Yupazkuenus 1o kypcy OnrumMmusanmus 1 9YucJAeHHbIE METOdbI
(1/2 rona, nst marucrpos) Jjiekrop — jorent M. M.IToramnos

1. IIpuBecT npuMepsl HEMPEPBIBHBIX (DYHKIINIT, HE JIOCTUTAIONIINX CBOMX HUYKHUX I'pa-
Heit 1) Ha OrpaHUYeHHOM, HO HE3AMKHYTOM MHOXKECTBe; 2) Ha 3aMKHYTOM, HO HEOrpa-
HUYCHHOM MHOZKECTBE.

2. ZLOKaSaTb aro  npocrpanctBo  Cla,b] o cKaJsSIpHBIM — [TPOU3BE/IEHIEM
f f(t)g(t) dt siBisieTcst €BKINIOBBIM, HO HE SIBJISIETCS THIHOEPTOBBIM.

3. HOKaSaTb, qT0 ZUJL’b56pm06 KUPNUY
2 —
U={zel||z, <27, n=12,...}
sIBJISIeTCs KOMIAKTHBIM MHOYKECTBOM B IIPOCTpaHcTBe /2.

4. Tlokazare, uro gyuknusa J(r) = — Z - o2 HenpepbiBHA Ha BCEM IPOCTPAHCTBE

62, HO He JIOCTUraeT CBOCH HUXKHeil I‘paHI/I Ha 3aMKHYTOM I1ape

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

5. [okaszath, uro napaasresenuned s L (a,b)

U = {u(t) € L*(a,b) | ¢ < u(t) < d ansa nourn seex t € [a,b] }
npu ¢ < d gBIgeTCs c1a00 KOMIAKTHBIM, HO HE SBJISETCA KOMIIAKTHBIM MHOYKECTBOM
B npocrpancrse L%(a, b).

6. Ilycrs J(u) € C?(H). lokazaTh clrpaBeimBocTh (hOPMYJIbI KOHEUHbIX TPUpaIeHnii

(J'(u+h)—J(u), g) = /01<J”(u +th)h, g)dt “u,h,g € H.

7. BeraucesuTh nepBbie n Bropbie mpou3Bojubie dyuknnonana J(u) = ||ul|g. dudde-
peHIupyeM Jim oH B Touke u = 0 7

8. Haiitn mepsble u BTOpBIe mpomsBomubie dynknnonata J(u) = g(||ullg), tae g :
R' = R' — npaxapl nuddepentmpyemas Gyuxnus. dnddepenmpyen i GyHKINO-
naust J(u) B Touxe u = 0 npu g(t) =37

9. B upocrpancrse L2(0,T) sorancauth rpajguent J'(u) mepmunansriozo KBajapaTit-
noro dynxmuonana J(u) = |x(T;u) — f|?, f € R", oupejeseHHoro Ha pereHusx
x(t) = x(t; u) JUHEHHO AMHAMITIECKON CHCTEMBI

'(t) = A(t)x(t) + B(t)u(t), 0<t<T, z(0)=0.



10. Bprameanthb rpajineHT pyHKIMOHATIA

/Wyxu f(@) do

g npoctpanctee L*(0, () , tue y(x) = y(x;u) — perenne Kpaesoit 3a1a4n

{ —(k(z)y' () +q(z ) ( ) = u(x
y(0) =0, y({) =

k(x) > ko >0, g(x) >0 u f(xr)— 3amanabie GyHKINN.

), 0<az<{,
0,

11. Ilycrb ¢ — dbukcupoBanusbiil saemenT u3 H, ro+ L — cooTBeTCTBYIOIEE 3aMKHYTOE
smueiinoe addununoe muoroodpasue. Jlokazars, 4To TOra p = pr, A B TOM 1 TOJBKO
B TOM cJIydae, Korjia

pExy+ L, <p—h,£>H:0 Vvl e L.

12. HaiiTu siBHBIC BbIpazKeHHd /I IPOEKIHil Ha HOJYIPOCTPAHCTBO
fue H | (e;u)y < )
B rmiIbOEPTOBOM IpocTpancTse H 1 Ha mapaJsulesIenunel
{u=(uy,...;uy) E R" |, <w; < By, i =1,2,...,n}

B N-MepHOM IIpocTpaHcTBe R".

13. HailiTn gBHoe BbIpakeHme JjId IIara g MeTo/a CKOpEeHIero CIrycka B 3aJjadax
MUHUMHI3AIII KBaJIPATUIHBIX (DYHKINOHAIOB BU/IA

J(u) = |Au— f|lz, A€L(H—H), feF,

J(u):%(Au,u)H—ﬁ,u)H, A A>0, AcL(H—H), fel

14. C 1oMOIIbIO0 CUMILIEKC-METO/Ia PEINTh KAHOHUYIECKYIO 3a/ady JIMHEHHOTO IpPOo-
rpaMMupoBanns B R :

J(u) ={(c, u) »inf, Au=0b, u>=0, u=(up,us, usz, uy),

1 2 5 -1 4
A N A R 3

B kauectBe HavabHOrO Mpub/IIKEHNs B3Th Touky vy = (0,0, 1,1).



