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PO = ) o = ) aix™™* = ag(x = x)(x = X5) -+ (X = o)

k=0 k=0
NFUUSLENS YU ag # 0,31, a5, ..., ay UATIIALTEEDU X1, X, o, Xy DI

Sudunpaiananaiu Inermwundeynsaineilie
n

Sk = zx]k k=012...

j=1
dmdunavinvassnyuy P(x) feglugdiavenidsssund wag Eq = 1,

Ex = Z Xj, Xj, " Xj, 5 K=12,...,n

1<j;<Sj <+ <Sjksn
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Abstract
This article aims to show the proof of Newton’s identities all the
steps in detail which result is true as follow: the polynomial of degree n, in

the complex variable x,
n

n

PO = ) apixk = D a™* = ag(x — x)(x — %) - (x—%,)
k=0 k=0

with complex coefficients ag # 0,a4,a,,...,a, and complex roots, not

necessarily distinct, X4, X5, ..., X, . The notation is given by
n
S, = k.1, —
o= ZX]- ik= 0,1,2 .
j=1
for the sums of the natural powers of the roots of P(x) ,and E; =1,

Ey = Z X, X, X K=12,....n

1<j1Sjp < <Sjksn

for the symmetric polynomails in the roots. Which satisfy the relations

k k
Zak_]-S]-: —ka, ; k=12,..,n—1 Z a5 =0;k=n
j=1 j=k—n
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and

k k
Z(—l)j_lEk_]'Sj = kEk ; k= 1,2, e, 1 — 1, z (—1)]Ek_]S] = O,k = n

j=1 j=k-n
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Nendesiusnuyuinlugliavenidesssued lnedvuanyuiudng n luguda
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n n

PO = ) apiod = ) apx™ = ag(x = x)(x = Xg) =+ (X = %)
. . k=0 k=0 .
NFNUTLANDTaoU ag £ 0,a4,a, , ...,y LATIIATIGOU Xq, Xy, oo, X, TIH

Fulunsananainaiu lnsfuundunsainadife

n

Sk = Zx]k;k =0,12..

j=1
dmSunauvanvessinmyuy P(x)fieglugliavenidsssuwd was By = 1,

Ex = Z Xj, Xj, X kK=12,...,n

1=j1<Sjp s+ Sjk=n
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neuduazesusiwmnAnfiugundnluieldusznounguijumenanual
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n
1) zaan_]- =0
j=0

n
Al P(x) = Z apx" K = agx" +a;x" 1+... +a,
k=0

LAY Xq,Xp, Xg, ., Xy UUSINAMBUVBY P(X) = 0

2 =, -
wld  agx" +ax" !t +a,x," 2+...+a, =0
agx," +a;x," 1t + ax,t 2+, 4+a, =0

agxs! +a;xx" "t + axs"2+...4+a, =0

Way  apXyt +a;x +ax, " %+...+a, =0
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RIEUELEANS
ag(xM + x5+ xT+ . x) +a, x4 xDT 4 xE T x0T

Fa, XM+ x0T x0T D)+, (XY XY+ xO+ +xD) =0

ﬁﬂﬁu aosn + alsn_l + azsn_z +... +anSO = 0

n

Tufe zajsn_]- =0 ;Sy=n
=0

n
2) Z(—l)jE]-Sn_]- -0
i=0

n Ex = Z Xj, Xj, X, > K=12,..,n

1<j1<Sjp S <jksn

Lﬁ@ n= 1; E081 = (1)X1 = Xl
E1So =x1(1) = x4

eldl EoS; —E;So =0

1
ot D (IS, = 0
=0

do n=2; ES, = (D(x2 +x2) = x2 +x2
Elsl = (Xl + XZ)(XI + Xz) - X% + X% + X1X2 + X2X1

E,So = x1%2(x) + x9) = 2x3%;

Azld EoS, —E;S; +E,Sp =0
2

it D (1B, = 0
i=0

do n=3; EgS;= (D2 +x8 +x8) = x8 +x8 +x3°
E]_Sz = (Xl + XZ + X3)(X12 + X22 + X32)

=X + X5 +X3° + X1XF + X1XF + XX P + XoXF + X3XP + X3xF
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E;S; = (X1Xp + X1X3 + X5X3) (X1 + X5 + X3)

XoXE 4 Xi %2 4 XXXy T XaX? + X XeXn 4 X%X2 + X XX

= XpX{ 1X3 1X2X3 + X3X{ 1X2X3 1X3 1X2X3
2 2

+ X3Xy + X5X3

E3Sp = (x1X,%3) (x{ + x2 + x2) = 3%, X,X

390 1X2X3) (X1 2 3 1X2X3

awls E,S; — E;S, + E,S; — E;S, = 0
3

Thifte D (—1ESsy = 0
=0

Vo 1
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n

Z(—l)jEan_]- —0;S,=n

i=0
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el

k
Z:ak_]- j= —kapy ;k=12..,n-1
=
k
Zak_ij:O ; k>n
j=k—-n
k
z(—l)i‘lEk_]-S]- —kE, ;k=12..,n—1
=
k

> RS =0 k=zn
j=k—-n

L3

NAIU
U

9
k
1) Z ak_S = —kay ; k=12..,n—1
=
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k k
z dg— j ] = akSO + 2 ak_]-S]-
=1

j=0

= hag +2ajSk_]- ; Sg=n

k-1

= nay — kay + [ kay + Z aj Sk~
i=0

= (n — k)ag Tned Z a;Sx_; =0
j=0
k
W50 Zak_]-S]- =(m—-Ka ;k=01,..,n—-1
i=0
E?qw%JcU k = 0 Q%JJVLG]J aoso == nao ﬁu%@ SO =n
1

dlo k=1 a2l Z a;-jS; = (n—1)a,
i=0

apS; = —a;

1
z al_]‘S]' = —a1

i=1
2
Wo k=2 azla Z a,_;S; = (n — 2)a,
=0
a181 + a052 — _2a2

2
Z a2]]__2a2

=1
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3
Jo k=3 awld 2 as_S; = (n — 3)as
=0
a350 + azsl + a1$2+a033 = Ila3 - 333
a251 + a182 + a053 - _3a3

3

Z ag_]'S]' - _3a3

i=1

LI519za U ulSeslUauds k= n— 1
n—-1

dlo k=n—-1 azl§ Z ap-1-j5=(m—(n—1))ay,
i=0

ap-150 + ap-251 +ap-352+... +aSp—1 = ap—1

an_zsl + an_382+. . +aosn_1 = an_l - nan_l

n—1

2 Ap-1-j5§ = — (n—Day

i=1

k
Zak_]- j = —kak

i=1
ndamnuald k=1 89 k =n — 1 15933ldnaaguidudail
K

Zak_]-Sj =—kay ; k=12,...,n—-1
j=1

k
(2) Z ak_]-S]'Z 0 ; k=n

j=k-n
n+q

Wed1n 0 = Z a]-Sn+q_J-
j=0
n+q

= Z An+q-jj

j=0
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EI"*]_ n+q
= z An+q-jS) + Z An+q-jd)
j=0 j=q
n+q
0+ Z AnrqeS W67 an =0 ;i=12..q
j=q
k
:Zak_]-S]- Lﬁak:n-l-an;q:O,l,...
j=k—n

k
AIUU z ak_]'S]' =0 ; k>n
j=k—n

K
(3) Z(_l)j_lEk—ij =kEy ; k=12,..,n—1
=1

k k

2 Z(—l)jEk_]-S]- = E,S, + Z(—l)jEk_]-S]-
i=0 i=1
k-1

= nBy + ) (MBS

=
k-1

= nEy — kB + | KEj + Z(—nk-l‘ ESi_;
=0

k
= (n— K)Ey + Z(—nk-iEjsk_]-
j=0

k

= (n—K)E, lad Z(_l)k—igjsk_]_ —0

j=0

k
finsan Z(—l)fEk_]-Si —(n—KE ;k=01,.,n—1
=
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amsu k=0 azla EySy = nE, tufe Sy =n
1

fo k=19l Y (-1 B8 = (0 - DE,
i=0

Elso - E081 == HE1 - El
E¢S; = Eg

1
Z(—ni—l E,_S; = 1E,
=

2
dlo k=2 asld Z(—nl‘ E,iS; = (n — 2)E,
=

Ezso - E181 + Eosz = nEz - 2E2
—E181 + Eosz = _2E2
E1$1 - Eosz = 2E2

2
2(—1)1—1 E,_;S; = 2E;
=

3
fio k=3 9dd ) (~1) Es 8 = (n— )
=0

E3$0 — E281 + E1$2 — E083 — nE3 — 3E3
_Ezsl + Elsz = Eosg == _3E3
Ezsl — E]_SZ + E083 - 3E3

3
Z(—ni-l Es_S; = 3E;
i=1

1I519gAiunsuiliSeslauds k=n—1

n-1
o k=n—1 asl¢ Z(—l)j En_1iS; = (0 — (0 — 1))Eyy
i=0
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> T By = (= DE,
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i=1
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k
Z(—l)j‘l Ex-iSj =KkEx ; k=12,..,n—1
i=1

k
@) ) (B8 =0 ; k=n
j=k—n

n+q

dosn 0= Z(—l)j |
=0

q-1 n+q
= Z(_l)j En+q-jSj + Z(—l)i BntqiS;
j=0 j=q
n+q
=0+ Z(—l)] En+q—ij 1@8‘1‘7]. En+i =0;i=1,2, . q
j=a

k
= z (—1)! Ex_S; e k=n+q=n;q=0,1,..

j=k—n
k
fufu ) (D EgS =0 sk=n
j=k-n
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6

F989 ANMIMUNAUIN Sy = Z =0,1,..,10

01 Xo, Xy, ey Xg L?Juiwmmaawwum P(x) =x®+x>+2x*+1
Wy Awmun P(x) = x® +x° +2x* + 1
il a; =1,a, =1,a, = 2,a, =a, =a; =0 oz ag =1

PNLDNFNBUVBITIFUTNAINUALAE
K

Zak_]-S]- = —kay ; k=12,..,n—-1

J=1

1
Lﬁla k=1; Zal_]-S]- =apgS; = —a4
j=1
wld S, = -1
2
dlg k= 2; Zaz—jsi = a15; +ag5; = —2ay
=1
wld S +S, =—4
3
dlg k=3; Zag_]-S]- = a;5; + a;5; +a,S; = —3a;
j=1

awld 25, +S,+ S;=0

fie k= 45 za4_ij = a3S; + a5, +a;53 + 205, = —4a,

wlel 2S,+S3+S,=0
5
Liﬁ@ k - 5, Z a5_]'S]' - 3481 + 3382 + 3253 + 3184 + aoss - _535
=1

wld 2S3+S,+S5=0
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wavile k=6+q=n ;q=0,1,..

WAZIINLENANYAYBIIAUNNUA LAY
K

Zak_]-S]-ZO ;kZl’l
j=k—n
6+q
Qgiéf z 36+q_]'S]' =0
j=6+q—6

6+q

Z a6+q_ij =0

j=q
a6Sq + a531+q + a432+q + a3S3+q + azs4+q + 31$5+q+a036+q =0

Sq+ 0+ 2S41q + Sseq + Serq = 0

W30  Sg_g + 2Sk_p + Sk_q + Sk =0

9
v v =f

Aaludasuin S =6,S,=-1,5,+S, =—4
28k + S  +S =0 ; k=345
Le¥ S+ 25k 2 +Sk_1+S¢y=0 ; k=6
Fanadnslnoiowdnldnadusied
S,=—3,S:,=5,S,=1,Sc=-11,S:=3, S, = 20
Sg = =23, Sg = =22, S0 = 67

dqu
Aruamyua P(x) An3 n lugusudsi@edeu x dsil
n

P(x) = z A kXS o ag* 0

k=0
n

lagfl Sy = Z x 1k = 0,1,2 ... \luravinvessinwyun P(x) Tugdiavenid
=1
5TV RTIAUTOMAT Sy lnAIETEULANNISIBWAR lngadeandnwaluesilcu
k

Z aS; = —kag s k=12..,n—1

j=1
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