!
for it wants not 755555 part of a pound. Moreover
fince 960 farthings are equal to a pound Englifh,one
farthing is 535 part of a pound,which will be redu-
ced into this decimal .co104 l. vexynear ; butif
you pleafe to proceed near to the gruth, you will
find this decimal 00104166 &¢c. to anfwer 3
farthing, and fo by augmenting the Denominator
with Cyphers, you may proceed infnitely near,
when you cannot attain unto the truth it felf.  Af-
ter the fame method may, the vulgar Sexagenary
fradiions ufed in Aftronsmybe reduced to decimals,
for {ince a degree is ufually {ubdivided into fixty
parts called minutes ox primes ; a prime or minute
into (ixty parts called feconds; a fecond into fixty
shirds+ athird into fixty fowrths , &c. and con-
fequently a degree is equal unto 60 minutes ( or
Primes )or unto 3600 [econds, ox 216000 thirds
or 12960000 fourths, ére. It is evident that 7
minutes ( or Primes ) are 72 parts of a degree,
which by the third Rule of this Chapter may be
reduced into the Decimal .1166 4 ¢&ke. Allo 29
shirds are 57722 parts of a Jﬁg,rtqﬁf]‘%_mqy be re-
duced info the decimal 000134, &e. Mareoyer,

L 2L aid e M — -y . .

$8 :33: 14 :12,thatis, 58 Primes, 33 [econds,
14 thirds, and 12 fourths may be peduced to a deci-
mal in this manner, viz. reduce them all into
fouwths (according tothe fixth Rale of the feventh
Chapter )fo will you find 12647652 forrths,which |
) age |
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are }35%2442 parts of adegree,which valgar fradtion
may i:i' uu::t:fllEI into this decimal of a Jaégrrr}tu wit,
975899,8&c. ( by the third Rule of this Chapter,)

This to the ingenious will be a fufficient light
for the finding of the Decimals congruent to the
fillings.pencesand farthings which ate under a pound
frerling 5 alfo the decimals of the known parts of
Weight, Meafure, Time, &c. as they are expreft in
the following Table , wherein you indy obferve,
that moft of the decimals confift of 7 or 8 figures,
yet in ordinary practice, you fhall have occafion
to ufe only the firft five, and fometimes fewer.




=L T el i .

£ e —— =
. - T
T o o ey P TR T SR S S

73
“THE TABLEi;

(‘.’)F

Téf Table.

. Book I..

.REb%WTION

I

2%

. K

‘IA' B L E I I  pence with Df.-:imah L
O}'r Englifh ‘money, | Farthings| of a pound
the Integer berng “H 210489583
W Pound." _ 0470166

Decrmals '24‘68 73

Shillings\of a pound i 'oﬂ?fvﬁ

8193 04375
18,9 0427082
I@ 35 10l .0416666
10.8 0400625
1375 0395833
147 0385416
13k65 9! .0375
i Lo 5 0364583 .

I]|$5. .stq_rﬁﬁ
lL| 034375
L § 10333333

4 10322916 |
735 03125
8.3 .0302083
3 2 7| ;0291666
4.2 028125
3 LS .52?0333
2[1 0260416
1.85 6| ,025
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i 1:0239533 147
0229166 1365
.021875 . 12/.6
§ 0208333 11(.55
0107916 10):5
01875 cli4s
0177709 thd
4|.0166666 135
015625 6\.3
0145833 525
0135416 4|2
3]|.012§ 5|.lg
0114583 21
| 1.0TO4166 1.0%
-, |-009375 Decimals
21.0083333] . Grains| of anounee
?-90?62915 23 | .0479166
|:0002§ 22" |- .0458
1 pen. & ,I far, .GDSEGEB 51 .Uig?gga
Al '/ .0041666 20 | 0416666
Farth. b ISR %
At A, |03 o) 19-| 0395833
220 Fapth, 10920 33 18 | .0375
' pOpIRAE 17 | 0354166
T AEBL ET I .26 ) 10333333
Of Troy weight , the In- 15 | .03125
teger being an Ounce, 14 | .0201666
. Peny|Decimals of :2 ﬁz?ﬁgg
weights| . an Owunce 11 | 0220166
19195 101 0208333
18).9 9| 01875
Ig-gs 8 .0166666
1
4 h 7| 0145833
— 15475 -6l .0125

s:
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200 The Table.
1::}:.04[6:& ' al Ggﬂzlq.zf
0083333 +101.0892857|
00625 9|.0803571
1 .0041666] - 8l.07 14285
16020833 71.062§
T4 BLTJT 111 6.0535714
of Averdapois  great 5'.0446428
::gbt thelitteger Eaemg !' .C557142
an D Jrrdlﬂ?ngrjr #0, ‘0267 57
wit, 112 pnnud: l | 2] 01?3571
Kquarters ofi decimals of] 10089285
1:1 bundred. | 1 bu;:drrad decimaly -:y"
75 'Omrd:w I bundred.
2 t;j 15[.0083705|
g L)28 - 14|.0078125§
decmatsof- 151:0072544
Pounds \y bundred. 12/.0066964
"‘"“_""1.;, o 11.006138
362321428 ic}oossos
I5} 2232142 90050223
2442142857 81.0044642
: 2312053571 2[0035002,
: 3-?:'-1’95-]-135 . '5'06534.32
B 21,1875 540027901/
4 20|.1785714 4¥00223271| |
el 19111695438 3 '5016?411 _ I
i 18,1607 142 2|.0011160
1.a00553a3

l16,1428571 | grartersofjdecimals af‘

15.1339285 Ounce.| 1 bundred
) 14.125 3 unw,lﬂst
! 131.1160714 .2|-:0002790]
] 12{.1071428 11.00013 95}

“TABLET




XL | Chap.XXIII. of Reduction. 201
T T4 BLET 17, 6.0234375
tg Of Averdupois little 5|:01953125
8N weight, the Integer being 4/.01562%
by @ pound, 3lor1171875%
§ decimaly of| 2/1.007812%
§ig ' Ounees) a pnund 1 -uﬁjﬁﬂﬁis
~r=5 15]. 9;?5 quarters’ of |decimaly o of
i il 875 | _adom | 1o
- 13[:8128 3| «0c29296
: 12|.75 2 ©010531
11[.6875 e 41| 0009765
10,625 TA'BLFTV
9[.5625 Of liguid meafures | the
: 8.5 Ant eger. !5 2ing z g:fm.tr
714375 ' a'ﬂrmu:'.r ;3;‘;
61.375 Pints. I galon,
Jf-3125 hiN - .8
al2§ v, _?';’5
3 .IS?, 5-_525
joszg! 2(.125 4'_5
i ghocas 3:375
;g-:-ﬁil . decimals of 2|.25
il B |Drams, i@ pound. 1'.125
7! 15:0585937 S\ quarters o1 decimaly of
‘ﬁﬂl : 14 4054‘53?5 a pint, agalion,
174 B 13].05070115 YR 3
o 12.0458;5 2 ;‘i?
sl 8 3110420667 5 1/.03125
;;* 10l.0,90025
,;Irei' | 0l.03515625
‘3 | 8 03 125
v 71.02734375
{

TABLL

_:::EJ'
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\: 248 LET VL TABLET VI |
OF dry meafures, the In-Of long meafures , oné |
J;:Eeyybef;fg:{; Quarter. Yard or one Ell being the |
- decimals of If’fgfr‘ B
Bufhels. \ a quarter. lquarters of dicimals of B
5] (875 {1 yard or lLl_yardur 1 M|
{75 gl L . oL
5|:625 3|75 o
415 21-5 o i
31375 1las . [ 'WI~
2|-2§ | decimals of| |
oM ks Y Ntk yaar 1Al
decimals of | — 2t ae7s | Bi7
Pecks @ quarter, | ; ':,3.;5 i -J‘.,I
3]-09375 | ~1f.0625 ¥
2| 0625 quarters of |decimals of | d
1/.03125 I nail. (ya.or1ell & &
1 - . = . -_E
quarters ‘of | decimals of 31.046575 |
| -‘?__FF'E%-___ a qu_artfr_ . 2{.03125 R |
3|.0234375§ 1_.01561-5 o~
2,015625 TABLET FIIL
1.0078125 |0f the Reduélion of in-{ ¥ |
decimals of \ches &c.t0 decimals the| ¥
\ Pints, . a quarter. \Integer being a foot in} W |
3 .005859 [length. q|
r * 2.,003906 decimals of] |
1.0019%3 Inches. |4 foot,
\ : ~ 11,.9166666
10 .8333333 |
__._?_?LE___ :
8
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81.6666666 |parts of aldecimals of
7t5833333 | dozen, a grofs,
6|5 11.076388
54166666 10.069944
413333333 g.aﬁz;
325 L0
2|.1666665 ML
P iys :,oagaiiif 6.041666
guariers  of \decimals of 5.034722
dan !H‘E’b. 2 ﬁgf. o ;.I_,-D 7 '}:??’
3l.062§ 3020533
2.0416666 24013888
110208333 siceag4d
r!m{Fu quarterl.0104166 | TABLET X,
of an inch, \Of Time, a day being the
I AB L ET 1X. | Integer, |
Of dozens ghe Integer be- \decinzals e}f‘
ing agrefs, Hours. |a day,
decimals of 2319585333
dozens, |a grofs. 22|,0166666
1149166666 21.375
10.83 201,8333333
9,,?533333 197916666
8.6666666 18175
583 17:70833233
grz ek 166666556
54166666 Iihﬁzs
4 3 141.5033333
3 .2353333 13(.§416666
2/,1666666 12\.5 g
108 11.4593333
33743 10 .,4166666
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?ri?ﬁ 38.0263808
81.3333333 37|-0256944
71 2916666 36(.0249999
"~ 6R2§ 35(:0243055]|,
5.2083333 34{.0236111
4.15?5656 33.0:29155:
2112 32[.0222222
2.,0833333 | 31(.0215277|
h__;____ihﬁilfffﬁ, 30/:0208333
decimals of 20{.0201388
H_?_‘rﬁi_ffm:. 3 da}-, 28 .0 ng.q.q,q_
Ay zgfalsys
581.0402777 26/.0100555
: e 2-5 *Gl?agl I
570395833 166666
5610388888 2;:3{59?22
5§VG§E194¢ , 22(.0152777
Sf'cjggo : 21].0145833
§;EE§6!1?3 20(.0138888
s 19|-0131944
5'r9?3%155 181.0125§

5Lrag4yzzz
4510340277 |
4%/-0333333 |
47]:0326388:
46|:0319444
4510312500
A41-:030555)
43|.0298611

42{.0201660
g|.0062
411.0284722 810034332
?C‘Dl????? 71,004 8611
3910279853 6|.0041666
= 4 5~9934?{i

17{.0118055
16/.0TTIIII
15.0104166
14/.0097222
15(,0090277

11|.0076388
10/.00694 44

12/.0083333 “E

——

il
4 |

G
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4-0027777
30020833
2,001388%
1,0006944

V.- This Table aforegoing confifts of ten feveral
Tablets,of which the firfi intituled i
Englifb mowney. Jeontains in the firtt, . Zubler 1. of
column thereof the particular Fra- = £z mancy.
Clions(( viz. the/bilings, pence, and -
farthings:) ofa pound fterling ;and in the other co-
lumn the decif4ls, unto which they may be refpe-
Cively reduced: So inthe fame Tablet .65 is the
decimal, anfwerable to-13 £.7,0208333 to 5 doand
003125 to 3 f-Likewile, 0485583 isthe decimal
of 11 d. together with 3 farthings s \Alfo, ;03125
is the decimal of 7 pence half peny, _

VI The next Tablet( intituled Trcy weight )con-
tains in the firfk column. thereof the
particular Fra&tions ( vizy the Peny . 2. Of Troy
weightsand Grains )ofanounce Troy,; - Feisht,
and in the other their refpe@ive deci-
mals: fo.6-is the correlpondent decimul of 12
peny weight, and .0020833 of I grain. Likewile
+025 is the decimal of 12 griins.

VIL The third Tablet ( intituled Averdupois
great weight ) contains in the firft co-
lumn thercof the Fra&ions (wviz, the 3 ”‘:‘4‘”;;
Luarters, Pounds ; Ounces , and the ;ﬂ;;i”
Quarters of an Ounce) of an Hundred
according to Averdupois weight, and inthe other
their proper decimals: fo .5 is the decimal of two
quartersor halfahundred,. 1517857 of 17 pounds:

. 1 N

3 0033482
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0033482 of 6 Ounces, and .00041 85 the decimal
of 3 quarters of an Ounce. g
. 7111 The fourth ( intitaled Averdupois little
weight ) (heweth you the fraGions(viz.
the Ounces, drams, and quarters of a
dram ) of a pound Averdupois, toge-
ther with their refpective dccimals:
fo the decimal of 3 Ounces is 1875, the decimal of
o Drams i5.03 5 1562 5,and the decimal of one quar-
ter of a Dram is .0009765. ;
1X. the fifth ( intituled Liquid meafures ) hath
" the fraéions ( viz. the Pints and quar-
s.0f Liguid ters of a pint )ofa Gallon 5 and like-
wife theit feveral decimals: ' fothe de-
| mal of § Pints is .625, and the decimal
of two quarts or halfa pint is .062§.
X. The fixth(intituled Dry meafures ) gives you
_ thefraétions ( 'viz. the Bufbels , Pecks,
¢ of Dy quearters of Pecks and pints) of a quar-
meafuress  texr , together ' with their peculiar deci-
mals: fo .375 is the decimal of three
Buthéls, 03125, of onePeck, :023437§ of  ofa

peck, and .003906 of two pints.
X 1. The feventh ( intituled Yards and Ells) of-
fersyou the fractions ('viz: the Quar-
ters, Nails,and quarters of Nails ) of
Yards or Ells, and their refpective de-
cimals: (o w25 is the decimal of one
quarterof a'Yard or Ell; 125 of two: Nails, and
046873 of three quatters of a Nail. '

X 11, The eighth (intitaled Redulion of inches,
Scc.to ' decimals of 3 foat ) prefents unto you the
fra@ions (td wit, < the - Inches , quarters and
half quaiter of an*Inch ) of a fuot, togethse

gt e with

4. Of Aver-
.:qunl:: Iitele
weight.

meafures.

. Of Long

meafuress
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with their correfpondént decimals: o 4166666

is the decimal of 5 Inches , .0625°0f & of an Inch,

and .0104166 of £ or halfa quarter ot an Inch.
XIII. The ninth Tablet (inttuled Dozens 5)

. yields you the Fradions (" viz, the

Dozens and particulars ) ofa Grofs, 8. 0f thines
asalfo theirrefpe@ive decimals: (o accompred by
2§ is the decimal of 3 Dozen, and LR o)
0486171 of 7 particulars.

XIV. Thetenth and laft Tablet ( intituled Time )
gives you the Fra&ions(viz. theHours @
and Minutes ) ofa Day : fo.625isthe ¢ Of Tine.
decimal of 15 hours, .0375 of 54 mi-
nutes, and .co06944 of one minute,

XV. Whena fingle Fraction of any of the pre-
mifed Tablets is propounded to be
reduced toadecimal, find itinthe 7he ufe of the
firt Column of the Tablet; unto Ja7e Tablc for

: 2 . the Redullion.
which it belongs ; this done, jult a- L" -,;Jf cff,,ﬁ:

.gain(t that Fraction fo found, you fragious fo de-

fhall have the decimal required : o cimals
13 s.being propounded, taking the
firlt premifed Tablet,1 find 13 s.in the firlt Column

-of the Tablet of money , and juft againft the fame

thirteen thillings, I obférve .65 before which having
prefixed a point, and by thar means figned it for
a decimal ( accordingto the third Rule of the 22
Chapter of this Book ) T conclude the fame .65 o
ordered, to be the correfpondent decimal of thir-
teen fhillings the fradtion propounded : In like
manner .0229 166 is the deczmal of 11 grains in the
Tablet of Troy weight ; and 0357142 the decimal
of 4 Ib. in the Tablet of Averdupois great weight,
S Co

N ¢4 XVI. When
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. XV I, When two or more Fractions are pro-
pounded, and itisrequired to find adecimal equi-
valent unto the fum of them, find the decimal of
cach of the Fradions given according to the laft
Rule 3 then adding tpgether the decitnals fo found,
¢hat intire fum is the decimal fought: {o 13 s, 5.4,
_being reduced toadecimal, is .670833 5 for the
decimal of 13 5. is .65 5and the decimal of §4.
,020833, which being added together ( by the fe-
cond Rule of the 24th €hapter of this. Book ) a-
mount t§.670833, wiz. thedeccimal which repre-
fents 13 & § d. the Fraction propounded : In like
manner the decimal of .0 peny weight, and 13
Grains is .477083 3, and the dcgimalﬂf‘; C.19 b,
7 Qunces is 67554, &e.

13 1. 65
54, 020833
670833
9 P e 45
13 gr. 027083
, +4779%3
o o a5
19 1b. .16964
7 ounc, .00390
67354

And here zs you {cé meer Fra&ionsreduced; fo
likewife may the Fraétions of mixt numbers be re-
duced to decimals. for ¢xample, thefec numbers 9;
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Ib. 7y ounces 13+ drams. Item of 67 Gallons, 5 %

~ pints, Trem 28 .Quarters, o, Bufhelsand 2 % Pecks,
after reducbionare 97 489176717187 yandi 28
078 1. : -

9744375 67 .62% 28.0'633'

0§07 0937 Q01§86
L0000 1 i — RE35
67.7187 sxu 28. 0781
974891 - >

Again 22 % yards, 3 § Nails; Ttem 36 Grofs):
* | Dozen and 5 particulars , beingireduced , aré zg
7031, 36 2847 1(

22'.§
1875 36 .23
0156 0347
22.7031 362847

XVII. Whena decimal is, propeunded to. know
what Fraéion it reprefents, fearch 109
the fame decimal in the lecond Co- | 3, 9f Deeinels
lumn of the Tablet;unto which itbe- ;;;M’f 3h. 2}
loogs, where if you find it exprefly,
the numberjuft againfi it in the firft Column is the
fraction you look for ;. o .65.(C xcprefenting the
fractiorrof a pound; fterling ) being given, %ﬁnd
;itin the fecond Column of the. Tablet of Money,,
and over againft it in the firft Column X find; 33 s
which is the fraction reprefented by .65, the deci-
mal propounded. In like magper 3 .025 ( repre-
fenting 3 ounces and .025 of an ounce Trop) be-
ing propounded, the number reprefented by it, is
3 Ounces, © p.w. 12 grains,

XVIIIL Whea in the fecond Column of the
Tablet,




210 Redutt. of Vulg. Fraltions Book I

Tablet, unto which you are direGed , you cannot
precifely find the decimal propounded, fearch that
which being lefs , comes neareft untoit, and take
the number that anfwers unto it in the firft Co-
lumn for the greateft fraction of the number re-
quired : thendeduing the decimal fo found out |
of the decimal given, find likewife the remainder,
as another decimal, and take his correfpondent
number for the next fraction of the number re- |
quired : and {p proceed in that order, till you have
difcovered the intire number reprefented by the
decimal propounded.

Example: .6739 being propounded, I demand
the fra&ion of a pound fterling reprefented by it 3
the decimal in the Tablet of money, which being
lefs comes neareftto’ .6739 is .65, whole corre-
fpondent number in that Tabletis 13 , which are
the fhillings of the number required; then fub-
tra&ing (' by the ‘1 Rule of the 25 Chapter of this
Book ) .65 out of .6739, the remainder is .0239,
and the neare(t decimal in the fame Tablet to .0239
is 0208, whofe correfpondent. number is 5, which
arc the pence of the number required : laft of all
dedu&ing 0208 outof .0239, the remainder is
o3 1,whichgivesyou in the firft Column 3,being
the farthings of the number required: So that I
conclude the intire fraéion reprefented by the

decimal. 6739, Is13 .54 3f

2O ¥ 6739 L fterling,
Subtralt 13 5, ————.65

- .0239
Subtrali 5 d. 0208

3 f 0031

a—
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In like manner 7 .359 C. being reduced by the
Tablet of Averdupsis grear weight is a1k 4
ounc.And 94 .58 lb.reduced by the Tablet of Aver-
dupois listle weight is 94 b, ounces and 6 drams.

: 6

Subtrail 1 quarter ¢ 3; ; :
' ST
Subtrall 12 1b.— —.107
4 oz, ~.002

oL, 94.58 Ib.
Subtraii 9 0z. 56

6 Drams. ——02 .

=

CHAP. XXIV.
Addition of Decimal Frattions.,

I 1 O fuch as well underftand the Notation of De--

& cimal fraltions all the varieties of their Nume
ration,to wit, Addition, Subtradlion, &c. will be as
cafie as the operations by whole numbers 5 there-
fore he that would be a good Proficient in Decimal
Arithmetick , muft throughly underftand the 22
and 23 Chapters aforegoing.

I1. When divers decimal fra&ions are given to

‘beadded together, they muftfirfi ofall be erderly

placed one under another according to the do-

| @rine of their Notation.  So if thefe Decimal fra-

&lions, to wit, +125, .39 and .7 were given to he

! added, they muft be written down thus;

125
.39
i aln
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or if you will have the fame number of places to
be in all the decimals given, without altering theie;
values, they may be written thus, ° SR
125
390
JJO0 L
Not thus,
SLAE
.32
Sl i
For the Figures or Cyphers , which are of like
deprees or places muft be -fubfcribed direétly one
undex another, viz. tenth parts or primes muft be
written down dire¢tly underneath zenths ; allo
bundredth parts or' feconds muft be placed under
bundredth parts, asyoufece in the firfy Example ,

where .3 or three tenth parts in the fecond decimal

ftands dire@ly under .1 or one tenth part in the
firlt decimal ; likewife .7 or feven tenths in the
third decimal ftands directly under the tenths in
tthe former, and {oof the refi.

In like manner, when mixt numbers, which con-
filt of Integers and decimal parts are givén to be
added, due refpect muift be had of their fubfcripti-
on one under another: fo if thefe mixt numbérs
to wit, 32 .056, 7 .07, and T .9 were given'to
be added, they maft be written down thus, |

jz 0§56
¥ 07
I.9

ITI. Having pliced the decimals and drawn 3

lincunderncath in manner aforefaid, add them to- |
gether, |

g i e i
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Chap. XXV..o Decimdl. Frattious 23 2

gether,beginning with the outermoft rank towards
the right hand (" as hath beey taight in Additionof
whole numbers of one denomination in the third
Chapter: ) foif thedecimals in the firft Example
of thefecond Rule of this Chapter weie given to be
added, I firlt fubfcribe 5, whichisall that ftands in

- the firli rank towards the right hand , then pro-

ceeding to the fecond rank, I fay 9and

2.make 11, wherefore I write down 1, .izg_
which is the excefs of 17 above 10,and id

for the 10 I carry 1 in mind to the — 7 __
next rank, faying 1 in mind added to A

- 7 makes 8, which added to 3 and 1 make 12,where-
* fore I write 2 which is the excefs of 12 above 10

under the line, referving 1 in mind for the 10,then
I prefix a point before 2 , which ftands in the firfk
place of decimals;and on the left hand of the point,
to wit in the place of Units or firft place of fute-
gers, I writedown 1 ( beingthe t in mind ) which
done, I find that the fum of the Decimals given is
I.215,that is, one Integer ( whether it bea Perch,
Yard,Foot,ére, Jand 721% parts of an Integer,as you
fee in the Example. In like manner thefe mixt num-
bers 32.056; 7.07 and 1.9 heing given to

be added, their fum will be found to be  32.056
41.026,that is;41 Integersand 1535parts  7.07
‘ofan Integer,as you {ce in the Margent ; 1.9
‘more Examples for thelearners exercife 45,026
are thefe.

025 0.35 .32/

.03 5.26 012

705 3031 §04.19
CHAP,
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CHAP. XXV.
Subtrattion of Decimal Frattions.

I.H Aving firfs written down thegreater ofthe
two numbers given ( whether it be 2 whole
g number, mixt number,or decimal ) and the
*®37  leffer underneath the greater, according
7%%  to-the direions in the fecond Rale of the
©53  24th Chaprer, Proceed as you are taught in
Subtr2&tion of whole numbers (‘by the Rules of the
4th Chapter:) foif this decimal fraction +784 were
given to be fubtradted from this decimal .837, the
r-mainder will be .053,thatis 7555 partsofan Inte-
ger;in like manner if this mixt number

385004 78 .919 were given to be fubtracted
7292 {m 205 .094, the remainder will be
216 .175 ,y6:215 ineach of whichexamplesyou
may obferve that 10 is borrowed as often as need
requires, according to the Rules of Subtrattion of
whole numbers of one denomination: Note alfo,
when the decimals in both the numbers given con-
filt rot of the fame number of places, that decimal

B

o= T T

which is defe@ive in places towards the right hand, |

o il

muft have the void placesfilled up with cyphers, or

at leaft cyphers muft be fuppofed to be annexed : fo -

il this decimal .04338 be given to be fubtradked

'25‘“’; found to be .60662, and the Work will
ﬁj;gﬂ ftand as inthe Margent, where you fee
. 2

the three void places are fupplied with

cypheis , and then the operation is asin whele
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gure cannot be fubtra&ed from the upﬁcr. More

Examples of Subtraltion of Decimals are thefe
following.

24.04338 37: -394
65 C. 104 35
23.39338 36.896  .044

~ CHAP. XXVI
Multiplication of Decimal Frations.,

I ‘ x / Hen two numbers are given to be multj-
plied,and are both mixt numbers,or both

. decimal frations, orone of them a whole number,

and the otheradecimal or mixt number ( which
are all the cafes that can happen ) there is no me-
ceflity of writing them down precifely one under
the other as in Addition and Subtra&ion, for the
produc or number fought in Multiplication de-
pends not wpon any regular placing of the two
numbers given:{o if this mixt number 56,3 were gi-
ven to be added to this mixt number p
1. 30526, they ought to be written :,5 s
one under theother, as you fee ( ac- 22 3
cerding to the fecond Rule of the 24th Chapeer ; )
but if they are to be multiplicd one by the other,
they may be written thus,

1.30526
56.3

IL Toanyof the Cafes which may happen in
Multiplication of Decimals, multiply the numbers
givenas if they were whole numbers , then cut off
always from th eprodué by a point, comma ) or
ine
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line, {o many places, towards. the right hand, a®
thereare places of decimal parts.in both the nums
bexs given to be multiplied ; that done , the figure,
or figures ( if any happeh to be ) on the left hand
of the faid point or lin¢ of feparationdoth declare |
the Integer or Integers in the the product,and thofe * |
on the right handof the point are”decimal parts
of an Integer : foif this mixt number 56 .3 ( that
is, 56 Integersand 73 of an Intcger ) be given to
be multiplied by this mixt number 1 30526, the
produé will be found 73 486138, that is , 73
Integers and 7555535 parts ofan Integer ; for ha-
ving chofen that to be the Multiplicator , which
will caufe leaft work, and fubfcribed it under the
Multiplicand (- to wit, 56 .3 underneath.1.30526)
1 proceed according to the Rules  of Multiplicati-
on of whole numbexs,ziz.having drawn a line un-
derncath the numbers given, I multiply all the

Maultiplicand,to wit, I ;30526, as ifit werea whole
number, by, 3 the fitlt multiplying figure, and fub-
fcribe the produd thereof, whichis
391578 underneath the line, and
—————_% proceeding in like manser with the

T.30526
56.
39157° other multiplying figures 6 and 5,at
783156 11t ¥ find the total of the particular
652630 produ@stobe73486138 5 and be= |
731486138 Caufe there are 6 places of decimal -
parts in both the numbers given ( to wit, 5 places
of parts in the mulfiplicand, and 1 place in the mul-
tiplicator ) Lcut.off 6 placesto the right hand from
the total before produced, fo will it ftand thus
731486138 : wherefare-I conclude that.the itrae -
product is 73 T35 3 0r 73 486138, that is;73
Integers and almoti 3 otan Integer In
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Inlike manner,if this mixt number 2406.25 (that
i§ 246 731 ) were given to be multiplied by 35 In-
tegers, the true produ& will be found §6,8 75,

thatis 8618 Integers and *735 parts of -an Inte-

g¢r, as you fce by the operation in the

Margent, where you may obferve that 246.2§
two places are cut off from the total 35
number produced of the multiplicati- —-
on, towards the right hand, -becaufe 123 12§
there are two places of decimals in the 73875
multiplicand ( the multiplicator con- —— .
ifting of Integers only ;) butif there  $6; 8l75
had been decimal parts alfo in the
multiplicator, fo many more places (hould have
been cut off, as was thewed in the firfi Example,

Again, if thele two decimals.87 and 9 ( to wit
705 and 72 Jwerc given to be multiplied one by the
other, the tru¢ produ& will be found to
be: 783 that is 7252 parts of an Integer, .8
as youfccin the Example , where you .
may oblerve that the product is a fra-
&ien only ; for after 3 Places(being the © 783
number of places of declmalsin both the
numbers given to be multiplied ) are cut off to the

right hand, there remains no Integer on the left
hand.

I1I. When the Muitiplication is finithe, ifthere
arife notfo many placcs in all as ought tobe cut
off by the fecond Rule of this Chapter (" which may
often happen when the produ& is a fraction 5 ) in

¥ fuch cafe, as many places as are wanting, fo many

cyphers muft be prefixed to the product on the lefe
hand thereof, and then a poirt mult be prefixc
0

to
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tofign the produtt fo increafed for a decimal @ fo

thefe decimals .0375 and .05 be-

ing given to be multiplicd one by

1.0375 the other, T multiply 375 bys,
.05 and there arifeth 1875 : now ac-
cording to the fecond Rule of

001875 this Chapter, I{hould cutoff 6
— places to the right hand, and here
* g.525  arebutginall; wherefore I pre-
.0026 fix two Cyphers, to wit, as many

_ as there are places wanting, and
.33150  then prefixioga point , the true
.11050 product  will be .00187§ or

- —-—2325  Jnlike manner if this

loooooo®

.014_;,550 mixt number 5.525 be multiplicd

by this decimal .0026 , the true

produ& will be found to be

0143650 (Or T5555560 ) as you

may fec by the operation in the Margent , where

one cypher is prefixed to the numbers arifing from

:ihngmal Multiplication to difcover the true pro-

uct. :

IV, Decimal parts of an Integer may be redu-

- ced to the known or accuftomed

7o reducedeci= payes of fuch Tnteger by Multiplica-
mals 1o e ¢, i . .

known parts of 110D only,for if the decimal fraction

the Integers oiven be multiplied by that number

| which declareth how many known

parts are equal to the Integer, the Produ&t gives

the number of known parts.required So this de-

cimal fra@ion of a pound fterling, to wit, 8687 1,

being propounded, Imultiply it firlt by 20( the

namber of fhillings contained in a pound ) and the |

product gives 17 fhilliogs and 3740 parts of a
fhillings 3
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and &
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doubled

. the third place as
feb

fhilling 3 which decimal 3740
by 12 ( the number of pence

in a (hilling } produceth 4 8687 [
pence , and .488 parts of 20
penys laftly | multiplying
488 by'4 ( the number of Shil. 1713740
farthings | which make 2 12

. peny ) the produ gives 1 e
farthing and .o 52 partsof a 7480
farthing, which are very 3740
near in' value to another
farthing, {oit appearsthat  Pesce 44880
-8687 parts of a pound fier- i
ling are174. 4d.2 £ very s
near.  After the fameman-  Farih, 1’9520

ner ,adecimal frafiion of any

Integer whatfoever may bereduced into the known
or accultomed parts of fuch Integer.

A briefer way to value any decimal part of a

pound of Euglifh vioney, without
lofs of afarthing may be this,viz,

the figure ("if any happen Jinthe
firlt place of the decimal being
gives fhillings 3pallo if
there be 5 0r a figure greater than
5 in the fecond place, one thilling moreisto be ad-
laftly, when 515 taken from
the figure in the fecond place, ifevery unit in the
‘remainder beaccounted as ten > and the figure in
unities , thefe tens and upjts -

leflened by 1 give the
‘number of farthings , which with the

fore found declare the value of the
‘pounded ; likewilc if che figure in the fecond place

ded to the former ;

takenas one number and

& 32
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( when any happens ) be lefs than §,cvery upit in
fuch figure is to be acounted ten as before: fo in
the decimal before mentioned, to wit, 8687 1. the . § i
figure 8 in'the firlk place being doubled gives 16 iy

(hillings, alfo becaufe 5 is contained in & which ke
ftands in the fecond place, one fhilling moreis to ot
be added to the aforcfaid 16 (hillings , which will bty
now be made 17 s that done, the remainder of the vl
faid 6 after 5 is {ubtracted, to wit,1 being elteemed o
as 10, and added 1o 8 (" which {tands in the third i
place," and to be elteemed as units ) gives 18, from -
which abating 1, the remainderis 17 farthings or F’f
4 penceand a farthings fo that the value of the if

{1id decimal .8687 L. is found as before to be 17
(hillings 4 pence 1 farthing. After the fame manner
this decimal of apound of Eunglifb moxey, to wit, §
" 319 L will be reduced to 6 fhillings and 18 far- Y| .
things or 6 fhillings 4 pence 2 farthings s which '!
wants lefs than a farthing of the exact value of the | H
decimal .319 /. 1 |
¥. Haviog explained allthe cafes in Multiplica-
tion of Decimals 5 1 (hall here give
see the guefti-  the learner a tafie of their excellent &
ons from 49t yfe by fome familiar queftions i

73 inthe 10h - pereby it willbe evid hat |
Chapter of the ; y I'. cvident , that a )
Appendine  what is often times performed by | .
many tedious Multiplications and = )

Divifions in the vulgar way, is cffected for the mofk |
irt by one or two Multiplications in Decimals. !
The fis{t Example may be this: fuppefe there isa :

e s T —

= - " 3 - - - o - - -
Ly, T T e B
- = - e AT L g —
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certain picce of Wainfeot in forma relangled paralle- b
logram commonly called along [quare,whofe breadth | ™
is 3_}*.#4!:: i of ayard, 1 nail and } of a #ail; and the |
length 6 yards, and 3 of a yard, the queflion isto | e

know
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know how many [qraré yards ave contained in that
picce of Wainfcot ; here becaufe it isdefired that

 thefuperficial content may be given inyards,the parts

ofa yard as well in the breadth as in the length of
the Wainfcor,which are biefore expreft by the accu-
{tomed parts of guarters nails &c. mult be reduced
intodecimal parts of a ymd , which areas esfic to
be found by a yard fubdivided decimally, as the
common parts of quatters and nails are found by
a yard vulgarly fubdivided : but for want of a
yard fubdivided decimally, this Redudlion may be
performed by the feventh Tablet of the precedent
Table of Redutiion | viz. looking into the faid Ta-
blet, right againft § of a yard, 1 find?

this decimal ——5'?5
Alfo the decimal correfpondent to? p
1 nail is < G e
~ And the decimal of } of a “aii%.mqézq
is ' — 2

Thefum of thofe threc dccimah}_sﬁms

Wherefore the breadth of the
Wainfcot in yards and decimal parts p3. 828125

is
Again , the decimal of half a yard}
6.5

is

i .5, wherefore the length of the

Wainfcot is
The length and breadth being

multiplyed one by the other pmduca)

the [uperficial content | therefnret‘.1c'§z4.8813 (25

number of fquare yards required
is - '
Wherefore I conclude that 2 4 fquare yards and
fomewhat more are contained in that piece of
O 3 *  Wainfcot,
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Wainfcot ; and it is evident by the firlt place of the
decimal, that what is above 24 yards is more than
72, butlefs than 72 of a [quare yard; or more firict-
ly, itis more than 732 but lefs than 722 of a {quare
yard: but by taking all the places in-the | decimal
you have the exa& anfwer to this queltion,becaufe
the common parts of quarters,nails and quarters of
#1ils may be alwaysexactly reduced into decimals,
but that fcldom happens in other thingss never-
thclefs, albeit by decimal operations you cannot
atways hit the mark, yet you may come as near it
as is poflibly to be imagined , and that with much
more eale than by vulgar computations in que-
ttions of this natpre, as will appear by com-
paring the precedent o-
q # _ag. n,  peration with the comi-
S il —1 mon way of working

Y.

=
e |
4 here in yourview, viz.the

s TR S

3 yards ; 3 quarters of
i5 ayawad, 1 naily,ard %
4 ot a #ail ( which ex-
prels the breadth before
61 mentioned ) mult all be
4 reduced into quarters of
nails by the fixth Rule 6f
245 ‘quarters of nails.  the feventh Chapters fo
there will be found 245

quarters of Nails , as you(ce by the operation,
Again the'6 yards and half which exprefs the
length aforefaid | mult likewile be reduced into
quatters of Nuils by the aforcfaid Zule ; fo thege
wiil be found 216 quartcrs of nails of ayard, as
you {ce by the operacion. '

¥
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s

2 e q.
6

4

26
4

I-l-l—iz

104
b -

416 quarters of nails.

Then multiplying the breadth and length one by
the other, towit, 245 by'416, the produ@ will
give 101920 for the fuperficial content of the
picce of Wainfcot in fquare quarters of mails ofa
yard ; now thefe fquare quarters of nails of a yard

~muft bereduced te fquare yards , and the readieft

way to perform that, is to find firft of all how ma-
ny quarters ofnails of a yard are contained: in one
yard in length, viz. fince thereare 16 mails in a
yard,there are confequently 4 times 16 quarters of
nails, to wit, 64 quarters of nails in a yard ‘in
length; therefore 64 multiplied by 64 produceth
4096 [quare quarters of nails ina yard fquare s
laftly, Ifay by the Ruleof three, if 4096 fquare
quarters of nails of a yard give 1 yard fquare ; how
many yards {quare will 101920 [quare quarters of
nails give ? So will theanfwer be found 24 3£5%
yards, which is the fame with 24.882812¢ before
found by the decimal operation ( for §53% is: equal
to the decimal .8828 125, as will appear by redu-
cing them to a common denominator by the four-

L tzenth
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teenth Rule of the feventeenth Chapter, ) Now I
leave it to the Reader tojudge, which of thefe two
wayes is the more ‘expeditions, and {o let him take
which liketh him beft

Example 2. There isa {quared piece of Timber

terminated at both ends with equal long fquares,
viz, the breadch of the piece of Timber is 1 foot

inches 3 quarters of an inch, and 1 half quarter of
aninch; the depth or thicknefs is 1 foot 3 inches 1
quarter ofan inch,and § or-half a quarter of an inch,
and the length of the pieceis 11 feet ro inches,and
3 quartersithe queftion is how many folid or cubi-
cal feet are contained in that piece of Timber ? The
Anfwer may be found by decimal Mxltiplication in
manncr following, viz, Foralmuch as it is defired
that the folid content .may be given in feet, the
parts of afoot as well-in the breadth depth , and
Iength, which.are before exprelt by the accuftomed

parts of inches, quarters; and halk gbarters ' muft be

reduced into the decimal parts of a toot, which are
as calie to be tound by afoot fubdivided decimally,
as theother common parts by a foot valgarly fub-
divided ; but for want of a foot fubdivided deci-
mally, this Redudiion may be pepformed by the
cighthi Tzblet of the precedent Table of Reductios,
Vg,

The decimal correfpondent to 5 in-
ches is-=— - : 2 }'4"“5
~ Thedecimal of § of an inch is ——.062

The decimal of halfa quarter of zn%
inchiis b
~ The fum of thofe 3 decimals is ——.488

Wiierefore the breadth of th: picerq |
of Timber is —mm— s
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In like manner the common parts of inches, ére,
in the depth or thicknefs of the piece of Timber
will be reduced by the faid Tab/et, into thefe deci-
mals, viz.

T he decimal correfpondent to 3 inches is—.2 5

The decimalof 4 of an inch is .02
The decimal of half a quarter of an inch is—.t
The fumof thefe 3 decimals is —.28

Wherefore the depth or thicknefs is--———=1,28
Again.the accuftomed parts of inches, érc in the
length of the piece of Timber will be reduced to

. thefe decimals, viz.

The decimal of 10 inches IS———-—833
The decimal of + of aninchis 062
The fum of thofe 2 decimals is ——.895
Wherefore the length of the picce is-—11.895
Now if the breadth depth and length be multi-
plied continually, the laft produét is the folid con-
tent required, viz. 1.488 multiplied by 1 .28 pro-
duceth 1,90464 , which multiplied by 1 1.895 pro=»
duceth 22.65, &-c. wherefore I conclude that 22
folid Feet, half afoot, and fomewhat more than

half a quarter ofa foot are contained in that picce of
Timber:

Example 3. How many Equinoéiial degrees arc
correfpondent unto 136 dayes,2 1 bours.and 40 mi-
nuter ¢ The Anfwer is found by multiplying the
time given by 360, for as 1 day is to 360 degreer fo
136 dayes;2 T hours,and 40 minstes to the Eqninotii-
al degrees vequired ; but firft the 21 bours and 40
minutes mult be reduced to decimal parts of a day,
by the tenth Tables, thus.

Thc
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The decimal of 2 1 hours is 875

The decimal of 40 minutes is -.02777

The fum of thef: 2 decimals is —.90277

T herefore the time ;;nzipgundﬁcd isS—136.90277

Which being multiplied by 360 .
produceth : 1928499 &l

Wherefore T conclude, that 49284 .99 or very
nedr 49185 Equinoliial degrees are correfpondent
unto 136 dayes, 21 hours, and 40 minntes, which
was required by the queftion.

—

CHAP. XXVIIL
Divifion by Decimal Frattions,

LT N any of the Cafes which may happen in Di-
vifion, if the Dividend be greater than the Di-
vifor, the quotient will be either a whole number
or elfe amixe number. but when the Dividend is
lefs than the Divifor , the quotient muft neceflari-
ly be 2 fraions for a lefler number is contained
in a greater once at the leaft , buta greater is not
contained once ina leffer. '

I1.Sometimes the ‘Dividend, whether it be a- I’

whole number, mixt number; or decimal fraction,
Is to be prepared by annexing a competent number
of cyphers thereunto, to make room forthe Divi-

for:{o if 32 .5 were given to be divided by 17 .325

the Dividend 32 .5 muf be increafed with cyphers

at pleafure after this manner 52 .§oo00, &c. Like-

wile if 1 were given to be divided by 360, the Di-

vifion |

......
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| Chap. XXVII. Decimal Fraiions. Bl

vifion cannot be made till the Dividend 1 be jn.
crealed with cyphers, which being annexed, the
Dividend will ftand thus 1 «00c0ce,&c. Here note,
that the cyphers annexed in manner aforefaid do
fupply places of decimal parts, and will be ufefull
in dilcovering the quality of the quotient accor-
ding to the fourth Rule of this Chapter.,

TI1 After the Dividend is prepared by annex-

[ irg cyphers, when occafion requires ( asin the laft

Rule, ) all the places thereof muft be efteermed as
one whole number ( (o wit contifting of unities or
Integers: ) and fo (s the Divifor to be efteermned

- whether it be a decimal fra&ion or mixt number;

- for inall cales the Divifion muft be performed in
- every relpect according to the Rules of Divifion
' of whole numbers in the fixth Chapter,  Soif this

mixt number 326 .25 were given tobe divided by

' this mixt number 12.3,you muftdivide in the (2rme

manner;as when you divide 32625 Integers by123 |
Integers, Alfoif this decimal .8356 were given to
be divided by this decimal +C5, you are to divide
in the fame mavner, as when youdivide 8356 In-
tegers by 5 Integers; and after the quotient is
found, the degree or'place of the firft figure which
arifeth in the quotient muft be inquired after ;
viz, you muft know how far fuch firfg higure is di-
fiant from the place of units, tothe end that the

- pointor line which is ufed to (eparate between the

Place of unities ( or firlt place of Integers ) and the
fir [t place of decimals may be duly placed : This
is the only knot in decimal Divifion . and may be

' xcfolved by the following Rule, viz,

IV,
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I*, In any of the Cafes whick may happenin Di-
vifion of decimals, the firft hgure’

;’:ﬁ}g:::rh:&: which arifeth in the Quotient, will

guality of the , ”
gustient inall gree with that figure or cypher of

cafes of Divifi- . the Dividend ,which at the firft que-' |
‘;.”rjgn‘:;f_”’”i ftion ftandeth over, or at lealt be~
the Divifor. To illuftrate this Rule I (hall give Ex-
amples inall the principal cafes ; and firftilet a mixt
number be given to be divided by a mixt number,.
viz. Letit be required todivide 172 .5 by 3 .746:
here ( according to the fecond Ruleof this Chap-
ter ) the Dividend muft be increafed with cyphers
at pleafure, fo will it ftand thus 172 .500000, &c.
then Divifion being made according to the Rules of
Divifion of whole numbers in Chap ter 6,the Quo-
tient arifing will be 46049; &ec.

[

34746 ) 172 .500000 (46049, &
Now it remaineth to feparate the Integers in this §

quotient from the decimal parts; to perform which, |
1 fubfcribe the Divifor 3 746 orderly uudtfntath_ b

3.746') 172 .506000 (46,049, &c.'™ Tl (¥

e .

34746

the firlk Dividual 172 .50 ( being that part of the |
Dividend whercofthe firtk gaeftion muft be asked ) |
ot atleaft L'imigin the Divifor to be fo fubferi=
bed,and fo I find that the figure 3 which ftands i |
the place of Units in the Divifor will be placed

: undes

be always of the fame place orde-' § ¥

longeth unto the place of units in § *
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under 7, which isithe place of tens {or fecond place
of Integers )in the Dividend ; wherefore by the
fourth Rule before given, I conclude that the firy
figure ariling in the quotient muft likewife fland
in the place of tens (* or fecond place of Integers)
and confequently the next place on the right hand
muft be the place of Units ; {o it Is evident that the
feparating point or line muft be placed between
the figure 6 and o in'the quotient , that done, the
true.quotient is found to be 46 049, &c. to wi t,
46 Integers and 7522 parts of an Integer,and fome-
what more: for 46 752 is lefs than the true quoti-
ent, but 46 5525 is greater than it and therefore
 « albeit, after theaforefaid Divifion of 172, sc0000
by 3.746 is ended, there will bea remainder,to wit
446 which fcems to be greater, yer hereit s lefs f
value than 7553 part of an Unit or Integer,and if to
| that remainder you annex another cypher gnd
continue the Divifion, you will proceed nearer
the truth and not mifs 75552 part of an unit of the
true quotient, and in that order you may proceed
infinitely near, when you cannot sbtain the quo-
tientexa&tly by Divifion of Decimals.

Example 2. Suppofe this mixt number 2 .34 be
givento be divided by this mixt number 52 .12
( where you may cbferve that the Dividend is lefs
than the Divifor ; ) firfi(as before) annex cyphers at
pleafure to the Dividend , to make room for the
Divifor, then the divifion being profecuted as in
whole numbers,at length thefe hgures will arife in

52 .I2§ ) 2 +3400000 ( .0448,&¢.

§2.125
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the quotient, to wit, 448 : and to the end the de-
gree or quality of the firft figure 4 may- be difco-
vered, I fubfcribe the Divifor 52 .125 under the
firlt dividual 2 .34000 ( forfo far the firft queftion
did extend in the Divifion )and thereby I find that
the figure 2 which ftands in the place of units in

the divifor will be feated under 4, which is in-the.

fecond place of decimals ; wherefore I conclude
that the ficft hgure arifing in the quotient muft al-
{o ftand inthe fecond place of decimals, and con-
fequently the fich place of decimals ( which is next

on the left hand to the fecond ) muft be fupplied

witha cypher; fothat ifacypher be prefixed on
the left hand of 4 , and then a point placed before
that cypher, the quotient will at length be difco-
®ered to be.0448.&c.or 75242 and fomewhat more
that is to fay, 75355 is lefs than the true quotient,
bg Tosss is greater than itsand if you will proceed
ncdrer the truth, youmay continue the divition, as
is direted in the irt Example of this Rule,

Example 3.Where a whole number is divided by a
decimal fraction, viz. fuppofe 82 Integers were gi-

ven to be divided by this decimal .0§6 ; Aftercy-

phers arcannexed to the dividend at pleafure, and

©56 ) 82,00c00 (146428, &c.
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the divifion profecuted as in whole numbers ( to
wit, 8200000 being divided by 56 ) thefe fiaures

| 146428 will arifc in the quotient : now to the end

the degree or featof 1, thefirft figurein the quo-
_tient may be known , 1 fubfcribe the Divifor 056

under the firlt dividual 82 ( for fo far did the £irit
queftion in the divifion extend; ) and becaufe the
divifor is lefs than unity , I fupply the place of u-
nitsby a cypher or o prefixed on the left hand of
the point of feparation in the divifor; alfo I pre-

1056 ) 0082.00000 (1464 28.&c.

0.056

fix cyphers before ( to wit on the left hand of ) the
Integers in the dividend to reprefent a fucceffion
of placesof Integers (" for the order of places in
| Integers is from the right hand towards the' left; )
| then I find that the cypher or o which reprefents
| . the place of units in the divifor , doth ftand under
that cypher, which reprefents the fourth place of
Integers in the dividend (as you fee by the Exam-
ple 5 ) wherefore I conclude that the firlt figure a-
zifing in the quotient muft allo be feated in the
fourth place of Integers, and confequently the 4
| firft places in the quoticnt will be Integers, and
| - therefta decimal, fo that the true quotient is 1464
| Integers, and 735 parts of an Integer, and fome-
what more, viz, 1464.28 is lefs than the true quo- -
tient, but 1464 .29 is greater thanit.
Example 4.Suppole this decimal .ox2 5 be given
to bedivided by this decimal .5 ;
after divifion is finifhed accor- .5 ) .c125 (25
ding to the Rules of divition of
whole
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whole numbers ( to wit after 12§ is divided by 5)
thefe figures 25 will arife in the quotient 3 now to
difcover the degree or feat of 2 the firlt figure in”
the quotient, 1fubfcribe the divifor <5 under the
firlk dividual .012, and having
.5 ) o125 (025 (asinthe lalt Example)prefix~
b ed a cypher on the left hand of
0.5 the point of feparation ‘in the
divifor, to denote or reprefent
the place of units , 1find that fuch cypher or place
of units doth tand under the figure 1, which is fea-
ted in the fecond place of decimals in the dividend,
wherefore I conclude by the Rule, that the firft fi-
gure which arifeth in the quotient muft alfo be in
the fecond place of decimals, and therefore prefix-
ing a cypher to fupply the firfi place of decimals,
and putting a point before that cypher , the quoti-
ent is at length difcovered to be.025 or 7535+
Example 5. Suppofe this decimal.8§64 be given
tobe divided by this 008, firft I annex cyphers to
the dividend at pleafure, then profecuting the di-
vifion as in whole numbers, to wit dividing
856400 by 8,the quoti-
.008 ). 856400( 107.030 ent arifing is 107050,
now to difcover the ¥ .
degree or place of 1, the firft figure in the quoti- d},,
ent, Ufubfcribe the divifor 008 ander the firt di- § 1)
vidual.8, then I prefix ¥
.c08 )ooo.85640(107:05 a cypher to fet forth,
: er fupply the placeof |
0,008 units’ in the divifor , |
alfo I prefix cyphers |
to reprefent places of Integers in the dividend
that done, 1 find that the cypher or o which-fup- |
plicth
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plieth the place of units in the divifor, doth ftand

under the cypher which is fested in the third
Place of Integers in the dividend 5 wherefore I con-
clude by the Rule, that the firfi figure arifing in
the quotient mufl be alfo in the third place ot In-
tegers, and confequently the three firft places in
the quotient will be Integers | and the gelt a deci-
mal, fo'that the true quotient is 107 .05 or 107

e, 5
foo*

Example 6. Letit be required to divide this de-

‘¢imal fraction 73952 by this .325 firfk dividing

73952 by 32 as it they were whole numbers.the ti-
gures ariling in the quotient willbe2311. Now to

. difeover the quality or value f the faid figares 1

fubfcribe the Divifor .32 under the firfk dividusl
735 then prefixing 4 cy-

pher as well on the left .3270.73052"(2.3171
hand of the dividend, asof .

the divifor (o fubferibed (or 032

imagined to be fubferibed

« as atorelaid, to reprefent the place of units in each

of them, Ifind the cypher or o,which fupplieth the
place of units injthe divifor, to fland under the o
which reprefents the place of unics in the drvidend;
whercfore I conclude by the preceding fourch
Rule,that the firk figure arifing in the quotient will
ftand in the place of units , and confequently the
following places of the guotient will be a decimal
fraction, (o that the true guatient is 2 3Iloragitl
The reafon of the foregoing fourth Rule will appeas
from the folloring Confiderations,

P o
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234 Divifion of Book 1

I 1f the Produét of the Multiplication of two
numbers be divided by one of them, the quotient
is the fime with the other pumber: As, if
269.0625,the produétof 14.35multiplyed by18.75,
bedivided by 14.35, thequotient will give 18,75,

17, i theDivilor be multiplied by the firft igure
in the quotient, the Produét is the tirlt number to
be fubtraéed lrom the Dividend ( being the fame
with the 11t particular product in the multiplicati-
onofthe two numbers that produced the Divi-
dend; ) and ev:ry particular place of that produ&
is of the fame degree with that higure or cypher of
the Dividend, which (tands over fuch particular
place when the fubtraétion is made s For a figure
of one degree { or place jcannot be fubtraéted trom
a igure of a differentdegree : As in the laft menti-

oned Example, the work whereof is here in view ; ¢
the divifor 14.35 bcing takenasin a whole num- |
ber and multiplied by 1, the firft figure in thequo- |
. tient produceth 1435, which muft be conceived to

confift of the fame degreesas are in 269.0 in the
Dividend , from which the {3id product is to be
fubtracted, and thercfore the faid produt 1435 is
realiy but 143.5, as you may fee by the lalt parti-
cular produét, in the multiplication of the mixt
number 14.35 by 18.75.

B i T —— - e e i A
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ki 14.35

'.5.;55 18‘?3

Hh

ifi;lln: 2343

[t 1olo4§

e 114/80

'::1Iit 14315

[‘:‘i 14.35) 269;.0625 ((18.7%

et of 14315 -

o £2536

\ fm 114/80

IT:I.”. 1 Dr? 62

s 10/045

| b '

Ii:-:*_m ; 7573

irTJﬁ.: AT,

_H:ulls‘. o

13358

| pite III. And therefore to dilcover the degree of the

PR fiefk figure in the quotient, is nothing ¢lfe but to
find out the degree of that igure, which multiply-

|-ing the figure or cypher in any particular place of
' the Divifor, will produce the fame degree as that

figure or cypher in the Dividend is of, which ftands
over, - or at leaft belongs unto fuch particular place
 of the Divifor, at the firft queftion ; becaufe the

ki) degree produced muft be (ubtratted from the like
degrce above it,

P 2 IV, Now
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17, Now among many Rules that might be gi-
vento difcover the depree of the firft higure in the

quoticnt, and confequently the degrees of all the ol |
reft . the preceding fourth Rule of this Chapter 3
is fufficient.namely , The firft figure which arifeth it
in the quoticnt, is always of the fame place or de- pic
pree with that figure or cypher in the Dividend, o
which at the firft queftion {tands over, or at leaft ntit
belongs uato the place of units in the Divifor : The By
realonis » becaufe if a figure flanding in the units fied
place of the Divifor be multiplied by (or doth mul- T
tiply ) a figure of the {ame degree with that degree r

in the Dividend, which at the firft queftion belongs .
t0 the {aid units place of the Diyifor, the firfi place -0
in the product fhall be of that degree alfo, whether § .

it be of Integers or decimal partss and confcquent- —§f -~
ly the relt of the placesin the faid product fhall be “§
of the fame degrees with their correfpondeng de- :';5:

grees ( or placesin the Dividend, as they ought to |
be, to the end that due Subtradion may be made
( according to obferv. 2. ) 4
So in the Example before given, the firft figure B
1 in the quotient, (hall be of the degree or place of |
Fens, becaule if the figure 4 (tanding in the units | !
place of the Divifor 14..35 be multiplied by Ten, & _
to wit, thedegrce which the figure 6 in the Di- 1 '
vidend is of that -belongs to the faid 4 at the firft.
ueflion, it will produce four Tens, o be fubtra-
&ed from the faid fix Tens: In likemannerifafi= § ¢
onre in- the place of umits be roulti plied by units.y |
the firlt place in the produdt (hall be  units if by, || M
tenth parts of an ufiit, or Integer,, the firft place im, | B0
the produt (hall be Tenths, &c. ~

Having explained all neceffary Rules in Divifion | i
concerning
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conceening decimal fraGions, 1'thall give a taft of
their excellentufe, by the two following queftions,
and then conclude this Chapter.

- Queft. 1. A Merchant bonght of gold Plare 356
owitcers 13 penyweight, and 15 grains for 1160
pousuds fterling, the queftion is what he paid for an
ounce £ Anfmwer3l.—ss.—= d.very near. The opc-
ration by decimals may be after this manner, iz,

By the fecond Tablet of Redufiion

the decimal of 13 peny weiybt js——— £5
The decimal of 1§ grains js 03125
The fum of thofe 2 decimals is——.03125

Wherefore the quantity of Plate ) :
in ounces and decimal parts of an ounce »356.6012§
is

Then by the Rule of threel fay , if356.68125
ounces cofk 1160 ponrds, what 1 ounce s Here *us
evident that if 1 divide 1160by 356 .68125, the
guetient will givethe value of an ounce, to wify 3
252 pounds, or 3 pounds, § [bilings and ;4. very
near.

356.68125 ) 1160.000c000 ( 3.252,&¢.

Queft, 2. Suppole the length of the Tropical year
( or the fpace of time wherein the Sun running
through the whole Ecliptick circle , conhiiing of
360 degrees.is returned to the fame Equinodiial or
Soljtitial point from whence he departed ) to con-
fit of 365 dayes,5 bours,and 49 minutes,the quettion
is toknow the Suns mean or equzl motion for 1
day,to wit,what part of 360 degrees the Sun moveth
ina whole day ? The operation by decimals thus,

P 3 By
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By the tenth Tablet of Redullion
the decimal correfpondent to 5 bours>.2083333
is

The decimal of 40 minutes is 0340277
- The fum of thofe decimals is 24236.0
W herefore the time given,in days :
and decimal partsol a day is - }3 Syagede

Then by the rule of three, if 365.242361 dayes
give 360degrees(” or atoral circumference; ) what
will 1 day give ? Here if I divide 360 by 365

242361, the guorient will give the diurnal morion

required, which will be found very near .98564,
&ec.or 72534 parts of a degree, which decimal being

DoOO00

reduced into the common Sexagenary parts (by the

] i
fourth Rale of the 26 Chapter ) will give 59—38,
&ec. and {uch is the Suns diurnal motion very near,
according to the aforcfaid fuppofition of the
length ot the Tropical year.

I (hall here add the vulgar Sexagenary refolution
of this queftion, that by comparing both wayes
together , the excellency of decimal Arithmetick in
calculations of this nature may be the more perfpi-
cuous.

The aforefaid queftion being ftated according
to the Rule of three will ftand thus,

dayes bonrs d egrees day

If 365 :  5: 49 360 I

The firft term in the Rule muft be reduced into

minutes ( by the fixth Rule of the feventh Chapters)

fo there will be found 525949 minutes:
At D,

b
|

keb
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D. b, ’
3085 —40
24
1455
75©

8765
80

——————

525949 minutes,

Likewifc the third term 1 day mufk be reduced
intominytes, which will be found to be 1440,as you
fce by the following operation.

I Dayor 24 bours,
é0

1440  minutes

Then muliiplying the third term by the fecond,
towit 1440 by 360,the produét i 518400, which
being divided by the firft term 525949 (accordirg
to the note in the ninth Ruleof the 16th Chapter )
the quotient will give $131523 parts of a degree,
which fraction being reduced into the accultomed
Sexagenary parts ( by theninth Rule of the feven-

LY LA
teenth Chaprer ) will give as before 59 3 g, &c. for
the Suns mean diurnal motion; now which™ of
thefe two wayes is the more expeditious 1 leave to
him who is verft in both to determine,
P4 CHAP,
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CHAP, XXVIIL
The Rule of three diveét in Fratt ions,

I i‘"“‘ O repeat fuch things as have already been

declared in reference to the dehnition of
this Rule, asalfo to the due placing of the 3 given
numbers, would be fuperfluouss and if refpect be
had to the Rules of Multiplication and Divifien in
fraiiions. delivered in thez20, 271,26 and 27 Chap-
ters, the working of he Rule of three direct in fra-
&ions as well vulgar as decimal, is the fame with
that in whole numbers , ziz. muliiply the fecond
number by the third ( ‘or the third by the fecond, )
and divide the produ@ by the firft number, fo the
quotient is the fourth number fought; to wit, the
aplwer of the queftion.

Otherwife thus in Vulgar Fratiions.

Multiply the Denominator of the firft pumber
by the Numerator of the fccond, alio multiply that
produ@ by the Numerator of the third number,
and referve this laft produé for a new Numera-
tor 5 again multiply the Numerator of the firft

number by the denominator of the fecond, alfo”

multiply this produ& by the Denominator of the
third number, fo fhall this laft produét be a new
Denominator 5 laftly, the new fraction ( whofe
Numerator and Denominator is found as afore-
faid , is the fourth number fought, which, ifitbea

}
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proper fraction ; may ( if occafion require ) be re~
duced into the known parts of the  Integer (by the
ninth Rule of the feventeenth Chapter ; ) if anime
proper fraction, it is to be reduced into its equiva-
lent whole number or mixt number, by the thir-
teenth Rule of the feventeenth Chapter.

Example, If 3 of a yard of Velvet be fold for 2
of a pound fterling, what (hall % ofayard coft? An=
fwer 35 1.0x 14 5.9} d. For according o the Rule I
multiply the Denominator 4 by the Numerator 2,
and the produci is 8,this 8 L a-

. gain multiply by the Nu- y. : L g5 L
- merator §, and the produd  ——f——i—(§}
L gives 40 for a new Nume-

. rator ; moreover I multiply the Numerator 3 by
. the Denominator 3,and the produéi which is o I
. again multiply by the Denominator 6, fo the laft
| produélis 54 for a new Denominator; wherefore

3

1 conclude that %2 is the fourth number fought,
i E o

| wich if it be reduced (according to rthe ninth Rule
. of the feventeenth Chapter ) gives 14 5. 942 4d. (or

8 3 d. ) for the Anfwer of the queltion, {

I1. When any of the three given numbers is a

| whole number or mixt number, fuch number mufk .
| firlt of all be reduced into an improper fraction

. { by the tenth or eleventh Raule of the feventeenth

Chapter)to the end that all the three given numbers

- may be 3 fractions: morcover if alter fuch Redu-

€tion, thefir@@ and third numbers be not fraGions
of Integeys of the fame particular denomination .
fuch of the faid numbers which is of the leff:« d.

nomination, muft be reduced roa fraction of the

fie £ | @reater ( by the fixteenth Rule of the fivenice
ikt Bl Chapter; ) which preparations being performed, ¢

il 8
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reftof the Work is to be profecuted according to

the tirft Rule of this Chapter.  An Example of this § I

fecond Rule here followeth.1fa quantity of Amber- § *.

greece weighing 1 £ Ib. Troybe fold for 60l fler- AT

Ling, what are 19 § grains worth at that rate ? An- |

fiver 54552 L or 24. 4332 d. |
This queftion being fiated

according to the 7 Rule of the p/b. :

8 Chapter will ftand thus,— d15;-—60

which 3 numbers will be re-

duced ( by the tenth and ele-

venth Rules of the feventeenth p [b. E

Chapter ) into thefe improper \ =3 &2

ﬁ'aﬂimu- B
But fince the third number® "2 grains 'I’r@ isnot: Bkt

afractionofan Integer of the fame name with the |

fisft ( which is a fraction ofa pound Troy, ) it muft

be reduced intoa fraction ofa pound 1roy, thus,

112 gr. is 42 of 75 of 3% of 74 of a pound Troy,

which compound traction will be reduced (" by the

16 Rule of the 17 Chapter ) into this fingle fraétion, |

to wit, 55282 /b. Troyand fo the 3 numbers will at

length ftand thus in the Rale.

_ﬁ..;ﬂ ] —L52 I}

+ 6080

Then working as in the firk Exaemple of this
Cbapser, the Anfwer will be found 5¢33%% L. which J*t
being reduced (" according to the 9 and 4 Rules of |
the 17 Chapter ) is found equal unto2 5. 41554, |

Another Example.Whenthe  of 2 of a Shipis |
valued at 147 L.——11 s.—3 4, how much is the
whole Ship worth? Anfw. 491 l.——17 5,—6 4,

Note ,'
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i 1yl Note, when in any queftion whatfoever a com-

il pound fraction, to wit, a fradtion of a fra&ion , is
b}l one of the given numbers, fuch compound fra&ion
‘b f mult firfk of all bereduced to a fingle fra&tion { by

") the16 Ruleofthe 17 Chapter; Yo here,the compound
fratiion § of % being reduced into a fingle fratiion
gives 55 or 71; thenfay if 72 be worth 147 L1t s,
s f 34.whatis 1 or the
otfl whole Ship worth? Ship 1., d. Ship
| After due redu@ion 3i—147 311: 3--—g
. is made by conver-
| tingthe 147 L 114, 3d.into pence, and that num-
uf ber of pence, as allo the third ‘bumber 1. into im-
| | proper fraétions, the 3 numbers will ftand in the
' Rule thus, ,

- Ship  pewuce Ship

e - e 2 B
o I

I

. Laltly, proceeding as in the firt Rule of this
4 Chapter, the fourth number will be found to be
b 2 i%443d.which being reduced firft by the 13 Ruleof
| the 17 Chapeer,and then by the 7 Rale of the 7
C!'J;:Pl::;, the. Anfwer at length is 401 .—17 1.
L —5 d,

. An Example of the Rule ofthree dire& in Deci-
mals may be this that follows. If 19 ownces,3 peny
weight,and 5 grains of Gold,be worth 62/,—10s.
| —— 6 d.what is the value of 1 £ omnce? Anfw. 4 1.
—17 1, 10 % d. very near,
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By the 2. Tablet in the Table of Re-
dadiionin the23 Chapter,the decimal
fraltion correfpondent to 3 peny( 3
weight is

Alfo, the decimal of 5 grains is 010416

“The fum of thofe 2 decimalsis 160416

Wherefore the firlt number in the 2oz, '
Rule of three is - : %19.1694 16

Again , by the firlt Tablet of the)
aforementioned Table the decimal of 3.5

10 hillings is-

~ Alfothe decimal of 6 pence is 025
The fum of thefe two decimals is—.525
Wheretore thefecond number in¢ 2.

the rule of three is-= —— 62.525
Moreover by the faid Tablet 2.the

decimal of % of an oxnce or 10 peny 2:12:.

" weight is.5,wherefore the third num- (1.5

ber in the Ruleof three is —

So that after the faid reducion is finifht, the 3

given numbers will ftand in the Rule thus,

;
; '[
L8
.
fi
v .{.r

onn. . L. 0HH .
19.160416 62.525-—1L.5

Laftly, multiplying the fccond number by the
third ;and dividing the produét by the firft number
( according to the Rules of Multiplication and
Divifion of Decimals delivered in the 26 and 27
Chapters ) the fourth number will be this, to wit,
4.8948, &c. that is four pounds fterling and 72248
parts of a pound, which dscimal being reduced ac-

cording to the fourth Rule of the 26 Chapter ) gives
A 17 Jo—10 d;""'a fhru
4 The
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The proof of the Rule of three direé in Fraéti-
ons is the fame as in whole numbers, refpect being
had to the Rules of Multiplication in Fra&jons.

| CH AP. XXIX.
The Inver(e Rule of three in Fratisons-
L A Fter a queltion belonging to this Rule is du-

ly ftated ( according to the feventh rule of
the eighth Chapter ) and prepared if need require,

_according to the fecond Rule of the 28 Chapter s

‘The operation will be the fameas in the Rule of
three Inverfe in whole numbers, refpe@ being had
to the Rules of Multiplication and Divifion in
Fractions, vizamultiply the firlt number by the fc-
cond, and divide the produ@ by the third; the
quoticnt is the fourth number fought, to'wit, the
anfwer of the queftion.

 Orthus, inValgar FraGions ;
Multiply the Denominator of the third fra&i-

on by the Numerator of the fecond ,  alfo multiply
that produ& by the Numérator of the firft fraéli-

on, and referve the lat produé for a new Nume-

rator : . again multiply the numerator of the third

8 fra&ion by the denominator of the fecond, allo

multiply this product by the denominator of the
firft fradtiop, fo is the laft produét a new denomi-
nator ; lafily,this new fra&ionis the fourth num-
ber fought,or anfwer of the queftion. |

Example,
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Example,if of cloth,which is 1% yard in breadch,
3  yardsin length will make a Cloak,how mach in
length of fuff which is § yard in breadth will make
a Cloak of the fame bignefs with the former 7 An-
Jwer o % yards.

The 3 numbers being duly) brea.  leng.  Ebrea.
placed will ftand thus I3y—3%p—3y.
Then (after the ficft and

fecond numbers are reduced
into improper fractions) the > 1
three numbers will ftand
thus -

Laftly, 8, 7 and 7 being multiplied continually
give 302 for a numerator ; alfo 5, 2 and 4 being
multiplied continually give 40 fora denomipator,
whereby this improper fradtion 232 arifech, which
(by the thirteenth rule of the feventeenth Chapter)
will be found to be 9 2%, or ( the fracion being re-
duced into its lealt terms ) 9%, which is the Anfwer
of the quefiion. :

Ex.2.Suppofe when Wheat is at 2 J.—oo0s.—64.
the Quarter, the peny white loaf ought to weigh
8 ounces and 1 5% peny weight of Troy weight ;
what ought it to weigh when Wheat is at 36 (hil-
lings the Quarter ? Anfwer 9 ounces and 3737 pe.
#y weight, )

The 3 given numbers bcing}?mw p-w. pence

Wi
ot

duly placed in the rule and re-
duced will {tand thus, :

And if the operation be profecuted according
to the rule befose given , the Anfwer will be found
181 71725 peny weight, Or 9 ounces, ITigpeny
weight.

2235 . X674, 433
| S 29" 1
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]

CHAP. XXX.

1%e Double Rule of Three in Frations.

L7=¥" He Donble Rule of Three is o called, becaufe
itis compofed of two fingle Rules, and may

| either be refolved at one Work by the Rule com-
- pound of § numbers, orelfeby two diftinét (ingle

Rules of three; which latter way, to fuch as under-
ftand the Rule of three in fra@ions is (as 1 con-

. ccive ) lefs tfoublefome in the flating , and ( in the

I
1

:fditi_I}
Fau:i’l;.
i N |
il |
|
i |
4

method whereby I intend to profecute it ) the fame

' in operation with the former. This I (hall manifeft

firft in whole numbers,then in fra&ions.
Example 1. 1{ 1 pay 28 thillings for the carriage

. of 3 C.weight for 50 miles, how much ought I to
. Pay for the carriage of 17 C.for 8 4 miles ? Anfwer

13)—6 s—6ds,

Ofthe 5 given numbers T make choice of three

. fuch which will make a fingle rule of three,and fay,

C. (bl Cs
If 3 28 17

| Whichrule I find(by the third rule of the ninth
| Chapter )to be dire@, and therefore I multiply the
4| third number 17 by the fecond 28,and the produ&

- which is 476 I place as a numerator over the divi-

for as denominator. Then with this fra&ion ( whe-
ther it happen to bea proper or improper
fraction ) and the Iemaining two numbersin 414
the queftion, which have not yet been ufed, I

forma fecond rule of Three, and fay,

miles
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miles ~ fhilli miles
If i2 416 14
1 3 1

Which being a rule of three direé, Iworkas a
rule of three in fra@ions , according to the firfy | !
rule of the 28 chapter,and fo find the fourth num- =
ber to be 127545, or 13 i—6 5.6 3 d. |

Or the firft fingle rule being varied , the opera=.
tion will be thus, |

miles C. miles. C.
1. By aruleinverfe, 50 84— 153

3
Cot o ofPayiiaChoc allls

2+ By a rule direll , 245 ¢ A4 A (5 @
: 108
Otherwife thus, ?
. * 1
C- . Ci m. | |
1. By arnleinverfe, 3——50——17-—(4{7 1
r
ml ﬁ?; m- ] [
2. By a rule dired, *15: 2} 3 %5 s (1

Thus you fee the two fingle rules to be varied 8
three manner of wayes in ‘refolving the queftion §
propounded,and each way produceth the fame A=
fwer ; the like diverlity may be found in all que- .l 11
{tions refolvable by the double rule of three, oft |
rale compound of § pumbers. T

Example 2. if 40} Lin  of a year gain 2% Lwhat Ww,
will 100/, gain after that rate in 73 of a year 2 (i
Anfiv. 3555 Loon 5 o7 09 35 . 1 1 10|

By
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By 2 Single rules of three | thus, .

I Ak

: l. .
I. Byarule direli, 223 ;

%: 400, L (Ei

year L. ‘year., [

2. By arulediredi I L ATy

Orby thefe two fingle rules,

s . i' ey I o
1. By arale diredi, P rmbiaahinlisde
boitiibudeoma ol Tl
'3 ___3-_._:_. - _!,_ ::' _ﬂ_
2. Bya rulediredi; 223 ;225 o ey

Otherwife thus,

)1 - I yéar K Yyear
viude By aruleinverfe, 223 : 3 ; 220, 0 40f

¥

year . lo - year 1,
5

=1 ( 2509

> 1590 * e T

97 ¥

veral ways, yon fce the Aufwsr of the queftion to

be #3355 hto Wity 5 /—7 g 74 d.

Q CHAP,
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CHAP. XXXI.

The Rule of Falfe in Fraétions.

£ ‘\W Hen a queltion propounded cannot rca-
dily béapplyed to the Rule of three , or |
any of the vulgar ‘Rul:s in Aritbmericls the beft
refuge for fuch asare not acquainted with Al/ge-
bra is the Rule of two falfe Po 1tign s, which,for that
it hathalreadybeen handled in whale ‘numbers , 1
thall the more briefly touchupon in Fradions.
71 When a numbey is fought by a quetiion, you
are to feign ‘of fuppofe fome pumber taken by |

guefs fo be the number fought ind to mike tryal §f 9
whether that teigned number will anfwer the con- § #i

ditions in the quéftion or not, by comparing the
pumber refulting at the end of'
given number refulting from the true number
fought ; and if you find both thofe refults to be

the Work, ‘wirty the @ %

the fame , then is the number which you firft rook § '

by gucfs the truc number or anfwer of the quelli- |
on ; butif the, number refulting from the fuppo-
fititious number be either greater of lefs than the

given refult , with which it ought to be compared B¢
C to fee whether you have hit the mark or not PR It

fuch excels or defe@ muft be noted for the Error
of the fir(t Pofition .- to wit, anexcefs muft be {ig- |
nified by this note ¥ ; and a defect by thjig ==
- IIT. Inlike manner a fecond number ‘muft be
feigned, and after tryal is made therewith’,  to'fee
whether it will perform the conditions' prefcribed §
in the queftion, by comparing the refults as a{i:uts-
aid,
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faid,theerror of this fecond Pofition , iftoo muchs
18 to be noted by T, if too lictle by —— , as be-
fore.

V. After the errors of both Pofitions are dif-
covered , the two numbers before fuppofed or
feigned to be the number fought , mult be mulri-
Plied by the altern errouss, that is , the firlt Tofi
tion by the {econd errour, and the fecond Folition
by the firft errour s then if the notes of the EXrours
be unlike, to wit, one of them * , and the other
s the fum of the faid produsis to be taken
fora dividend , and the fum of (he errours for a
divifors but it the notes of the errours be both
~; the
difference of the faid produ@s is o be taken for a
dividend, and the difference of the ‘errours for a
divifor; lafily, the quotient arifing from the di-
vifion made by the faid dividend and divifor, gives
the true number fought , or anfwer of the gueiti-
on, ilitbe folvable by the Rule of Falfz, Thefe
Rules are the fame infubftance wiih thofe delive.
red in the 15 Chapter, and may be farther illafira-
ted by the following Queftions, .
~ Lueft. 1. A Gentleman hired a fervant fora year
for 6 pounds fterling . and a:divery Cloak valued
at acertain rate, but it happened that - of the

- year being expired they fell at variance, and the

Gentleman put away his fervane giviog him the
Cloak together with 50 thillings in moucy, which
Was the fervants full due for the time of biis fervice,
the queltion is to find what the Cloak was valued

W ate Anfw, 2 1, 8 s od.

I. 1 {uppole the Cloak to be valued at 3 pounds,
and then feek how much thereof was dne to the

2.2 fervant,
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fervant, faying, if one
i year give3 I how much
e g A I. v1ofthe year? Aufi 3 L
» 1 likewile find what part of the 6 pounds was
due to the ferveant at
b Mpand gl - the end of 72 of the
[ —-0—T (11 year, faying, if 1 year
give 6 pounds ,  how

much <2 of the year ? Anfwer, 3 1.

2. For as much as the Cloak together with the
money which the {ervant reccved ought to be e-
qual to the pare of the Cloak, together with the
part of the 6 pounds wages due to him at the end
of 72 of the year, theretore 3 L (the fuppofed
value of the Cloak) together with 2 5 L ( the mo-

" ney which the fervant received ) thould be equal

T

B

i.-—-—..

b i

to 2 ofa pound ( the value of part of the'Cloak |

due to the fervant at the ‘end ot 53 of the year g
together with § L ( the ‘wages due for the fame
time) that is tofay, *% A(the fumof 3 /. and 2 5 1.)
(hould be equal to =% & (the fum of § % and % L)
but it is greater by § , wherefore the firlt Politi-
on for the value of the Cloak being 3 pounds, the
errour is found to be % too much. '

4. 1 make a {econd Suppofition guelfing the va-
lue of the Cloak tobe 2 pounds , and procecding

in every refpec as with the firl fuppofition I find

the erronr tobe & toolittle ; fo that the two Pofi-
tions with their errours will be as you fee :

Pos Er.
. P
P

B e —

it
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Now in xegard the errours are frallions I may take
in their ftead whole numbers in the [ame propor-
tion, to wit, multiplying the Numerator of the
frlt fraction ("or tirft erronr ) by the Denominator of
the fecond | take the pro- Pos. - Er.
dud which is 6 inftead of 31 i diel3
the firit errager 5 likewife v ek r"‘urz
multiplying the Numera- T
tor of the - {econd fraction . g
by the Denominator of the e
firlt, T take the produ¢t PR R
which is 4 inftead of the fecond errour %, Or in-
fiead of the faid 6 and 4 1 may take 3 and 2 which
«re inthe fame proportion with 6 and 4., {or with
sand §: ) Then multiplying the Pofitions and pew
errours crofswife, and adding the produéts rogether
(' becaufe the figns are unlike ) the fum is 12 for a
Dividend and the fum o' the errours 3 and 2 is § for
a Divifor, fo the quotient will be found to be. 2 3.
fo much therelore was the value of the Cloak, as
will ealily appearif tryal be made with 2 2L in
the fame manner as with the firfi feigned number,

Queft. 2. Vitruving ( inlib. o, cap. '3« ) report.
cth that King Hiero haviog given commandnicnt
for the making of a Crewn of pure Gold, was in-
formed that the Workman had detained part of
theGold, and mixt the reft with as much Silver ,
as he had fiole of Gold 5 The King being much dif-
pleafed at the deceit , recommended the- examina-
tion of the bufinefs to the famous Archimedes of
Syracufe, who without defacing the Crown difco-
vered the cheat in this manners viz. Experience
- telling him' that a quantity of Gold would poffefs
lefs xoome or fpace than the fame quantity of Sil-

3 ver
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ver, andconfequently that a mixt mafs of Gold
and Silzer of the fame quantity would take up
{ome mean {pace between the two former,he made
amafs of pure Gold of the fame weight with the
Crown, likewile another mafs of Silver of thefame
weight, then having put the Crow asalfo the o-
ther two Mafles feverally into a vefie} filled up 't
the brim with water , he diligently referved the
water flowing over into another veffel, and from
thofe 3 feveral quantities of water fo expeld . he
found out the quantity of Geld and of Silver in the
Crown: But torafmuch as Vitrnvins delivers not
the praétical operation,’ 1 (hall here fhew the fame
alter the manner of Cardanus, Gemma Frifius, and
other Arithmeticians.

Let us thercfore fuppofe the weight of the Cromwn
as alfo of the two feveral Mafles to have been 5 L
Suppofe alfo that by putting of the mafs of Gold
into the veflel,3 Lof water was expeld 5 by putting
inof the Crow , 3 * I and by putting in of the mafs
of Silver,4 2 I. The queftion theretore is to know
howmuch Gold and how much Silver the Crown
was compofed of. This may be refolved aftcx this
manner.  Suppole 3 L of Gold to be in the Crown,
then there remained 2 1.
of Silver , now {3y by

ARG b S G
the Ruleof 3, if§ L of

R AR
how much 3 . of Gold? Anfwer 1 1. Alloifs /.
of Silver expel 4 L. of water , how much 2. of
Silver 2 Anfwer, 1% I. of water,add thexefore the

 water of the Silver and of the Gold together, to

wit, 1% and 1 ¥, {o there will arife 3 1 /. of water;
this ought to have been 3 5 /. (far fo much over-

flowed

Gold expel 3 1. of water |

e e
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flowed by patting in of the Crowns ) but it is too
much by 52, wherefore =2 is to benoted with + for
the errour of the firff Pofition 3 L. Again, feignano-
ther quantity of Go/d to have been inthe Crowy, 10
wit ,'2 /. therefore there rcmaindd 3 L. of Silver,
thenfay if § ¢ of Gold ; |
expel 3 L.of water how - g-—=L3 0 5 f T
much 2 Lol Gild? Anfw, 5—-— + — {252
I 5L of water: Alfoif

5 /. of Silver expel 4% . of water, hbw much 31.of
Silver? Anfmwery +25then add 1 * 1itico 2 To,the fum
will be 3 72 1. of water : this ought to have been
374 & butitis ton ' much by 11 wherefore 22 is to
be noted with * for the

errour of the fecond Pofi- Pos

tion2 l. Here becaufe 3 +
theerrours are frafions ot i
having a common Deno-

minator , 1 take their 3%
Numerators 7 and 1 oo d G R IR
inftead of the errours; 0)25 (4 5 1b. of Gold.
then multiplying crof-

wile, to wit, 3 by 13 the produ& is 39, alfo 2 by
7 the produétis 14, which fubtraéted trom the for-
mer Produét 39¢becaufe the erronrs are like )ieaves
25 fora Dividend; allo the difference between the
errours 7 and 13 is 6 for a Divifor ; Lafily, dividing
25 by 6, the quctient is 4% 3 fo much Gold there-
fore was in the Crows, and confequently ( becaufe
the weight of the Crown was § L ) there was £ Lof
Silver which may be proved thus; Say if 5 /. of
Goald, expel 3 1. of water, how, much 4 2 1.of Gold?
Anfwer, 2 + 1, of water; agaﬁu if'5 L. of Silver ex-

Q4 pel

i i Rt
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Pel 4% of water, how much £ of Silver 2 Anfwer,
21, ot water, which being added to2 2 /. the fum
is 3 1 1, of water, to wit, asmuch as flowed over
when the Crown was put into the veflel.

Here note , that in making a tryalof this na-
ture, there isno neceflity that the mafs of Gold
or of Silver be of the fame weight with the Crown,
or whatfoever thing is to be examined, but of
what notablc part of weight you pleafe.

Note alfo, that for the more cafic difcovering
of the Dividend and Divifor by the notes of *
and — according to the fourth Rule of this
Chapter, the following verfe may be a help, to
wit.

Addito diffimiles | [ubtrabitoque pares.
Or thus,

Notes being unlike, Addition make ;
If like, leffer from greater take.

The Reader may fee more queltions to exercife
the Rule of Falfe in the tenth Chapter of the 4p-
pendix, and thedemonftration thereof in the ninth
Chapter of the lame.
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CHAP. XXXIL

The Extraction of the Syuare 5
or Quadrate ) Roo.

o, He Exrraction of the Square root is that,by
which having a number given, we find out

another number, which being multiplied by it felf,
produceth the number given,

ot

S IREETE

i o o 1 e

_..[_.ﬁ!“_
<

d

II. In the Extra&ion of the Square-root , the
number propounded is alwayes conceived to b 2
quare number, that is, acertain number of little
quares comprehended  within one intiye great

. quare, and the root or number required is the fide

of that great quare, as will readily appear by this
Diagram, where you fee 25 litcle fquares contain-
ed within one great fguare’; now it the faid con-
tent 2§ be given, and the fide or root of the fquare
containing the faid 25 lictle fquares is required,
the invention of fuch fide or root is called the
¢xtraltion of the fquare 1o0t; which root mut

be




258 The Extrattion of chﬁ L

be fuch, that ifit be fquared, thatis, multiplied by
it felf,the product muft be equal to the fquare con-
tent firft given = So 5 is the fquare root of 25, for
§ times § is 25. Likewife this fquare number 49
béing propounded,his root is 7.

III. Square numbers are either fingle or com- |

pound.
IV. A fingle fquire number is that; which'be-'
; ing produced by the multiplication of
Afingle  onefingle figureby it felf, is alwayes lels
{f::;:r than 100 :fo 25 is a fingle fquare number
" prodoced by 53likewile 4 is a fquare num-
ber produced by 2, :

V. Al the fingle fquare numbers together with '

their refpe@ive roots are exprefled in the Table
following.

Squares (1) 4 |9116125(36149 164 |81
Roots. \t12]3] 4| s}-6l 7] 81 ¢

Here in the uppermoft rankof the Table are
placed the fingle [quare numbers of every particu-
lar figure, and in the other their refpecive rootss
and therefore if it were demanded what is the
fquare root of 36 , the anlwer willbe 6. So the
fquare root of 16is 4, the fguare root of 9 is3
&c. And contrarily the fquare of the root 6. is 36,
Alfo the{guareof 3 is 9. :

V1. When a fquare number is given,that exceeds
not 100, and yet is none of the fquare numbers
mentioned in the Table , for his root you are to
take the 106t of thefquare pumber that being lefs,
yet comes nearclt untoit: {o 45 being given, the

root that belongs untoit is 6, and 10 being given, |

his correfpondent root is 3.
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- 1 ¥1I. A compound {quare number is that,which
being produced by a number ( that

confifts of more places thenone)mul- 4 éompound
tiplicd by it felt, is never lefs than fﬁ" o
100 : {0 1024 is a compound fquare

number produced by the multiplication of 32 mul-
tiplied by it felf,

VII'L To prepare any {[quare number given for
extraCtion, puta pointover the tirft place thereof
on the right hand ( being the place of tnits; ) then
proceeding towards the left hand, pafs over the fe-
cond place; and put another point over the third
place ; ‘alfo paffing over'the fourth place put ano-

. ther point - over the fifth, and fo forward in fuch

manner that between every two points which are

next ooe to the other, one place will be intermit-

ted : (o if the fquare root of 1024 be re-

quired, the firft point isto be placed over . .

z), and the fecond over o as youfce, and 1024
many points as are in that manner

placed, of o many figures the root demanded will

confift, =~

IX. Having. thus prepared your number, you
may fee it diftributed by the points into {zveral
fquares : foin the lak Example, 10 is the firlt
fquare and 24 the fecond, likewile it his
number 144 were propounded for extracti- . .
on, after points are duly pliced according 144
ta the laft Rule,you will fce 1 to be the firtk
fquare and 4.4 the fecond.

X. Having drawn a crooked line on the right
hand of the number propounded fer extraction
( after thefame manner asis vfually done in Divi-
{ion to denote the place ofthe guotient, ) find the
100t
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root of the firlt fquare, and place it in the ‘quoti- -
ent : fo find, by the fixth Rule afore-
.. "' going, 3 tobe the correfpondent root
1024 (3 of 10; wherefore Iwrite 3 in the quo-
tient, and then the Work will ftand as
you fee. \
: XI. Subfcribe the fquare of the figure
e placed in the quotient under the firlt
1024 (3 fquare of the nuinber given, as you fee
in the Margent.
XTI, Hiving drawn 2 line under the fquare ( of
the figure placed in the quotient ) fabfcribed as
aforefaid , fubtrad the fame out of the
E fir (t fquare of the number propounded,
1024 (3 and place the remainder orderly un-

9 derneath the line ; fo the fquare of 3
————— -which is g being fubtracted from 10,
X the remainderis 1, and the Work will

fland as you fee in the Margent.
XIII. Tothefaid remainder bring down the

~ next fquare of the number propounded ; that is,

write down the higures or cyphers flan-

1024 (3 ding io the twofollowing places of the'

9 number propounded on the right hand

124 24 being placed next to the remainder
1, there will be found this number 124,
which may be called the Refolvend,

XIV. Double the root being the §

1024 (3' number placed in the quotient , and

9 place the faid double on the left hand §
of the Refolvend , like a Divifor : fo §
6)124  the double of 3 is 6 , which being
placed before a crooked line on thre -
left

of the faid remainder : fo the fquare.
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Ieft hand of the Refolvend 124, the work will ftand
as you fee,

XV. Let the whole Refolvend, except the firft
place thereof on the right hand (" being the place of
units )be alwayes eftcemed as a Dividend, then de-
manding how often the Divifor before found, is
contained in the faid Dividend , and obferving in
that behalf the Rules before taught in Divikion,
write the apfwer in the quotient,
and alfo on the right hand of the
Divifor, towir, between'the Di- 2.
vifor and the crooked line : fo if 1024 (32
you ask how often the Divilor 6 9
is found in the Dividend 12, the
anfwer is 2, wherefore I write2 62 ) 124
in the'quotient,and alfo after the
Divifor 6; as you fee in the Margent.

XV ‘Multiply all the number which @andeth
onthe left hand of the Refolvend, ('to wit, before
the crooked line ) by the figure laft placed in the
quotient , and write the product orderly undex-
neath the Refolvend ( to wit, u- '
nits under units, tens under tens,

&c. ) then having drawn a line L

under the faid produdt fubtra& it 1024 (32
from the Refolvend , and fub. 9
fcribe'the remainder under the
liné: fo '62 being multiplied by 62 ) ¥24
2, the product is 124, which if I 124
fubtra&t out of the Refolvend :
124 the remainder 1505 and thus o

the ‘whole Work" being finifhed , the fquare root
of 102 4 (the number propounded ) is found to be
32,

Note
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Noze 1. When the produdt before mentioned ex-
ceeds the Kefolvend placed above it, the work is ex-
roneous, and then you are to reform it by placing
a leffer igure in the quotient.

Note 2. For every one of the particular fquares |
(diltinguithed by the points) except the fitfton the
left hand, a Refolvend is to be fet apart, by bringing
down to the remainder the congruent particulax
fquare, as is dircéted in the 13 Ruleand as often as
a Refolvendis fet apart, f0 often anew divifor is to
be found by doubling or multiplying by 2 .all the
root in the quotient ( confilting ot what number of
places foever. ) Ci it ol

Note 3.The Work of the 10,1 1,and 12 Ryeles for
finding of the firlt figure in the root, is but onceu-
fed in the extraction of the reot of a. number, cons |
filiing of what number of; places foever ;.. bug the
Work of the 13,14, 15,and .16 Rules is to berepea-
ted for the finding ot cvery place in the root £x~
cept the firft, : ol e ol

_The pra&ice of thefe 3 Notes, will be feen,in the
following Examples. a9 Y. hrinulats i ekt

Example 2. Let it be required. to extract . the
{quare root of 43623. ' e odhdinth

‘Having diftributed the pumber propounded | in-

to feveral [quares by pointsyas is dir .

et re@ed in the eighth Rule of this
43623 (2 Chapter,1demand the {quarcroot of

4 4 the firft fguare,which I find by the

5 rule of this Chapter to be 2 ;where-

o fore placing 2 in the quoticne, and
the fquare thercof, whichis 4,under

the firft fquare 4, 1 draw aline, and {ubtracting 4
from 4 the remainder is 0, which I fubferibe un-
- derncath
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‘derncath the line. This isalwayes the firft Work,

which is no more repeated in the whole Extraéti-
on( as was intimated in thé third Note aforego:
ing. ) REi -
Then bringing down the next fquare, which is
36, and placing it next after theremainder o, the
Refélvend is' 36 ;-and doubling the root 2 in the
quotient, the pmdu& is 4 for a Divifor ( by the 13
and 14 Rules)and the Dividend will be 3(by th: 15
Rule;)wherefore I demand how
often the Divifor 4 is contained ] e
in the dividend 3 | and not find- 43623 (20
ing it once contained in it} 1 Poig

' ‘place © in"the quotient , and'al- Sled

fonext after the Divifor 4 5 and 4njc=36

becaufe the product of 40 mul-

tiplied by o ( the laft CharaCter

in the quotient )-iso, the rrﬁfﬂmdaﬁ' from thCh

the faid prodiict-ought to be’deduéred, remains the

fame without alteration , - therefoie I bnng down
23 the next {quare, and place it after the remainder
36, fo will'3623 be a new refolvend; then. doubling
the whole root'in the quotient , which is 20 thr:.
divifor will be 40 ( accmding

to the fecond Note before men- 5%l 6
tioned, ) and the dividend will be | - 4352;
362 (‘to wit,all the refo/oend ex- 4

cept the firft place on the right .
hand by Rule 15. ) wherefore I "'45)o3623 17"
demand how often the divifor + VO
40 is contained in the divided 362, or how often 4
in 36, & though it be o times in it,yét(according to
the firft Nose aforegoing )Ican/can take but 8,(forif 1
fhould take 9, and proceed according to the :3‘
an
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and 16 Rules, anumber would arife greater thal
therefalvend from which fuch number arifing ought |
to be fubtratteds ) wherefore I write 8inthequo- ™
tient, and alfo after the divifor 40 thisdone, I 1] ™
T;ulﬁ?l'{l 408 ( the nl}mber on
> ydis the left hand of the refolvend '
43623 (263 by 8 the figure lalt placed izr
._,_.'.4 the quotient, and the produdt, |
: ol to wit, 3264 1 fubfcribe under, 1 ¥l
408 Jo3 523 s fonesEE: ot refolvend 11 K
g2 es 3623 , fo there will remain & mi
359,thus the work being finifh- E
359 ed I find 208 to be the num- { 4t

§

ber of unities contained in the voot fought 5 and
becaufe after the extraction is ended thexe happens
to be a remainder, to wit, 359, ! conclude that the

ront fought is greater than the faid 208, but lefs W i
then 209, yet how mich it is greater then 208, no X
ritles of Art hithertoknown will exaétly difcover, M wh

although we may pro¢ecd infinitely, neas;! as in.the opt
next Rule will be manife(t. |
XFIL To find the fracional part of the: root
very mcar , @dompetent number of, pairs of cy-
phers, to wit,00,0000,000000,01 0pOGO0Q0,&C.
are to be annexed-to the number firfe propounded,
then: efteeming the number propounded with the
cyphersannexed tobe but one entire number,, the
extraction is to be. made according, to the: prece-
dent Rules,and look how many points were placed
over the number firft given, fo many.places of In-
tegersswilk be inthe toot, the reld of the root to- |
wards the right hand will be the: Numérator ofa |
Jecimal fradion , which Numeratos confifteth

of foomany placesas there were points. over
' cyphers
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cyphers annexed : {0 if 43623 were given as be-
fore, to find the root thereof (according to this
rule)annex cyphers in this manner, and thenif you
extract it according to the Rules aforegoing,you

L L L L ] L]

43623.000000 ( 208.861, &c.

will find the root arifing inthe quotient to be 208
861, that is 208 7262 ; and becaufe after the ex-
traction is finitht there happens to be a remain-
der,X conclude that 208 7242 is lefs than the true or
exact root,but 208 542 is preater than it fo that
by annexing three pairs of cyphers to the number
propounded, you will not mifs 7555 part of an unit
of the true 7oct ; alfo by annexing 4 pairs of cy-
phers, you will not mifs 75552 part of an unit,and
in thar order you may proceed infinitely near ,
when you cannot obtain the true root,. The whole
operation of the faid Example here followeth.

#
L
[ - L] - L L

43623.000000 ( 208.861, &,
4 The root.
408 ) 03623 =
3264
4168 ) 35900
33344
41766 ) 255600
250596
417721 ) 500400
wa i/ 2]
82679

R Again
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10.000000000000Q00

And then the roat thereof
being extracted will be
which ( according to the third
Rule of the 22 Chapter Jmay be §,3.1622776, &¢.
written thus

Sce here part of the Work
the rost of 10, which may give you alight and un-
derftanding of the reft. |

"""" @

10.0000000 0000000

g
61 ) 100
61
626 ) 3900
3756
6322 ) 14400
12644
63242 ( 175600
126484
632447 ) 4911600
4427129
484471

Book I

of

Again if ro were propounded  fo be extracted,
you muft prepare it thus,

(

—LG22114
3 10000200) &":*

in the extractionof

( 3.16227, &c.
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r- XVIII TheextraGion ﬂ'ftlff: The Proof.
quare root is proved by multiply-

ing the root by it felf, for that done, the produd
{ infuch cafe when there is no remainder after the
extraction is finithed ) will be equal to the number
whofe {quare root was enquired 5 fo in the firft
Exampleof this Chapter | the root 32 being mul-
tiplyed by it felf produceth 1024 the number pro-
pounded : but when after the exera@ion is fini-
thed there happeneth tobea remainder | and that
the root is found as near as you pleafe , ina mixe
number of integers and decimal parts ( by an-
nexing cyphers as in the 17. Rule ) then fuch mixt

- number being multiplyed by it felf muft produce

a mixt number lefs than the number firft propoun-
ded for extraction, yet fo nearuntoit, that if the
figure fanding in the laft place of the Numerator
of the decimal fraction in the root be made great-
er by 1, and then the mixt number o increaled be
multiplyed by it {elf, the produét muft be greater
than the number firft propounded : foin the Ex-
ample of the 17. Kale, if208.861 be multiplyed
by it [elf, it produceth 43622 .917, &c. which is
lefs thap the propounded number 43 623, but if
208 .862 be multiplyed byt (elf, the produét will
be 43623.33 5,&c.which is greater than 43623.

- XIX. Thef{quare oot ofa Fra-

&ion is found in this manner, viz. F‘L::’fﬁl”:f.
extract the root of the Numerator f F i dthhim, s

( by the precedent Rules of this
Chapter ) which root {hall be a new Numeraror.

| Alfo the root of the denominator is to _be taken
| foranew denominator, fo the new Fra@ion fhall

be the fquare root of the Fra@ion fiifi propound-
R 2 ed:
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ded : thus the [Guare raot of 7% is %,iz the root of 9
is 3 fora new numerator, alfo the root of 1615 4 for
a new denominator. Inlike manner the [quare roos
of £ is £. But here note diligently , that it the Fra-
éliont wholefquare root is required be not in ies lealt
terms. it mull firft of all be reduced by the 4. Kule
of the 17, Chapter before any extrattion be made 3
for oftentimes it happens that the Fradlion firft gi-
ven hathnot a perfedt noat,  but when fuch Fra-
&ion is reduced into its lealt terms, the root 2bereof
may be extraded ¢ fointhis Fradlion 73, each term
is incommenfurable to its (quare root , vizomeither 8
nor 18 hath a fquare root expreifible by any trueor
rationsl nnmber; but the faid 75 being reduced to
its leaft terms &, the roat of this may beextracted,
for the raat of 4 is 2 for a new Numerator; alfo the
root of 9.is3 for a new Demominator 5 fo' that 3is
found to be the fquare roat of § ( ¢quivalent unto 7§
X X, When either the Numerator or Deno-
minator of a Fraction hath not a perfe&t fquare
roor, fuch root is ufually expreft by prefixiog this
Charadtery o orJq. before the FraGtion given
fo the fguare root ot 1+ is (ignitied thus J %%,0r thus
J G- 3%, becaufe the root of +% cannot be exprelt by
any frue or rational number whatfoever | yet it
may be found very near as in the next Rale. 3

s X X I. The fquare root ota Fraciion
Toextrallthe hich js in commenfurable to'its roof
Jguare root " e i
neat, of P J0RY be found near,in this manner v/
fradtion in-  reduce thefraction propofed into a
commenfwras | decimal by the third Rule of the 23.
ji‘:d:: :;1 . ‘Chapter: the more places are in the
: decimal , thenearer willthe root be
found , ‘but the decimal muft confift of an even
LA numbes
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number ‘'of places , viz. either of two, four, fix,
eight or ten; &c. pldces ; then extraltihe fouare
raot of that decimal, as if it were a whole” numsber,
according to the Rules aforegoing , which roos
found fhall be a decimalexpelling hear the fouare
roat of the fractios propofed. _
‘Soifthe fquare root 6f12 be required near, re-

~dude thefaid 2 into'a decimal ("by ‘the 3.8 ule of

the23: Ghapter ) which will be found 8r2506c00,
&e. Thenextra&ing the [gaare root thevpobas il it
werea whole number, it will be found .5013 very
near. '

X XITL Thefquare root of a mixt
rumber ' commenfurable to its roop, | Toextuadd the
is found in the zme manner as in N*’::’a;"iiff
the 19/ Rule of this Chapter .the 3, =
mixt number being hirft reduced in-
to an improper fraction by the 10. Rulé of ‘the 17
Chaprer.

"‘n thcﬁ,uﬂre root of 34 2} will be found 5 3. viz.
24 % being reduced into rhc improper I*raénm
";i , the fquare root of the Numerator 2200 will
be 47 for a new Numerator i allo the fguare root
of the Denominator 641 8, for a new Denominator
fo is found *%, which ( by the 13. Rule oi'the 17.

'Chapter )is 5 2 the [quare rost fought. And here the

fame caution is to b= abferved as in the:19. Rule
of this Chapter ; viz. the fra&ional part of the
mixt number, or the improper fradion equiva-
lent unto the mixt number , muft be in the leaft
terms before any extraction be made,

R 3 XXII}
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> XXIII. When the mixt'number
o find the . Fiigan p
fgnare veit’ - BLVED s incommenfurable to its
»earyof amixt  Jquare root, prefixing this Charaéter
rumberineom-  before it,viz.J/ or /q. So the (quare
ﬁ:?{::""”‘ ' poet of 73 will be thus exprefled: |/ 7

' 2 or Jq. 75 : but if you defire to find
the [guare root near of a mixt number incommen|u-
rable to its reot, reduce the fractional part of the
mixt number into a Decimal of an even number
of places, as inthe 21. Rule of this Chapter, and
annex the Decimal 0 found unto the whole part
of the mixt number 5 then eftceming the faid
whole number and Decimal as one entire number,
extrack the fquare root thereof according to the a-
foregoing Rules of this Chapter , and from the
root found, cut off alwayes to the right hand, fo
many places as thereare points over the Decimal
annexed, which number (o cut off (hall be a Deci-
mal , thewing the fra¢tional part of the root, and
that on the lefr hand (hall be the whole part: of the
root ; fo the fquare root of 7 3 will be found 2
7688 very near,

CHAP., XXXIIL
The Extrattion of the Cube Rool,

I H E Extra&ion of the Cube Root is that,
by which having a number given , we find
another number, which being firft multiplyed by
it felf, and then bythe produ&, produceth the

pumber given,
Il
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AL 1Inthe Extraction of the Cube
root, the number propounded is al-
wayes conceived to bea Cube num- -
ber, that isa certain number of little Cubes, com-
prehended within one entire great Cube, and the
root or number required is the fide of that great
Cube : what a Cube is may be well expreft bya

A Cubiecd
nunbirs

Die, whichindced isalittle Cube it felf ; where-

foreif you place four Dice in a fquare form , that
is, Jaying twoand two in a rank, you fhall havea
fquare containing four Dice, upon which if you
yet erect fuch another fquare of Dice, you fhall
havea great entire Cube comprchending two times
4.that is 8 Dice or little Cubis; and here 8 is the
Cube number given, and two is the ropt, or num-
ber required: In like manner if you rank 25 Dice

- inafquare form, ziz. layirg §in a rank, youhave

a fquare containing 25 Dice, now upon this {quare
of Dice if you ere& four orher fuch {quares one vp-
on another, you fhall havea great entire Cube com-
ptehending § times 2 5, that is 12§ little Cubes,and
in this cafe 125 is the Cube number propounded ,
and 5 the root or numbcr required. '

III. A Cube number is cither fingle or com-
pound. ;

IV. A fingle Cube number is that,
which being produced by the Multi-
plication "of one fingle figure hirfk
by it felf, and then by the product, is alwayes lefs
than 1000. So 12§ is a fingle Cube number pro-
duced by 5 multiplyed firft by it {elf ; and then by
2§ the produét ; for 5'times § is25, and § times
25 is 125.

V. All the fingle Cube numbers,and {quare nume

: R 4 berg

AfingleCube
number,
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bers , topether with their refpeétive roots, are ex_.
prefled in the Table following. .-

i

Cules |18|1”’ 41125] 216343 | 512|?2§l

Sqaarer |1\ 4 | 6| 25! 36 491 64 81
Roots, 1] 2] ,Jq‘ 5 | 5- Wil Sl 9

Hcre, in the uppermoft rank of the Table are
placed the fingle Cube numbers of the particular fi-
gures 1.2,3.4,5,67.8.9. in the ncxt the {quares
of thofe figures , and in the loweft rank the hgurts
themfelves being the refpective roots of the Cubes
and fquaresin the uppermoft ranks ; and therefore-
the Cube root of 125 being demanded the anfwer is
5, and the Cube root of 2 16 being required, the Ta-
ble will give you 6, and {o of the reft.

V'I, When a Cube number is given that exceeds
not 1000, and yet is. nonec of the Cube numbcrs
mentioned in the Table ; for his root you are to
take the root of the Cube number, that bamg lefs,
comes reirelt unto it.  So 157 being given , the
root that belongs unto it is 5.

A VIl A compound Cube number
Evbe mumbey, 1S that , which being produced bya

number ( that confifts of more places
than one ) firli muliiplyed by it felf , and then by
the produét is never lefs than 1000, So 157464.15
acampound Cube number , being produced by 54
multiplyed firft by it i?:lf and then by 2916 the
prcduﬂ' for 54 times 54 is 2916, and then 54
times 2016 is 157464, the componnd Cube numbrr
propesnded,

VIIL, Te
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VIII. To preparea Cube riumber for extra&ion,
put a point over the firlk placf: ﬁlmrt.-.*' towards
the right hand (" to wit the plac :J'_' units s ) then
paiﬁngﬂuer thie fecond and third plares pur'ano-
ther-point over the fourth’) and pafling over the
fifth andfith-put dnother poiot i over. the (eventh,

- and in that ordexr (" to wit two plicés ';1.--:-:-; inter-
mitted between uvery fwolddjadent point ) p!ace
as many points 'as the number will permit: o

157464 being given, youare topléc

the points as in the Margent, and ! (0 >
many points asare in- that maoner pla- 157464
ced,of fo many fipures the rost dfmand- '

- l:cl will confift.

I X, Having thus prepared your number , ‘you
may fee it'difiributed by the points’into :
feveral Cubes ¢ foir the fame example R 31
157 is the finft Cwbe, and 464 the fecond. 157464
In like manner. tfthls nurnber 7464 were
propounded for extraétion , aftér points .~
arc duly placed as before, you willfee 7 7464
to be the firft Cube, and 464 the fecond.

X. Having drawn a crookeéd: line on the right

“hand of the numbeér propounded to fignifie a quo-

tient , find the Cube rootof the firlt

Cube and place it in che quotient: fo S

I finding ( bythe fixth Rule of this 157464(s
Chapter ) 5 to be the corréfpondent

root of 157, T write 5 in the quotient; and then che
work wifl ftand as you fec in the Margent.

X1, Subfcribe the Cube of theroot e
placed in the quotient, under the firlt 157464 (5
Cube of the sumber given: fo125 125
fifth

—
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Gth-Rule of this Chapter ) Iwrite it under 157 the
firfi Cube of the number given, as you fec in the
example.

XT1. Draw a lincunder the Cube fublcribed as
aforefiid ( towit the Cube of the root placed in
the quotient ) and fubtract this Cube trom the firft

i Cube of the number propounded,
157464 ( § placing the remainder orderly un-
125 derneath the line: o 125 the Cubeof
5 being fubttacted from 157, the re-

32 mainder is 32, and the Work will
ftand as you fee.

XIIL. To the faid remainder bring down the next
Cube of the number propounded ( to wit the fi-

S gures or cyphers that fiand in
157464 (§ the 3 next places) placing the
125 faid Cube next after , towit, on

~———- the right hand of the remainder,
32464 refslvfo the next Cube 464 being placed
after the remaieder 32 , there
will be found this number 32464 , which may be
called the Refolvend.

XIV. Havingdrawn a linc underncath the Re-
[folvend,(quare the root in the quotient,thatis, mul-
tiply it by it felf , and fubfcribe the triple of the

o e fzid fquare or produé under the
187464 (5 refolvend infuch manner , that the
125 firlt place ( to wit, the place ofts
- nits ) of the faid triple fquare

32464 refolumay ftand direCtly under the

. third place { or place of hundreds )
75 in the refolvend : fo the fquare
of the root 5 is 25, the triple

whereof is 75, wbich I fubfcribe undes the Refol-
vend
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vend in fuch manner , that the figure 5 whichis in
the firft place (" to wit the place of units ) in the
triple produ& 75, may ftand under 4 which is-
feated in the third place of the refolvend , asyon
fec in the Margent.

XV.: Triple the root or number in-the quoti-

‘ent , acd fubfcribe this triple number in fuch man-

ner that the firlt  place thereof ( to wit the place
of units ) may fland dire&ly under the fecond
place("to wit the place of tens)

inthe Refolvend : fothetriple . .

of the oot 5 is 15, which 1157464 ( 5
{ubfcribe in fuch manner, that 125

the figure § which isin the fir(t
place(to wit the place of units) 32464 Refolv,
inthe faid triple number, doth
fland directly under 6,whichis 75
feated in the fecond place of the 15

‘refolvend, and the Work will

ftand as in the Margent.

XV L The triple fquare of the root, and the
triple of the root being placed
oncunder the other,as is di- . .
rected in the 14. and 15.Rules 157464 (5
aforegoing , draw a line un- 12§
derneath, and add them toge-
ther in fuch order as they are 32464 Refolv.
feated, and let the fum be e-
ficemed as a divifor : fo che tri- 75
ple fquare 75, and the riple 15
number 15 . being added to-
gether as they are ranked in' 765 Divifor.
the Work,the fom will be 765
for a Divifor,

XVIL Let
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XVIL Let the whole Refolvend, except the
firlk place thereof towards the right hand ( to wit

the place of units ) be eficemed as a Dividend, then |

demanding how often the. firfk
e figure (" towards the left hand)
157464 . (54 of the Divifor is contained in
125 the ' correfpondent part of the
dividend,and obferving in that
32464 Refolv. behalf the Rules before tanghe
in Divition, write the:anfwer
74, e in the quotient » {0 if' I ask how
15 oftén 7 ( the: firft figure ofithe
Divifor towards the left hand )
765 Divifor. is contained in32 (i the corre-
— fpondent part of the Dividend
placed above ) the anfwer will
be 4, whercfore 1 write' 4in:the quotient; as you
fece in the Example. 7

XV 111, Having drawn another ‘line under
the Work, multiply the triple

.+ . fquare before fubfcribed (as is
157464 ( 54 direétediinthe 14. Rule )by the
12§ figure laft placed in the quoti-
ent, and fubfcribe this product
32464 Refoly. under. the faid triple fquare;
— ( towit units under units, tens

75 under tens , &c. ) fo7§ being
15 multiplyed by 4, the produd
' is 300 which I fubfcribe under
765 Divifor. 75 ( the triple {quare )and the
— work will ftand as youfecin the
300 Margent, '

XIX,Multiply
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XIX. Multiply the figure laft placed in the quoti-
ent firlt by it felf,and then the  produt by the wriple
number before fubferibed ( as
is direted in the 15, Rualeof .
this Chaptcr; ) this done |, fub- 1§7464 (54
fcribe the laft produck under 125
the faid triple number (* to
wit , units under units, tens 32464 Refoluend,
under tems, &c. ) fo 4 being e
fquared or ‘multiplyed by it 75§

'8 . felf, the produé is 16, which 15

being multiplyed by the tri-
ple number 15, the produ&t 765 Divifar,
is 240, this therefore T fub- ——
fcribe “under the aforefaid 300
triple number 15, and the 240
Work will fland as you fee.

XX, Subfcribe the Cube of the figure laft placed
in the quotient, under the
refolvend , in fuch manner . .
that the firft place of this 157464 ( 54
Cube ( towit, the place ofu- 125 *
pits ) may fiand under the -
place of units in the refol- 32464 Refolvend.
vend : So 64 being the Cube
of 4, I write it under the re- 75
folvend 32464 , infuch man- 15
ner that the figure 4, which
is in the place of units in the 765 Divifer.
Cube 64, may ftand under the
figure 4 which is feated in the 300
place of units of the refol- 240
| vénd: obferve the Work in 64
| . the Margent,

=,
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X X 1. Drawing yet kanmher line under, the
e - work, add the three lalt

:;3';454. ( 5 numbers together in the fame
order as they are feated,

32464 Refolvend. and fubtraét the fum of them
from the refolvend , placing

75 the remainder orderly un-
is derneath: fo the fum of

2 the three laft numbers, as

765 Divifor. they are ranked in the Work,
is 32464 , which if you fub-

500 tra& out of the relolvend

240 32464, the remainder is o.

Thus the whole Work be-
ing finifhed , the Cube root
of 157464 (- the number .
. propounded ) is found to be

54-

Note 1. When the fum of the three laft num-
bers before mentioned is greater than the refol-
vend, the Work is erroneous , and then you are
to reformiit by placing a lefler higure in the quoti-
ent. '

Note 2. For every one of the particular Cubes
( diftinguifhed by the points ) except the firft Cube
on the left hand , a refolvend is tobe fer apart,
by bringing down to the remainder the next Cube
( as.isdire@ed in the 13. Rule. ) And as often as a
refolvend is fet apart, {o often is a new Divifor
to be found, by adding the triple of all the root in
the quotient ( conlifting of what number of places
foever ) to the triple of the [quare of fuch root,
after they are orderly placed according to the 14
and 1¥. Rules. Noze
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Note 3. The Workof the 10, 11;2nd 12. Rales
for finding of the firlt figure in the root is bue
once ufed in the extradion of the root of any
number whatfoever, but the Work of all the fol-
lowing Rules is tobe ufed for the finding of ¢ ve-
ry place in the root,except the firft.

. The pra&ice of thefe 3 Notes will be feen in the
following Examples.
Example 2. Letitbe required to extra@ the
Cuberoot of 8302348.
Having diltributed the number given into (-
veral Cubes by points , asis dircéted in the eighth
Rule of this Chapter, I demand the Cube rost of 8
( the firft Cube on the left hand ) which I find by
the fifth Rale of this Chapter
to be 2, wherefore placing . . .
2in thequotient , and 8 the 8302348 ( 2
Cube thereof under 8 thefirft 8
Cube, I draw a line, and
fubtralting 8 out of 8 the o

remainder is o, which I fub-

fcribe under the line. This is alwayes the firft
Work , and is no more repeated in the whole ex-
traction ("as was intimated in the 3. Note aforego-
ing3) then bringing down the next Cube ( to wis,
the tigures ftanding in the three following places

_of the number propounded ) which is 302, 1

place it after theremainder 0, fo is 302 the refol-
vend ; thisdone, havingdrawn aline underncath
the refolvend, 1 feck for the triple of the fquare
of the root, viz. the rost inthe gquotient is 2
which multiplyed by it felf produceth the {quare ~
4, thetriple whereofis 12, this I fublcribe un- .

~ der the refolvend, in fuch manner that the figure 2

in

L]
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in the units place of this.triple fquare 12 , may
tand direély under the hgure 34 which is feated
in the third place, of the
(AP refalvend , ( to wit, the place |
8302348 ( 2. of hundreds ) -aceording to
the 14. Rule aloregoing s
o Again I triple the .xoot 2,
o302 Refolvend. which produceth 6 , and fub-
= fcribe this  triple. number 6
12 under the fecond place (. or
06 place of tens ) in the refol-
L vend , 10 wit , vnder 0 ( ac-
126 Divifor. cording to the 15. Kule of
———— this Chapter; ) then drawing
a line under the Work, and
adding together the faid two pumbers Jaft fub-
fcribed, as they are ranked , the fum of them is
126 fora divifor Caccording ta the 16,Rule afore-
going. )

That done, efteeming 30, to wit, all the pla-
ces except the firft or place of units in the refol-
veud , as a Dividend I demand how often the di-
vifor 126 is contained in 30 5 and not finding it
once contained therein , ¥write © in the gmotient,
and now becaufe the fum of the three numbers
which ought to have been produced ( accordingto
the 18, 19, and 20. Rules of this Chapter ) by the - |
multiplication of @ ( which was laft placed in the

uotient ) amounts to © , the refolvend 302 out
of which the faid fum fhould have'been fubtra-
&ed, remains the fame without alteration, where-
fore having drawna line under the Work , T write
down anew the old refoluend 302, and bringing

down the next Cube 348, T annéxit' to- the faid |
302




Chap.XXXIII.  zhe Cube Root. 281

302 5 fo there will be a new refolzend , to wit
302348.

Then fquaring the root 20 ( that is, multiply-
w p ing of it by it felf ) the produét is 400, which I

o § triple or multiply b

I § 3, and fubfcribe the . . .

L produ@ 1200 under- 3302343 ( 202
W8 meath the new refol- 8

6B vend id fuch manner

ull that the place of units 0302 Refolvend
W8  in this triple quadrate

i § 1200 may ftand under 12

eof the place of hundreds, - ©6

iy § . or third place of the

an refolvend 302348, to 126 Divifor

fa wit, under 3 ( accord- -

i ing to the 14. Rule, ) 302348 Refolvend

fore Again I fubfcribe the
triple of the r00¢t 20, 1200

ol which is 60, in fuch 6o

- manner that the place A o
wd-M  ©of units in this triple 12060 Divifer

ing it root 60 may ftand un- )
i, 1 der the place of tens or 2400

whas i} fecond place of the refol- 240

o] ' vend, to wit, under 4, o8

yitl|  then adding together the i
yief|  two numbers lafi fub- 242408 Ablaritinm
pwll  fcribed, to wit, 1200

el and 60, in fuch erder 39940

s t| s theyare ranked in the

iiel]  Werk , the fum is 12060 for a Divi.
frgie L;* for.

E’.f i ] I_
1011 b &galn-’
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Again, efteeming the wholerefolvend, execpe
;hé i fk p.'[a,cg ( or PiECE o' units J as a divi-
deind yrto- wit ;) 30234, I demind how often 1
¢ the tistbhgure vt the divifor' tdwards ' the Jett
hand ) is contained in'3 the corrélpondent part
of the Dividend; and rhough it be three times
contained in it, yer ( according to-the hrit Note
st the end of the 21 Rule ot this Chapter ) 1 dare
take butz, tor it [ thould take3, and procctd
according to the 18, 19,20, and 21 Rauler of this
Chapter, a number would arife grearer than'the
rufolverd (from which fuch number arifing ovghe
to be fubltraéted, ) wherefore 1 wrire 2 in the guo-
tient :

Then multiplying the triple fquare 1200 before
(ubferibed , by 2 ( the figure lali fpliced in the
quotient, ) the product is 2400, which 1 fubfcribe
under the fiid 1200 ( to wit, units under units,
and tens under tens, &c. ) Alfo multiplying the
rriple root 60 before fubferibed ,. by 4 ( the qua-
drateof 2'the ngure latt placed in'the quotient )
the produ is 240, which I fubfcribe’ under the
{aid triple root 60 5 lait of all 1 fubferibe 8 the
Cube of the (id new root 2y under the

place of units or tirlt place of the refolvend , to . §'

wit, under 8, and having added. together thofe |
three numbers laft fubfcribed ; to wit 2400, 240 |
and 8 as they ftand in ranks in the Work, the fum
of them is 242408, which being fubduéted from
the refalvend 302348 , there will'remain 59940,
Wherefore the Work being finithed; I find 202
to be the number of unities contained in the Cube
voot of 8302348 the number propounded : and
becaufe after the extractionis ended there happens,

' to.
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to be a remainder, to wit 59040, I conclude that
the Cube root fought is greater than the faid 202, but
lefs than 203 ; yet how much it is greater than
202 , noRules of Art hitherto known wi l exaétly
difcover ; although wee may  procced inhnitely
near, as by the next Rule will be manifeit.

- XXIL To find the fra&ional part of the root
very near , ternaries of cyphers, to wit, ooo,
000000, Or 000000000, &C¢. are to be annexed to
the number firlt propounded ; then efieeming the
number. propounded with the cyphers annexed to
be but one entire number |, the Extra&ion is to be
made  according to the preceding Rules of this
Chapter , and look how many points were placed
over the number firft given, fo many of the fore-
molft places in the Quotient are the Integers or u-
nities contained in the Cube root fought, and the

relt of theplaces in the quotient are to be efteem®d
as the Numerator of a Decimal fra@ion, which
Numerator confifteth of fo many plices as there
were points over the cyphers hirlt annexed : fo if
8302348 were given as before , to find the.Cube
root thereof ("according to this Rule ) annex cy-
phers in this manner,

[ ]

é;o"zgqﬁ, ocoooo (-

And then if you profecute the extraction ac-
cording to the Rules aforegoing, you (hall find
the Cube root fought to be 202. 48, &c.  that is,
202 7% and more 5 wherefore you may conclude
that 202 752 is lefs than the true roor,but 202 722 is

5 2 greater
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greater than it: {0 that by annexing two' terna-
ries of cyphers, to wit, 6 cyphers, to the number -
propounded, you will not mifs 755 part of an unit
of the true root ; alfo by annexing 3 ternaries of
cyphers , to wit o cyphers, you will not mifs 7555
part of an unit of the true rost, and in that order
you may proceed infinitely near , when you can-
not obtain the true rest. - The whole operation
of the faid Example hese followeth , ‘where-you
may obferve , that for the more certain and eafie
placing , as well of the numbers which conflitute
the feveral Divifors , as of thofe which conftitute
the Ablatitious numbers to be fubtracted from the
feveral and refpe@ive refolvends , down-right
lines are drawn between the particular Cwbes of the

number propounded , firft diftinguilhed by points
as before.
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Inlike manner the Cube root of 2 will be found
t) be near cqual to 1, 25992, &G thatis,d-753:55
and more.
XXIII The extra&ion of the Cube root is pro-
ved by multiplying the root cubically,
The Preof.  to wit,the root being firft multiplied by
it fz1f, and then the produ¢t multiplied
by the root, the number arifing or laft produét (in-
cife there be po remainder after the extraction is
fini hed ywill be equal to the number propounded :
{0 in the firft Example of this Chapter,the Cube root
x4 being multiplied firft by it fclt producéth 2916,
which b:ing multiplied ‘again by 54 produccth
157464,to wit,the number whofe Cube root was in-
quired. But when after the Extraéion is finifhed,
there hippeneth tobea remainder , and that the
voot is found as near as you pleafe in Integers and
decimal parts (by anncxing cyphers as in the22Rule
of this Chapter,) then fuch mixt number exprefling
the root, being multiplied cubically , muft produce

.a mixt pumber lefs than the pumber firlk propoua-

ded, yet fo near unto it, thatif the hgure ftanding
in the laft place of the decimal fratiion in the root be
made greater by 1, and the mixt numbcr fo increa-
{cd be multiplicd cubically , the’product muft be
greater than the number firfk propouuded : fo in
theExample of the 22 rale of this Chapter,if 202.48
be multiplied cubically it produceth 8301305.49,
&c., which islefs than the propounded number
$302343%, butif202.49 be multiplied, cubically,
there will arifc $302535.49, &c. which isgreater

than the faid given pumber.
XXIV. The Cube root ofa Fra&ion is found in
this manner 5 viz. extrac the Cube root of ‘the
Numecrator
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Numerator { according to the fforégoing Rules, )
which root referve for a'new Nume-
rator 5 alfo the Cube rbotof thé De- T"f*"""ﬁ'#‘
. e _ Y Cubs.raot of a
ncminator{hall bea new Dinemina-" "¢ g
tot 5 laftly this'new Fration(hall be
the Cube root ot 'the ‘Fraction ‘firft propovnded ¢
fothe cube ravt of =5 is 2 for the cube roor o' 8 is 2
forianew Namerator, allotlicenbé roitot-'27 is 3
fora new Denominator, ¥ like manner the cnbe
rost of § is2.0 But herenote diligently, “that' the
fralion whofe eube root is requived,” mult be in its
Icaft terms before any Extraéticn be madd; ‘for nf-

" tentimes it chappens that the fradfion  firlt' given
hath not a perteét root, albei, whenfuch fadiion is
reduced into.its Icaft terms,the voot theveof hay be
extracted : (0'in this frafion ¥4 neithéythe samera-
toraor dencminator hath a perte@ cube oot 'yétthe
faid £ § being reduced to its leaft terms 3 )€ by ‘the
fourth Rule ot the'17 Chapter )ithe cube vomtol this
may be extracted , (or the cube ront of 8is 2 for a
new sumerator,allo the cube root of 27'is 3 fora pew
desominator, (o that the cxbé vant ot 73 which isc-
qual to % )is found to be 3 Kii D

o+ XXV, The Cube root ot 8 fraiGion which hath
not a perfect Cube root may be found neat in this
manner, /2 reduce the Fra@ion given inté a De-
cimmal fraction; by the third' Rule of the 2 3 Chap-
tex, 'the more places are inithe Decimal, the nearer
will the root be'found | butthe decimal ‘muftcon-
fut of ternaries of places , to witiéither of three,fix,
nine, or twelve, &c placesy then extradt the Cube
root of the WNumeraror of that Decimal, “as if it
were a whole numbcr (Caccording to the Rules be-
fore given,) which tcot found fhall be @ Deiimal

Y S 4 exprefling
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exprelling near the Cube root of the Fra&tion pro-
pounded.

Soif the cube root of 3 were required, I reduce the:
{2id 2 into a decimal whofe numerator may confiftof
sernaries of places,to wit.into this, 666666666666
&c. then exera@ing the cube root thereof, 1 find
.$73 5, which is very near the cube root of 3.

XXVL The Cube root of a mixt number com-
menfurable to its root ' may be found in the fame
manner as in the 24 Rule of this Chapter, the mixt.
number being firlt reduced into an improper fras
&ion (by the 10 Rule of the 17 Chapter.

So the cube root of 12 12 will be found tobe2 3,
viz, reducing 12 %% into this improper fraction
2%3 (he cube root of %% will be found  or 2 3.
And here the famecaution is to be obferved as in
the 24 Rule ofthis Chapter, viz. the fractional part
of the mixt number, or the improper fra&ion equi-
valent unto the mixt number,muft be expreffed by a
Numerator and Denominator in the leaft terms be-
forc any extra@ion be made.

XXVII.W hen the mixt number; whofeCube root
is required,hath nota perfect cube root, this charas
cter, Je. is ufually prefixed before fuch mixt num-
ber ; {0 the cube roct of 2 % is thus exprefled,/c.25
Likewife Jc. & denotes the enbe root of § whichisa
fraGion, whole cube raot is inexpreflible by any true
or rational number ¢ but if you defire to know
the cube root near of a mixt number which hath not
a perfect cube root reduce the fraétional part of the
mixt number into a decimal ( asinthe 25 Rule of
- this Chapter ) and annex the decimal {o found unto
the Integers of the mixt number ; then efteeming
the faid Integers with the decimal fo annex-

} L]

ed
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ed asone entire number , extralt the cube root
thercof, and from the root found cut offalwayesto
the right hand {0 many placesas there were points
over the faid decimal annexced, which places fo cut
off (hall be the fra@ional partofithe root, and thofe
remaining on the left hand fhall be the Integers of
the root : {o the cube root of 2 § will be found r.334,
and more.

XXVIIL 1 might here proceed to fhew the extra-
&ion of the roots of the Biguadrate (or fourth Porw-
er, ) the fifth Power, &c. but their operations being
exceeding tedious , and’hardly intelligible without
the knowledge of Algebra ;1 thall only in this place

* touch upon the Extra@ion of the Biguadrate-root,

becaufe it may be extracted by the Rales delivered
inthe 32 Chipter,and refer the more curious Arith-
metician for further fatisfaéion in this matter , to
my Treatife of the Elements of Algebra.

XXIX. A quadrateor fquare number multiplyed

by it felf produceth a Biquadrate num- '
To exivalithe

. Produ s
ceth the Biguadrate 16. Thercforeif a ﬁﬁ“ ate

number be propounded and the Biguia-

drase root thercof be required; firft extract the qua-

drate or [gaare root of the number propounded; and

then extraé the [quare voot of that root for’the Bi-

guadrate root fought. Thusif20736 bea number

propounded-, the Biguadrate root thercof will be
found 12 : for the fquare roorof 20736 i5'144, and
the fquare root of 144 is 12, When the rumber given
hath not a perfeét Bigwadrate root, you are toannex
guaternaries of cypbers, to wit,cither 4,8,12,0r 16,
&c.cyphers,and then proceed’ as befere’s fo will you
find the root near , whefe fractional part'will'be a
‘decimal. Thus the Biguadrate root of 7 will be found
near1.62, . CHAP.
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CHAP. XXXIV.

The Relation of Numbers in quantity.

L {" Hus far fingle ArithmetickiComparative A-
rithmetick infues,which is wrought by num-

bersy.as, they are confidered to have Relation one

toanother.

Boctivsiadnkb. IL.This Relation conlifts in quan-

Licopizi, o tity, OF quaht}

ITL, Relation in quantity is the reference or re-
fpect, that the numbers, themfelves have one unta
another: Aswhen the comparifon is made between
6 and;2, or 2 and 6. 5.and 3, 0r 3 and 5.

IV, Here the Terms or Numbers propounded are
alwayes two, whereof the firlt is callcd the Ante-
cédent, "and the other the Confequent : So in the
brlt eximple, 6.5 the Antecedent, and 2 the Con-
fcquent : and in thefecond, 2is the Antecedent
aad 6 the Confcquent.
¥, Relation in Quantity confifts either in. the
ﬂtﬂ:.rfnce, or .¢lfe in the rate or reafon that is
found betwixt the Texms propounded.

V1, Thedifference of two numbers is the remain=

el e, der, which is left after fubtraétion of

Differences . the lefs out of the greater : fo 6 and 2

being the.terms prnpuundrzd 4 is the

difforence betwixt them : forif you fubtract 2 out
of 6, the remainder is 4.

FIL The’
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* VII. The rateorrealon betwixt two numbers. is

the quotient of the Antecedent divi-
ﬂ:d b} the C{}nftquent : Soit it be Rateor Rmﬁn

demanded what rate or reaflon 6

hathto 2, 1 anfwer, Triple reafon : for if you
divide 6 the Antecadent, by 2/ the Conlequent,
the quotientis 3 ;' 2 being contsined jult 3 times
in 6. In like manner is there fubtriple realon
betwixt2 and 6, for it you divide 2 by 6 , the
quotient is 2, or (which is allone) %', becaufe 6 be-
ing not once found in2 , there remains 2 for the
Numerator, 6 the Divifor being the Denomina-
tor of 'the Fraction given you in the Quotient,
according to the 9 Bule of the 16 Chapter aforego-
ing.
gii’ﬂf.. This rate or reafon of numbers is eicher
equal or.uncqual. ) 4
1 X, Equal reafon is the Relation that equal
numbers have unto: one another :
Egual Reafun.

X, Here the one being divided by the other,the

quotient is alwayes an'Uait : for itiit be deman-

ded how often § is in §,.the anfwer 15 1.

X 1. Unequal rcalon is the rclation that une-
qual numbers have, one unto ano-
ther : and this is cither ot the grea-
ter to the Jefs, orof the lefs to the

reater. -
XII. Wnequal reafon of the greatér to the leks,
is when the greater Tetm is Antecedent : as of 6

Ynegiual rea fom,

v XIIL. Here: the qumirnt of the :Antecedent di-

- wided by the: Conlequent is alwayts greater than
. _anMnit; So 6 divided by 2, ' the Quoticnt is

I T %

T 33
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3 5 and § divided by 3, the: quotient! is\ 1.3 .

X IV. Unequal rcafon ofithe lefs to the g;eatcr,
15 when the lefler Term is Antecedent': asof 2 to

6, 3 toy, &c.

XV. Here the quotient of the Antecedent: divi-
ded by the confequent is alwayes l¢fs than an unit :
So 2 divided by 6, the quotient is £ or 35 and 3 di-
vided by 5, the quotient is §.

XV I. Eachof thefe Kinds.of unequal ‘ reafon is |

again fubdivided into five other kinds or varieties;
whereof the three firft' are fimple, and the other
two, are mixt.

XV 11, The fimple kinds of unequal reafon are

L. Manifold:  2: Soperparticular. 3. Super- |

partient.
XVILI Manifold reafon of the:greater to the
lefsis, when the Confequent is con-
Manifold Rea- tained in the Antecedent divers
for times without any part remaining:
as 4 to 2, 8to 4, 16 m'S, which is

called Double realon, becaufe thelefs' is: contained

twicein the greaters fo 6 to 2 is triple reafon,
8 to 2 fourfold reafon, &¢.

X 1X. Here the quotient of the Antecedent’ di-
vided by the confcquent is alwayes a: whole num-
ber: {o 8 divided by 2, the quotientiisi4.

X X, The oppofite of this kind, ziz.ofithelels

to the greater, is calltd {fubmanifold}s
Submanifold. Examples hereof are 2ito 4, 4. t0 8,

8'to 16, &c: Likewifc 2 to 6 210 3 ‘

2 to 1o, &¢C. :
XL Supcrp:rtlmlar is, when the ﬂ.ntcccdcnt
contains the cunﬁ'qucnt once, and |
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quent 3 thatis, an halt, athird, afourth, ora
| fifth part, &c. of the confequent, as 3 to2, 4 to 3,
| s to4, 6tos, and thelike; ~here three divided
| byz2, the quotient is 1 }, and 4 being divided by 3,
the quotient is 14. In like manners divided by
4, the quotient is 1}, and 6 divided by 5 the quo-
tient is 1 $swherefore I fay 2 and half 2 (thatis )
conftitute 3 : So likewife 3 and one third ‘parc of
3 (wiz. 1 )conftitute 4,.and foof the reft.

XXII, Here the quotient of the Antecedent di-
vided by the Confequent isa mixt number, whofe
whole part, as alfo thenumerator of the fraétion
annexed, isalwayes an upit: as is obfcrvable io
the examples laft mentioned.

X X111, The oppofite recafon of  Swbfuperparti-
this kind 1s Subfuperparticular, as2 eplars
103, 3 to 4, 4 t0'§, 5 to 6, &c.

X X1V, Superpartient is, when the Antecedent
contains the Confequent once, and
befides divers parts of the confe-  supespartients
quent: as5to3, 7to 5, 7104,
8tos5, oto§, 11to7, &c. hexe 5 dividedby
3, thequotientis 1 §, and therefore 5contains 3
once, and 2of 35 for 3 and two thirds of 3 ( viz.
2 ') confiitute 5.

XXV. Here the quotient of the Antecedent di-
vided by the confecquent is.a mixt number , whole
whole part being an unit, hath ‘alwayes for the
Numerator of the fraction annexed untoit a num-
ber compofed of more units than one: fo the con-
ference being made betwixt § and 3, and 5 the
Antecedent being divided by 3 theconfequent, the
guotient is 1-%.

XXVL The
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X XV 1. The oppofite of! this réafon is:Subr

{uperpartient : Examples hereofare

Subfupoparti- 305, 507, 4t07, §108; 5 to
% g, 7to 11, and the like.

XXVIL The mixt kinds of unequal reafon arc

Manifold Super particular, and maintold fuperpar-
ticnt. -
XXVIIL. Manifold Superparticular reafon is,
when the Antecedent contains the
confcquent divers times, and befides
an aliquot part of the confcquent :
as 5 to2. 10103, 17 t0 4.21 t0 §5.and thelike.

XX 1X. Here the quotientof the Antecedent
divided by the confequent isa mixt number, whofe
whole part confifting of more units than one ,
hathalwayes an unit for the Numerator of the
Fra@ion annexed unto it5 o §divided by 2, the
quotient is 2 %, and 21 dividedjby 5, the quotient
is 4 +.

Submanifold XXX. The oppofite of this Realon
Superparticu-  is Submanifold s Superparticular 5 as
(6 2t05, 2107, 3 107, 4to9, &e.

X XX I Manifold Superpartientis, when the
antecedent contains the confequent
diverstimes, and befides divers parts
of the confequent; as 8 t03, 17 to |
5, 10 to 4,28 to 5, &¢. :

X XXI1I. Here the quotient of the Antecedent

divided by the Confequent is a mixt
submanifold - Number , whofe whole part as alfo
[upetpartient. - ¢he Numerator of the Fraction an-
nexed untoit, is alwayes a Number
compofed of mere units than one : fo 8 divided

by 3, the quotient is 2 %, and 28 divided by §, the
quotient is § 5 XXXIIL The

Manifold Su-
perparticulars

Manifold Su-
perpariient,
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XXXTII The Oppofite here is Submanifold
Superpartient: as3 108, 51017, 4to 19, 5 to
28, and the Jike. P

And thefe arc the feveral kinds or varieties of
the Rates  or Reafons that are found 'amongft
Numbers, fothat no two Numbirs whatfoever
can be named , but the ‘rate or Reafon betwixt
them is comprehended under one of thefe five
kinds.

CHAP. XXXV.

The Relation of Numbers in Quality,
where of Arithmetical and Geometri-
cal Proportion.

I Elation in quality (" otherwife called Pro-

R_ portion ) is either the refe-
rence or refpect that the Reafons of Vide Ewclid. £
Numbers have one unto another, or -3';';'.!?‘3!
elfe which the differences of numbers (45 Bt
have onc to another,

I1. Therefore here ‘the Terms propounded
cught alwayes to be more than two, for o-
therwile there canoot be a comparifon of Rea-
{ons or differences in the Plural number. _

I1I This proportionis cither Arithmetical, or
Geometrical.

: IV, Arith-
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1V, Arithmetical proportion is ; when divers

__ numbersdiffer according o an cqual

f"”""‘-"”‘ difference, as 2,4, 6, 8, 10,8c. here
rofortioke { : .

- 2 is the common difference betwixt z
and 4, 4 and 6, 6 and 8,8 and (0, i 0 1. 1350
3, 4 5, 6,7, &ec. differ by Avrithmetical Propor-
tion, & being the common difference betwixt
them.

V. Arithmetical Proportion is ¢ither continu-
ed or interrupted.

v I. Arithmetical Proportion continued is,

when divers numbers are linked to-
1. Continued. gether bya continual progreflion of
cqual differences.  Such are the ex-

amples laft propounded, ‘s alfo thele 1, 3, 5, 7»
9,11, 13. &c. And 100000, 200000, 300000,
400000, &¢.

VIL In arank of numbers that differ by Arith-
-metical Proportion continued , the fum of the
firlt’ and la Terms being multiplyed by half the
number of the Terms , the Produ@ is the total
fam of all the Terms : fo it being demanded , how
many ftrokes the Clock ftrikes betwixt midnight
andnoon ; the Terms of the Progreffion in this
gueftion are Twelve, viz. 1,2,3,4, 556,759, 9,
1o, 11, 12. forin that order the Clock firikes,
‘wherfore if I multiply 23 the fom of 12, and T
( the firft and Jat Terms ) by 6 ( being half the:
i number of the Terms ) the Produé is78, which
_isthe total fumof all the Texms propounded. be-
ing added tegether.

7 I1I Orthus, Multply the numberof the
Terms by the halffum of the fift and laft Terms,&

then likewife the Produ& will give you the tﬂlar
" u s




Chap.XXXV. Numbers in Quality. i;}?
ofall the Terms: 613, 11,9, 7, 5,3, being given,

their total is 48, for 8 the half fum of 13 and 3,
the firft and laft Terms being multiplyed by 6, the
number of the terms, the produét is 48.

I X, Three numbers being given , that differ by
Arithmetical proportion continued , the mean
being doubled,is equal to the fum of the extreams:
f0'5,6,7, being given, 6 being doubled is equal
to the fum of 5 and 7 the two exrreans.

X. Arithmetical Proportion may be
continued either upwards or down- Upward.
wards.

X 1. Upwards, when the Terms of the Progref-
- fion increafe, as thefe, 2, 4, 6,8, 10, 12, &c.or
thefe, 1, 2, 3, 4, 5, 6, &c. And thislaft rank
}s more particularly termed Natural Progref-

1on1,

X 11 Herewhen the firft term is alfo the com-
mon difterence of the terms, the laft term being
divided by the number of the terms , the quotient
will give you the firft term of the rank : again in
this cafe the fir(t term multiplyed by the number
of the terms produceth the laft term @ fo this rank
3,6,9, 12, 15, 18,21, being propounded, whére-
in 3 is both the firft term as allo the common dif-
ference of the termss 1fay 21 the laft term being
divided by 7 the Number of the terms,the quotient
is 3 the firlt term; contrariwife 3 the firlt term
multiplyed by 7, produceth 2 1the laft term.

XITL Arithmetical proportion continded
downwardsis, when the terms of the
progrefhion decreafe : fuch as are 35, Dowowards
32,29,26,23,20% And 40,34, 30,

25: E'ID} 15} 10, 5’_

T XIV, Here
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XIV. Here when the laft-term is alfo- the com-
This Rule 3 iw + mOndifference of the terms, the firft
tFe inwer[e of term being divided by the Number
t'¢ 12. Refe  of the terms, the quotient will give
gloghgoings you the laft term: Again, the laft
term multiplyed by the number of the terms, pro-
duceth the firft term of therank. -.

For example, thisrank 49,35, 30, 25,2915,
10, § being propounded , in which § is both the
laft term, and likewife the common difference of
the terms, 1 fay , 40 the firft term beirg divided
by 8 the number ot the terms the quotient is §
the laft tcxm: on the other fide 5 the laft term
being muiltiplyed by 8, the productis 40 the hrft
term. |

XV. Arithmetical Proportion interrupted is,

when the Progreilion is difcontinu-
2. Intermpted.  eds asin thef¢ pumbers 2,4,8,105

here 2 and 4 being compared withS
and 10 differ according to Arithmetical propor-
tion, but fo do not 4 and 8 differ , for 2 is the
common difference betwixt 2 and 4, 8 and 10,
whereas the difference betwixt 4 and 8 is 4. In

like manner 8, 14, 17,23, differ by Arithmetical |

proportion interrupted-

XV L Four numbers being given, that differ
by Arithmetical proportion either continued .ot
interrupted, the fum ofthe two means is equal to
the fum of the two extreams : 0§, 6,7, 8, being
given, the fumof 6and 7, thetwo mean numbers,
is cqual to the fum of 5 and 8, the two extreams’
and 8, 14, 17,and 23, being ‘propounded , the
fum of 14and 17 being added together is equal to
the fum of 8 and 23.
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XVII. Geometrical proportion s, when di-

i vers numbers differ according to like Gililbtals
%'?!' Rate or reafon : that is,when the rea- ‘,,,,FF,,,.‘”-,:,,

it 1= fons of numbers, being compared to-

il gether,arc equal.  S61,2,4, 8, 16, 32, &c.which |
i ciffer one from anogher by double reafon,are faid to

differ by Geometrical proportion, for a5 one is half
15, 2,10 2 is half 4, 4 half 8 , 8 half 16, 16 half 32, &c.

the XV 111, Geomerrical proportion is ‘

x| “either continued or interrupted. IiCoatinwed,
i XIX. Geometrical proportion continued is
55 | when divers numbers are linked together by a
am | continued . progreffion of the like reafon : of this
i I

fort is the éxample laft given: foras 1ist02 . fo
152604, 4038, 80 16, 16t032,&c. ~ Solike-
i% | wife thenumbers3, 9,27, 81, 243, 729,&c.diff ¢
i | by Geometrical proportion continued , viz. by tri-
W0 | ple reafon, each of them being contained three
Wié | times in the next number that follows it.
g | XX, In numbers contieually proportional from
st | X, the firft pumber from 1 'is the root or firlt
i1, | power, the fecond is the fquare or fecond power,
v i} the third the cube or third power , the fourth the
widl | Biquadrate or fourth power, the fifth the fifth poOW-
| er, the {ixth the fixth power, &c.  Soin this rank
dife | ofnumbers, 1,3,9,27, 81, 243, 729, &ec. 3 is
wdet | the root, o the fquare, 27 the cubg, 81 the biqua-
o | cé:atc, 243 the fitth power, 729 the fixth power,
beng § Co :
;Irr'n:ls . XXI The root being multiplyed by it felf
i | Produceth the fquare , which being
4, the § again multiplyed by the root produ- f:i‘:"_:,sp"-””'
,qﬁ o § ceth thecube,” and {o each proporti- i 4
~ f onal being multiplyed by the root produceth the
iy | - T 2 proportional
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proportional next aboveit, and then the pumbers
comprehended betwixt 1, anid the laft number pro-
duced aré called mean proportionals: {o 10 this
ravk 6f proportional numbers, 1,2, 4. 8,106, 32,
&c: 2 the root being multiplycd by itlclf produ-
ceth 4 the {gaare, which, being again miltiplyed
by 2 produceth 8 the cube , then 8 being multi-
plyed by 2, the produdtiss6 the biguadrate , and
{o'of the refl in their orders and here 2;4, 8, and
v6.are.the mean proportignals in the rank pro-
pounded. oy HY

XXIT. f you multiply the root by it felf, and

confcguently the. fubfcquent, num-

Continnal bers by themielves, the pmbers. in-
E:?Eé'ius N [:.‘TEthi:c} betwixt I and the _Jr_mmbs.'r
itk Lowks 6 radlt produéed may not uniidly, be

called continual micans: fo 2 being
given for the root, maltiplyed by it {cIf, the pro-
duétis 4, which being again multiplyed. by it felf
produceth 16, then 16 In Jlike mannex Iquared
produccth 256, which likewile multiplyed. by it
{-If produceth 65536, 11y then that 2,.44,16,and
s %6 are continual means betwixt 1and, 6553 6.

X X I'TLT he continual means comprehended be=~
twikt any number given, and I, are difcovered
by a continued extraction of the fquare roots 5 for
example, 65536 being given, the root thercof ex-
traled is 256, whole root is 16, then thé root of
1615 4. and the root of 4 is 25 fo that ‘at laft L
find 256, 16, 4, and 2 to be continual means An
tercepted betwixt65536and 1 as before. : |

XXIV. Innumbers that increafe by, Geomctri-
cal propostion continued 5 if you maltiply the

laft texm by the quotient of ary one: of the terms
divided
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divided by another term, which being lefs is next.
unto it, -and theo deduing the firft term. out. o
that'produd, divide the remainder by a number
that_js an unit lefs than. the quoticnt, the laft
quotient will give you the. total of all the terms
propoundsd ie the progreilions fo this yank 2,
6, 18, 54, 162, 486, 1458, being propounded,
wherein the proportionals, diffcr by fubtriple pro-
portion, Ifirft take 2.and 6 the two firlt terms,
and dividing 6 by 2, 1find the quoticnt 3. wherg-
fore multiplying 1458 the lalt term, by 3 the quo-
tient;, the produdh is 4374, out of which if 1. de-
duct 2 the hirfl term, the remainder is 4372, which
being divided by 2 ( viz. 2 number wiich is an u-
nit Jefs than 3 the gueticnt } the. laft quotient
gives mé 2186, which js the total (nm of the pro-
portianals propounded, ...,

X XV, Three proportionals being:given, the
{quare of the mean is equal to the product of the

_extreams ¢ fo 4, 8, and 16 being propounded , 8
© times 8 being 64, is equal to 4 times 16, which is
likewile 64.

XXV I Geometrical proportion interrupted is,
when the progreffion of like rea-
fonis difcontinued , in fuch fost 2. Zatcrupted.
that four numbers being given, the
like reafon is not found betwixt the fecond and
. third , that is betwixt the firft and fecond, and the
third and fourth ; of this fort are thefe numbers
2, 4, 16,32, hereas2 is to4, fois 16 to 32, for
they differ by double reafon; butasz2isto4, fo
is not 4 to 16, for 4 and 16 differ by fourfold rea-
fon, 4 being contained 4 timesin 16 : fo likewile
4, 8, 8, 16, differ according to Geometrical pros
portion interrupted. 3 XXVIE
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XXVII Thenumbers of Multiplication and
Divifion are proportional 5 for in Multiplication,
as 1 isto the Multiplicator, fo is the Multiplicand
tothe produét, oras 1isto the Multiplicand, fo
is the Multiplicator to the prgduck : Apgain, in
Divifion as the Diviforisto 1, fo is the Dividend
to the Quotient : -or as the Divifor is to_the Di-
vidend,fo is 1 tothe Quotient.

XXVTII. Four proportional Numbers whatfo-
ever being given, the produc of the two meansis
equal to the produét of the two extreams: So 2,
4, 16, 32, being propounded, 4 times 16 ( which
is 64 ) is equal to 2 times 32, whichis likewife 64.

Here endeth the firft Book,which containeth all
that is abfolutely neceffary , for the full under-
ftanding of common or praciical Arithmetick; Such as
defire to fee how the fame is performed by arti-
ficial, or borrowed numbers , called Logarithmes,

may perufe Mr. Wingates Second Book, beinga di-
{tinck Treatife of artificial Aritbmerick, i
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An Explication of fuch Notes or
Charalters, which for brevity

fake are ufed in this AP-
“PENDIX,

~§ Histis anote of Addition, fignilying that
the number which followeth fuch fignistobe -
added to the number preceding its fo 3° ¥ 4 im-
plyeth that 4 is to be'added to 3¢ fometimes alfo,
when no number is' placed next after the faid note,
it implieth that the oumber preceding is not ex-
adly excprelt ;2 fo ‘the fguare root of 2/is T.414 % ox
1,414, &c. thatis, 15555 and fomewhat more.
1) This— isa fign of Subtratiion , fignifying th:t
the number which followeth fuch fign is to be {ub-
tracted from the number precedingits fo 6 — 2
ignifieth the difference between 6 and 2, or2 to
be fubtracted from 6. '
This « is a fign of Multiplication, fignifying that
the number which precedeth fuch fign is to'be mul=
tiplyed into, or by the number following the fign:
fo3 % 4 implieth that 3 is to be mulciplyed by 45
likewife by 3 4 # 8is underftood the continual
muiltiplication of the numbers 3,4, and 8 5 viz.
3 #s'to be multiplyed by 4, and the product is
to be multiplyed by 8. Sometimes alfo’ the faid
fign hath reference to as many of the preceding

or following numbers as have a little line placed ‘g

over them ; fo 3 x 2t 6or 2t 6«3 fignifieth that

3 isto be multiplyed by the fum of 2and 6, Like- '

wile |
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wife 8§——75 = 30T 1§___; impTEfth that 3 is
to be multiplied by the differesnce between 8 and § :
Morcover if A and B reprefent two nombers , then
A »Bor A B implieth the produ@ of the multipli-
cation of thofe numbers : Likewife B—C = A ﬁg:
nifieth the product arifing from the multiplication

of the excels of the number B above the number

C, by (‘or'into ) the number A. Again, if A B and
A Creprefent two lines, theno AB + A Cimpli-
cthaxe€tangular Figure or long (quare made of

~ thelines A'B and A C,

Numbers placed as you fee inthe 3 ) 18 (6

. Margent denotea Divifor, a Dividend

and a Quotient, to wit, 3 the Divifor,18 the Divi-
dend, “and 6 the Quatient ; the liks is to be under-
ftood of cther numbers {o placed.

Numbers placed after the manner of a fraciion de-
note a quotient’, which arifeth from dividing the

2x§5%6
Numerator by the Denominator;fo—————is equal
=

to the @uotient, which arifeth from dividing the
produdl of the continual multiplicationof 2, 5 and
6 by the produdi of 3 multiplied by 4.

Four numbers placed as you fee in 2.4 2 6.12
the Margent are Geometrical proporti-
onals,viz, As 2 istogq s fois 6 to 12 :orif2 give
4 , then 6 will give 12.  Sometimes alfo they are
pliced thus, 2 <. oo wa 68 va i, 112

. This = is a note of equality or equation 5 {o by 3
- T 4=5* 2 is fignificd that the fumef 3 and 4 is

equal to the fum of 5and2: all07 —3 = 9—5
fignificth that the difference between 7 and 3 is e-
qual (o the difference between 9and 55 that is, 7
leffened
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leffened by 3 leaves the fame remainder ;- as o lef-
fened by 5. Allo 4 # 3 = 12 implicth that the pro-
dud of the multiplication of 4 by 3 is equal to 12.
= This is a fign of majority , {ignifying that the
sumber on the lelt hand of fuch fignis greaten than
the number on the right hand thereof ; {0 5 >3
implicth that 5 is greater than 3. 3¢
< This is a fign of minerity, {ignifying that the
number on the left hand of fuch fign is lefs than the
number on the right hand thereof; fo 3 (< 5,im-
plieth that 3 is lef¥ then 5. A anailods
This Chara&er J/ or J g. fignifics the {guare
root of the number which follows it, {0 \/ 144 i+
plies the fgquare root of 144, to wit 12. ., «
Alfo this. Jc. fignifies the cube root;of the niym-
ber which follows it,So \/¢. 1728 figaifies the cube
root of 1728, which cube root will be found to be
12 y SR RE & A
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Of Contraétions in the Rule of Three.

Rg@eme Uch as are well verftin the parts
A of Arithmetick which have been
fully laid open in the precedent
Book, andare mindfull of the
Notes or Symbols before ex-
| /G plained, will find no difficulty
P> (n the 1, 2, 3,4, 5, and'10
.Chapters of this Adppendix,
wherein divers compendious operations no lefs de-
lightful than ufeful are methodically handled, and
the relt will be as eafic to fuch as are but meanly
acquainted with Geometrical demonfiration.

I1.To repeat the breif wayes of Multiplication fet
forthin the 10,11,and 12 Rules of the fifth Chapter,
or thofc of Diviffon, in the.11, 15, and 16 Raules of
g the
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the fixth Chapter aforegoing, would be a fuperflu-
ous work,and therefore I fhall prefuppofe the Rea-
"der to be throughly acquainted with them,' as alio
with competent knowledge in the operations of
fra&ions both vulgar and decimal.
ITL\t will be no (mall advantage to the Praétical
Arithmetician, to have by heart not only the com-
mon Table of Multiplication,
24 but thisalfo in the Margent,
36 to tiie end that when a num-
48 ber is given to be multiplied
| 60 or divided by 12, ( which
72 happens in the Redudlion of
84 fPillings to pence and the con-
| 96 verfe)the produéi or quotiens
' 108 may be writen down in one
Jine only,as in the Examples
following,

)

SO~ WA B W W
—._..-..—v.-....—.

“w
L

3472 ol

12 12

12 ) 41664 (3472 12) 56832(4736

IV, When a whole number is given to be divided
by a Divifor, which is equal to the produét of the
Multiplication of two fingle higures, inftead of di-
viding by that Divifor you may firlt divide by one
of thofe fingle figures, and then divide the quotient
by the other,fo will the laft quotient be the fame as
if the Divifion had been finifht by th: Divifor firfk
givenithus if 3466 farthings be given to be reduced
to (hillings,becaule 8 x 6 =48 I firlt divide 3466 EB)}r

¥




i

]

ki

\ded
[the
ik
| oné
ticat
pi
hilt

hoced 1

fby
b,

.2 farthings remain; then |

- Chap. L. the Rule of Three IrY

8, fo there will arife 433 :
for a new Dividend , .and 8 ) 3466

J A
divide the faid 433.by 6, 6 ) 433 (72..2%
fo there willarife 72 %, or
72 fhillings 2. pence, which with'the 2 farthings re-
maining of the firft Divifion make inall 72 5.1 2 & 4,
which is the very guotient, when 3466 tarthings are
divided by 48. Note that youare to referve a
farthing tor every unit remaining of the firft Di-
vilion by 8, and two pénce for every unit remaian-
ing of the fecond Divifionby 6. The reafun of
the operation is evident,for % of ; =71,

In like manner,if 7156 prnce are given to be re-
duced into pounds,becaufe 240 4. = 1 Lallo 6 » 40
=240,therefore if 7136 pence be firft divided by s,
the quotient will give 1189 fix pences,and 2 pence
remain 5 then if 1189 bedivided by 40,{thatis by
4, after g the laft place of the Dividend towards
the right hand is cut off )
the quotient will be 26 1. 6) 7136
and there will remainzo ) i af My A

. fix pences,or 14 £ 6 d. 40)118|9320:14: 8

which together with the

2 pence remaining of the frft Divifion, and the
faid 29 L. makes inall29 L : 14 5.: 8 d. whichis
the fame with the quotient ;, when 7136 penceare
divided by 240,for 35 of ¥ = 735

Again, fuppole 3463 pence ate given to be redu-
ced into fhillings ; forafinuch as 4 x3=12 , I firlt
divide 3463 by 4, fo there will arife 865 for a new
Dividend and 3 penceremain: then 1 divide the
faid 865 by 3 fo there will arife 288 5 "or 288 ;

4‘ 4
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. . 4 d. which with the 3
4) 3463 pence before! remaining,
s. d, make288ys. 74 which

5) 865 ( 288..7 is the fame with the

quotient, when 3463
ence are divided by 12, for 3 of 3 = 73.

V. Tn the Rule of Three as well direét as inverfe,
when the Divifor with either of the other two gi-
ven numbers may be feverally divided by fome
common meafure, withoutleaving any remainder,
the quotients may’ be taken for new terms and
proceeding in like manner as often as is poffible,
the operation according to the tenth Rule of the
cighth Chapter, or the fecond Rule of the ninth
Chapter , will be much contraded = foifit be de-
manded what 52 yards of Cloth will coft at the
rate of 21 . for 14 yards ; the Aufwer will be
found 78 pounds, in manner following.

W L ¥.
T4 i « AT LA

2 aan 31-- '52

T RO T e Y P

Inthe firft rank you may obferve, that the Divi-
for 14 and the fecond term 21, being feverally di-
vided by their common meafure 7, ( the three new
terms in the fecond rank } will be 2,3, 52. Againin
the fecond rank the Divifor 2 and the third term
52 being feverally divided by their common mea-
fure 2,the three new texms ( in the third rank ) will
be 1,3,26. Laftly, working with thefe according
to the Rule of Three direét ;the Aufoer tothe quefii-
on ( or fourth term ) will be found to be78.

Another
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Anaosher Example If 2 1 men will finith a work in
16 dayes, what time muft be allowed to 12 men
5 for the finithing of fuch a work? Anfwer; 28

e dayes.
i :
R | men dayes mén
N :owse IO i 12
? LR I& & w

7 <o+ 4 . I (28 dayes

In the firftrank you may obferve, that the Divi-
for 12(for the rule is inverfe ) and the firft term 21
being feverally divided by their common meafure
" | 3,the three new terms (" in the fecond rank )will be
7, 16, 4+ Again, in the fecond 'rank, the Divifor 4,
and the fecond texm 16, being feverally divided by
their common meafure 4, the three new terms in
the third rank will be 7, 4, 1. Laftly,working with
| thefe as the Rule of three inverfe requires, the
. Anfwer to the queftion ( or fourth term ) will be

found 28. : :
- VLInthe Rule of three,as well dire@ as inverfe,

when the Divifor and either of the other two

b terms are fra&ions having a common denomina-
. & tor, thefald denominators may be rejected , and
Uit 8 their numerators retained as. new terms: fo if it

& ¥ be demanded what is the value of ¢ of an El,when
oV 8 & of an Ellaxe worth 66 pence, the Anfwer will be
g Eund 154 pence , and the Work will ftand as you
[em N fee, o

(154
u Another
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Another Example. - 1f 3 % yards of Scarlet'cloth

coft 8 L. 15+, whatisthe priceof one yard at that

ratc? Anfwer 2 1.6 1. 8 d.
£ . 4'1'_'::--1 I

FNZS oo AT
e ?l-il- 111{1;'1'

I

LU i 1

VII. In the Rule of three as well dire&t as in-
verfe, when the Divifor only isa fraction, either of
the other two terms may be reduced to a' fra&ion
of the fame Denominator, and then the Denomina-
tors may be rejected, as beforein the fixcth Rule;
alfo when one of the three given terms is a fracti-
on, and is not the Divifor, the Divilor may. be r¢-
duced to a fraton of the fame Dénominator’ with
the fra&ion firft given, and then thecommon De-
nominators may be likewife cancelled. .

An Example of the firft Cafe may be this, if § of
a yard coft 14 s. what is the price of 1 yard ¢ Anfwer
16 fhillings,

yard i, yard

q s BIPURNT R
Zel, S AILINTR
Zoida X4 o o BRI O

An Example ofthe fecond Cafe;ifof fluff which | i

is% of a yard im breadth, 7 yards in length will
make a Garment; how much of that ftuff which is
one yard in breadth will be fbfficient for the fame

purpofe? Anfwer § % yards.

Rules

Chyy

rirl
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. .CHAP. I

Riles of Practice by Aliquot parts.

I A N'Aliguot part takes its name from the La-

tine word aliguaties, for( according to Eu-
clid ) an' aliguot part is of a gréater number fucha
part,which being taken (aligmoties or) certain times
doth precifely conftitute that greater numbex;fo 3 is

- an aliguot part of 12,for 3 taken four times doth ex-

actly make 12, without any excefs or defec ; in like
manner 4 is an aliquot part of 20 becaufe 4 taken 5
times doth precifely make 205 but 7 is not an ali-
quot part of 20, for 7 takep twice doth want of 20,

‘and being taken thrice doth exceed 204 this kind

of part lalt mentioned is by Ewclid called pars ali-
quanta , of which ther¢ will be no ule in ¢hi;
place. '

I, When the Rule of Three diredi hath 1 or an
Integer for the, firft time, it is commonly called a
Kule of Pradiice, cither from the great ufcand pra-
&ice thereof in common affairs, or elfe for that
qucltions of thisnature, may be refolved by opera-
tions more fpeedy and pracical than thole of the
Rule of Three. '

U2 Ill, The
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ITI, The choicel of thefe Rules of Praiiice may
be reduced to 5 Cafes,viz.. ~

: 1. Of Willings under 20.
I7hén ths price \2. Of pounds and (hillings.
of 1 or an In- )3. Of pence under 12.
teger confifis. N4« Of fhillings and pence.

§. Of pounds, billings, pence,
L1 mith pares of n peny.

A1l which cafes with others of the like nature
are handled in their order. o)
IV. Anyevennumberof (hillings is either 75 0f
a pound( that is 2 fbilkings, ) or clle iﬁtﬁgrppnﬁ;d af
20 (to wit 2 5. ) takep certaip timess fo 8 £, 1s
compofed of 7% L. (or 2 fhillings ) taken four times,
in like manner 18 s. is compofed of 75/ taken nine
times. Py
V.When the price of 1,01 an intcger. of what name
foever,is 2 thillings, the price ot as many, Lotegers
as one will of that name is difcoverable at frl
fight,to wit by accounting the double of the higure
which ftands in the firft place (" towards the right
hand ) of the faid number of Integers » .as fhillings
and the reft of the {aid number as pounds : {0 345
fards at two_(hillings the
yard fpill. yards yard will coft 34 . 10's. for
1 .. 2 ..345 thedoubleofs is 10, which
1 write down aparg jas fhil-
Anfwer34l. 1045 lings, then efieeming the ree
| maining figures towards the
left hand , to wit 34, 3s an cptire number of
pounds , the Anfwer will be 34 % 1045  This

contraéion is nothing clfe; but dividing the ml.lt:.i-
ex
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3
ber of Integers , whofe price is required by 10
More examples hercof are thefe ;

ﬂzl mr‘!!p '5'-?"
I 11-2- IIIEGS?

-

SR £
Anfw. 205 .. 14

T EEE————— i i - a
yard fhill, _y.i'r.fd'
P -2 e - I20

s fe
Anfw. 12 .. 0

V1. When the \given price of 1 or an Integer
isany even number of fhillings preater than two
fhillings; multiply the number of Integers , -whofe
price is réquired, by half the given number of
thillings, with this caution, that the double of the
figure which arifech ; in the firft place of the pro-
duct be written apart as fhillings, and the reit of
the produdt as pounds ; foif it be demanded what
218 yards at 8 (hillings the yard will amount unto,
the Anfwer will be found
871, 4.s. for I mulriply : »

218 by 4 (whichis half 8 ;o2 1

the given number of fhil- 4

lings ) faying,4 times 8 is

32, heréthe double of 2 87 <. 4

( towit, of that hgure

which is to poffefs the firlt_place in the produd )

is 4, which I fet apart as fhillings, keeping 3 in

mind for the three tens, again 4 times 1 is 4,which
u 3 witls
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with 3 in mind makes 75 lalily, 4 times 2 makes
$. fo 1 conclude that the Anfwer  to the queltion is
$7 I 4 5. Thercafonof this contraction is evident
from the fourthand fifth Rulesaforegoing. More
examples of this Rule are thefe following,

}Iard £, jgrdr
B i dgsye 430

£, 5.
Anfw. 305.. 4

yard f. . yards
SV gt L ou3an

. £,
Anfee, 207 .4 O

V11 'Any odd number of (hillings is cither
compos’d of 75 {- (or 2 5. ) and of —sl(orrs)or
elfe it is compos’d of 75 /. (or 2 s, ) taken certaln’
times,and of 5 I. (or 1. ) So3 5. is compos’d of
25and1s. Alfo7s.is compos’d of 24, taken
threetimes and of 1 5. Likewife 13 s.1s compos’d
of 2 5. taken fix timesand of I s,

¥ 111 When the given price of T or an Inte-
geris an odd pumber of (hillings, work for the
greateft even number of fhillings contained in
that odd number , according tothe fifth or fixth

~ Ruleaforegoing; then for the odd fhilling remain-
ing , take 52 of the number of Integers, whofe
price is required ( by the 16 Rule of the fixth
Chapter of the preceding Book. ) Thele two rce
fults added together give ‘the Anfwer to' the

: queftions
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queftion : foilitbe demanded what 2344 ounce$
at 13 5. the ounce will coft, the anfwerwill be
found 1523 1. 12 5. Forif{ accordipg tothe fixth
Rule of this Chapter )
I'multiply 2344by 6, ¢z. fhill. 0%,
(towje, by half the 1 .. 13 .. 2344
remainder ; when one
is abated from 13 the :
given pumber - of (hil- /. s
lings ) there will arife 1406..8
- 1406 /. 8. Then ta- 117.. 4
king 5 of 2344, there , oSy
will arile 1517/, 4 r. 1 '
- whichbeing added to Anfe. 1523.,12
the former ' produét
gives 1523 L 12 4. for the agfwer to the queliion.
Note ,'When 5 fhillings is the given price of x

or an Integer, the breifelt way will be to take 4 of

4
the number of Intepers, whofe value is required,
for fuch quotient will give the pounds and (hil-
lings, which au{wer the queltion : fo 2347 ounces
at 5s. the ounceamount unto 586/, 15 . for 2
of 2347 15§86 3 or §86 15 5. But when rhe given
priceof 1 is any other odd number of (hillings,
this eighth Rule will be as compendious as any other
. what{oever.

More examples of this Rule are thefe following.
yard  fhill,  yards

T T e T
: /

5.

665 ., + 2

36..+10
Anfw. 20255 o 1
u 4 yard

- i e = e
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yard  fhill, yards
RS B

L.
276 .44 0

17 4%

Anfw. 203 .., %

I X. When the given price of 1 or an Integer
confifts of pounds and fhillings, firk multiply the
number of Integers whofe price is required, by the
number of pounds in the faid given price, and
fubfcribe the produ@ as pounds; then proceed
with the fhillings in the faid given price, according
to the fixth or cighth Rule of this Chapter, and ha-
ving fubfcribed that which arifeth undex the a-
forefaid produét of pounds, add them all together
for the anfwer of the queftion : fo if it be demana
ded what 328 hundred weight will amount unto
at2 L 17 s. per C. ( or onc hundred weight ) the
anfwer will be found to be 934 ! 16, as by the o-
peration is evident. :

kel A C.
TR WS T

l.

656 ..

262 ..
1053

Anfw. 934




A

jthe
and
cied
ditp
1 b

ity

Ml

o)

{he 0=

Chap. 11. by Aliquot parts. 321
More Examples to illuftrate this Raule are thefe
following:
C. Ht'tndy, C.
YR Ya e v S04
8 [
3528 "
302.. 8
: Anfw, 3830 .. 8
C. ' C.
1 S s 190
L, Lo
.54;5 be
P e 7
35. i
Anfw.  690.. 3

X. - Any number of pence under 12 is either an
Aliquot partof a(hilling, or clfe compos’d of A-
liquor parts thereof; o 3 pence is an Aliquot
part ,to wit, ; ofa fhilling, Likewife 4 is3 of 12
moreover § pence ‘are compos’d of 2 Aliquot

parts, to wit, of 3 pence Which is 2 of a fhilling,
and of 2 pence which'is £ of a fhillimg ; all which
will readily appear by the following Table.
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Pence Aliguot parts of a [billing.

i
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XI. When the given price of 1 or an Integer
isan Aliquot part ot a (hilling, divide the num-
ber of Integers whofe value is required by the de-
nominator of fuch aliquot part; fo will the quo-
tient be the number of fhillings which an{wer the
queftion, which number of (hillings ( when there s
occafion ) may be reduced to pounds by the briet
way of dividing by 2c : fo if it be required to
know what 2686 ounces at 4 pence the ounce will
amount

lllll
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amount unto ; the anfwer will be found 44 1. 15 s,
4 . for fince 4 d. is an aliquot part , to wit, § ofa
(killing,I divide 2686 by 3, fo will the quotient be
805 1 1. or 895 5. 4 4. which fhillings being divided
by 20, give 44 b 15 .4 d. for the anfwer to the
gueftion,as you {ec by the following operation

0%, d, 0Z.
l e 4. T 2&86

———

s d.

20) 8045 .. 4
Anfw. 44 +. 15 .« 4

" More Examples of this Rule are thefe following,

yard d.  yards
I o5 8 400 759

d.

oA
20).2719 .. O
Anfw. 18 .. 19 .. 6

yard 4, yards
B G i Bow et 204

Arfw. 17 fhillings,

XII. When the given price of an Integer is cotmn-
pos'd of aliquot parts ofa f(hilling, divide the num-
ber of Integers, whofe price is required, by the fe-
veral denominators of the aliquot parts contained

in the given number of pence, then add the quoti-
cnts
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énts together, dnd the fum’ (halt be ehe nuenber of
fhillings which anfwer the queftion: fo ifit bé de-
handed what 2347 yards of Iinnen cloth will coft
it ¢ pence théeyard, the anfwer will be found 83 /.
o's. 3 d. Fotfince 9 d. is compos’d of 6 4. and 3 4.
to wit , of the aliquot parts 5 and ; of a (hilling, 1
firft divide 2347 by 2("the denominator of the ali-
' quot patt > ) fo there
yard do yards atifeth 11733,0r 1173
T.:0e9 212347 5 6d. Again, dividing
the faid 2347 by 4(the
1. d. denominator of the o-
1173 : 6 theraliquot part)there
5§86 : o willarile §861,0r 586
1.9 4. which'two'quo-
20) 176jo : 3 tients being added to-
l. 5. d. gether give 1760 4
Anfw. 88:6: 3 34.0r88L os.34d.
which is the anfwer
ofthe queftion. More Examples to illuftrate this
Rule are thefe,

yard  d.  yards
I soq 8 0ic 782

£
200 ...
2600 Jes

20)52 |1 ... 4
! 1 g ek

Anfw, ygoly & 4




i

| L

Chep.Il. & Ais'gﬂ-dr parts. 325
0% & i 0%
I obs AWisens §40

.1359
180

135
L g (- B I po
Anfw. 24l.:5511840

XIIT. When the given price of an Integer con-
fifts of hillings and pence,firfk multiply the number
of Integers whofe value is required by the faid gi-
ven number of fhillings, and fubfcribe the produét
as fhillings, then divide the faid numbcr of Inte-
gers by the feveral denominators which are corre<
{pondent to the aliquot parts contained in the gi-
ven number of pence,and fubfcribe the quotient or
quotients underneath - the ‘aforefaiid produ& of
{hillings , all which being added together give the
number of fhillings which anlwers the queition: fo
ifit be demanded what 347 yards of cloth will
coft at the ratelof
7 5. 10 d. the yard, yard s d, yards
the anfwer will be - 1 ..7 : 10.. 347

j . found 135 /.18 £.24. :

for firft 347 being fo  Gs
multiplied by 7 (the 7 « 347= | 2429 =

given number of 2 )347(s. | 1737 @
thillings ) produceth '3 ) 347{ <ol 115 3 8

2429 fthillings, then —r—-
~ dividing 347 by 2 20) 27118 : %
and 3 feverally, (be- eBioine i
cawfe 10 4. is com- Anfw. 1351 18 ¢ 2

pos'd
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pos’d of % and § of a (hilling ) the quoticnts will be

173 % and 115 %,thatis 1735.64.and 115+.84.Laft-

ly,the fum of all is 27181.2d.or 1350 18s.24.
“More Examples of this kind are thefe.

yard 1. d. . yards
Lo KEge Dlsee 840

Ii

- 1353780

17 ¥ 540 ig.w_
2.3} 540(. l 270
4) 549(.. 135

20) 959|5

Anfw. 4795 : 0
e ¥- s, d. ¥.
« 14 2 Gees 3l

=
-

S
1252

2 ) 313( 15616

20)453| 8
Anfw. 226.. 18:6

X IV, When the price of an Integer confifts of
fhillings and pence , and that fuch {hillings and
pence joyntly-confidered do make an aliquot part
of a pound,it will oftentimes be a briefer way than
that in the laftRule, to divide the oumber of Inte-
gers, whofe value is required, by the denominator
of fuch aliquet part, fo will the quotient give the
anfwer

(h
i

dlay
will
will
aliqu
of

feth

35
I,
fiwer
apu
Inthy

Xl
s

oted;
Jig(
]
ttos
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anfwer to the queflion in pounds and known parts
of a pound.Thus if it be demanded what 767 yards
will coft at the rate of 6 s. 8 4. the yard, the anfwer
willbe found 255/ 13 5.4 4 For {ince 6 +.8 dis an
aliguot part, to wit, 2 B N
of a pound , T divide -1; ;' e e
Eéyby;,fmhertari- R
¢th in the quotient % '
255 '?‘sﬂfﬂ'i‘iqf F13 1 b e ; s
: 4 & which is the an- ) -767ef-a850 13 4
{wer of the queftion: Note that the 4liguot parts of
a pound convenient for this Rule are thefe expreft
in the following Tab/e. :

- d. -diigﬂrﬁtparr: of a pound.
5 ¥ 8 r" ;-. -
3ehc 4 3
42 a6l &
I-.8 ¥
I°. 4|8%
I:: 3 55— e e

XV.When the given price of 1 or an Integer con-
filts of pounds; fhillings and pence , reduce the faid
pounds and fhillings all into fhillings, then pro-
ceed according to the 13 Rule of this Chapter: So
s17Cat 31 : v74-5d:per C- will be found to amount
unto 2001 /- 4 s 5 d- for having reduced 3 I+ 17 s
into 77 .1 multiply 517 by 77,and write down the
particulas
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particular products; then for the 5 pence which is
compos’d of the aliquot parts 3 and % ofa fhilling,
Ttake and % of 517, and fubfcribe the quotients
arderly underneath the aforefaid produéls: Laf-
ly , adding all together the fum is 40024 1.5 d. or
2001 . 4 5 §d. for the anfwer of the queltion,

C. bx " S

1hei3 5175 F o5 SI7
_$ 8619

et o 3619.

4) 517 (- 129 34
6) 517 (. 86:2

20)4002(4 : § |
L 5 d |

Anfw. 2001 : 4: §
More Examples of this Ruleare thefe following,

(9F | R " 0
foos 5203280, %00

e

I

3 324
1I3 = 108 =< 108.
108..

3) 108 (.. 36
36

% ﬁzo)mreﬂé
Ii- Fa d.
Anfw. 613 1650

i |

b

‘.:’9_3;[
tikg
¥
o
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o LIS LTS S C.
P lann 2.5 YO8 .. o hBy

50 x 84=¢4200
42
T e A
20) 424)2(212 : 2 : @
o lF 1008 dis G
. 12 T74%.-. 300

(]
-

5. d.

. 61
32 = 3c5=§ ‘9:82.

3) 306(..I 102
48) 306(.. 6:4 3

20) ggoloi 4 3

AT SRR -
Aufw. © 495: 0: 473

Note , when the given price ofan Integer con=
filts of certain pence together with = d.or 1 d.it will
be converient to take due aliguot parts of the num-
ber of Integers propoundcd for all the given price
nfanﬂnt:g:r except 1 4. and the faid ; d. or % 4.
then for that peny, and 2d.take § of the faid In-
tegers propounded, _and if there be yet a farthing,
take % of the faid guotient which arifeth by taking
% ; both which quotients give the value in (billings
correlpondent to 1 2 4, chis will be evident by the
followipg Examples.

L yard
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_',rarr.f d. .]*JJ"{I'I

I s snBat 326

5

3) 326(.. 108 ..
4) 326(..| 81.
8) 326(.. | 40 ..

6) 40(.-
6) o(..

m)fzgi;r e
" Anfw. 141: .

720= | 2160
720(.. | - 180
720(.. | 120
720( +» 90
R R |
20) 255 0(127 :10%@

X 7 I. Whenthe price of anInteger is’gi’-’cn,

and the price of many Integers of the fame name

" together with § or ; or % of an Integer is requi-

sed , the value of thofe Integers may be firft found
by fome of the precedent Rules, and then for the -
priceof £ of an Integer, take 5 of the given pricv.l.-_

- 0
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ofan Integer ; likewife for § of an Integer, take
% of the faid given price, alfo for 2 of an Integer
take the compofed of £ and % of the faid given
price : So ifit be demanded what 34 €. 3 g ( to
wit , 34 hundred weight, and < of ag hundred
weight ) of Sugar will coftat 4 /. 165 3 d. per C,
the Anfwer will be found 167 £, 4 5. 8 ; d.as by the
{fubfequent operation is manifeft.

C. I. Js dr; Ce (o
I eee4d s 16: 3 ..034 & 3

I dl

96 *34={

4 ) 34.( W o AT
the g#arieﬂrsgé o [ T R

I
for i 5 g e 7 PR

. 20) 3?4}4 e
Anfw, TOZ i 's doa's On

An example of Averdupois greater weight, where
the quantity whofe price is fought conlifts of ¢n-
tire bundred weights, quarters of an hundred, and
©f fome pumber of pounds, which is not an aliquot
part of 28 or § C.
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A ATy R A - Go , wulaiuy i

I 87 151700 e 210120 8] Ri024

1090
115 %2185 218
. . 218
268 1AL (4o 109
8) 218 (.. 27 =
Lof2745.3d. .. | Sk
';:.I{..': 5%:
the quotienss “};i.) 214 :;
fing fi y ‘ ‘
arifing for lb, 9 i 2.0
I
3

3ib. 3

20) 253212 ¢
5.

Anfew, 1266

The example laft mentioned being(of thofe que-
ftions which ordinarily happen in trade) one of
the hardeft to be refolved by the Rule of Praiiice, 1
thall touch upon the aforegoing operation, where
you may obferve the price of 218 C. 3 g#. to be
found after the manner of former Examples 5 then
for 14 Ib. part of the 24 /b. in the queltion, I take 5
of the priceof £ C.Likewife for 7 1b.X take half the
price of 14 1b. and o there yet remains 3 /5. whofe
price is found by taking # of the price of 7 /b. viz
the price of 7:2b. being very near 7 5.2 5 d.or 863 d.
I multiply 86 % by 3,and divide the quoticnt by 7.
fo thexe arifeth 37 d.or 3 5. 1 d.very near ; laftly ,

all being added together , the fum is found to
be
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be very near25332 5 32 door1266L 25 314

Nate that a quarter of 2 farthing ( or 7% of a pe-
ny )isthe fmalleft money expreft in the example,
and where any thing arifeth lefs thana gquarter ot
a farthing it is omitted, but it is fuppoltd ta fol-
low'this note ¥, for which furplufages fome re-
fpe& ought to be had in adding all together : now
albeit, in refolving queftions afrex this praciical
manner there will be fome error, vet the lofs for
the moft part will be 1efs then a farthing , which
15 inconfiderable, :

XVI1I. When the priceof 1 or an Integer confifts
of divers denominations, as pounds, fhillings ,
pence; and the price of acertain number of Inte-
gers, which exceeds not a fingle figure, is required,
work as in the following Example, viz. 1i it bere-
quired to find what 8 C. mufi coltat 3 L 1357 4.
per C. itis cvident that 8 C. mulicolt 8 times 3 /.

G s aet 3 /d, C.
libij - ]3:],1"5_ “.8

Anfw. 20 19110

13 5.7 & d.therefore T multiply 3 by 8,(aying,8 half
pence make 4 pence, which I referve in mind 5 a-
gain, 8 times 7 pence make 4.5. 8 4. (( to wit, 8 fix
pences make 4 5. and there are 8 pence belides ) to
which adding 4 penceinmind, there will arife 5 +.
which I referve in mind, and fubfcribe a cypher
pnder the place of pence ; again, I fay 8 times 13
thillings make 5 /. 4 5. ( to wit, 8 Angels make 4 /.
and 8 times 3 r;make 1 .4 . ) to which adding 5 r.
x 3 \ n
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in mind, the fum will be 5 L ¢ 5. wherefore I fub-

feribe o 5. ( the excefs above the pounds) under the

{hillings,and keep § Lin mind 5 lalily, 1 fay 8 times

5 pounds make 24 pounds, which with § pounds in

mind make 29 pounds ; fo that the total product

or anfwer of the queftion is found tobe 29 /. 9 .
More E xamples of this kind are thefe.

Anfw. 149 1 00: 6

* XVIIL When the price of 1 /5. weight is known,
and the price or value of r C. (to wit 112 [b. )is re-
quired, the anfwer may fometimes be given more
ipcedily than by any of the former Rules, by this
Rule which follows, viz. Find the number offar-
things contained in the given price of 1 [b, weight,
then take twice that number of (hillings . and once
‘that nimber of groats , and having added them to-
gether the fum will give the value of 1 €. to wit
112 /h.oweight : So it it be demanded what 1 C, ar
112 lb.weight of Cheefe will coft at the rate of 3 &
pence the pound weight,the anfwer willbe 1 L.10 s,

4 d.
For

2
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For according to the faid Rule, the numbrr of far-
things contained in 3 ; 4. ( the

price of 1 pound weight ) is 13,

therefore the double of 13 fhil- I. « 4

lingsis .» ol il s
13 Groats take . ¢ o
Therefore the fum(which is R
the price of 1 C. or 112 /b, Ive I

weight ) is .. .

T he reafon of this Rule is evident , for if 1 /b
weight coft 13 farthings, then 112 25, mufi neceffa-
rily coft 112 times 13 farthirgs, or ( which is the
fame ) 13 times 112 farthings; but 13 times 112
farthings arecqual to twice thirteen fhillings te-
gether with once thirteen groats, becaule 112 far-
things are compofed of twice 48 farthings (* or two
fhillings ) and of 16 farthings ( or on: groat ; )
wherefore the truth of the faid Ruleis evident.

Asnother Example,when Sngar is at 5 ; d.the pound
weight,what is the value of 1C.(or 112 /b.weight?)
Anfw.2 1.11 .4 d.Forin 5 hd.are ¥
contained 22 farthings, thercfore 1. 5. d.
‘thedouble of 22 bikings is . . C Sl ke Sl >
22 Groats, make . . ‘s - sy !
which added together give 'E
the price of 1-C. or 112 /b.to- - e
wit. .

XIX. When the gain of (" or allowance for J100
Integers confilt of fome number of ConiPidions
pounds not exceeding 10,the gain of wayes of com-
as man? like Iﬂtﬁ‘g[’l‘s and known  puting iniereft
parts of an Integer as one will, may @7d Fallersal-
be feund very briefly by the follow- Mg ob
ing method, viz. 1f100/. gain3 2. what is the
X 4 gain
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gainof 246 1. 18 s, 70 d. ) Anfwer7 1. 8 5. 17224,
Firft I multiply 246 L 18 5. 104d. by 3 ( the fecond
term ) after the manner delivered in the 17 Rule of
this Chapter, and write down the produé which is
7401 16 5.6 d. Then I divide the faid produ by
100 ( the firft term in this Rule of Three ) in this
manner,viz. Idivide 740 pounds by 100,which is
performed by cutting off towards the right hand

By b b £ o,
10O \e 3++. 246, I8 & 10

3

l. 7140 16 ; 06
20

1. 3.'16
12

4. 198

the twd laft places of 740, fo the quotient gives 7
pounds > and there will be a remainder of 40
pounds, which 40 pounds I reduce into fhillings, fo
there will arife 800 s, to which adding the 16 +.
which ftand in the place of fhillings , the fum will
be 816 (hillings ; thefe are alfo to be divided by
100 ( by cutting off two places as before, ) fo the
‘quotient will give 8 fhillings, and there will remain
16 fhillings, which being reduced to pence,and un.
to them 6 pence beingadded (* to wit the 6 pence
which ftands in the place of pence ) there will arife
198 pence ; thefe allo are to be divided by 1oo (by
cutting off two. places to the right hand as bcfmei)
0
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{o the quotient gives 1 peny, and there will remain
98 pence ; fo the exadt quotient or ‘Anfwer of the
o queftion is found tobe 7 1. 8 5. 1 722 4d.

1A More Examples of this Rule are thefe following.

s Ll dnel 0 gl d,
8 100 e ss 6 4sd 793532327
|Ed ' : G

l 47161 :15: 6
| 20

5. 12 |35’
s 1%
| d. 4] 26
:|
| P e ety

, 100 «os 8 .es 43 7 14 : 3
: 8
B | ey '
lp | 1 l. 3|49 : 14 : 0
sb | ' . 20
65 .
will | 5o 91|94
db | . 12
btk § .
il d 11|28
s
et After the fime manner may this following que-

Ik §  flion and fuch like be refolved,viz. When 100 Ells
| of Linen cloth coft 30 1.18 5.9 4. what is the price
of 1 ENl? Anfwer 6 5. 24d. 1 farih, -
% Ely

=

o By

elost,)
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Ellr - L 4 dia Yipy
pEcio s T gontiigd e iR O
20

Shil, 6|18

I2

Penee 2 25
+

« Farth, 1 |oo

X X. Whenthe givengain of or allowance for)
100 Integers conlifts of fome number of pounds
not cxceeding 1o, together with foroe Aliquot part
or parts of a pound, the opération will be little
different from the laft mentioned Examples, as
may appear by the refolution of the fubfequent
queftion, wiz. What muft be allowed for 2156 /L
13 5. 4 d. at the rate of 6 L. 15 5. for 100 4.2 Anfw.
1451. 11 5.6 d. thus found; firft T multiply the
faid 2156 1. 13 5. 4 d. by 6 ( the number of pounds
in the givenallowance 6 /. 15 5. ) after the manner

of thelafk Examples, and fubfcribe the product |
which is 12940 /. underneath the Jine as you fee, |

then fince 15 . are equal to2 1. together with % /.
I take 2 of 2156 L.13 5.4 d.whichis 1078 1.6 5.8 4.
likewife % of the faid 2156 L 13 5. 4 d. towit,§35/.
" 3 £ 44, and having fublcribed thefe quotients un-
derneath the produst firtt found, and added them
all together, Ifind 14557'L 10 5. o d.for the total
proiué, with which I proceed as in the former
Examples 5 and {0 at. length-the Anfwer is found to
" be 145l 114.6 4, View diligently the operation.
10Q
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CHAP. IIL

Concerning Exchanges of Coins, Weights,
and Meafures,

A He rate or proportion between Coins

E J-III-I L

. Weights,&c. of different kinds being known,

ih§g l either from fome good Author, or rather by cxpe-

gl Ut |

ol them
thetotdl
¢ formér

L |
Fﬁ;fiﬂ-ﬂr f

“h
Ju

rience 5 it will not-be difhcult, to {uch as under-
{tand the Rule of Three to know how toexchange a
givenguanty of one kind, for a quantity of the
fame value in another kind.But fince in fome cafes,
| the common way of woerking may be much con-
tracted,
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traced, I (hall endeavour to (hew the moft com-
pendions wayes to perform this buliefs.

I1. In exchangingof things of different kinds
( whether they be Coins or Weights,8:c.) when two
things of different kinds are compared together,
the queftion may be refolved by one fingle Kule. of
Three, as will be evidene by the fubfequent Ex-
amples, viz.,

Dueft.1.How many Riders at 21 5.2 d.fterling
the piece,ought tobe received for 2514 61. 43 4.
of fkerling money ? Anfwer,237 Riders. For the hirlt
and third terms inthe Rule of Three, which arife

from this queftion, being converted into half
pence the proportion will be this,

509 « I :: 120633, 237
Gueft.2.1f 100 Ells of Antwerp make75 yards of

" Londonhow many yards of London mealure will 27
Ells of Antwerpmake 2 Anfver 205 yards,

100 . T84 287 valb

II1.When more than two different Coins Weights,
Meafures,8¢c.are compared together,viz. when one
kind of Coin is compared with a fecond of another
kind 5 that fecond with athirds the third witha
fourth;the fourth witha hfth,8c. two different ca-
fes are ordinarily raifed from fuch comparifon, viz.

1. How many pieces of the firft Coin
are equal in value to a given number of
pieces of the laft coin: or

2. How many pieces of the laft Coin are
equal in value to agiven wimber of pieces |

of the firft kind of cein, An |

I may be
required to
Ruow,
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An Example of thefirft cafe.

If 35 ells of Vienna make 24 ells at Lyous 3 3 €lls
of Lyons 5 ells of Autwerp; and 100 ¢lls of Answerp
125 ells-at Frankfort ; how many ells of Vienna are
equal unto 50 ells at Frankfort ? Anfwer, 35 ells of
Vienna.-

For the more eafie underftanding of the refolu-
tion of this queltion and others ot like pature, - Let
a reprefeng an ellat Vienna 5 ban ell at Lyons ;can
ell at Antwerp,and 4 an ell at Frankfort; thenmay

the given teyms in the queftion be fated in the fol-
lowing order.

Sup}uﬁrinmg 35 b= § ¢

100 e=12§5d
The queftion §0 d= ?a

Which order of placing the faid given numbers
{or terms ) being obferved , it appears thatif 35 2
be accounted to fiand in the firft place; 24 bin the
fecond 5 3 b in the third 5 5 ¢ inthe fourth ; 100e
in the fifth, &c¢. then all the terms which fiand ia
odd places, to wit, in the firft, third, fifth, and fe-
venth places , will neceffarily fall under the firfk
row or column on the left hand, and all the terms
which ftand in even places, to wit , in the fccond,
fourth, and fixth places, willfall under the latter
column. -

Thefe things premifed, all queftions which fall
under Cafe 1. before mentioned may be refolved
by this Rule, viz. S

Rule
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Rule 1.

Multiply all the given terms which ftand in odd
places ( to wit, in the firlt column ) according to
the rule of continual multiplication, and referve
the laft produét for a dividend: Again multiply
continually all the terms which ftand in even pla-
ces, {0 fhall the produc be a divifor, and the quoti-
ent arifing from the faid Dividend and Divifor
{hall be the an{wer of the queltion. _

So in the laft mentioned queltion, if all the num-
bers in the firft column, to wit 35, 3,102,and 50
be multiplyed continually ; the produc will be
525000 fora Dividend ; alfoifall the numbers in
the latter column,viz. 24, § and 125 be multiplied
continually, the laft produ@ will be 150c0 for a
Divifor, and the quotient arifing from the faid
Dividend and Divifor will be 35 , which is the
number of ells of Fienna required.

35[ 24

3 5
100 | 125

50

§25000 : 1§000) 525000 (35

The reafon of the faid Rule I. will be manifeft
by folving the queftion propounded by three fingle
Rules of three,thus, '

-

I 24
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e
[ %) e =

J

I 24b. 354:: 3 0. i'inf_.ag(':sf,
24

II 5¢35*3 . 100  35%3 100
I_ 24 I § %24

a8 (=125d.

111 125‘91,35 X 3% Ioea::gt_}d'gjxg ® ID{;:_SGL
gl sy I I25x5%24

witich fourth proportional laft found , to wit,

9) %3 Ecifi?_hcing well viewed and compared
12§ *5 %24 '

with the before mentioned order of placing the

terms given in the queltion gives the very Rule L.

before expreft in words.

An Exampls of the latter of the two Cafes before

mentioned.

If 10 lb.of Averdupois weight at London be e quat
to 9 Ib.of Amfterdam ; 45 1b. at Amjfierdam, 49 Ib.
dt Bruges 5 and 98 Ib. at Bruges cqual to 116 /b. at
Dantzick; how many /b. of Dantzick are equal to
112 lb. ot Averdupois weight at London 7 Anfwer,
129. 92 lb. of Dantzick,

That the operation may be the more clear , let 2
reprefent one pound of Averdupoisrweight ; b one
Ib, of Amfterdam ; ¢ one Ib, of Bruges,and done 14,
of Dautzick; then let the queftion be {tated after

the order in the firlt Cafe, viz.
Suppofitions
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: 10 a g b
Suppofitions 45 b 49 ¢
98 ¢ 116 d

The queftion 112 & ? d

Thefe things premifed, all queftions which fall
ander Cafe 2. before mentioned may be folved by
this Rule, viz. :

Rule 11.

Multiply all the given terms which fiand in even
places ( to witin the latter column ) and the laft
odd term in the firft columnaccording to the rule
of continual multiplication, and referve the lalt
produ@ for a Dividend again, multiply conti-
nually the reft of the terms which ftand in odd pla-
ces('to wit in the firft colomn Jfor a Divifor.{o fhall
the quotient arifing be the anfwer of the queltion.

Or in this latter cafe if you place the laft of the
given terms in the fame column with the even
terms, the rule for {olving queftions, which fall un-
der the latter - cafe will be this which followeth,
vig.

Multiply continually all the numbers in the lat- -
ter column for a Dividend 5 alfo multiply conti-
nually all the numbers in the firft column for a Di-
vifor, fo fhall the quotient arifing be: the anfwer of |
the queftion. Thus the anfwer of the laft mentioned
queftion will be found 129.92,to wit,129 733 1b.of
Dantzick,, asis evident by the fubfequent operati-

on.
I0
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o | e
451 49
o8 | 116

I12

44100) 5729472 ( 129.92

The reafon of the faid Rule IT. will be manifelt
by folving the queltion propounded , by three
fingle Rules of three, thus,

L 9 b. 10#::45&..&525*(:@ ¢

11 49.45%10,..98 45+19%98, (1514,
1 Q9 ) | 4,9 % 9

]'}l','l'.'!i’..ls_..ml b2 x_?_gg_[_lfd:;ﬂﬁg_ﬂr? x Q%1 If-f_l rs
49 % 9 1 I 45260298

Which fourth proportional laft found, to wit,

$49 %9 116+ I_lgbcing well viewed and compa-

45 » 10x 93
red with the before mentioned order of placing
the terms given in the queftion difcovers the very
Rule 11. betore expreft in words. -

Note, when the fame numbers happen to be
- Multiplicators in the Dividend , and alfo in the
Divifor , fuch Multiplicators may be cancelled in
both, and thereby much labour will oftentimes be

fpared.
. ¥ 3 Such
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Such which have much pradlice in calculating
Exchancger, and 6o exeCtly know the rate or pro-
portion berween two different weights or mea.
fures or coins, which they would compare toge-
ther, may by the Rule of Three frame Tables of proe
portions for the more {pcedy reducing ofa given
quantity of one kind of weight, mcalure, &c. into
a quantity of the fame value in another kind of
weight,&c, In the exprefling of which proportions
it will be very convenient that the firft pumber or
Antecedent of each proportion be made 1 or uni-
ty, and the fccond term or confequent a Decimal,
or elfc a mixt numb r whofe Fractional partis a =
Decimal, for then the Coin, Weight, &c. of the one
plece ( whofe term is 1 ) may be reduced into that
of the other place, by help of thofe Tablcs and of
Multiplication ot Decimnals without fenfible error :
For Example. It hath been obferved by fome inge-
nious Merchants that 100 /b. of Averdupois weight
at London,are cqual unto 89 Ih.in Paris by the Kings
beam, and confequently 1 /b Averdupois is cqual to
=22 Jh or .89 Ib. at Paris (forif 100 give 89,then 1
will give.89; ) therefore any number of pounds 4-
verdupois being multiplied by .89 ( with refpe@ un-
to Multiplication of Decimals, explained in the 24
Chapter of the preceding Book) will produce
pounds of Paris : Again, it 89 lb. of Paris be cqual
to 100 lb. Averdupais,then 1 Ib.of Paris will benear
equalto 1 .1235 Ib. of Averdupais s therefore any
number of pounds of Paris being mulciplied by
1.1235 will produce pounds Averdupuis very near.
Upon this ground 1 have collected the proporti-
ons in the following Tables, wherein I would not
have any to confide further than - they fhall It;:uw |
them |
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them to be agreable to truth, for 1 have only de-
rived them from thofe delivered by Mr. Lewes Ro-
berts Merchant, in his Map of Commerce printed at
Londony Annos 1638, and do herein only aim at the
inftru&ion of ingenions Merchauts and Fadlors in
the breifelt wayes of calculating their exchanges,
the rate or proportion being truly knowns in,
- which pra&ice, Decimal Arithmetick ( which hath
| no enemy but the Ignorant ) will be very fervice-

able.
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i,

A Tuble for the Redutton of Averdupois
weight at London , to the weights of

divers. foresgn Cities and remark-
akle piaces. j
1b. = |
C Antwerp, .9615 |
Amfterdam, .9
Abbeville, 91 i
Ancena, 1 .282 :
| Avignon, I 12
y Burdeaux, oL
Burgoyne, 91 One
Bollonia, 1 2% of &
Bridges, .98 o
\ One pound | Calabria, 1 :3698 ),
of  Averdu- Callais, 1 .07 .
pois ‘ﬁ"fight< Conftan- - .3474% 5
at London tiHEPIEJ} Loder ;
makes at Dggpf1 91
Danfik: &% .1 210
Ferrara, I .3333
y Florence, 1 282
Ffandfrrg S
l in general

L Geneva, 9345
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One pound
of Averdy-
pois weight
at London
lmakes at

-

:l| |
| LA
Hamburg,
Holland,

{ Lixborn,

]

{
Lyons, 3

£ .I:‘.fgt'mn!,
Millan,

* Mirandola,
Narfma'yrrg,

Naples,

Paris,

Pragne;

¢ Placentia,

Rﬂ!chff,

Rome,

Konan, }
Sivil,
Tholoufa,

Turin,

Venstia, }

Jienna,

1b.
1 .4084 futile
I.4285 grofs,

.02

95

5881 .
L WOF common weight,
98 filk weight.
Seuflomers weight.
3333
4285
3333
§

UHH

2
875 by vicout.

9017 common weighs|

.08

o

HELEX cadias
.5625ﬁ£t11£.

. 9433 grofs.
813

.Hi..-ql-;-

|
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350 Of Exchanges, ©c.  Appendix.
The ufe of the preceding Pable will be manifelt
by the fubfequent example, viz.
How much weight at Danfick do 320 Ib. Averdu- ]
ois make ? Anfwer, 371.2 1b.Seekin the precedent 18
Table for Danfick, and right againft it you fhall |
find 1 .16,which (hews that 11b, Averdupois is equal |
to 1 .16 Ib at Danfick , therefore multiply 320 by Ll
1. 16,(0 will the produét be 371 .2 /b, of Danfick ,
as by the Operation is manifelt.

Aver. Danf. Aver. Danf. :
I:T4163; 3200 371.2 -1
3. 10 i |

1920 |
320
320

‘1371)20
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e
e ~ ; ; :
ol | 4Table for theReduction of the weights
wi B of divers foreign Cities and remark-
qul able ‘f.&:rfs to Averdupols we ight at
.-:.'Ih London-
i,
. s
Antwerp l g
' Amfterdam L1111
| | abbesitte 10989
b | 4éona | = 78
}t Avignon 5,;” .89 28
i ‘1 Burdeaux = 1.0989
¢ E Burgoyne = 1.0989
| %ﬂ * | Bolionia 5y 5
': = 1 Briﬁfgfl 1 H?_‘, <|- 1.0204
.i # ' IS Callabria ¢ = 73
: B LCallais et <9345
.‘i >3 D_ffp : * ] hoysy
l B Danfick, “g 862
S [Ferrarg | S 75
. Florence L 78
B Flanders ir-'z_ Pl 9433 |
| general | s /4
i Geneva ‘l & 1,07
| - futtle, .
] | Genoa ‘
fi .i b grols,

A Table.

35t

" |
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L]
1 afelit
% § " 1b,
Hamburg 1.086% In
‘ Folland thokbs Jind
Lr’xbe_rm I I 135 . .-'5.?.
common weight. 9345
L}ramiﬁlk weighit, . 1 '.c.fgi : Lt
cuftom,weight - WURAELET jtyod
Lfgfmrn —En 75 1 J'-!:rﬂ,'?
Millain ‘S i i1,
£ | Mirandola E g5 | b
= § Norimber S l1.1326
%ﬂ .NEPEEI ¢ I ..%“ | ,71 ‘
2 | Paris E by 1235
S < Prague et 4y 2048
g_ Placentia s l 72 |
¥ Rotebel 2 8928
o N Rome hg i 7874
by Vicont, ~ 41.1428
| Rouan ! 1 I[ ;
' ¢commonweight. y G I.1089
YRl | % ", ‘pzsﬁ
r; “Tholoufa ' = ; 8928
N Turin il .83 .|
15 b futtle, | .64
wVenetia
,l ‘grofs, . 1.06 |
“WVienna 3 1123 ¢
i
!
The|

e Ty B —
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The ufe of the lat mentioned Table, will be ma-
nifeft by this example, viz:

f ! - YIn224 lb.weight at Hamburg how many pounds
i1} Aderdupois ?
11 Anfw. 243.376 b

i1 g - -

¢ Seek in the Table for Hamburg,and right againft

1| § it you will find 1:0845, which fheweth that 1 Ib.of
'} Hamburg makes 1.6865ub, Averdupois ; thercfore

| §if 1 .0865 be multiplied by 224 the produ& will

'} be pounds Averdupois.

I.or 1.0865 ... 224

bl 244
:E' ' CH '
R 43460
i | : al1730
E\ . 21730

i@;].a-jﬁa
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— -

Ells to the Meafures of divers fo-
reign Cities,and remarkable places.

g

A4 mﬁércﬁm 1.69497
Antwerp 1.6666
Bridg s 1.64

Mafirich 1.57
Frankford < 2.0866

Danfick, 1.3833 |

A ﬂzélf._fur.rée Reduétion of Ef.g.c';)?31

Arras 1.65

Norimberg 174
1 Coler 2.08 y - Ells

Lifle 1.66 f

One ell at London, makes at

Madera 1:0323 :
IL Ifles } .II :

: Viegm
| ;ar:.f I.f;j
onan . | &
Lions 1.0?66 Aulnes. |
Callais 1.57 _
Venice linen, 1.8
filk: 1.06
§ Lucques 2.
] Florence 2.04 > Braces
Millan 2.3
Leghorn 2

Chs

L
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— £ —
by = . Sivil 1.35
W b Lisbone 1.
f = Caltilia 1.3875 Vares
h E Aundoluzia  1.3625
i = Granads 1.3625
S 2 Gewa 4.8083 Palms
S ] Seragefa .55,
| i [ Rome .56 c
g =l Barfelona 7125 pe
= Valentia 1.2125 -
| D kit e —
| The ule of the aforefaid Table will -hr. manifeft

In3
Anfw. 541
ewerp , and right againfl
which being multiplied by

by the fubfequent example,viz.
25 ells of London,how many cllsat Antwerp?

645 ¢lls - Seck in the Table for An-

it you f{hall find 1 .6666
325 produceth §41.64§

ells of Antwerp,as by the operation is manifeft,

I " w

3%%

" E_.&ﬁﬁé E

325,

83330
33332
49999

5 416450
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4—-—--—-&..,._

lA’ Table for the Reduition of the Mea-
[ures of divers foreign Cities , and|
ﬁ remarkable places toknglith Ells.

i I 1

* Amfterdam "[ R L 1
Aptwerp 1.6
Bridges ' ' 26097
Areay A E T Y 606
Norimberg ' 57 47—
‘_‘J'Ca;fy.,l TR "k 4807 |
R0 b Ve et
.MJﬁr{cfg 1.0 se3%9
| Fraxkford .~ "4 - 14792
1 Danfick o | 7228
Vienna 6896

QParee = 0 ¢ i 2930-
Rouan 1 .9708
Lions 9836
Callais® ] ' 63609

; Inen 555
[ 4 1 ."5_'102
Lucqnes ' ; .5
Florence 4901
Millan W 4347
Leghorn .5
Maderalfles ;' 9681

-\_.f

One Ell at

‘-.'.
14-]
}
)
-1
=
o

mékes at London =

One Brace at
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b

i o Fis : ]
i o S:'zuﬂ ias; 7407 |
" S YLishone _ W F
w < Caflilia S 7207 |
| S Andobuzia =' P15 t
5 ; Granads | 7359 .’
One Pali 4t Genoa » . ¢ 207 s =}
< Savago(a 20 Y 18181 = |

£ Rome 2 1.7857
; % ')Barfelona l E 1.403% ‘

] O Vatediia " | 8247

= J o \

kS e

The ufe of the faid Table willbe manifefi by the

. fubfequent example, viz.
In730 Aulnesat Lions, how many ells at Lox-

dquf:fm. 718.02 8. Seck in the Table for Lions,and
rightagainit it you fhall find 9836, which being
multiplicd by 730 produceth 71 8.028 clls of Lon-
don, as by the operationis manifeft.

= 1=

T e = o e
-

Taeos 9836 o4 730
739

295080
68852

s

7180281
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Note, that one and the fame kind of Weight or
~ Meafure doth feldom or never alter from its pecu-
liar quantity,in the Kingdom or Common wealth,

where fuch weight or meafure was fir(t eftablifhed ;

but one and the fame kind of money doth often rife
and fall in its value in foreign parts : for which
caufe I have fpared the pains of calculating Deci-
mal Tables for Coins, yet to give fome light to fuch

as read modern relations, . and want experimental .

knowledge in this matter I (hall here infert a Ta-
ble, inthe fameeftate as 1 find it in the aforefaid
Map of Commerce,and refer the Reader, for further
fatisfa&ion, to the Tables in Riders Ditlionary,con-
cerning Coins, Weights, and Meafures, both ancicnt
and modern.’
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o

foreign Cities.

Of Exchanges of London, with divers

—

Pence

rPlacentia fferl,
Lyour

Rome

Genoa

Millan
Venice
Florence
Naples
Lecchia in
Callabria §
Barri

S Palermo
Mefina
Antwerp
& Colen
Valentia
Saragofa
Barfelona
Lixborn
Bollonia
Be rgamo

Frankfort
{ Genoa

=
fﬁ
z
v
=14]
=
Lo |
=
[
bl
4]
.
o
b =)
=
= .
=
L -
]

Crown
Crown
Ducat
Crown
Crown
Dicat
Ducaton
Ducar

64 for
64 for
66 for
65 for
645 for
so for
533 for
so for

so for Diszat

Ducat
Ducas
Dacat

st for 1
573 for 1
565 for 1

1 Lfterl.  for 54%%’&_

Dicat
Descat

57 for 1
s9 for 1
64 for 1 Duca:
535 for 1 Ducar
533 for 1 Ducaton
52 for 1 Ducaton
5ot for 1 Florin
83 foi 1 Crown

London
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Laondon exchangeth in the denomination of pence
frerling with all other Countries, Auntwerp and
thofe neighbouring Countries of Flaaders and Hol«
laind excepted, with which it exchangeth by the
entire pound of 20 ilings Englifb(or fterling.)

5
P —— T . ol s

CHAPFV:

Praitical Queflions about = various
thingss viz. Tare, Tret, Lofs, Gain,
Barter, Frattorfbip, and Meafuring

of Tapefitry.
of abatements § N the trade of Merchandize there
‘;:‘;_‘:ij%’:;’“” are in ufe various allowances,and
Yiz. ~ 1. of Aabatements, known by thé names of
Yare. Tare, Tret, &c. concerning which [
thall give a few examples, whereby
the praQical Arithmetician will eafily: fee, that
there is more difficulty in the name than in the
thing 5 for the rate, or proportion agreed upon,
inany allowance or abatement  ( be it called by
what name foever ) being, once known, the Arith-
metical work will quickly be difpatcht by the Rule
Three, or elfe by that and fome of the former
ales mixtly ufed ; as will partly appear by the fol-

lowing queftions. 1
Byeft.1.A Factor buy-
. Grofs weight is compefed of the  eth 4 Chelts of Supar
neat weight of ahe commedity,  magked A,B.C.D.The

and alfo aftbf Tare, to wit, ¢
the Cheft, Bagy Buty{9c, which grofs weight of each

eontaineth the: commodity. Cheft in Aﬂfrdupai:_
greater weight is as

Tolloweth.




Chap.lll. ©  aud Trer.

c.

ﬁ-1 IIlill- Fie'e ry
Bt ol i w28
CI ]Iil- # 4 @ IS L

D, L3Qeier 144,17

‘The: sotal grofs weight 44....1.., 13

Now fuppofing the Tare or weight of each
Cheft, whenit is empty , to be 37 1b, the queltion
is what neat weight of Sugar will remair, when ths
total Tare is fubtraéted 2 Anfiw. 45 C..0q. 4 Ib.

e q. b.
from 44 .. 1 .. 13 thesotal grofs weight
Subtr. 1 .. 1... 08 thetotal Tare.

Rem. 43 .. o0 :. 05 the neat weight of fug®

Dneft.2. 1 from 990C. 3 qu.21 lbh.grofs weighe,
Tare is tobe fubtra&ed after the rate of 14 Ib. per
C.(or 112 1b.)of grofi weight how many C.ncat will
remain? Anfw. 867 C.oqua7 L lb.

I. The grofs weight being converted into
pounds by the 6th. rule ofthe7th. Chapter of the
preceding Book, will give 110985 /5.

II. Thenbythe Rale of Three. ° -

112 . 14 110985 , 7387334
8. I /110985 :13873%

v A «21 III. From
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Ibe
1L From 110985 thegrofs weight:
Subtr. 138733 the sotal Tare.
G. "V g NIB
Reft neat 971113=867..0 «+7 z
Note, when the number of 1b.to be abated per C.

for Tare, is an aliquot p

tioned example,where 1

on may be thuss

art of 112,3s in the laftmen-
4 —=73of1 12.the operati-

e O A ¢ i L i c. qu b
1 .é::gge:a: - Gl (123 -'atlﬁ
g0 c.=123 :3 & OO
tofd 3¢q=co:0: 10F
21lb=o00 ;0 : Q23
Total Tave 123 & 3.% 133
Reft neat 867 : ©: 075

Hfﬁ' -3- SUP
a cuftom in felling ©
dize by weight,
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a greater or leffer quantity-
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be allowed thereupon after th
queftion is , how roany /b, we
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ceivein all? Anfw. 1222 Jb. weight.

100, 104 ;11?5-1223

pofe at fome City,there is
f certain Merchan-
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and in that proportion for |
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This kind ofallowance is commonly called Tres

Quelt. 4. Suppofe a Merchant hath 1222 /5,
weight of acerrain commodity , part whereof he

"bought at a certain rate per b, and the reft was al-

lowed to him or caft in as an overplus , after the
rate of 4 /b. weight for every roo Ib.weight which
he bought 3 the queftionis, to know how many
pounds neat weight he bought ? A/, 1175 /b,
weight.

104. 100 :: 1222. 1175

This queltion is the conver(z of the former , and
fheweth how to make abatement for Tres,

#eff. 5. Iffrom 55 C.1.qu.of grofs wei ht,
Tar%is to b::: fubtraéted after the ratcg::ni' 16 Ib.gpfr
€. and from the remainder Tret is to be abated af-
ter the ratc of 4./b. per 104 Ib. the queftion is;what
the neat weight is worth in money after the rate
of 8 1.8s.for every Ci(or 112 16> ) dnfiv, 382 2 1,

I. Thegrofs weight in 1b. is6188 2,

IT 112 . 16 :: 6188 ., 884
or 7 . .1 :: 6188 . 884

IIT, 6188--884=5304

V. 104. 100 :: 5304, §100

¥. 112, 8% ::'sioce. 3814

Oueft. 6, A Merchant hath bought o074, and
Linencloth at 11 s.per cll, which pro-  gaim,
ving worfe than he expected, he is wil-
ling to fellit at fuch a price that he may lofe pre-
cifely after the rate of 1 2 £ for every 20 L that he
laid out ; the queftion is to know at what price he
eught to fell the ell, that the proporticn in the

Z 2 faid
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faid lofs may be obferved # Anfw. 10 5. 1 d.
«per ell. |

1. 20—13=18%

IL 20 . 18 %:s11: 10 ; pence b
Otherwife, : o
per
L2040 Aizamtids W
Wi

II.11— 32 =107,

Gueft. 7. 1100 Ib. weight of aby commodity
coft 30 s. at what price muft 1 15, weight of that
commodity be fold to gain after the rate of 10l. |
for every 100 laid out? Anfw.3 35 d, per Ib. weight. T

i feo. 110090 . 33
TE'he0 s $TNB PN SEL) (O 325 d )

Quaft. 8. AMarchant fellech a parcel of Jewels §
which coft him 250 ?. ready money,for 559 I. pay-
able at the end of 6 moneths ; the queftion is (" his
fecurity being fitppofed to be good ) what his gain §

was worth in ready money upon rebate of intereft '
at the rate of 6 L.for 100 1. for an year? Axfw. 300/ i
§59—250= 300 ol .

103 « 10033309300, -

: 1 W

{ ™

_ Queft.9. How much Sugar at 8 d. per
of Barter, Ib, weight may be bought for zo G, ot §
Tobaccoat 3 /.perC. ¢ Anfw. 1800 Ib. ;‘

weight of Sugar.

” :
.

’ I
.




Chap. V. = Barter, and Foilorfbip. ' 365
Eysi3ite TR 4060
T b bk e 0 4a D00

Queft. 10 A, hath 100 pieces: of Silks ; which
are worthbut 3°/; per piece in'ready money, yet he
barters them with B. at 421b. per piece, and at that
rate takes theirvalue of B, in'Wools at 7 /. 1o,

per C.which are worth but 6 1. per'C. in ready mo-

ney, the quéftionis to know what quantity of
Wools payesfor the Silks, ‘and* which of’ ‘the two
A or B.isthe gainer, and howmuch ? 4nfang3§
€. of Wools paves for the Silks', and A., gdineth
20 L. by the barter. -

' 400. 533
H‘i L e
OF 7% 5.6 2 :h‘}CD* 320
So it is evident that the téie . worth of the Wool
which B.dclivercd was 320/, for whichhe received
only of A. the worth of 300 /. in Silks, and . there-
fore B.lofeth 20 1. by the birter.
Queft. 11. A Merchant dclivered to his Faor
600 L. upon conditionthat if the
Factor add to it 250 /. of his - actorlfoip.
- ‘ See brief rules for
own munf:y,and beftow his pains cimpurtap P F ac-
in managing the whole (tocky he o5 allowances. in
{hall thenhave $ parts of the to- « he 19, and 20,7 4lkes
tal gain. The queftion is to know of the fecond ehap-
what ftock the Fa&ors fervice :;l.:f':h” fher
was eftimated at? Anfw. 1501, '
I. The Fafors partof the gain being §,the Mer-
chant muft neceflarily have the remainder , -which

Of Faétor(Fip.

IS % |
II, %, % 600.400 e
IIl. 400 — 250 =150 ' Z73 Quetk

sl el e i e g e e
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Queft. 12. A Merchant delivereth to his Fador
220 /. and permittethhim to add to it 64 1. of his
own money, to be employed in traffick ; and by a-
greement between them the Fadors fexvice is efti-
mated cquivalent toa certain fiock ; whichis fuch,
that' if the total gain be divided proportionably
according to thofe three ftocks, the Fador is to
reccive & of the totalgain, in conlideration of the
{2id itnaginary flock ( being the value of his fer-
vices ) the quefiion is to know the full part of the
gainbelonging to each, and what flock the Fa-
&ors ferviee was valued at 2 Anfw, the Merchant
z of the gain, and the Faor 3, whofe fervice was
valued at 96 L flock. -

I, 220 % 645334 '@
Il & ke 384596,
71734320
111, 64
96 %32&. 3
480 . T ne: 160, 3
‘Queft. 13. Ifa picce of Arrashangings, in the
- \ form of a long fquare, hath for its
Of Meafuring  Jepoth 6% yards Englifb,and breadth
of Tuptfiry
4 yards; how many fquare ells, or
fticks Flemi(b are contained in that piece, when the
length of a Flemifh ellis equal to 5 yard Englife?
Anfiwer, 44 % (quare ells or flicks F lemifb.
Forafmuch as by fuppofition, a Flemifb cll in
length, hath fuch proportionto an Englifp yard in
Jength, as 3 to 4, and confequently the fquare of

the one to the {quare of the other, as 9 fo 16.
| I Therefore

Ther
fs an)
camit
ol
mid
¥
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Therefore in a direét proportion, as ¢ is to 16 ; fo
is any given number of {quare yards Englifh to a
number of fquare clls Flemifh, which will take up
equal fpace with the faid {quare ells Englip.  Alfo
in a dire¢t proportion, as 16 istoo , fois any gi-
ven namber of fquarcells Flemis toa number of
fquare yards Exglifb, which will take up an equal
fpace with the faid Flemifh ells: therefore to refolve
the aforcfaid queftion, firit find the number of
{guare yards Englifb contained in the faid piece
of Arras, by multiplying the length and breadth
in yards thutually one by the other, then proceed
according 'to' the aforefaid proportion; fo the
work will ftand thus,

I 6% x4=25(quarcyards Englifb.
IL o .16::25.44 % [quarc ells Flemifh,
Otherw e,

6 * vards Englifh in Jength givelo
by ti;eYRuIe nf %’f;rfe in F Ifmiﬂ:gelis 23 sdengein

Alfo 4 yaids Englif: give in Fle.
mifh ells

Therefore the product of the faid
8+ multipiyed by 3 1, gives for the L2
{uperficial content as before . . .. 4% 9

Queft, 14. 1fa piece of Tapellry in the form ?f
along fquare be in length 15 § ¢lls Flemifh , and 1n
breadth 4 3 clls Flemifh, how many fquare yards
Englifp arc contained in that picce, when 4 ells
Flemifb in length are equal to 3 yards Engliflz? Anfw.
37 4% fquare yards Englilh,

§ 4 breadth.

L 155%45=661
Ir' ¢ . i 665h, LE,
I. 9 2 %?41‘--’: CH&P
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CHAP. V.

Concerniing the Inteveft of Money, andibe
Conftruction of Tablesto that purpole.

I.. Nrefolving queflions concerning intereft of

moncy, four things are to.be well obferved,
towit, firft, the Principal, or moncy lent for gain
or intexelt 5 fecondly, the time for which the faid
Principal is lent 3 thirdly, the rate or propostion
which the Principal bears to the fum of the prin-
-+ (ipal and interelt ; and fourthly,the intereltit fcif :
Soif 1c0 L, be lent upon condition that 1067, fhall
be repaid-at the end ofa year , the faid 1co L is
cilled Principal ; the time for which the faid prin-
cipal is lent is one year ;- the proportion which
the principal bears to the fum of the principal and
interelt is fuchas 100 hath to166 5 laftly ; ‘the in-
terati.ic felf s 6 1.

7L Intereftis either Simple or Compound.

I, Simple Interelt isthat whicharifeth or is
computed from the principal only : So if 100 be
lent for two years, the fimple Intereft thereof aftcr
the rate 6f 6 poundsfor too pounds for 1 year will
be 12 pounds, viz. 6 pounds due at the firft years
end,and 6 pounds due at'the fecond years end.

IV. Compound Intereftis that which arifeth
from the principal , and’ alfo from the interclt
thercof,and therefore itis called intereft upon 1n-
tereft: So if icopounds be lent and - forborn 3
ycars ‘and compound- intereft theseof is to be ‘com-

HA puted

faid ti
d %1

ind 15
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puted after the rate of 6 pounds for 120 /. for one

|~ year; there will arife befides the limple intereft of

the principal for three years,the interelt of 6 pounds
(due at the firlt years end ) for 2 years,,and the in-
tereft of 6 pound ( due at the fecond years <nd )
for bone year following.

V. Rebate or dlfcumpt of money is, whena fum
of money due at any time to come, is fatistied by

|« the payment of fo much prefent money, which if it

were put forth ata certain rate of interelt for the
{aid time,would become equal to the fum firlt due:
Soif 1co pounds be due at the end " of two years,
and is to be fatistied by the payment of pu_ﬁ.m
money upon rebate ;. after the rate of 6 pounds per
centum, per annum, [imple intereft.there ought tobe
fo much ready moncy paid,which in two yearsaf=
ter the {aid rate of interclt would bé augmicnted
unto 100 L. In like manner if the rebate m dil-
compt were to be enade after any rate cu com-
pound interc@t, fo much ready money ought to be
paid; which at fuchrate of compound intereft, for
che time agreed on,would become cqual to the fam
firft due Examples of the manper of computation
by rebate may be feen in the tenth and fourtcenth
Rules of this,Chapter.

V1. Inthe takmg of intereft, or ufe money, for
the loan or forbeaxance of moncy
lent, refpect muft behad ro the rate  7h: foundation
limited by A& of Parliament, which  wzor-which the
now reftraineth all perfons from ta- ’f‘f‘r.i’ ";' Bl
king, more than 6 2. for the linteret £,
or ufeof 100 /. lentforayear , bat. : grousded.
what past of 6 /, inay be taken for
the intereft of 1oo /, lentfor half a YEar 4 3 quirter

of
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of a year, a moneth , or any other part of a year,
is not exprelt in the A&5 In this cafe therefore we
muft obferve cuftom and daily pracice, fowe (hall
find that 3 Lis ufually taken for half a years in-
terelt of 100 l. and 30 5. fof a quarter of a year,
&c. by which pratice, this following Analogy
{ which is the ground or reafon of the common
sules for computing fimple interelt ) feems to be
: ffurned for a fafe expofition of the Statute , viz.
That fuch proportion as the whole year (fuppofed
to confilt of 355 dayes ) hath. to any propounded
fpace of tim¢ more or lefs than a year, fuch pro-
portionany interelt (" not exceeding the rateli-
mited by the A& ) for any Principal lent for a
year, ought to have to the intereft of the fame
Principal for the time propounded: This Analogy
being granted, the manncr of computing fimple
interclt, for apy Principal lent and forborn any
time propounded, will be fuch as is expreftin the
two next Sections. |

71T, The intercft or gain of 100 L. principal mo-
ney forborn for a year being known, the intereft
of any other principal moncy for the fame time
may be found out by oncfingle Rule of Threes fox
as 100 L, principal is in proportion to the intereft
thereof, fo is any other principal to its intereft ¢
So if it be demanded what 270 I. will gain in a
year at the rate of 6 . for 100 . for one year, the
Anfiver will be found to be 16 l. 4s5. For, -

ittt g | FUERD S IS g il
100 & 6:3270.16,2 or16 : 4 : ©

A fecond Example, What is the intereftof 175 2.
18 5. 11 d. for a year, at the rate of 6 1. forico k|
for ¢
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forayear? Asfw, 10l 11 5. 1752 d asby the fol-
lowing operation ( which is performed after the
praétical manner delivered in the nineteenth Rule
of the fccond Chapter of this 4ppendix ) is evident

R l, 5. diinids 5. d.
100.6 :5,1755 185 11 (102 TRoTsE
multiplyby.. 6

iz : .
wid | Foridii as ng S IR
'''' il B .

Lol | 0 RN P

gl | VUL Yfche intereftof roo L. principal for one
mey | Whole year, or 365 dayes be known, the fimple in-
fin e tereft of any other principal, for any number of
veuof dayfc more or lefs than 365, may be found out by
iun | the following Rule, viz.
Gkl Multiply thefe three numbers acc{:rdmg to the
|:I «§ Rule of continual Multiplication,
by e]l o wif, the givenintereft of 100 . ;':m;;':: J;;L
el fura]r_'tar, the principal , whofe in- ), ilrrrfﬁ For
et terelt is required,and the number of “any number of
B dayes prefcribed, referving the lafk  dayes.
4§ product for a Dividend : Alfo mul-
‘n ply 365 by 100 and referve this produét for a
| Divifor; Laﬂly finilh Divifion, fo {hall the quo-
tient be the intereft or gain fﬂught
' Note here, that the two principals, to wit 100 /.
| and the other propounded, are fuppofed to be of
i _ﬂn:z_nd the fame denomination ¢ Alfo the interefg
required
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required will be of the fame denomination with
the given intereft of 100/ i
For an example of this Rule, let it be rcquired
to find out the'intereft of 400 /, for a week, 0r7
dayes at the rate of'6 /. for 1oof. for a year, OF
36% dayes 5 Firlt multiplying thefe three numbers
6, 4000,and 7 continually ( 72, multiplying 6 by
400. and the produét thence arifing by 7 ) the lalt
produ@ will be 16800 for a Dividend;al{fo multi-
plying 365 by 100,the produllis 36500 for a Di-
vifor 5 lattly, dividing 16800 by 36500 (after cy-
phers at pleafure are added to 16800 ) the quoti- &
ent ( accordingto the fourth Rule of the 27th. §
Chapter of the preceding Book ) will be dilcove-
zed to be this decimal 4602, which is equal to_g .’
2 4. 1 farth. (as will appear by the bricf way of va-
Juing a decimal fradtion in the fourth Rale of the
26th. Chapter,) -
The reafon of the above mentioned rule for the |
computing of interelt for dayes, will be manifelt ¥
by this following way of folving the fame queftion 3
by two fingle Raules of Three, viz. -'
J. 1006 ii 400, k2 i
. 100 °

17,365 '6 * 400 : :';r_.ﬁ_fj‘om'x'?
1 100 1 365 x 100 _

B T e —

A

Which fourth ptoportional In the latter Rale of

Tbree,to wit, Ly 00* 7, being iwell viewed -
) 63,5100 i Ui _
¢he truth of the rule before delivered will be mas
by | :
nifelt. : . :
Hence one vhlgar errour in computing interelt
15

iy |

parts

ther,

!E.ji
k)
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is difcovered, for fome argue thus, 6 L. is the in-
tercltof 100 /. fora year, therefore 10 4. ((or o2
of6 L Yisthe interelt for a moneth, and confe-
quently 2 1, 6 d. for a weekor fevendayes , and fo
the intereft of 4c0 L. for 7 dayes, computed after
that manner would be 10 5. which exceeds the An-
{wer found by the preceding Rule by 9 £ 4. very
near , which fallacy hath itsrife from the taking,
( or rather mifiaking ) of 28 dayes for 7% parc of
the number of dayes in a year,whenindecd the jufk
72 Part of 365 dayes confifis of 30 7% dayes.
Moreover, by the help of this decimal fraétion
ofa pound, to wit, .000164383,
which is very ncar the interelt of = Auother Rale
one pound for a day at the rateof fo comFuing
i - / i ﬁmffl., Intereft
per cent.per annum{as willappear o ..,
by the preceding rule )theintereftof ~
any - principal ( fuppofed to be pounds or decimal
parts ofa pound ) forany number of dayes pro-
pounded,at the faid rate of intereft, may be found
out by muliplication enly, ziz, Fir mouliply
the faid decimal ,000364383 by the principal
whofe intereft is required, then multiply that pro-
duct by the pumber of dayes propounded, {o thall
this lafi produét be the intereft required ; ( but in
thefe multiplications refpe@ muit be had to the
cutting off of places in the produdts, according
" to thefecond and third rujes of the 26gh.. Chapter
of the preceding Book 5 ) for example, if it be re-
quired to find the intereft of 1000 A.for 131 dayes,at
the rate of 6 per cent. per ann.the Anfiwill be found
21,534 T,0r 21/, 10 1. 8 4, T foraccording to the
rule laft given. :

800164383

5 i P e s 7 e
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000164383 » 1000 * 131= 21.534 T

But at another rate of intereft, a peculiar decimal
inftead of the faid .oc0164383 ( which ferves on-
Iy for 6 per cent.per annum )mult be found out by the
firQi rule aforegoing, before the latter rule can take
place, thereafon of which latter rule doth alfo e-

vidently arife from two (ingle rules of three.
IX. When an Annuity payable yearly isin ag-
rear for any number of years, and it

- 7he mamner of s required to know what the farne

i‘:ﬁf:ﬁ’”’?ﬂ will amount unto, fimple interelt
Zevear with al-  being computed for each particular
lowances of  yearly payment,from the time it be
fimpleintereft  came due, until the end of the term

of years, the work will be asin this
following example, viz. 1fan Annuity, or year-
ly rent of 134 L 10 5. 6 d. beall forborn till the end
of 4 years, what will it thea amount unto , fimple
interéft being allowed at the rateof 6 per cent. per
annum (or each yearsrent, from the timeon which
it was due, until the end of the faid term of four

years ¢ Anfw. §86 L 1056755 d.

It is evident by the queftion , that at the ratc of

intere(t propounded, there muft be computed the
intereft of 134 Z. 10 5 6 4. (dueat the third years

end ) for one year ( to wit, the fourth years ) alfo

the intereft of the like fum due at the fecond years
end, for two years ( to wit, the third and fourth
years; ) likewife the interclt of the {ame fum duc
at the firft years end, for three years (to wit, the
fecond, third and fourth years : ) all which intercft
being added to the fumn of the four years rent, the

total fum will (hew what the zid Annuity will a-
mount
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mount unto at the end of the faid termof 4 years.
Explication,

AR ¢
I:5.i6
10 4.6 d. at 6 per cent.perg2 is.. . 16:2:10.32
annum, fox 3i5.0024:4: 3.48

The fum of the 4 }*cars%
is.

years /)

Theinterelt of 134 I.g: 15000 '3:

rent ( to wit, 4 times
134 1. 104 64d. )

All which added toge- 2 ;
ther give the Anfwer ol .0.586:10: 6,96
the queftion, to wit,

X. When it is required to find out how much
seady money will fatisfic a Dcbt due
at the end of any fpace of time to gt i
come, by rebating or difcomptingat . 0,6 4 f?“_
a given ratc of fimple intereft,it may  pie incerefi.
be cftected by this rule , viz. Firft
find out the interelt of 100 /. at the given rate of
intexeft, for the time which the ready money is to
be paid beforehand , then adding the intereft fo
found to 100 /. make alwayes the fum of that ad-
dition the firft term ina rule of three; 100 /. the
fecond term ; and the debt propounded to be fa-
tisfied the third term ; lafily, the fourth propor-
tional found out by the faid Ewle of Three (hall be
the ready money which onght to be paid in fatisfa-
&tion of the debt propounded.

Example 1. 1fadebtof 100 L. be payableat the
end ofa year to come, how much ready money
will dilcharge that debt by rebating or dilcompt-
ing at therate of 6 per cent. per annum 2 Anfs Lg 2

-F'l

3 8282280

. Df rebhate or
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6 5. 9 d.2f very near; for by the' Rule of Three

106, . 100 ::.100, 94.3396 T

That istofay,if 106 L. (which is compos’d of 100l.
principal and 6 L, intereft ) proceeds from 100 /.
principa! forborn for a year, from what principal
{orborn for a year doth 100 L ( compos’d of prin-
cipal and intereft))proceed from? An(w.94.3396 . %
( or 94 1.6 5. o5 d. very near ) principal money :
chercfore 04 1. 6 5.9 % d.in ready money,is of equal
value with 100 I due at the end ofa year rocome;
for ifthe faid 94 1:6 5. 9 5 d.be put forth at intereft
for a year,at the rate of 6 per cent, per annnm, it
willgiing L 13 .23 d. very near,which together
with the faid 94.7. 6 5. o £ d. makes the 100 /. the
‘debt firft propounded to be difcharged by rebate.
Example 2. 1f150/.105. be payable at the end
of 73 dayesto come, how tnuch prefent money
will difcharge tbe faid debt , by rebating after the
rate of 6 per cent. per anium ¥ Anfw. 148 L. 147,
3 * d.* asby the following operation is manifcft.

dayes L dayes L.
y A U LS il b e L

Le L L
I, 101.2.100:% I50.5 - 148.7154 1

That is to fay, Firft I feck by a fingle Rule of Three |

the intereft of 100 I for 73 dayes , at the rate of
intercft propounded , faying it 365 dayes (ora
year )gain 6 /.what will 73 dayes gain? Anfw.I 2],

1 no

it

]
i
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L
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of 1.2 /. Then adding the (aid 1.2 .to 100 , F4ay, | t
: by |
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hy a fecond Rule of Three, if vor.2 I, ptincipaland
intereft, payable at theend of 73 dayes to come,
" be equivalent to 1001, ready money, what rcady
money is150/. 105, (or I50.§ } payable at the
end of 73 dayesto come cquivalent unto ? b by
multiplying and dividing ("according to the rules
of Decimal Multiplication and Divifion CXe
plained in Chapter 26 and 27 of the preceding
- Book ) the quotient or anfwer of the queftion will
befound 1487154 T, thatis, 1481 145.3%d, %
for the decimal + 7154 being valued according to
the brief way at the end of the foarth rule of the
26th Chapter, will by infpe@ion only be difco-
‘vereditobe 145, 3% d. which rule I (hall hiere once
forall, advife the Learner ro be well acquainted
with,

The proof:

Seele ( By the Rule of Three Jwhat the ready mo-
ney found as aforefaid will gain, in fo much time
as it is paid before hand at the rate of intereft pro=
pounded 5 then having added this gain to the faid
ready mony, if the fum be equal to the debefirt
propounded to be fatisfied by rebate, the ready

moncy was rightly found out. ~ So the Jat cxample
will be thus proved.

L L L, L
100 5 X2 7 : 1487154 . ( 17845

Which fourth proportional 1.7845 being added
to 148,754, the fum: will be 150.4999 T, which
doth not want a farthing of 150 /.10 5.the debt firfk
propounded,

Aa XL When
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XL When it is required to find the prefent
worth of an Annuity, by rebating

Of the prefent  or difcompting at a, given rate of
worth of "4~ (imple intereft, the'operationwill
e ;:;ﬂ;: 3 4[> be as in the following example,viz.
fimple interefi. ~HOW much prefent money isequivas
lent to an Annuity @r fentiof 100 L

per anngm to continue five years, rebate being
made at the rate of 6 1. for 100/, for oneyear, at

fimple inter 2 Anfw. 42510 184 95 d, very

near. | i}
It is manifelt that there muft be computed the
prefent worth of 100 . due at the firft years end;:
alfo the-prefent worth of 100 /. due at thefecond
years end, and in like manner for the third, fourth
- and fifth years; all which particular prefent worths
being added together, the agreggate or fum will
be the total prefent worth of the Annuity, to wit
8286150

in the example above propounded, 42 5¢821 267 L

thatis, 4257, 185 9; d. very near,
The operation by decimals ( which ‘will come
near enough to the truth) will be as followeth viz.

L. .

: 1§00, 94,33962
.3 100. 89,28571 F
;¢ 100.84,74576 T
17100, 80,64516 *

Anfw: 425,93933 %
| Here
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Here'by the way , from the manner of refolving
the laft mentioned queftion, rhat Rwle commenly
called Egmation of payments, which is inlifted onby
divers Arithmetical Writers, will be found errone-
ous, which I thus prove.

- 1. Since that rule aims at the reducing of feveral
dayes of payment, upon which particular fums of
money are duc, untoa mean time upon which the
aggregate or total of thofe particular fums ought
to be paid, without damage tothe Debitor or Cre-
ditor , there muflt be neceflarily fome rate of inte-
reft implied ; for otherwife why may not any day
at pleafure be affigoed for one intire payment.

2.1ffome rate of intereft be implied,then equity
requires that the prefént worth of the total fum
payable at one entire payment , rebate or difcompt
being made according to that sate of intereft, may
be equal to the fum of the prefent worths of the
particular fums of money, rcbate being made at
the fame rate of intereft, |

3. Inregard thefaid Kule doth mention no par-
ticular rate of Intereft , it ought to be true ar any
rate of interet whatfocver, _

4.Let us therefore examine the faid Rale accord-
ing to the rate of 6 per centum per annum, imple in-
tereft , by taking the laft mentioned quefiion for
an example, which (" according to the aecuftomed
manner )will be thus fiated,viz.1f 500l. ought to be
paid by five equal yearly payments,to wit,100/. at
cach years ¢nd,what time ought to be given for'the
payment of the faid 500 /. at one entire payment,
withoutlofs cither te the Debitor or Creditor,

§. By proceeding according to the faid rule of
Eguation of payments('which faith If the fum of the

Aa 2 products,
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produds , arifing fromthe, multiplication ofeach
particular fum of mooey by its refpective time ; be
divided by the fum or aggregate of the faid parti-
cular fums of money, the quotient will be the mean

time to be alfigned for one intire payment ) theré
will bé found threeyears . which time ( according
to the faid rule Jought to be given for the payment
of the whole 500 /s g

6. Now if 500 l.due at the end of thice years to
dome be worth as much in prefent money; 35 ]iS_,thc
prefent worth of an Anunity of 100 1. togpntigue
five years, then the faid Rule of Equation is tryeso-
therwile falfe s but the prefent worth of sool.due
at the end of three ye€ays 10 cOmE, rebate being
made at the rate of 6 per ceittum, per sy, fimaple
intereff, will be found(by the tenth rule of thisChap-
ter)tobe 423 1.14.5.6 4.3 f.very nears alfo. the pre-
{ent worth of the faid Awnuity, rebate being made
asbefore, isfound (as appeareth by the refolution
of the laft mentioned queftion Jto be 425 18 5,93
d. very near 5 wherefore it 1s ¢vident that the Gre-
ditor lofeth 2/.45.23d. very near, by receiving the
whole 500/. at three years end: mOreoyer at 6 per-
céntum pér-annui, compaund interelt, he wounld lofe
11.85.6 d. very near, as will be manifelt by the Ta-
bles of componnd intereft hereafter exprefled: fothat
the lofs will be cither more. or lefs according as the
rate of intereft doth differ: and therefore 1 conclude
the faid Rule * (as alfo all ather rules or xglolutions
of queftions which have dependance thexepn,) o be
¢ITOneous. ' |

Although queftions of this nature {¢ldom, come
into pradtice , yet he that will take the pains, may

¢4 out fuch a mean time asis equived by the (aid
Raule

{114
fely
1H]

the
(i



Cliap. V. Intereft. 381

Rauele of Egaation of payments, atany rate of fimple
intereft by this'following rule, viz,

Firft,by the preceding tenth Rulé of this Chap-
ter find:ourthe prefent worth of every. particular
{urty in the queftion' payable at a time to comé, by
rebating at che rate of intercft agrced on s then
findin what time 'the fum of thofe prefent worths
will be augmentedhunito the total of all the ‘parti-
cular fumspayableat times to come, . according to
the firft agreement!, fo hall the timefound cut be
the'mean time for the payment of the whole debt':
thus-thesmeanor equated time:in the laft example
willbe fonnd tobé 2. 8979, &e. years {not three
years, as thefaid Ruleof Equation of payments
would-have-it)) for by rebating at 6 per cen. per an-
pumy hmplginterelt, 500 /. payable at- the. end of
2, 8ogps&eiyears tocome (‘that is2yearsiand 328
dayes verynear )i§ worth in ready money. 425 /.
18 riphdivery nearand the fame ready moneyisallo
the prefent value ot ¥o0 /. Annuity-for§ years; at
the fame rate of interefi,as before hath been 'mani-
fefied.rBdt to retutn to the path from which 1 have
made a digreflior,
~ From the Preceding testh rule of this Chapter
the following Tables 1. and 1L are deduced, whofe
conltrafion and ufe arélafterwatds declared.

. € :
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o Table 1. Table II,
which (heweth in which theweth i
decimal parts of 2 poundsand deci-
<{ pound, the prefent mal parts’ of 2
worth of  one pound , the pre-
pound duc at the {ent worth of one
end ' of any nuro- pound Annuity,
ber of years to to continue any
come , not eX- number of years
ceeding 7 years, not exceeding 7,
at the rate of 6 at the rate of 6
per . centunt, per percentum,per an-
annum , fimple in- num, fimple inte-
terelt. reft.

' 943396
. 836253
. 683710 "

043396
802857
847457

769230
735294
|.704225

259393

4« 994687
5 . 698912

I |
2 2 &

3 3 |2 |

4 | Bobast 4 |3 « 490162
S 5|4

6 é

7 7

The Conftruttion of Table 1. |
" The numbéxs in the firfk Table which are placed
right againft the numbers of years 1,2,3,4,5,6,and
= are decimal fractions, onc pound of Englifh mo-
ney being the Integer, and are thus found ( accor-
ding to the preceding tenth Rule of this Chapter)
VI

j06 . 100 it 1 . ,943396 +

112 . 100 3t 1 . ,892857 ¥

118 . 100 :: I+ ,847457 +
whereby
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whercby it appears,that 17, due at the end ofa year
to come, is worth in ready money.943306 *, that
15, 18 510 d. 1 f. and fomewhat more. Alfo 1/due
atthe end of two years to come , is worth in ready
money .892857 t, or 17 5.10% 4 rebate being made
at the rate of 6 per centum per annum fimple interelt
the like is tobe underftood of the reft of the num-
bers in Table I. which may be continued to more
years, and other Tablesalfo of rebate may be fra-

med upon the fame ground, for moneths, or dayes,
by the ingenious Artift,

The ufe of Table 1.

The pradtical ufe of the faid firlk Table will be
manifclt by folving this following queftion 5 iz,
How much ready money will difcharge 345 L 15 ».
6d. duc at the end of five years.to come, by rebating
fimple intereltat the rate of 6 per centum,per annum
Anfwer, 26§ 1.-19 5. 7% d. which'is thus tound out ;
viz, In the preceding Table 1. right againit § years,
I find the decimal .7692 3, which (hews that 1/, due
at theend of five ycars rocome is worth in read
money «76923 (that is, 15 5. 4% d.) then inftead of
1§ r. 6 d. mentioned in the queltion propounded,
taking thedecimal.775 which is equal to 157, 6 4.
(the fame being reduced according tothe fifth rule

of the 23 chapter of the preceding book’) 1f{ay, by
the Rule of Three, ¥

1 . ,76923 :: 345.775 . (265.9805 *
That is to fay if 1/, give.76923/. what will 345
7751 give? Anfw.2659805/.tor multiplying 345
775 by .76923, according to the fccond Rule of
the 26 Chapter of the preceding ‘Book,the product

will be 265.9805, that is, 265 L. 194, 75 d. .
Aa 4 The
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The Conftrutlion of Table 1L,

The sumbersin thefecond Table are found out by
the addition of thofe in the firft, viz the firlt num-
ber in the latter T4ble is the fame with the firft
number in the former , the fecond in the latter is
the fum of the firltand fecond in the formers the
third in the latter is the fum of the firft,fecond and
third in the former,and'in that manner the reft are
found ; ( the reafon of which compofition is mani-
felt from the example of the eleventh rule aforego-
ing ; ) otherwife, the numbers in Table I1.may be
found more eafily thus, viz. the firft number in the
{aid Table 11, is the fame with the fick numberin
Table 1. the fecond number inthe latter Table is
compos’d of the fecond number in the former and
che firft in the latter, the third number in the lattex
Tableis compos’d of the third number in the for-
mer and the fecond in the latter, the fourth in the
latter is compos’d of the fourth in the former and
thetlird in the latter ; the like is to be underftood
of the reft of the numbers in Table 11, which might
be continued to more years, and fitted to other
ratcs of intereft, but I (hall fpare that labour, inre-
gard amorcequal way of finding out the prefent
worth of an Annuity , agrecable to the accultomed.
and ‘pracical rates of buying and felling Annuities
or Rents , forterms of years, isgrounded upon a
cnmpu:a:iun of intereft upon intereft, as will here-
after be made manifeftfor at fimple intereft an An-
nuity will be overvalued,

_ The ufe of Table, I ~ "
The ufe of Table 11, will appear by this follow-
' ' ing
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ing example; viz. What is the prefent worth of
an Annuity of reo L. per annsun payable yearly du-
| ring the termof five years, difcompt or rebate be-
| ing made at therate of 6 per centxm.per annum,fim-
| ple intexeft?  Anfwer, 4251, 18 ;. 93 d.very near
| which is thus found out,viz.In the preceding Table
| X1, right againft five years, T find this number
| 4.259393,which hews that an Annuity of 1 l.pay-
| ableyearly during five years, is worth in ready
| money 4.259393 /. (thatis4 %51, 2 4, and fome.
what more ) therefore,1{ay, by the Rule of Three;

!‘ !. fq I, j‘

r

B

be

he

T UR 154250303 23100 . (425.0303 . .
; Thatis to fay,if 1/, give 4.2 593931, what will 100
[

u

1

lie

BER S v

. =
- -

hgive? Anfwer 4251.18 5, % d.very near, for by
multiplying 4.2 59393 by 1co,the produét (accor-
ding to thefecond ruleof the 26 Chapter of the
d preceding Book )is 4%}9393,!:!1:1: is, 425/, 18+.
W 193 d. very near.  Which operation being compared
o Hwith the manner of folving the fame queftion be-
it iore mentioned in the eleventh Rule of this Chap-
ter, the great benefit of Tables of this kind i
ofexpedition will be appatent.
kit } . XIL.Whenitis required to know, |
. |anto what fum of money: any pro-  Of rhe forbes-
i tpounded principal forbornany num- ;,MZ;);T:;’
mi \ber of yearswillat the end of fuch intereft. |
d-  fterm be augmented unto,intereft up- ]
o fon intereft being computed at agiven rate , there
muk be foundia rask of continual proportionals,
{More in number by one than is the number of years
1@ the queBion ; of which proportionals the firfk
v His the principal affigned , the fecond muft increafe
i b or

n point

= I E I — —
s il

il
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or proceed from the fich , the third from the fe= | pid?
cond, &c- in fuch manner or rate, as 106 proceeds pradod
fro 100 (or as 108 from 100 , if the rate ot inte- | malipl
sefibe 8 per centum Jthen will the Jaft proportionali | p
bethe Anfwer of the queftion: Soif 300 pounds : fi, if
principal money be put forthat interelt upon inte-: ! ak, i
seft, at therate of 6 /. for 100 /. for one year,and: | fiea!
211 forborn until the end, of 4 years, there. will | pidb
then be duc 378.743088,0r 378 L 144, 1ojdvery i
near, as by the four following Rales of Tbree is ma=i | types

nifeft. | o
30;- . 318 451 iwonut

100 . 106 :: 2L E 337_-"3‘ | Jooun

v .I 337:08 .+ 357:3048 ¢ Hiod 10!

357.3048 ..378.743088 | ficina
L . Ll ok * fply the
For the faid 300l will at the firlt years end be' iﬁyﬁ 1
augmented unto 3182 which 3 18 L being put forth® o1y
as apriveipal for 1 years will (at the fecond years! j'qlmﬂ:t
end ) be augmented unto 337.08,4gain this 337.082 Iy [
being put forth as a principal for 1 year,will (‘at the perton
third years end ) be augmented unto 357.3048, i’ fiu6
like manner 357-30438 being put forth as a principal’ ot
‘for 1 year, will (at the fourth years end) beaug=' fyo
mented unto 378.743088, which is the number re= G |
“quired by the queftion. And if the work be well‘ex=" | B
amined; it will appear (as was before deglared)that’ |,
the principal firlt afigned,to wit 300l.and the nums' 5y,
bers refulting fuccelively at the ends of the feve- Iy,
ral years are continual prapnﬁiurmi:, viz, thefefive’ |
numbers are fo qualificd; that if the fecond be mul-" |

300 | 3181 337.08 ) 357:3048 | 378.743088 |
 tiplied

LS

-
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o |-tiplied by it fc]f, the product will be equal to the
il | product of the firlt and third 5 alfo if the third be
multiplied by it felf, the product will be equal to
i | \the produé of the fecond and fourth ; in like man-
% 'ner ., ifthere were more continual propertionals in a
@ ! rank, if any one proportional which is placed be-
@i tween two nexton eachfide of fuchone, be multi-
Wi | plied by it felf , the product will be'equal to the
), | produé of thofe two extreams (which is a proper-
el 1 ty peculiar to continual proportionals.)
Note here by the way , that ifany 5, sumbers
| two numbers be pro unded, ['uppuﬁ: being givem to
|| 300.and 318, and it be required to find a third,a -
! find to them a third, fourth, a fifth, é‘;frﬁ:;ﬂ:&.
b 1 &c. incontinual proportion, multi- ., P"Piﬂ;:
| ply the fecond proportional 318 by on.
Wi i¢ felf , and divide  the produ&
i yo 1124 by the firft proportional' 300, fo fhall the
\uils quotient 337,::-3 be a third in continual proporti-
y40) 1 on ; In like manner if you multiply the third pro-
(48] portional 337.08 by itfelf,and divide the product
b 113622.9264 by the fecond proportional 318 the
il ‘quotient 357.3543 {hall bea fourth in continual
with| proportion , and after the fame manner 2 fifth, a
iaef? fixth, or as many 3s you pleafe may be found out.
wldf], ~ From what hath been faid by way of explication
4| of the preceding twelfth Rule, . the following
cuth | Table 1T, isdeduced., .. the conftru&ion and ufe
ke itb  whereof is afterwards declared,
hekiehy f '
| bor
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' {1

The Conftrudiion of the preceding Table 111, | rl.xz-;,
- e i

The numbers1,2,3,4,&¢ to 30, in the firlt co- E:.‘:c
oe

Jumn on th e left hand fignifie years; the numbers
4,5,6,7,8,9,10,11,and 12, placed at the head of the | ¥
reit of the colums fignifie rates of intereft, for 100 {**
1.1ent for a year, and the numbers placed in the fe= il

veral columns underneath thofe rates of intereft, | AlY

are found out by the Rule of Threein decimals, in  § fathe
manner following 5 viz. §

I yoOr.. yea c ety ot Y (E 0
11. 100 . 104 3! 1.04 “:: (10816
1L \ 100 . 104 :: 1.0816:: (112486

@
a

That is to fay,Firft, if 100 L. putforthat interet | fom |
for a year be augmented to 104 /. at the years end, el
what will 1/, be then augmented unto at the {ame  femnm
ratc? Anfw. 1.040 L (that is 1/,05.9d. 2fiand fome= | s f;
what more ) which 1.04 (or 1.04000, the cyphers § i
after thc 4 being of no value in decimals)is the firft f bird T
number in the fecond column belonging to 4 per Jmné
centum.and is placed right againft 1year in the firft foy
column, {

Secondly, fay if 100/, 1ent for a year be augmented
¢to 1041, at the years end , what will i.04/. be  fid
then augmented unto at the famerate ¢ Anf@s (1t
1,0816 L. (thatis1 /.1 5.7 di2f. 1) which 1.0816 e
is the fecond nonmber in the faid column of 4 per Finy
cent. and is placed right againfi2 yearsin the firlt Ky
column. ' ' ; $ily

’ 1 .E | "poy
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Thirdly, as 100 is to 104, 0 is 1.0816 to
1.124864 (or 1 L2s.5d.2 £+ )which 1.12486 is
| the third number in the column of 4 per centum and
is placed right again{t 3 years in the_firft column,
Hence it appears,that 1 /. at 4 per centum. per annum
1 compound iotereft, willat the end of 3 years be
| augmented unto1.124864 1. (that is, 17.2s.5d.2f
.8 and fome what more.)

~ After the fame manner the reft of the numbers
in the fecond column, as allo in the other columes

.\ are found out (mutatis mutandis.)

Tbe ufe of the preceding third Table.

LQueft. 1. What will 136/.15 5.6d.be augmented

s unto, being forborn 20 years, intereft upon inte-

s end ! reft being computed at therate of 6 per censum per

clmp annum e Anfw. 4381, 13 s, 1 d.very near, which is
| thus found out,

| Firft,Jooking into the fourth column of the fid

#l third Table to wit, that column which hath.the. fi-

o 4¢P gure 6 placed at the head of it s X find right againt

&l 20 years the number 3.20713,which fhews that 1.

| being continued 20 years at 6per centum, per annum,

§ compound intereft, and all forborn untill the end of

4P the faid term will be augmented . unto 3.20713 2,

("thatis 31.4+.1d.2f. and fomewhat more) thesefore

410l after the 15 r. 6 4. in the queftion is reduced to the

bl decimal 775 ("by the fixteenth rule of the23

(4l Chapter of the preceding book ) T multiply the

- faid tabular number 3.20713 by 136.775 (the fum

. propounded in the quefiion ) according to the fe-

-§ ¢ond rule of the 26th Chapter, fo the Produét is

ﬁﬁ )"l found




found tobe 438.665,&c. thatis,438 4,13 r.1d.for
the Anfwer ot the queftion, View the . operation
here following.

e é.zaﬁzg :1 136,775 - (438.665 % |

136.775

1603565
2244991
2244991 .
1924278 | . :
962139
320713

m—

438|65520575

Quefl. 2, If320 ). be forborn li;'f:ars,at interft

upon interelt at 5 per centwm, per annum, what will
be due at the end of thole eleven years for princi-
pal and intereft 2 Anfwer; §47 .65, 1d. tuForin
the third column of the third Table , under the fi-
gure five at the head of the colamn and right againft
11 yeays you will find this nambex 1.71033,which
fhews that 1 . at theend of 1¥ years will at five

per centum, per annum, compound intereft, beaugs.

mented to 1.71033 (thatisz L 14s.2 d- 1 f.and
fomewhat more ) wherefore by multiplying the

392 Tntereft Appendix,

!

faid 1.71033 by 320 the number of pounds pros |

pounded in the queftion ) the produd will be 54
.305, &c. thatis§4712, 6+, 14, T for the ankwes
of the queftion, See the following operatign:

e ———

|.

Ch
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I . (191033 :: 320 . (§47.305+
320 ¥

3420660
> fe ke b

547130560

After the fame manner the numbers belonging
to any of the other rates of intcreft 'mentioned in
the third Table are to be uled.

XIII. When an Annuity payable The manner of
yearly is in arrear for any number fumming vp An-
of years, and it is required to know 7#V'7¢sin - ar-

3 rear with al-
what the fame will amountunto, juayee it o
compound intereft being computed tereff wpon 1n-
for each particular Apnuity from terefl.
the time it became due until the end
of the term of years,the work willbe asin the fol-
lowing, example ; ziz. Suppofe an Annuity of 300/
payable at yearly p?mcnts be forbern, and all
unpaid untill the end of four years, the queftion is,
what will then be due, compound intercft being
computed at the rate of 6 per centum,per annum for
each yearly payment from the time it becomes due
to the end of the faid term of four years £, Anfwer
1312 1.7 5. 8 d. very near.

It is evident by the queftion, that there mult be
computed what 300/, due at the third years end
will be augmented unto in one year ( to wit the
fourth year )at 6 per centum;Alfo what 300/.duc at
the fecond years end will be augmented unto in
two years(to wit the third and fourch years, ! like-
Bb wile




394 Intereft. - Appendiz.

wife what 300 I, due at the fir(t years end , will be
augmented unto, in the three following years (to
wit the fecond , third and fourth years ) all which
fums being added to 300 L.(the payment due at the
end of the fourth year , which is incapable of any
improvement) the aggregate or fum will be the
toral money in Arrcar at the end of the fourth
year, towit, 131278335/ as may appear by the
tollowing operation, viz.
Il-

The lalt payment of the Annuity %
duc at the end of the fourth year %30::-.

15

Again, the 300 /. due at the third
years end ; will in one year after g
the ratcof 6 per centum | be augmen- ;
ted unto <u e

Alfo 300 L due at the fecond s
years end , will in two years at the
ratc of 6 per centurs, per annnm, com- g
pound intereft, be augmented unto 337-0
( as appears by the firlt example of
the twelfth Rule aforegoing. ) >

In like manners 3col. due at
the firft yearsend , will in three years $357.3048
be augmgnted unto « . . .

h;ll"hc fum du:_ at four ?ﬁﬁ}l;ii,sﬁqﬁ
[ P i

The inventionof the numbers before mentioned
being well examin=d , it will appear, that ifan An-
nuity or Rent payable at yearly paymexts be im-
proved
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Chap. V. Interefl. 395
proved to the utmolft at intereft upon intereft , and
all forborn or refpited unto the end of certain
years , the total then due will be the fum of a rank
of continual proportionals as many in number as
thete are yearly payments , the firft of which pro,
-pottionals is the firft (or any one) years fent, and
the fecond proportional proceeds from the firft in
the fame rate as 106 proceeds from 1c0, if the rate
of intereft be 6 per ceutam , ( oras108 proceeds
from 10e, if the rate of intercft be 8 per centum,
&c.) and fo likewife the third from the fecond,
the fourth from the third, &c. (after the maoner
of the operation in the firft example of the twelfth
Rule of this Chapter. )

{T;‘tber#ﬂ?;-,

Find :j:rincii:ni which may have fuch propor.

tion to 300 as 100 hath to 6,and fay by the Rule of
bl’ff:
6 4 100 :: 300 . 5000

That is tofay , as 6J, intereft hath1oo!l. for a
principal ; fo 300 /. intereft hath §cool. for a
principal; then feek what §oo0l.will be augmented
unto, being forborn four years at 6 per centum, per
annum, compound intereft ("after the manner of the
firft example of the twelfth rule aforegoing; ) fo
will you find 6312.3848, from which fubfira&ting
the faid principal 5000 /. the remainder (as before)

| is1312.3848 /. being the fum which 300 /. Annu-
ity will be augmented unto at the end of four

| years, according to the faid rate of intereft; the

Annuity being payable at yearly payments; >3

: “Bb 2 e
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';. The reafon of .ihal fﬂtm—r Rule. i |

1f a principal be:put forth at intexeft upon ins

tereft payable by yearly payments,, and allibe for= -

~ born until the end of certain years), the total then
duc is equal to the aggregate or fum of  thefe three
numbers; to wit, the faid principal firft put forth
the fumofthe annual fimple interefisof that prin-
cipal ;and the utmoft improvement of thofe fim-
ple interefis by computing intereft upon intereft §
wherefore if from the faid aggregate the firft prin-
cipalbe fubtradied, the remainder mult neceflarily
confift of the fumof theannaal fimple interefis,
( which arc inthe natuse of an Annuity ) and the
utmoft improvement of thofe fimple interefts (or
Annuity ) by computing intere(t upon intereft.

The Conftruciion of the following
Table IV.

Upon the aforefaid grounds , the following T a-
ble 1V. is calcnlated , to fhew what one pound An-
nuity , payableat yearly payments, and’ forborn
any number of years under 31, will amount unto

by computing intercft npon intereft at any of the |

rates expreft at the head of the faid Table.
But the fame Table may be more ealily compofed
by theaddition of the numbers in the preceding
able 111, in this manner 5 viz. the fitlt number in
each of thofe colurans in the following Table 1V,
at the head whercofare placed the numbers 4, §»
< 6,7,8, 9,10, 11, and 12, fignifying rates of in{;
! texe
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Chap. V. Dutereff. | 397

texelt per centum, . is 1 ox unity; the fecond number

in each of thefe columns in  the latter Ta-
ble is compos*d of 1 or unity, and the firft number

in the refpe@ive columns of the (2id
Table 111.

Alfo the third nombér in each of the faid co-
lumns of this Jatter Table is compos’d of 1, and the
fum of the fixlt and fecond numbers of the refpe-"

preceding

~&ive columps of the former Table , and in that or-

(der the reft are found out ; or more eafily thus, the
third number in the lazter Table is compos’d of the
fecond number in the Jatter , and of the fecond in
the former ; the fourth number in the Jatter is com-
pos’d of the third in the latter, and of. the third in
the former , &c. But you are to obferve that ac-

cording to cither of hefe wayes of compofing the
“fourth Table by Addition, the numbers in the pre-

ceding Zable 111, ought to be continued to more
places then are there expreft to  prevent error

which may happen by adding of defe&ive decimal
fra&ions. . -
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400 Interefl. Appendix.

% “* The ufe of the preceding Table 1V.

The ufe of the (aid fourth Table will be manifeft
by the manner of folviag this Queftion, viz. if an

Annuityof 20 I. payable by yearly payments for
" 15 yedes, be all forborn or unpaid until the end of

the faid term, what will it then amount unto, upon
a computation of interelt upon intereft, at the rate
of 6 per centum per annum ? Anfw 465110 s.q4d2f,
very near, as by the following operation is_evi-

t2m-( to wit, that column which hath the figure 6
placed at the head of it ) right againft 15 years,you
will find 23.27596, which (hews that an Anpuity
of 1l.payableat yearly payments for 15 years will

ing computed at 6 per cent.per anAum_ ) amount unto
23.27596 L(or 231.55.64.F ) Therefore multiply-
ing the faid tabular number 2327 596 by 20+ (20
becaule the Annuity propounded is204.) the pro-
duét will be 465.519 ¥, that is 465 1. 10 5. 4 d.2f.
which is the anfwer of the queftion 5 view the fol-
lowing operation. : : |

‘1 . 2327996 :: 20 . (465.5197
20

e

46531920,

1n the fame manner the numbess in the other co-
1 Jumn are to be ufed.
x77.When a fum of money is due
Of rebate at g time tocome, and it is required
componnd inte- o ow what it isworth inready

e moncy, rebate beipg made at a given
i rate

[

JChap

dent ; Forin thecolumn belonging to 6 per cen-

at the end of the faid term (‘compound intereft be- .
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- yate of compound intercft; the work will not be
much different from the 12 Rule of this Chapter.
viz. there muft be found a feriés or rank of 'mmi:
nial proportionals more in number by one , ‘thanis
the number of years in the queltion; of which pro-

_portionals, the firftis'the moncy propounded to

" be rebated, thefecond muftdecteafe or leflen from

~the firft, thethird from the fecond, &c. infuch

“manner Or rate as 100 de¢reafeth from 106 (or as

%400 from108,if the rateof interelt be 8 per centum)

_then will the laft propartional be the anfwer of

“the quefiion : So if 3787335558/ be dueat the end ;

vof fouryears wholly to come, it will be® found to
‘be worth-in ready money 300 /rzebate being made
at compound intcreft at 6 per centum,as,by the foux

“following Rales of Three is maniteft, which may be
proved by the preceding twelith rule, where it
will appear that 300L. beiog forborn —fouryears ,

“will at the (aid rate of compound intereft be aug-

~mented unto 378.743088 L, |

'8 A

378.743088 . 357.3048

357:3048: .+ 337.08

337.08 . 318,

318, . 300

Upon this ground the following Table V. is cal-

_culated,tothew what onc pound due at| the end of

-any number of years to come,, is worth/in prefent

" money;rebate being made at the rates of compound
intereft, mentioned in the {aid Table ; by the help

106 . 1p9 &

I. t whereofand of Multiplication, queftions of rebate

“for any fum propounded may be perlormed with-
' out confiderable crror.
. Table
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The Conftrutiion of the preceding Table V. | 3 FE[EE:?

\ The numbers 1,2,3,4, &c. to 30, in the firlk co- ;,T:[
- lomn on the left hand, fignific years 5 the numbers | (o
4,5,6,7,8:9, 10,1 1,and 12, placed at the headof o)
the reft of the columns fignific - rates of intercft for | .
100/ lent for a year , and thenumbers placed in |

the feveral columns underneath thofe rates of inge-

: L S At
xeft arc found out by the Rw Je.of Three in decimals, fmﬂti,:l
in manner following viz. : ARG e
I 104:100:: 1 o * (,0615384615,&¢.

1. | 1o4.100::,06153846151.(,0245562,&¢.
L | 104.100::,9245562,&¢6..(,888996 * To
| ey
Thatis to fay, Firft, if 104 decréafe t0 100, or if | |
304 /,payable at the end of 2 year to come be worth Yot
100/, ready mongy,what ready money is 1 /. dupat fm;p

the end of a year to come worth 7| Anfiver, ol
9615384615 1 (or 19 5. 2 d. 3 f. very near) Sothat [ ©
961538 s the firft decimal in thefecond column | . .
belonging to 4 per centum, in Table V.and is placed thgzl-‘j i
right againft 1 year in the firfk column. i . ‘['hf
.~ Secondly, fay inlike manaer if 10