OsmMnuana CTyieHTOB U BbIYCKHUKOB «Bbicmias gura» — 2021 r.

MeToanuecKkue PEKOMEHIAIUHA U JEMOHCTPAIIMOHHAA BEPCUA 3aAKJIIOYUTECIBHOI0 3Tana
0o HaIMpaBJICHUIO

«290. TEOPUS UT'P»
Oobwan unghopmayus o nanpaenenuu

Onumnuaoa no wuanpasienuro « TEOPUA HI'Py» opuenmupogana Ha NOUCK MAIAHMIUBLIX U
NPOAKMUBHBIX CMYOEHMO8, CHOCOOHBIX NPOOEMOHCMPUPOBAMb HABLIKU (PopManuzayuu mMooenu Ha
OCcHOBe 6epOAIbHO20 ONUCAHUA MEeOPEeMUKO-USPOBOU CUMYayuu, paguyeckozo u @GopmaibHO20 —
MamemMamuyeckoeo  —  aHaauzd — MOOenu U - UHMYUMUBHO20  OOBACHEHUS  NOJIYYEHHbIX
Pe3yIbmamos/Hada00aemvlx A6IeHUll u/unu cesaseti medxicoy Humu. OnumnuadHoe 3a0anue eKuoYaem
3a0ayu no meopuu ucp, NpuyeM HeKomopvle NYHKMbl ONUMRUAOHO20 3A0AHUS MO2YM HOCUMDb
MEANCOUCYUNTIUHAPHDBILL Xapakmep (Hanpumep, C6:A3aHbl ¢ HEeKOMOPbIMU BONPOCAMU IKOHOMUKU,
NOIUMONO2UU, COYUOTIO2UU, MAMEMAMUYECKUX U KOMNbIOMEPHbIX HAYK). [Ipu smom 6csi Heobxooumast
07151 NOHUMAHUSL YCI08US UHDOPMAYUS NPUBOOUMCS 8 MeKCMme 3a0aHUSL.

Temaruka 3aganui

1. Urpsl B HOpManbHOI popme. Urpel B pasBepHyTOoii hopme. CTpaTerndeckue B3auMOICHCTBUSI.
YucTble M CMEIIaHHbIEe CTPATETHH.

2. CTpOFOC U citaboe JAOMHWHHPOBAHUC. Hckmouenue AOMUHHPYCMBIX CTpaTCFHﬁ. PaBHoBecue B
AOMHUHAHTHBIX CTPATCIruiax.

3. PaBHoBecue Homia B YMCTHIX M CMEIIAHHBIX CTPATETUSAX. AJTOPUTMBI ITOHMCKA.
4. AwnTaroHuctuyeckue Urpsl. MUHMMaKc 1 MaKCUMHUH.

5. JlwieMMa 3aKIIF0U€HHOT0, OJIUTOTIONUHU, MOJIENTb XOTeJUTMHTA. J[pyrue Kiiaccuueckue
MOJIEJIbHBIE UTPBI.

6. Urpsl B pa3BepHyTOl (popMe: CTpaTeruu, KOHEUHbIE U OECKOHEUHbIE UTPBI, IUCKOHTUPOBAHUE.
OOpatHas uHAyKIMsA. PaBHOBECHE, COBEPLICHHOE Ha MOBITPaXx.

7. TloBropsromuecs: urpbl. Mogenu aenexa. CroBopsl.

8. MUrpsl ¢ HecoBepiienHoW nHpopmanueil. [locnenoBarenbHbIe pAaBHOBECHS.
9. Urps ¢ HemonmHoM nHpopManueii. baliecoBbI UTPHI. AYKIIMOHBI.

10. CrabunsHble MATUUHTH. Anroput™ [ etina-11smmm. ManumymupoBaHue.

11. Kooneparusnsie urpsl. Pemenune Hama. enexu. C-sapo. Bekrop lbmm. 3agaun
pacrpeiesieHUs pecypcoB.

12. Urpsl Ha ceTsX.

13. AnropuTMuYecKHe UTphl.



HNudopmanus o nepsoM (0TOOPOYHOM) ITAIIE
IIponomxutensHOCTh cocTa3aHus — 90 MUHYT.

3amanne mepBoro (oTb6opodHoro) stama BkIOYaeT 20 TECTOBBIX BOMPOCOB HAa PYCCKOM SI3BIKE C
aBTOMATHYECKON MPOBEPKON OTBETOB. [IpaBHIIBHBIN OTBET Ha KaXKIBIi BOIPOC OLIEHUBAETCS B 5 0aJLIOB.
B cymme ygactHuk Mmoxet Habpats 100 Gaios.

Bropoii (3aki104uTebHBIN) ITAN
[IponomxkuTenbHOCTh cocTsA3anus — 180 MUHYT.

3ajanus BTOPOro (3aKIHOYUTEIHHOT0) ATara COCTOAT U3 €IMHOW MHBAPUAHTHOM YaCTH.

OnumnuaaHoe 3ajJaHue BKIOYaeT 6 3a1ad. Bec Kakmoi 3amauu U ee MOANYHKTA yKa3aH B 3a/aHHH.
O6mas cymma cocrasisier 100 6amos.

3aI[aHI/Ie COCTAaBJICHO Ha PYCCKOM U aHTJIUHCKOM S3BIKC, PCHICHHUEC MOKCT OBITh MpCaACTaBJICHO KaK Ha
PYCCKOM, TaK 1 Ha aHTJIMICKOM s3bIKe. Hukakux JOIIOJIHUTCIIBHBIX 6aJIJIOB, BIIPOYECM, KaK U HITpa(i)OB,
3ad pCIICHUC HaA AHTJIUHCKOM SI3BIKE HE NpeaAyCMOTPCHO.

Pemenue nomKHO OBITH XOPOILIO CTPYKTYPUPOBAHHBIM, M3JI0KEHO IPAMOTHBIM SI3bIKOM, & MOYEpPK —
pacro3HaBacMbIM.

Bce maru peICHUA OOJIKHBI OBITh O6OCHOB8,HI>I, BCC BBIYUCIICHHA OJOJIKHBI IPUCYTCTBOBATH B pa60Te.
KaJ'IBKy.]IﬂTOpaMI/I IMOJIB30BATbLCs 3aIIPCIICHO.

YepHOBUKH HE MPETyCMOTPEHBI, pelieHne cpasy odopmisieTcss Ha YHCTOBHK. Ecnm mpuBeneHHOE
pellieHre SBISIETCS HEBEPHbIM, YYaCTHHUK €ro IepeuyepKuBaeT (MEepeYepKHYTOe pelIeHHEe He
IIPOBEPSIETCS) U NPUBOJUT KOPPEKTHYIO BEPCHIO.

IIpy HanMuMM HECKOJIBKMX BapHAHTOB PELICHMS] OJHOIO M TOTO JK€ 3aJaHus, MPOBEPSIOIUN cam
OTIpe/ieNIsieT, KaKoe U3 PEIICHUHN MOIJICHKHUT IMPOBEpKE, U aleUALUUd C IPOChOON MPOBEPUTH PYron
BapHUaHT peIlIeHUs] He IPUHUMAIOTCS.

KpnTepml OLICHUBAHUA PCIICHUSA 3adaY

e OueHuBaOTCA HaBbIKM (hOpMaIN3alliy MOJENIM Ha OCHOBE BEpOAIbHOTO OMHUCAHMS TEOPETHKO-
UTPOBOM CUTYalUH, rpauueckoro U (opManbHOr0 — MaTEMAaTHYECKOTO — aHAJIN3a MOJIENIN U
MHTYUTHUBHOTO OOBSICHEHHS MOJYYEHHBIX pPEe3yJIbTaTOB/HAOIIOAaEMbIX SIBICHUN W/WIU CBs3el
MEXy HUMH.

e B 3aBUCHMOCTH OT Beca 3aJaHMs U €ro IOAIYHKTOB OINpPENENAI0TCsA Oaibl 32 4aCTHYHOE
pelIeHHe.

o JlonHas pa3baimioBKa MO KaXJIOMY 3a/JaHUIO0 MYOJIMKYETCS COBMECTHO C €ro IMpaBHJIbHBIM
peleHreM nepes MpoLeaypol aneuIsiitu.

CnHcok pekoMeHayeMoii JTuTepaTypsbl A NOATOTOBKH
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JleMOHCTPAUMOHHBIA BAPHAHT BTOPOI0 (3aKJIIOYUTEIbHOI0) ITana

Bpems BoinoJiHenus 3a1anust — 180 MUH., sI3bIK — PYCCKHi MM AHTJIUHCKHIA.

Pemure Bce 3amaun.

Beca 3aa4, B TOM YHUCJIC KAXKAO0TO ITOABOIIPOCa, IPUBCACHLI B CKOOKax.

NucTpykuun
e Pemennie MoxeT ObITH IPEJCTABICHO KaK Ha PYCCKOM, TaK M Ha aHIVIMHCKOM s3bike. Hukakux
JIONIOJTHUTENBHBIX OaljIoB, BIpOYeM, KaKk U IITpadoB, 3a PEelICHHE HA aHIJIMHCKOM S3bIKE He
IIPETYCMOTPEHO.

e PemieHne AOKHO OBITH XOPOIIO CTPYKTYPUPOBAHHBIM, H3JI0)KEHO TI'PAMOTHBIM S3BIKOM, a
MOYEepK — pacrno3HaBaeMbIM. OTBEThl Ha KaueCTBEHHbIE BOMPOCHI JIOJKHBI OBITh yOEIUTEIBHO
apryMEHTHUPOBAHBI, HO JUIMHHBIE PACCYKIEHUS, HE OTHOCSIINECS K CYTH J€JIa, MOTYT HETaTUBHO
MIOBJIUATH HA OLICHKY.

e Bce maru B pelieHu  JO0KHBI ObITh 000CHOBAHBI, BCE BHIUMCIICHUS JTOJDKHBI IPUCYTCTBOBAThH B
pabore. KanbkynsaTopamu mojib30BaThCs 3alpeIeHo.

UepHOBHKY HE TIPETYCMOTPEHBI, pelieHrne cpa3zy oQopMiIsieTcs Ha YHUCTOBHK.

Ecnu nmpuBeneHHOE pellieHne IBIsSeTCsS HEBEPHBIM, IIepeUepKHHUTE €ro (IEpeYepKHYTOE peIIeHne
HE TIpoBepsieTCs) U MPUBEIUTE KOPPEKTHYIO BEPCHIO.



e [Ipu HanMUKUK HECKOJIBKMX BapUAHTOB PELICHUS OJHOTO M TOTO K€ 3aJJaHHsl, TPOBEPSIOLINI caM
OTIpeJIeNIAeT, KaKoe U3 PEIICHUH MOIJICKUT MPOBEPKE, a amneuIAluu C MPOCch00il MpoBepHUTH
Jpyroil BapUaHT peleHus] He MPUHUMAIOTCSI.

1. (15 6ans0B) «CTOUT JIM CMENIUBATH KOMIIAHUM 7>
[lycTh y KaX10# KEHIIUHBI U y KaXJ0ro MY)KUMHBI 33JJaHbl CTPOTUE MPEANOYTEHUS Ha MHOMXECTBE
MapTHEPOB MPOTUBOIOJIOKHOTO 1moJa. J[aH rpad 3HaKOMCTB, TOJIBKO 3HAKOMBIE MEXITY CO00M MyKUnHA
1 JKeHIIMHA MOTYT 00pa30BaTh mnapy.
[Ipeanonoxum, 4TO COBMNAAIOT MPEANOUYTEHUS KaK BCEX MY>KUUH, TaK U BCEX JKCHILMH. AJTUCa JyMaeT
MO3HAKOMUTH Jiu el bopuca u Buky. beiBaet nu Tak, 4to

(a) (5 6amn0B) Anrce BHITOAHO ITO3HAKOMHUTH b 1 B?

(b) (10 6ammoB) Anrca OKaXkeTCs C MEHEE MPEAIOYTHTEIBHBIM MY)KIHHOM, T03HaKOMHUB b 1 B?

(15 points) “Should one combine the parties?”
Let every woman and every man have strict preferences on a set of partners of the opposite sex. A
familiarity graph is given, only a man and a woman who are familiar with each other can form a pair.
Suppose that the preferences of both all men and all women coincide. Alice is thinking to introduce Boris
and Victoria. Is it possible that

(@) (5 points) It is profitable for Alice to introduce B and V?

(b) (10 points) The situation becomes worse for Alice if she introduce B and V?

2. (X+Y 06amnoB) «Baaam ot o0e3ymeB1eii TOJINBD)

(a) (X 6amumoB) Hammmure temoe yucio X ot 1 go 10. Te, kTo Hammcan 4muCao, KOTOPOE
BCTpeuaeTcs B padoTax BCeX IPYIMX YYaCTHUKOB OJTUMIHNA/LI 10 poduito «Teopus urp» 3Toro
roJia peoice 6ce2o NMONY4Yal0T YKa3aHHOE UMH KOJIMYECTBO 0aJlIoB.

(b) (Y 6am10B) 3amava Ta ke — HAUCATh YKCIO Y, HO HA 3TOT pa3 BBIUTPHIBAIOT TE, KTO Yyraaai
BTOPOE TI0 YaCTOTE YUCIIO.

(X+Y points) “Far from the mad crowd”

(@) (X points) Write an integer number X from 1 to 10. Those who wrote the number that appears
the most rarely in the works of all other participants of the Game Theory Olympiad of this year
will receive the X number of points.

(b) (Y points) The task is the similar, i.e. to write an integer number Y from 1 to 10, but now the
winners are those whose number is the second popular among others.

3. (20 6an0B) «Cyablo HA MBLIO!»

Ilepen Hayaiom maTya 3eHUT-CniapTak BBIACHUIIOCH, YTO HA CTAJMOHE HE XBATacT ITAHT y BOPOT. Cyabs
BCE K€ PelIN IPOBOJAUTH MaTy M0 TaKUM MPaBUJIaM: OH MPOU3BOJIBHO (HE3aBUCHUMO C PaBHOMEPHBIM
pacripesienieHueM) BeIOMpaeT aBe Touku X<Y Ha otpeske [0,40], u pa3pemraer 3eHUTY yCTaHOBUTH B 3TH
TOYKH IITAaHTH BOPOT: OOBIUHYIO U HEBUJIUMYIO. 3€HUT PEILAEeT, B KaKyl0 U3 TOUYEK MOCTaBUTh KaXKIyIO
mradry. Criaprak BUAUT, 4YTO BUAMMYIO IITAHTY YCTAHOBUIIM B TOUKY Z, HO HE 3HAET JIEBas ATO LITAHra
(Z=X) nnu npasas (Z=Y).

(@) (10 6annoB) Ha mocnenneit munyre matya Crnaptak rOTOB HAHECTH CBOM TEPBBIA yaap IO
"Boporam" 3enuta, "Bopora" myctele. Kyma cnemyer OuTh, 4TOOBI MaKCHMHU3HPOBATh
BEPOSATHOCTH rosia?

(b) (10 6ann0B) B kakyro Touky — X win Y — JOJDKEH ObUT YCTAHOBUTH BUAMMYIO IITAHTY 3€HUT,
YTOObI MUHUMHU3UPOBATh BEPOSTHOCTH roja?

(20 points) “The ref needs specs!”



Before the match between Zenit and Spartak starts, it found out that the stadium did not have enough
goalposts at the gate. Nevertheless, the referee decided to play the match according to the following
rules: he arbitrarily (independently with a uniform distribution) selects two points X<Y on the interval
[0.40], and allows Zenit to set the goalposts at these points, one is normal and one is invisible. Zenit
decides at which point to put each goalpost. Spartak sees that the visible goalpost has been set to point
Z, but does not know if it is the left one (Z = X) or the right one (Z=Y).
(@) (10 points) In the last minute of the match, Spartak is ready to strike his first shot at the “goal”
of Zenit, the “goal” is empty. Where to beat to maximize the probability of a goal?
(b) (10 points) At what point, X or Y, should Zenit put the visible goalpost in order to minimize the
probability of a goal?

4. (20 6anaoB) «Iloxkymaii!»
VY npojaBia ecth JiBa TOBapa, HalPUMEP, MbUIECOC U YTIOT. [[eHHOCTh KaXI0T0 U3 ATUX TOBAPOB IS
nokynatens, Vi u V2, cooTBeTcTBEeHHO, a 000oux BMecTe — V1+Vo. [Iponaserr He 3HAaET TOYHO IEHHOCTH
MOKYyIaTeJsl, HO CUMTAET, YTO OHU paBHOMEPHO pacnpeesaeHsl Ha [0,1000], He3aBuCUMO IpyT OT Apyra.
[Tone3HocTh MOKyMATENsE paBHA IICHHOCTH PUOOPETESHHBIX TOBAPOB 32 BBIYCTOM IICH.
(@) (10 6amnoB) I[IpomaBer; MOXKET Ha3HAYMTD LIEHY LIS KaKIOrO U3 TOBAPOB IO OTIACILHOCTH, U B
3TOM Clly4yae MOKYIaTelb KYIUT T€ TOBaphl, IEHHOCTh KOTOPBIX ISl HErO OyJET BBIIIE IICHBI.
Wnu ke, mpoaBerr MOXKET IPO/1aBaTh TOBAPhI TOJIBKO BMECTE, €AMHBIM ITaKeTOM. B aToM cirydae
MOKyInaTejab KymHT 00a ToBapa, €CIM CyMMa IIEHHOCTSH INPEBBICUT IIeHy mapbl. Kakwue
ONTUMAJIbHBIC IEHBI MPEJIOKUT MPOJABEI] B KKIAOM Cllydae, ¥ KaKOW OXHIACMbIH JT0XOJ
nonyunt? Kakas cxema mpoJjasku Jijisi Hero ONTUMalibHEE, 110 OTIACIbHOCTH UK BMecTe?
(b) (10 6anaoB) IlpeamonoxuM Temepb, YTO MPOJABCI] MOXKET MPEIOKHTh MEHIO U3 TpexX
BO3MOJKHOCTEH: KYIUTh KXl TOBap MO OTICIBLHOCTH 3a CBOIO IIeHY WM makeToMm. Kakue
IIEHBI MTPEJIOKUT TPOJIABEI, U KAaKOH Oy/IeT ero OKUIaeMbIN T0X0?

(20 points) “Buy it!”

A seller has two goods for sale. A buyer has a value Viand V2for each good separately, and so a value of
V1+V> for both. The seller does not know the buyer's value exactly, he thinks that the values are uniformly
distributed on [0,1000], independently from each other. The buyer's utility equals the values of the goods
he buys minus their prices.

(@) (10 points) The seller can set prices for each good separately, in which case the buyer would
buy only the goods with value exceeding the price. Or, the seller can sell the goods only as a
bundle. In this case the buyer would purchase both goods when the sum of their values exceeds
the price of the bundle. What are the seller's optimal prices and expected revenues in each case?
Which scheme would the seller prefer, selling the goods individually or as a bundle?

(b) (10 points) Suppose now that the seller can offer a menu of three options: buying each good
separately or both goods as a bundle. Which prices should the seller offer? How much expected
revenue he would be able to obtain?

5. (15 6annoB) «IIpobaema ITUKETA»

Anrbyc JJam6nnop (urpok 1), Cesepyc Crerr (urpok 2) u I'appu Ilottep (urpok 3) cuast 3a CToJIOM Ha
TOP’KECTBEHHOM yKuHE. IM mpUHOCAT G1t0]10 U3 PHIOBI U 9K30THUECKYIO BHIIKY, C TIOMOIIbIO KOTOPOi
3Ty pBIOY cremyet ecTb. [Ipobiaema B TOM, UTO BCe TpOE HE TIOMHSIT, B KAKOW pyKe HAJI0 JIEPKaTh BUJIKY;
M3HAYaJIbHO U3BECTHO, BOZMOXKHO JIBa COCTOSTHUS MHUpa: W=R (To ecTb BHJIKY HaJI0 JiepKaTh B IPaBOii
pyke) 1 W=L (To ecTh BUJIKY HaJl0 AepKaTh B JIeBOM pyke). [Ipu 3TOM arpruopHasi BEpoSITHOCTh TOTO, YTO
w=R, paBHa p=1/2.

B noGaBok, kaxmeiii urpok i=1,2,3 obnmamaer wactHoi mHpopmanmen Si{L,R}, xoropas BepHa c
BEPOATHOCTHIO >1/2, mpuuem



B
I—q wl I-p
To ecTh eciu BUIIKY A€HCTBUTEIBLHO HAJO JIEp>KaTh B MpaBoil pyke, To Si=R ¢ BeposiTHOCTBIO ( U Si=L
BEpOATHOCTBIO 1-(. [Ipu 3a1aHHOM W CitydaliHble BEIMYMHBI CTATUCTUYECKU HE3aBUCUMBI.
(@) (5 6ammoB) Ilycts Urpoku OepyT B PYKH BHJIKH B TaKOW OYepeIHOCTH: cHadajiga JamOmmop
BeiOupaet ail {L,R}, morom CHerr BbiOupaeT a2, morom [lotrep BhIOMpaeT as. Kaxipiii urpok
XOYET OJIHOTO: HE OIIMOMUTHCS, KAaKOH PYKOH B35Th BUJKY — B TaKOM CJly4yae OH IMOJy4aer
BBIMTPBIL, paBHbIM | (M BeIArpbIL, paBHbIM 0 B IPOTHUBOMOJIOXKHOM ciydae). Haiinure, kak
BbIOOp CHerra OyeT 3aBUCETh OT S2 U ai.
(b) (5 6annoB) Haiinure, kak BoiOOp [ToTTepa Oyzer 3aBuceTh OT ai, a2 U S3.
(c) (5 6anaoB) ITycts 3a croom cuaut N uemoBek. BepHO JiH, 4TO MPOUCXOAUT UHDOPMAYUOHHBLIL
kackao: ecnu S1=R, To B paBHOBecuu ai=az=...=an=R, BHe 3aBUCIMOCTH OT CUTHAJIOB S2,...,SN ?

(15 points) “Etiquette problem”

Albus Dumbledore (Player 1), Severus Snape (Player 2) and Harry Potter (Player 3) are seated at a gala
dinner table. They are brought a fish dish and an exotic fork, with which this fish should be eaten. The
problem is that all three do not remember which hand to hold the fork; initially it is known that there are
two possible states of the world: w=R (that is, the fork must be held in the right hand) and w=L (that is,
the fork must be held in the left hand). Moreover, the a priori probability that w=R is p>1/2.

In addition, each player i=1,2,3 has private information si '{L,R}, which is true with probability g>1/2,
and

L

I—gq 1lli —p
This means that, if the fork really needs to be held in the right hand, then si=R with probability q and
si=L with probability 1-g. For a given w, random variables are statistically independent.

(@) (5 points) Let the players take the forks in this order: first, Dumbledore chooses a1 {L,R}, then
Snape chooses a., then Potter chooses as. Each player wants not to be mistaken with which hand
to take the fork, in this case he receives a win equal to 1 (and a win equal to 0 in the opposite
case). Find how Snape's choice will depend on s, and as.

(b) (5 points) Find how Potter’s choice will depend on ai, a2 and sz.

(c) (5points) Let N people sit at the table. Is it true that an information cascade occurs: if s1=R, then,
in equilibrium, a;=a>=...=an=R, regardless of signals s,...,5n?

6. (20 6a110B) «XHUTpPBIE YCTYNKH»
Acs u bopsi coOuparoTcss Urpatb B clenymoilyr urpy. ®uiika cTOUT B KOpHE OWHAPHOTO JiepeBa
TIIyOWHBI N, Bce pedpa KOTOPOTO OPUEHTUPOBAHBI OT KOPHS K JIUCThSIM. B KaKJIOM JIUCTE CIIy9aiilHO |
HE3aBUCHMO HamcaHa OyKBa «A» ¢ BEepOsATHOCTHIO P win «by ¢ BeposTHOCThIO 1. Pebsita mo ouepeau
COBEpPIIAIOT XOJbI, ITepeMeIIasi GUIIKY BI0JIb pedpa U3 BEpIIMHBI B COCENHIO ¢ Heil. Uepes N xo010B
¢umika qocruraet jaucra. Eciiv Ha Hem OykBa «Ay, TO BBIMTPbIBaeT Acs, eciiu «by», To bopsi.
Bbopst — macTostmumii mxertapMen. OH npejiaraet oTaaTh Ace MepBhIid X0 U JaKe BEPOSITHOCTH CENATh
B AcuHy noune3y: p =4/7.
(@) (10 6ar10B) B nipeamnonoskenuu, uto N=2K BeJIMKO, TOCOBETYHTE AcCe, CTOUT JIH €i COTIamaThCs
Ha Takue 1meapslie ycrynku? OTBeT 000CHYMHTE.
(b) (10 6anaoB) Haiigure Takoe p, 4ro gaxke npu 00sbmoM N=2K y 000X peOsT MIaHC BHIMTPATh
xots 061 10%. BoHyC Tem, KTO HANMIIIET YeM eIlle MPUMEYaTETHbHO 3TO YHUCIIO.

(20 points) “Tricky concessions”



Asya and Boris are going to play the next game. The chip is at the root of a binary tree of depth n, all
edges of which are oriented from the root to the leaves. The letter “A” with probability p or “B” with
probability 1 — p is randomly and independently written in each sheet. The players take turns moving the
chip along the edge from the vertex to the neighboring one. After n moves, the chip reaches the leaf. If
the letter “A” is on it, then Asya wins, if “B”, then Boris.
Boris is a real gentleman. He offers to give Asa the first move and even the to make the probability in
favor of Asya: p =4/7.
(a) (10 points) Under the assumption that n=2k is large, advise Asya whether she should agree to
such generous concessions? Explain the answer.
(b) (10 points) Find a p such that even with large n = 2k, both players have at least 10% chances to
win. We will give a bonus to those who write what else is remarkable with this number p.



