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Abstract

In this paper, we consider infinite horizon linear-quadratic (LQ) Nash games for stochastic diffe-
rential equations (SDEs) with infinite Markovian jumps and (x,u,v)-dependent noise. Based on

the pseudo-inverse property of matrix, operator theory and state stability property, the equiva-
lent conditions between the reachability of indefinite LQ control and the existence of ICGAREs so-
lution are given. On this basis, the infinite-domain Nash games for infinite Markov jump systems
are determined under the conditions of EMSS-C and strong detectability.
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SE(EMSS-C)INFEEEAT o PN EAT A IR B IR AL R VI 2 1 R GE b A R MEME & S5 1 o SR AR T
TEBR 5y IR AT RN 2R G A H A L

A T A o PR AR T RBERAN (X, u,v) -JRS7 R 75 1) SDESs (1 JE RN 45 LQ Nash o 5 i . 32 %2
TR E G, FUORAEREAIPERT, 5 HANE LQ IR Ik 5 ICGARE fif HAE(E P (8] F 554
Ao FETAREMAE LQ 4R, £ EMSS-C MR R KHPERMF T, #iE 1 JoR 5 /KA KRBER R G
BRI SR A% 5

ASCHGAEERUNT : R85 2 45h, BATHA Ay PP & T, 5 3 WA E LQ &Ikt
IR T AN AP AR TR B . B 4 DA SN A AT A
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2. ERNE
U5t e MRS (Q 7, P) . a8 F 9T T T R T KB (x,u,v) M7 B L R B

x(t+1)= A (1) x(t)+ BO(nt)v(t)+GO(nt)u(t)+er:;{Ak(nt)x(t)+ B, (1, )v(t)+G, (nt)u(t)}wk (1)
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DOI: 10.12677/aam.2023.129379 3852 IR Esid


https://doi.org/10.12677/aam.2023.129379
http://creativecommons.org/licenses/by/4.0/

IKEME 5%

AL (1) eR™, u(t)eR™, v(t)eR™, z(t)eR™ HAIANRLURE, SMETH, FHERAFNERH .
o(t)=(ay(t), @, (t), 0 (1)), R—AbUER r 4iAi 30, Bl E(o(t))=0, E(a)k( )ws())zh(skso
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Fopi0)= Pt = Jlm =0) - PAARBIARE, WL THALje2, pi,j)20, X p(ij)=1
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k=1

5 (AP)(A=(Ay A )) Bl EMSS-C 1.
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(
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K(t+1) = (A (1) + Gy (1)K (1) X(0)+ (A (1) + G (1)K (m))x()} e (1) ®)

EI (A+GK; P) & EMSS-C, FR R 4i(1) (v(t)=0)mk (A G;P) BHEEEE, Forfu(t)=K (1) x(t) -
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B (A, +HC, -+, A;P) /& EMSS-C 5, MIFR&Zi(1) (u(t)=0,v(t)=0) T (A|C;P) H3Erl KL dll ¥y .
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2) (A+BK,|C;P) s rlzillff), N (A+BK, +GK,|C,;P) /&5 nl il .
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RS T AT 2 FME S K JERR By K A R Bk ER R 4t

DOI: 10.12677/aam.2023.129379 3853 IR Esid


https://doi.org/10.12677/aam.2023.129379

IKEME 55

x(t+1)= A, (0)x(1) + Gy (m)u(t) + A ()x(1)+ G, (n)u(0)} o, (1) "

x(0)=%, eR" n(0)=n,eD tezZ,

LB THARIIEU , (%,i), (4,1 R x 2

Uy (%.0) ={u(-)e? (R;R™ ) Ju () i ) )
A FALRE (%,0,U(+)) € R"x D xU g (Xp,1) » AR UHEHLER K (6) 1y
3 (xpriu() = E{ix(t)'q(m)x(t)w(t)’ R(m)u(t) 17, = i} ®

Hort, Q) AR (g, ) AASE RS FREE B«
ATE LQ Bt bR AE A VA AR T EUE, AE A R B (%,,1,u(-)) e/Mb, (BB V 5 UH
V(xo):u mir(1 _)J(xo,i,u(-)) 9)

()eVad (%o.i
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BB 1 A (AG;P) RIEEFLER, MAE LQ fZH(6)~(9) /& Wik K, 5 HAX2 T4 ICGARE:

2(P()-g(P()R(P(i)) ¢'(P(i))=0
[1-2(P() Z(P()|7'(P(i)) =0 (10)
R(P(i))=0 ieD
FilE—FE M P =(P(1),P(2), ) e H. , BARMEELY (x,)=xP(i)%,» BFEHI
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WL (FEAME) BV (x(t) ) = X (1) P(m)x(t)
)

E[V (t+1x(t+2) ) -V (tX(8). ) 17 =i]
= E{X(t)'[g& (i) & (P)A(i)- P(i)jx(t)w(t)' G, (i) & (P) A ()x(t)
+u(t) G (i) & (P)G, (i)u(t)+ x(t) A (i) & (P)G, (i)u(t)}
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~E|xP(i)% ~x(T) P(n)x(T)|
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g'(P(i)) =(P(i)) \u(t) (16)
> xP (i) %,
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s-1
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t=0
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SV 0+ (PO 7O O] #PE 0+ () 7 (P« 0]

AV (%) =xP(i)% > H0)ME1)H
o(P(i))-g(P(i))R(P(i)) ¢'(P(i))=0 (22)
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I8 TR RPN RESERR K98 5% 17
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300000 () =EX[J2( 17 =1 ] 29
BEAL y > 0 945 € NP B KT
X3 #
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@,(1)=1+ 36, (1 P, ()G ()
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L. ()= X[ A ()+B, (), ()] P.()G. ()

UERH (7843 PE)IA A ICGARE (28)~(31)f 4L (P (1), K, (1), P, (1), K, (1)) ELR(1)<0, P ()20, &
u (t) =Ky (m)x(t), v (t)=K(m)x(t), Bu (t) i), WH
X(t+1)=(A (1) + Gy () Ky (1)) x () + By (7, V()

# 2 {(A () Gy (1) K; (0)x(1) + B, (n)v(0)} o, (1)

C(’7t) ! 32
10| o) )0 (1) D)=,
x(0)=%, eR" n(0)=n,eD tez,

PEREFEAR (24) T 51
3 (%, U (). ()= Ei[fv(t)'V(t)—X(t)'(C(m ) C(m)+ K, (1) K, (t))x(t)l% : i} (33)

/failJf(sz)EﬁéﬁﬁF XV AR T 1 (33) I /ME, XEAE LQ I, b il B B
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Ak C, (|)5§]IE 1 EPE)U‘EIT MHESIH 2, (A+BK, +GK,;P) 72 EMSS-C [, JE T & # 1 71(28),
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(t)
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ﬂﬁ
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B, TR %, eR", WHEWT B (1) <0,ie 2 « & RGQ)THLv(t) =V (t) =K, (1) x(t) » WWT43(35),
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