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f~ ‘o " The Proeme or Preface.
b profound, but bave by all means pojfible with-
" inthe Circumference of my Capacity, endea-
" woured to render it extraordinary ufeful toall
 thofe, whofe Occafions fhall induce them to
" make ufe of Numbers. If it be objecled that
- the Books already publifbed, treating of Num-
" bers, are innumerable, 1 Anfwer, that’s but
" a[mall wonder, fince the Art is infinite. But
" that there fhould be fo many excellent Tratls
" of Praifical Arithmatick extant, and fo little
-~ praflifed, is to me agreater wonder ; knowing
 that as Merchandife 7s the Life of the Weal
Publick, fo Prattical Arithmatick is the Soul
- of Merchandize. Therefore 1do ingenionfly
 profefs, that in the beginning of this Under-
" taking, the numerous Concerns of the bonour-
- ed Merchanis firft poffeffed my Conftderation
. And bow far I bave accommodated this Com-
- pofure for bis moft z_wrrﬁy Sf?rw'c_f , det his
“own profitable Experience be judge.

- Secondly, For your Service, moft excellent

Profeffors, whofe Underftandings foar to the

Sublimity of the Theory and Pradice of this
 Noble Science, was this Arithmatical Trallate
" compofed 5 which you may pleafe to inploy as a
- Monitor to inftrull your young Tyroes, and
" thereby take occafion to referve your preciois
" Moments, which might be exbaufled that way,
- Jor your more important Affairse. "

NGRS . &8~ Thirdly;
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Ex ‘fflf‘ﬁ%“i“ﬁﬂh nothing, (viz.) txprcﬂ'crh not any cerzain
B

| -h.CII. ,ITF_

_or knqwn quantity, but is the Begioning, Radix, or Root
“of Number, and the other nine Figures, or Charaéters
‘are called fignificant Figures or Digits.

7. In Nambers of any fort,two things are to be con-
fidered, (wiz.) Notaticn and Numeration,

8. Norarion teacheth how to defcribe any Number
by certain Notes and Charafters, and to declare the
value thereof being fo defcribed, and that is by De-
grees and periods.

9. A Degree confifts of three Figures,(viz.)of three
places comprehending Units, Tens, and Hundreds, {o
365 is a degree, and cthe firft figure (s) on the Right-
hard, ftands fimply for its own value, being Unics or
fo many Ones, (wviz.) five; the fecond in order from
the Righr, fignifies as many times ten, as there are
Ugits contained in it, (viz.) fixty ; the third in the
tame order fignifies {o many hundreds as it contains|
Linits, fo will the expreffion of the Number be three:
hundred fixty five ; allo 789, is feven hundred eighty
niae, Coc. '

10. A period is when a Number confifts of more:
than three figures, or places, and whofe proper order:
is to prick er diftinguifh every third place beginning at!
the Right-hand,and {o on to the Left; fo the Number!
63452 being given, it will be diftinguifhed thus,,
63.452, and exprefied thus, fixty three thoufand, four:
hundred fifty two, likewife 4.578. 235.782, being di--
ftinguifhed as you fee, will be exprefled thus, Fourr

- thoufand five hundred feventy eight millions, two>

hundred thirty five thoufand, feven hundred eightyy

3 ‘:E WO,

11. Number is either Abfolure or Negative,

12. An abfolute, or intire, whole, increafing Nom--
er, 15 thar which by -annexing of another Figure orr
Cyp er, it becomes ten times as much as it ftood forr
“before ; and it two Figures or Cyphers be annexed, ict
makcs it an hundred times more than it fiood for be=-
fore, {oc. as if you annex to the Figure 6 a Cypher;,

- then it will become (60) fixey : fo if two Cypher: aree

- annhexed,,
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Chap. 4.
et The Proof of Addition,

‘6. Addition is proved after this manner, when you
have found out the Sum of the Numbers given, then
feparare the uppermoft line from the reft,wich a ftroke

- of dafh of the Pen, and then add chem all vp 2zain as
oft did before, leaving out the uppzrmoft Lne, and
aving (o done add this new invenced Sum to the up-

parmoft fne you feparared, and if che Sum of chole

‘tiwo lincs be equal to the Sum firft found our, then che

‘Work was performed true, otherw.fe not. As for Ex-

ample, Lec us prove the firft Example of Addition of
Money,whofe Sum we found to be 265 /. 95, 5 4. 2 grs.
and which we prove thus, having | -
feparated the uppermoft pumber , L s ' diigrs,
from the reft, by a line as you fee  136—13—04—2"
in the Margent, then I add the o * -
fame together again, leaving out |/ 79—o07—10—3
the {a2'd uppermoft line, and the  33—18—00o—1

Sum thereof I fec under the firft,  15—o5—03--0

Sum or true Sum , which dotha- —

mount to 128 /. 18 5. oI 4. o gfs.  265—09—05 -2

then azain [ add this new Sum t0  ——————ao
the uwppermoft line that before 128—I16—0i~2

was feparated from the reft, and R

the Sum of thefe two 5265 Log's. 263—09p—o5~~2 |

o4 d. 2 grs. the fame with the firft - v

Sum, and therefore I conclude that the Opgration was i

Eightl!lr_pcnfr::mied. ’ | '

7. The main End of 4ddition in Queftions Refolva-

ble thereby, is to know the Sum of {everal Debes, Par-

:c-IIs, Integers, (9. Some Queftions may be thefe thac

follow, . | {

 Quefl. 1. There was an O!d Man whofe Age was re-

quired ; to which he replied, I have feven Sons, each

wving two Years between the Birth of each other,and _

n the 44th Year of my Age my cldeft Son wasborm

which is now the Age of my youngeft; I demand whae
vas the Oid Mag’s Age? AR
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Chap. 5.~ whole Numbers. 3R
283676, Examples for chy further Expericoce may be.

thele thae follow, 2 - ;8

&
¥

‘«  From 3474016 | From. 3614746
PR TakE w3864 - Take 5864, _
- ¥ — o s o e ke | 1’_
Refis 2736374, Refts 3609882 '

6. 1: the Sum or Numbers to bz Subftradted, are of
feveral Denominations, place the leffer Sum below the
greater; and in the fame rank and order as is fnewed =
in Addition of the fame. Numbers ; then begin ac the -
Righr-hand and take the lower Number out of the up-
‘permoft if it be Jeffer 5 buc if it be bigger than the up-
permoft, then borrow an Unit from the pexc greater
Denomination, and wrn it into the Parts of che lefs
Denomination, and add thofe parts to the uppermoft®
Number, and from their Sum Subftradt the lowermoft; .
noting the Remainder below the Linc s then proceed
‘and pay 1 to the next Denomination for that which
you borrow’d before, and procced in thic order vntil -
the Work be finifhed. An Example of this Rule may
be this that followeth ; Lev 374/ 135, 74. 14r.be"
given,from whence let it be regnired to Subftract 57 /4
¥8s. 03d. 2qrs. In order whereunto I.place the
Numbers 25 you fee in the Mar- |
geat ; and thus Ibegin attheteat L 5 4 g5,
Denomination, faying, two from 37$—13—07—%
one I cannor, therefore I'borrow  §7—16—03—2 .
~ onc Peany from the pnexe Deno- - — -
mination, and tura ir into Far- 317——17—03—3 |
things, which is 4, and adding e ‘ |
to, 1 which 15 s, I fay, but 2

tom s-and there remains 3, which I pur under the |
Line ; then going on, I fay, 1 that I borrowed and 3 is '«
- 4frem 7 and chere refls 3 ; then golnz on, Tfay; 16 ¢
frcm 13 1 cannor, (but borrowing 1 Pound and ruri- -
- i8g it into 20. Shillings, Iadd i to 13, and that is-
33) wherefore I fay, fixceen from' 33, and there res
.miins 17, which I et under the Line and go on, fay-
mg, 1 thar T borrowed and 7 is 8 from g Icasnor,
~buc 8 from 13.and there remains.7 3 she one thac 14

o e Lo =5y _w‘ ,
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rfff 38 50 Multiplreation ¢f -~ Chap. 6,
: To refolve this Queftion, Subtrad 4>thedi- - =
ftince hetween London and Huntinggon, from  Xqr1 .

141 the. diftance between London and Tork, 49
and the Remainder is ro2,tor the true diftince = =

between Huntington and Jork. See the Work in - 1oz -
thE'Mﬂl‘gEﬂt. : : i e e oy
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Of Multiplication of Whole Numbers.

1. " Ulsiplication is performed by two Numbers of

like kind for the prodution of a third,which

fhall have fuch reafon to the one, a5 the other hath to

2 Upit, and in effed is a moft brief and arcificial com.

- pound Addition of many equal Numbers of like kind

" into one Sum. Or Multiplication is thac by which we

‘muldply two or more Numbers,the one into rhe other,

* to the end that their Produt may come forth, or be

“difcovered. . <

. Or, Multiplication is the increafing of any one Nurm- |
- ber by another, fo often as there are Unirs in chac |
‘Number, by which the other is increafed, or by having |

" two Numbers given to find athird, which fhall contain

~ one of the Numbers as many times as there arc Uadics in
-+ the other, FEF o . ,'

2. Mulsiplication hath three parts.  Firft, the 2l

- giplicand or Namber to be Aultiplied. Secondly, the
| Multiplier, or Number given, by which the Multiplicand '
35 to be Malsiplied. And thurdly, the Produdf or Nume-
. ber produced by the other two, the one “being |

. muiltiplied by the other, as if 8 were givento be &
Mulciplied by 4,1 fay, 4 vmes 8 is32, here 815 ¢

the M:;?ipfimnd, and 4 it the Multiplier, and 32' =

is the Produdl. ' 32

——

e

2. Multiplication’ is cither fingle by one Fi, ire; of
compound, that confifts of many. e _ SR
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. worth or coft 17 Shillings, what fhall 13 fuch Picces:

o s i ::—rq._'ur""*-"'-“l.q];'f\:l

45 Mﬂ[f@fifﬂtfﬂﬂcf - Chap. 6..

‘The thitd Effett is by the Cantents, Price, Valuey,
Buying, Sellinz, B pence, Wages, Exchange, fimp/c In--
tereft, Gain ot Lofs of any one thing, be it Money,Mer--
chandize, ¢oc. to find out the Value, Price, Expence,,
Buying, Sclling, Exchange, or Incereft of any numberr
of things of like N:m¢, Nature and Kind. :

. The tourth Effet is {not much uniike the other) byy

~ the Contents, Value, or Price of one parc of anyy

thing denominated, to find out the Coatent, Value,,
or Price of che whole thing, all the parts 1nto whichy
the whole is divided, multiplying the price of one off

- thofe parts.

" The fifch Effe@ is, to aid, to compound,and to make:

other Rules, as chiefly the Rule of Proportion, calledi
- the Golden Rule, or Rule of Three ; alio by ir, things:

of one dencmination are reduced ta another,

1f you mulciply any number of Integers or the price:
of the Integer, the Produ& wiil difcover'the  Price off
the Quantity or Number of Integersgiven,

In a Re&tangular Solid, if you multiply the breadth:

‘of the Bafe by the depth, and that Produtt by the:
" length, this laft Product will difcover the Solidity orr

Content of the fame folid.

Some Queftions proper to this Rule may be thefe following,

Queft. 1. What is the Content of a fquare Piece of!

-Ground, whofe length is 28 Perches, and breadth 13;

Perches 2 _
" Anfwer, 364 fquare Perches, for multiplying 28 the:
length by 13 the breadth, the Produtt is fo much.

Queft, 2. There is a fquare Batrel whofe Flank is 47°
Men, and the Files 19 deep,what number of Men doth!
thac Baccel contain 2 Facit 893 ; for multiplying 47
by 19, the Produtt is 293. |

Quefl, 3. If any one thing coft 4 Shillings,what fhalll
o fuch things coft? A4nfw. 36 Shillings; for multiply--
ing 4 by ¢, the Praduétis 36. 1

Luefl. 4. 1f a piece of Money or Merchandize be.:

1 — e =

of

: o




@Hﬁp; 7. whole 'N#ﬁébérf.“ o
of Money ‘or- Merchandize coft ? Facit 323 Shillings
which is equal to 16 L, 3 s, . -' :

- Queft. 5. Ifa Soldier or Servant gét or fpend 14 . |

ber Month, what-is the Wage; or Charges of 49 Soldi-
ers or Servants for the fame dme ¢ Multiply 49 by 14,
the Product is 686 5. or 34 1. §s./for the 4nfwer.

- Quefl. 6, 1tin a Day there are 24 Hours, how many

Hpurs are there in a Year, accounting 365 Days to con-

[tituce che Year? Facit 8760 Hours; ro which if yom

1dd the 6 Hours over and above 364 Days,as there is in

t Year, then ic will be 8766 Hours; now if you multi-

oly this 8766 by 6o,the number of Minutes in an Hour,

; will produce §25960 for the number of Miputesin a
‘ear.

CHAP. VI
Of Divifion of Whole Numbers.

s IVISTON is the feparating or parting of any
-‘ Number or Quantity given into any parts af
1gacd, or to find how often one Number is contained
n another : or from any two Numbers given to find
. third that fhall confift of fo many Units, as the one

if thofe two given Numbers is comprehended or con- -

ained in the bther, ‘ <& .
" 2. Diutfion hath three Parts or Numbers remarkable,
iz, Firft, the Dividend. Secondly, the Divifor. Thirdly,

he Quotient. The Dividend is the Number given to be

arted or divided. The Diaifor is the Number given, by
rhich the ‘Dividend is divided : Or it is the Number
thich fheweth how many parts the Dividend .is to be
ivided into: and the Quotient is the Number produ-
ed by the Divifion of the two given Numbers, the one
y the other. _ -.

So 12 being given to be divided by 3, or into three
qual parts, the Quotient will be 4,for 3 iscontained in
2 four tims,where 12 is the Dividend, and 3 is the Di-
ifor, and 4 is the Quorions, A 2. In
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~_ ¢.Butif the Divifor eonfiftcth of more places than
. one, than chufe fo many Figures from the left fide of
" the Dividend for a Dividual as there are Figures in the ™
Divifor, and pur a point under the farcheft. Figure of
* that Dividual to the Right-hand, and feeck how often
. the firft Figure on the left fide of the Divifor, is ccr-
~ qaioed in the firft Figure on the left fide of the Divi-
~ dual, and place the Anfwey in the Quotienr,and there-,
by multiply your Divifor, placing your Prcdutt under
~_your Dividual, and fuburaé it therefrom, placing the
. remainder below the Line; then put a point under the
next Figure in the Dividend, and draw it down to the
{2id remainder, and anpex ic on the right fide thereof,
which makes a new Dividual, and proceed as before,
gill ehe work is finifhed,
“and if it fo happen that after you have chofen your
“fieft Dividual(as is before direlted) you find it 0 be
' Jefler than the Divifor, then put a point under Figure
more near to the Right-hand, and feek how often the
firft Figure on the left fide of the Divifor is contain'd
in the two firft Figures on the left fide of the Dividual,
_and place the Anlwer in the Quotienr, by which mul-
. tply the'Divifor, and place the Produtt chereof inor- °
- gor under the Dividual, and fuberact it therefrom, and |
. proceed s before. | | 7
Always remembring, thar(in all cafes of Divifior)
if after you have multiplied the Divifor by the Fi-
gure laft placed in the Quotient, the Produ& be great-
' er than the Dividual, then you muft cancel that Fi-
| * gure inthe Quotient, and inftead thereof pur a Figure
| effer by an Unit - (>r onc) and muldiply the Divifor
" thereby, and if fhill the Produ@ be grearcr than the
" Dividual, make the Figure in the Quotient yet leffer by
© " an Ua', and thus do until your Produtt be lefler than
. the Dividaal, or ar the moft equal chereto, and then

t make ’Subtra&iqn, (9'-::._:

. So if you would divide [0464 by 24, the Quotient
. will be found 1o be 304 5 I fitft pur down the given
 Numbegs, as is before directed 1 the third Ruie: Now

R R = B e becaufe

=

- -
B 1.: 1 v Ty
3 f



































































" Reduflion.  Chap.
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9180 Shillings
-Add 16
Sum 9196 Shillings
| 12
18352
. s176
: 110112 Pence
“Add 7
Sum 110319 Pence
4

440476 Farthings
Add 4%.3 /4

~ Sum 440479 Farthings |

This laft Queft. (or any other of this kind, viz. whee
‘the Number given to be reduced confifteth of fever|
‘Denomination:) may be more concifely refolved thi
viz. when you multiply the Pounds by 20 to brii
them into gbiﬂingr to the Produ® of the firft Figuu
~add the Figure ftanding in the place of Unic in ¢
‘Denom'nation of Shillings ; bur becaufe the firft |¥
gure in the Multiplier is (¢) I fay o times 8 isnothito
but 6 is 6, which I put down fer the fiift Figure:
the Produt, then becaufe this Multiplier is o,I go ¢
‘no furcher with it, for if I fhould, the whole Prodiu
will be o, but proceed, and when I come to multipp
the fecond Figure in the multiplier, and to the Pfr
dud of ir, I add the Figure ftanding in the place:
et {o the Deponiinuilon of St phich i
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g‘i:g, 2 times 8 is 16, and (chef3id Figure) 1 is x

hen I fec down 7, and carry an Unit to the Produzé
of the next Figure asis diretcd in the fifth Rule of the
fixch Chapter foregoing ; and finifh the Work, So chat
now you may have the whole Prodult and Sum of
Shillings at one Operation, which is the {ame as before,
and when you multiply the Shillings by 12, to bring
them into Pence {after the fame manncer) add to the
Product the Number ftgnding in the Denomination of
Pence, and fo when you multiply the' Pence by 4t0
bring them into F.rthings,add to the Produtt the Num-
ber ftanding under the Denomiaation of Firthings, See -
the laft Queftion thus wrought. '

i a, qrss
458—16—7 i ~ o

o176 Shillings e
- N

18359
5176

110119 Pence | | ,
4 . i
Fucit 440479 Farthings

P o 4 ; ' !
Afcer the Method laft preferibed ¢ which if righcly
onfidered, differech not any thing trom the 7th Ruke

f this ﬁprcr) are all the: following Examples that

re of the fame nawre wrought-and feflolved, =~
Queft. 5. In 4375866 Farthings, 1 demand how
nany Pounds, Sbitlings, Pence and Farthings?
~Torefolve chis Queftion ; Firfl, I divide the given
lamber of Farthings by g,and the Quotientisio9z966
‘ence, and there remainech 2 after the Divifion is
nded (which by the 8¢ch Rule foregoing) is two Far- =~ «
ing 5 then 1 divide 1093966 Pance by 42, andihe |
e g AR T - 5
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(2) three pence or 6 ‘s‘:‘.

This Quefiion might have been otherwife refolvecd
thus, wiz. firft muliiply the given number of 3 pencer
43758, by three the number of pence in 3 pencey amed
_the Produ®t (viz. 131274) is the pumber of pences
equl to the given number of 3 pences, which numn
ber of pence may be brought into pounds by dividingy
by 12 and by 20, and the Quotient you will find to bee
cqual to the former Wurks,avi{. $46 ) 195. 6d.. |

| 4375

3 ' |
210 L & &%
. 12) 131274 (t;:.g_g[g {346—19—t4

s b & 10
Ir2 9
108 8
P——— l—-—- ;
‘ 47 . I3
9 36 12
. 11 e (i) fill. )
- 108 _f
— . ' 8
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Mip. 8. Redllion. 790
Qs thus, divide the given number of 3 petices by
he numbcr of 3 pences in a pound or 2o fhillings
which you will find to be 80, if you multip'y 205,
¥ 4, the number of 3 pences in a fhilliing) and you
vill find the quote to be 46 /.as before,and 2 remain- *
ler of 78 three pences, and if you divide thofe 78 '
hree-pences by 4 (becaufe there are 4 three-pences i~
Jhilling) you will find the quote to be 1¢ 5. and 2
hrec-peaces remain, which are equal to 6 4, whichis |

he fame that was before found. | |

; L S _
8,0) 437518 (345—19~6 L

"

40 _ e
At ta
37 : x
32 3
\ ; 55 .
W 48

~

4) 78 (19 &
4

38 :
36 | 3

- (2) three-pences or '6Ip.’.__ |
.é;“ﬂ- 8. In478s L. X9 5 how mamy picces of
3: oy &

3 };ﬂpfr prece?

Thil Queftion cannot be refolved by Reduttion, de-
ending or alcending, abfelutely, (becaufe 1354, is
o €¥en pact of a2 pound) buc rather by chem both
ntly, viz. by Multiplication and Divifion; for if
owbring the number given into half-pence, and divide .
e’ balf-pence, by the half-pence, in 13} d. vic. . §

?"'ﬂ.m will be %ﬁ Anfwer ;_for having &






















" Reduion.  Chap. 8},
: L
C Six-pences make=e—— 2193
87720 £ Four-pences make—1462
Two pences make—— 731

| The total Sum of them 4386 which

 was the Sum given to be changed,
The Anfwer to the 12th Queftion was 798, and 182
half-pence remained after the Work was ended, nowy
the truth of the Work may be proved as the formerr

. was, viz. :
| PRy RS

Pieces of 13L Make wmmmr 44=—=17-~093

Pieces of 12  Make memm35——18—00>

798 < Pieces of ¢ make -29—18—06%

: Pieces of 6  make ——19—190—00>
Pieces of 4 make e 13-~06—00>

and 18 half pence, or ¢ d. remains ~——— 00—00—09;

e vy

* The Total Sum of them 148—oc0—o00

j' ~ which total fum is equal to the number chatr was firft!

given to be changed, and therefore the Operation wass
rightly performed. ol

Redullion of Trey-weight. s p

We come now to give the Learner fome Exampless

in Trey-weight, whereic we fhall be brief, having givens
1o large a Tafte of Redullion in the foregoing Exam--
ples of Coyn, and now the Learner muft be mindful!
of the Table of Troy-weight delivered in the fecond!

Chaprer of this Book. : ni
eff. 13. Iu482) o7 0z. 13 p. w.21 gr. how ma--
ny Grains?

Muldply by 12 by 20, and by 24, taking in the Fi--
gures ﬂul:u)i'ing in t?t feveral Denominarions, aecording?
-to the Direétion given in the 7th Rule of this Chapres
~and you will find the Produét to be 2783013 Grair ,
which is the Number required, or Anfwer to the Q-
ftion. Sce the whole as followeth, ' a

T












i o0 0% " Redalfion. - ° Chap. 8
~ Queft. 17. In 84992 Ounces I demand how manyy
C. qrs. L. oz, 43 o,

Thi§ is the foregoing Rueftion inverted and will bee
refolved if you divide by~16, by 28, and by 4, andd
the Anfwer is 47 C, 1 ¢r. 20 /. equai tothe given Num--
‘bersin the foregoing Queftion, o

: - 23) 4) C., g‘!’. Il 3
19) 84992 (5312 (189 (47—1—20

8o 28 16

7 49' 251 29
~ 224 28

lH—_- — i
16 272 (1) 4

16 252
32 (20) .
32

()

-

Quest. 18. A Chapman buyeth of a Grocer 4 €. 1.,
14 L. of Pepper, and ordered it to be made up intos
Parcels of 14 L. of 12/.of 8 1. of 6/, and of 2/, and
of each parcel an equal number, now I would know the !
number of each parcel. : '.

This Example is of the fame nature with the 11,
and 12, and 15 Queftions foregoing, and afrer the:
ﬁg}: manaoer is refolved. Sce the Operation a5 follow- -
cth, ‘ -
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H ﬁﬁ VA0 = he Relation v Chap:
I Note that as Multiplicetion and Divifion do inu
“changeably prove each other, fo Reduftion defcendd
and afcending, prove cach other, by invernng
-Queftion, as the 13 and 14, and likewife the 16

{99 17 Queftions foregong, by Taverfion, do Interchar
I} ably prove each other , the like may be perfoo
}  .ed for the proof of any Queflion in Redultion wil
R foever. g :
1 Thus far have we difcourfed concerning fingle Arr
' metick, whofe Nature and Parcs arce defined im thes
b cond, eighth, ninch, and tenth Definitions of che thh
Chapter of chis Book, for although Redutionis |

i . reckoned or defioed among che parts of fingle Arrl
. fmttick, yet confidered abftraltly, it is the proper:
Il  fe& of Mulciplication and Divifion ; and as for the:
| traftion of Roots (which ought to be handled ini
nexe place as parts of fingle Arichmetick) we fhal
mit it in this place,and refer the Learner to Mr. Cockk
Decimal Arithmertick, which is (with great care i
-pains) now publifhed, together with his® Logarithh
. tical AritHmerick, fhewing che Genefis or Fabrickk
~.ghe Logarithms, and cheir generalufes in Arichmety
i ¢yc. As alfo his Algebraical Arithmerick, contair
the Doltrine of compofing and refolving an Equavii
with all other Rules neceffary for the underftanding;

L : .thar Myfterious Art, doc.
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- Of Comparative Arithmetick wiz. The i
lation of Numbers one to another.

X, Omparative Arichmetick is that ¢1f
N is wroughe by Numbers, as they are confiul
A ‘ed to have Relation one to anoti’
'\~ Boetins Arith. and this cénfifts cither in Quantityy,
by X, eapaan, i Qualicy, . SRR |
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_:‘9;  refpeft chac the Numbers themfelves

gvc one to another, where the Terms Vide Wing. A-
‘or Numbers propounded are always rith. cap. 34,
_gg:, the firft called the Antecedenr,and :

‘the other the Confequear, |

3. The relation of Numbers and Qaantity confifts ia

the differences, or in the rate or Reafon thart is found

twixt the Terms propounded, the difference of two

ambers being the remainder found

by Subtraftion, but the rate or reafon Alffed. Mathe-
‘beewixe two numbers is the Quotient  mat. lib. 2. cape
of the Antecedent divided by the 1f, & 12.
Confequent.So 21 and 7 being given, -
the difference berwixt them will be found to be 14,but
the rate or reafon thar is betwixt 21 and 7 will he
found to be triple reafon, for 21 divided by 7 quotes
3, the realon or rate. g

4 The relation of Numbers in Quality, (therwife

called Proportion) is the reference or refpect that rhe
reafon of Numbers have one unto another ; therefore
the Terms given, ought to be more S
than two. Now this proparticn, or  Alffed. Mathe-

reafon between Numbers relating one  mat, lib. 2. cap,

to anocher, is eicher Arithmetical, or 21,
Geometrical.

5. Arithmerical _Prﬂﬁaﬂiﬁn (by fome called Progref-

Q'OII) is when divers Numbers differ one from another |

by equalReafon, thar is, have cqual differences.

So this rank of Numbers 3, §,7,9, 11,13, I5, 17,/

differ by equal Reafon, viz. by, 2 as you may prove.
6. In arank of Numbers chat differ by Arirhmcﬁcg

Proporticn, the Sum of the firft and laft Term being

mltc icd by half the number of Terms, the produd

g

15 th. cozal fum of all the Terms,

- €rif youmultiply the number of the Terms by the |

Relation of Numbers in Quaotity, is the ntip:;incé 3

e

»iE

|

e
(=43

$

“hat fum of the firft and laft Terms, the produt cheres __;g

@i will be the toral fum of all the Terms.

" S0 in ehe former Progrefion given, 3 and 171830, |
which multiplied by 4 (mi{.h;}f che mamber of :ﬁm&g

i ] Rl O

e

i -'-ilvl.
Har ™ " _, " R LR
s I L s i Fa | £y AT a e el b ipy, a Vs
R e e = Lyl el AL T AL | . e CR
g T Y VTR PO e L Bl s LoZe'e i L i o R L Pyl R
; y J L , Leh Lt e b T e A L T o - W 1 -~




=il .'-'h--

T [

" Sum of ll the Tera,

100 A\ 1pe Relaton . "Chap. 9.,
~the Produé gives 80, the Sum of all the Terms 3 O

Multiply 8 (the Number of Terms) by 10 (half thee
Sum of the firft and laft Terms) the Pioduét gives 8co
as before, e

So alfo 21, 18, 18, 12,9, 6, 3, being given, thee
Sum of all the Terms will be found to be 845 for heree

. the number of Terms is 7, and the Sum of the fufit

and laft (viz. 21 and 3) is 24, half whereof {viz. 12.])
Multiphied by 7 preduceth 84, the Sum of the Termss
fonght. , | _

7. Three Numbers that differ by Arithmetical Pro--
porcion, the double of the mean (or middle numbe ))
is cqual 1o the Sum of the Extreams.

So 9, 12, and 15 being given, the double of thee

u mean 12 (Viz. 24.) 1s equal to the Sum of the Extreamss
. 9and 13, ' - Phia

8. Four Numbers that differ by Arichmetical Pro--
porcion (cither continued or interrupred) the Sum off
the two Means is equal to the Sum of the two
Extreams. | _
| So 9, 12, 18,21, being given, the:
Vide Wings 4- Sum of 12 and 18 will be cqual to thee
rith. Cap.35. . Sum of g and 21, viz, 30; alfo 6, 8,,

14, 16 being given, che Sum of 8 and}
14, s equal to the Sum of 6 and 16, ©iz. 22, ¢oc. |

‘9. Geomerrical Proportion (by fome called Geome--

grical Progreffion) is when divers Numbers differ aq

‘cording to like Reafon.

So1,2, 4, 8 16, 32,64, doe. differ by doub?&:’-l
Reafon. And 3,9, 27, 81,243, 729, differ by triple:
Realon ; 4, 16, 64, 256, (oc. differ by Quadruple Rea--

- fon, doc.

.10, Inany Numbers that increafe by Geumetricall

‘ RBeoportion, if you Multiply the laft Term by the Quo-.

tient of any one of the Terms divided by anothe- off
the Tcrms, which being lefs is next unto it,and ha, ‘ng!

~dedufied, or fubtratted, the firft Term out of thar pro-
 du&, divide the remainder by # number chat is an Usie:

defs than the faid Quoriens, the laft Quore will give the:
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" g0z ' The Single Rule  Chap. 1@
. Alfo if 3, 9, 21, 63, were given {which are inten
. qupred) §iay ¢ times 21 is equal to 3 times 63, whict!
. is equai to 189, |
From hence arifeth that precious Gem in Arithmee
tick, which for the Excellency thereof is called thi
Golden Rule, or Rule of Three.

R i

e o _
 The Single Rale of Three Diredl.

E 1 HE Rule of Three (nor undefervedly called ¢Hy
: Golden Rule) s, that by which we find ot
a fourth Number, 10 preportion unto three given Numberri

1o as this fowrth Number fought may bear the faml
Rate,Reafon,or proportion to the third (given) Numberr

© . as this fecond doth to the firft, from whence it is alll
called the Rule of Proportion. t |

2, Four Numbers are faid to be Proportional, whee

the fitft containeth, or is coptained by the fecond, i

often a5 the third containeth or is contained by thi
fourth. ¥ide Wingate's Arith. chap,8. Secl. 4. |

So cthefe Numbers are faid to be Proportional, viig

4, 6, v,-18, for as.ofen as the firk Number is contaiis

ed inthe fecond, {o often is the third contaimed in thy
fourth, wiz. twice. Alfo 9,3, 15, 5, arc faid so b
Proportional, for as often as che firft Number containerd

_the fecond, fo often che third Number condainethi th
fourth, viz. g times. = - e

3. The Rule of Threeis either Simple or Compolecd

4. The Simpl? (or Siogic) Rule of Three, conf.flers

of 4 Numbers; that is o fay, ‘it hath 3 Numbers givest

to find out a fourth, and this is either Diredl, or &
werfe. Vide Alfled, Math.lib2. cap.t3. e

- '8, The Sing'e Rule of Three Diredt, is when the pres
~ portion of the firft Term is to the fecond, as the tRird 11
o the fourch ; or when it is required thac the Numbea
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b 105 0" O The Jiggle Rule  Chap. 10.:
will make this Rule very plain, which may be this fol--
§ lowing. o S 3 v
-~ Queft. 3. If 13 yards of Velvet (or any other thing))
~ coft 21/, ‘what'wiil 27 yards of the fame .coft at tha
B ate? . T ! ' 4
| - Having ordered and wrought my rumbers according?
" torhe 6 and 7 Rules of this Chapeer, Ifind the Quou-
eat to be 43 /. and there is.a remainder of 8, {o that 11
conclude the price of 27 yards to be more than 43 I
and to the intent that 1 may know how much more, Il
work zccord'ng to the foregoing Rule, wiz, I mulciplyy
. the faid Remainder 8 by 20s. (becanfe the feconed
- pumber in the Queflion was Pounds) and the produtt il
160, which divided by the firft number, viz, 13, i¥
quotes 12, whichare x2 [hillings, and there 1s yer aree
mainder of 4, which I multiply by 12 pence, (becaufl
the laft Quonient was fhillings) and the produdt is 48
“whieh I divide by 13 (the .@rit number) and the Quco
' tient is 3 . and yer chere remaineth e, which I mul
tiply by 4 Farchings, and the produtt is 36, whicd
divided by 13 again, it quotes 2 Farchisgs, and ther
is yet 2 remainder of 1e, which (becaufe it comert|
not to the value of a Farthing) may be peglelted,
rather fet (after the 2 Farthings) over the divifor, winl
a Line becween them, and then (by the 21 and 22
Definicions of the firft Chapter of this Book) it wil
_be 22 of a Farthing ; o that I conclude, thac if ¥
yards of Velvet coft 21/, 27 yards of the fame will corl
w3 L 125, 3d. 235grs. which Frattion is 10 thirtecau!
of a Farchong.  Sce che Operation as followeth, |










Chap. 10.  of threeDirelf. 10p
9. In the Rule of Three it many times happeneth,
‘thac alchough the fuft and third numbers be Homoge-
meal (char is of one kind, as both Money, Weight,
‘Meafure, (oc.) yet they may not be of one denomina-
tion, or perhaps they may both confift of many deno-
_minations, in which cafe you are ro reduce both num.
bers to one denomination ; and likewife your fecond
‘mamber (if it confifteth (at any time) of divers deno-
mination' ) muft be reduced to the leaft name meunti- -
roned, or lower if you pleafe, which bzing done, Mul-
‘tiply the fecond and third together, and divide by the
firft, as is dirc&ed in the 7th Rule of chis Chaprer..

- And note, that always the Anfwer to the Queftion is
.in the fame denomination that your fecond number is
of, or is reduced to; as was hinced before. 3

Queft. s. 1f 15 Ounces of Silver be worth 3/ 134,
whatare 86 Ounces worth at that rate ? .

In this Queftion, the rumbers being ordered accord-
ing to the 6th Rule of this Chapter, cthefi:ft and third
numbers are Ouaces, and the fecond number is of divers

snominations, viz. 3/ 1$s. which muftbe reduced
to Shilling, and che Shillings multiplied by the third
number, and the produtt divided by the firft, gives
‘you the Anfwerin Shillings, wiz. 430 Shillings, which

- are reduced to 21/, 105, Sce the Work,
: s '3 £ &
15 3 18 86

= -
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' 110 The fingle'Rule -~ Chap. 1
1o refolving the laft Queftion, the Work would hayy
‘been the fame,if you had reduced your fecond Numbee
into Pence, forthen the An{wer wonld have beed' 5365
Pence, equaleo 21 1. 1o s, orif you had reduced thiy
fecond Number inco Farchings, the Quotient or Anfwee
wonld have been 29640 Farthings equal to the famee
as yeu may prove ac your leifure. 3
_ Queft. 6. If 8. of Pepper coft 4s. 8 4. what wiil
HC, Fgrs. Talicoft? o 2 , -

" In'this Queftion the firft Number is 8/.and the thirs
5 7 C. 3 grs. 141, which muft be reduced o the famn
Denominarion with the firft, viz. into Pounds, and o
fecond Number muft be reduced into Penge ; thenmuil
tiply and divide according to the 7th Rule fore-goingg
- and you will find the Anfwer to be 6174 Pence, whical

s reduced inro 25 /. T4 5.6 d. ‘-

: ]i £ d- Cl qrﬁ. II
If 8 coff 4—8 what will J—3—14 coft ?
Sl b ¢ TRE A
56 31 :
28 |
252 |
62 : ' |
882 i
56 fecond Number
$202

4410 _ ; _
— 32) 2l0) L 8 dd
8) 49392 (6174 (514 (2514

(&%, 48 60 4
: h T508 waer 11 )
B ) asal (Ao "
; s 80 84 (14) "
‘56 43.
32 (6)d.
$2 5
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Chap. 10.  of Three Dire?.

i

chis tife the Learner is (1 fuppofe) well exerci-

Dire, bur ac his leifure he may ook over the follow-
ing Quettions, whofc Anlwers ave given, but the Ope-
ration purpofely omirted as a Touchflone for the
Learner chereby to try his Abilicy in whar hath been
delivered in the former Rules. : ' :
 Ruefl. 16, If 24 1. of Raifins coft 6 5. 64, whar will
18 .!Era:ifs. ml} each weighing Neat 3 grs, 18 1. Anfwer,
.« 175, 34, v
g:@eﬁ. 1'? If an Ounce of Silver be worth ¢ Shil-
lings, whar is the price of r4 Ingots, each Ingot weigh-
8g 7L s.0z. 10 pw.  Anfwer, 3131, § 5. i
Queft, 18, It a piece of Cloth coft 10l 16+, 8 4, i

iemand how maony Ells Englif there are in the fame 2 -

when chie Ell ac chac rate is worch 8 s, 4 d, Anfwer, 26
Ells Englifh. ;-

Ruzft. 19. A Falor boughr 84 Pieces of Stuffs,
which coft him inall §374 124 ac §5. 44. per Yard,
[ demand how mavy Yards there were in all, and how
nany Elis Englifh were conrained in a Piece of the
ame 2 Anfwer, 2016 Yards in all, and 19+ Ells Ex-
difh per Picce. e | -

Ruefl. 20. A Draper bought 242 Yards of Broad-
loth, which coft him inall 254 L 185 for 86 Yards
f which he gave after the rate of 21 5. 4.4, per Yurd,
'demand how many he gave per Yard for the remaip-
der?  Anwer, 205, 10d. 352 per Yard.

Luefts 21. A Fa®or bought a certain quantity of

‘erge and Shalloo, which cogether coft him 226 /145,

tod. the quamkity of Serge he bonght was 48 Yards
€3 5. 4 d. per Yard, and for every rwo Yards of Serge
e had ¢ Yards of Shalloon; I demand how man
¥ards of Shalloon he had, and how much the Shalloon
soft him per Yard 2 Anfwer, 120 Yards of Shalloon at
th 165 §+5-2 per Yard, ‘ P
Queft. 22. An Oyl-man bought 3 Tun of Oy), which
:oft him 151/, 145 and it fo chanced thac ‘it leaked
ut 83 Gallons, but he is minded to fell it again, fo as
hat hie may be no lofer by it, I demand how he
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t 120 2 The Single Rule  Chap. 1
[ muft fell it per Gallons 2 Anfwer, at 4 5. 6 22+ d. |
Giliﬂﬂ- i b - b 7 :

Queft. 23. Bought & Packs of Cloth, each Pack cox
taining 12 Clochs,which at 8 5. 4 d. per E/l Flemifh cco
1080/. 1 demand how many Yards there were in eau
Cloth ? Anfwer, 27 Yards in each Cloth. :

Queft. 24. A Gentleman hach $36 /. per annum, A
his Expences are one Day with anocher 185, 10 4.3
1 defire to know how much he layeth up at the Yeau
end ? Anwer,191l.35.0di xgr,

Queft. 25. A Gentleman expendeth daily one D
-with another 274 10X 4, and at the Year’s end layeet

_up 340 L T demand how much is his Yearly Incomes
Anjwer, 848 1. 145,42 4d.

Quest. 26, If 1 fell 14 Yards for 10l 104 0ol
how many Ells Flemifb fhall 1 fell for 283 1. 175, ogyl
at that rate ? Anfwer, 5043 Ells Flemifh,”

Queft. 27. If 1004, in 12 Months gain 6 . Intere:!
how much will 75 /, gain in the fame time, and ac cih
fame rate ? Anfwer, 4 1. 10 . ‘

. Lueft, 28. 1f 100 /. in 12 Months gain 6 1. Intere:l
how much will it gain in 7 Months ac that rate ? 44
" [wery, 3 L. 105, :
. . Quefti2p, A certain Ufurer pur our 75 L for 11
: Months, and received Principal and Intereft 81 L.
demand what rate per Cent. he reccived Intereft 2 44
Swer, 8 L. per Cent. - o v ;
Queft. 30, A Grocer bought 2 Chefls of Sugar, thi
one weighed Neat 17C. 3 grso 14 L at2 L6508 |
per C. the other weighed Neat 18 C. 1 gr, 21/, at4%
per l.which he mingleth togecher,now I defire to knoo
how much a €. weight of this Mixture is worth 2 Anfwee
2.4 L3d 21028 gy, . , { 5
3  Ruefl. 31, Two Mcn, viz, A and B, departed bou
from one place, the one goes Eaft, and the other Wetf
the one Travelleth 4 Miles a Day,and the other 5 Millt
a Day, how far are they diftant the gth Day after thee!
depasture ? An/wer, 81 Miles, ;- i 88
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Chap. 10,  of Three Diret.

. RQueft. 12. A, flying every Day 4o Miles is purfucd
l;ﬁe 4th Duy after by B, pofting so |
Miles a Day, now the Queftion is 1n - More’s  Arithm.

how many Day,and after how many  Chap. it e LN

Miles Travel will 4 be overcaken ?
. Anfwer, B overtakes him in 12 Days, when they have
travelled o0 Miles., _
11 The general Effect of the Rule of Three Direét,
is contained in the Definition of the fame, that is, to
finda fourch Number in proportion confifting of two
tqual Reafons as hach been fully fhewn ia all che fore
zoing Examples. Ay
_ The fecond Effet is,by the price or value of onething
to find the price or value of many things of the like kihd.
The third Effett is, by the price or value of many
‘hings to find the price of one, or by the price of ma«
ay things (che faid price being one) to find the price
of many things of like kind. -
 The fourth Eff.& is, by the price or value of many

hings, to find che price or value of many things of

ike knd. = .
_ The fifth Effect is, thereby to reduce any Number of
Moneys, Weight, or Meafure, the one fort inco the o-
her, as in the Rules of Redufion contained' ip the
ighth Chapter foregoing, Examples of irs variovs
¢¢ts hath been already anfwered, 4
12, The Rule of 3 Dire is chus proved, viz. Mul-
ipiy the firft Number by the fourth, / ;
ind note the Produ, then muciply 7The Proof of the
he fecond Number by the third, and Rule of Threg
f ¢his Produdt is equal to the Produ& Diredt. ™
f the firft and fourch, then the work
5 rightly performed, otherwife it is erroneous,
So the firft Queftion of this Chapter (whofe An-
wer or tourth Number we found ro be 13 £.)1s thus
woved, v/z. the firft Number is 4, which multiplied

A
?
[

'y 18 (the fourth) produceth 72, And the fecond and
hird Numbers are 12 and 6, which multplied together

roduce 7 5. equalto the Produt of the firft and fourth,

nd cherefore 1 conclude the Work to be rightly per-
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I
Always obferving, that if any thing remain after yoo
have divided the Produdtof the fecond and third Narn
bers by the fisft, fuch Remainder in proving the famu
smuft be added to the Produtt of the firft and fourt
Numbers, whofe Sum will be equal to the Produt «¢
the fecond and chird.(che fecond number being of thh
fime denomination with the fourth, and the firft
the fame denomination with the third.)
- So the fourth Queftion of this Chapter being agaii
vepeated, viz. If 14 /. of Tobacco coft 27 5. what wi!

478 L coft at that rate # The Anfwer (or fourth Num

ber) was 45 L. of s.10du1gr, 1%, which is thus proveed
wiz. bring the fourth Number into Farthings, and ||
makes 44249, which mulriplied by the firft Numba
14, produceth 619488, {che fecond which remainett
being added thereto) then (becaule I reduce my fourt
Number into Farthings,) 1 reduce my fecond (viz.277
into Farthings, and they are 1296, which multiplicd
by the third Number 478 their Produtt is 619488 equu
to the Product of the firft and fourch Numbers.Whern
fore I conclude the Operation to be trwe. This is &1
infallible way to prove the Rule of Three Diredt,and ict|

- deduced from the 12¢h Seltion of the gth Chapter, |

Thus much concerning The Single Rule of Three ID
reéf, and I queftion not bue by this time the Learner '
fufficiently qualify’d to refolve any Queftion pertine:!
to this Rule, not relying upon Frattions, or Geometr!
cal Magnitudes. Thofe that are defirous to fee the Dl
monftracion of chis Rule, lec them read che fixch Chiy
prer of (che Ingenious) Mr. Kerfey’s Appendix to Wil
gate’s Arithmetick, Or che fixch Chapter of Mr, Ougel
tred’s (incomparable) Clavis Mathematica ; By bout
which Authors this Rule is largely demonftrated, beitd
grounded upon the 19¢h Prop. of the 7¢h, and the 194!
Prop.of the gth of Euclid. Elem.
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A The § m,gfe Rule ﬁ'f Tbr ee 1 r:m’r/é'.
.*I, MHE Golden Rule, or Rule of 3 Inverfe, is Wh\.ﬂ ‘

thege are 3 Numbers given to find a fourth, in
fuch proportion to the 3 given Numbers, {o as the ;ﬁ
proceeds from the 2d, according to the fame Kﬂ;e, A
Reafon, or Proportion that the ﬁ:ﬂ proceeds ?:'mn t@m
third, or the Proportien is.

As the third Number ‘is in propor- Alffed. Mm&
tion to the fecond, fo is the firlt to  4ib. 2. cap. 14.
the fourth.
~ So if the 3Numher5g1ﬂn rg. 8, 12! aad 16,and ic
were required to find a fourth Number in an - inverted
proportion to thefe, I fay, that as 16, (the third Auzm-
ber ) is the double of the ficft Term: or Number (8) fa
muft 12 (che fecond Aumber) be the double of the
fourth ; fo will you find the fourth Term or Namber to
be 6. And as in the Rule of Three Direlf, you multiply
the fecond and third together, and dmdc cheir Prodnﬂ
for a fourth Proportional Number,
i 2, Inshe Rulsof 3 Inverfe, you muft multiply the
fecond Term by the firft (or firft Term by the femnd)
and divide the Produét chereof by the third Term,fo the

ocient will give you the fourth Term foughe in mﬂln,-

rected Praportion, The{ame Order bmngnbfcrved in this
Rule, as inthe Rule of 3 Diredt, for placing and difpo-
fing of the given Numbers, and after your Numbers ace
placed 1n m-df:r that you may lmow whether your
Rueftion beto be refoived by she Rule Diret or Jnver)e,
obferve the Geperal Rule following,

‘3. When your Queftion is ftated, and your Numbm '
orderly difpofed, Counfider in the firft piace- whether
the fnunh Term or Number foughe, onght to be more
or' lefs than the fecond Term ; which you may eafily
do : Aad if it is required to be more, or greatet than

1e fecond Term, then the lefler Exiream muft be your
i s ¥on ghe the biggeft Ex-
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g24 ¢ The Single Rule. Chap. 111
¢ream muft be your Divifor (in this Cafe, the firft am
third Numbers are .called Extreams in reipett of the fd
#  cond)and having found out your Divifor, you ma:
£ know whether your Queftion belong to the Rule Direc!
' cr Inverfz 3 for if the third Term be your Divifor, thee
§t is Irverfe, but if the firft Term be your Divifor, the
it isa Direéf Rule. As in the following Queftions.
Queft, 1. 1f 8 Labourers can do a cerrain piece
Work in‘ 12 Days,in how many Days will 16 Laboure:
o the fame? Anfwer,in 6 Days. ' _
Having placed the Numbers zccording to the fixu
Rule of the tench Chapter, I confi-
der that if 8 Men can finith the [lab. days labh
Work in 12 Days, 16 Men willdo 8 12—-T1{
ic in leffer (or fewer Days than 12.) 8
therefore the biggeft Extream mult ——
be' the Divifor, which is 16, and 16) 96 (6 day
therefore it is the Rule of 3 Inverfe, 96

: wherefore I muliiply the firft and  ~——

i fecond Numbers together , wiz. 8 (o)

i by 12, and their Predu& is ¢6, Facit 6 days.

.~ which divided by 16 , quotes 6 T
Days for the 4n/wer, and in fo many Days will 16 L
i bourers perform a piece of Work, when 8 can do i
“ in'y2 Days. ' ' |

' Rueft.2.1f when the Mcafure (viz. a peck)of Whea
r ccft 2 fhillings, the peny Loat weighed (iccording tu!
g the Standard, Statute, or Law of Ergland ) 8 Ounces, |
' demand how much it will weigh when the Peck '

] worth 1 5. 6 4. according to the fame Rate or proportsi
2 on? Anfwer, Y0 0z. 13 p.w. 8 gr. Ly’ ol
L Having placed and reduced the given Numbers accorr

ding to the 6 and ¢ Rules of the 1oth Chapter, I corn
Z fider that at 1s. 64, per Peck, the Penny Loaf wiil
: wei h miore than at 2 5. per Peck; for as the prico
decreafeth, the weighe increafeth, and as the price iro
creafes {o the weight diminifheth ; wherefore becaulfl
“the firft Term requireth more than the fecond,the leffes
~ Exteam- muft be the Divifor, 15 6 d.or 18 4. ana
~ having finithed the Work,I-find the dnfwer t0 be 10020
g E TR T AW UTRR A il : bl :—__ l]
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Quefl, 14, A Meflenger makes a Journey in 24 Dayws
when the Day is 12 Hours long, Idefire to know il
. bow many Days he will go the fame when the Day ii

- X6 Hours Jong ? A4nfwer, In 11 Days. :

Queft. 16. Borrowed of my Friend 64 1. for I€

Months, and he hath occafion anocther time to bomr

row of me for r2 Months, I defire to know how mucth
. 1 muft lend ro make good his former kindnefs to me:
" Anfwer, 420,13 5, 5 4, ' :

3. The general Effe& of the Rule of 3 Inverfe is com
& tained 1in the Definition of the fame, that is, to find :a
- Tourth Term in a2 Reciprocal Proportion inverted e

the Proportion given. ' .

. The fecond Effedt, is, by two Prices or Values ool
1 two feveral Pieces of Money or Merchandize knowm,
] to find howmany Pieces of the one Price isto be gin
: ven for {0 many of the other. And confequently teo
g reduce and exchange one fort of Money, or Merchandd:
| dize into another, Or contrariwife, to find the Pricce
: unknown of any Piece given to exchange in Reciprocail
: Proportion, -

: The third Effc@, is, by two differing Prices of 1
Meafure of Whear bought or fold, and the weight obl
the Loaf of Bread, made anfwerable rto one of thet
Prices of the Meafures given, to find out the Weighi
of the fame Loaf anfwerab'e to the other Price obf
the faid Meafure given. Or contrariwife by the tweo
feveral Weights of the fame prized Loaf, and the Prices
of the Meafure of Wheat anf{werable to one of thefee
Weights given, ro find out the other Price of thee
i’iﬂfl_’ure anfwerable to the other Weight of the famee

vaf,

The fourth Effe®, is, by two Lengths, and ones
Breadch of civo Reftanguiar Planes known, to find ourt
another Breadth unknown, Or by two Breadths andd
one Length™given, to find out another Lengrli un--
known in aninverted Proportion. i 34

- The fifch Effe®, is, by double Time and a capicall
. Sum of Money borrowed or lent, to find out anocherr
-+ capital Sum anfwerable to oneof the given Times,,
R ' or:

o _amniooin e o 3
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~or otherwife, by two Capital Sums, and a Time an{wer~
‘able to one of them given to find out a Time anfiver~
able to the other Capital Sum in Reciprocal Reafon..
- The figch Effe®, s, by two differing Weighes of
Carriage and the diftance of the Placesin Miles or in
Leagues given to find another diftance in Miles, an-
fwerable to the fame price of Payment; Or otherwife |
by two Diftancesin Miles, and the Weight anfwerable
toone of the Diftances (oeing carried for a cereain price)
o find ont the Weight anfwerable to the other Diftance
for the fame Price. -
. The feventh Effe®, isby double Workmen, and the |
Time anfwerable to one of the Numbers of Workmen'
given, to find out the Time an{werable to the other
-numoer.of Workmen,in the performance of anyWork or
dervice. Or contrariwife,by double Time,and the Work-
men an{werable to one of thofe Times given, to find
out the Number of Workmen anfwerable to the other
Time, inthe performance of any Work or Service.. -
v Alfo by a double Price of Provifion, and the num<
ber of Men, or other Creatures nourifhed for a cerrain
Time, an{werable to one of the Prices of Provifion _.
given, to find out another Number of Men or other |
Creatures anfwerable to the other Price of the Provi- - -
fion for the fzme time, Or contrariwife, by cwo num- ~ {
bers of Men or other Creatures nourifhed, and one
price of Provifion anf{werable to one of the numbersof =
Creatures given, to find ouc the other price of the |
fame Provifion anfwerable to the other Number of
Creatures, both being fuppofed to be nourifhed for the
fame, ¢oc. As in the fore-going Examples is fully de-
clared. -
% To prove the Operation of the Rule of 3 Inverfe,
ultiply the third and fourch Terms together, and note
their Produt; and multiply che firft and fecond toge=-
ther, and it their Produdt is equal to che Produdt of the
third and fourth, thenis the Work truly wronght, but
if it fallech out otherwife, then it is erromcous, A
“As in the firft Queftion of this Chapter, 16 (the 3
',.@rdﬁmnﬁer) being mg@;ipliecé by 6 (the fourth Number)
i i A e o
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" 130 .. The Double Rule =~ Chap. 12,
. the Produ@ is 96, and the Product of 8 (the firft Num-
. ber) multiplied byﬁz (the fecond Number) is g6, equal
. to the firft- Produtt, which proves the Work to be"
. right | ' _ :

, And Note, that if in Divifion any thing remain, fuch®
- Remainder muft be added to the Pradu® of the third
- and fourth Terms, and if the Sum be equal to the Pro-

. dudt of the firft and fecondithe Homogeneal Term: {oe-
ing of one Denominavion) the Work is righ.

T A P X, |
The Double Rule of Three Direlf.

E have already delivered the Rule of Shrgle:
WY Proportion, and we come now to lay down the:
Rules of Plural Proportion, T -

1. Plural Propertion, is when more Operations in the:
Rule of Three than one, are required before a Solutioms
can be given to the Queftion propounded. Therefores
in Queltions that require Plurality in Propartion, theret
are always more than three Numbers. . i

2, When there are given s Numbers, and a fixth iss
~ required in proportion thereunito, then this fixth pro--
porcion is faid o be found our by the Double Rule off
Three, as in the Queflion following, wiz. :
If 1co /. in12 Months gain 6 /. Intereft, how muchy
'will 75/, gain in .9 Months ? :
3. Queftions in the Double Rule of Three may be re--
folved cither by two Single Rules of Three, or by ones
Single Rule of Three, Compounded of the Five givem

Numberss i
. - .4.fThg_ Double Rule of Three is either Diresf, or elfes
- Inverfe. 3 )
- 5. The Double Rule of Three Direl}, it, when unto 43
! given Numbers, 2 fixth proportional may be found outt
L bytwo Single Rules of Three Direét.
| o 6 The Five given Numbers in the Donble Rule off
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| Butif Lhad for the firft Number put the other Nums-
{ ber in the Suppofidon, viz. 12, which fignificth 122

.-' »
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Months, then che third Number muft -

have been 9, which is that Number 12§ ——g9
1n the Demand which hath the fame =
Denomination with the firft,viz, ¢ Monrhs, and them
they will ftand as in the Margent.

- . There yet remain two Numbers to be difpofed of andd
~ thofe are, one in the Suppofition,

and another in the Demand ; that 100 6 755
which is of the Suppofition I place 12 9

under the firft of cthe three Num-

bers, and the other which is in the Or thus,
Demand I place under the third | :
Number,and then 2 of the Termsin -~ 12—-6—— gg
the Suppofition will ftand _(one 100 755

- wver the other) in the firft place,

and the 2 Terms in the Demand will ftand (one overr

 the other) in the third place, as in the Margenr. -

8. Having difpofed, or ordered the Numbers givem
atcording to the laft Rule, we may r .ceed to a Refolus-
vion,and firft I weik with the three uppermoft Numbersy,
which according to the firft difpofiion are 100, 6, andd
75, which is as much as to fay, If 100/ require 62

- (Intereft) how much will 75 1. require ? which by the:

.. ..
e = =

3d Rule of the 11#h Chapeer I find to be Diredf, and byy
the 7¢h and 8/h Rules of the 1oth Chapter, I find thee
fourth Proportional Number tobe 41, 10's. fo that by ches
foregoing fingle Queftion I have difcovered how muchn
¥ntereft 95 1 will gain in 12 Months, the Operatiom
whereof followeth on the Left-hand under the Letter 45
and having difcovered how much 75 /. will gain in 12
WMonths,we may by another Queftion eafily difcover hows
much it will gain in ¢ Months,for this 4th Number (chuss
found) I put in the middle between the two loweft nume
bers ot the five, after they are placed according to the:
7¢h Rule of this Chapter ; and then it will be a fecondi
Number, in another Queftion in che Rule of Three,,
e R R X | '

thie Numbers being 12—4—~10—p the firft and third!
o\ WRALA - Numbersy







234 . Tbe Double Rule = Chap. 12.,
- . So that by the foregoing 6.;}“1&93'1 conclude, thatt
 if 1ood. in 12 Months gain 6 L Interelt, 75 /. will gaim

l. 75. 6d. in o Months after the fame rate,
7 The Anfwer would have been the fame
§  if the g given Numbers had been ordered 12—6—%
~ according to the fecond merhod, viz. as 100 795
you fee in the Margent. |
t * Forfirft, I fay, if 12 Months gain 6 1. what will ¢
. Months gain? This Queftion I find to be Direlf by thee
: 3d Rule of the 1ith Chaprer, and by the 7th and 8k
Rules of the 1oth Chapter, I find the fourch proportios
nal Number to thefe three to be 4 L 1045,

Thus have I found out what is the Intereft of 1007/
for o Months, and Iam now to find the Intereft off
731, for o Months ; to effe® which, I -make this 4tbh
Number (found as before) to be my fecond Numberr
- inthe next Queftion, and fay, if 100/ require. 4 I/,

10 5. what will 7¢ & require? This Queftion I find (byy

the faid third Rule of the 11th Chapter) to be Diredf,

and by the faid 7th, 8th, aod gth Rules of the yothh
| Chifptf{r, I find the Anfwer to be as before, wiz. 3/,
5. 6 d. -

7_ This Rule hath been fufficiently explained by thet
foregoing Example, {o that the Learner may be ablde
to refolve the following (or any other) Queftions pert-
tinent to the Doxble Rule of 3 Direlt, whofe Anfwerr
are there given, bur the Operation purpofely omitceed
- to try the Learner's ability in the knowledge of whau
~  hath been before delivered. '
5 | I,Quqﬂ. 2. A fecond Example in this Rule may be am
©  followeth, viz. ACarrier receiving 42 Shillings for thee
. Carriage of 300 weight 140 Miles, I demand how mucth
he ought to receive for the Carriage of 7 G« 3qrs. 1411,

50 Miles ag that rate?  Anfwer, 365, 9d.

RQueft, 3. A Reigment of 936 Soldicrs eat up 3511
Quarters of Wheat in 168 Days, I demand how manyy
Quarters of Wheat 11232 Soldiers will eat in 36 Dayss

. ac thatrate ? Anfwer, 1404 2rse - \/ |

~ Queft. 4. ¥f 40 Acres of Grafs be mowed by 8 Mern
~ in 7 Days, how miny Acres fhall be mowedby 24 Mera
| in28Days? Anwer, 480 Acres, - Queffh

e
-.




ﬁp; 13. ' of threewoerfe. 357 ot
* Quest. 5. 1 48 Bufhels of Corn(or other Seed) yield
$76 Bufhels in 1 Year, how much will 240 Bufhels
pield in 6 Years ac thar rate? “That is to fay, if there =
vere Sowed 240 EBufhels every one ofthe 6 Years 2
Anfwer, 17280 Bufhels, | : -1 =
- Luedt, 6. 1f 40 Shiliings is the Wages of 8 Men for = |
3 Days, what fhall be the Wages of 32 Men for 24
Days? Anfwer, 768 Shiliings, or 38 /. 8 s; :

Quest. 7. If 14 Horfes ear 56 Bufhels of Provender
in 16 Days, how many Bufhels will 20 Horfes eat in
24 Days 2 Anfwer, 120 Bufhels. |

Rueft. 8. 1f 8, Caunons in ope Day, fpend 48 Bar-
rels of Powder, I demand how many Barrels 24 Can-
nons will fpend in 12 Days av thacrate? Anfwer, 1728
Barrels, - - - _

- Queft, 9. 1f in a Family confifting of 7 Perfons,there '
are drunk out 2 Kilderkins of Beer in 12 Days, how
many Kilderkins will there be drunk our in 8 Days by
another Family confifting of 14 Perfons ?  Anfwer, 48
Gallons, or 2 Kilderkins and 12 Gallons,

Lueft. 10, An Ufurerput 75 /. out to receive Inre- 4
reft for the famg, and when it had continued o Months, =
he received for Principal and Intereft'728/, 745, 6 4. 1

demand at whar rate per Cent. per Annum, he received “1
Interclt? Anfwer, at 6i. per Cent. per Anmum,
CHaP X

4

The Dﬂz;b/é Rule of Three Inverfe. :

¢ HE Double Rule of 3 Inverfejis, when a Quefti-

: on in the Double Rule of 3 is refolved by2 -+
Single Rules of 3,and one of thofe Single Rules falls out |
o be Inverfe, or requires a fourth Number in Proportion
Reciprocal (for both the Queftions are never Inverfe.)
2. Inall Queftions of the Double Rule of 3 (aswell
Tnverfe, as Dired?) you are in the difpofing of lh'i s i
B o il A given .
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136 ../ The Double Ryle.  Chuap. 133
| - given Numbers) to obferve the 7th Rule of the 12th
- Chapter,and in refolving of it by two fingle Rules, obs
~_ ferve 1o make choice of your Numbers for the firft anad
- fecond fingle Queftions according to the dircctions gii
§  veninthe eighch Rule of the fame Chapter, as in that
-~ EXample following, viz. - :
- Queft, 1. If gool. Principalin 12 Months gain-6i//
- Intereft, whar Principal will gain 3L 795 64, 1mgg
- Months? 0%
 This Quefiion isan Inverfionof the firft Queftion ool
| the 12th Chaprer, and may ferve for 2 Proot thereof..
In order to a Refolution, I difpofe of the g givers
- Numbers according to the 7th Rule of the Jaft Chapterr,
- and being [o difpofed, they will ftand as followeth,.

) 12 I [ Q0 s 9 X
6 L ey d.
a=—7=—0
o Or thus, -
L. s d.
6 e 1 00 3—7—56 _ :
i2 | 9 , 3 1

Here obferve, thar according to the eighth Rule obf
the twelfth Chaprer, the firft Queftion, if you rake i
from the § Numbers (as they are ordered or placecd
© firft) will be, if 12 Months require 100 /, principa’),
what will o Months require to make the fame Intee
reft? This (according ro the third Rule of the ratlh
Chapter) is Inverfe, and the Anfwer will be fourd (byy
the 2d Rule of the 11ch Chaprer) o be 9331, 65. 8 z‘
The fecond Queftion then will be, If 6 /. Interelt re«-
_quire 133/, 6 5. 84. Principal, how much Principail
- will 3 /. 75 64d. require 2 This is a dire®t Rule, angd
R %,c I?ufwcr in a dire&k Proportion 18 75/, Sce thee
01’ @ ; . -~
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. - _ The Rule is, |

- Multiply the Terms (or Numbers) that ftand one over

the other in the firft place, the one by the other, am
make their Produft the firft Term in the Rule of Thre:
Dire& ; then multiply the Terms chac fiand one ove
the other, in the third place; and place their Produu
for the third Term in the Rule of Three Dire&, ann
put the middle Term of three uppermoft for a fzeom
- Term ; then having found a fourch Proportional, direel
to thefe three; this fourth Proportional fo found, fhiil
| be the -Anfwer required.. - |
- So the firft Qucftion of the y2th Chapter being proo.
pofed, viz. If 100/, in 12 Months gain 6 L Interefit
what will 73 /. gain in p Monchs? the Numbers beinp;
ranked (or placed) as is there dire¢ted and done.

Then I multiply the two firft Terms, 100, and 122,
the one by the other, and their Produét is 1200 (foxr
the firft Term ;) then T multiply the two laft Terms 774
and o together, and their Produtt is 973 for the thircd
Term, Then I fay, as 1200 is t0 6, f0 675 to thae
Anfwer, which by the Rule of three Dire&, will bes
found to be 3. 7 5. 6 4. as was before found. 5

2. But'if the Queftion be to be anfwered by thes
Double Ru'e of Three Inverfe, then (having placect
the Five given Terms as before) multiply the lowers-
moft Term of the firft place, by the upp>rmoft Ternm
of the third place, and put the Produ®t for the firftt
Term; then muliiply the uppermoft Term of thes
. fufl place, by the lowermoft Term of the third place;,
¢ and pur the Produét for the third Term; and puc thee
§  fecond Term of the three higheft Numbers for thet

middle Term to thofe two, then if the inverfe Propor.-
 tion is found in the uppermoft three Number:, the 4th..
Proporiional Dire& to chefe three fhall be the Anfwer i
~ fo the firft Queftion of the 13th Chapter being ftated,,
\ ' 2iz. Ifa 100 . Principal in 12Months gain 6 /. Inte--
. Fefe, what Principal will gaing /. 7 5. 6 4. in 9 Months:?
.. State the Numbers as is there ‘dire@ed in the firft Ot
L der, uiz. s e
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- 142 < Single Fellowhip. Chap. 1/
pending between divers Perfons having put togethy
a General Stock, fothat they may every Man have hi
Proporcional part of Gain, or fuftaia his Proportiom

= parc of Lofs,
2, The Rule of Fellowfhip is either Single, or it
Double,
3. The Single Rule is when the Stocks propounde:
are Single Numbers without any refpe or relation 't
Time, each Partner conrinuing his Money in Stock fit
.the fame Time. ' '
4. In che Single Rule of Fellowfhip, the proportion
is, as the whole Srock of all che Parcners is in proporr
on to the Toral Lofs or Gain, fo is each Man’s partica
- Jar fhare in the Stock, to his particular fhare in th
Gain or Lofs. Therefore - take the Total of all tlf
" Stocks for the firft Term in the Rule of Three, arn
the whole Gain or Lofs for the fecond Term, and tl}
particuiar Stock of any one of the Partners for the thir
Term, then multply and divide according to the yn
Rule of the gth Chapter, and the 4th Proportions
- Number is the particular Lofs or Gain of him whool
Stock you made your fecond Number,wherefore repes
the Rule of Three as often asthere are particular Stockk
or Partners in the Queftion, and the g4ch Terms prodi
ced upon the feveral Operations are the refpeétive Gaill
or Lofs of thofe particular Stocks given ; as in the Ex
- amples following. ;
Que(l. 1, Two Perfons, viz. A and B, boughta Tuil
of Wine for 20/, of which 4 paid 12 /. and B paid 8 |
and they gained in the Sale thereof 5/, now I demann
cach Man’s fhare in the Gains according to his Stock #
- Firft, I find the Sum of their Stocks, by addim,
them together, wiz. 12 I and 8 L.

which are 20 4 then according to I2
this Rule, T fay ffirft, if 20 4 (the 8
Sum of cheir Stock:) require g A '

the Toral Gain, how much will 12 L 20l

(che Stock of 4) require 7 Muldi- -

.~ ply and Divide by the 7th Rule of the ninth c:hagf;
. ter, and the Anfwer is 5 ,7 M

=,

for the fhare of 4 int
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~firft Sum makes 404 L which continu-
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146 « Double Fellowfbip. ~ Chap. 11
gained 70 L now I demand each men’s fhare~io ol
Gains, proportionable to his Stock and Time? Anjwr

A toli B solis ¢ O i
To relolye this Quefiion, I firft mulciply the Stox

of A, (viz. sol.) by its rime

~ "-(g months) and che Produtt is SR i L
1203 chen I multiply the Scock JO, = T e
of B by its time, (viz.75 by 4) 3 4

and it produceth g3oo,which I~ ——
add to the Produétof Ahis A 120 B 300

Stcck and time, and the Sum - 120
is 420, Then by the Rule of | -
3 Diredt, I fay, As 420 (the Sum 420,

Sum of the Produdls) is to 70
(the Total Gain) fo is 120 (the Produd of A his Scox

and Time) to 20/, (the fhare of A in the Gains) aw
is 300 (the Produtt of B his Stock and Time) to 503
(:he Share of B in the Gains,) And fo much cught eau
to have for his fhare. : _

Queft. 2. A, B;and C make a Sctock for 12 monthh
A puc in ac firft 364 L. and 4 months after that he pp
in 40 L. B put in ac firft 408 /. and av the end of!
montchs he took out 86 /. C put inat firft 148 L am

months after he put in 86 L. more,and s monchs afty
that he put in 100l more,and at the end of 12 mont/
their Gain is found to be 1436 L. 1 defire to know eact
man’s Share in the Gains according to his Scock an
Time ? ' | : :

' Firft, I confider that the whole Time of their Paw
ner(hip is 12 months. ThenI proceed to find out ck!
feveral Produéts, or Stock and Time as followeth. .

A had ac firft 364 /. for 4 months,
wherefore cheir Product is g' 1456
Then he put in 40l. which with the~ '

ed che remainder of the time, viz. 8 3232

months, and their Produttis £¥ R J
The Sum of the Prodults of the :

Stock and Time of A 15 } 4688

- ) =

.
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148 7 Double Fellowfhip. Chap. 17x

Queft. 3. Three Graficrs, A, Band C, rake a pieces
of Ground for 46 /. 10 5. in which A put 12 Oxets
for 8 Months, B putin 10 Oxcn ter § Months, and €C
put 18 Oxen for 4 Months, now the Queftion is, whaut
fhall each Man pay -of the 46 I, 10 s, for his {hare 1
that charge ? - 7%

g

L dnfwer,

i : : !I. ';
A) - 18—00
By ;15-——@0 |
C +  {13==D0

|

3. The Proof of this Rule is the fame with that ol
Single Feliow/bip, laid down in the sih Rule of the st
Chapter ; and note that, Saeps '

. If a Lofs be fuftained inftead of Gain amongft Partt
. mers, every Man's fhire to be-born in the Lofs is to b
jound afeer the fame Mcthod as cheir Gaio, whethed

- heir Stocks be for cqual or unequal time, 4

AL ,
oy {

- .CHAP XVIL
Rastin Alligation Medzal.

e HE Rule of Alligation is that Rule in Plura

1 Proportion, by which we refoive Qu-ftionu

~wherein is 2 compofition or mxcure of divers Simples

g5 alfo it i ufeful in the compafition of Mcdicines bogil

' for Quantity, Quality and Price. And its Species au
gwo, vizg. Medial and Aliernare, _ =

2. Aliigation Medial is, when having the fevern

wantitics and prices of feveral Simples propounded,w:

_difcover the mean price or rate of any quanity ot thh

 svarure compounded of thofe Simples, aud the Propoc

S .ﬁ is L TPy £ TR S w43

)







"~ 180 . Aligation Alrernate. .3p;f13:3
~ Quefl. 3. A Grocer hath mingled 3 C. of Sugar at:
36 5. per C.with 3 C. of Sugarat 3 L, 14 5. 84d. per Cs.
and with 6 C.at 1L 175 4 d. per €. 1 defire-to:
know the price of 2 hundred wei ht of that Mixture 7'
Anfwery 21, 115 4do |
3.. The Proofot this Operatinn is by the Price of *
. any quantiry of the mixture to find out:
L The Proof of the toral value of the whole Compofia--
|  Allig. Medial. on,and if it is equal to the total Value
3 of the fcveral Simples;the Workis right,
otherwife nor. * As in the firft Example, the Anfwer to!
the Queftion was, that 3 s. is the price of one Bufhel;,
wherefore 1 fay by the Rule of Proportion, It 1 Bufhel
be 3 Shillings; what is 96 Bufhel: ? dnfwer, 14/. 8 5.
which is the toral Value of the feveral Simples, where-
fore the Work is right. | '

B

e ———— :

}  Aligation Alternate.
1. Lligation ﬁl:&na:e is, when there are given the;

{ particular prices of {everal Simples,and chere--
by we difcover fuch quantities of thofe Simples, as be--
ing mingled together f(hall bear a cerrain Rate pro--
ounded. - - ) :
2. When fuch a Queftion is ftated, place the givenr
-prices of the Simples one over the cther, and the pro--
. pounded price 6f the Compofition-again{t chem in fuchi
' forc that it may reprefenc a Root, and they (o many;
| branches {pring from it,as in the following Example.
| Queft. 1. A certain Farmer is defirous to mix 20 Bu--
fhels of Wheat at § 5. 60 d. per Bufhel,with Rye at 3 &..
~or 36 d. per Bufhel, and with Barley at 2. or 24 d. per:
{  Bufhel, and Oats at 1 5. 6 d. per Bulhel, and defireth ro)
~ mix fucha quantity of Rye, Barley and Oats with the:
20 Bufhels of Whear, as that the whole Compofition:
| may be worth 2 5, 8 d. or 32 d. per Bufhel, = - 2y |
I e ' T : : €

—a R _
b - o

il e el
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" 152 . Alligation Alternate. Chap. 183,
. pur agdinft 24,becaufe 36 is linked or coupled with 244,

. then I fay, the difference between 32 and 24 is 8,
_which I place againft 36 (for the reafon aforefaid))

then 1 fay, the difference between 32 and 18 i5 141,
which I place againft 6o and then the Work will ftangd

as gvou fee 1n the Mar_ent, . K%
o 1 conclude that a Compofition made of 14 Bufhelis

" of Wheat at 60 d. per Buthel, and 8 Bufhels of Rye au
36 d. per Fufhel, and 4 Bufhels of Barley at-24 4. peir

Bulhel, and 28 Bufhels of Oats ar 18 4.per Bulhell
will bedt the mean price of 32d.or 2 5. 84, pews

‘Bufhel. And here oblerve that in this. Compofitiofn

¢here isbut 14 Bufhels of Wheat 5 bue T would minglés
20 Bufhels, and this kind, (or rather caf:) of Alligas

tion Adternace,(viz.) when there is given a certain guani-
tity of one of tie Singples, and the quantities of the refti

fought 1o mingle with this given quantiry, (that thee
whole may bedra price progoundec) is called Alternase
tion parcal,

And the proportion to find out the feveral quanti-.
ties ro be mingled wich the given quanticy is as follows

eth, viz. _
A

s the diffcrence annexed to the Branch that is thes
value of an Inreger of che given quantity,isto the otherr

'~ particular Differences, fo 1s the quantity given to thek

feveral quantities required.
So here, how to find out fo much Rye, Barley andd
Oas 2s muft be mingled with the 20 Bufhiels of Wheary,

" 1 fay by the fingle Bule of 3 Diredt, it 14 Bufhelso

_1"'-!"

LY

{  yicld 324, per Bufhcl.

Wheat require 8 Bufhels of Rye, what will 20 Bufhels off
Wheae uqfuirc? Anfwer, 11, % Bulhels of Rye. .
Again, if 14 Bufhels of Wheat require 4 Bulhels off
Rarley, what will 20 Bufhels of Wheat require ? Anfwey;,
5:2 Bufhels of Barley. Again, I fay, it 14 Bufhels off
Whear require 28 Bufhels of Quts,what will 20 Bufhelgs
of Wheat require ? Anfwer, 40 Bufhels of Oats. '
. And now [ fuy, that 20 Bufhels of Wheat mingledi

‘with 11 Bufhels of Rye, and s&3 Bufhels of Barley..

and 4o Buthels of Oats, cach bearing the Rares as afore--
faid,will make a Compofition or heap of Corn that mayy
e . Butr













U 156 [ Alligation-Alrernate. Chap. 18],
% Whereby I find that 48 /. at 124, per 1, and 24 /.
& atxod perl. and 24 1. at 64. perl, and 48. at 4d!
~ per L will make a compofition of Sugar containingg
144 L. worth 8 d. per L S ey’
‘Bur as the Braoches are linked in the fecond orderr,
- the anfwer willbe 24 I. ac 12 4, per [, and 48 /. at 1044,
perd.and 48 . at 6 4. per l. and 24 [, at 4 d. per L. tco
. make the faid quanticy, and to bear the faid piice.
And if you had worked as the Branche. are linked?
after che third order, chen you would have found thes
La-nmﬂ';;{ of 36 /. cof each, ¥ astant,
S Queft. 3. £ Yimmer hath 4 forts of Wine, viz. Cas-
nary at 10 .s. per Gallo, Malaga at 85 per Gallon, Rhe:
- niffi-wine at 6 5. per Gallon, and White-wine at 4s. perr
Gallon, apd he is minded to make a Compofition odf
, them all'of 6o Gallons that may be worth s Shillinggs
per-Gallon. I defire to know how much of cach he
muft have ? |
! The pumbers or terms being ranked according to thee
! fecondRule of ¢his Chaper, the Branches will be links
ed as followeth, and will admic of no other manner
of coupling, becaufe there is buc one Branch that e

leffer than the Root, thercfore all the reft muft bes

~ linked unto ir; and the io | x  { ’I
‘differenccs between the 8 i g
~ Rootand the three firft 5 6 [ X t
B branches, wig. 10, 8. 4 1 53,1, I'at}
I  and 6, which are s, 3, ; it

and 1, muit be fer a- ey
~ gainft 4, becaufe they are coupled with it, and thee
©  difference berween the Roor (viz. 4.)and 4, whichis 11
i« muft be fer againft the 3 other, becaufe it is linked tco
. themall; fo 1 find 1 Gallon of Canary, 1 Gallon of Mau
|  laga, 1 Gallon of Rhenifh-wine,and ¢ Gallons of Whiree
~ wine, Prized as above, being mingled rtogether, willl
be worth § 5. per Gallon,the Sum being 12 Gallons, buut
there muft be 50 Gallons ; wherefore I fay, :
_ As 12is to 1, %0 is 6o to § Gallons of Canary..
~ As 12 is to 1, fg is 60 to s Gallons of Makaga. .
As 12 15 t0 1, o to 5 Gallons of Rhenifhy,

A5 13 s 109,015 60T Gallons of Whire-winer

g
L







158 Algation Alternate.
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Chap. 18

AR | 24ousg, 12, I7f¥9 =
. _ .q":'.,' : A 3 _
k ;g..{'::‘#‘ﬁ | 2, 17 | 19 _

2 K 5 | ; '

173200558 ‘2, 17]19

G £ 8 l
{1557 |753lss
i -
: I...C' 5 '_J7!S’glls
ey | Sum 87

More ways may be given for the Alligating, or links
. ing of the Terms in chis Queftion, but thefe are fuffis
| cicnt for the Induftrious, and it fhall alfo fuffice teo
i give an Anfwer to'the Queftion as the Terms are link’dd
the fitft way, not doubring but the ingenious Pradi
. tioner will be able ac his leifure ro find Antwgrs to thee
i other 3 ways, viz. S PWe T CAFe
| As 56 is to 17, fo is 28 t0 §——10 of 24
As s6is to 2, {o'is 28 to 10——o00 of 22
As 36 is to 19, fo is 28 to ¢ —10 of 20
As 36 is t0 18, fo.is 28 t0 4 — oo of 1%
As $6 is to 10, [0 is 28 to  ¢——o0 of alloy.
Thus much well prattifed and underftood, is fufficid-
ent for underftanding of Aliigation, |
In Queftions of Alternation Total),
. The proof of Al- the Anfwer given is true, when thee
~ ternation Total.  Sum of each of the quantity of Sims-
- | ples found, agrees with the Sum o
" Quantity propounded, as in che-Jaft Queftion, the Ana-
§  fwer was80z. 10 piw. of 24 Care@ls fine, 10 oz off
| 22 Care(ls fine, ¢ 0z. 10 p.w. of 20 Caredls fine, 4 0z7. 03f
15 Carelts fine, und 3.0z of Alloy which added 10>
gether make 28 oz, the quantity propounded. |

: C A PO RIK,
Redution of Vulgar Fradions.

.Y 7 Hat-a Vulgar Fradtion is, and ics parts and fe-

- Y vl kids, hath been already fhewed it

FRllS s,













162 174 Redultionof . Chap.rg;,
- SolIconclude  thus found ro be equal in value tco
. the given Fraffion 222,
* 2. What is 1239 in its loweft terms? Anfwer . -
5[. What is 2343 in its lowelt rerms ? Anfwer L1,
There is yet anocher way more excellent than thee
| : former to reduce a Fraffisn 1nto itny
. Vide Ought. Cla. loweft terms, and that is by findingg
. Math, Cap. 7. a common Meafurer, viz. the greact
ey eft number thar will divide the Nas-
-merator and Denominator wicthout any remainder, “andd
by thar means reduce a fradfion co its loweft terms at thee
firft work ; and to find our this common meafurer dis-
.~ vide the Deaominaror by the Numerator, and if anyy
-~ thing remains, divide your Divifor thereby ; aad if anyy
- thing yer remains, then divide your laft Divifor by it :;
do fo until you find nothing remains; then this laft Di4-
vi{or fhall be the greateft common meafurer; and reduces
them into their Joweft Terms at one Work.
' Example. AR .
4. Reduce (%3 into its loweft Terms by a commom
- mcafurer; to effe@ which, 1 divide the Denominatow
. 304 by the Numerator 228 and there remains 76, thern
. Tdivide 228 (che firft Divifor) by 76 (che remainder’)
- 2nd it quotes 3, and nothing remains; wherefore thee
laft Divifor 76 is the common meafurer ; by which 1i
divide the Numerator of the given Fraftion, wiz. 2283,
it quores 3 fora new Numerator, then I divide the Dengs
" minator 304 by 76, and it quotes 4 for a new Denomi--
- nator, that now I have feund % equal to <28, B

5. Reduce-£$-42 into its lowelt Tcrmsiby;i_l_ commom

. meafurer, facit ?,. | £
b 6. Reduce o358 into irs loweft Terms by a coms
. common meafurer ; facit 1. - -

. ' A Compendium, . — v

. Note that if the Numerator and Denominator of a Fra-
~ &ion, and each with a Cypherf or Cyphers, then cut
off as many Cyphers from the one as” from the othery,
. and the remaining Figures will be a Fraétion of the fame:
- Value, viz, 3422 will be found to be reduced 1o 34,
e % v g f - . b 5 - N b”-
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. . CHAFP.XXI
. Multiplication of Vilgar Fradlions.

3. Y the Mulriplcand and Mulcipiier are fimple (otr
-~ R fingle) Frattion, then multply the Numerators:
togecher for a new Numerator, and the Denomitatorss
©  for.a new Denominator, which new Fraftion is thee
+  Produét rcquired. ; e A
. Dueft. 1. What is the Produft uf £ by XL ? facit! 35
- For the Nemerators 5 and-9 being muitpled makee
{{5. and che Denominators 7 and &1 being multiplied!
0 make ¥ i | : '
" .Queft. 2. Wha is the Produtt of 13 by 1.3 ?fac. 18
E 2. If the Fra®ions to be multiplied are mixe Numu-
. bers, reduce them to improper Fractions by the 1fit
i Rule of the ninth Chaprer, then proceed as before,
; Queft, 3. ‘What is the Produtt of 483 by 1352
E ‘Thegiven mixt Numbers being reduced ro impropert
. Fradticns are 483 cqual to **4, and 135 equal o 23
E ~ ~ now *+& muldiplied by ¥ according to the firft Rulde
i of this Chapter, produceth *®'§2 or 672 ;2. |

Buefl. ¢. What is the Preduct of 430, by 183 !
Ficip, 53 f—*%;-ur 7935-%}. AT :

2. If a Compcund Frattion is to be multiplied by i1
‘Simple Fracticn, firft reduce tte Compound Fratiors
jato a Simple Frattion, then multiply the one by the o3
ther, as !staught above. -

Queft, 5. What is the Produtt of &by % of S of ¢ !
The Compound Fraction 3 of £ of ¥ ieduc-d is 52 0x
- =% which muliplied by-5$ produceth 2=, which i
'~ inirs lowcft Terms is & for the Anfwer, J
- And if the Muldiplicand and Multiplicr are both Comn

pound Frations,reduce them both to Simplc ones, thers
mulriply thefene v Frations as before, fo have you thad
Produét, ' ‘ i
- Quefl. 6, Whatis the Produ& of 3 of } by } of X!
Anfrer, 12 inits loweft Terms 53, ;
-~ .Quefl.7. Whatis the Produtt of 2 of } by 4 of § 1
REE i LY el
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184 7L Rules of Praffice.
R ken accordingly, and added together, asif it were 3 4..

" Chap. 26,

which is 34.and 2 d. viz: 3 and £ of a thilling, firft!
teke 5 of the given number, and then % therco’, and|

~ add them together, and their Sum is the Anfwer im

fhillings, -(hill obferviog Rule 7 of Chap. o. for the re--

mainders (if any be)chen bring che fhillings inco poundss

- o

by the 3d Rule foregoing.Likewife 74, is § and <, fo»
o-d. is * and 3.and 104, is Land J, and 11 d. is L and|
2 and. £ of a fhilling,or elf< many timesyour work mays
be fhortned thus, wiz: whenthe faid given price is to>
be divid:d into even pares of a fhilling or of 2 pound,
afier you have taken the firft even parr; the other mayy
be an even part of thac pare, as in the next Example,,
where is given 439/, at § 4. per L. now 1 may divide ices
thus, viz. into 4 4. and 1 4. and 44d. being £ of a fhil--
I'nz, and 1 d. being £ of 4 4. I firft take X of 499 L.
and it gives 146 5. 4d. and for the 1 4. I take | off
146 5. 4 1. which is 36 s« 7 .- Which in.all conics to)

o/l 25. 11 4. Examples follow.

I d. |yds,  d
|439 at. § per . + 417 at 9 ped yd.
| 3 145._;4 t L |208—6 —_‘:
| :L st £ togr—sy !
S e A B LI ik |
:F' 9,25, 11 d. facit 15l 1259 d. fait
3 faellsy 3 o, S ells hdé‘
A | 887 at 7 perell, 286 at 10
'F;-'lws--—ﬂ' ¥ e R
L 13 146—0 2 S W
-3451——-—:5 ] 23)18——y
Errezi e

836






























- Skoq U n  Rules of Prallice. ©  Chap. 26,
- 22. When there is given the Value of an Integer,
~.and 1t is required ro know the Value of many fuch In-
- tegers together, with Lor L or & of an Integer, then
B ﬁr%l‘ (by 1he former Rules) find out ¢he Value of che
. given number of Integers, and then for § of an Tateger
. take £ of the given Value of an Integer, or for 1 rake
. ‘2 of the given Value of the Integer, and for 2 firft
. takethe L of the given Value, and then L of thac 2,
©  fecting each part under the precedenr, then adding
' ' _them rogether, their Sum will be the rcquired Value
of the Integers and their parrs, Example, Whar is the
Value of 1161 yds, at 4 5. 6 d. per yard 2 To give an
Anfwer, firft I Work for the ’
Value of 116 yds, by the 15th yds. s d.
Rule foregoing, and then for 1161 ¢ 4—6
the Ll yd, [rake L of 45. 6d. =—vr .
which is 25. gd. and add to 11l 125 ] 235,
ghe relt found as before, then 14—10d. | 25, 64,
is that Sum the toral Value of 2—3 | L yd.
1ié; ydse at 45, 6 d.per yd. e—— e e
awhich I find to amount to 26/, 26—4—3 Facit.
4.5 3 d. as by the Work in
tne Margenr,

-

| Other Examples fullow.
224  yds.at 4 s. vod. ) 7205 yds. at 65. 8 d.

240/, 3 5. 4 4. Facs.

- A

1296~ e
162 6 d.
108 4 d.

1—25 d. 4.

156(7 5. 2+ d.

BB (ke 25 A Jactk,
228 el at 12 5. 11 4. C. e L Al 0l gl

2?3ﬁ - 1274, 23_3_14 AL ] w— O
76 vl 4 L P p— Y RN
ekt 1 Kol iied XA 10 5.
i 57 ST S d. oo—15 4. I,
ki 5—-—5?&. ; ‘:;,Efz'. 26 6 d' r 'l!f C.
TN et Lk M R A - 141,
B .1_3'9 ..d|.'."_"'3i' d. : 43 L6, 3 d, f:fgif. :

Many
























































































