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IX. On the General Refolution of Algebraical Equations.
by Edward Waring, M. D. F. R. 8. and of tbe Inflitute
.of Bononia, Lucafian Profeffor of -Matbhematics in the
Univer/ity of Cambridge.

Read Jan. 28, 1779.

N the year 1757 I {fent fome papers to the Royal So-

ciety, which papers were printed in the year 1759,
and copies of them delivered to feveral perfons; thefe
papers Jomewhat corrected, 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. pE 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 # - 1 indepen-
dent coefficients. From whence it feems probable, that
this new method of mine may contain the moft general
refolution of algebraical equations that ever has, or,
perhaps, ever will be invented.
The general refolution is x = av/ D+ b+ e/ P +
d\V[;{....+A’V])"‘3+.r(7p”—’+l\"/p"*‘+§, if the equation

be ¥*—Ax* T +BX"P—Cx¥" P+ Dx"* — &cC. = 0.

I fhall add the refulution of fome particular equa-
tions from this method, and then fubjoin the equation
" to which & = av/p +o3/p* +63/p* + &c. is the general re-
folution.

1. Let the refolution be x¥=a/p+ 5/p, and the cor-
refpondent equation free from radicals will be found
x3—3abpx—a*p—bp*=o0. Let x’—pPx— Q=0 be a cubic
equation whofe refolution is required, which fuppofe the
fame as the equation found above, and confequently their
correfpondent terms equal, i.e. P =340p and Q=a% +

&p*, whence p= ;1;—7), which value being fubftituted for
. - . 'P 2 5F2
p in the fecond equation, there refults Q= -3—‘; +oen I

this equation for ¢ or 4 may be affumed unity, or any
other
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other quantity whatever, and there will refult an equa-
tion of the formulaof a quazlratic from which the other
b or 2 may be found, whence from the equation (p=

;3:-5) 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=43 + 4%* for 4
{fubftitute its value -P;, or for a its value %, and there

refult the equations Q=a% + — =7a’p and Q= — — e + B3,
which have the formula of a quadratic, from which
may be deduced the refolution of the cubic required.
2. Let the refolution affumed be x = a3 + 5¢/5" +
cyj;; exterminate the irrational quantities, and there
refults the equation x*— (24" +4ac) px*— 4. (@*bp+ be*p*) x—
a'p +b'p*—c*pP+ 2a’c’p*~ 4ab’cp*=0 ; fuppofe p=1, and
the given .equation x*+gx*~7x+s=0, 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* + 44c¢=—~gq, 46 (a* +¢*) =7, and
at—bt+ct~2a’c* + 4ab’c =—5 5 reduce thefe equations in-~
to one, fo that-the unknown quantities 2 and ¢ may be
exterminated, and there refults the equation 42° + 244+

*v(f-‘—‘\‘) b*-—fl%:o of ‘the formula of a.cubic, from which
the
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the unknown quantity & may be found, which being
fubftituted for its value (4) in the preceding equations,
from the equations thence enfuing may be found the
unknown quantities # and ¢, and confequently the re-
folution of the given biguadratic x*+gx’~7x+s5=o0.

From the fame principles can be deduced different re-
folutions of the above-mentioned biquadratic x*+gx*—
rX+5=0.

3. I. Let x:‘a{V; * b{?’}f:, then will the equation
free from radicals be x** = 2d"px* —Z.2nb" @ px" " ~

1.2

X =1 AXn —1Xn—
X ” I

4 A3 64 M~=3
1.2.3:4 1.2.3:4.5.6 x 2nb""a px

" - LA = 4w — 9 X 2715”—4118[).%'""4 LI S S S
1.243.4.3.6.7.S

——
HoAt e I X g X1 g un — 1600 — 72

x bR —

x AN opx=a"p=0"p*,
1020304 5:6.7000022— 2 P V4 4

This equation may be deduced from the following
principles. Let a, 8, 9, d) ¢, 8&c. be the 22 roots of
the equation 2*'—1 =0, then (by Prop. xx1i1. of my
Meditat. Algebraicze) the equation fiee from radicals will

be the produét of the following quantities (x—aai/p —
ba*¥p) (%~ aB b — b3 Vp) (% ~ay Tp= ) (w -
adp- 63> Vp) (- asi/p— b Vp) &e. = 6 ¢ multiply
thefe quantities into each other, and from the refulting
produét, 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.
atr 2ndr
3. 1L Let x=av/p+5/p", thenwill the correfpondent

nat 4 1

equation free from radicals be X om+ 1 apaT—

x 204 IO @ipym XIS IXERE Gy 1B e

1.2.304§ . ‘
2Xn =1 Xn =g Xn+3 « mb”—’dﬁbx”—i‘-”"‘2""”1_4'"2_9'"+4

1.2.3.4.5.6.7.8.9

———

r h , T2
A — L™ 4un” — Qi — 16002 — 2" %o 271=1 %

1.2.3.4.5.0.7
27+ 18" AIPE" 4 — i~

1.2.3.4.5.6.7.8.9,000272 — 1
2n+1ba" "px=a*"+ 'p+bj?"+7'p",

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

3. III. In general let the equation be x=a%/p+ Yy,
then will the equation free from radicals become x™ — -

ma" = bpx — m. 22 A pw — . l‘:-i‘ SIS gty
3

m—18 m—6 m-7d,,_3b4px4 7 - 6m—;m 8m-—9 ,,,_,Obspx

- &c. =a3 pEPs if m denotes ;n e:ren- Smunber, it
will be —47p*, but if an odd number, it will be +4"p*..

4. I. Let z# denote an odd number, and x:a\"/j-). +
bY/p% then will a"—p (na"bx* + n 5 &5 ?7

7.

128 oS 4 AR n IO a”‘”bf*x ppl A1z Ao 1g,
3 2 3 4 v T3 4

n—14 Pty LI H—13 N—=F4 #—=15 #—16 2—1Y g 3876 12
POEE. A X o M. . 0 0 A
- T e @ v

-
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ne 08 n-a-;é.rz~,x7.n—18‘\_n,-r9n-_2._0 =21 L% %4 e 2 L
S S a G +-BLe.) 'x P (mas
n4-1 — o n—9 n43

R R Jdet Rk 7a;ézx3+“x'n.
2 3

#= AmQ =11 2= T3
2 3 4 5
A= A—11 n—13 n=15 #—17 n—19 "= mtr

e e v
P Z ; < 7a;b=x+

A—11 n—13 #—1§ n—~17 n—19 n—21 n=23 n—2§ 22y nt9

o
2 3 4 5 6 7 8 s G b

&c.) =ap+&pi.
The quantity = p* denotes +p* if =2 is'a whole mam-
ber, otherwife - p”

I »
2,x .

4. II Let # denote an-even number, .and # as before
= a\/p+b\/p3 then will 4"~ p (na"3ox* +n. =2 5 ”—“b‘

n—11

+n.”"7"”8 B + w2 --——-."°'——”""a
3 3 4

P . ) iy ey 28 nt2
Tmrsnity ”"S-bix.“’%-l-&c.) £ P it AT -
3 4

LY ”.nnzb.nnt-‘s'n- 10 | ”:"b""""x* + _; 5. ”.n-—ﬂ n—10m—12n—14
23 2 .3 4 3 4 5
—16 "_“.18."‘*'6 P "—T10 R-12 14 #—16 n—18 1320723

.__ﬂ 2 | zx—-——Xﬂ‘

2 3 4 s 6 7 8
n-—z4n+8

a* b5+ &)= ap+b"p3a=za b’p

“The {uantities =p* and = YD p denote +*, and
4 2dibap, if *=*is a whole number, otherwife they
denote — p* and — 2&71)'716’ refpectivety.

5. I. Let x-a\/p+b\/ ", and 7z an odd num,be’r,»
N 2 then
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=4 n~§

then will &" — #abpx"™ + 1,22 &0'p'x"™ - a. =t

ap P+ ﬂ.’i:—s- ’:3—-6-'”7:—7- 4454]')4%"”8- &c.=a’p+ ﬁ'p""‘".

5. II. Let x=av/p+b6y/p"—", and-# an even number,
then will 3" — #abpx™™ + n. " a'ppa—* - n. =4

=8 pppixm + ;. 2518 T e — e, = a'p
3 ' 2 3 4 '

247b7p7+bf’p!"—‘ 3 itwillbe + 2a742p* if n= 47 + 23

but -~ 28*4 p* if =g

6. I Let x=av/p+by/p—, and # an odd number;
which has not the number 3 for a divifor, then will
K= nd opt 4 It — 1 L ";8 AHPx" 4

” n—g #—10 ne— 11 a”b‘*p‘%"““ - n—~11. =12 n~I13 =14
EE 4 2 3 4 s
avhspss™s + n. ”:’3. "._"3 ‘4-”’;‘5'-"‘5 '6'-"'; 2 g ppSa* — 8.
(to m terms, where s is the number either equal to, ar

=5 n—17y

the leaft greater than —)—a& p T (w4 L $

2 =2 I, 2=7 29 211 n=13 470 r n--9
abpxz +2,n. S 3 abpx + < X P =2

=11 7—13 #—1 n—17 n—19 6ﬁ3 3x =2 + X x .2:_11;1—13:1—15
345.67pz'”.34»
A1y =19 H—2T m—23 A—25 JBrgng =27
T T T bpxz+8cc)_A ap+
&"lpﬂ—z.
Let # be an odd number divifible by 3, then will the
above-
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above-mentioned quantity = A=a"p+5"" "+ 34 THip3 4
3a'?’b%p§1

6. H. Let 7 be an even number, not divifible by 3,

then will %"= na*bpa™ + n."=5 o o A n =, ik
3

Gbspsxp—*) +plro9r-on—1 aswax—u —plonam12 -3
i 3 4 2 3 4
"-—-—"5" L e ‘r}s.ﬂ—s 16,2 =11 gttt

A LI B § -

&c. to. m terms: as before — &z p2"" (247 —4
: ” . ) n-o

@opas T+ Lk 2288210 a‘?b’p’x‘z“°+-—- n =l

2 SRER 3.

it S L P 9+_ x. g2, 110212, "_—1&."-'6."_-1?.
4 2 3 4 3

2208

—,""—5— abp, _““+-8cc.)f,=A=a”p—b”p_"‘"‘.

Let n.be an.even number. divifible by 3; then will

the above-mentioned quantity a=a"p— """ 3453‘6‘;1)?-1-
3a';"bz“;ps?"’."

 In all.the preceding cafés #; zand 7 dénote whole af-
firmative numbers.

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

‘}equation' K=ap b

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

LEMMA.

1. Let a,08,%, 8 6, &c. be the refpective roots of the
equation 2"~ 1=03; then will " +£"+9"+0” +¢"+ &c.=o,
unlefs #=m, or » is adivilor of 77, in which cafe ¢”+
Gy 40"+ " + &c. =n.

2. The fum of all quantities of the following kind
a"B B A"y + oty + Sy + By + a0 + &, will be
=03 unlefs 7z be eithér equal to, or a divifor of .72 +7,
in which cafe .the fum above-mentioned willbe = -3
except # be either-equal to # or 7, or a divifor of them,
in which cafe the fum will be 7>~z ; butif m=7, then
in the former cafe will the above-mentioned fum :—--Z—o

n

and-in ‘the latter = ’i}

3. The Tumrof dll-quanitities of this kind oc_’”ﬁfj/‘(?’ &c.+
0’78 &c. + 4”393 &c. + By &e. + &ec. will be
=o, unlefs# be either equal to 7+m+5+7 &c. or a di-
vifor of it.

Let » be the number of indices s, 7, 5, £, 8c. and
# be either equal to s+ +s+# + &c. or a divifor cf it,
‘but 7 be neither equal to, nor a divifor of the fum of

‘any two, three, four, ... 7~3, 7~2 or 7—1 of the above-
mentioned
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mentioned quantities; then will the fum above-men-

—— c—

tioned ==x1.2.3.4...74—2.7— I x #; where it will be +,
if 7 be an odd number; otherwife —.

In this cafe; if « indices be 72, & indices be 7, ¢ in-
dices be s, 4 indices be 7, &c. then will the above-men-

tioned I-um == 1.2 3 4eem—2 X T— 1 % ﬂ.

1020300@ X 142,306 X 122,306 X 122,300 X &,

Let # be either equal to, or a divifor of the fum of
any number ¢ (lefs than r)of the above-mentioned quan--
tities #2, 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 poffible quantities of this kind

Fe2.30p=2 X 0= 1 X 1.2430—p—2 x«7r—€-—1— x.7*,, which,
fum call a,

Let z be either equal to; or a divifor of the fum of
any number (¢)-of the above-mentioned .quantities #z,,
7, 5, ¢, &c; and alfo equal to, or a divifor. of the fum.
of a#hy number (o) of the remaining quantities, and
confequently it will. be either equal to; or'a-divifor of,.
the fum of the (7;-6’—-0) remaining quantities ; then
find. the {um of all poflible quantities- of this fort:

I..2“.35.0"“2 X-g— IXx 10253006/‘2..)("6/-'1 X~I’»2‘..3..7I'-—'6' —a"— 2!

x#—¢—g—1x7% which fum call 8.
In the fame manner let 7 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 s, 7, s, 7, &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 (J”) of
the remaining quantities; then will # be either equal to,
or a divifor of the fum of the (7—1=~d'~2") remaining
quantities : find the fum of all quantities of this fort

et

T1.2.30T=2 X T~1I% 1.2.3..0—2 % F~1Ix 1.2.3..5 -2 %X

¢ —1x1.2.3.8~7~¢ ~¢ —2xx—7~0 ~¢"~ 1 x 7%, which
fum call ¢; and To on; then will the above-mentioned
fum &"B90" &c. + o'y’ 8. + a”Fy'd° &e. + o'
82c. + 8C. = 7 (1.2.3.. T~ 2xT— L x7i— A +B—C +D — &C.)
‘where it will be + if 7 be‘an odd number, otherwife -.

In this cafe, if # indices be »2, & indices be r, ¢ in-

dices be 5, 4 indices be #, &c. then will the above-men-

12307 =2 X g=~—I1.2—~A+B~C+D—-&c.

tioned fum = q:n.z.g..a X Lo2e30d X 1020300 X 102.3..d X &C.

7. Leta, 3, 9, dy ¢, 8c. be the roots of the equation
2"—1=0, and the refolution be ¥=4 {'/;;+b\’7p_’+é\’7123+
B Preast B et B Poarn 4t 1P+ GV et 1 PO
SV P AP o/ p T+ u/p" 5 then will the dif-
ferent values of x be refpectively a\"/;x a+b\"/‘; x o+
.c\/p3 x u3+d\/p‘x ateee. +b\/p X 0o +k\/p" X 0Fereres +
s\/p""fxa;'”wt\/p"" X& 3 H VP x o;"“‘+u/p”“

° ;

a/
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u\/px5+&\/p x 3 +c\/p3 x 33 +d\/p4 x (B4.. +b\/p x
Bio + AP % Brvnens + VP fH + 1\/;;""3 x4
O X B P x
a\/pxy+b\/p Xy +c\/p3 x 9+ d\/p‘* X 'y +b\"/l«;“.x
y"...+k\"/p"‘ X Yreceres +s\/p"—"* x ¢f A I 5 x Y
N "—’+u\/p" ‘x-y
a\/j)xchb\/p xé"-ljc\/p xé\3+d\V‘b_4x5‘4...+b\VFx5“.._.

N e N R N e BN
Jm—z'f'u\/P”—l 31:—-:;
&c. &ec. &, &ec.

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

fought, will be a\"/}?xu} B+y+d+ &c. (o) + b\/}—x

u’+‘6’+7‘4:6“+8cc. (b)+c\/}3xa +B+93+3° + &C. (0) +0eue

+OU/P T xa T+ BT g T 3+ &l (0) + u\/p"“'
o+ g T 0" + & (0) =0,

The fum of the products of every two of the values
or roots, which is the coefficient of the third term of
the equation fought, will be & \V;’-x a3 +ay+By+ad +
m (0)+ ab\'VF’x af + P’ +ay* +yar+ By + B+
o +9a + 8c. (0), and in general all the terms will be
o, unlefs 2 x #xpxaf* ™ + Lo’ +ay " +ya" By +

VoL, LXIX. o 78
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7B 4ol + 0"+ B + 0By T 4y 4 Bec (=)
+oxUx P B+ BT Y T A T SRS T o
+0*0" " + %" + B0 + 0B+ &c. (= 1) + ctp x:
B+ B+ w7+ y3a™ 3+ ‘@3.),!—34_‘73 3 +a3B 3+
Q"+ B0+ 3B 3+ &, (— ) + dspxatFTH+ B“a"’"+
oty gt BY T 8 Bee, (— ) + &é.:—np(au~+
bv+ct+ds + &c.)

If #=23, then will the coefficient of b’p be -1:‘-, i.e.-
the above-mentioned coeflicient will be —7p (an+dv+
6l +ds+ e + 3 1),

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*
43\'7;; x afy + a3 + ayd + Byd + &c. (o),+a’b{7}7 *
afy’ +ayB + Bya* + aff0* + &c.'(o) + 8. + a’-v\"/[y" X
aBy " +oyf T + fya™t + 0T + adfT + e (B2F) +
abt\'V:b." x affY P ray T+ Paly T+ By et Tyt 5 S
76‘0;"‘"’ +a3*0" 2 &c. (1.2.2) + &c;. and in general all
the terms (unlefs the quantity {'/F contained in- the
term have this formula /. p_”:p, orv/ Zf—":ﬁp’) will be=os
let the¢ general term be denoted by bk Pt
R R T Ty P oy Z P
firft let A+p-+y neither be equal to # or 2#, then willthe

term..
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‘term above-mentioned = 0; if it be .equal to # or 2z,
then will the term be 1.2 x7x bklp or 1.27bkip*.

If two of the three indexes 2, g, v be equal to each
other, then divide the above-mentioned term by 1.2
if the three indexes be equal, i. &. A=p=y, divide it by
1.2.3 ¢ find all quantities of this kind where aA+p+v ei-
ther is equal to # or 2#, andadd all the term from thence
derived, and call the fum of them a.

The fum of the contents of every four of the va-
dues or roots above-mentioned, which is the coefficient
«of the fourth term of the equation required, will be
'-a'*(Vj’;?x afByd+afyd + &c. (0) + a’b\'y}; x 04390 + aBy'd+
aByd + a'Byd + &c. (0) + &c: let bhigV/prrettex
@By 8+ a2 Bl + a By + BB 4 By O + MG+
a*Bo’9% + &c. denote a general term; this term will be
=0, unlefs 7\+y+v+£'either =7 or 2nor 3h; in which
cafe theterm will be either— 1.2.37bklgpor—1.2.3nbkigh
or—1.2.3#bklgp?; unlefs A+ u=y+5=n, when the above-
mentioned term will be ~ (1.2.37-y) bklgp*; in this
cafe if A=y, and confequently =%, then. it will be -
(1.2.37~1.20°) bRigp* 5 -but if a=p=y=§=Z, then will

the term be — (1.2.37~3%") bklgp’.
In all thefe cafes, if two of the indexes a, y, v, & be
equal, then muft the term given above be divided by
0O 2 1.25
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1.2; if three, by 1.2.3; if four, by 1.2.3.4; 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
1.2.E.2.

Find the fum of all the poffible terms of this kind,
which call B.

In the fame manner from the preceding Lemma may
be found the aggregates of the eontents of every five,
fix, feven, &c. roots. or values multiplied into each o-
ther, which call refpectively c, b, E, &c; then will the
equation required be x” % —np (au+bv+ct +ds+8c.) ¥~
AX" 34+ BA"4—ca" 5+ D" — &c. =o.

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

Let (X) x"+(a +al/p + 5(”/5’. +-c(’7;3v+ v ;.(’Vj_h’_":’-f-t--
2Py +(Bb+ﬂ/\"7;+~ b’(’V?'—l— o + S PTTREYPT)
X +(c +a”\"7}5+b’-’("/}: +&ec.) "+ &e.=a; let a, 9
J, &c. be the refpeétive roots.of the equation. 3"~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 Algebraice, may be de-

duced an equation of # dimenfions free from radicals,
whofe

2
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whofe root is x, and which contains 77 unknown quan~
tities A,a, 6,6, 8ic. By &, &5 ¢, &e. ¢, a’, 8, &, & p: for
one, two or more of thefe unknown quantities may be
aflumed any quantities whatever,, and thence may be de-
duced equations of mz# dimenfions, which may be re-
duced to equations x™+{a+ a("/;-hb (‘/p? +c{”/[37 + &c.)
%"+ 8&c.=0 of » dimenfions.

In the fame manner may be aflumed equations, which

FVOLVe 7y /p%s ey VP13 /Uy Sy By LT
7 \‘/;._3’ N2 <71, &c; and from fo reducing
them as to exterminate the irrational quantities, may of-
ten be derived equations who{e refolutions or reduétions
are known. |

The methed 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 year
17603 and. thirdly in my Mifcellanea Analytica ; and
haftly in the Meditationes Algebraicee, and fince pub-
lithed by Mr. LE GRANGE in the Berlin Aés, is perhaps
(as Mr. LE GRANGE obferves) more 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. Algéb. &c, are given fome problems ferving to
this transformation ; .the firft of which.isa feries, which
from the coefficients of .a given algebraical equation
(x"—px""+qx"*—8c,=0) finds the fum-of any power
of the roots (viz. @ +("+9"+3” + &c. where a, 5 9 &
&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. a™f’ 7’&‘ ‘, &c. + a'B7'd, &c.+ a’fry " &,
+ a'ff"y/ 3" &c. + o'y 0" &c +. K.

Mr. EULER gave the following refolution, N T
{V;+ o+/1+8&c. where 7, ¢ @, T, &c. denote the roots
+of an equation of #—1 dimenfions ¥**~pv" ™ +gv" 3=
8&c.=o. Itis evident, that in this cafe the equation
whofe root is ¥ will have #"~* dimenfions; for let the
roots of the equation 3"~1=0 be denoted by ¢, 3, ¥, %

&c. then will the quantity / # have the # following va-
' lues
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hues ugy;, v 5\’7;-, .ys/y—r, &c. and the fame may be affirm-
ed of the quantities /¢, v/, /75 &¢. and confequent- -
ly the quantity /7 + \'VE will have zx# different values ;

-and in the fame manner the root x:(77?+-(7;+{70—'+(7;+
may be proved to contain #xzxnx#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 refpeét 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 ¥ =7+ s = a one root, . then - will

Rt it P *"..__._'3‘/‘3 a be two -other of the nine roots,

2

and confequently the roots will-be x°—a?xa?—43xx3—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 = /7 ++7¢ ++/a +/7 +:&C."
where 7, ¢,.0, 7, &c. denote the roots -of  an :equation
KT —pX" T+ qu" " ~ &c. = o 'of (#~1) dimenfions,.then
will the refulting equation free -from .radicals, , whofe

root is x, 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,
rXm Xm

Let the refolution be of this formula & =4/ Eﬂ+\/ﬁ_ *

rXm  rXm

Viy+v/3+&c. if ay B, ¥, & &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 ™™
dimenfions.

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




