XXIX Kwuposckas Jletuss Muoronpenmernasi IIkosa.
Bumknab, 3—28 urona 2013 roga. IIpodn 9.

TeopeMa Buera u cCuMMeTpndecKrne MHOI'o4JieHbl. 12 uronsa
HepBoe oTaeJieHue

1.1 JlokaxkuTe, YTO CyMMa Mm-X CcTeleHeil KopHeil MPUBEIEHHOI0 KBaIPATHOIO TPEXUJIeHa, C TeJTbIMU
KO3 PUIUEHTAMU SIBJIAETCA 1EJIBIM IHCIOM I JIF0O0TO HATYPAJJIBLHOTO M.

1.2 a) Haiiyiure cymMMy KBajipaToB KOpHeit MHOTOUIeHA 12 + 2 + Ta + 1.

6) Haiizure cymmy Ky6oB ero KopHei.
1.3 CymecTByIoT Jin TaK¥e HEHYJIEBbIE JIEHCTBUTE/IbHBIE TUCTA A1, A2, - - . , Gy, b1, bo, . .., by, 9TO

(2% —ay24by) (22 —agw+by) - - - (12 —a,2+b,) = (x—ay)(x—az) - - - (x—ay)(x—by)(x—by) - - - (x—by,).

1.4 B kjeTkax Tab/uibl 3 X 3 paccTaBjeHo 9 duces, MpuIeM CyMMbI 9HCEI B CTPOKaX U B CTOJIOIAX
TabJIMITHI PABHBI MEXKIy co0oii. JloKaxkuTe, 9TO cyMMa IIPOU3BEACHUIl Ircesl B CTPOKAX TaOJIUIIbI
paBHa CyMMe IIPOM3BEJICHUN UNCe B CTOIOIAX TaOJINIIbI.

1.5 Bynem Ha3bBaTh pa3zMepoM MPsMOYTOJHHOTO TapaJijie/euie/la CYMMY TpeX €ro U3MepeHuil —
JIJTUHBI, TIIUPUHBI U BBICOTHI. MOXKEeT JIn B HEKOTOPOM IPAMOYTOJILHOM MapaJLiesIeuIe/e moMe-
CTUTHCA OOJIBIIUI TI0 Pa3Mepy MPsIMOYTOIbHBIN TTapaJuieenumne’

BTopoe oTaeJsieHue

Onpedenerue:  Muorounen  P(xq1,%9,...,T,)  Ha3blBae€TCs  CAMMETPUYECKUAM,  €CJIH
P(z1,20,...,2n) = P(Zo0),%0@),---To@m)) AId moboit mepecramokun o : {1,2,...,n} —
{1,2, ces ,n}. Hampumep, muorowien x4y + y4x + ziz + 2 + y4z + z4y ABJIAETCs CUMMETPHU-
JecKUM, a MHorowienbl T2y + y?z + 2%x m 2% + y® + 22 - mer. Daemenmaprvim CUMMEMPUNECKUM
MHO20UAEHOM CTETICHN Kk OT MepeMEHHBIX I'q, Ly, . . . , T, HA3bIBACTCA MHOIOYJICH

er(ry, e, ..., 1y) = g Tj Tiy « Ty
1<i1<i2<...<ip<n

B uacrHocTH, €1(T1,Ta, ..., Ty) = X1 + To + -+ + Tp U €,(T1,Ta, ..., Ty) = T1To - - Ty Mbl Takmke
cuuTaeM, uTo €y = 1.

2.1 Teopema Buera
Ecau muoroysien x”+an_1x"*1+. ..+a1x+ag UMeeT KOPHA (1, (g, . . ., Oy (c y4eTOM KpaTHOCTeﬁ),

10 ap_j, = (—1)Fep(ar, az, ..., an).

2.2 Y mHOrowiena " +a,_ 12" '+ - -+asx?+ a7+ 1 Bce KOPHHU - MOJIOKNTEIbHDIE JeHCTBATEIbHBIC
qncna. JJokazkure, 40 |ag| + |an,_x| > 2C% nas moboro 0 < k < n.

2.3 a) Ilycrb po (21,22, ..., T,) = " + 2h" + -+ - + 2. JlokaxkuTe, 9T0 Jyisi JEOOOrO HATYPATHLHOIO
m

M BBILOJTHEHO MeE,, = g (=) 'prem_r (dopmyara Horomona).

r=1
6) Jlokazkure, 4TO CyMMa Mm-X CTeleHeil KOpHeil yHUTapHOIO MHOTOWIeHa C IesbiMu Kodddu-
[IMEHTAMHE SIBJISETCS TEIBIM THCJIOM /IS JII0O0T0 HATYDPAJIBLHOTO M.



Tperbe oTaenenue

OcHoBHasi TeopeMa 0 CUMMETPUYIECKNX MHOrOYJIeHAX
Muorounen P(xy,Z,...,x,) ¢ negbiMu KodbdUIUeHTaMu sIBJIsIeTCsl CAMMETPUIECKAM TOIJIa U
TOJIBKO TOTJIA, KOTJIa Haii1eTcst Takoit MHOTOYIeH (Y1, Ys, - . ., Yp) C IEIBIME KOIDPUIMEHTAMHI, UTO

P(zy,x9,...,2,) = Q(e1(x1,Ta, ..., xp), €2(T1, Ty . o, ), ooy (X1, X2, oy ).

Onpedenerue: st ctpouek o = (aq, g, ..., a,) 1 3= (b1,ba, ..., by,), r1ie a; u b; - HEOTpHUIIATEB-
HBIE TIeJIble JHCIa, Oy/IeM TOBOPUTDH, 9TO (v OoJibilie [ B JIeKCUKOTPa(UIeCKOM MOPsiJKe U IUCATH
a > [, ecmn o # B u a; > b; 1j19 HAMMEHBIIETo ¢, TAKOTO 9TO a; # b; .

3.1

3.2

3.3

3.4

a) IMokaxkure, 910 Jyisi (v # [ BBINOJHEHO POBHO OJIHO U3 ycjoBuit o = f u 3 = .

6) Tokaxure, uto @ = S u = v = a > 7.

6) Hokaxure, uto @ > fu o = f = a+d > f+ [ (cnoxkenne o u 3 NPOU3BOJAUTCsI
HOKOMIIOHEHTHO).

okazkute, 94T0 HE CYIIECTBYET TAKOW OECKOHEYHOM TOCIeA0BATETLHOCTH {v, }, 9TO v = (rg >
PN an >_ PPN

Onpedeaenue: st muorowiena P(zy,xs,...,x,) cTapiieili CTENEeHbIO HA3bIBACTCS HAMOOJIb-
masi B JIEKCUKOTPaUIeCKOM MOpsiJIKe Takasi crpodka « = (aj,asg,...,a,), 9TO OJHOUIEH
xtas? - - BxoguT B P ¢ HemysieBbIM KO3(bDMUIHEHTOM.

a) Jlokaykure, 4To cTapiias CTeleHb MHOrOWwIeHa P() paBHa cyMMe crapiieil cTereHn MHOTO-
ajneHa P u crapiieit crenenun MHOroWIeHa ().

6) Ilycrs a = (ay, as, .. .,a,) - crapias CTerneHb cuMMeTpudeckoro Muorodiena P. Jlokaxkure,
qTo a1 = Qg = *++ 2> Q.

B) Ilycte a0 = (ay,a9,...,a,) W a; > ag > -+ > a,. llokaxunre, 910 9Ta CTPOUKA SIBJISTETCS
cTapIIeil CTeIeHbI0 MHOTOY/ICHA,

e1(T1, Ty ooy Ty) T Peg (X1, Toy oo, my)* TN ey (X, Ty )T T e (X, Ty X))

r) /lokaxKure OCHOBHYIO T€OPEMY O CUMMETPHYECKUX MHOTOU/IEHAX.

,Z[OK&)KI/ITG, 4TO 3HAYEHUE JII0O0ro CUMMETPHUYIECKOI'O MHOI'OYJIeHa OT KOpHGfI YHUTaApHOT'O MHO-
ro4JiecHa C IOeJIbIMM KOS(b(bI/IHI/IeHTaMI/I ABJIACTCA TEJIbIM 9YHCJIOM.



