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II Bapuanr.

1. (10 6am108). B HEKOTOPOM LAPCTBE, TPHAECHTOM rocyaperse, upasuT cyinras. CyiTany 1OMOraeT NpaBuTh
€ro 3aMeCTHTeJIL — BU3UDb. B Ka)}(ﬂ,bll?l MOMETIT BpEeMeHH, BH3WDbL peliaer, CTOUT Jiu €My 3allUIiaTb
CyiITaHa OT MHOXCCTBA €ro TaftHbIX BParos, Win Her. Eciu BUBHpS salyiiuaer cymrana, 10 B CICAYIOLil
MOMEHT BPCMCHU U CyJITaH, H BHU3HPb OCTaIOTCsA Y BIacTH. ECJ[H BH3UDL HE 3alluIiacT Cyirrasa, TO
cyirrana cepraior. Hoserif cysran nayras Bpibupaer susnpsi u3 N — 1 BO3GMOMKHbIX xaHauzaryp. Yemosex,
pabOTABIIHIL BUSHPEM y CBCPIHYTOTO CYJITAHA B MOMEHT BPEMEHH f — 1, He Mozker GBITH BLIGPaH BU3UPCM
B MOMCHT BpeMeHH ¢ (HO OH MOXKeT GbITb BLIGPAH B IOC/IC/AYIOLIHE MOMCHTHL Bpemenn). B kasxaprit MoMenT
BPEMCHH BU3UPE NOJIy4aeT (UKCHPOBaHHYIO 3apruiaty V. W30€p2KKH JIOA/IBHOTO TIOBCICHUA COCTABISIOT
6.5V

(a) (6 6amros). PaccMoTpuM BeckoHeTHO NIOBTOpAIOILYIOCsT Urpy ¢ N HrpokaMu — BO3MOMKHBIMU
KaHAUIATYPAMH HA JIOJDKHOCTh BUSMDH (B Ka</pblii MOMEHT BPCMHEHH OIHH M HUX SIBJISIETCS
Busupenm). Haiiure, npu KaKHX yCIOBHSIX CYIECTBYET Kasko0e u3 JABYX BO3MOKHBIX CTAIHOHAPHAIX
MapKOBCKHX DABHOBECHIT B YHCIBIX CTPATCrHAX (B OMHOM M3 HHX BU3HPb BCCI/IA 3ALIUIIAET Cy/ITAHA,
B IPYTOM — HHKOT/a He 3aIuInaeT). Bo3MoKHO i, 4To TpH KAKIX-TO 3HAYCHUSX [IAPaMCTPOB MOLYT
cymecrsosaTh oba pasuosecuss? Hu omporo?

(b) (4 6amna). Haifjure paBHOBCCHE B CMEIIANHBIX CIPaTerusix B noBropsioueiicss urpe. Byuer i oHo
Beerjia cymecrsosars? Byjer i oHo eauHCTBCHHO?

2. (10 6asnoB). Ha Hekoropom peinke KOHKypupyior 2N ¢upm. Ilponcce uenoobpasopanus ycrpoer
cucayromyM 06pa3oM: B MOMeHT BpeMenu ¢t = 1 @upmbl 1 u 2 BrGHpaOT q1,q2 € [0,100], sarem B
t = 2 Qupmpt 3 u 4 BelGHPaOT ¢3,q1 € [0,100], u TaK jance, BIVIOTH 10 @upm 2N — 1 u 2N B
MomenT Bpemenn ¢ = N. Bomrpsin dbupmst ¢ pasen U; = ¢;P — g;c, rue P = 100 — > - Haiiuure
paBHOBCCHE, COBEPUICHHOC 110 LIOABITPaM, B KOTOPOM ¢; > 0 jyis Beex 4. CpaBHHTC BBHIUIPBLII HIPOKOB B
STOM PABHOBECHH I PABHOBECHH B OJIHONICDHOAHOIL HIDE, B KOTOPOi BCE ¢; BHIOUPAIOTCS OJHOBPCMCHHO.

3. (10 6awuios). Kanan, wmymmii or PexH, opowaer yyactku N KpecrbsiHCKUX Xozsiicrs. Heobxominmo
HPOYHCTUTL KAHAJL JITIA TOrO, 4TOOBI 9Ta pafora yaanach, HCOOXOMMMBI YCHIIHSH KAK ymuanmMym K < N
xoaaticrs. PaccMoTpuTe Mrpy, B KOTODOiHl HIDOKAMH SIBJISIOTCH XO3SIHCTBA, CTPATErHsSIMH HIPOKOB —
ydaciue wM HeyyacTHE B IIOYMHKE KaHaua. Eciu kamaa yianoch NOYMHHTB, TO KAXKJ0C XO3SAHCIBO
noJyyaer Berpei 1; ecan mer — To 0. Kpome Toro, xozaiicrso, pemmsiice y4acTBoBaTh B NMOYHHKE
KaHaJa, Hecer usgepxkn 0 < ¢ < 1.

(a) (4 Ganna). Haiisure Bce PABHOBECHS B HCTBLIX CTPATErHSX.

(b) (6 6amno). st N = 3, K = 2, naiiiure pABHOBCCHS B CMELIAHHEIX CTPATCIUAX.

4. (10 6anmoB). Kaxuas u3 AByX CTPOHTEIbHBIX cupwm B ropose N cobupaerca nausarh pabounx. B Moment
spemenn ¢ = 1 kaxzas Gpupma i = 1,2 oGbsABIACT 3aPIIIATY W;, KOTOPYIO OHA TOTOBA ILIATHTH 33 JieHb
pabotel. B ropoze npoxusaer KoHTHHYyM paBo4mx. B MOMEHT BpeMmeHnu ¢ = 2 Kax< Il paboumnii permaer,
3a Kakyio ¢bupmy emy crour paborats (i croumr i paGoraTh Boobue). Ilycrh BBIMIpbIL paboyero mpu
pabore Ha dupmMy i pascn w;. Bymem cunrars, 4o BLIHrPHIL paGouero, eci OH He paboTaeT HE Ha OuHY
upmy, pasen ero pesepsaunonHoit 3apiiare T € [0,1]. Byuem cuurats, uro r PaBHOMEPHO PaClpEiesIeH
na [0,1]. Eciu wy = wy > 7, 10 paGounii ¢ pasHoit BEPOSITHOCTHIO PABOTACT Ha KAaXKAYI0 M3 JIBYX DHPM.

(a) (3 Bamna). Ilycrs wy,wp — 3apaGorHast miaTa, TpeIaraeMast dupmanm. Ilyers f(r) = ar —
LPOU3BOJMTCIILHOCTE TPya Paboyero ¢ pesepsamionnoii sapmiaroii . Haitnure f(r) = E(f(p)lp <
T) — CPE/IIION0 IPOUSBOMMTENLHOCTE PAGOUILX, Ubsl PE3EPBAIMONTA 3APILIATA PABHA T WIH HIKE.

(b) (7 Gamnos). Ilycrs unencsas dynxuus bupMbL 4 passa npubbuIH B pacuere Ha OfHOIO pabouero.
Byzem npeauosnarars, 4ro cciu GpupMa He TPOH3BOLHT, TO HCCCT HEGOIBLIIE W3/CPIKKL €.
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Haiinzure paBroBecHble w1, wo.

5. (10 6amios). [lpa CKOTOBOAA PEIIAIOT, CKOIBKO KOPOB (1 wmn 2) cuepyer nactH na OGLMHHOM JIyTy.
Boiurpeinn Kax0ro CKOTOBO/IA, B 3aBUCUMOCTH OT TNPHHATHIX PEIIeHui, Oyuer TaKuM:
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(a) (2 Gauia). IMouemy CHTYAIMs C BBIIACOM KOPOB Ha OLUMHHOM JIyI'y MOMCT SBJISITBCS «IHIIEMMOi
3aKJII0YEHHOro? »

(b) (1 6amn). Croubko KOpoB GyzeT macry Kasxabii urpok?

(c) (3 Gauna). Cesbekuit crapocra pemm HakasHIBATH KaXKJIOr0, KTO BBIIYCTHT Ha J1yl' GOMBIIC OLHOI
KOpoBBI. Pasmep maxasamust — 3 emummmer. BepositrocTs TOro, YTO Crapocra Omubercs u He
HAKaXCT LpoBUHUBINCrOCH, paBHa z € [0,1]. BepositHocts Toro, uro crapocra ommberes u Gyxer
HaKa3aH HEBUHOBHEL, pasna y € [0, 1]. Haiiaure pasrosecne B urpe MEXKJLy JBYMSI CKOTOBOJAMH B
3aBUCHOMCTH OT T U .

(d) (4 6anua). B coceaneit AEPEBHC HET CeNIbCKOIO CTAPOCTRL. 3aT0 TaM €CTh CYJI, YTO JACT BO3MOXKHOCTD
CKOTOBOAAM 3AKIUOUHTE OGOIOAHOE COLIALIEHHC IIACTH 10 OAHOH KOpOBE kaxiomy. Croumocts
SAKVIIOEHHST COLVIALICHUA COCTaBisieT e. PaccMoTpure ABYXsrtauHyio HIPY, B KOTODOII Ha IEPBOM
STale KaxIbli CKOTOBOJ PCLIaeT, 3aK/IOYaTh CONIALIEHHe, Wi Her. Ecam o6a CKOTOBOJA PELIHIIH
SaKJIIOMUTE COVIALIEHHE, TO Ha BTOPOM 3Tale KaX</plii IaceT 110 onHoit kopose. Eciu uer, To na
BTOPOM ITaNe KaxKAplil Pemact, CKOJILKO KOpos (OJy Ml JBE) CMy LACTH. TTocrpoiire siepeso urpsr.
Haiiqure paBHOBecue, coBepieHHOE 110 noupirpam. Kak oHo 3aBucur or e?

6. (15 6amnos). ITycts s> — pemenie Hrpe! o JIOMHHHPOBAHHIO (IIOJTYIEHHOE IIOCIIe0BATLHBIM YA/ IeHHEM
CHJILHO JIOMUHUPYeMbIX crpareruif). Jokaxute, yro s* — eauncrsennoe pasHosecie Homa.
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