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BusnHelHbIe U KBaJjpaTUdHbie ()OPMBI

I'JI1001. KakuMu MOTYT OBITh PAHT U CUTHATypa OrpaHUYeHUs HEeBHIPOXIEHHON BellleCTBEHHOM
KBaJpaTU4HOU (POPMBI CUTHATYPHI (p, m) Ha BEKTOPHOE MOANPOCTPAHCTBO KOpa3MepHOCTH 17?

I'JI10¢2. [l Kaxaoro IpoCcTOoro HaTypajibHOro p > 2 IepevyrcIiuTe Bce aHU30TPOIHbIEe KBAaJpa-
Tr4Hble GopMbl Hax nosieM F,, = Z/(p).

I'JI1003. Y6enurech, uro GyHKIUsA A — det A sBAseTcA KBagpaTUYHOU GOpPMOIN HA MPOCTPaH-
ctBe Mat,(k), n onummure Takoe JIMHeHOe NpeoOpa3oBaHue Y — Y’ npoctpancTsa Mat, (Kk),

yTo noJjspusanus Gopmsl det umeet Bua 2 det(X,Y) = tr(X Y?). slBnaercsa dopma det rumnep-
060JIM4YeCcKO?

I'JI10¢4. 3adukcupyem B npocTpaHcTBe W KBagpaTUuHbIX GOPM OT NIEPEMEHHBIX (X, X;) 6as3uc
X3, 2X¢X1, X3 U CBSKEM C KaXJIOH 2 X 2 MaTpuileil A TUHeHsIA onepaTtop S?A: W — W, ne-
peBomAmMH f(Xy,X1) B f (Yo, Y1), TAE (V. V1) = (X, X1) A. Hanumure ero matpuily B BLIOpaHHOM
6asrice U BeIpa3uTe eé cjief] 1 onpeiesiuTesb yepe3 tr A u det A.

TJ11005. [na X € Mat,(R) nycts det(tE — X) = t" — o;(X)t"" ! + 0,(X) t"% — ... VGemurecs,
4TO 0,(X) fABJAETCA KBaJpaTUYHOU ¢opMoi Ha npocrpaHcTBe Mat, (R), 1 BeUKMCIUTE €€ paHT
u curHatypy. Ecim o0muii ciiyyail BhI3BIBAET 3aTPYAHEHUA, pelnTe 3ajady ajia n = 2,3, 4.

I'JI1006. HaiiguTte curHatypy KBagpaTU4YHON GOPMEI tr (AZ) Ha npoctpaHcTse Mat,, (R). Ecsiu 06-
M CJIy4yall BBI3bIBAET 3aTPyAHEHMs, pelnTe 3agauy ajia n = 2, 3, 4.

I'JI1047. Paccmotpum nogie F,, = Fi[x] / (x3 — x + 1) xaK TpéxMepHOe BEKTOPHOE IPOCTpaH-
cTBO Hafx nosieM F;. Hanumure matpuny I'pama cuMMeTpUYHON OMJIMHEHON dopmsr! tr(ab) B
6asmuce [1], [x], [x?] u onumuTe Bce U30TPOMHBIE BEKTOPHI 3TOU (POPMEI.

I'JI1008. [TokaxuTe, YTO CUMILIEKTHYECKas I'PyIa TPAaH3UTUBHO AENCTBYeT Ha CHUMILJIEKTHYe-
CKMX 1 Ha N30TPOIMHBIX OAIPOCTPAHCTBAX JII000M (PUKCUPOBAHHOU Pa3MepPHOCTH.

I'JI1009. IlpuBeauTe npuMep TaKyX IIPOCTPaHCTBA V' € BBIPOXAEHHOU HEHYJIEBOM OWJIMHENHOU
$hopMoii f 1 JOMOJIHUTEIBHOIO K AAPY JieBoi koppessamuu B : V — V*, v —» (v, *), HOAIPO-
ctpaHcTBa U C V, uto orpannyeHure ¢Gpopmsl § Ha U 0CTaétcA BBHIPOXKIAEHHBIM.

I'J110010*. ITycTh GuinHeliHass popMa Ha MIPOCTPAHCTBe V OrpaHUYMBAETCS B HEBHIPOXKIEHHYIO
(popmy Ha koOHeYHOMepHOM noanpocTpaHcTse U C V. [TocTpoiiTe M30MeTpHUYeCKUN JIMHEUHBIN
nsomopdusm? mexay U u Ut

I'J110011%. JlokaxXuTe, YTO Y KAHOHMYECKOTO JINHEIHOTO OIepaTopa’ »# HeBHIPOXIEHHOI GHJIM-
HelHOU (HOpMBI Ha n-MEPHOM NPOCTPAHCTBE HaJl ajiredbpandecky 3aMKHYTHIM [10JIeM

a) XapakTepCTU4eCKU MHOTOYJIEH Y, (t) = (=" )(%(t‘l)

6) 1A Kaxaoro A # +1 uMeeTcsa COXpaHALAA pa3Mephl KJIETOK OWeKIUA MeXAy XKopZAa-
HOBBIMU KJIETKAaMU € COOCTBEHHBIM YKCJIOM A U XOPAAHOBBIMU KJIETKAMU C COOCTBEHHBIM
ypcsom A1

B) KOJIMYECTBA KOPAAHOBBIX KJIETOK KaXXJI0I'0 YETHOIO pa3Mepa ¢ COOCTBEHHBIM YUCJIOM +1

¥ KaX/[0T0 HEYETHOTO pa3Mepa ¢ COGCTBEHHBIM YHCIIOM —1 Beerja ueTHeL".

I'J110012*. lJokaxure, 4TO HaJ ajareOpanyecky 3aMKHYTHIM TI0JIEM XapaKTePUCTUKU HYJIb Kax-
JIbIY1 HEBBIPOXKAEHHBIN JIMHENHBIN ONIepaToOpP, YAOBJIETBOPALINN YCJIOBUAM IIpeAbIAyIIeN 3aaa-
YU, IBJIAETCA KAHOHUYECKUM OIepaToOpOM Ui € JUHCTBEHHOW C TOYHOCTBIO 10 NU30METPHUYeCKO-
ro n3oMop(dr3Ma HeBBIPOXKAEHHOU OUINHENHOU (POPMBI.

1Cﬂea YMHOXeHUA Ha ab: K - K, x — ab x.

>T.e. Takoi1 usomopdusMm f : ‘U = U*, uto B(f(v), f(W)) = (v, w) ans Beex v,w € ‘U, tme f: VXV > k —
naHHasA OunuHeliHasA ¢dopMma Ha V.

3HamoMmHI0, 4TO 3TOT OIepaToOp OJHO3HAYHO ONpefesAeTcs TeM, uTo B(u, w) = B(w, »u) 1A Bcex u, w.

“Ho MOryT GBITh U HYJIEBBIMU.



