1. lokazarhb, uTo B 3aaaue
1
/t1/29b2 dt —inf, z(0)=0, =z(1)=1
0

TOYKHM JIOKATLHOTO MEHEMYMa B ipoctpanctee C1[0, 1] ne cymecTsyert;
HaflTH TOYKY IJ100AIbHOIO MUHUMYMA JIJIST TOI 2Ke 33189l B IPOCTPaH-

CTBe
1

W =< feAC|,1]: /t1/2x'2dt<oo

0

2. 1) Jokasarh, 410 B 3ajade
1
/(1 —i%)?*dt —inf, 2(0)=0, x(1)=0
0

TOYKHM JIOKAJTBHOTO MUHUMYMa B ipocTpanctse C1[0, 1] He cymectsyer,
P 9TOM TOYHAA HUXKHSS TpaHb (DyHKIHOHATIA paBHA 0; B MPOCTPaH-
CTBE JIMIIIUIEBbIX (PYHKIUIH MUHEMYM JIOCTUTAETCS.

2) JTokazaTh, 4TO B 3ajaue
1
/((1 S 4 a?)dt o inf, 2(0) =0, a(1)=0
0

TOYKH IJI00AJILHOTO MUHUMYMA B IPOCTPAHCTRE JIUTITITUIEBBIX (PYHKITH T
He CYIIeCTBYeT, IPU 9TOM TOYHAS HUKHSS I'PaHb DYHKIIMOHAIA PaBHA

0.

3. Pacemorpum dyrkumonan J @ AC[0, 1] - RU {400},

1

J(x) = /x'ﬁ Az — Y32 at.

0

[okazars, uro inf{J(z) : = € ACI0, 1], z(0) = 0, z(1) = 1} <
inf{J(z): x € Lip[0, 1], (0) =0, x(1) = 1}.



. (3amava o reomesnveckux Ha Maockoctu Jlobauesckoro.) Haittu gomy-
CTUMBIE SKCTPEMaJIU B 3aa4e

t
/1\/1+j:2
T
to

dt — extr, z(tg) = xo, x(t1) =x1, x>0.

. (3amaga o 6GpaxucToxpone.) HallTu J0omycTHMbIE S9KCTpEMAIU B 3a1a4e

dt — extr, x(tg) = xo, x(t1) =x1, x>0.

t1

/ V1432
VT

to

. (3a1a9a 0 MUHIMAJIBHOM TIOBEPXHOCTH Bpalienus.) Haiitu qomyctumMbie
JKCTPEMAJIN B 3aaUe

To
/ oV 1+ i2dt — extr, x(—Ty) =2(Ty) =&, >0
—To

(3mech € > 0). B 3aBucumoctu or £ > 0 yCTAHOBHTD, CKOJIBKO MOZKET
OBITD JIOMYCTUMBIX SKCTPEMAJIEH.

. 1) Tyers F: R? — R 3agano pasencrsom F(xq, To) = /222,. TToka-
3aTh, 4T0 F' mMeeT Bapuaruio no Jlarpanxky, Ho He auddepeHITIpyeMo
no Taro B myne. 2) Ilycre X — GeCKOHEUHOMEPHOE HOPMHPOBAHHOE
npocrpanctso, F': X — R — jinneiinbiit HeorpaHudeHHbIH (HYHKIUNO-
vaj. Ilokazarb, uro F' umeer Bapuanuio 1o JlarpaH:Ky B HyJie, HO He
nudepennupyemo o laro.

cyers M = {(z1, 22) € R?: 21 >0, 29 = 23}, f: R? 5 R,

. 1, (1}1, .1'2) € M,
f(xh .1]2) o { O, (SEl, .I‘Q) ¢ M.

[Tokazarb, uro [ auddepermupyemo o ['ato, Ho He guddepeHnupye-
Mo 1o @perrie B 1. (0, 0).

. MocrponTts mpumep orobpaxkennit F' : R — R%, G : R? = R Taxnx,
gro F' auddepennupyemo o @perre B T. 0, G quddepeHIupyemMo mno
['aro B . (0, 0), F(0) = (0, 0), nupu srom G o F' He uMeeT BapUAINHU IO
Jlarpanxky B T. 0.



10.

11.

12.

13.

14.

15.

16.

[IpuBectn nmpumep byukmun f : R — R, Bcroay auddepennupyemoit
no @Operite, o we crporo auddepennupyemMoit B my.Jie.

1) Ecim F' : X — R 10 cymecrByer x € [zg, 21| Takoe, uro F(z;) —
F(z) = F'(z)[x1 — x0]. 2) Eciim dimY > 1, 1o yTBepxaeHue u3 m. 1
MOYKeT ObITh HEeBePHBIM.

[TokazaTn, uTo ecam orobpakenue F' crporo jauddepeHimpyemMo B TO4-
Ke o u guddepennupyemo 1mo ['aTo B OKpeCTHOCTH Xg, TO OHO Herpe-
pBIBHO Ju(dEpeHITupyeMo B Zg.

Iycte T : L0, 1] — L]0, 1], Tx(t) = sinz(t). llokasars, aro T
mucddepenimyemo 1mo I'ato B Kaxkaoit Touke, Ho Hurae He auddepen-
nupyemo 1o Ppere.

[ycts A :ly — I,
Az, Ty ooy Ty o) = (21, 22/2, o0y Tp/1y L),

(Y1, s Yny --.) € I2\Im A (movuemy Takast Touka cymecrsyer?). Pac-
CMOTDUM 33144y

Zynxn —inf, A(xy, 29, ..., Ty, ...) =0.
n=1

Kaxkast Touka OyerT Toukoit MuUHUMYMa B 9T0it 3a1ade? [Tokazars, 410
JUTd 9Tol 3a1aun npurannt Jlarpanzka HeBepeH. Kakoe u3 ycaoBHii Teo-
PeMBbI O HEOOXOJIUMOM YCJOBHH JIOKAJTBHOTO MUHAMYMA 371eCh HE BbI-
[OJIHEHO?!

[Ipusectu npumep riagkux byuknmit fo: R — R, f; : R — R rakux,
gro B 33gade fo(zr) — min, fi(z) = 0 OGyger cyiecrBoBaTh TOYKA
JIOKAJHHOTO MUHUMYyMa W B mpuHimne Jlarpanzxka 6ymer A\g = 0 (a ¢
Ao # 0 mpunrun JlarpaHnka He BBIIOJIHEH ).

llycte £ € M — TOYKa JOKAJBHOIO MHHHMYMA B 3aJade

fo(z) — inf,
r e M,

dbyukiua fy auddepennupyema no 'ato B Touke . Bepno Jm, 9To
rorga fi(Z)[h] = 0 pust moboro h € Tp M?

3
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18.

19.

20.

21.

[Iycts [ > 0. /loka3arh, 9TO JOIMYCTHMBbIE YKCTPEMAIN B 3a1a9e

1 1

[(yz — ay) dt — max, [ /&2+y>dt =1, (1)

0 0
2(0) =2(1) =y(0) =y(1) =0, @*+7§°>0

SABIAIOTCSA apaMeTpu3anueil OKpyKHOCTH.

[IpuBecTu npumep 3a/1a4u BHIITYKJIOI'O IIPOI'PAMMUPOBAHUS TAKOH, 4TO
JIOMYyCTAMAs & — He TOYKa MUHHMYMa, HO CYIIECTBYeT HeHYIeBOi Habop
A0y -y A oBJIeTBOpAIomuii a)—c¢) u3 reopeMnl Kyna — Takkepa.

05 ) )

(pactpesiesienne ¢ MakcuMmabHOi sHTponueii). Ilycrs p @ [0, +00) —

(0, +00), [ p(z)dx =1 (dyrKuNS p UMEET CMBICI IIIOTHOCTH PACIIPE-
0

o0

Jesenust). Durponneil naspiaercs seanunna S = — [ p(z)Inp(z) du.
0
Haiitu dbyHKIMIO p, 17151 KOTOPO# SHTPOIMIS MaKCHMAJIbHA MPU 3a/1aH-
o

HOM cpezHeM (T.e. 3agaH0 orpanndenne [ zp(x)dr = C4).
0

(aspoauHamMuyeckast 3a7a4a Hetorona). Haiitu momycrumbie sKCTpeMa-
JU B 33]a4e

To
t .
{ 112 dt — 1nf,

v(0) = 0, #(T)) = £, )
00

sneck Ty > 0, & > 0 — 3amannbie napaMerpsl. (OTBer nis & (t) 3anuch-
BaeTCsl B ImapamerpuydeckoM suje: @ = x(v), t = t(v).) Jdokasars, 4ro
JIOIMYCTHMAas SKCTPeMash CYIMIeCTBYeT W eIUHCTBeHHA, W 9TO OHa OyJer
TOYKOHN TI06ATHPHOTO MUHIMYMa B 3aja4e (2).

CrenaB 3aMeHy & = U, BBIBECTH HEOOXOIUMOE yCJIOBHE CHUJIBHOIO MU-
HUMyMa B MpocTeiinieil 3a/aue BAPDHAIMOHHOIO MCYUCJIEHUs (yCaoBHe

Beitepmirpacca u HenpepblBHOCTD Ly (t, Z(t), £(t))) u3 npuHIUna MaK-
cumyMa llonTparuna.



22.

23.

24.

25.

26.

27.

[Tokazarh, uto ecnn L sBHO He 3aBucut ot 2 (T.e. L = L(t, ©(t))),
To ycsioBue Beiiepiirpacca 6y1eT JOCTaTOYHBIM YCJIOBUEM IJI00AILHOTO
MHHUMYMa.

Pacemorpum 3agauy [(@? — 2? — 2*) dt — inf, 2(0) = z(w) = 0. Ilo-
0

Ka3aTh, 4T0 Jasd & = ( BBIIOJIHEHO YCHJIeHHOe ycjaoBue Jlexkampa,
ycaosue flkobu, 1npu 3TOM T HE ABJIFETCs TOYKOM cj1ab0ro MUHUMYMA.

3/2
Pacemorpmm samady [ (4% + 2z) dt — inf, 2(0) =0, x(3/2) = 1. To-
0

Ka3aTh, YTO BBIIOJHEHO (HEyCHJIeHHOe) yeaosue JleKaHapa, YCuIeHHoe
ycaosue Zlkobu, HO JI0IyCTUMAs IKCTPEMaJib — He TOYKa CJIadOTr0 MH-
HUMYMa.

1

Pacemorpum sapady [ (2% —zi®) dt — extr, x(0) = 2(1) = 0. [Tokasars,
0

9TO 715 SKCTpeMann & = () BLIIOMHEHO yeIeHHoe yeaosne Jleskanipa,

yeusiennoe yejaosue Skobu, yeaosue Beftepinrpacca (He ycuieHHOe) u
i' He dBJIdeTCs TOYKOH CHUJIBHOIO MHHHUMYMa.

Jloka3aTh, HCTOTB3YS TTOJIe SKCTPeMaJIeil, YTo JIOMycTUMast SKCTpeMaslb
B 3aja4e

t

/1\/1 T2
X

to

dt — extr, x(to) =zo, z(t1)=x1, x>0
ABJISIETCS] TOYKON TJI06aIbHOrO MUHAMYMa (371eCh T > 0, x1 > 0).
JloKa3aTh, HCIOAL3Ys MOJIe SKCTpeMaeil, 9To JOMyCTHMasd IKCTpeMab
B 3ajiade

dt — extr, x(to) =zo, z(t1)=x1, x>0

t1

/ V1+ 32
VT

to

ABJISIETCST TOYKON TJI06aIbHOrO MUHAMYMa (371eCh T > 0, 21 > 0).



28. Paccmorpum 3amady

To
/ vV i? + 1dt — min, z(Tp) = 2(—Tp) = &.

_TO

1) Boinucars ypasuenue fIkobu, 1mog00path 0JHO U3 €ro PereHuii, 3a-
TeM HafiTu obmiee perrenne. 2) IlycTb 0MycTHMBIX 9KCTpeMaseil jBe.
,ZLOKaSaTb, 9TO OJHa U3 HUX ABJIAdeTCA TOYKOU CUJIBHOTI'O MHHUMYMa, a
BTOpasd He ABJgeTcd TOYKOU c1aboro MUHUMYMA.



