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As to the: quanﬁty of water taken offy I find it to
amount, upon the eareft calculation, to twenty-four:
pints at each operaron; for though the firft time pro~
Juced only twelve pints, and in feveral of the latter ope=
rations the quantity fell fhort of twenty-four pints, yet I
may venture to ftate it at leaft at twenty=four- pints or
(hree gallons on an average, as in many of the operations
{ took off from twenty-eight to thirty pints. The number
of times I tapped her was in all 1355, which brings out
1 the whole 3720 pints, being 46§ gallons, not far
fhort of feven hogfheads and an half. As to the authen-
ticity of the whole, your connections with the family,
and frequent opportunitics of feeing this young lady
during her illnefs, will put it peyond a doubt, Ihave
therefore no more to add, than my with that the cafe
may prove acceptable to the Society.

I am, &,
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VIL. Prodlems concerning Interpolations, By Edward
Waring, M. D. F. R. 8. and of the Infiitute of Bononia,
Lucafian Profefor of Mathematics in the Univerfity of
Cambridge.

Read Jan. g, R. Br1GGs was the firft perfon, I believe,

1779 that invented a method of differences
for interpolating logarithms at finall intervals from each
other: his principles were followed by RecinaLp and
MovTON in France. Sir 1sAAc NEWTON, from the fame
principles, difcovered a general and elegant folution of
the abovementioned problem: perhaps a ftill more ele-
gant one on fome accounts has been fince difcovered by
Mefl. NicHOLE and sTIRLING. In the following theorems
the fame problem is refolved and rendered fomewhat
more general, without having any recourfe to finding the
fucceffive differences.

THEOREM I.

Affume an equation g@+bx+cx*+dx’ . ... X"=t=y,
in which the co-efficients a, 4, ¢, d, ¢, &c. are invariable;
I 2 let
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let @, B, v, & & &c. denote # values of the unknown
quantity #, whofe correfpondent values of y let be re-
prefented by 5% s 5%, 8% &', 8¢, Then will the cquas
tionahdx+ex’ +dd ket KT FA=
ATy XA hr X e Prr Ty L Ay . ot

Kn—y X h=2Xa— X &C fean P=yX BedX Bt X &e
Toa XN —AXN—IXN—1X &, aoaxiohxkoyxx—ix ke )

7
e R xS "'r—ﬁ'—r_r—
y—-xr—fxv-?xy—.x&c. —axtefxd—yxdaax &,

Nt X K B X x—yxx-f % k.

P w K= A X e =2 S

% 8'+ &cC.

DEMONSTRATIQ N,

Write ¢ for x in the equation y=
gy 373 sz E:Ex &e. .y e I-_r;xmqu:iﬁ_&_c. e
X ey X a—dxa—1X &e, mx,&c.
&¢c.; and all the terms but the firft in the refulting equa-
tion will vanifh, for each of them contains in its nume-
rator a fadtor ¥—4=x-g=0; and the equation will be-

a—PBxamy Xa—ha—i % &
come y=">:

PRy Xamd K a—t X &G,
manner, by writing 8, , 3 ¢ &c. fucceflively for x1n
the given equation it may be proved, that when » is
equal to 8, y, 4 ¢, 8¢, then will y become refpectively
s% s7, 5%, s', which was to be demonftrated.

2, Affume y=ax"+5x"+ s+ ex 3 qde+3 . . . wrHn— ity
and when ¥ becomes #, f, 7, & 6, &c. let y become re-
fpedtively

x s*=s%, In the fame

Dy WARINO on Inderpolations. 61
fpedtively 5%, sf, &, 8%, &) &c.; then will y =

P T T € o Ly vl N
»~. r 82l ¥
AR A xa— xe =V ae N x &

x §°

% x st gy e M e 0 X ke,
i

— x ®
B ! it ey B = 3 i % Ke,

+ Mxx mnta g Y - x A, % 67+ 8o,
y oy e gy ¥y - X Ko
This may be demonftrated in the fame manner as-
the preceding theorem, by writing &, 8, v, & ¢, &c. fuc=

ceffively for .

PROBLEM.

Let there be # values«, £, 7,d,¢, &c. of the quantity ,,
to which the # values se, s#, s, 8%, 8', &c. of the quan-
tity y correfpond; fuppofe thele quantities to be found
by any function X of the quantity x; let x, ¢, o, 7, &c.
be values of the quantities », to which s7, s¢, s7, 5", &c.
values of the quantity y correfpond: for x fubftitute its
abovementioned values m, ¢, 7, 7; &c. in the funétion X,
and let the quantities refulting be s%, s¢, s, 7, &c. not
equal to the preceding- 5%, s¢; 8%, 8’, &c. refpectively; to
find a quantity which added to the function X fhall not
culy give the true values of the quantity y correfponding
to the values «, 5, ¥, 8, ¢, &c. of the quantity x, but alfo

cor-
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correfponding to the values, ¢, o, 7y &c. of the above-

mentioned quantity x.

Affume s¥~s*=1% Sf=gi=T¢, 7=§"=T" ;'=8"=17",
8c.; then the errors of the funétion X will be refpec-
tively v, 1¢, 17, T, &c.; and the correfting quantity
fought may be

———— — . Cee——
x--xx—ﬁx.v-vxx CIXr= 1% O X xymoX X=X &G % ¥

——— e —r— 3
¥ g x-—nx Fey R Wm Tt X KO FempeXe—oXw—yX &&,

r—a XN —Pka—yXa—dxx—1X ke, = Ko w K u—o X N1 & Tt
SRR

maX =B R gy X g—dXg—1 X ¢ &, e X g=aX =X e,

AN T BN Ny XN —IX Ky RbC, ¥mwXx=ex¥—TX &e, s

—— - R e
+o—lX'—‘Xc-7X'—jX'—O K&C  omwXr—gX o=y n&c

— — S— — ——

- .xx—i'x.v--yxx-htn-- ® ke x—'x.t-¢xx--¢x &e, g7

- —w—r—-—1—==-—— » T i, - Sy —
o T BRIy X T =X vt XUE  Tm®X = XrmeX &

+ &
Aliter,

Lety~axx—Bxx-yxx—dxx—gx C. x&~x

xx—exx-axx rx&C. N3 ﬂ'-axn’-ﬁxt—yna’-—a‘xﬂ'-c

x&c.xrr-exu—oxx—rx &c.=11; f"“"f"ﬁ"f'W‘f:E"

r—-sx &c. KE=TXRE=TXP—=TX &c.=P; o-ax v—ﬁxo'-yx

— — S— —— t—

o9 xg—tx &KCu X g—FX gmpxo—Tx e =%3 r-axt—Ex

— —

Ty T Jx'r—tx&c.x'r-Tx'r—exr—cx&c.—T,&c then
T
——-

Nxx -t PRx -y

may the correfting quantity fought be N (
e < &ec.).

Exx—v¢ TxXx=7

This
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This problem may be.demonftrated in the fame man-

ner as the preceding theorems, by writing for x in the:
corredting quantity fucceffively its values x, g, o, 7, &c.

2, For the correcting quantity fought may be affumed

Kl e Bk U Y Ko xS

the quantity 225

e R e Tt R - L F PR

Mx T + e ] £ T R T x#'_..

Xw =t x&e,
* Yo x g % &e.
:"— gt - ' % &,
3. In general, let z be any quantity which is=g,
when x becomes either «, §, 9, d, ¢, 8&c.: let z become:
fucceffively a, 3, ¢, p, &c. when & becomes , 6037y,
&c. refpetively, When « either = ¢ 0y 7y &e let IT= 0
but if x=m, let [T=p: in the fame manner when » either
=% 0y 7y &colet P=oj but when x=p let P=r: and fimi-
larly, let =0 when x is either r, ¢ 7 &c.; but when.
#=glet % =s: and likewife, when # is either , ¢ oy &c.,
let T=0; but when x¥=r let T=¢: &c. then for the cor-

‘l-.lx“_‘lx'l-.’lx'"-)lx &c.x"x ‘3_ "

x T'"‘ &C-

recting quantity fought may be affumed = - ;x’r'

- - - X - ’— -
.X,X‘l‘f+cx‘x'r+°x‘x1"+&.c.

T I E=
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be deduced the equation free from radicals which was

to be found..
EL TS
3. 1L Let x3av/p+6v/p, then will the oomlpondent

equation free from radicals be #*+'— 221+ 1 $"apx*- kAt

1.3.3

— —_— — el e
X2+ LOTIalpxt - RS UERS  an o+ 18 0t -

xx,v'-nx.v'-qxn-b-) i ) 354 uu—:n-4c -914-4
x 204 1 6@l pat X
12340500, %1 P |.|.;.4.;.6.7.l.9
2”-0-16"_*“9])?”—". _xa' =1t —‘8 ¥ e 16,k 2 xn-xx
1.3.3.4.5.6.7.3.9....11« -t

20+ 168" 'pr=a"+'p+ 4"+ pt,

This may be derived from the fame principles as the
preceding.

3. 1L In general let the equation be x=aV/p+dy/p",
then will the equation free from radicals become 2™ —
AT bpx — 1, "2 AP — o ,3:;‘ z "‘ PRy -

ot T 28, R et g 22 "'""““%""%px‘

2 3 e, |
= &e. =a"p =47 if m denotes an even number, it

will be - 4", but if an odd number, it will be +&5p°,

4. I. Let n denote an odd number, and x¥=a.yp +

8/p' then will ¥'—p (46" 0" + m. =3 L F IR Nt
s

-sll '-?blxu-n""""‘,““':“a""'é“x +”a—u n—13 a1y
3 +

Ne14 &= hixte .:_23~|4.~—15_u—r6 W—1y 128 12
e x+n;"séa"‘b-x+m

Refolution-of Algebrajeal Equations. ot
224 ~-,~'.°-'~"-'--'*u-..3.'z~.:as @I g 8e) % P (T

b‘t'x-wn ”.‘:..5.1‘:.14 T + 5 x pomlizoRTiiAc 1y
VAR TR

Asig ads =P AT, = £ ! o Aty xdiy:
b-x’-;n' qn 11 n l;u 1§ ¥=17 0 19 T

3 4 3 6 7

I Nl ety K 0§ M 1] W iQ Me ] A3 a-l; = ""
e e [FRGRT 38 T e |

&c.) =ap+p,

The quantity = p* denotes +p* if -'-}2 is'a whole num-
ber, otherwife - p*,

4. 1L, Let » denote an even number, and x as before
=a/p+0/py then will &= p (na* b 41225 a';‘b'x‘

+ ﬂ.'—7~' . 8 29534 4 3, .‘..‘.‘.? "a'° ":" a""b‘x' B —

..-’nu-;_zl—uan—asbsxm...&c)*p { nf:"—*a ésx =

b B v ‘_‘_'_‘ Lh L —-10 W -
Y DU R P PRy Sy
at 2 3 3} + 5
a6 =il okt W10 Mo ) W 4 Won 16 M 1B 230 A 1a

L e 1 '
--—6-—— a 2 & * x ‘ x ,’C s 3 4 s - ’ s
:_—ﬂ 248 H N

a0 &) =ap+ipikagisop,

The quantities ' and = 9.0757,0‘ denote + 2%, and

~+agsbipt, if “=2is a whole number, otherwife they

denote - p* and - za'b *p" refpectively,
5. I Let :«;:a,\'/fué\“/pT:f, and # an odd number,
N 2 then
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then will &" = nabpx™* + 5,22 20'px""4 = n.!:-i.!-‘.‘-i.
@Yt A "s" A gttt - Ko =P+ P

§. IL Let x-a\/p+bs/p“" and # an even number,
then will 4" ~ natps™* & . =Xa'o'p'x" ~ . =t
S @t + 1S, 2 Bl gyt - e = P =

s biprREPT it willbe + ag*hip* if n= 47 + 2%

but - 2@ p* if m= 4
6. 1 Let x=av/p+6/p", and # an odd number;

which has not the number 3 for a divifor, then will
-—2. :_-:I_O. LR qb‘ ’x..-‘| —f 7 .-vl'. .—ll- '*l}. H—l‘
A ‘ P 3 + §
40P ' __:3 nxun—:;'-—wc—l; 1 gt 2
bpS™"S + . et aidptatt - &e
(to s terms, where #2 is the number c1tbet equal to, ar

-3
‘L (nx- +zn.3:—5 =2
3

the leaflt greater than. ")
‘bpx::-_’-*f;.ﬂo""?- g a=ti "_'.’.Ela!bp‘x s +-;xn.-—?

3 G
PRIl F Tkt Rkt oenik 39 T 17 T .f.:lf."""""s
Sl ,a‘bpx +-1xn ==t
':;2.”;632 1'2711."—';-’-9. ""a'b‘p‘x ok &) = A=dPE
b.p.—-t’
Let # be an odd number divifible by 3, then will the
above=
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above-mentioned qumtity =A=APLIPT 4 3a':‘b"f 774
34’ bipy,

6. If. Let # be an even number, not divifible by 3,
then will &%= na'spa™ + m L atbiple™t — p, 11 220
a' b 4 n.'—';i’~f-";'-°~‘-"—";i'- AP = o TIETN,

3 4
W=T14 10p¢ 18 e it R TR [T '
: a bp]xo— 0, - “_; 4“_5 x R 611 aubGP‘x.— $

&c, to m terms as before — b':'p%." (zx':' + 1,,,:.:.':

;6px~‘l+_x ".:f.f;.;.s::'—o-a‘yp —-l .s"”'-.—"“—"f'

Tt ﬂ-l4~-|6 61301 ...-, Mo 1G Mo 12 Nom T4 Hom 16 g
-——"_—s 6 a bpx "'"’ B S '——’-‘——"— -na’——:—.:_._'.‘..

o 3 & [ e a.]
l—”l—ll

S T "4 &c) =a=a"p- 4P

Lct n.be an even number. divifible by 3, then will
the above-mentioned quantity A=a"p-5"p"""~ 343'; bisp";'-w
3a%b!5‘p$".

Ih all.the preceding cafes #, #2and » denote wholeé af-
firmative numbers,

Thefe equations may be deduced in the fame manner
as is before given in Cafe 3.1; orcan be demonftrated
by wrifing in the equation free from radicals for the dif-
ferent powers of x their values deduced from the given

equation ¥=av/p+ov/p"

To.
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To render the folution general, it may not be impro-
per to fubjoin the fubfequent,

LEMM A.

1. Let a,8,7,8 ¢, ¢, &c, be the refpective roots of the
equation 2"~ 1 =03 then will g"+ 8% +5"+3" + "+ 8¢. =0,
unlefs #=m, or» is adivilor of s, in which cafe a"+
Gy 45" 4 & =,

2. The fum of all quantities of the following kind
oG+ @ fra"y oy 8% 4 S0 + ™ + &c, will be
= 0; unlefs 2 be either equal to, or a divifor of -#1 +7,
in which cafe the fum above-mentioned will be = —#;
except # be either equal to # or 7, or a divifor of them,
in which cafe the fum will be #*~»; butif m=r, then

in the former cafe will the above-mentioned fum =--:—'

andin the latter = =2,

3. The fumeof all quantities of this kind "37/'d" &c. +
@My &ee, + a"BT P Ko + a'Fy" & + &c. will be
‘=0, wnlefs # be either equal to 7+m+s54+¢ 8¢, or a di-
vifor of it.

Let x be the number of indices s, 7, 1, £, &c. and
2 be either equal to s+ r +¢+2 + &c. or a divifor of it,
but # be neither equal to, nor a divifor of the fum of

any two, three, four, .., ¥~ 3, 7~ 2 or =1 of the above«
mentioned
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mentioned quantities; then will the fum above-men-
tioned = %1.2.3.4..7~2.7~1x #; where it will be +
if 7 be an odd number; otherwife —,

In this cafey if & indices be #, 4 indices be 7y ¢ in-
dices be 1, indices be #, &c. then will the above-men-

T2 $feiwm 2% ¥ |
BIGAI K B33 X L3i3ue X 1030 30d X Ke, X %

tioned fum = =

Let # be either equal to, or a divifor of the {fum of
any number ¢ (lefs than ) of the above-mentioned quan-
tities #1, 7, 5, ¢, &c. and confequently either equal to, or
a divifor of the fum of the (7=g) remaining quantities:
find the fum of all poflible quantities of this kind

T:2:3.0=2 X =1 X 1.2, 3. F=g=12 X x-—g—?x »#%. which
fum call a,

Let # be either equal toy or a divifor of the fum of
any number (¢) of the above-mentioned quantities ,,
¥y §y 1, &c 3 and alfo equal to, or a divifor of the fum.
of @y number (o) of the remaining quantities, and
confequently it will be either equal to; or a divifor of,.
the fum of the (x~g'-0) remzining quantities; then
find the fum of all poflible quantities of this fort

S— —

1.3 300=2X0~I1X 123306 2% g — I 1.2.3..;;,3 -g=2

x#—g =g~ 1xn', which fum call s,
In the fame manner let # be either equal to, or a di--
vifor of the fum of any number (1) of the above-men--
tioned|
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tioned quantities m, r, 1, #, 8&c; and fimilarly let # be
either equal to, or a divifor of the fum of any number
() of the remaining quantities; and alfo let # be either
equal to, or a divifor of the fum of any number () of
the remaining quantities; then will # be either equal to,
or a divifor of the fum of the (x~r=~¢"=;") remaining
quantities : find the fum of all quantities of rhis fort

— —

1.2.30T=2XT~1I% 1.2,3.,0=2 %X =~1 X 1.2.3..6 =2 x
Y I ’ »” 4 i 4
¢ =UXx1.2.308~T~0 ~f =2x5%-7-0 —¢ =1 x4 which
fum call ¢3 and o on; then will the above-mentioned
fum "G 8cc. + a3 &, + a"E9/d" &, + oy
B+ &e. = $(l.2.3..;‘.-—z-x;:—l'xn—.h +B~C+D - &)
where it will be + if x be an odd number, otherwife ~.
In this cafe, if @ indices be s, & indices ber, ¢ in-

dices be 5, d indices be 1, &c. then will the ahove-men-

7. Leta, &, 9, d) ¢, 8c. be the roots of the equation
2'-1=0, and the refolution be x:a\‘/;-o-l: c/ﬁ“:/}‘q
A Pt B Pt B oot P 4 v 4 1 P,
+ SV PP P 4w/ P then will the dif-

ferent values of x be refpectively a\'_/;xd-f-&\'/P_‘x P

C\'/Fx as"'d\./P_‘.x a‘u""'b\‘/;;x a\-o-'f&\./;:x“" """  F
:\'/F"xu"“+t\'/;'—:3xa”"+v\'/Fxa"'ﬂh'/}—":'x
a* s

av/

-~
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BYPx ROV P % B4 0P % 31k AP x Bl 4B P
B+ l’s"/p-" % PP I\VFx B+ !s‘/p-::."xﬁ""-i--
W;—Hxﬁ"'i-#\VFxﬁ"" H
a;‘/;xywsV;"xy‘-rc\‘/Fx ok a'\‘/i;z % ot 4+ {/;7x
y‘...-’-)\'/F X Pk J‘\'/;-":; Xy 1P x s
VVFX7M+“¢/F;x7’—':
a\'/;)xé‘-bb\'/i:x 3‘+c\7;’-x J’-o-d\VFx @‘...-ﬂ-bVFxJ"...
RA/ PP 5 Pk 8 P B 0TI T 0P
I/ P
&c. &c, &e, &,

and confequently the fum of the values or roots, which
is the coefficient of the fecond term of the equation

fought, will be a\'/;xa +B+y+d+ &, (0) + b\'/Fx
a‘+8‘+y’4;o"+8cc. (0)+C\'/;;x m’ﬁ.(o)h...
+OUP T T BT T 3T+ &ee (0) ll\'/;'-:"x
& B T 43+ &ecl (0) = 0.

The fum of the produéts of every two of the values
or roots, which is the coefficient of the third term of
the equation fought, will be &* C/?xaﬁ + ay+By+ ad +
m& (o)+ab\‘/}-§x a8 +a’ v oy +yat+ By + 5 +
ad" +da° + &c. (¢), and in general all the terms will be
0, unlefs @ x uxpx ™™ + """ + ay™ oy + 8y +

Vo, LXIX, o ¥8
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o8 e ad T 0 o+ B3 OB 8 Y T Bee (= )
+dxuxpxa’BT BT R aty T R e T B T g R
+a'd* T 4 I+ B+ PR e, (< A) 4+ otp
AP B &y e ﬁ’?’-’ + 7:&—) + 36"
Fa" 4§18+ P84 Ko (— m) +dipx a‘ﬂ""+3‘¢"“+
KRG A BC, (=) + Bec, == np(au+
bu+ct+ds + &c,)

If #n=2), then will the coefficient of 4% be =, i,e..
the above-mentioned coefficient will be — mp (au +dv +
Cltdid .+ 4.

The fum of the contents of every three of the a«
bove-mentioned values or roots, which is the coefficient
of the fourth term of the equation required, will be-
@VP % afy + a8 + ayd + Pyd + K. (0) +a'6/pt x
aSy" + ayf’ + Bya' + ali* + &c. (o) + &, + a'vVFx-
&Y BT 4 By + afd v 2l + Bee (B20) o

1.2

adt ‘:/;' T T o A Tﬁz‘y“'ﬂ#y‘u‘-’ +yu'f
75'a""* + 489" &c. (1.2.1) + 8c ;. and in general all
the terms (unlefs the quantity {V? contained in the
term have this formula ;/F:p, or C/F’:zzp') will be=o}
let theé general term be denoted by b4 \"/FF"_": x
DT OV N D A S ST TP
firft let A+ u+y neither be equal to # or 2#, then will the

term.
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term above-mentioned = o; if it be.equal to # or an,
then will the term be 1.2 x27x b4 or v.anbd/p*.

If two of the three indexes 2, g, v be equal to each
other, then divide the above-mentioned term by 1.234
if the three indexes be tqual, i, e. A==y, divide it by
1.2,3¢ find all quantities of this kind wheére A+ p +y ei-
ther is equal to # or a#, and add all the term from thence
derived, and call the fum of them A,

The fum of the contents of every four of the vas
Jues or roots above-mentioned, which is the coefficient
of the fourth term of the equation required, will be
a"/ P x aByd+alyd + & (0) + @bY/P x alyd" + uly'd +
2Bye + w Byl + &c. (0) + &ci let hhigy/pietiity
D A R R D A oV R rrc UV Ly GV R
a3t + &c. denote a general term; this term will be
=0, unlefs A+u+y+§ either = or amor 3»; in which
cafe theterm will be cither~ 1.2, 3nddigp or - x.2.3nbkigh
or—1.2.3nbkiqp" s unlefs 2 +pu=y+E=n, when the above~
mentioned term will be ~ (r.2,3% =) dkigp*; in this
cafe if A=y, and confequently =%, then it will be -
(1.2.30n~x.20") bbigp' ;- but if A=p=y=f=", then will
the term be = (1.2.31= 32") A&/gp".

In all thefe cafes, if two of the indexes 2, j v, £ be
equal, then muft the term given above be divided by

O a 1.23
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1.2 if three, by 1.4.33 if four, by r.2.3.4; and
laftly if two are equal to each other, and the two re-
maining indexes equal to each other, but not to the for-
mer two, then muft the term aforefaid be divided by
3.2,1.2.

Find the fum of allthe pofiible terms of this kind,
which call B, ‘

In the fame manner from the preceding Lemma may
be found the aggregates of the contents of every five,
fix, feven, &c. roots or values multiplied into each o-
ther, which call refpeétively c, p, g, &c; then will the
equation required be x"s —np(au+bv+ ot +ds+ &e)x -
AR 4 B - cx" S+ Dy - & =0,

From the fame principles may be deduced the moft
general reduction yet known of equations to athers of
inferior dimenfions, e. g.

Let (X) 2"+ (a + al/p# 8YP + /P + v + ST 4
:C/p_;::) el (B+a'(7;+ b’\'/;ar... - :’C/;o—‘—':‘ +-t’\"/;'.':)
x’"+(c+a”\'/;+b3’\7f+ &e) "M+ &e=0; leta, B9
d, &, be the refpective roots of the equation 5"~1=o0,
then, from the principles before given, may be formed
the different values of the equation X, which being
multiplied into each other from the propofitions before-
mentioned of the Meditationes Algebraicae, may be de-

duced an equation of #m dimenfions free from radicals,
2 whofe
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whofe root is x, and which contains s#7 unknown quan-
tities A, a, b, ¢, 8ac, 8y d, &, &, &e, ¢, 8", & & p: for
one; two or more of thefe unknown quantities may be
affumed any quantities whatever, and thence may be de-
duced equations of ma dimenfions, which may be re-
duced to equations x*+ €A+ aC/;-kb\‘VF +c{'/;; + &c.)
"'+ &c =0 of # dimenfions,

In the fame manner may be affumed equations, which
myolve 0’;, {'/;‘,...-, \"/;::; v, </33, \'/E,-..\'/E'_:;;
Uy V1 VT ey V7, &e3 and from fo reducing
them as to exterminate the irrational quantities, may of-
ten be derived equatiens whofe refolutions or reduétions
are known.

The method of transforming algebraical equations
into others, whofe roots bear any affignable algebraical
(but not exponential) relation to the roots of a given
algebraical equation firft publithed by me in the papers
fent to the Royal Society, snd afterwards in the year
r760; and thirdly in my ‘{ﬁfccllanca Analytica ; and
laftly in the “Meditationes Algebraicee, and fince pube
lithed by Mr. LE GRANGE in the Berlin Adts, is perhaps
(as Mr. LE GRANGE obferves) mare general than Mr.
HUDDE'S, or any transformation yet invented ; itis very

ufeful in the refolution of numerous problems; and
furtliex
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further has this peculiaradvantage over all other trans-
formations yet invented, that it often cafily difcovers
fome of the firft terms of the equation required, from
which many elegant Theorems may be derived,

In the works above-mentioned, viz, Mifcell, Analyt.
Medit. Algéb. 8zc, are given fome problems f{erving to
this transformation ; the firft of which iza feries, which
from the cocflicients of .a given algebraical equation
(x"=pa" " 4 qa""*=&c, =0) finds the fum of any power
of the roots (Viz. @ +§"+o"+3" + &e. where ¢, 8, % &
&c. denote-theroots of the given equation), the law of
which feries was publithed by me many years before
that it was given by Mr. BULER., The third Problem
often mentioned in this paper is an elegant and ufeful
feries for finding the fum of quantities of the follow-
ing kind, viz. "§y/d", &c. +a"3%/3, &+ a8 &l
+ a'% Y &co+ aFy Y 8o+, e,

Mr. EULER gave the following refolution, » = /x +
Y+ a+/T4+82c, where x, g, ¢, T, &c. denote the roots
of an equation of #-1 dimenfions ¢™'~ " 4 gu™ =
B¢, =o. Itis evident, that in this cafe the equation
whofe root is & will have #"' dimenfions ; for let the
roots of the equation "~ 1=0 be denoted by «, £, ¥, 0

&c, then will the quantity +/ # have the # following va=
lues
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taes a/r, BY/7, yé'/;, &c and the fame may be affirm-
ed of the quantities \'/;; Vo, /1y &e. and confequent-
ly the quantity V;+(VE will have #x» different values;
and in the fame manner the root 4=/ + VE+ o+ \'/; +
may be proved to contain #xnxxnxsx &c, =»""" roots,
and confequently in this refolution, in equations of fupe-
rior dimenfions, the number of independent coefficients
(n~1) will be very few in proportion to the number of
dimenfions #™',. or (if we refpect its formula) #** of

the refulting equation.
Let n=3, and the equation refulting will rife to an

equation of nine dimenfions, which has the formula of

a cubic; for let x=x+ \’/E = a one root, then will

—trllg & "'"j"a be two other of the nine roots,

and confequently the roots will. be x'~a’xa’—§ x x1—¢?
=0, which has the formula of a cubic: and in general
the above-mentioned equation of #*" dimenfions will,
for the fame reafony; have the formula of an equation
of #** dimenfions..

Let the refolution be x =/ +-\‘/;+ Vo +r - &e,
where =, ¢, 0y 7, &c. denote the roots of an eguation
AT e " 4 gx™ — &e. = 0 of (#~1) dimenfions, then
will the refulting equation free from radicals, whofe

root is xy rife to 2" dimenfions 3 but as every affirma-
tive
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tive has a negative root equal to it, it will have the for-
mulaof an equation of 2*~* dimenfions,

txn  rXm

Let the refolution be of this formula s =v/a+v/f +

rm  rXw

~/;+/}+&c. if o, B, 9 0 &c, be confidered as the £
power of the roots of an equation of ¢ dimenfions, then
will the refulting equation, of which the refolution is
given, rife only to an equation of the formula of 7™
dimenfions.

In the year 1762 I publithed fome reafons, for which
this method could not extend to the general refolution of
algebraical equations.

; ap St. Vincent,  Par Don
wtonio de Ulloa chef d' Efeadry et Comimiandant General de la
Flotte, Membre de'la Secifté Royale de Londres,

|
N sura appris par les novvelles publiques, que o fais rentré dans ce port le
29" da mois palé avec la fotte de [ Noavelle Efpagne fous mon commande-

ment.  Le trajet dans mon retour, gui 4 été long axais trés heurcux, m'n 6t favos
Vaor. LXIX, 23 rable



