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Abstract; The semi-Markov decision problems are discussed for discounted-cost and average-cost performance
criteria, respectively. Based on a potential approach, the optimality equations satisfied by the optimal stationary policies
are derived. Then the relation between the discounted model and average model is studied. It shows that the related
conclusions for the average model can be obtained by taking the limits of results about the discounted model as the
discounted factor tends to zero.
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A FARSCE X — AR, itk o $5%,

530#R[8] e X H AR, H B4 L L

WA /NG ZE R, A SO PR R 2 8] 58 2 A9

W5 OR8] MM A B KER.

2 HiMmEgANE EHEEED
( Discounted performance criteria and
average performance criteria)

X E— ¥ Markovid B Y = {¥,;1=20] , R
—ANERREZE @ = {1, 2, k. DR
fTahZs e, D(i) C DRWRE i MFFTshE. BT
BEMied, D) EE BEX=1{X,;n=0] BYH
# A Markov 85,0 = T, < T, < - RAHLKHREH
ez, m(x,T) = {X,, T,; n=20} B—PHAR
458 @ 1 Markov EFTE . icv = (v(1), v(2),
ooy o(k)) A—RRGKRRE, HS 0 R RE
BREE. 7EHEE v T,Y 92 Markov R Q'(t) =
[QG,j,v(i),t)]. XBQ(i,j,»(i),t) = PiX,, =
Jo Ton =T, <t X, = i,0(0) | BKBT n. WELE
Kk v e O, F AHN A Y BAAT AR R B , B
WRERENS. T, YEERE NS =
p(1),p"(2), =, p"(k)) > 0,#x A Markov £ X i3
FEM—RREXH » = (='(1),7"(2), -,
7' (k)) >0. X8, — kg >0 BIEEHE N2
B g(i) >0, HBRATHWR g B™HIER. 2

h(i, v(i), t) =1 - > Q(ij,v(i),t), (1)

h*(t) = (h(1,0(1),) ,h(2,0(2),¢),",
h(k,v(k),t))" (2)
T#
h(t) = (1 -Q"(2))e. (3)
EKHe= (1,1, -, )7, “v" RrEE R AET

R T Rms v BVERERREL, X1 i e @,
JG, ) D) = (-, +) B8/ = (f(1, (1)),
S2,0(2)), -, Sk, (k)"

FNIFR(Y, @, D, Q"(1), f*) A—DHIRAF
f2oRER2E 0, LK) SMDP. Y #) 70 FROK S i e e
2

00 = B[00, o(T )], = i}

e ®,vell
B o > 02— MIrME T PR REMEN R

n' = dimE{[x, o(X))di), v e 0. (5)

mF Y#p .o =prl
TE— MU BRI SMDP [a] i, ({9 H 4%

" (4)

REF—IRBE0" e O, F89,0) HE—Tie
@ LB R/ (TR E) 5" B3R/ CF- B
B AT —BARIX AR 0" AR AR SR B,
3 o-B 58 (a-potential and perfor-
mance potential )
AT EALICS , AT g LR "
A
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X a=

+

0, = L*‘”e“a'o(dt), h, = f "o h(t)de. (6)

EREF Q) =0,
0 = P = [P("Q):l!
Q J ™)
ho = (m(1), m(2), -, m(k))".
izi,P(l,]) = P{X,H.] :jIXn = i!%ﬁ.’k‘)\MarkOV

H X BB mG) = [Th(,0d RER YT

RE WV HEEMNE. MNXG)F
ah, = (I-Q,)e. (8)
Xt az=05%EX
Ay =al -H(I-0Q,) , (9)
Ho H, = diag(h(1),h,(2), -, h(k)). iE
P,=eH,+0Q,, A, = H]', W 5% P, B—1
Markov 4E[%. M A, XA]FRNH

A, = AP, =D (10)
KR o = 0B, RATHEE TR 0", )
A=A(P-1). (11)

B, A, = [A,(i,7) ] AT RAE R —A> Markov 53 269
Tog5 /NERE. T RIS A, B9 RAE - pf
5. Rk, HERAESE & L #—4 Markov i 2
Xt = (X2 0 ERBLSENER A, BRI
A F |5 5.

5[3 1  Markov i 2 X° FE7EME—HORRAS M,
BX MRS LR Markov 378 Y BIREAS 2 Hi p.

iE i T#RA Markov 88 X 014y, O AR
M P R 2y, H it Markov 3372 X° i ARRT 4. TRAS
Z= @ AR, W R IE R IR K. T-& ,Markov 3372
X f e AR ERRS O, EE TR 24 = 0,
xe = 1 fMfE—T4& EML Fico = > 7()Im() = mwhy,

RE SAR[O] ths® 10. 5. 22 W41
p(i) =Li)a_rﬂll,ie¢, (12)
ST %
pA =%7T1. (13)

TR 7P = 7, WA
pA = pA(P — 1) = %fn-(P—I) =0. (14)



http://www.cqvip.com

1M

D000 http://www.cqvip.com|

FRARTEAS . ¥ Markov REGT R ITHE 5P R 2 /X R 67

8 p B Markov 378 X° HME—FAZRAMTA.

312 WMIEM =0,

%A, =0, xe = 1

FETEME— A8 IE 48 p,.

E Yo =0 H531 BEL Ha >0
W, BARMAEIEREREP, = [P,(i,) ] A48
AL ORI, RATVERUER : 50 = j B IR P(iy) =
Q.(i,j) =0,MP(ij) =0;Z, MEP(,) =0,R)
P,(i,j) =Q,(i,j) =0. L, HFQUj,0) Bty
A, THAE[O, + o) FXTF o LA,
HQ'(i,j,t) 207E[0, + o) EJLEALALRR . ISk

[Te Qi de = (i) =00 Q'(iyi,t) =0
[ @Ggnde = 0. gk, AT Pt 56

P 53/ P, ) AN TTZHEAER). T P ANAT 20,85 P, AR
A4

ta>0,4%
U, = f”’e-ﬂ‘P(t)dt , (16)
0

ﬁisp(t) = I:P‘(L,_]):I,Pt(l,,_]) =P{Y[ =j|Y0 =L§
WIAASCER(O ], 3l 15278

(15)

U, = (ad -A,)". (17)
HEH Ae = 0, ML« > 01, HIL
(o -A,)'e = &, (18)
«
AEFEIN b b7 o7, BB (4)
m() = [ e S AN, vl
(19)
e, = (1), 75(2), - 0l (k)", M
m, = (al ~A) 7" (20)

SHIEM v € 2,, « = 0 Hf]E X SMDP Ky ¥
Poisson F#2°A
_enf’

(al -A)g. =f Tra"

X p, BARAOS) (TERME v T) MM Yo =0
B, 77#(21) 2K F#4 Poisson J5 72
A'g =~f"+en'"
TiHAR g FRVERES, EARME—.
Ma>0,ve N, HFERE(-A) M,
BT (21) I g, BATR g, Ha-H &
A (18) (20) R&(21),7]1%

(21)

(22)

epf’

a(l +a)°

172 :g;-f— (23)

4 BHMEFHE (Optimality equations)
FATHE 4 515 1 SMDP 7 51 £ B #E W F 19
BUERR. £F BITMAMER, UT iR >0, 0
HBH/H T 5|34,
3IB3 XMEENY,ve,H
M- M =
(ad AT+ ALgL) - (f'+ALgl)] . (24)
HEGIHE3 i (24) 5 A FH—-FRAER.
n-ma=(ad-A)) T [(f+ALg)) - (fP+ALg) ]
HTAGHTIE3 BN T S H BT (26),
Rk A (24) BT A (8. SRR BE N T4AH
REEARE %, KA LR RIEFN.
RIETIH 3, JATTLIB BT IR E 2.
EE1 o e £SMDP(Y, &, D, 0'(¢),
f7) TP R R 89— Bl PR SRR 1 7 0
WEFMH
[UHA g sfT+Alg  ve
MEHE 1, BRATTT UL ESRRE B R
EE2 v e £SMDP(Y, &, D, 0°(t),
S TEST I HER T i — A B AL AR SRR 1 7845
D% 3 USSR Yy o
0 = infif*+ALg, ~am} . (26)
JF2(26) FF R SMDP £ T o- B4 &
RHET R TR EFAMERL RE5138 1
a4, SMDP(Y, &, D, Q'(¢+), f') 5 MDP(X°,
&, D, A", ), TEFHPEREER T 254 . #H
AR 2 T I L4 e,
S5IE4 XMEBM OV, e 0, BIVA
7 - =P LU+ A - (AT
(27)
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f1) TEFHRMMUER] T ) — B R SRR 0 5
DEFMR
AT s f A, ve 2. (28)
EE4 o e £SMDP(Y, @, D, 0'(t),
1) TEFRRM R T i — A B R P52 R E 19 74
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0 =ui£n£{fv+Avg“ —e'n"*}. (29)
FHFE(29)#k K SMDP % T-HGE R 8 F M AL
P
5 TFHFhEERI Y H#) € & (Relations between
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R T RS, RATVR BT A g AR . B
SERANTA T35
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EES5 WIEMe=0,HM(al -4, +ep,)
W HY e >08, A

(o A, +ep)" = (al -A,)" - —F=

a(l +a)’
(30)
B Q(t),0, B h, FIEXEM
limQ, = Qo = P, limh, = h.  (31)
5 &:]
lim 4, = 4. (32)
R (21) Wil k®kp, HEZES pA, =0,
Pt =1, A
P

pugu =1+a' (33)

H T 0 Poisson F#E(21) XA[HH
(al -A, +ep g, =f. (34)
B33 A4, W HEER a =0, T34 FFEM—#
8. = (ad —A, +ep,)"f. (35)

il =00, K g = (-4 +ep) SRV
Poisson F#2(22) WI—AM#&. M A (22) ®—YIf#
WRK g = g +Be.p RIFELH.
AL, BATAMEUEHRA
lirﬂ)pa =p. (36)
$Q§J:,%iﬁ'jij§0 supp, =P, ‘}ijpoinf P = P, MBATH
A =0,pe=1;PA=0,Pe=1. (37)
BT pA=0, pe=1 {UEME—p,BUHAp = P=p.
B (32)(36) ,ATA
lirﬂ)(al —A +ep,) " = (—A+ep)”'. (38)
&
lim g, = g | (39)
AR, &l go M g 7EX(23) WilLFI IR «, 4
a—+0, NAF
}_i’lfloana = ey . (40)
XAER(30) WiFITR a, H2 a—+ 0,075
lirﬂ)az(ozl—Aa)'1 =ep. (41)
BERNEM E EdRco”. 7R (24) BihilE
a, 4 a—+0,MFEBM Y, v e 2, RITH
e(n” -n') =ep’[(f"+A"g") - (f'+A4%)].
(42)
ERFRZEFE p', IR (27). BB a,
BRATT AR EA AT A ER, B E 1
BT Za 8RR, RIBEIR KGR
6 4P (Conclusion)
BATHFF T % FR 2 Markov H i T FR7E M

FhEREAEN T B . Bt X—AFK55
% %t— SMDP B| A Poisson 52,3 E X a- #
5¥ae% SRIE 4 SIS M 5 A 4 b R
T, 3 B BRI R BT . &
JERRR TR Z [E R E R, HRA TR
B 4518, W] RAGE o 04 F0 B BRI 45 1 BT 40
W ¥ T8 R R KB P, i T MDP 2§ SMDP
H)—FPAERETR L, A L2507 LI #ERM AL TR
AAMRIRASH MDP. XS4 Rl B AR R ¥
Markov %Y 72 4t #4525 0L 1.
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