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O CTPATEM'MYECKOW PE®JIEKCUUN
B UIrPAX ABYX nuut

Kopenanos B.0.?
(Ancmumym npobrem ynpasnenus
um. B.A. Tpanesnuxosea PAH, Mockea)

Hccenedyemea cmpamezuyeckas pegnexcus ucpoKos 6 uepe 08yx
auy. Ilpu >mom  payuoHanvbHwill USPOK MOJCEm 3a0yMaAmvCsl
HAO 8bIOOPOM C80€20 paned cmpameuteckoll pegaexcuu u cumya-
yus nepexooum K uepe paneos. lloxazvieaemcs, ymo npu HeKomo-
PbIX O02PAHUYEHUSIX HA UCXOOHYIO U2py, uepa paneos umeem
He bonvbute 08yx pasHogecuti Howa 6 uucmoix cmpamezusx coom-
semcmaylowux pasnogecuam Howa ucxoonoii uepol.

KnroueBsle cinoBa: crparteruueckas peduiekcus, Urpa paHroB
cTpaTernueckoi pediexkcuu, paBHoBecue Hoima B 4ucThIX cTpa-
TEeTUsX.

1. BeedeHue

Hannas pabora siBisieTcst npogoskenueM [1], roe Obu10 moka-
3aHO, YTO B WIPE PAHIOB, IMOCTPOEHHOH 51 OMMATPHUYHOM WIPBHI,
HE MOXKET ObITh Oonblie AByX paBHOBecuid mo Hbomry B 4mCTBIX
cTpaTterusix. JlaHHOe CBOWCTBO HWIPBI PAHIOB MOXET YIPOCTHTH
BBIOOP PallMOHAJIBHOTO UTPOKA, €CIIM B MCXOJHON UIpe paBHOBECH
Hbama mHoro s BeIOOpa M3 HUX eAuHCTBeHHOro. CTaThsi HE pac-
KpBIBaeT BOIPOC O TOM, Kakue paBHOBecus Homa ocrtaroTcst B Urpe
PaHroB, 3TO BOIPOC JaTbHEUIINX UCCIICOBAHNN.

Y Paboma evinonnena npu noddepocke epanma 13-07-00491 A.

cheeoﬂod Onezoeuu  Kopenanos, KaHouoam  mexHu4yeckux HayK,
(vkorepanov@ipu.ru).
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2. Cmpameauyeckas peghriekcusi

PaccMoTpum wurpy B HOpMalbHOH (opMe IOBYX HIPOKOB,
N ={1, 2}. ITycts MHOKECTBA ICHCTBHI MIEPBOTO U BTOPOTO UTPOKA
COOTBETCTBEHHO X3 M X;. JICHCTBUSA HTPOKOB 0003HAYNM COOTBETCT-
BEHHO X; M Xo WM X U Y (X1, X € Xy, X, ¥ € X;), B 3aBHCUMOCTH
OT KOHTeKCTa. Mrpoku MPUHUMAIOT CBOW PEIICHUS OTHOBPEMEHHO
Y HE3aBUCUMO, BEKTOp NEUCTBHM WIPOKOB HA3BIBACTCS CUTYyalUeil
urpst — S = (X, ¥). O6CTaHOBKA UTPHI — AEHCTBHE OIIOHEHTA S = X3.j.
IlemeBple  (GYHKIMH  WTPOKOB, 3aJAlONIE€ WX  BBIATPHIIIN
f, f, : X;xXo — R. Bynem cumrarh, 9r0 3amuch (@, S.i) COXpaHsIET
IIPaBUJIbHBINA TOPSIIOK ApIYMEHTOB, TO €CTh
1) (as,)= (a,s;)=(a, XZ),.I =1

(s;,a)=(x,a),i=2

Bynem paccmarpuBaTh Takue IiefieBble ()YHKIIMA W MHOXKECTBA
JIEACTBHUI MTPOKOB, YTO MAKCHUMYMBI IIENIEBBIX (PYHKIUH MO AEHCT-
BASM WIPOKOB B TPOW3BOJIBHOW OOCTAaHOBKE JOCTHUTAIOTCS
Y eIMHCTBEHHBI

(2) Vivs, e X, |Argmax f (v,s;)|=1,
veX;

MOATOMY Jlajiee MCIOJIb3yeM 3amuck arg max fi (v, s.).

veX;
Hanpumep, BorHyThle QYHKIIMM Ha KOMIIAKTaX YAOBJIECTBOPSIOT
CBOICTBY (2).
Omnpenenenne 1. O603HaunM vepe3 bri(S) — HammydMii OTBET
UTPOKa | Ha CHUTYaIHIO S:
(3) br(s)y=argmax f,(v,s ).

veX;

PaccMmoTpuM Moienb cTpaTternieckoi pediekcum, OCHOBaHHYHO
Ha TOHSTHUU paHr pedIeKCHH Kak OJIUH U3 BO3MOXHBIX CIIOCOOOB
CTpaTeTHYECKUX Pa3MBINUICHUH. B 3TOM ciydae wrpok He aymaer
0 MOKCKE HEKOTOPOTO «PaBHOBECHS» B UTPE C PaBHBIM €My OMIIO-
HEHTOM, a CTPOUT WIM HMMEET YIPOUIEHHYI0 MOJICNIb TPUHSATHS
pELIEeHU ONIMOHEHTOM.

[Mpenarmonoxum, 4To B UTPE €CTh HeKas «(poKanbHas TOUKay», CU-
Tyalusi KOTopasi O4eBU/IHA/TIOTUYHA JIJISl BEIOOpA UTPOKaMH € KOM-
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noHenT, 0603uaunM & s° = (X°, y°). DTo MOKeT GBITH B TOM YHCIIE,
HO He 00s3aTeNbHO, HEKas KOHIENIUS PaBHOBECHS: pPaBHOBECHE
B JIOMHMHAHTHBIX CTPATETHsX, MaKCUMUHHOE, Hatma u T.11.

IIpencraBuM cebe, 9TO UTPOK 3HACT BCE KOMITOHEHTHI 3TOH (o-
KaJbHOM TOYKH. ByJneM TOBOpHTH, YTO WTPOK OO0JIAJaeT PaHTOM
pedexcun 0, ecau OH BBHIOWPAET CBOIO KOMIIOHEHTY (POKAIbHOM
Touku. Torna, paroHaIbHO Pa3MBIIUISISL, UTPOK MOXET MOIyMaTh,
YTO OMNMOHEHT BHIOEpPET (OKAIBHYIO TOYKY, U €My TOTJIa HYKHO
BHIOpaTh HAWIYYIIUA OTBET HAa KOMIIOHEHTY (OKaIbHOW TOYKH
ommoHeHTa. Takoi urpok obmanaer pednexcueit panra 1 u BeIOupa-
€T CBOMM JIEHCTBHEM X© = bri(so), o6o3HaunM S* = (X%, X;'). B 06-
IeM ciiydae urpok i panra k Betbupaert X = bri(sh).

[MoHATHO, YTO pedICKCHUPOBATH HTPOKH MOTYT JO CKOJb YTOJIHO
0ONBIIOrO paHra, HO €CTh OTPAHUYCHUS] KaK CO CTOPOHBI BPEMEHU
BBIYHCIICHHS JICUCTBUS UTPOKa paHra K, Tak ¥ ¢ TOYKH 3peHHs pa-
UOHATLHOCTH YBEIWUCHUs paHra peduiekcuu. Bo BTOpoM ciydae
BO3MOXHBI CHUTYyallld, KOTJa yBEIHYCHUE paHra peieKCHu, Hauu-
Hasi C HEKOTOPOTO paHra M Herenecoodpasuo [2].

3. Uepa paHzoe cmpamezauyeckol pegnekcuu

Br16op orpenenéHHOTO paHra UTPOKOM O3HAYaeT, YTO OH CUH-
TaeT, YTO y OIIIOHEHTa PaHT Ha eIWHUIYy MeHble. Ho urpok Moxer
omunOarbcs (paHr ONMMOHEHTa HEM3BECTEH B OOIEM Cilydae) u Jaxe
BEIOOP HAaMOOJBIIEr0 BO3MOXKHOTO pPaHra HE MOXET TapaHTHPOBATh
BBICOKHI BBIMTPHII [2]. [loaTOMy, palioHaNbHBIN UTPOK JOJKEH
TIOTIBITATHCS «Pa3yMHO» BHIOPATh CBOI paHT.

Bonee Toro, ecnmu urpok BHIOMpaeT CBOM paHr, HE 3Has paHra
ONIIOHEHTa, TO OH MOXKET MPEINOJI0KHUTh, YTO OIIMOHEHT TOXE
BEIOMpAET CBOW paHT, KOTOPBIA OJTHO3HAYHO OIPEAEISET ero JNeHcT-
Brue. Bo3HukaeT wrpa BbIOOpa paHra crpaTermdyeckon pediiekcun
WJIH TIPOCTO UTPA PAHTOB, B KOTOPOU JIEHCTBUS UTPOKOB — BBIOOP UX
panra pedexcun.

Jloru4HO TIPENIONOKUTh, YTO €CIH JUIS HEKOTOPHIX PaHTOB
U M V BBIIOJIHAETCS Xi' = X;', TO B MI'PE PAHIOB MX MOKHO OTOXIECT-
BUTH T0JI MUHUMAJIBHBIM HOMEpPOM M3 U u V. MHOXecTBa TeX paH-
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TOB, KOTOPBIC HENB3S OTOXKACCTBUTL 0003HAaYMM R; 1 R, cooTBeTCT-
BEHHO ]IS IEPBOTO U BTOPOTO UTPOKA.
4) R={u|-@v:v<u&x =x")}

Torma wrpa panros sto G' = ({1,2}, Ry, Ry, 01, 02), rme
gi: Ry, Ry — R, gi(u, v) = fi(x", y").

ITo mocTpoeHuto Urpsl paHTOB U CBOMCTBY (1) ciemyer, 4TO BHI-
TIONTHSETCSI CBOMCTBO, aHamorndHoe (1): QyHKumu @i JOCTUTAIOT
CBOET0 €AMHCTBEHHOI'O MaKCUMyMa [0 KaXJA0W IEPEMEHHOII.

Yr1Bep:kaenue 1. JIjis npou3BOIBHON UIPHlI MEPEXO] K HIpe
paHTOB HE MPUBOAUT K IOSBICHUIO HOBBIX PAaBHOBECHH B UHCTBIX
CTpaTerusix.

HoxaszarenbcTBo. Ilycth (U, V) — paBHOBECHE B HUIPE PAaHIOB.
[TokaxkeM, 4TO X' — HaWIy4IIMH OTBET Ha Y’ B MCXOAHOM urpe. ITo
MOCTPOCHUIO UTPBI PAHTOB BEPHO:

JieR,jeR,:br(a,y")=x"=x"u br,(x",a)=y" =y,

Ho namnyumuii oTBET mEepBOrO UIPpOKa B UTPE PAaHIOB BCeraa
€MHCTBEHEH W TI0 OTIPEICTICHUIO PAaBHOBECHS 3TO M €CTh U, TO €CTh

U = i. AHaIOTMYHO JOKa3bIBAaETCsA, 4TO Y — HAMJIydInMii OTBET Ha X'
B ucxoaHoi urpe. Torna mapa (X', y') — pasroBecne Homa B ucxon-
HOI1 urpe.

B cuny npownsBosibHOCTH BBIOOpa PaBHOBECHOW Mapbl MOJTy4da-
€M, YTO JII000€ PaBHOBECHE B YHUCTBIX CTPATErHAX WIPHl PaHIOB
COOTBETCTBYET PABHOBECHIO MCXOJHOH WIPHI, T.€. HOBBIX paBHOBE-
CHI He MOoABUTCS (KaXX10€ paBHOBECHE UTPHl PAHTOB COOTBETCTBYET
PaBHOBECHIO UCXOJIHON UT'PbI). M

ITormpobyeM OTBETHTH Ha BONPOC KOJIMYECTBA PABHOBECHBIX
no Hamy curyauuii B urpe panros. Bo-mepBbIX, OTMETHM, 4YTO
pedIieKCUBHBIE IEHCTBUS MOXHO NMPEACTABUTH CIEAYIOIEH CXeMOil

[2]:

1
AmnanorndHo yrepxaeHuio 3 B [1], moka3atenbCTBO TaKoE Ke
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?

Puc. 1 Cxema pegrexcusnvix oeticmsuil

3mech cTpenkaMyu 0003HAaYeHA B3aUMOCBSI3b ACHCTBUN — TO, YTO
JICHCTBUE WIpoOKa OIPEACAEHHOIO paHra sBISETCS HAMIYUIIHNM
OTBETOM Ha JICHCTBHE OIIOHEHTA MPEIBIAYIIEr0 paHra pedieKCHH.
MOXHO 3aMEeTHTh, YTO Takas cxema pa30MBacTCS POBHO Ha JIBE
yenouku cmpamezuyeckoii peghrexcuu (yenouku CP): X'—y'— x*—
v’ ny’— x'— y*— x*>... (cm. prcyHOK 2).

Puc. 2. []enouku cmpamezuueckoii pegrexcuu
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OueBngHO, 9TO Kakmoit 1emouke CP MoXkeT IpwHAIISKaTh
TOJIBKO OJHA CHUTyalHs paBHOBecws Hpoima, T.K. TOCHE MOSBICHHS
OIHOW W3 KOMITOHEHT paBHOBecHs Homra B memouke CP, memouka
«3allUKJIMBACTCs». PUCYHOK 3 MILTIOCTPUPYET 3TO.

(ry, 1) - p-e Hama

Puc. 3. Ocmanoska YenovKu Hauay4uux onmeemoes
Ha pasHoeecuu Howa

OTO Ba)KHOE CBOMCTBO, KOTOPOE Jajiee, B CBS3KE C JJOKA3aTeNb-
CTBOM, YTO JItoOO€ paBHOBECHE B UTPE PAHTOB MOSIBISETCS B OJHOU
u3 nenouek CP, mact orpanuueHne Ha KOJIWYECTBO PaBHOBECHBIX
CUTyallMil B UTPE PAHIOB.

YrBepxaenue 2. Ecnu (U, V) — paBHoBecue Haia B urpe pas-
roB, TO |U - V| < 1.

JokazatenscTso. [Tycts U > (v +1). Tlo yreepxaenuio 1 (X', y')
— paBHOBecue Homa B ucxomnoi urpe. CiaemoBaTrensHO, 10 CBOMCT-
By (1): xX** = x". Ho Torma U He MOXKET IPHUHANEKATH AHCTBHIO
urpoka 1 B Urpe paHroB no €€ MOCTPOEHHIO (paHr U TOJIKeH OBbITh
MUHUMAJIBHBIM U3 PaBHBIX 110 JIEHCTBUIO HTPOKA).

AHAIIOTHYHO J0Ka3bIBaeTCs caydaii V> (U +1). m

YTBepxkaeHne 2 Kak pa3 W SABISAETCS MPUYMHONW TECHOW CBSI3U
paBHOBecuii Hama B urpe panros c¢ nenoukamu CP, 4to mokaspiBa-
€TCsl B JIOKA3aTeNbCTBE YTBEP)KIEHUS 3:

Y1Bepxaenue 3. B urpe panroB cymiecTByeT He Ooiee IBYX
paBHOBecuid Hamia B UMCTBIX CTpaTeTHsX.
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HoxkasarenscTBo. Ilycts (U, V) — paBHoBecue Hamia B urpe pas-
roB u |U-V|=1, 3rauur X', y' npunagnexar oxgHoii nenouke CP u ona
«3anyMKIMBaeTcs» ¢ mara min(u, v), T.x. (X', y') — pasaoBecune Homa
B ucxonHou urpe. Ecimm ke U =V, To 00e mermouku CP 3amukimBa-
10TCsl ¢ mara U. J[pyrux ciydaeB cooTHeceHus: U U V IO yTBepxkze-
HUIO 2 — HET.

To ectp moOoe paBHOBecue Horra «3anukimBaeT OqHy U3 Iie-
nmouek CP. Ilockompky xe mrobas memouka CP He MoxxeT mMeTsh
Oonple OJHOTO IMKJA, MOJIy4aeM, YTO B MIPE PAHIOB HE MOXKET
OBITH paBHOBecHY Hamra 6ospire uem nienodex CP. m
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ARTICLE TITLE, ABOUT STRATEGIC REFLECTION IN
TWO-PERSON GAMES

Vsevolod Korepanov, Institute of Control Sciences of RAS, Mos-
cow, Cand.Sc., (vkorepanov@ipu.ru).

Abstract: Hccreoyemes The strategic reflection of players in two-
person games are considered. While rational player can think about
the choice of his rank of strategic reflection and the situation goes
to the game of ranks. It is shown that under certain restrictions on
the original game, the game of ranks has no more than two Nash
equilibriums in pure strategies corresponding to Nash equilibriums
of the original game.

Keywords: strategic reflection, game of ranks of strategic reflec-
tion, Nash equilibrium in pure strategies.
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