Kuposckas JIMLL, M8, rpynna nonynpocpu AOJT “Buwkunns”, 1-26 nrons 2024 r.

CmmmeTpm HeCKne MHOro4JieH»bl

9 nronsa

Onp. MHorouseH f oT NI NnepeMeHHbIX Ha3bIBAETCA CUMMETPUHECKMM, ECIIN OH HE MEHSIETCS
Npu NtobbIX NepecTaHOBKAX NMePEMEHHbIX, TO eCTb ANS Nt0DOV NePecTaHOBKMA Qi i,y -« -y A,

qucen ot 1 go n seinonxero: f(ay, az,...,an) = flai,, ai,y ..., a, ).

Onp. 2nemeHTapHblE CUMMETPUHECKNE MHOIMOYNEHbI TL EPEMEHHBIX:

0'0:1) Oy = Z XhXiz...Xik,D,J'lﬂ]gkéTl

1< << Kikn

NHbiMu cnosamu, K-blii aneMeHTapHbIli CUMMETPUYECKITT MHOFOYNIEH MPeACTaBasieT coboii

CyMMY BCEBO3MOXXHbIX r|p0|/|3Be,u,eH|/||7| k NEPEMEHHbBLIX N3 M.

I. [okaxuTte, 4TO Cymma, pPasHOCTb U NPOU3BEAEHNE CUMMETPUYECKUX MHOFOYIEHOB SABIS-
OTCA CUMMETPUYECKMI MHOTOYJIEHAMMU.

I. ABnstoTcs M CUMMETPUYECKMU CEAYIOLWNE MHOTOUIEHBI OT TPEX NEPEMEHHBIX X, Y, Z:
(@) X¥*+y% (6) x +y—z (B) ¥’ +y’> +2° + 2xyz; (r) (x—y)(y —z)(z—x).
OcHoBHasi Teopema CUMMETPUYECKUX MHOro4seHoB. Jlioboii cruMmeTpuyeckuii
MHoroudnieH f(Xq,...,Xy) BbpaXkaeTcs 4epes sneMeHTapHble CUMMETPUYECKNE MHOTOYJIEHbI
NocpescTBOM onepaumii 4+, —, X. VIHbiMu cioBamu, CyLLecTBYeT MHOrO4YEH g OT TL NepeMeH-
HBIX TakoWi, 4TO g(07y..., On) = F(X1y...yXn).

Onp. bygem paccmaTpusaTh CTPOKWM U3 Uesblx HeoTpuuaTenbHbix ducen. Ctpoka A =
(a7, azy...,an) sekcukorpaghmydecku merbiue ctpokn B = (by, by, ..., by ), ecin ans Hau-
MEHbLLUEro 1 Takoro, 4To @i # by, BbinoaHeHo a; < by, nam cTpoka A siBASIETCA NpedrKCOM
cTpokn B.

Taknum 0bpa3om 3a[a&TCs JIEKCUKOrPaghuyecknii MopsAOK Ha YUCNOBbIX CTPOKaxX C LiesbIX

HEOTPULATENbHbLIX 2JIEMEHTAMMN.

1. Jokaxute, uto (@) crporo ybbiBatoLiasi NOCIeA0BATENBHOCTL CTPOK U3 TL LeSIbIX HEOT-
pruuaTenbHbix Yncen KoHedHa n (B) B 10DOM HeMyCTOM MHOXECTBE TaknWx CTPOK eCTb
HAaVMEHbLUWIA 3JIEMEHT.

Onp. CreneHbto 0fHOY/NEHA MHOIMX MNEPEMEHHbIX x]f‘x]f...x]fl“ Ha30BEM CTPOKY LieibIxX

HeoTpuuatenbHbix Yucen (ki, ko, ... kn).

Ol'lp. CreneHbro MHOro4aeHa MHOMmx nepEMEHHbIX HAa30BEM HaI/I6OJ'II:>LLIy}O B CMbICJiE€ JTEKCUN-

KOrpadpnyeckoro nopsifika U3 CTeneHel COCTaBAAIOLMX €ro O4HOYEHOB.

IV. Jlemma 1. yctb u = ax]f‘ xlz<2 co.xKnl @ #£ 0 — ebicwnii uned (OTHOCUTENBHO NeKcu-

KOTrpaPryecKoro nopsifika) CMMMETPUYECKOro MHorodneHa. Torga k1 > ko > ... > Ky,

V. Jlemma 2. [1na ntoboro ofHo4sneHa u = x]f‘x]z<2 . ..x]fl“ cki>zky>...>2ky > 0cyue-

CTBYIOT TaKue HeoTpuuaTesnbHble Lenble Yucna ly, ly, ..., L, 4To BbiCWN YNeH MHOroYeHa
L L In

0, 05 ...0;" coBnagaet ¢ u. Yucna ly, 1y, ..., 1, onpegenerbl 3TuM ycnoBueM OAHO3HAYHO.
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V1. [JokaxxuTe OCHOBHYIO TEOPEMY CUMMETPUYECKUX MHOTOYIEHOB C MOMOLLbIO BbIYUTAHNS
N3 TEKYLLIErO MHOFOYJ/IEHA MHOFOYJIEH OT O, 02, ..., Oy, YTODbI BbICLLINIA YN1EH YMEHbLIACS
B CMbICJIE IEKCUKOTrpadh4eckoro nopsiaka.

HanomuHaHue. V13 Teopembl Besy n BOIMOXXHOCTW AefnTb MHOMOYJIEHbI C OCTaTKOM Clie-
ayet dakT: ecin MHorouned f = a,x™ + An X" 4 ...+ a;x 4+ ap nmeeT N Kopeit

X1yX2y -« +yXn, TO UIMEET MECTO Pa3JIOXKEHNE
f(x) = an(x =x1)(x = x2) ... (x = Xn)

VII. [okaknte Teopemy Bueta ans mHorouyneHos BbICWIMX CTeneHeild. Ecam xq,...,X, —

kopHM MHorouneHa f = x™ + an_1X™ ' 4 ... a;X + ag, TO MMEET MeCTO CUCTEMA PABEHCTB

p
X1 +X2+ ...+ Xp = —Qn_1,
X1X2 +X1X3 + ..o X9 Xy +X2X3 T X2Xa e XX e + Xn—1Xn—2 = Qn_2,
< X1X2X3 + X1X2Xg4 + oo o + Xp—2Xn—1Xn = —Qn_3,

([ X1X2. .. Xn = (—1)"ao.
ObpaTute BHUMAHWUE, YTO B JIEBbIX HaCTAX YPaBHEHWUN CUCTEMbl CTOAT 3/1eMEHTapHbIe CUM-
METPNYECKMNE MHOFOYIEHbI OT KOpPHeli MHorodneHa f.
1. 3Haa, yto 07 = a, 07 = b, 07 = ¢, HallguTe
(a) ¥* +y* + 2% (6) Xy +x*2* +y*2% (B) X* +y° +2° — 3xyz.
1

2. [1ns sewecTeerHbIx yncen a, b, ¢ BoinonHeHbl pagencTea abc = 1una+b+c =+ —|—%.

o=

Jloka)kuTe, 4TO Kakoe-TO U3 HUX paBHO 1.
3. Yucna x,y, z ygosnetBopsitoT paseHcTBy (X + Y + z)(xy + xz + yz) = xyz. JokaxuTe,
4TO CYMMa KaKUX-TO ABYX U3 HUX PaBHa HY/HO.

4. [laHbl TpU BELLECTBEHHbIX YNCNA X, Y, Z, A5 KOTOPbIX
x+y+z>0,xy+xz+yz>0,xyz > 0.

MokaxnTe, 4To X,Y,Z > 0.

5. PewnTe cnctembl ypaBHeHnii:

x+ty+z=2 x+ytz=a
(@) <X +y*+22=6 (6) < X*+y?+22=ad’
Xy 20 =38 ¥y +2=d

6. [lokaxuTe, 4To 3Ha4eHMe NtOOOro CUMMETPUYECKOTO MHOFOYJIEHA C LEebIMU Ko3duLu-
eHTamu OT KOpHell yHuTapHoro (koacbULMEHT NPU OAHOUMEHE C BbLICLUEN CTENEHbIO paBeH
1) MHorouneHa ¢ uensiMn koadduymneHTamu sensetcs yensiM duciom. (Cumtaem, 4To BCe
KOPHW BELLECTBEHHbIE).

7.MycTb a > b > ¢ — kopHn MHorounena x> —3x+1. JokaxuTe, 4to (a—b)(a—c)(b—c) =
Vk ansi HekoToporo HaTypanbHoro k.
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