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Abstract: Linear quadratic stochastic Nash differential games for Markov jump linear systems are studied. By utilizing some
results of stochastic optimal control for Markov jump linear systems, the existence condition of finite horizon stochastic Nash
games is equivalent to the solvability of the associated differential Riccati equations, and that of infinite horizon stochastic
Nash games is equivalent to the solvability of the associated algebraic Riccati equations. Moreover, explicit expressions of

the optimal strategies are constructed. The results are applied to the mixed H2/Ho control problem for Markov jump linear

systems. Finally, a numeric example is given to show the feasibility of the proposed method.
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2 L 2 AFAE 22 mk*fi eallifis

ZKl Xrt
ZK2 Xn 7-
EH 6 1&wﬁmmshfﬁﬁfﬁ s i) 11 2 F7EAE T
Wur(t) = Ki(r)z(t), vi(t) = Ka(ro)z(t) 1K1 iR

(w,v%), Wb K7 e M, (7 = 1,2) W EeR A 4
(A, B,C, A) BibURE, MALEL Riceati J5FE (29) F1 (30)

e P = (P, Py) € 8!, x SL. M P = (P(1),
Pi(2),---,Pi(l)) 2 0, P, = (P2(1), P2(2),---, (1))
> 0. i
Ki(r) = Ry (re) BT (re) Py (ry),
Ka(r1) = Ryy (re)CT (1) Pa(r).
E 1 TR an K (29) F1(30) K Riccati 5 F2,

A DA — S8 b A R B AR 2 T iR BEAT SR AR,
IEARSEN O ZAE AR B AT (LM J7i5B14E.
3 WOrESEN A TIRE Hy/ Hoo 251

K E 3 e 45 (147 9% BE B Nash 5 73 11855 1) 45 18
I T e Pk Markov D)4 R AR & Ha / Hoo T
TS VRS Ha/ Hoo 720 In) (1) 2027 138, SR )5 A
I Nash 27 5Ens B SKARIR A Ho / Hoo 175 THI SN,

O T g o, A7 AT I B I 3 2 4 Markow D)
RGNS Ha/ Hoo 751, 47 BRI IR 2047 55 B

BN ARG

da(t) = [A(r)e() + By(rou(t)+
Bg((rt)) (( ))]dt + Ay (ry)z(t)dW (t), 31
z(t) = u(®) , 2(0) =x9 € R".
JE SIS TERESR bR

Jl(u v; 20, ) =

E ~ T () 2()]dtro = z} (32a)

Jg(u v; Xo, 1 )

E{ ()dt|ro = z}, i€ (32b)

ARYE (1) HPIRA I L
75li)m ElzT (t)x(t)|ro = i] = 0.
2) [Lysloo <7, Hrp

|Lu*‘oo =

{iE[JOOO 2 () z(t)dt|rg = z} }1/2

12

sup

vEUz,10=0 %
{ZEUO oI (et =i |

3) B RAFAE IR T4 v* (t) € Us[0, 00), K HAL
ARG (L), u*(t) H/ MU e

JQ(U,’U;JTO,Z) =

E{ [ W=ty =i}, i € o
M IR (u, 0*) A7 AE B, FR G B ISR A
Ho [ H oo, #2531 0] 388 2 P ).
fai Hh UE, VR A Ha/ Hoo 3551 M) 82 15: 45 e X
GO AR RS, FHE—DEEHEE u, B ”Eﬁ)\?\éfi
AU P R G AL Hoo 85, 110 H S BN T4 o 123
ARG, u* [FIN 5 /Mb Ho TabRIZ oA, RE H, A
w LR, W SRR A Hy/ Hoo 35 1 1) 80 (1) u(t) FI
v(t) 5 A P TG N IR pe e i il AL 5, VRS Hao/
H o 25 5H) 1) 0N 2 A0 A SR A — A B AL Ak 23 TR 28 i) 7
MG Ha/ Heo 15 I SR BE S5 T X PN e bz
63 T, (u, 0) A o (u, v) B Nash 2985 55 (u*, 081, [H itk
A4 e 2 5 F e 2 6, TXEH@JTJZS%:W
EE 7 AT RS G, ik RS Riccati
L (i, ] € @):
Py(D)A(3i) + AT (i) P

=X
H

1(1) + Ap (D) Py

C(i) +Z7Tijpl(j) +

Bu1(i)BY (i) —Ba(i)B; (i)
By(i)By (i) Ba(i)B; (i)

P (i)
Py(i)

0, (33)
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% £4 Markov 74% & 449 FAU Nash #1555 BORA Hy ) H o 424 1163

Po(§)A(G) + AT () Pa(j) + AT () P2(5) A1 (4)+

(
. ‘ Py(j)

C(j) + ;W]kPQ(k’) + o)

0 Y~?B1(4)BY (4)

Y 2B1(j)BT (j) —B2(j)B3 (j)
Pyi(j)

Py(j)
fEA{Eff P =

X

=0 (34)

(P, Py) € S, x SL. Hrf: P = (Py(1),
, Po(1))

Pi(2),--, Pi(l) 2 0, Py = (Pa(1), P2(2), -
> 0. XH
Ki(r) =77 2Bl (re) Pa(r),
Ka(ri) = _BzT(Tt)P2(7“t)~
PR, w* BRA R GE 31) HITR G Ha/ Hoo S HEFE IS0,

v* B BRI
Bl 258 & REGH PR R ER RS (31):
@:{132}3 = [17 ! ]7

1
—20 15 ~30 1.2
A= l 03 —501 A= l 3.6 —10] ’
0.5 0.8] A(®) = l2 3 1
21 105
[ 3 1 10
Bi(1) = 0.8]  Bi2) = [1.2]  Ba1) = [ P ] ’

0.5 10 11
B et
4y = 0.9, FIF LMIf# K (33) 71 (34), 13

B [0.0548 0.0230] B [0.0389 0.0720]
P(1)= , P(2)= .

0.0230 0.0313 0.0720 0.3004

WL RT3 R A A Ha / Hoo P21 HEME g2 g
= 1, u(t) = —0.594 0z (t) — 0.2926x5(t); M1y =
2, u(t) = —0.5954x (t) — 2.439 22(1).

E2 REASC SR A S IR A5 R B
ARG FAE DA, EE, X T 2 W8, A
A AR L. i, R 2 (26) BUE et
B

A1) =

By(2) =

dz(t) = [A(ry)z(t) + Bry)u(t)+

C(ry)v(t)]dt+

d
Zfl
z(0) = zp € R™,

L (Wil k = 1,-~- ,dm*ﬁﬁﬂﬁﬁ"]*?’ﬁwmner
SRR s FE S A AR AT, I R AR 2L Riccati /7 2
(29) F1 (30) K545 Ny

— (35)

[A(i) + C (i) K2 ()] T P (i) +
P1(i)[A(') + C(') 2(8)] + QT (1) Qu () +
ZT(”Pl

Ky (i) Ri2(7)
K, (i) = =Ry (i) BT

+ZAT )P1(8) Ay (i)+ (36)

k=1
K (i) + P1(i) B(1) K1 (i) = 0,

(i) P1(i);

[A(j) + BG)K1()] T Pa(5)+
Po(5)[A(5) + B(j) K1 (5)] + QF () Q2(5)+
1 d
S mnPa(k) + Y AL PG)Ax()+ 3D
k=1 =
KT (j)Ra1 () K1 (j) + P2(§)C(5) K2(j) =
K3(j) = —Ray ()CT (5) P2 (4)-
4 4 u

A% S 2 M Markov B B 45, 1647 BRI S5
T 2 I 8 B R, 4 0 8 2L B L Nash £ 45
25 i1 {1, ) P 2 P Markov 1 3t 3 45 Bt WL I A1 4280 1)
AHIEE L, 454 Riccati /7 FEVE, 193 T Nash 241 5
TEAEIIFE 45 06 B 4 0, JF4% 4 i T 22 ¥ Markov 1)
e RGBS Hy/ H oo 00 ) B SO 5] T-30E T A%
SO A R AR, ASSCAUBF ST T MR T AT
SR A5 (9 2 Y Markov B #e % 45 B HL Nash 443 1.5 i)
S S R ) R Y 22T DU Teo 8 BE AL B4y Ty
TR 10 FR 40, JUME 75 1 AR AU TR A%, S
T B TR0 R M R AR TR A il
T 11 I L Bk 4 T 2, Nash 1 2 F

SRR IR
Stackelberg 4745 W) LR 2 T — 2B IIHESE H Ax.
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