Yupaxkaenus 1o Kypcy OnTuMusanus U 4ucIeHHble MeTOAbI
(1/2 roma, mis maructpos) Jjektop — gorenat M.M.IToramnos

1. [TpuBecTn puMepbI HENPEPHIBHBIX (DYHKIHIA, HE JOCTUTAIONINX CBOMX HUYKHUX IpaHeil 1) Ha
OrPAHMYEHHOM, HO HE3aMKHYTOM MHOXKECTBE; 2) Ha 3aMKHYTOM, HO HEOIDAHMYEHHOM MHOZKe-
CTBe.

2. ILOKbaSaTb, 9TO ITPOCTPAHCTBO Cla, b] co CKaJITPHBIM ITPOU3BEJIEHUEM
(f,g) = [) f(t)g(t) dt siBIsIeTCST €BKIIMIOBBIM, HO HE SIBJISIETCSI THIBOEPTOBBIM.

3. Ilokazarh, 9TO 2uAbOEPMOS Kupnuy
U={zel||m|<2" n=12..}

ABJIAETCA KOMITAKTHBIM MHOXKECTBOM B IIPOCTPaHCTBE 62.
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4. lokazatk, uro dyukuus J(r) = — > 1(n+ 1) =+ x7 HenpepbIBHA Ha BCEM IIPOCTPAHCTBE £,
n=

HO HE JOCTHUIaeT CBOE HUKHEN I'PpaH Ha 3aMKHYTOM HIape

U={rel||z]<1}.

5. Tlokazarb, aro napaaseaenuned 8 L?(a,b)
U= {u(t} € L*(a,b) ’ ¢ <wu(t) < d s noarn Beex t € [a, b }
npu ¢ < d siBigeTcs €1ab0 KOMIIAKTHBIM, HO HE $IBJISETCs KOMIIAKTHBIM MHOXKECTBOM B IIPO-
crpanctie L?(a,b).
6. Iycrs J(u) € C*(H). Jokasarhb crpaseyIiBocTh (hOPMYJ/IbI KOHEIHBIX TIPUPAIICHU
1

(J'(u+h) — J'(u), g) = /0 (J"(u+ th)h, gy dt Yu,h,g € H.

7. Boraucsinth nepsbie 1 Bropbie npoussojnbie dyukimonasa J(u) = ||u||y. duddepentmpyem
Jit OH B ToukKe u = (0 7

8. Haiitu nepsbie n Bropbie npoussonbie gynkimonana J(u) = g(||lullg), tme g : R' — R!
— nBax bl uddepentupyemas byukius. Iuddepentupyem u dbyukiuonan J(u) B Touke
w=0npu g(t) =t*?

9. B upoctpancrse L2(0,T) BbruucuTh rpauent J' (1) mepmunasvio2o KBaJpaTuaHoro gpyHk-
mnonana J(u) = |z(T;u) — f|?, f € R", oupenenennoro na pemenusx (t) = z(t; u) quneitnoit
JIUHAMUYECKO CHCTEMbI

2(t) = A(t)z(t) + B)u(t), 0<t<T, z(0)=0.



10. B npoctpanctse L3 ceTounbix GyHKIM 4 = (U1, Us, . . . , Uy) CO CKAJAPHBIM POU3BEIeHIEM

N N
(u, v) = ¥ wv;h  BHUECTUTL npomssoanyo J'(u) dyukimmonana J(u) = 3 |zi(u) — fi|*h,

i=1 =1
OIPEJIEJIEHHOIO Ha pelieHnsx x; = 2;(u) JUCKPETHON JTMHEeHHO CHCTeMbI

T — i1 = h(Axi +Bw), i=1,2,...,N; x0=0.

11. Boerauciiuth rpajuent GyHKIMOHATIA

¢
Jw) = [ ly(asu) = f(@) do
B npocrpancree L2(0,¢) , rae y(x) = y(r;u) — pemenue KpaeBoit 3a1auu

{ —(k(2)y ()" + q(x)y(z) = u(z), 0<z <L,

k(x) > ko >0, q(r) >0 n f(z) - 3aganuble QyHKIWNA.

12. IlycTb 2 — bukcnpoBaHHBIN 351eMeHT U3 H, x¢+ L — cooTBeTCTBYyIOIEe 3aMKHYTOE JINHEITHOe
acdpdunnoe muoroobpasme. JlokasaTb, 9T0 TOrJA p = pr, , h B TOM U TOJIBKO B TOM Clyvae,
KOIJIa

pExog+ L, (p—hlypy=0 Vl€L.

13. Haiitu siBHbIe BbIpazKeHUs I Mpoekiuii Ha runepruiockocts {u € H | {(c,u)y = (B} B
ruIb0epTOBOM IpocTpaHcTBe H 1 Ha MapaJulesenunie

{u=(u1,...,u,) € R" |, <u; <G, i=1,2,...,n}

B n-MepHOM TpocTpancTse R".

14. HaiiTu siBHOE BBIparkeHue JJId Iara (y B METOJE CKOPENIIero CIycKa Jjisl 3a/[adi MIHUME-
3alii KBaJIpaTHIHOrO (DyHKITMOHAIA BUIA

J(u):;(Au,u)H—<f,u>H, A= A>0, AcL(H—H), fect

15. C moMompio CUMILIEKC-METO/1a PEIINTh KAHOHMIECKYIO 3a/1a4y JIUHEHHOI0 IIPOrpaMMUIPOBa-
4
nug B8 R*

J(u) = {c,u) = inf, Au=10, u>0, u=(uy,us us,uy),
1 2 5 -1 4
c=(-2,—-1,-3, 1), A:<1 IR > b:<1>.

B kadecTBe HauaIbHOrO HpuUbIMKEeHNS B3ATH TOUKY vg = (0,0, 1,1).



