Kuposckasi JIMLL, M8, rpynna “Y4ebubiii kopnyc” AOJ1 “Buwkunne", 1-26 nrons 2024 r.

CmmmeTpm HeCKne MHOro4JieH»bl

9 nronsa

Onp. Myctb f(X1,X2,...,Xn) — MHOFOYNEH OT NEPEMEHHBIX X1, X2, ..., Xn. DyleM Ha3bIBaTL
3TOT MHOTOYNEH CUMMETPUYECKMM, €Cnn Ans noboii nepectaHoBku (ir,i2,...,1n) 4mncen
(1,2,...,n) BbinonHeHo paBeHCTBO f(X1,X2y ...y Xn) = F(Xi,yXiyy-++yXi, ), TO €CTb MHOIO-

HYJ1€H HE MEHAETCA NpU NEPECTAHOBKE €ro NEPEMEHHLIX.

Onp. Cpeay Bcex CUMMETPUYECKUX MHOTOYIEHOB OT MEPEMEHHbBIX X1, X2, . . . y X1, BbIAENSIOT-
CA OCHOBHbIE NN SJIEMEHTAPHbLIE CUMMETPUHECKNIE MHOIO4HYJIEHDbI!

e 0 =X1+X2+...+%Xn

° 0'? =X1X2 +X1X3+ ... XX FX2X3 XX F e XXy e + Xn—1Xn—2.
[OBOpSi PYCCKNM SI3bIKOM, 3/EMEHTAPHbIA CUMMETPUYECKINA MHOrOYNEH O MNpeacTaBasieT

coboii CyMmMy BCEBO3MOXHbIX MPOU3BeAEHNA K NepemMeHHbIX N3 1L NMEIOLLUXCS.

I. ABnsieTcs an cymma/pasHocTb/npon3seseHne CUMMETPUYECKUX MHOTOHIEHOB CHOBA CHM-
METPUYECKNM MHOFOYEHOM?

Il. Kakue ns HukenprBeaéHHbIX MHOFOYNEHOB OT NMEPEMEHHbBIX X, Y, Z ABASIOTCA CUMMETpPY-
yeckumn? (a) x +y—z (6) x> +y? (8) ¥} +y? + 22+ 2xyz (r) (x—y)(y—2z)(z—x)
OcHoBHasi Teopema CUMMETPUYECKUX MHOro4sieHoB. Jlioboli cruMmmeTpudeckuii
MHorounieH f(X1,...,Xn) BbIPaXKaeTCs Yepe3 OCHOBHblE CUMMETPUYECKNE MHOTOYJIEHbI MO-
CPesCcTBOM onepaumnii 4+, —, X. VIHbIMu cnoBamu, CyLLECTBYET MHOTOYIEH g OT TL NEPEMEHHbIX
Takoii, 4to g(of, ..., 0n) = f(x1,...,Xn).

HanomunaHue. /13 Teopembl besy n Bo3MOXHOCTM AennTb MHOrOYAEHbI C OCTAaTKOM Clle-
nyet dakT: ecnn mMHorouneH f = apX™ + An_1X™ + ... + a;X + Qo MMeeT T KOpHeii

X1yX2y ..y Xn, TO UMEET MECTO Pa3/iOKeHNe
f(x) = an(x —%x1)(x —x2) ... (x —Xn)

. [okaxnte Teopemy Bueta gns mHorouneHoB BbicUx cTeneHeli. Ecam xq,...,Xn —

KopHU MHorouneHa f = X™ 4 an_1X™ " + ... a;X + ag, TO UMeeT MeCTO CUCTEMa PaBEHCTB

s
X1 +X2+ ...+ Xp = —Qn_1,
X1X2 +X1X3 + .. o XXy T X2X3 T X2Xg + oo s XXy F e + Xn—1Xn—2 = Qn_2,
< X1X2X3 +X1X2Xq + .o F Xpn2Xn—1Xpn = —Qn_3,

J— n
([ X1X2+ .. Xn = (—1)"ap.
OTMeTUM, 4YTO B NIEBbIX YacTAX YPAaBHEHWIA CUCTEMblI CTOSIT OCHOBHbIE CUMMETPUYECKME

MHOFO4YJIeHbl OT KOpPHell MHoro4yneHa f.
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1. 3Hag, 4TO O'} = 2, 0'% = 3, G? = 4, HalignTe

a) X2 +y?+22 (6) x*y? +x*y* +y%z? (B) ¥ +y> + 22 —3xyz
Yy Yy Yy Yy Yy Yy

2. PewuTte cuctemsl ypaBHeHUii:

X+y+z=2 x+y+z=a
(@) {X*+y*+22=6 (6) (X*+y*+z2=a’
Xy’ +2° =38 X +y +2=a

3. [aHbl Tpu BeLEeCTBEHHbIX YCNA X, Y, Z, A1 KOTOPbIX
x+y+z>0,xy+xz+yz>0,xyz > 0.

[MokaxuTe, 410 X,Y,2Z > 0.
1
+E'

o=

4. [1ns BeleCTBEHHbIX Yncen a, b, ¢ BbiMoiHeHbl pageHcTBa abc = 1 n a+b+c = 1;—|—
[lokaxuTe, 4TO KaKoe-TO U3 HUX paBHO 1.

5. Bewjectsennbie yncna x, Y, z yaoBAeTBOPSIOT paBeHcTBy (X +Y-+2z)(xy+xz+yz) = xyz.
JlokaxxuTe, 4TO CyMMa KakKux-TO [1BYX M3 HUX paBHa HYAO.

6. [lokaxkuTe, 4TO 3HaYeHne Nt0HOro CUMMETPUYECKOrO MHOMOYIEHA C LebiMK KO3hduLm-
eHTaMn OT KOPHEN YHUTapHOrO MHOro4YseHa C UebiMU KOIPPULNEHTaMN SBASETCA LEbIM
qncaom. (CynTaem, HTO BCe KOPHU BELLECTBEHHbIE).

7.Myctb a > b > ¢ — kopHn MHorounera x> —3x~+1. JokaxuTe, uto (a—b)(a—c)(b—c) =
vk ansi HekoToporo HaTypanbHoro k.
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