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IV. A general Method for exhibiting the Va-
lue of an Algebraic Expreﬁion involving
Jeveral Radical Quantities iz an Infinite
Series: Wherein Sir 1faac Newton’s The-
orem for involving a Binomial, with an-
other of the fame Author, relating to the
Roots of Equations, are demonfirated. By
T Simpfon F. R. §.

Read Jan. 10. MONG all the great improvements,

17501 A which the art of computation hath
in thefe laft ages received, the method of feries may
be juftly one of the moft confiderable ; fince not only
the do&rine of chances and annuites, with fome
other branches of the mathematics, depend almoft
intirely thereon, but even the bufinefs of fluents, of
fuch extenfive ufe, would, without its aid and con-
currence, be quite at a ftand in a multitude of cafes,
as is well known to mathematicians.

It is for this reafon, that the celebrated binomial
theorem, for converting radical quantities into feries’s,
is ranked, by many, among the principal difcoveries
of its illuftrious author ; feeing, by means thereef, a
vaft number of fluents are found, that would other-
wife be impracticable : nor is there any cafe, however
complex, to which it may not be extended.

It is true, when two or more compound radical
quantities are involved together, the operatlon, by
having two or more feries’s to multiply into one

another,
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another, becomes very troublefome and laborious ;
and, what is worfe, the Law of continuation, where-
by a part of the labour might be avoided, is exceed-
ingly hard, if not impofiibe, this way to be difcovered.
In the following paper fomething is attempted to-
wards obviating the faid inconveniencies ; but whe-
ther the fuccefs has been anfwerable, I fhall not take
upon me to determine.

ProBLEM I,

cm———" PR

To find a feries exhibiting the value of 142
a
7 4 7
X1 :j % 1+§l x I+ fl' &c. in fimple terms; #

being indeterminate, and a, 4, ¢, d, m, n, p, &c.
any given numbers, whole or broken, pofitive or
negative.

”m ”» ) P
- x) =148 =14 | ==
Put 14.—1--}—:z , W=1 +z ’]—-I+c y T=

1+ f; e,

Alfo let A =z wy =, dre. (= the quantity pro-
pofed) '

Then, in fluxions A=4d4wyz, &c. + uwyz,
e +uwyz, dre. + wwy % e dre. Which
equation, divided by the preceding one, gives

JAY % w y z

—

D %
But,
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But, finceg=1 -1 ;j y We have g=m %x 1 + ’f’
a

T

] X mx
and therefore ¥ = Z% , ; +fc\ =— X
u a @

s

1-—--+..__...—_+ é': by Divifion,

~And in the fame manner it appears, that
w __ nA
'S SR
w” b + o évc
Hence, our equauon, by fubflituting thefe values,
becomes

3
A BT
TANY n  nx mc’ 3
A——xx‘[_’___b_z._i_ nx 2'7‘5' \f
? c‘+?~c4 o

c
&rec. e e Qe

PutT:f’z-+7-z+£+Zé¢.
a 6 ¢ d

2;@+%+%+%éa

R=Z 4+ 24+ L 1 Lo

ore. érc.
_'Then it will be
2- =X X P = Qx4 Rx* — 8x° 4 To* = Pxs &eu
Afflume
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Affume A = A~ Bx 4-Cx*4 Dus+ Ex4, dre.
let this value, with that of A, be fubflifated in the
laft equation : from whence, by comparing the ho-
gologzs terms, there will come out

Ce PB—:Q;!

3
£ _ PD—QC+RB~S4

4
5 _ PE—QD+RC—SB+T4

5
¢  PF—QE+RD—SC+TB~—V A
= L _

.

Where the law of continuation is manifeft, and
where it is alfo evident, that the value of (4) the
firft term of the required feries, muft be an unit;
becaufe, when x=o. then the given exprefion be-

m n P
comes 1 X xf =1. Q.5 L

CoroL. 1.

If 2 be taken =1, and #, p, ¢, ¢r¢. each =o;
then will P=m, Q=m, R=m, &r. And there-
fore
A=1
B=m
20 =mB =—md

3D
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3D=ml ~mB4+mA =ml~—2C
4 E=tD =mC+mB—md=mD —3D

are.

Confequently C = mm—t p Crxm—2_

2 3 3
mm—1.m—2 p  EXm—3_ mm—1.m—2m—3
. 2.3 ? 4 2.3.4

[0

Hence, in this cafe, 1+4mx -+ 7 m— I x*

ML 6 e (= At Brt G &) =

T+« : which feries is the fame with that given
by Sir Ifaac Newton.

CoroL. 2.

I t [
If 2 be taken = = B=-r, p== o are. andz:-!
x

then wﬂl the propofed expreﬁion bc transformed to

1+ ] X ;+_,I X 1+7" x1+"\l &re.
Alfo T—-mz-{-nﬁ—}-py{— é'c
=ma’+np*+py? + &re.
R=ma*+n@+ py*+ &re.
&e.
And confequently 14 2} x1+3 X 14 % x1+£“
&re.
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B, C D, . p
&re. ..../1+-g + 5+ &e. where A=1, B=

=P, C= 2;&4 &rc. asbefore. 'Which equa-
tion or theorem anf{wers in cafe of a defcending
feries.

Coror. 3.
Hence, if each of the quantities m, %, p, dre. be
taken equal to unity, and their number be denoted

by v; then will x+%x1+%x1+%x1+§ are.

== A +§ + “zc';: 4 z"Dg &c. Which equation, multi-

plied by 27, gives 2+a X 248 x 249 x 2+d &
=Az*+ Bz 4 Cz"~* 4 D23 e,

Whence it appears, that Z——q X z—g x 2= X Z=4
& is = Azt~ Bz* ' Cz7 2= D 2% dyc.

Where A=1, B=P , c=?i§;;gé, D=

TC—,%B—!—RA " e,
cafe={fum of all the quantities «, B, 9, & &c.
Q=the fum of all their {quares; R=the fum of
their cubes, &c. &,

(as before); P being in this

CoroL. 4
Since «, B, 9, & . are the roots of the equa-
tion, ¥ == Bz*! 4 Cx™* == Dz¥=3, e, =0; it
follows,
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follows, that, if B, C, D, E, &c. be given; the fum
of thofe roots (P); the fum of their fquares (),
and the fum of their cubes (R) &¢. will alfo be
given from the foregoing equations : whence will be
had

P=B

Q=+PB—2C

R=—PC+QB+3D

S——}-T@——‘QC—I—RB—;{.E

I=—PE+QD—RC+8B+5F

&re. arc.
where the law of continuation is obvious.

Thefe values are the fame with thofe given (with-
out demontftration) by Sir Ifaac Newton, in his Uni-
verfal Arithmetic, for finding when fome of the roots
of an equation are impofiible.

ProsrLEM Il
”

To find a feries exprefling the value of 14 ‘z’

x4|

x1+ l X 14— ] X I4-

m

By putting u=1+’f‘ , -w=1+'x_'il » &c.; and

proceedmg as in the laft problem; there will be had

uw mx x x* x3

I — 1—— ——3 »C.

% a a?

w XX x* X0
S X L= é’
w6 b TETE

¢, &re. Whenee,
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Whence, making P=", Q%;..Eéf-, Rr% +3cp, s
LRI . N SRy ,
 at +bz d’ T—as + X &re. and aﬁ'ummg

A+ Bx-Cx?4+Dx3+Ex+, dre. to exprefs the fe-
ries fought, the feveral values of A, B, C, D, &e.
will be exhibited by the very equations brought out
in the refolution of the preceding problem.

V. A Letter from George Bayly M. D. of
Chichefter, 7 Henry Pemberton M. D.
F. R 8. &%c. of the Ufe of the Bark in
¢be Small-Pox.

Dear Sir,
Read Jan. 10. HE cafe I lately mention’d to you
1750 in converfation, of which you de-

fired 2 more particular account, is, as far as I have
been able to recolle®t at this diftance of time, as
follows.

The patient, a gentlewoman of a fat corpulent
habit, and healthy eonftitution, but 73 years of age,
was, on the 6 Aday of December 1742, feiz’d with
the common fymptoms of a fever, attended with
a fudden great lofs of ftrength ; fo that, being car-
ried to bed, the was not able to fit upright in it
for the leaft fpace of time, without being held up by
her affiftant.

‘ D2 She



