Meroer onruvunsanuu (OKH BIID, 2017). Tomarnstst pabora 3.
Tema: Boinykible MHOYXKeCTBa U PYHKITUN.

Cpok cmaum: 22 deppansg (cpema) 2017, 23:59, mocsie cpoka He MPUHUMAETCH.

Brrimostrennoe 3a/laHue cjaeayeT OTIIpaBUThb IIMCbMOM Ha IIOYTY cBoeit prHHbE C 3aIr'0JIOBKOM:

Howmarraee 3amanne 3, Pavumus wms.

ambo cmath 21 deBpass HA ceMUHApPE B MMCHbMEHHOM BHJIE.

Ob6sizatenpras gacth (10 6asI0B)

1 Tlokaxkure, uro equnnuHas cdepa {x € R™ |||z|| = 1} He siBisieTcst BBITYKIIBIM MHOXKECTBOM. 371eCh || - || —
[IPOU3BOJIbHAST HOPMA.

2 Kakue us CJICIYIONINX MHOZKECTB ABJIAIOTCA BbIHyK.HbII\H/I? OTBer 060CHOBATE.

1} (¢) {z € R™| min; z;
1

<1}
} (d) {z e R"| min;z; > 1

3 TlokaxkuTe BBINYKJIOCTH MHOXKecTBa {x € R™ ’ 2T P < ('z)?, Pz >0}, e c e R, P ST,
4 TlokaxkuTe, 9TO CJeyIonme (PYHKIMA ABIAIOTCS BBITYKJIBIMUA:

n
(a) f(z) = Zwi In(1 + exp(alz)) + %Hx”%, w>0, w; >0, a; €R", Domf := R".
i=1

(b) f(z) = féllagxn{wi In(1+ exp(|xi|))}, w; >0, Dom f:=R".

(¢) f(X)="Tr(X 1), Dom f :=S" .
(d) f(z) = (a"z —b)y, a€R" beR, Domf:=R"

(&) fa)=1In <Z exp([(:cim) . Domf:=R"

(O6osznauenue: (t)4 := max{t,0} — nosoxkuTeIbHAT CPE3KA. )
5 Ilycrs f: Q — R, rae Q — BblyK/I0e MHOXKECTBO. JlOKazKUTe SKBHBAJIEHTHOCTD CJIEYIONIUX YTBEPK ICHHIL:

(a) Qyukums f asnsiercs Boinykioii: f(Az + (1 —N)y) < af(z)+ (1 —X)f(y) ms Beex x,y € @, A € (0,1).
(b) Hanrpaduk Epi(f) := {(z,t) € @ x R| f(z) < t} siBasiercsi BBILYKJIBIM MHOYXKECTBOM.

1 Tns 141 rpymmsr: opt.homework+141@gmail.com, [mns 142 rpymmer: opt.homework+142@gmail.com. s 145 rpymms:
opt.homework-+145@Qgmail.com.
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Bonycunas yacts (6 6a/1710B)

6 st Kaxk10ii 3 cieyromux (pyHKIUI OlpeeuTe, SBJIsieTCs JIM OHA BBIMYKJIoH! BoruyToii?

(a) f(x) = (fo) , p<1,p#0, Domf:=R},.
i=1

(b) (Munumassnoe cunrymnspaoe 9ucio) f(X) = omin(X), Dom f := R™*™.
n 1/n
(¢) (Cpennee reomeTpnueckoe KOMIOHEHT) f(x) = (H :z:1> , Dom f := R’.
i=1

n 1/n
(d) (Cpennee reomerpudeckoe cobcTBeHHbIX 3HadeHnil) f(X) = (H Ai(X )) , Dom f :=S'.
i=1

k
(e) (Cymma k crapmux komronent) f(z) = Z T[], 1<k<n, Dom f :=R".
i=1
(Bmech xp;) 0b03HAUACT i-yI0 KOMIIOHEHTY OTCOPTHPOBAHHOIO II0 yOLIBAHMIO BEKTODA Z.)

7 PaccmorpuMm BYHKIHIO JIBYX apryMeHTOB:

f(z) = {if’ “=0 Dom f := (R4 x R) U {(0,0)}.
07 X1 = T = O7

Tokaxure, aro Haarpadux Epi(f) := {(x,t) € Dom f x R| f(x) < t} siBsiercsi BBILYKJIBIM MHOKECTBOM H,
TeM caMbIM, (DYHKIWMA [ ABJISIETCS BBILYKJION (XOTh U Pa3pbIBHOI).

8 Ilycts F C C'(R") — mMakcmMmaigbHOE MO BKJIOUEHMIO TIOJMHOYKECTBO HEMPepbIBHO-TuM(MEepeHIIpPYeMbIX
dbyurmmit Ha R™, yrnoBiieTBopsitoiee CaeayOMUM TPeM TPeOOBAHUSIM.

e J[yist mpousBobHO# dyHKIMu f € F ycJIOBHE ONTUMAJBHOCTH IMIEPBOTO MOPSIKA B HEKOTOPOI TOUYKE
SABJISIETCST JOCAMOYHbLM IS TOTO, IYTOOBI 9Ta TOYKA ObLIA TIOOATBHBIM MUHUMYMOM (DyHKITAU:

(Vf(xo) =0, z9 € R") = (f(x) > f(wo) st Beex x € R"),
e Kiracc F 3aMKHYT OTHOCUTETLHO HEOTPHUIATETHHBIX JIMHEHHBIX KOMOMHAIIMIA:
(f17f2 EF, a,f= 0) = (af1 +Bf2 € J:),
o Kiracc F comepxkut Bce addunHble QYHKIUU:
(f(x) =a’z+b, acR", bER) = (f 6.7:).

Hokaxkute, 9T0 F COCTOUT B TOYHOCTH U3 BCEX HEIPEPHIBHO-IN(MDEPEHIIMPYEMBIX BBITYKJIBIX (DYHKIIHIA.



