MarMak BILID. Axre6pa, 1 kypc. 3azauu. Ancrox Ne 11 (17.04.2026)

TeH30pHa}I, CUMMeETpHUYEeCKasa U rpacCMaHOBa aJIl"erbI

AJll101. Ilycts v € V u w € AXV. IIpu kakux k paBeHCTBO v A @ = 0 PaBHOCHJIBHO CYIIECTBOBA-

Huio Takoro n € A"V, uto w = v A ?
) A"V, ® .. 8 Vi) =D i, ATV ® ... @ ATV
(cymMmmupoBaHue UAET IO BCEM My, ..., M CmMy + ...+ m, =nu 0 <m; <n)?

AJI1163*. [TycTh HAGOp BEKTOPOB W = (W4, ..., W,,) IPOU3BOJIEH, a U = (Uy, ... , U, ) JINHEIHO He3a-
BUACHAM. JIOKaXUTe, 9TO Uy AW; +...+U, AW, = 0 €CJI1 1 TOJIBKO €CJIU W = U A 711 CUMMeTPUYHOU
Matpursl A € Mat,, (k).

AJI11¢4. [na nuHenHOro oneparopa F : V — V Beipa3uTte yepe3 K03 PULMEHThl XapaKTepUCTU-
YeCKOro MHOTOYJIeHa y(t) uncia: a) tr F®% 6*) tr F®3 B) det F®? r*) det F®3.

AJI11¢5. Ilycts iuHenHbIN oniepaTtop F : V — V auaronanusyewm. [losoxum

SkF: S*V - SkV, v, ... v, > F(vy)...F(vy),
ACF 2 ARV 5 ARV, vy A AV s FW) AL  AF (V).

BrlpazuTe cOOCTBEHHBIE 4KcCJia 3THUX ONEpaTOpOB 4yepe3 COOCTBEHHBIE uucia F U JOKaxuTe

B k[¢t] paBenctsa: a) det(E — tF) ™" = X5, tr(S¥F) t* 6) det(E + tF) = X5 tr(A*F) t*.
AJI1106%. BepHsl Jiu paBeHcTBa 13 3a/1. AJI1165 Takxe U Ui HeJraroHaIn3yeMbIx F?
AJI1167. ITycts chark = 0 u tr AXF = 0 npu Bcex k > 1. BepHo 1, 4TO F HUJIBIIOTEHTEH?
AJI1108. 3meHuTCA JIM OTBET IpeablayIei 3agaun, ecu chark > 0?

AJI1109. ITycts dimV = d > 2. Kakue 3HaUeHUs] MOXET MPUHUMATH rk AG1R?

AJI11610. dukcupyeM HeHyJeBoil Bektop u € V. Omeparop 1, : V*®" — V*®" 1 mpoiicTeen-
Heiii' omeparopy A, : V™D . YO W, 4y ® w, JIEBOro TEH30PHOTO YMHOXeHHs Ha i,
Ha3BIBAETCS GHYMPEHHUM YMHOJCeHUeM Ha u. SIBHO ONMUIIMTE ero AeiCTBHE Ha 3aJaHHYI0 Nn-
JuHelHy0 popMmy ¢ : V X ... XV — k, paccmaTpuBaeMyo Kak TEH30p @ € V*®" BrBaeT nu Ly
He snuMopdeH npu u # 0?

AJI11011. ITycth chark = 0, Tak uto (S"V)* ~ S*(V*) u (A"V)* ~ A™(V*). ®ukcupyem HeHyJe-
BOI1 BeKTOp u € V. ECTh Jiu CBsI3b MeXy omepaTopoM J,, AuddepeHIpOBaHNs MHOTOUJIEHOB
B HaIpaBJIeHNU BeKTopaZ u U omeparopamu a) S™V* — S™V* 6) A"W* — A" V* nBoii-
CTBEHHBIMU K onepatopaM S™ 1V — S™V u A"V — A"V neporo yMHOXeHuUs Ha u?

AJI11012. [TokaxuTe, 4TO MOAIPOCTPAHCTBA .7y NV @2 1 .74 NV *®2, koTophIe MOpoX AT Hziea-
JIbI COOTHOIIIEHUI KOMMYTHUPOBAaHUA M aHTUKOMMYTUPOBaHUSA B TEH30pHbIX aire6pax TV u TV*
COOTBETCTBEHHO, SABJIATCA aHHYJIATOPaMH APYT Apyra OTHOCUTEIbHO KAHOHUYECKOTO CIapH-
BaHus Mexay V&2 u V*®2 3anaBaeMoro moJsHOM CBEPTKOMN.

AJI11013 (xoMmmekcsr [le Pama u Komysisa). @ukcupyem B V* 6a3uc x,, ... , Xy, 1 TMIOJIOXKUM
a¥ in ®0d/dx;: AFV* @ S™V* - AMFIV* @ S™ W w @ f - Zixi Aw® If/dx;,
08 0/0x;@x;: AV QST - AW QST wQf - ), 0w/0x; @ %, f -

[ToKakuTe, 9TO TU OIEPaTOPHl a*) He 3aBUCAT OT BHIOOpA Gasrca 6) YIAOBJIETBOPAIOT PaBeH-
crBam d* = 0, 0% = 0, dd + 9d = (k + m)1d ykyggmy. B*) Borunciure kerd /imd u ker d /im 6.

* o .
[Tpu xaHoHMYeckoM oToxaecTsaerun V€™ ¢ VO™ nocpecTBOM MOJTHOMH CBEPTKU.
*HanomHio, 4TO ec/u e, ...,e4 €V U X4, ..., X, € V* — IABONCTBEHHbIE 6a3UChl, A U = A€, + ... + Azey, THe a; € K,

10 0, f £ Y% a,0f/0x;.



