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IX. On the General Refslution of Algebraical Equations,
&y Edward Waring, M. D. F. R. 8. and of the Injlitute
of Bononia, Lucafian Profefor of Mathematics in the
Univerfity of Cambridge.

Read Jan. 28, 1740

N the year 17357 I fent fome papers to the Royal So-
I ciety, which papers were printedin the year 1759,
and copies of them delivered to {everal perfons; thefe
papers fomewhat correéted, with the addition of a fe-
cond part on the properties of curve lines, were pub-
lithed in the year 1762. In the years 1767, 1768
and 1769 I printed, and publithed in the beginning of
the year 1770, the {fame papers with additions and e-
mendations under the title of Meditationes Algebraicze,
In thefe papers were contained, with many other inven-
tions, the moft general refolution of algebraical equa-
tions known, as it contains the refolution of every al-
gebraical equation, of which the general refolution has
been given, viz. the refolution of quadratic, cubic and
‘biquadratic, the refolution of Mr. DE MOIVRE'S and Mr.
BEROUT’S (fince publithed) equations; it difcovers the

refolution
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refolution of an equation of » dimenfions, of which
the # roots are given, and alfo deduces innumerable e~
quations of 7 dimenfions, which contain »# — indepen-
dent coefficients. From whence it feems probable, that
this new mecthod of mine may contain the moft general
refolution of algebraical equations that ever has, or,
perhaps, ever will be invented,

The general refolution is a = aC//_;+ &\”//»_.-" 4 c&';; +
d\"/ﬁ...+r{/}:’+:\"//7:’+!\"/p”—-'+§, if the equation
be ¥"—Ax""+ B — Cx" P4 DA — R2c. = o,

I fhall add the refulution of fome particular equa-
tions from this method, and then fubjoin the equation
to which x =ay/p +OVP HOV/PP + & s the general re-
folution.

1. Let the refolution be x=a /p+ bc//_;", and the cor-
refpondent equation free from radicals will be found
x—3abpx—a’p-p*=o0. Let a’~px—q=0 be a cuhic
equation whofe refolution is required, which fi uppole the
fame as the equation found above, and confeqjuently their
correfpondent terms equal, i. e, p= 3a8p and Q=a’p+
&p*, whence p = ;E, which value being fubftituted for

# o - » L .2
p in the fecond equation, there refults Q:'—‘;- - ”,.. In
3) 9{1

this equation for ¢ or 4 may be affumed unity, orany
other
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other quantity whatever, and there will refult an equa-
tion of the formula of a quadratic from which the other
b or @ may be found, whence from the equation (p=

.';3) p may be deduced, and confequently the refolution

of the cubic required.
In the fame manner for p may be affumed any quan-
tity whatever, and in the equation Q=2 ’p + b'p* for &

fubftitute its value —;, or for & its value T}’ and there

refult the equations Q=a’p + ——, and Q= + 83,

17a’p 76’)
which have the formula of a quadratic, from which

may be deduced the refolution of the cubic required.

2. Let the refolution affumed be ¥ =a¥/p + b &/p* +
¢ ¥/p'; exterminate the irrational quantities, and there
refults the equation x*—(20"+ 4ac) px*—4(a*bp+ bc’p*) k-
a'p +b'p—cipP2a’c’p' —4ab’cp’=0; {uppofe p=1, and
the given .cquation x*+gx*—r»+s=o0, let the correfpon-
dent terms of the given and refulting equations be re-
fpectively made equal to each other, and there refult
the three equations 24* + 4ac=—q, 40 (&’ +¢*) =r, and
at—b+ct—2a’c* + 4ab’c =— 5 reduce thefe equations in-
to one, {o that the unknown quantities # and ¢ may be
exterminated, and there refults the equation 44° + 244+

- (i:—s) b‘—%:o of the formula of a.cubic, from which
the

s St SR AR

Refolution of Alzebraical Lquations. 8¢
the unknown quantity 4 may be found, which being
fubftituted for its value (¢) in the preceding equations,
from the equations thence enfuing may be found the
unknown quantities # and ¢, and confequently the re-
folution of the given biquadratic x*+gx* = rx +s=o.

From the {fame principles can be deduced different re~
folutions of the above-mentioned biguadratic x'+gx*—
ra+i=o.

3 I Let x:a{Vf + b{VE, then will the equation
free from radicals be ¥* - 20%px"—". 25" a*px"" —

nAXA -t XA - X -y

1.1.3.4 102.3.4.5.6

mal = 1 = gt — g g P
X 2 Ib a v LI Y (X347 b
1.2.3.4.3.6.7.5 t p % i

x 200" apxmT — x 208" 3a pa —

M P
#e n—:x:c—.;x» -g u—1b. n-—-n -2

-x 2Ha" T opx=a"p—"p*,

L2304 500320 — 2
This cqmtnon may be deduced from the following
Let a, B, v, J, ¢ 8&c. be the 27 roots of
the equation 2"—1r1 =o, then (by Prop. xx1i1. of my
Meditat. Algebraicae) the equation free from radicals will

principles.

be the product of the following quantities (x—aa\’y‘;-
bt (x = aBVp— b P) (k= ay Vp- by ) (x —
adp = Vp*) (x - aedlp ~ b:*/p") &e. = o : multiply
thefe quantities into each other, and from the refulting
produdt, by Prob. III. of the Meditat. Algebr. eafily can

Vor. LXIX, N be
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be deduced the equation free from radicals which was

to be found.
gt u-}-_t_
3. IL Let x=av/p+bv/p*, then will the correfpondent
equation free from radicals be x*+'— 27+ 1 Oapx’- "I_”:'_'.

R, nx;r -lxn+z

x 28+ 1 0@ pat T — ——— AL ¥ raspxt —

it =t — g — g+ 4
1.2.3.4.6.6.7.8.9

A o —.gs — Qi —-16 n n—z % 2n1

EXH — I X =g Xt
1,2.3.4.8.6.7

21+ 10" @ P

X 20+ 1 b""a’;‘.w“"—

X

11}4,6789 sl -1

2+ 1@ pr=a*"t 'p+.1f'+"j>’.

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

3. 1L In general let the equation be ¥=a¥/p+83/p",
then will the equation free from radicals become x™ —
ma " opa — m. 222 @Y — 1'—:— ."'—"—5 & Ppxy

me—g m=06 m—3 3 w6 m—p o — 8.m 9 . mr—
772, . Rebal Vel D=2, o e € 45
LT TR r 3§ w3 vpx’

- &c. =a"p=x4"p*; if s denotes an even number, it

will be — 4", but if an odd number, it will be +47p*,

4. 1. Let z denote an odd number, and ¥ =ap +
b\'/i;, then will x’-—p (ﬂa"""J‘ x>+ ”.""‘5 & & i :-.__7.

8 n—gbxs+” n—9lAlOR—llag—|1b4¥ +n.’—”i—;'_’"-’3
3 3 4 3 4

T 14 we1525..10 —13 =14 H—15 n—16 2—1] 4 1836 1,
2R 4 ogp—2 . . a* '
: . = g O0x™ ¥ 11,

n-—
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W TG M 16':«—:7.;_'_-_&»— 19 n—10
O B R R A

FTUPR 4 8) P (i

rd-1 o x— 4 o
bsx-—xﬂ. 2 Tidocal ‘-“?'z"'!x’+-xn” 1A=9 m=11 n=1y
8 B g
A=ty rfg Rl ndey

” '—9.5'- I!.’l'—' Ij.k— ls.ll—- l'}."- I9
3 4 5 6 e

t Bl H—13 ¥— 18 u-ly.n—tq.n—u.n-—z;.n-z; 287 k9 ;
o X A e e 5 T2 b A0 —
&c.) =ap+bp.

The quantity = p* denotes +»* if "= is a whole rum-
ber, otherwife - p°,

4. II. Let # denote an even number, and x as before

..a\/p-’-b\/p* then will &"—p (3" 3bx* + .25 5 @t

.aaba.x’—-—xﬂ. 2 b0 x4+

s-qn—tour-ll =11

“"b‘x W

rehd A5 + 5129
F%

""j“":-'-i"“s'* A" b+ &e,) £ p (5 ﬂ"" i

T S, ”
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n—-l, nd8

a > b X+ &) -ap+b'p’:tza*b p

The quantities = $* and = 24+ 47p* denote +/% and

4 2a3b:pY if == s a whole number, otherwife they

denote — p* and ~ za%b%p' refpectivety.
5. L Let x:a{%ﬁwﬁb—':?, and # an odd number,
N 2 then

v
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—s ”."_j"_! a:b:ptxn—q - 9

then will x" — nabpx

AP 4 S ST ghpht - R =a PP

i3 4

5. 1L Lct-x:a\‘yp-er{/p""',L and-# an even number,

then will " — nalpa™* + n. 2@y pa"* - . =

S gppiat 4 m R ";6. "—}z a“b‘p‘;x"s- &c.=dp=
3

zaTFpT-e-b"p?“; it will be + 2g7°4:p* if n= 47 + 23

but ~ 2a_:'b%p':- if #n=4r:

6. 1. Let x=ay/p+b/p—, and # an odd number,
which has not the number 3 for a divifor, then will
e L A R ";8 aPpixrT+

XN =@ bpxtT + 1"

PO o) et """a‘b‘p’x"“ iy RTIL AmIE wedy W14
g ey (mm— g M— . . . . ——
2 T3 0 4 : 3 + 5
- - - 6u—l
aPPsET + 9. = '3.”’“ ot (e 1 g=pptam—s — &c.

P R Rl p

(to sz terms, where 7 is the number either equal to, or
"7

(m.z + % n.”'5. -

the leaft greater than —) —ab, p

- - - - i+ <
R R e

oo S lpilt Pladdedod Pt s "b3p3x :

N1 Hem I3 =1}
+—i X ”l’_‘-_—_3 "_‘—',

"3 4 5§ € 7% 2 3 4 e
Lo R o s B =a=
e - 2 bip e+ &c) = A=a"+
b’lp”—l.
Let # be an odd number divifible by 3, then will the

above=
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N AR 2w

above-mentioned quantity = A=a"p+ 5"+ 34557p3 "’

3a’;‘b’?p Te

6. II. Let # be an even number, not divifible by 3,
then will ¥"—#abpx" + n. "2 atb'p'a™* - n 211k
3
6‘;pgx'-9+”. -9 u—-xo u—ll Swak—u N—H'x__—t_z.n—lz
3 4 ’

P4 10 e, m—ig --|3_n—|4_n—-x;_u— 65— i3 oy
Pty A T e s.‘ L avptpiam —

" ~
&c. to m terms as before — 43py™" (zx% "'
@ opis™ +5x ﬂ..—6-'—;—s A1 apptns el x g, AoBa= 10,
m—11 R4 u—16 _— =10 = -
AIREI0 dinptarr TV Lo g, SIS A1 ._""_'_6 ¥—18
4 s 6 P x + X1 2 3 4 3 $ i
o —20 8—21,

At P4 &c)=a=a"p-b"p

Let ﬂ.be an even number. divifible by 3, then will
the above-mentioned quantity a=4"p— """~ 3017.&:{1)‘;‘-1--
3a';"b’?' rgk

In all-the preceding cafes »#, 77 and 7 denote wholé af-
firmative numbers,

Thefe equations may be deduced in the {fame manner
as is before given in Cafe 3. I'; or can be demonftrated
by writing in the equation free from radicals for the dif-
ferent powers of x their values deduced from. the given

equation ¥=av/p+ 6/

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

LEMMA.

1. Let a, 8,7, 9,6, &ec. be the refpective roots of the
equation 2"~ 1=0; then will &”+£"+¢"+3"+¢"+ &c. =0,
unlefs #=m, or » is adivilor of s, in which cafe ™+
BE " a4 e + &e. =

2. The fum of all quantities of the following kind
"G+ B ay a5 L + a”d + &e, will be
=o0; unlefs # be eithér equal to, or a divifor of 2 +7,
in which cafe the fum above-mentioned will be = -3
except # be either equal to 7 or 7, or a divilor of them,
in which cafe-the fum will be #*~#; butif m=r, then
in the former cafe will the above-mentioned fum = —-;ia

"

and-in the latter = ——,

3. The fum-of all quantities of this kind 2"3%'J* &c.+
afﬁ"‘ey’&‘ &c. + @3y’ &c + a"Fy"’ &e. + &c. will be
=0, unlefs # be either equal to 7+m+s5+7 &c, or a di-

vifor of it.

Let # be the number of indices s, 7, 5, #, 8&c. and

2 be either equal to m+ 7 +5+7 + &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 7—1 of the ahove-

mentioned

i
~
]
:
i
4
4.
|

e

o
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mentioned quantities; then will the {fum above~-men-

tioned = %1.2.3.4 ...m~2.57~1x #; where it will be +,
if 7 be an odd number; otherwife —.

In this cafe; if 4 indices be 2, 4 indices be #y ¢ in-
dices be 4, 4 indices be 7, &c. then will the above-men-

To2 3feaa¥me 2 X T— [
120308 X L03ub X 12,300 X L2.30d X e, © %

Let # be either equal to, ora divifor of the fum of
any number ¢ (lefs thanr) of the above-mentioned quan-
tities m, 7, 4, 1, &c. and confequently either equal to, ot
a divifor of the fum of the ('n-e),remaining quantities :

find the fum of all poffible quantities of this kind

tioned fum = 5

;u;ijl—: X =1 X 1.2.30F—p—2 x.x—e—?x 7%, which

Let # be either equal to, or a divifor of the fum of
any number (¢) of the above-mentioned quantities s,
7y 8 4, &c; and alfo equal to, or a divifor of the fum.
of @y number (g') of the remaining quantities, and
confequently it will be either equal to; or a divifor of,.
the fum of the (m=g—0) remaining quantities; then
find. the {fum of all poflible quantities- of this fort

—— — — — —

1.2.3..0=2X0~ L X T1.2:3.8 —2% ¢ = I x 1.2.3.7—g~a~2
x7—g—g—1x', which fum call 5.

In the fame manner let » be either equal to, or a di--
vifor of the fum of. any number () of the above-men--

tioned!

B
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tioned quantities m, 7, 5, #, &c; and fimilarly let » be
cither equal to, or a divifor of the fum of any number
() of the remaining quantities; and al{o 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 (r—1=~¢~;") remaining
quantities : find the fum of all quantities of this fort

1.2.30T =2 X T=I X 1.2.3,.0~2 X0~ I X 1.2.30.8 =2 X

;'—:T X 1.2.308=T=0 —g =2 x—7—d —¢’=1xn* which
fum call c¢; and {o on; then will the above-mentioned
fum ¢"B9'd" &c. + a"f"yd" &e. + a5y &e. + o' F97
&c. + &c. = :(1.2.3..;;x:1_xn—,\ +B-C+D - &c.)
where it will be + if 7 be an odd number, otherwife -.

In this cafe, if g indices be #v, & indices be r, ¢ in-

dices be s, 4 indices be 7, &c. then will the above-men-

L230F =2 X gt =A+B-C4D—-&¢,
102,308 X Ti2e30d X 1.2030¢ X 23 . d X &C, |

tioned fum ==

7. Leta, B, 7, d ¢ &c. be the roots of the equation
2"—1=0, and the refolution be x=aV§+&\VF+c\VP+
7Y 7Y NS A7 7 A 2
+J.‘\'/p"'4ft¢/p"’3+w\7p"‘+u\"/ "' then will the dif-
ferent values of x be refpectively a\'_/;x a+é\’/§; xo'+

C/PP X WAV P x Whres + DY PP X Gors + AP X B
SYPTRATI A P T X AT U P X a T P x
a-—l;

av/

. Y T——
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'ﬂ\V;x B+b\’/;—;’-xﬁ‘+ cs‘VF x % + ds'/}-‘ x Bt +b\'/;: x

B + A\V;" X ieees + J‘\'/;;—:*x B+ 1{/}5‘7x,@*—3+
oV P X B u P x

a\'/:;_ﬁxy+b\'7;;x7’+c‘\'/;;x v+ d\"//:; X @tens +l)\7,;_’-x

Voo H RV PF X PP FSV/ P x T PT x g
O P T U P xS

a{V;x o“+b('/;:x 3’+6‘\7j~>—’x 3’+d\V‘b_;XJ’.-. +12V;;x e

+k¢/F‘ VY L +.r,‘/;7‘_‘-" xg" "+ z&"";"Tx ot 4 UC/F’: X
a»—n +u\y}7—_nx J'—';
&c. &c, &ec, &c.

and confequently the fum of the values or roots, which
is the coefficient of the fecond term of the equation
fought, will be a\’VZxa +B+y+d+ & (o) + b\fo
u’+ﬁ’+¢y‘-¢;3’+ &c, (0)+6\7an3 +B 9+ P +&C. (0)+ e
+OV/ Pk Ty T 3T 4 &, (0) + u\V;"—:‘x
@t B g 0+ &l (0) = 0.

The fum of the produdts of every two of the values
orroots, which is the coefficient of the third term of
the equation fought, will be 4* \V;"xaﬁ + oy +By+ ad +
Bi+d + &c. (0)+aby/p xaf +Ba’ +ay* +yu + By +o5 +
ad” +0a* + &c. (0), and in general all the terms will be
0, unlefs @ x uxpxaf ™ + o +ay™ +yu " + 8y +

Vor. LXIX, (o) 78
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B o+ ad* 4 0 4 B3 4+ 4By d” T Y Bec (=)
+oxuxpxa’f T B raty T R T B T T
+a' 0"+ P BT+ B & (= ) +otp x
“13—3 +3;“~—-s _,,“17,»—3 EY 730"-—3 +ﬁ!7/'—3 + 733-—1 + @’ﬁ"’ +
S BT+ &Ko (< ) + dspxatfTTH BT
K T T BYY T B B (<) + &C.:—np(au+
bv+ct+ds + &)

If #=23, then will the coefficient of 4*p be =, i.e..
the above-mentioned coefficient will be —7p (au+dv+
Cl+ds+in + 3HY).

The {fum of the contents of every three of the a~
bove-mentioned values or roots, which is the coeficient
of the fourth term of the equation required, will be~
43\7}5_3 x affy + aBd + ayd + Byd + &c. (0) +a’lz\'/;z_" "
aly’ + ayS + Bya’ + afBd* + &c. (0} + &c., + a'v \'.'/;;".x‘
&Py +ayB T + fya” + a3t + 205 + &c. (lxi'f) +
abt \/};” x a8y P +ay 5+ By T By R T a5
¥ " + f5°d" 7 &, (1.2.4) + &c;. and in general all
the terms (unlefs the quantity \VF contained in the
term have this formula (/ﬁ: P, 01 v/ p_“':'p') will be=o3
let the general term be denoted by ARYP T+ x
By + Pt + at By + 0By + B + alc'ﬁ"-y‘ +a P+ &Koo
firft let A+y-+y neither be equal to # or 24, then will the

term.

WP e

i s v - sl

Tosdeakd
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term above-mentioned =o; if it be.equal to # or on,
then will the term be 1.2 x7xbklp or 1.21bkip".

If two of the three indexes 2, p, v be equal to each
other, then divide the above-mentioned term by 1.2
if the three indexes be equal, i. e. A=pu=y, divide it by
1.2.3: find all quantities of this kind where A+p+y ei-
ther is equal to # or 24, 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 va-
lues or roots above-mentioned, which is the coefficient
of the fourth term of the equation required, will be
a‘\'/;;xxﬁya+ #Byd + &c. (0) + N af3yd* + afy*d +
aB'yd + a'Byd + &c. (0) + &c: let bhklgV/prtrti
@By 3+ a Byl + o Byt + 0 A0 4 a0y 3 o B +
at@yd% + &c. denote a general term; this term will be
=0, unlefs A+u+y+£ either =x or 2z20r 325 in which
cafe theterm will be cither~ 1.2.37bkgpor— 1.2.3nbk i
or—X.2.3#bkigp*; unlefs A+ {,;:HE:n, when the above~
mentioned term will be - (1.2.3%# ") bkigp*; in this
cafe if A=y, and confequently u=§£, then it will be —
(1.2.37=1.20") bkiqp* 5 but if A=y=y=f=", then will

the term be — (1.2. 312~ 3#") bkigp*.
In all thefe cafes, if two of the indexes 3, p, v, & be
equal, then muft the term given above be divided by
0O 2 I.25
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1.2 if three, by 1.2.3; if four, by T1.2.3.4; 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 all the poflible terms of this kind,
which call 8.

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 refpectively c, p, E, 8c; then will the
equation required be x” % —2p (au+bv+ct+ds+&e)x" =
AX"3 4+ BA™ - CA" S 4+ D0 = &C. =0,

From the fame principles may be deduced the moft

general reduétion yet known of equations to athers of

inferior dimenfions, e. g.

Let (X) ¥"+(a +av/p+ b{'/}-‘ + c\"V-j;"’ + et :{"/pT:‘_+~
i\“/}"_"‘) (B + a’\"V;-;- /s C/}-’ Fo F 5'\"’/;'7‘; + t’{'/;;:)
224 (c +a"('/;6+bf’\"/‘;+ &e.) ¥ r&e=a; leta, B w
8, &c. be the refpective roots of the: equation 2"~1=0,
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 Algebraicee, may be de-

duced an equation of 7z dimenfions free from radicals,
2 whofe

Refotution of Algebraical Equations. 101
whofe root is x, and which contains 7# unknown quan-~
tities A, @, b, ¢, %c. Byd, ¥, ¢, &c. ¢, a", 0"y ¢y & p: for
one, two or more of thefe unknown quantities may be
affumed any quantities whatever,, and thence nuay be de-
duced equations of sz dimenfions, which may be re-

duced to equations a"+{A+ a('/;+b€‘/;;+c{'/ﬁ + &c.)
&' +&c.=0 of 7 dimenfions.

In the fame manner may be affumed equations, which
inyolve &9, Ipy ey VP75 Sy Sy SRy e/ L
1y V10 STy v+, &c; and from fo reducing
them as to exterminate the irrational quantitics, may of-
ten be derived equatiens whofe refolutions or reductions
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, and afterwards in the ycar
1760 ; and thirdly in my Mifcellanea Analytica ; and
htly in the Meditationes Algebraicee, and fince pub-
lithed by Mr. LE GRANGE in the Berlin Acs, 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

further
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further has this peculiar advantage over all other trans-
formations yet invented, that it often eafily 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. Algeb, &c, are given fome problems ferving to
this transformation ; the firft of which.isa feries, which
from the cocflicients of .a given algebraical equation
(x"—pa™" wqx" =&, =0) finds the fum of any power
of the roots (viz. @+ " +9"+8" + &c. where o, §, 9 d
&cc. denote the roots of the given equation), the law of
which feries was publifhed by me many years before
that it was given by Mr. EvLER. 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. &"@%'d", &c. + &Gy &c.+ 'y 3" &,
+ o'/ 8" e+ a"Glyd" & +. e

Mr. EULER gave the following refolution, ¥ = VT
\"/;+ o+ /7+&c. where m, ¢, o, 7, &c. denote the roots
.of an equation of #—1 dimenfions ¥*'~ PV gV -
&c.=o. Itis evident, that in this cafe the equation
whofe root is x will have #"~* dimenfions ; for let the
roots of the equation 3"-1=0 be denoted by &, £, ¥, &

&ec, then will the quantity </ x have the # following va-
lues

é‘
v
i
g:
b
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haes a\‘/;r, ,8\‘/;, -y\‘,'/}, &cc, and the fame may be affirm-
ed of the quantities Ve Vay /1y &c. and confequent-
ly the quantity N e o E will have nx# different values;
and in the fame manner the root x=+/x +€/E+ o+ \'7; +
may be proved to contain #x#x#x#x &c. =»""" roots,
and confequently in this refolution, in equations of fupe-
rior dimenfions, the number of independent coefficients
(#—1) will be very few in proportion to the number of
dimenfions #*~,. or (if we refpett 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 ¥= Y7+ 3/2 = @ one root, then will

., — .. )
; 'J’z 34 8¢ — 3‘/ 3 2 be two other of the nine roots,

and confequently the roots will be a’—axa’—45 x x)=c3
=0, which has the formula of a cubic: and in general
the above-mentioned equation of #"" dimenfions will,
for the fame reafon, have the formula of an equation
of »"~* dimenfions..

Let the refolution be x = /r + \'/;+ Vo +7 +&e.
where 7, ¢, ¢, T, &C. denote the roots of anequation
& pa" " 4 ga" T ~ &c. = o of (n~ 1) dimenfions, .then
will the refulting equation free from radicals,  whofe

root is A, rife to 2" dimenfions; but as every affirma-
tive
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tive has a negative root equal to it, it will have the for-

mula of an equation of 2*~* dimenfions,
rxw rXm

Let the refolution be of this formula &= \/;H-\/ﬁ_ +

rXw rXm

\/;+s/3‘+&c. if o, B, ¥, 8 &c. be confidered as the »
power of the roots of an equation of s 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.

“

L2 Slaad Adeatite sl

EclipfeNof the Sun, taken on the 244h of June, 17
e Efpagne, being the Admiral's Ship of
Fleet of NeX Spain, in the Paffage from the Az
towards Cape\St. Vincent’s. By Doz Antonio Ul
F.R.S. Comnignder of the faid Sguadron; c
municated by Samuel Horfley, LLAD, F. R, §.

Read mber 24, 1748,

HE public
rival at

nts will jave given notice of my
is port, with\the fleet under my ¢
A very favoura

tho

mand, on

—

Obﬁrwii&m de I'Eclipfe du Soleil totale al'ec Retenfion et Anm.
Saites le 24° Juin 1778 fur le Vaiffeau I'Efpagne Comman.
I' Efeadre de la Flotte de la Nouvelle Efpague, en fajfant le
jet des Iiles Terceres wers le Cap St. Vincent. Par
Antonio de Ulloa chef @' Efcadre et Commandant General
ditte Flitte, Membre de la Societd Royale de Londres.

O N aura appris par les nouvelles publiques, que je fuis rentré dans ce |
2g° du mois pallé ayec la flotte de la Neuvelle Efpagne fous mon comin
ment.  Le trajer dans mon reteur, qui a &€ long mais trés hewrcux, im’a €t
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