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EBknaugoBa reomerpus. /lomosHuTeabHBIE 3aAaA.

A11%<>1. CpaBHUTe Pe3yabTAThl OPTONOHAIU3AINN CTaHAAPTHOrO Oasuca {z”} mpocrpancrsa Rz]
OTHOCHUTEJIBbHO CKaAJAPHBIX HpOI/IBBe,quI/IfI

a) /IP(x)Q(x) dx 6)/ )2 )/ (x)e %dz 1) +/OOP(:C)Q(x)em2dx?

C CeMeUCTBAMU MHOTOJIEHOB ﬂarrepa, OPMUTA, ﬂemaH,qpa n YeoOnmmenal:
N (o= pn 2 n . —2 "
1) Lo(x) = o P77 9y B (2) = e e g) p () = 0= 4) T, (%) = cos(n arccos z)

dx™ dz™ dx™
1
A11502. [l1a JaHHBIX k TOYEK Py, Pa, ..., Pr O003HATMM depes Ap o, o = det(|pzp]| ) ompeneu-
Teas kX k-MaTpunbl, 06pa3oBaHHON KBa,IPATAMEA PACCTOSHIN MEXK Iy TO‘IKaMI/I, adepes 'y b o0
ompegeruTens MaTpunbl pasMepa (k + 1) X (k + 1), moqy4eHHON TPUNUCHIBAHUEM K MPeIBITyIIen
MaTPHIIE eJMHUIHON CTPOKH U eJUHIIHOTO CTOI0IA CBEPXY U CIeBa, & TaKxKe Hy.Id B IeBOM BepPXHEM
yray. [Tokaxwure, 110 a) Tpoprrwn = Gioiy 5o, .. 508, TA€ G — ompegemnrens ['pama ;
n hd — .
6) Do, P1,---,Pn € R” aexar B (n — 1)-MepHOU runepmiockocta <= I, ., =0;

A,
B) KBAJpaT pajmyca Mapa, OMUCAHHOTO BOKPYT CHMILICKCA [P, P1, - - -, Pp] PABEH —3 o
PO,Pl, Pn

r) (n+ 2) TOYKY Do, P1, - - -, Ppy1 € R™ TOrIa U TOABKO TOraa JexkaT Ha (n — 1)-MepHOU chepe
WM TUIEPILIOCKOCTH? ) Koraa Ay, =0.

A11%<>3. CeskeM ¢ KaxkIOW IMeHTPAIbHO CHUMMETPUIHOU OTHOCUTENBLHO HYJs OrPAHMIEHHOW BbI-
nykaou urypoun K C R", comepxkaimen HEKOTOPYIO OKPECTHOCTH HyJsA, (GPYHKIUIO OT BEKTOpa

o Pn+l

v € R™ no npasuay |v|g o inf{\ > 0| v € X K} u noroxum ok (p,q) = |p¢|x. Joxaxure, 1T0

a) 0k ABIACTCA OTHOPOTHON U MHBAPMAHTHOU OTHOCHTENBHO CABUTOB® MeTpuKon Ha R™;

6) npaBuno K «— ox YCTAHABIMBACT OUEKIUIO MEXKTy HEHTPAIBLHO CUMMETPHIHHBIMEA OTHO-
CUTEIbHO HYJ/IA OIPAHMYEHHBIME BBIIYKIBIME (DUIyPaMU, COAepKAIIUMI HY.Ib BMECTe ¢ HeKO-
TOPO# OKPECTHOCTHIO, U OJHOPOIHBIMI MHBAPUAHTHBLIMI OTHOCUTEILHO CABUIOB METPUKAMIH;

B) METPUKA Q) UHIYIUPYETCA HEKOTOPHIM CKAIADHBIM IPOU3BENEHUEM, €CJIU U TOIbKO €CIH [
MIOOBIX ABYX BEKTOPOB v, w € R™ BepHO cooTromenue! |v +w|% + v —w|% = 2 (|Jv|% + |w[%) .

r) [IpuseauTe npumep Gurypsr K, 3anaromen za R” 0 1HOPOIHY 0 HHBAPDHAHTHYIO OTHOCUTEILHO
CABUTOB METPHUKY, He MHIYIMPOBAHHYI0 HUKAKIM CKAIAPHLIM IIPOU3BEJeHUEM.

A11%<>4*. Paccvorpum eBkamaoBy MeTpuky Ha R"™ Kak (pYHKIHUIO IBYX HepPEMEHHBIX
R” x R" 2+ R : o(z,y) = +/(x7, 77)) .

IeNCTBYeT Ha Kaca-

)
Jo(p,q) = |w|cos(p) —

NokaxuTe, 9T0 oHa AuddepeHnupyeMa’, n ee TPOM3BOJHAA B TOTKE (p,q

o [ / = = = = =
TeJIbHBIN BeKTOp 7 = (0, W) mo dopmy.e % q)( v, W) = (pg, W — v

— = - — =
| v"| cos(v)) , THe p — yroa Mexay BeKTOpaMu W ¥ Pg, a ) — MeXAY U U Pq.

L1, e. BBIACHWUTE, COAEPKUTCA U Pe3yILTAT OpToroHATM3amy B crucke (1) - (4), u ecm 1a, TO MOA KAKIM HOMEPOM

2npwm n = 2 NOTyYaeTCA YCIOBUE HA PACCTOAHEA MKy IeTHLIPHMS TOYKAMHI ILIOCKOCTH, HEOOXOIUMOE U TOCTATOTHOE
IJISL TOTO, 9TOOLI 3TH 4 TOYKW JIEKAIM HA OTHOU IPAMOU WIA OKPYKHOCTH

SmeTpuka ¢ Ha R" HasLIBACTCA OTHOPOTHON M MHBAPMAHTHON OTHOCHTEILHO CABUTOB, ecau o(A, B) 3aBUCAT TOIBKO

— — — —
or BekTopa AB u 9(AAB) = |A¢(AB) gasn mo6oro AB € R™ u mo6oro A € R

4T.e. cymMMa KBAJPATOR IMATOHAIEH MApALIeIOrPAMMA, PaBHA CyMMe KBAIDATOB AIUH IeTHIPEX €r0 CTOPOH

f
Sorobpaxenue R" —— R™ maseBacrca duddepenyupyembvin B Touke p € R, ecau aas axoboro sekropa 7 € R?

— / /. n m v X
mveeT mMecto pasnoxerme f(p + 1) = f(p) + f,(7) +o(7), rae f, : R" —— R™ ectb auneiinbiii onepamop mexxy
BEKTODHBIMY TIPOCTPAHCTBAMME, 3ABACUT TOJBKO OT TOYKHA p U GyHKIMA f (OH HABBIBACTCA Npou3600drot orobpaxenns f
B TOUKe p), a oToOpaxenue o : R” — R™ Takoso, uto |o(7)|/|7| — 0 upm |7| — 0; B oToM curyanun 7 € R HaswBaeTCs
Kacameabhbim 6exmoposm K R"™ B ToUKe p



