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Stochastic games with constraints

B R - HEI HIPHE ( Kensuke Tanaka )
NLE YEfA % Jk#  ( Zhaohua Liu )

MR E® D2 ABRMMRY — A2 KROKWL 1 0@
EHETHEABZHELY 5!

<X7 Y: Ar B’ di1, Yo, T, gly 82; B )r

REU, X,Y WWEHREH player 1, player 2 ORKEEM, BHIE
XY X5 — L DRREER, A,B IXEHhEh player 1, player 2
OITEZEM, 1 (Cl x,a) Wk (x,a)eXA BEXdhhEEDRAE
2 X LD Borel set C OMEE, q(DI y,b) & (y,b)e¥YB 2
BxshnbE@RMERN Y LO Borel set D ®H:, p(Ch I
(x,a2),Qy,0))=0;(C I x,a)a2(D I y,b) & ((x,a),(y,b)) e XAYB %
| 5xbhiExD XY _t:GD'Borel set (D "NOF—LOHBHR,
r((x,a),C(y,b)) WRMEE : XAYB - R T player 1 @ 1-BRE®
BT -r i plaver 2 @ 1-BBEOREMM, g =gl (x,a),
g2(x5a), = +,8,(x,a)) WA P L{EME XA > R" T player
I © 1-Exb D cost Bk, g2=(g2(y,b),g5Cy,b), » » » ,85(y,b))
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WA PLEHE: YB - R™ T player 2 @ 1-EtBED cost BI¥,
BWEISIFRFTO < 8 <1 &9 3.
22T, player 1 @ strategy m=(m 1,2, * ¢ ¢, e, "
cDDBEFT me W He=te- (AX) C Hi=X ), t22, WE X h R
LEDALORHITEMETH S . B, n ODLTOER n, B
%t WEHRURVEE, O strategy WEBEWIIH % . player
2 @ strategy S=(6i,6z, * * *,0%,° * *) OBEF G & M=
He-i (BY) C Hy=Y ), t22, WE XN ED B LORMT xH#
EBTH5. statesy SRHMUTHARCHEEEBEL >0 5.
D&, player | OBMMSLBIEETROBILELS NS

"
l(?{ 16> : *E) :Bt—lE“"q‘[r<<xt:at>;<yt’bt))]°
E, player | QM8 cost WROKILE L BN B
Lv.a)
G'(m)= 2 B' "By [g'(xi,ae)] € R".
1=1
IR, player 2 OfUi{E T 8|lcost TWMOBICE LTINS &
G2()=  E BTEg[e(ye,b)] € Re.

1=

Wi, (u,v) € RYXRY ZHWT,I(n,s) £ (u,v) OHE
¥ <u,G'(m)>+ <v,G2(&)> T perturb URHF — LB EERT 3
ORXRROKRBZ2MVMORETREAT LI LT S .
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V)= int sup [1Cr,€) + < 0,6 ) > - < v, 626 3,
&

V-Cu,v)= sup inf [I(n,s) + < u,G' () > - < v, (s >]
W) T

FH 1 So ¥ (T,¥) € R X R" OMIBHMIT perturb
URIEBY —LIBY S player 2 @ max-inf strategy &3 3
X, ROEIBEMKILT D .

- G2(€e) &  ovr(m, - )W
"C\:

inf [V*(U,v) + < v,G2(se) >]1 = inf [1(m,s5) + < u,G'(m) >].
VeRY w

U, oV, )W) W v TO V' (U, ) @ subgradient O
ARERTHET, 2TD 2z e 22V, XM wHuLvT %R

v*(u,v) - v*(Uu,v) = <v - v,z >
ML U TW 3.

EW2 me M (W,V) € R X RN OBIEMEK T perturd
URTERY — LI BT S player 2 @ mini-sup strategy &9 3%

4+ 3



&, ROEMNKILT S .

Gi(mg) € DV (e, MW
T ,
sup [V Cu,v) - <u,G'(mg) >1 = sup [I(me,5) - <v,G () >]
weRs S

REU, CZTRR2TD vye dV(+, VA wxUTEF%ER
V-C(u,v) - V- (T, V) = <u - u,y >

M UTW 5.

EM3 X,Y ZENEH Polish space @ Borel set, A,B
WdZHhEH Polish space @ compmct set, HEBHESE p=qiq, %
BRI % a1, 52 W (x,y) € XY BEXShREE, ThTh
Ay B LGS, r X XAYB L THEETHER, g' & XA LTESH
TlHg' N HR, g2 & VB LTCEBECULINRIEREEKET % &,
(U,v) OIZBE T perturb URTHERS — LW UT player 1
& player 2 OEH & strategy OIS &A (ng,5) &7 — L DIE:

VH (@, V) = VICE, V) = V(E, V)

WIFIET S . REU,
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VT, V)=1(me,S) + < u,G'(mq) > - <Vv,G2(63) >.

M4 FEIOERAOLET, KOENHRLT S .

V(u,v) + < v,G2(sp) > = sup inf [I(T,Ss)
neRt W

+ < u,Gr(m) >]

= inf ‘(TK yﬂ)
Gm<o

V(U,V) - < Uu,G'(mg) > = inf sup [1(mo,
VERY ©

- < v,6(s) >]

= sup l(ng,g—)._

YOS

SHE  (14,5) MHHEE G(n) s 0, @) =
72@9 primal game DKL HE, BB

‘inf [(rt,S3) = I1(meg,S5) = sup I(me,S),
SR Fn<6

)
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9T BEE, HI3ZHOUbETRORXNZWRE I player 1 @
strategy m & u*e R MIEIHET 3 :

1(10,S3) = inf I(1,53)
G0

= 1(m,5e) + < uWNGI(T) >.

IR, KON B2 T player 2 @ strategy & & vie R 03
9 % .

1(me,Se) = sup 1(me,T)
G(e)€o
= (e, - < VG2 >.

Ei, F—ADEROVTROBEES KT T 3

l(“ﬂ;ﬁ) = V+(u*a\7r) = V—(u"\}‘)'
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