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IN THE PREFACE.
In page xv, line 14 from the bottom, inftead of place, read place.

IN THE BOOK.

In page 5, line 20, inftead of indicunt, read inducunt,

In page 7, line 13 from the bottom, inftead of Au&orum, read Adorum.
In page 21, line 6, inftead of 3)2(2 : 2, read 3)3(2: 2.

And in the fame page 21, line 11, inftead of 3)2(4 : 3, read 3)4(4 : 3.
In page 23, line 6 from the bottom, inftead of tabuli, read tabuld.

ﬂ_3-= N=—23. 7
, TER e
r

In page 25, line 16, inftead of
7 r

In page 27, line g, after the word ¢ primam’’ dele the figure of 1.

And in the fame page 24, line the 3d from the bottom, inftead of
ﬂ-ﬂ—t, read nn—1

1.2 1.2

In page 28, line 10, after the word ¢ fubquintuplum,

» infert a comma.

flal=1 e li=—1I
, read
1.2 |i2-

In page 30, the bottom line, inftead of — Znn, read + Inn.
In page 32, in'the laft line but one of the lines that are parallel to the

And in the fame page 28, line 15, inftead of

? I 3
fide of the page, inftead of — S St

In page 50, line 2 from the bottom, infert the mark ? after the word
¢ Mathematicks, »?

In page by, line 21, inftead of of rows, read or roavs.

In page 72, in the note at bottom, inftead of Alterations, read Alter
nations. :

In page 73, line 6, inflead of 252, 462, read 210, 330.

In page 87, dele the figure of 1 at the end of the firft line.

In page 101, I!nc 3, inftead of 71, read 74.

In page 102, line 12, inftead of 71, read 74.

n }{f-;i‘ae-1-IJE+c+E')+ﬂf

r

In page 103, line 12, inftead of

nxXft+e+ddtc+b+a

" r

, read

In
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e — e,
- L N =—=2. ."'_q

=, read
Z2 X 3N 4

In page 112, line 16, inflead of o

e
—— e

M. =], N=—"2 H"'""'S
ot i e
~And in the fame page 112, line 1%, inllead of
Ho—l, H=2. =3, N—4

. H—1,.n—2, n—13, ?I--q.’ s aa
Z X 33X 4X5 2.’:(3!‘-\{1].}{5

In page 117, line 11 from the bottom, inftead of B a AT b, .rr:ai:l

I — 2

Ba &,
“In page 144, line 7 from the bottom, inflead of — 56x, read — 5615,

In page 151, in the bottom line, inftead of — o Az, read — -:—A.-r

In page 158, line 3, inftead of 215 4 3649, read 4 2155 4 2828 + 3647,
In page 183; lines 6, 7, and' 8, the figure of 2 is not clear in the powers
o | : 3

of 12 in the numerators of the fra&ions I:{?, L }; 2 , and Lx7s

In page 184, line 5 from the bottom, inflead of 116,12, read 116,122,

In page 195, line § from the bottom, inftead of -i-;, read ’;‘_::_

In page 197, the top line, inftead of %, read %E.
In page 218, line 3, inftead of

e ] —

L oa— L > )
—+aBx dz_i_ﬂx#__;__erﬂ zd“-l-a}tﬂ HKSIB;L‘ 3u:;l’“",.&:l:'

b

i H—12 : n—1 H—2
Bﬂl' d? + ¥ W —
Z 2 3

véad + #Bx"  d + 2%

H—

Ba Sd-‘, &ec.
And in the fame page 218, line 4, inftead of

H—=2 -z —_
4+ n—1 x Cx d¥ 4 n—1 % f—-z—' & 3:!4, &c, read

H—7

+ =1 x Cxﬁ_z:f+ He—1 X X C.!.'ﬂﬁsa"', &e.

And again in the fame page 218, line 5, inftead of 4+ n—2 D..rﬂﬂatd"!,&c,
read + n—3z x Dxﬂ:-_Bd, e 3

N M o . . n —— ! —
In page 221, line 5 from the bottom; inftead of 22X 27T X #—2 , read
#X n—1 X on—z2 EIJJ4.}.6

2:3.4:5:6

-

And
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And in the fame page 221, line 2 from the bottom, inftead of

W =1 #—3:1‘”_?', I't:adﬂx fi—1 % ez ¥ & 3
2.344:5.0 2.3.4.5.6
And again in the fame page 2271, the bottom line, inftead of
2 X ad X A L X #—1 X -2
2.344:5.6 2.3.4:5.0

In page 239, line 11, inftead of «_, read &

In page 264, line 6 from the bottom, inftead of 141 ), read 1 +1)".
In page 298, line 6, inftead of e, read léc.

In page 302, line 10 from the bottom, the firft figure after 1o, which
{hnuld be a 3, 1s not clear.

In page 340, line 16 from the bottom, inftead of 391, read 1gr.

In page 341, line 1 from-the bottom, inftead of 3, 67, read 31, 67.
In page 350, line 11, inftead of g2 X 76, read 29 x 67.

In page 369, line g from the bottom, column 17, inftead of p, read 7.
In page 371, line 6 from the bottom, column 14, inftead of 19, read 37.
In page 374, line 11 from the bottom, column 10, inftead of 73, read 107.
In page 435, line g from the bottom, inftead of 3, read 2.

3
In page 446, line 13 from the bottom, inltead of ....i?L, read

mmm + nn|*
amcn®
mm + )

In pages 470, 4715 472, and 473, the title at the top of the pages is
wrong. It fhould be, Of the Extradion of the Cube-root .ﬁy Mr. de
Lagny’s Method of Approximation.

In page 472, lines 8 and 9 from the bottom, inftead of 3.264, read
0.3204.

In page 488, line 4, after the letter 4, infert the firft mark of a parenthefis,
to wit (.

. . a ¢ X a @—cXa
In page 495'_ line Ts inftead of m—, regd E—H:'ﬂ—z-‘r

In page 511, line 4 from the bottom, inftead of — Ca” 2 22, 'read

TRC T Lgs.
And in the fame page 511, line 2 from the bottom, inftead of 4 Ca™ ~2,
read + Ca”~ *a2.

In page 540, lines 10 and 15, inftead of 4/, read /™.
In
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T is well known to perfons acquainted with the hiftory

of the Mathemaricks, that Sir Ifaac Newton’s celebrared
Theorem concerning the powers of a binomial quantity,
fuch as @ 4+ 4, was communicated by him to the world, in
the latter part of the laft century, without’a demonfiration.
. And many other writers on Algebra fince SirIfaac’s death,
and, amongft the reft, the famous Profeffor Saunderfon, of
the Univerfity of Cambridge, have followed his example in
taking this important Theorem for granted, and delivering
it to their readers without attemptmg to demonftrate it. For
the -;haprer on this [ubject in the fecond volume of the Pro-
feflfor’s Elements of Algebra, in two volumes, quarto, contains
nothing more than a full and clear defcription of the Theo-
rem, with an application of it to a good number of well-
chofen examples, by way of illuftration. This negle&t of
demontftrating {o important a propofition has always appeared
to me very ftrange ; as the great merit and glory of the ma-
thematical Sciences confifts in the certainty of the principles
on which they are founded, and the clearnefs and regularity
with which all the ﬁ]bl"equtnr conclufions obtained in them
are deduced from thofe fundamental principles. There have
been, however, other eminent Mathemarticians who have
fupplied this great omiflion, and given us juft and accurate
demonftrations of this Theorem in fome of the more obvi-
a ous
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ous and important cafes of 1, though not, PﬂrhﬂP5:_1“ all
its 'cafes. And of thefe I confider Mr. Fames Bfr{u-m'k i(“'h':*
was Profeflor of Mathematicks at Bafil, or Bafle, in Switzer-
land, in the latter part of the lalt century,) as one of the
moft fuccefsfull. For, in the zd chapter of the fecond pare
of his excellent Treatife on the Doétrine of Chances, intitled,
Ars Conjeclandi, (which was publithed at Bafil in the year
1713, in a {mall quarto volume, fome years aflfr his df:ath,)
there is a demonitration of this celebrated 1 ht;prcm in the
firft, or fimpleft, calc of it, (or when s, m'_the index of Fhe
power of the binomial quantity @ + 4, is an affirmauve
whole number,) that is deduced from the very nature of
Multiplication and the properties of the Figurate numbers, .
in the cleareft and moft accurate manner poilible. = So that
no demonftration of it ought to be expecled, or need be
defired, that fhall exceed, or even equal, this in point of
accuracy and perf{picuity, though fome others may, perhaps,
be fomewhat fhorter. This demonfiration I was therefore
defirous of making more generally known to the Students
of the Mathematicks ; and with thar view I refolved to re-
publifh it, together with fo much of the concomitant text of
Mr. Bernoullt’s faid valuable Treatife, as was neceflary to
the thorough underltanding of 1t, in a volume of 4 mode-
rate fize and price. This was the inducement that gave rife
to the prefent publication.

To anfwer this purpofe in the moft effeGtual manner, I
thought it would be belt to re-publifh the whole of the three
firft chapters ofi the fecond Part of the faid Treatife of Mr.
James Bernoulli, together with the Preface to the faid fe-
cond Part; but without the firft Part of the fame work,
becaufe the faid firft part, (though in-itfelf important and
curious, and -eflential, I doubt not, to the full underftanding
ot zhe Dofirine of Chauces,) is not at all neceffary to the un-
derflanding of the fecond Part, which trears of the Doétrine
of Permutations and Combinations, and begins, in the moflt
diftint and elementary ‘manner, with the firk foundations

fxf that doctrine. And further, as there are many perfons

in Eogland that are fond of the Mathematical Sciences
_ without
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without having much acquaintance with the Latih language,
I have, in order to render the contents of thefe three valu-
able chaprers acceflible to fuch perfons, tranilg.ted thele
chapters into Englith, and fubjoined the tranflation to the
ariginal text in Latin; fo that the reader may chufe in
which of the two languages he will perufe them. And in
this tranflation T have exprefled myfelf in a fuller manner
than Mr. Bernoulli had adopted in the original, becaufe I
had oblerved that the great degree of brevity with which
Mr. Bernoulli had exprefled himfelf had rendered fome
parts of the original rather obfcure. And 1 have likewile
added a few notes both to the original and the tranflation,
where the text feemed to me to require them,

And further, in the latter part of the tranflation of thefe
chapters, I have alfo done fomething more than merely
tranflate themi. '« For, as I obferved that Mr. Bernoull’s
eonclulions concerning the properties of the Figurate num-
bers, (which he had applied to the demonftration of the
binomial theorem in the firt, or fimplelt, cafe of it, or
when m, or the index of the power of the binomial quan-
Uty @ 4 b6, was an affirmative whole number,) might eafily be
applied to the demonftration of the binomial theorem in
another cale of it, to wit, in that cafe of it in which m, or
the index of the binomial quantity @ + &, is a wegative
whole number, 1 drew up fonmie additional articles, that are
not contained in Mr. Bernoulli’s text, for this purpofe.
- Thele additional articles, (which contain a demonftration of
the binomial theorem in rbe ¢afe of integral and negative

powers, or in the cale of the quantity ¢ 4- d-'[_m,}extﬁ'nd from
page 123 to page 166 ; after which the tranflation of Mr.
Bernoullt’s text is refumed, and centinues to page 213.

Thefe three chapters contain a moflt accurate and diftin&
explanation of the fundamental parts of the Doétrine of
Permutations and Combinations, and of the moft remark-
able properties of the Figurate numbers, which, it is well
known, are of the moft extenfive ufe in various branches

a2 of
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of the Mathematicks. And they likewife contain an appli-
cation of the properties of thefe important numbers to the
fummation of the {quares of the natural numbers 1, 2, 3, 4,
8, 6, 7, 8, 9, 10, 11, 12, &c, continued to any propofed
number #, and to the fummation of the cubes, and of the
fourth powers, and of the fifth powers, and of all the fol-
lowing powers, of the fame numbers, (which is a matter of
much nicety and difficulty, and was formerly a great object
of inquiry to Mathematicians,) as well as to the demon-
ftration of the binomial theorem in the cafe of integral and
affirmative powers, and (with the articles T have added to
it in pages 123, &c, to 166,) in the cafe of integral and
negative powers. All which, together, makes a confiderable
body of very ufeful mathematical learning,.

Immediately after thefe three chapters of Mr. James Ber-
noullt’s Ars Conjeffandi, T bave re-publifhed the tenth Ma-
thematical Effay of the late very learned and ingenious
Mathematician, Mr. Thomas Simpfon, of Woolwich Aca-
demy, which is a folution of the following Problem, to wit,
““ To find the fum of any feries of powers whofe roots are in

“ arithinetical progreffion, as m 4 d 1"y m~24\", m + 3Ei -
“ m -+ 4d\", m + 5d, oot G A = x”, the letters m, d, and
¢ n, denoting any mumbers whatfoever.” This Effay of Mr.
Simpfon had been alluded to in a note to the tranflation of
the foregoing extra& from Mr. Bernoulli’s book, at the bot-
tom of page 213; and it is {0 nearly connected with the
fubjet of the latter part of that extrad relating to the fums
of the powers of the natural numbers 1, B Bt o il o
8, 9, 10, 11, 12, &c, that I thought it would be agree-
able to the reader to have it laid before him immediately
afterithe faid extra@; and therefore 1 caufed it to be re.

S
_E:: ed 1n that place. It extends from page 214 to page

.The next Tra& is one of my own compofition, and con-
vains An Trveftigation and Demonfiration of Sir lfaae Newton’s
. Binomial
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" Binomial Theorem in the cafe of integral and affirmative powers ;
 in which the law of the gemeration of the mumeral co-efficients

of the terms of the feries which is equal to the quantity a + am,
is difcovered by a conjeilure grounded on the obfervation of the
law of the Jfaid co-efficients in fome particular examples; but,
when [o difcovered, is [bewn to be true univerfally in all other
integral and affirmative powers whatfoever of the [aid binomial
quantity, by a firicf and accurate demonfiration. This Trat
begins in page 227, and ends in page 268, and contains, as
1 believe, the beft and moft fatisfattory demonftration of
the Binomial Theorem in the cafe of integral and affirma-
tive powers that has yet been given of it, next to that con-
tained 1n the foregoing Extract from Mr. James Bernoulli’s
Treatife, intitled 4rs Comjefiandi. The conjeétural invefti-
gation of the law of the numeral co-efficients of the terms

of the feries that is equal to a + 4] ", given in this Tra&,
1s fuggefted by Profeflor Saunderfon, in the fecond volume
of his Algebra, in the chapter on the Binomial Theorem ;
where (as I before obferved,) the reader will find a good
explanation and illuftration of the faid celebrated Theorem
by a variety of examples, both in the cafe of integral powers
and in the cafe of roots and other fractional powers, and
even 'in the cafe of negative powers and of powers that are
both fractional and negative; but no demonltiration of it in
any cafe, not even in that of integral and affirmative powers.
And the following ftrict demonftration of this Theorem in
the cafe of integral and affirmative powers, (which begins
in page 252, and ends with page 264;) is nearly the fame
with that which is given by Mr. John Stewart, of Aberdeen,
in the 6th fe€tion of his Commentary on Sir Ifaac Newton’s
curious little Tract, inttled, Analyfis per Aquationes numero
terminorum infinitas, or Awnalifs by Equations of an infinite
aumber of Terms. See his edition of Newton’s Treatife on
the Quadrature of Curves, and of the faid Traé, intitled,
Analyfis, &, with his learned comments on both, in one
volume, quarto, publithed at Lendon in the year 1745,
page 471, art, 1535, .

: This
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This Tra, concerning the faid conjectural inveltigatior
and fubfequent general demonftration of the Binomial Theo-
rem in the cafe of integral and affirmative powers, contains
the fubftance of two Trafts publiflied in the year 1792, in
the fecond volume of the Colléction of Mathematical Tracts,
in quarto, called, Scriprores Logarithmici; to wit, the 15th
Tract, which exrends from page 153 to page 169, of the
faid fecond volume, and the 23d, or laft, Traét in the faid
volume, which extends from page 587 to page 59I1.

Next to this Tra& on the Inveftigation and Demonftra-
tion of Sir Ifaac Newton’s Binomial Theorém, I have re-
publifhed a Tract of the learned Dr. John Wallis, of Ox-
ford, on the fame Doétrine of Permutations and Combina-
tions, which 1s the fubjett of the foregoing Extra&t from
Mr. James Bernoulli’s work above-mentioned. This Traét
was publithed with Dr. Wallis’s Algebra in the year 1683,
under the tde of A4 Difcourfe of Combinations, Alternations,
and Aliguot Parts, and 1s mentioned by Mr. James Bernoulli
in the foregoing Extract of his Ars Conjeftandi, in the Scho-
lium 1n pages 29 and 166, as a well-known and valuable
Treatife on the properties of the Figurate numbers. And it
does indeed contain a great deal of excellent and curious
matter concerning thofe numbers, and the other fubje&s of
which it treats, but without that accuracy and regularity in
the manner of deducing the conclufions of it one from an-
other, which diftinguifh the foregoing chapters of Mr. Ber-
noulli’s work. However, on account of its intrinfick merit,
and its relating to the {fame [ubjeéts, in a great meafure, as
the faid Extract from Mr. Bernoulli’s book, I thought 1t
would be agrecable to my readers to fee a re-publication of .
it in the [:Ell‘.ﬂf: volume with the faid Extra®, and therefore I
have given it a place in this Colle®ion. It begins in page
271, and extends to page 3s1.

Much of this Difcourfe of Dr. Wallis relates to Prime, or
Incompofit, numbers, and to curious arithmetical queftions
depending on them. And in one part of it, to wit, in page

he Door {] toafer of Bas
338, the Doltor ipeaks of the great convenience of having
' at
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at hand a Table of Prime Numbers fet down in regular
order, to be referred to when we want to know into what
prime numbers a given odd number may be refolved. And
he mentions a very ufeful Table of this kind that had been
drawn up by a Mr. Thomas Brancker, M. A. and publifhed
by him in the year 1668, in an Appendix to an Englifh
tranflation, made by him, of Rbonius’s Algebra, which had
been publithed in the German language at Zurich in Swit-
zerland, in the year 1659, under the ttle of Algebra Rhonii,
Germanicé. This Englith tranflation of Rhonius’s Algebra
was publithed by Mr. Brancker under the infpettion, and
with the affifance, of Dr. John Pell, an eminent Mathema-
tician in the reign of King Charles the Second, and fome
confiderable additions were made to the tranflation by Dr.
Pell himfelf; which bas given occafion to the book’s being
fometimes {poken of by {ubfequent writers of Mathematicks,
and amongft others by Dr. Wallis himfelf in this Difcourfe,
page 319, by the name of Dr, Pell’s Algebra.

This Table of Prime Numbers Dr. Wallis fet a high
value on, infomuch that he took the pains to examine it
carefully throughout, and to corre& the few errors that he
found in it; fo that now, with his corretions, it may be
confidered as very accurate. This Table therefore, together
with the Appendix in which it is contained, I bave here
caufed to be re-printed immediately after the foregoing
Difcourfe of Dr, Wallis, It contains not only all the Prime
numbers that are lels than 100,000, but all the odd num-
bers whatfoever that are lefs than that number, (except fuch
odd numbers as end with the figure of 5, and are therefore
evidently divifible by the number 5,) and it diftinguifhes
the Prime numbers from the other oad numbers, by annex-
ing to them the letter p; and it annexes likewile to every
other odd number {that is not a Prime, or Incompofit, num-
ber, but is the produét of the multiplication of two, or
more, lefler numbers,) the leaft of the prime numbers into
which it may be refolved. This Appendix, with the faid
Lable of odd numbers contained in it, extends from page
353 to page 416.

' ' The
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The next Tra& in this Colleftion relates to the Rational
Numbers that will exprefs the Sides of Right-angled Tri-
angles, and contains two methods of finding as many fets of
numbers as we pleafe that fhall have this property. The
firft of thefe methods begins in page 417, and ends 1n page
411, and the fecond reaches from page 431 to page 448 ;
after which I have inferted a Table of the Squares of the
feveral natural.numbers 1, 2, 3, 4, 5, 6, 7, 8, o, 10, 11,
12, 13, &c, as far as 100, together with two additional
columns adjoining to the column of the faid {quares, in the
former of which I have {ec down the differences of the faid
{quares, and in the latter the differences of thofe differences,
or the fecond differences of the {quares themfelves ;- which
{fecond differences are all equal to each other, and to the
number 2. This Table begins in page 449, and is accom-
panied with {fome remarks which extend to page 457. This
Tra&t has a confiderable refemblance to fome parts of the
foregoing Difcourfe of Dr. Wallis, and may afford fome
amufement to fuch readers as are fond of contemplating the
properties of numbers.

The next Tract relates to the Cubes of the natural num-
berss 1, 25 45 45 5.36,'y; 8, 9, dib} 21, T25513s oo dnd
to the differences of the faid cubes, and the differences of
the faid differences, or the fecond differences of the faid
cubes themf{elves, and to the differences of the {aid fecond
differences, or the third differences of the cubes; which
third differences are all equal to each other, and to the
number 6. And in pages 460, 461, and 462, [ have ex-
hibited a Table of the Cubes -of all the faid natural num-
bers as far as 100, together with the 1ft, 2d, and 3d differ-
ences of the faid cubes in adjoining columns; after which
follows an extratt from a learned letter of the celebrated
Mr. Leibnitz to Mr. Oldenburgh, the Secretary of the
Royal Society of London, dated from London on the 3d
day of February, 1672-3, relating to the fubje&t of the dif-
ferences of the powers of ‘the natural numbers 1, 2, 9474y
55 6,7, 8, 9, 10, 11, 12,13, &c, and to the feveral f{uc-
ceflive orders of fuch differences, and to the ultimate equa-

lity
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lity of the feveral fucceflive differences in the fecond, or
third, or fourth, or fifth, or other {ubfequent, order of the
faid dlﬂ'erences according to the height of the power to
which the faid numbers are railed, and relanng to other
curious properties of numbers. This letter 15 1n Latin, and
extends from page 463 to page 469, and is re-printed from
the celebrated Commercium Epiftolicun ot Mr. John Collins,
and other eminent Mathematicians of the latter part of the
laft century, that wgas firft printed by the order of the Royal
Society in the year 1712, and was afterwards re- prmtcd in
the year 1722. The remaining part of this Tra&, from
page 469 to page 504, relates to Monficur de Lagny’s Me-
thod of Extracting the Cube-roots of Numbers by Approxi-
mation, and begins with fhewing the ufefulnels of the fore-
going Table of Cubes, in finding the firlt near value of the
cube-root {ought, to one, or two, places of figures, which is
to be the bafis of a further approximation to it by Mr. de
Lagny’s method. The four expreflions given by Mr. de
Lagny for the fecond near value of the cube-mot that 1s
fought, are ftated in pages 470 and 471 ; and in the f'c:iiuwmg
pages to page 483, examples are given of the extraction of the
cube-roots of the three numbers 2z, 231, and 37,945, and of
the long number 696,536,483,318,640,035,073,641,037, to
a great degree of exactnefs, by means of fome of the faid ex-
preflions, after the firlt near values of the faid cube-roots
to one or two places of figutes, have been obtained by the
help of the foregoing table of the cubes of the firft hundred
numbers. Theie four examples (in which the feveral pro-
. ceffes are ftated very much at length,) will, 1 apprehend,
be {ufficient to make the reader fllﬂlllarljl' acquamrt:d with
the method of ufing the faid expreflions of Mr. de Lagny
in the extraltion of the cube-roots of numbers, and art the
fame time to convince him of the great ufefulnefs of thele
expreflions for effecting that purpofe ; and they will hkewife
{hew the ufefulnefs of the foregoing Table of Cubes, 1n ob-
taining the firft near values of the cube-roots fought, to one,
or two, places of figures, from which the more accurate
values of them are afterwards derived by means of Mr. de
Lagny’s expreflions. After thefe four examples ot Mr. de
b Lagny’s



Lagny’s method of Approximation, follows a Scholium (in
pages 484, 485, and 486,) concerning the invention of
thefe expreflions, and of Mr. Raphfon’s and Sir Ifaac New-
ton’s methods of extracting the Cube-roots, and other higher
roots, of given numbers, and even the r_uors_ﬂf affected
equations of any order, by fimilar approximations ; which
methods were invented by thofe eminent Mathematicians be-
fore the publication of thefe expreffions of Mr. de Lagny.
And, then, (in pages 486, 487, 468, &c, t@ page 500,) 1 have
given very full and accurate inveftigations of the foregoing
expreffions of Mr. de Lagny, which had been only {tated
in pages 470 and 471, and illuftrated by examples in the
following pages, from page 471 to page 483. And, laltly,
‘in pages 501, 502, 503, 504, 1 have given a further illui-
tration of the faid expreflions of Mr. de Lagny, by apply-
ing fome of them to the extradtion of fome of the cube-
roots which had been obtained in the foregoing examples
by means of others of them ; with a view to make a com-
parifon between the different expreffions given for the {ame
purpofe by Mr. de Lagny, and to difcover which of them
are the moft exa&, or the moft ealy to praftice, and In
which cafes it will be moft advifeable to refort to fome of
them in preference to the others, This Traét (which begins
in page 459, and ends in page 504,) I confider as a very
ufeful one to young ftudents of Arithmetick and Algebra.

Having in the foregoing Tract very fully explained, and
illuftrated by examples, Mr. de Lagny’s method of Extract-
ing the Cube-roots of given numbers by Approximation, I
proceed in the next Tract to ftate his general method of
Extralting any higher Roots whatfoever of given numbers
by fimilar Approximations, All thefe approximations are
grounded on the fame principle, and confilt in putting fome
letter of the.alphabet, as 4, for the known part of the root
fought, (which known part 1s found by conje€ture, or other-
wife, as the cafe may admit,) and putting fome other let-
ter, as 2, for the unknown difference by which x, or the
true root of the givem number (which may be called N,)
excecds, or falls fhort of, the firft value @, (which is fup-"
pofed to be known,) and then fubfticuting ¢ 4 2z, or 2 — 2,

inftead



pe B B A Bh xi

L

inftead of &, in the original equation #* = N, or »7 = N,

or, in general, + “ = N, (whereby the faid _equation will
be transformed into another equation in which 2 will be
the only unknown quantity,) and, laltly, in refolving this
transformed equation (of which z is the root,) as if it was
only a quadratick equation, or omitting, or expunging from
it, all the terms that involve any higher power of z than
the fquare. By fuch a refolution of this transformed equa-
tion Mr. de Lagny obtains a value of z that approaches
nearly to its true value: and confequently, by fubftituting
this near value of z, inftead of 2z, in the binomial quantity
a + 2, or a — 2z, (which is equal to x, or the root fought,
or the mth root of the given number N,) he obtains a near
value of ¢ 4+ z, or @ — 2, or a fecond near value of x, or

v ™ N, which is much nearer to its true value than &, or
its firlt near value, was. To explain in a full and diftiné
manner this method of extraéting the mth root of any given
number N, and to illuftrate it by a few examples of the
extraction of fome high roots of given numbers, by means
of the general expreffions of the values of 2 4+ z and 2 — =z
derived from it, is the object of the prefent Tra&. And,
as the inveftigations neceffary for this purpofe are very gene-
ral, and, from that circumfitance, are rather more {ubtle and
difficulc than the inveftigations in the preceeding Tradt,
(which ' related only to the extra&ion of the cube-roots of
given numbers,) I have taken great pains to fet down all
the fteps in them in regular order, as clearly and plainly as
I could ; which may make them appear longer than might,
perhaps, have been expected, but will, in fa&, enable the
reader to make himfelf perfe&t mafter of them in lefs time
than if they had been comprefled within a narrower com-
* pals. The general expreffions that are thus inveftigated, are
no lefs than four; to wit, two near values of 4 4+ z, ob-
tained by confidering the aforefaid transformed ‘equation
(arifing from the fubftitution of @ -+ =, inftead of %, in the

original equation » == N,) as a quadratick equation, and
refolving it, as fuch, in two different manners, to wit, firft,
b 2 imperfettly,
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imperfectly, and fecondly, in an accurate manner; and two
near values of ¢ — z obrained in like manner, by confider-
ing the other transformed equation, (arifing from the fub-
flitution of @ — z, inftead of ¥, in the original equation

«” = N,) as a quadratick equation, and refolving 1t, as
fuch, in two different manners, to wit, firlt, imperfeitly,
and fecondly, in an accurate manner. In f:m:.ler to perform
thefe inveftigations the more eafily and diffinctly, I have
divided the fubjeft into two cafes, with Problems corre-

: : e TSN,
{ponding to them, according as #, or v/~ N, 1s greater, or
lefs, than its firlt value a, or 1s equal to ¢ + 2z, or to a — 2.

The firlt cafe, or that in which &, or /" N, is equal to
a + z, is confidered in the firk Problem ; and the fecond

cafe, or that in which x, or v/ N, is equal to 2 — 2z, Is
confidered in the fecond Problem : and from the So‘lu-
tion of the firk Problem we obtain the two following

Ni
28 X N — a

expreffions, to wit, a -+ — and
n:—I]HN+n:+IKn
(= R s
= —— ' for
- + V,m%”;'l" o Wl w2 M o=—1

m ¥ m—1 X a

near values of the binomial quantity @ 4+ z, or for fecond

near values of x, or V™ N; and from the Solution of
the fecond Problem we obtain the two following expref-

i

o . 2ada X a -_ N
fions, to wit, a4 - maer and
moe— 1| A N + m 410 x r-'m
: a ( aaq : P gy
S +- el — for
mo— 1 T = me—z

m oY m—1 ¥ a
near values of the refidual quantity @ — 2, or for fecond

near values of x, or /"~ N. And the Solutions of both
thefe Problems are 1ilultrated by a few fuitable examples,
placed at the end of each {ulution refpectively, of the ex-
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