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An algorithm for multidbjective Markov decision
processes:Discounted reward case

R IESSEMER HBEMY (Kazuyoshi Wakuta)

1.iZC®»IC
ZEN-La7RERE (MMDP) OEHOTAITY XA, TTIIWS ONERENTNS.
Viswanathan et al. [5] & Novak [3] X MMDP#A2ZHML PRIEEE
LTERIEL, ThaMnk., (Novak[3]id, F2xid— FAREOEHIEH bHZ->TW
B) . TOFEZELIVEBONDIEIEMOERTT, KR TRRIEFEMOEAR LY —RIT/HEW,

White & Kim [7) 1%, MMDPH»PFEHEL L OTBIHNBERMDPTHD Z L &R,
HBAMWBRMD P DD TATY XAhiTh &SNV REEZR LT

Furukawal1l]) &, ZBEFEBEMMDPOLEDOBEREEXZEZR L. Thoma s
(411%, Furukawal[l]OHFEELZEHABRIZEALZ. Thoma s [4]iFEE£T NV I—F
BROBEEE2EX-M, Tki & Furukawal2] IZEHESEHBEOBRESOEEREELEIZOWV
TEm Lz, LAL, ZThonBERREER, BENEFBEROPILTTLIAZERIA T2, N
ovak [3]icdhif, RNERE2EE LI L ZICHAEEOEIBBLNIFANRD S.

AR TIE, F5IFBEMMD PO OBRKREEIZIOWTHERT S, BolEEIL, BERNT, ¥
AT LOBREEZEET AT RCOBKOP CRBAREENELERL RO IBRNEELL 52
([6)). T, FTHERREIZL->-TRETHITEROD ZBMERKD, WICREBUR A R
FIAMEARERRE 7 — ) THEE TR TREEOHES L. Lo L, 7—U = iERERERK
FHETIBRIIEL OREXNETHZ ER1H B0, FIRSNZETILEATRETH SR, K&k
ETFNVTRETHRETHS. T THERRTHE, MEREXREMH LET7—) HEEORDYI
L PEAZBEA LRk Eik <5,

2. ZEM= Va7 RERR

a=(a,..a,),b=(b,....b,)ER" IZHLT
a>bea,>b,,k=1,.,m :

azb¢>a;b,a=&b

a>bea,>b, ,k=1,..m

UCR™zxtLT
e(u) = {x EU|x <y for some y EU implies x = y}
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S={1,.,N} :REEZH
A=FIRES 1TEZEM, AG):i ES TEITAHERITHES
GrA={(i,a) |i ES, a EA(i)}
pUjli,a),i,j ES, a EAG) HBRER
r(i,a)=(r'(i,q),...,r"(i,a)) ER™ :F15H %K
B(0<B <) : HIZIETF
IM: 3 RTOBEROES
M, TRTOEENEFBROES

l'n(il)=E,,[il3"“r(iman) lil]

V)= U IG)
FATO L ES HLT 1.() Ee(V (i) ThBHEE, n

L]

FRETHD EWVD

3. REMEOHE
f €T, kKRLT

V(i)=r(i,f(i))+5;P(j|i,f(i))\’(j),i65’

EBRNT, v(i)=1,(),i €S Zk»B. ZLT, Ixm 77 b

9, (i,a)=r(i,a)+[3;17(j La)l,(j)-1,(),i €S,a€A()

RAWT, RO3IODITHIEEDD.

0, :q,(i,a),(i,a)EGrd #1727 bIZH2AT5

0,i):4,(,.a,),(,,a,)EGr4, p, (i,){i,} >0
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0, (i\):q, (i,,a,),i,,a,)EGrA, p,(i,){i,} >0, €Tl
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Theorem 3. 1.
(1) f e, BE@EZ2biIE, ROBBEARERTR

<) x>0 g x>0
(S): @f(l)xi()’ ..... , (Sy): éf(N)xio
38 % b .
(i1) BEHEAEXER
x>0 x>0
s = s (Iy) 13 =
(h) Q,(1)x<0 () Q,(N)x<0

PR T, f Ell RRETHS.

Assumption 3. 1. EEOHMENEFRERIZLIVET I e La7EBIZENT, T
TORBIIOE DO )V T— FEJIZETS.

Corollary 3. 1. Assumptiom 3. 1%FHETS. ZDLE, fell, M
RETHDZ LITHBRERXFR

. x>0
(S")'{Qfxio

BEE LD L LFRIETHB.
Ixm 177 v
d}g(il)=]g(i1)’"]f(i1)

AN, d93,),g €1, #1727 PVcb2f55 D (i) £8»5. 2L, Iy 1, RET
HBHFEMEDOH BHENEATHS.



Theorem 3. 2. f€Il, RJ{BETHHI LI, fE', T, POFRHERERE

. x>0 . x>0
(Dl)'{Df(l)xEO’ ..... , (DN)'{Df(N)xio

BREELHOZLLAETHS.

Theorems 3. 1, 3. 2, Corollary 3. 1D8BFEFREXE
S; x>0
()'BxiOb

BRE B ONE I NEND BB, KDL HICIP BB LTERLTE 5.

p(S): Maximize v =y
subject to

Theorem 3. 3. ($)i¥, Theorems 3. 1, 3. 2, Corollary3.

1 DEEOREBARERR LT 5. ,
(i) P(SYOBRKENETHZ L&, FZORIZRY (S)iIEE L. ZDLE, P(S)IIFEER

Ths.
11) P(S) DEKENR DL &, EZORIRY (S)iIME bz,
P(S) 3ZAT v 7 EHZEA L TRITHREERKXEZ 2 50T, BHITH Z LN TED.

4. BOEREE
S Eom—{ER%K u,v 122\ T

u>ve>u(i)>v(i),i €5

UZV US>V U=V



BOf g€l KA LT, SEtom—{amks

1;<i)=r(f,g<i))+s;pu’i,g(i))l,(j),ies
7
TEETS. ZIT, B2 IL()=1,(),iESTh5.

Lemma 4. 1.

€3] If—]ff20=>lgz[f
(i) If-17 <0=1 <I,

(i) [5 -1 =0=1 =1,

FThAa) X LOE
Phase 1. Lemma 4. 1XESEHERKEZIToT, BETHIAHEMEDOD ZBRDE

BLERBTRVBROREIIORT .

Phase Il. Theorem 3. 2RESELPHEZHVT, BRETHIBRORAZET
ABENBRENE D MHEETS.

Remark 4. 1. g(i)=a DL %, qf(i,a)=1f(i)—]f(i) 2DOT, Phase 1D7—

Z%Phase 11THHATXA.
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