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OB OTCYTCTBMN MAKCUMUHHbIX CTPATEIMN
B O4HON ANDDEPEHLUUANIBHOW UIPE

K.H. KyapsiBues

PaccmorpeH aHasor ieMMBI 0 MakopaHTe U3 [1], ¢ TOMOIIBI0 KOTOPOTO IS
mddepeHIIMaTbHON TMO3MIMOHHON KOOMNEPAaTUBHON JIMHEIHO-KBaIpaTUUHOMN
WTPBI IBYX JIMI[ TIPUA HEOIpPeNe/ICHHOCTA HaiiIeHbl OrpaHMYeHus] Ha (PYHKIUU
BBIUTPHIIIIA, TIPU KOTOPBIX ¥ UTPOKOB HE CYIIIECTBYET «MHIVWBUIYATbHBIX» MaK-
CUMWHHBIX CTPaTErvid.

Karoueeswie crosa: dughghepenyuanvrvie uepst, KoonepamueHsle uepsl, Heonpeoe-
JNEeHHOCMb, PUCK.

1. @opmaM3anusa Urpbl

PaccmarpuBaercst auddepeHIMaabHas MO3MIMOHHAS KOOIepaTUBHAS JIMHEWHO-KBaApaTudHas Urpa
JBYX JIUI[ C MOOOYHBIMU TUIATEXAMK U TIPU HEOIPEAeIEHHOCTH, KOTOPasi OTOXIECTBIISIETCS C YIIOPSIIO-
YEHHOU IISATEPKOU

({L2h2, (), 24T (U 20w, ) ()

B (1) ygacTByIOT /Ba UTpOKa C MOPAAKOBBIMYA HOMepaMu 1 u 2. H3smeHeHue (Bo BpeMeHH ¢ ) ynpas-
JSIEMOM CUCTEMBl £ OMUCHIBAETCs JMHEHHBIM u(depeHIUaIbHBIM yPaBHEHUEM

x=A()x+u +uy + A (H)z+a(t), x(tp)=x,. 2)
3neck BpeMs [ € [to, 8] , TOCTOsIHHBIE 3 >, >0; ¢azosbii Bekrop xe R”, (t,x) — TMO3HLMSA HTPbl,
(to,xo) — HavalbHasd MO3MUMS; HeompeneneHHbd (akrop z e R™; Marpuubl COOTBETCTBYIOWIMX pa3-
meprocteit A(r), 4 (1) u n-sextop a(f) menpepsiBhb! Ha [0, 9] (370T dakr B FaBHeEimEM 0003HAYA-
ercs A(-)€C,,[0,9], 4 ()€ C i [0.9], a(-)€C,[0,9]); u; € R” — ynpasnsowmee Bo3neHcTBHE i-ro
urpoka (i=1,2).

Crpareruu i-ro wurpoka U, OTOXJAECTBisieM C  JHHEHHBIMM  QYHKUMAMH  BUAA
u,(t,x,2) =P ()x+ 0 (t)z+q;(¢), rne B()eC,,[0,9], O ()€ Crim[0.9], 4,(-)€C,[0,9], u Torna
BBICOP I-bIM MIPOKOM CBOEH CTpaTeruu CBOAMTCA K BHIOOPY KOHKPETHBIX HENIPEPhIBHBIX Ha [0,3] mar-
pun P, (t) , O (t) W BEKTOpa g, (t) ; MO3TOMY MHOXKECTBO CTPATEerHid i-ro urpoka (i = 1,2) UMeeT BU/L:

A, = {Ui u, (,x,2) | u; (,x,2) =P ()x+ Q, () z +q, (1),

V()€ Crin[0.9]. 0, () € Cpim [0.8].0: () € C, [0, 8]}
3aMeTrM, YTO CTpaTerMu YKa3aHHOTO BHUA BIIEPBbIE MCIIOJB30BAIMCh B MUHMMAaKCHOU AuddepeHim-
aJbHOM aHTaroHuUcTHdeckoi mrpe akagemukoM H.H. KpacoBckum B [4] m Ha3BaHBI TaM KOHTpCTpaTte-
TUSIMU.

Haxkoner, ynpasisiemMast cucteMa %, Kak TpaBUJIO, TIOABEPraeTcsl HeOXHUIAHHBIM, TPYIHO MPOTHO-
3UpYyeMbIM BO3MYIIICHUSIM KaK M3BHE (TOsIBJIEHWE KOHKYPEHTOB, M3MEHEHHUE CIpoca Ha TOBaphbl, OaH-
KPOTCTBO IMOCTaBIIMKA U T.1.), TaK U U3HYTpH (TIOJIOMKA U 3aMeHa 00OpyHoBaHUs, 00JIE3HU U 3a0acCTOB-
KU TIepcOHaJsia, HECOBMaleHUE TJIAHUPYEMbIX CPOKOB ITyCKa HOBOTO OOOPYIOBaHUSI C peajibHbIMU CpPO-
KaMu ¥ T.A.). Jas cucteMbl X OaHHBIA (aKT OymeT BhIpakaThCs B peaM3alMsX B KaXKIbId MOMEHT

€))

BpeMeHHU [ € [tO,B] YHCIEHHBIX 3HAUEHNI HEKOTOPOTro BeKTopHOTo mapaM ¢z R” .y 1 e M npenrno-
Jarath (CM., HalpuMep, Moaesib DBaHca [5]), 9YTo UTPOKaM M3BECTHA IUHAMMUKA (M3MEHEHME BO BPpEMEHU
1) BeKTOpa Zz/t/] Ha OTpe3Ke [to,ﬂ]. ITycTh 9T0 M3MeHEHUE OMUCHIBAETCS BEKTOPHBIM JIMHEWHBIM HEOI-
HOPOJIHBIM TUDGDEepEeHIUATBHBIM YpaBHEHUEM

z=B(1)z+b(r), z[to]zzo, €
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MaTtemaTuka

rie mxm-marpuua B()eC,,,[0,9] u m-sexrop 5(-)eC,,[0,9].

Wrak, HeonpenienensocTs Z GynieM OTOXIECTBIATH ¢ m-BeKTOp—byHkumeit z[-]= {z[t],t ez, 3]}
(o6o3nauaem Z =+ z[] ), ABNAIOLIEHCH pelueHreM (4) ¢ HAYallbHBIM YCIIOBHEM z[to] =z, R"™.

MuoxecTBO Z HeonpezieneHHOCTeH Z moiydaeM, KOrza f, «mpoberaet» Bce 3HAYEHUS U3 MPO-
mexyrka [0,9),a zy —Touku u3 R™.

Takum 0Opazom, Ui IOCTPOECHHUS KOHKPETHOH HEONPENeIeHHOCTH JOCTATOYHO 3HATh €€ HavyajlbHOe
3HaYeHUe z[to] =z,eR"™, a 3areM Haiity peruenue ypaBHenus (4). 3nechr QakTUYECKH HEONpPEAEIeH-

HOCTBIO ABJIAETCH Ha4ajbHOE 3HaUYeHHe z, € R™, a BO3MOXKHbIE CKAYKH HEOTIPE/I/IEHHOCTH (Hanpumep,
CKAuKH{ LIeHB! TOBAPA HA PHIHKE COBITAa) NPOUCXOMAT 10 MOMEHTa BpeMenH [, . HauuHas xe ¢ £, o mo-
MeHTa $ M3MCHEHHE HEOINPEleNIeHHOCTH Z NPOUCXOAUT B COOTBETCTBUU C ypaBHehuem (4). Ecim
TPOMEKYTOK [10,8] AOCTaTOYHO MaJl, TO TaKo# (aKT MOTHOCTHIO COOTBETCTBYET MAaTEMaTHYECKOH MO-

Jienmd DBaHca U3MEHEHHKS Ha PBIHKE LIEHB! TOBapa B 3aBUCUMOCTY OT CMIPOCa U npeaiokeHus [S].
«[Maprus» nuddepenunaibrol urpst (1) «passuBaetcsy» cienytoumm obpazom. Urpoky, neiicrays
coobia, oOMeHHuBasch MHGOpPMaLKEH, COIJTaCOBAaHHO OrOBapHBAIOTCA O BHIOOpE CBOMX CTpareryit

Ul e, U +u; (t,x,2)=PB (t)x+Q; (t)z+4; (t) (i=12).B pesynsrare obpasyetcs cuTyauus
U =(U,U; e =2 x 2,

He3aBHCHMO OT 3Toro BBIGOpa peausyeTcs KOHKpeTHas Heonpexnenennocts Z° € Z, Z" +z [t]. Torna
cuctema (2) npy u; =u; (1,x,z) (i=1,2) n z=z"[r] npespamaerca B BekTOpHOE TMHEIHOE HEOTHO-
poaxoe auddepeHUUaTbHOe ypaBHEHHE ¢ HETIPePhIBHBIMH (110 £ € [1‘0, 3]) koaddupeHTamMu

s=[A()+ B (0)+ B (1) |x+][ 4()+ 0 ()+ 05 (1) |2 1]+ a(0) + 4} (1) + 43 (1), (1) =x,.
Takoe ypapHeHue umeeT [6, ¢.29] eAMHCTBEHHOE, HeMpPephIBHO AUMdEpEHIMpYeMOe pelIeHHe X (t),
NPONIOJKMMOE Ha BECh MHTepBa Hrpsl |1, 9].

Mo naiinensomy pewiennio x (¢) u meonpenenentoctn z' 1], t€[ty,9] crpoutes peanusayus
BbIGpaHHBIX Mrpokamu crpateruit U; +u; (1,x,z) (i=1,2), a uMeHHO, onpeaeneHHas NP KaKIOM
t€[ty, 8] cynepnosuus

w; [f]=u} (62" (1), [1]) = B ()% (1) + O ()" [] +; (1) (i=1.2).
Ha weTBepkaX HEMpepbIBHBIX BEKTOP—(hYHKIIHIA
(¥ O (L [1.2 [1) = {" (0)oa 1]z 1. 2" [ < [10. 8]
onpesenena QYHKIHA BHIAIPhIIIA i-F'O HIPOKA, 3a/JaHHAs KBaJAPATHYHBIM (ByHKIMOHATIOM
T (U, Z,15,%,) =X (8)Cx(9) + 2 [ 9]z [ 9]+

92 )
+ [\ D u [e] Dy, [e]+ 2 [1] Lz [e] + X () Gix (e) pe- (i=1,2),
4 L=l
rae UuCnonb30BaHbl anpuOpH 3aJaHHBIE MOCTOSHHBIE CUMMETPUUYHBIC #X 77 MaTpulibl Ci’ D’J’ G,- H

1
mxm marpuup L, C,-( ); IITPUX CBEPXY O3HAYAET ONEPallyIO TPAHCIIOHUPOBaHHs. 3HaUeHIEe PYHKIUU
BeIMrpHILA J; (U A *,to,xo) HAa3bIBACTCA HPeOBAPUMENbHbIM GLIUSPbIUEM (-TO UTPOKA.

Cnenys noaxofy NpUHLANA MUHUMaKCHOTO coxanenus [7], s GyHxipm Buivrpeiuia (5) ctpoutes
[2] pynxuponan pucka @, (U, Z,1,%, ).

Ha BTOpoM 3Tane urpoku nepepacrnpesenstoT Mexay cob0i NOMTyYeHHbIe CYyMMAapHbIH BHIMIPbILL
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KyapsiBues K.H. O6 oTCyTCTBUN MaKCUMUWHHbIX CTPaTern
B OZJHOV AN pepeHUnaIbHON urpe

jl(U*,Z*,to,x0)+J2(U*,Z*,to,xo)

¥l CYMMapHBIi pUCK
* * * *
@, (U7, 2" 10,% )+ @4 (U7, 2" 10,5, ).
Hrak, cornacHO onucaHHOMY NPOUECCY «IIPOTEKaHHS» KoonepaTHBHON nuddepeHuranbHOM UIpbi
¢ NoOOYHBIMH TIATEKAMH, KaXK/IBIH MIPOK COIJIACOBAHHO C NMapTHEPOM (JOPMHPYET CBOE PEILUEHHE —
crparervio U, € ¥, (i =],2) , & 3aTeM HepepacHpenenieT cBoii CyMMapHBIH BBIMIPBILI TaK, YTOObI €ro

OKOHYATE/IbHBIH BBIUTPHIII ObIT [0 BO3MOXKHOCTY OONBIIMM, a NepepacupeaesieH bl puck (3HaueHue
byHKIMK pHCKa) MO BO3MOXHOCTU MeHbie. IIpy 3TOM HrpoKH O/DKHBI YIUTHIBATH BOIMOXHOCTD pea-
Juzauru mobol HeonpenenesHocT Z € 2.

Jns paccmoTpensoi urpst (1) B [3] onpeneneno ciepyroniee NOHSTHE rapaHTHPOBAHHOTO 10 Bbi-
urpeilnaM 1 puckam petenus (I'BPP).
Onpeaenenne. B nuddepeHunanbHOoi MO3UIMOHHON KOOMEPAaTHBHON UIpe ABYX JIHL ¢ MOOOYHBIMH

niarexxamd npu HeonpenenerHoctu (1.1) Tpoliky (U*,J*[to,xo],cb*[to,xo]) HA30BEM IapaHTHpPOBaH-

HBIM 110 BhIUrpbIIaM K puckam peuierveM (I'BPP) wrpsi ¢ HavaipHOM no3vimeit (to,xo) € [O,S)x R",

* ~
€CJIY CYLLECTBYET HEONPEICICHHOCTh Z € 2, IPH KOTOPOH BBITIONHEHB! CIEAYIOIIHE TPH YCIIOBUSL:
1°) yenosue xoanexmusnoii payuonansrocmu

2 2
max " 7, (U, Z,t0,%0) =3 T, (U" . Z,10,%, )
ver g i=1
2 2 .
min Y ®, (U,Z,1,%) =D ®,(U",Z,15,%);
= i=1
20) yciosue « Heyxydmaemocmu» CYMMAPHO20 CYMMAPHO20 8blUcPbIUA U PUCKA

rglggg[x(U*,Z,to,xo>—¢i (U*,Z,to,xo)} =

:i[ji (U*,Z*,to,xo)~cp,.(U*,Z*,to,xo)];
i=1

3% yerosue unousuoyanvnoii payuonansrocmu
ans Beex Z € Z u (15,%)€[0,9)xR" cnpasennea cHCTEMa U3 YETRIPEX HEPABEHCTR

T [Z,45,% ]2 max min J,(U},U,,Z,8,,%,)

Uil U ey

@; [z,to,xo]2(1/{161&{11i lx}}ai ®,(U,Uy, Z ty,x) (7 =12 j),

(6)

rae
2 2

2 2
ZJ,—(U*,Z,tO,xO)zz‘Z- [Z,to,xo] A Z(I),-<U ,Z,tO,xO):Z(D,-[Z,tO,xO];

i=l i=] i=1 i=1
MpH 3TOM Mapy

T [t0:%] :(«71* [Z*,to,xO],J; [Z*meo])
HA30BCM rapaHTHPOBAHHBIM BEKTOPHEIM ACJICKOM, Napy
®: [15,%,]= (cp}‘ (2" t0,%0 . 93] 2"t )

* * * - -
— rapaHTHPOBAHHBIM BEKTOPHBIM PHCKOM, a U = (U1 ,Uz) — CUTyaluel, rapaHTHPYIOLIEH DTH JeNexH

u pucku B JIKMH (1) ¢ nobouHsiMi miaTesxkaMu 1 HaYaABHOMN mosutmei (to,xo) .
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Martemartuka

3ameuanne. 1. Tpebosanue 1° onpenenenus 'BPP BouinenseT 1 kaxaoi HeonpeaeaeHHoctH Z € Z |

2
KXA0H HAaYaTbHOW MO3ULIMH (to,xo) € [0,9) xR" Ty cymmy BBIMrpbineit Zji (U " Z ,to,xo) U CyMMY

i=

2
*
PHUCKOB Z(Dl (U ,Z,to,xo), KOTOPBIC ACIATCA MEXAY HIpOKaMU Tak, UTO NMEPBOMY pacnpeneiseTcs
i=1

* * * *
YacTh CYMMAapHOTO BbIMIphImA 7, [Z ,to,xo] H 4acTh CyMMapHoOro pucka @, [Z ,to,xo}, BTOPOMY

* * * e
COOTBETCTBEHHO J; [Z ,to,xo] n o, [Z ,to,xo]. Ipu 3TOM pacnpeneieHUH YCIOBUS MUHIAMBUIYAb-

HOI paiMOHAIBHOCTH o0ecnednBaloT 000MM UIPOKaM BBIMIPHILIN HE MEHbIIME, W PUCKU He GoMbliIue
TEX, KOTOpbie OHKU MoK OBl «obecnieunTs cebey, IeHCTBYS CAMOCTOSTEIBHO ¥ MCIIOIb3YS CBOM MaKCH-
MHHHbIC U MUHUMAKCHBIC CTPaTerHH.

2. Jlemma o maxopante
Hixe onpesaesieHbl yCHOBHA, IPH KOTOPBIX HE CYLIECTBYIOT MaKCUMHUHBI # MHHUMaKCH H3 (6). [lpu
BHUTOJTHEHHH AAHHBIX YCHOBHH MEXKAY MIpPOKaMu JNOMYCTHMO o0oe pachpeneneHde CyMMAapHOro ra-

paHTHpOBaHHOro Jenexa J; (U VAR AN ) +J, (U VAR xo) U CYMMAapHOro TapaHTUPOBAHHOFO
pucka @, (U*,Z*,to,xo)+ @, (U*,Z*,to,xo) .
PaccMOTpUM KBapaTUuHbIi GYHKIHOHA, ONpe/iesieHHbIH B (5), 8 UMEHHO
T (U, Z,t5,%,) = ¥ (9) Cx(8) + 2 [ 8]cVz[ ] +

3
+ [{ul [0y [e]+ 3 [ 1) Dy [1] + 2 [} Loz ] + X (£) Gy x (1)} at
by
NIpH PacCMOTPEHHBIX B (2)~(4) OrpaHH4YeHAIX.
Jlemma. Ecnu B (7) matpuna Dy, <0 (T.e. cooTBeTCTBYIOLIas KBafpaTuyHas (opma onpenesieHHo OT-

(7

puuareibHas), To npu moGom Beibope crparernii U, e®; (i=12) u HavaneHOH no3uuumM
(9,%9) €[0,9) x { R" \On} , Z[ty] =z, € R™ cymectByer «cBOSI» cTparterus [, € 2, , IpH KOTOPOH

J](U1)U2azat09x0)>J](U19(,72927t()ax0)' (8)
JdokazarenbcrBo pasoObeM Ha Tpu dtana. Ha nepeoM — mns 3amaum (8), (2) — (4) npu
U; +u;(t,x,2) = B()x + Q,;(t)z + q;(t) (i=1,2) nocrpoum dynkwmo bennmana V™ (¢,x,z), Ha BTOpoM —
YCTaHOBUM PABEHCTBO

JI(U],U2ﬂzat07xO)=V(tO)x():ZO)7 (9)

Ha TPETheM — JIOKa)keM cTporoe HepaBeHCTBO (8).
Ilepsoiii 3tan. [Jns 3agaum (8), (2) — (4) nadinem ¢ynxkipmo bemnmana. Ilycts dukcupoBatsi

U, U5+ (4 (4,x,2),u5 (8, x,2)) = (P,* Ox+ O (Oz+q (@0, B Ox+ )z +g5 (t)\) — Kkakas-mubo cu-

Tyauus u3 A, x A, u (4),%) €[0,)x {]R" \On} , Z[ty] =2z, € R™ — npousBonbHas HavanbHas HO3HLIAS.

Beenem QyHKLHIO

v ’
W t,x,u,u,,2,V) = m + [%g} [A()x +uy +uy + 4 (D)z +a(®)]+
, | (10)
ov ' '
+ e [B(D)z +b(O)]+uy Dy +u, Dyyuy + X'Gix+ 2’1 2.
z
®yuximmo beanvana V' (¢, x,2) onpenenum u3 ycioBHii:
W (15 (65,205 (6,3,2,2V (6,5,2) =0 V(6,%,2)€[0,9)xR™", (1
V(8,%,2)=xCix+2zCVz VxeR",zeR™. (12)
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KyapsiBues K.H. O6 oTCyTCTBUN MaKCUMUWHHbBIX CTPaTEern
B OZJHOV AN pepeHLnaIbHOU urpe

Hem pewenue (11), (12) B Buge

V{t,x,z2) =x'O)x + 2x'E()z + 'S (1)z + 2x'E(t) + 22'11(8) + o(2), (13)
re COOTBETCTBYIOLIMX pazMepHocTeii marpuusl O(r), Z(?), £(¢), Bexropa £(f), n(t) u cxangphas
Gynkusa ©(f) nOAIEKAT ONPEASNSHHUIO; PEAINIONAraeM JTHILb N0Ka, uTo O(f) U {(f) CHUMMETPHUHBI.

Moxcrasus (13) B (11) —(12), ¢ yuerom Bupa U; (i=1,2) momyyaem
w (z,x, Ul (1,%,2), 15 (1, %,2),2,V (1, %, z)) =W[t,x,z]=
=xOx+2xBz+2'{z+2x'E+22'n+ o+
+2[xO@+ '8 + & ’][A(t)x + P Ox+ O )z +q () + P, (O)x+ O5(D)z + g5 (8) + A1)z + a(t)] +
R2[xE+ ¢ + 7' |[BO)z+b(@)]+
+[x'(P1* ) +2'(Q (1)) + (g (¢ ))'] Dy l:Pl* Ox+ O (Oz+4q (¢ )] +
+[x’(P2* O + (G0 +(q; (t))']D12 [P; Ox+C()z+q, (t)] +X'Gx+ 2Lz =0,

Toxnecrsa (11), (12) umeror mecro, ecnu @), E(t), £(t), &(t), n(t), w(t) sBnsgercs peuieHUEM
CUCTEMBI

O+0[ 4N+ B O+ B ®]+ [A'(t) Hro]+[Bo] }@ +
+LB O Dy B (O + [P (O DBy (0) + Gy = 0,5
E+0[0 )+ Q)+ A0 ]+ A0+ B O+ B ®) |2+
+EB()+[F (O Dy () + [ (O Do 05 () = 0y
$+E[G O+ B0+ 40| +$BO+
+[OF O D@ O+ (D1 D105 (1) + L = 0y
|é+0[q O+ g0+ a0 |+ [ 40 +R OT+IB O |+
+Eb(r) + [ O Dy (0 +[ B (D' Dpagr (1) =0,
HE | g )+ 330+ a@) | +[ 1G] OV +IG O + 41(1) |+
+&b(e) +B'(On + G (O1 Dyyqy () +[Q2 (D) Dipogs (=0,
&+ 28" 4} O+ g3O)+ a(t) |+ 20'B() + (4] (0 Dy () + 105 ()] Dypg3(0) =0

H=C, EHN=0,,,, H=CY,

14
EPH=0,, 7,($H=0,, & ($=0. (14)
Cucrema (14) nuneiinas HeogHOpPOAHAs ¢ HeTpepbBHBIME 10 £ €[0, 9] koadduunenramu. ITosto-

My, corsiacto [6, c. 29], (14) uMeeT eqUHCTBEHHOE HENPEPHIBHOE PEIICHUE CHNOR W, 0, 0,
7" (1), o (), nponomkumoe Ha [0,9].
Takum 00pa3om, T0Ka3aHO CYLIECTBOBAHKE (PyHKIIUH
Vi(t,x,2)=x0" )x+2xE ()2 + 2 Oz +2x'E () + 220" () + 0" (¥),

onpeneseHHoH npu Beex (4,x,2) €[0,8)x R™™ u ynoBneTBOPSIOLICH PaBEHCTBAM:

W (53,0 (6,%,2), 05, %,2, 2V (6%,2) =0 V(6,%,2)€[0,9)xR™™, (15)
V'(9,x,2)=x'Cx+2CVz  VxeR",zeR". (16)

Bropoii 3Tan. YcraHOBUM PaBeHCTRBO
(U U5, Z o, %) =V " (L, X5 20)s 17)
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Martematuka

1€ CUTyanus

(U, U3) = (4 (t,%,2),u5 (1, %,2)) = (Pl* Ox+ O Oz +q (O, P Ox+ 05z +q5 (t))
Ta K€, YTO NPUMEHAACh Ha MEPBOM JTane J0Ka3aTeNnbcTBa, a GyHKuMs V' (Z,x,z) Gblna mocTpoeHa
seune. [lycts x(f), 0<¢<9 — pewenue (2) npu o, =u, (t,%,2) =P O)x+Q (Nz+4q; (1), (i=1,2), a
Z[t], ty<t<8 — pewenne (4). Honcrasnas x=x(f) u z=z{t] B (15), nogyunm, 4TO mpu Bcex
telty,9]

O:W[t]={fz%iz—)+
N W (t,x%,2) [A@)x +u; (8, %,2) +uy (t,%,2) + 4 () + a(®)] +
Ox
i | (18)
|V @x,2) [B()z + b(£)] +
| 0z |

x=x(1),z=z(t]
+ {[ul* (t,x,2)] Dy (2, %, 2) + [ (2, %, 2)] D15 (2, %, 2) + X'Gyx + z’le} .

HaiineMm moNHYIO IPOU3BOAHYIO OT HailleHHOH Ha nepBoM dTane Gpynkuuu Bernmana V™ (¢,x,2) B cuity
(2), @) npu u; =u; (4,x,2) =B (O)x+ O, ()z+q; (), (i=1,2), T.e. B ciTy CHCTEMBI
{J'c = A@)x +u; (8,%,2) + 1y (1, x,2) + A4 D)z +a(t), x(ty) =X,
z=B)z+b(t), z[ty]=2z,.
Torna umMeeT MeCTO LEToYKa PaBeHCTB

AV (Lxz)| OV (t,x(e),21) . [GV(t, x(), 2[t])) } dx(t)|
dr - ot ox dt |0

(19)

‘(19)

{aV(t,x(t),z[t]))]’ @l _|oviexa)
oz dt |goy or

+{§E’g’iz—)} [A@Ox + ) (t,%,2) + uy (1, %, 2) + 4 (D)2 + a(D)] + (20)
X

+[8V*(t,x,z)
oz

} [B()z + b(1)]

x=x(t)
z=z[t]

Hcnonways (20) u Toxnaectso (18), npeacrasum W [t] B Buge

dt

Wirl= (4101) Dy 121+

2H
(u;‘ [t])’ D [t]+ X' (OGx(0) + 2 el 2[t),  Vielt,,9),
rae u; [t]=u; (¢,x(t),2[t]) (i =1,2) . Hakonen, cornacuo (16)
V™ (3,x(9), 2[9]) = ¥'($)C,x(9) + 2 [$1C V[ 8]. (22)
Unrerpupys obe yactu (18) B npenenax ot ¢, 10 4 u yuursiBas (21), (7) u (22), nonyuaem

g
0= [W*[Adt = J,(U} U3, Z,t5,%0) =V (tg, %, 20)- 23)

)
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KyapsiBues K.H. O6 oTCyTCTBUN MaKCUMUWHHbIX CTPaTernm
B OZJHOV AN pepeHLnaIbHO urpe

Ortciopa cneayer (17).
Tpernii 3tan. Bo3sMeM Teneps crpareruto [/, +7-(f,x) = fe, rae [ =const >0 onpenenum HuKe, a
BCE KOMIIOHEHTHI #-BEKTOPA ¢ paBHbl equnuLe. Torma
W (15,0 (4,%,2),000,%), 2,V (1,%,2) ) =
=XOO)x + 2X'E(0)z + 2'E ()2 + 2X'E(F) + 22'5(0) + o(8) +
2[x'0)+2E@)+¢ '(t)][A(t)x + B (Ox+Q (Dz+q (1) +
+Pe+ A (H)z+ a(t)] + 2[x"E.(t) +z2'C() + n’(t)][B(t)z + b(t)] +
H{¥ (B O)+2(00)+(60) |pu[BOx+ Gz a0+
+Bra'Dpe+ xXGix+ 2Lz

OGozHauum depes X(¢) M z[f] — pemenue cucremsi (2), (4) npu u, = u; (t,x,z), uy = Pe. Torna

Wt, Bl =W (1,30, u (1 F (0, 211120, F(0), 2LV (1, %(0), 201D =

=910+ By (e + e Dyge,
rae ¢;(t) (j=1,2) —HenpeprisHbIC HA [0,9] dyskimu.
Tak kak Dy, <0, To e'Dye<—ue'e, rae —p =const <0 — HauGONBLINH KOPEHb XapaKTePUCTHYE-

CKOr0 ypaBHEHHSA a’et[Dlz - AE,,] =0. Tax xak Bce ¢pyHkuuu ¢, (¢) HenpepnisHsi Ha [0, 9], To cywect-

BYET NOCTOsIHHAs M Takas, 9To r_nflt)é((oj (t)) = M . IlosTomy cymecTsyeT 3~ =const >0 Takas, 4To
=L

2
M+,B*M<—(,B*j un,
OTKya
Wit,51<0 Vtel0,9)
Hakoneu, orcrona

g
(W1t 8" Vdt = J, (U T 5 Z, 1, %) = V (tg» %, 2) < 0

by

JU; T2 Z oty %0) <V (tg, X5 20)-
Toraa cornacuo (23),
N, T Z,10:%) < J1(UF, U3, Z, 1y, %)),
T.€. YAANOCHh HAWTH CTPaTeruio (J,< A, BTOPOro Mrpoka Takylo, YTO MMEET MECTO HepaBeHCTBO (8),
4TO U TPeGOBANOCH HOKA3ATH.
3ameuanue 2. Kak ciemyeT W3 JOKa3aHHOH BHILIE JIEMMBIL, €cliM MatpHlia D, <0, To He CyLIEeCTBYET
MUHHMYMa Urzleigz Ji (U, Uy, Z,14,%y) , a cieA0oBaTENBbHO, ¥ IPUMEHAEMOTO B (6) MakCHMUHA
g]‘llgxml Uf?eigz S(UL Uy, Z7 5, %)
[TonHOCTRIO aHAOTHYHO JOKa3bIBaeTcs, yro npu D,; <0 He cymiecTBYeT NPUMEHAEMOro B (6) MakcH-
MHHA

max min J,(U,,U,,Z" t,,x,).
UneU, U ey 2( b2 0 0)

Taknum oOpasom, TIpy BeINONHERUN orpanuyennid D, <0 U D,; <0 B QyHkumy Beiurpsina (3) y

UrPOKOB B OECKOAJIMIIMOHHOM BapuaHTe urpsl (1) He CylleCTBYeT «MHAMBUAYAIbHBIX» MaKCHMHHHBIX
crpareruii. A nias 'BPP xoonepatuBHoro BapmanTta (1) ¢ BO3MOXKHOCTBIO MOOOUHBIX TuUIaTeXed npu
BBIMOJIHEHHU IaHHBIX YCIOBHE JOMycTUMO Mo0oe Tiepepacnpeie/eHHe CyMMapHOTO rapaHTUPOBAHHOTO
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MartemaTtuka

nenexa J, (U VAR xo) +7, (U VAN xo) W CYMMapHOrO  rapaMTHpPOBAHHOTO  pHCKa

@, (U, 2" 10,3 )+ @, (U, 2" 10, )
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ABOUT ABSENCE MAXIMIN STRATEGY IN TO ONE DIFFERENTIAL GAME

In this article, we consider cooperative games with side payments under uncertainly. We formalize
and prove existence of such game solution, guaranteed for winnings and risk.
Keywords: differential games, cooperative games, uncertainly, risk.
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