0000000000
0 7470 19910 93-99 93

HEHA¥ I%H #JI| B 2 (SEGAWA Yoshiyuki)
KPEE ¥ (OHNISHI Masamitsu)
K AHFE (IBARAKI Toshihide)

1 RBLale

REZARLFEHL LTUMEBLOEXA2RELARERSHNEL2RRT 5. Y
X, HEHMICBITARMRMYY ORBXARNEEBHZB/MLT 28 0BEHE
-MEBIABRRARDBZZLTH 5. :
MEEAEE L ZREMBEIL Barlv and Hunter[1] OBRICHED, MRS D
MENABXINTETWS, Tabata and Nishida[5] IZHIFRF5IRARBOIL T
(t, T) —BOROB B AL 7. Phelps[3] IZHIFBFNEHBARGOD L
THERRBEXBRALFHREIBAISELVWEAIROVWTtL -BEOREEL£TH
U7%. %7, Ohnishi, Ibaraki and Mine[2] RHIFFHEHBAKEOD LT
(t, T) —BROBBEHELZFHEL ~.

A@ETIE, HRRETYRAORBIIEWT, BAICHITIAENZREL K
REEIHEPIFRLILLIZIDFRTHAEVWIREDODBET, (t, T) —B*
DEEERIEHT 5.

2 EFNVERARTER

REBERIZ, YATAPHBLELERZBWTHEHPIZBENWTHITI I EHFEHXE
5. BRRKICETINBERARQRMBER LBER, C, ORAZETS. ¥k, BRE
FickitoMBRITFHRER ERTH, Cy ORAAETS. AIhOoMmBRICES
THY AT LRFMECBEDBDLT S,

NERZ, YATLNPBRLELEQOAITHOART, C, OBRE%

BT5. FEL, MEBERZIDYATLOBRBIIBRET INERIEDLZW,

RELLTRBERLINMEEOAEZREL, RECPPIRHEIRRETELIHO
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b
FHLR, YATLAPHGKRORBOLEPLEBL ARBBRHMOZ L TH 5.
®|ic, RRICIZER 0 TH3B.

VAFLAORBEMODWMEE F), EEENMEE FOO=1-F(X)& 33, M
OrD F(x) IBEMKEE b OLLTENRE f(X) ,

¥k, BHEEMBE A)=IX)/FRX) TEY.
EROYATLAIHLUT, KRUMIcE I8 URMLY OREBALR/NCT
35/ EH  MEABRERDIZLEMELT 5.
UTOREREZRS.

[Assumption Cost-1]

[Assumption Cost-2}
Cf>C>0, Cf=Cp (2,2)

[Assumption IFR]
A(t) BEEPTHS., (IFR)

[Assumption IFR-C]
A(t) BIEHEAPHDEKTH S,

{Assumption IFR-I]
AQ) EEEBIZHEMDPOHEKETDED t EEB AW LEDERENSEBATH S.

[Assuaption DFR]
A(t) (ZEMMTHS. (DFR)

I CNATRERBBIRZBWTILABATWE LS, % g LMK v(x)
MNEELTREESFEXN LTINS
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T 0=inf {5 D(s)v(s)ds+C F(T)-g § LF(s)ds) @.3)
- 0<TS o : P
v(x)=min{inf  {C +:l—- § Te(s)yv(s)ds+C ?SI)
TS TFw) X PF(x)
-g=— § TF(s)ds}, C;) (2,4)
— F(x)

AWETERLE, CORBHSFEXP BB NSEMIBBERRTHD, 8 &
BEZHERMEIBATHS. (HZIE Ross[4])

2T, MMER  BMBRABROV I AR EHETS.

B#Es (t, T) —B®Lit, 2 t,7 (0St<T<o) 2L T, EW [0,1)
OMICHBEPEZ > 2B EEETY, SLER [(t.1) oMicHENIE
SERBIEHERSE X 2TV, XLRFNIER T TFHRBX2T5RETH 3.

BEZ2t -BREE, 53 t (0St<o) 2L T, EH [0,1) ICHEHEZ -
EBECIEEETY, £ t UBOBRPOREREERICHERELETO L L
SBETH 5. |

MMERDOADBEL X, WP > 2B RATINERETORETHS.

Bz (t, T) -~ BREWOHBER, BEZ (L, T) -BHR, BELZt -BK
H LN EHOHZOBREOAIIDOZLTH S, ¥, Bt -BREZWSIBE
B, BEZL-BERLLIRNEEOAXADOBEDNZLTHS.

3 BEBR
KOE5% g, t, T iCMT2MRXNOREER 3.

# 1
g=Cy A () @3,1)

un{gwfgspxwmwnso (3,2)

t—>00
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%2

C,~C;-C, § ¢ A (s)ds#gt=0 | (3,4)

| CmF(t)-gS §°F(s)ds=0 3.5
%3

—  &=(CC)AM (3.6)

C,-Cg-Cy § o A (s)dstgt=0 3.7

| F(D-(C4-CFM -5 § {F(s)ds=0 (3.8)

X5l Cf=Cp DEBEZHIBLT, ROE5% g, t 12T 3HER
DHREEZS.

1’
gL A () Q.9
[ }:i:oo{cm—Cf-Cm § 3,1 (s)ds+gt}§0 : (3,10)
*2° .
—  05g<C,A () (3,11)
€,~CC, § ;1 (s)ds+gt=0 (3,12)
C,F(1)-g§ | F(s)ds=0 (3,13)
[Lemma 1]

Assumptions Cost-1, IFR-C b T %1 %2#r¥ g & t BEETHIE,
INEBODADBERMNRETDH 3.

(Proof)
g=CmA(°°) (3,14)
LT



: v(x)=Cm-CmS gﬁ.(s)ds+gx

PREEFEAEHAET LI DD D,

[Lemma 2]

Assumptions Cost-1, IFR-C O & T %2
BEZt -HENRETHS.

(Proof)
2 O, tizHLT

v(x)= [ %w“;x@m&ﬂpn,

Cf,

PREEFREAERAETILICEI AN LD,

[Lemma 3]
Assumptions Cost-1, IFR-C ®® & T %3
BEZ(t, T) ~BEIBETH5S.

(Proof)
%3 oOReg, t, TilzHLT

v(x)= [: CptC. § EA(s)ds-g(t-0),

Cf’
PRERFEREWAETILICEDRDIID.

[Theorem 1]
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(3,15)

O

2#MEYT g & t EETIE,

0<x<t (3,16)

tSx<oo (38,17)

O

W79 g t, T AFET DI,

0<x<t (3,18)

tsxsT (3,19

O

Assumptions Cost-1, IFR-C 0)%)_2:'6‘ (t, T) —BHROBICRERENEFET

5.

(Proof)

%1, £2, £3 OAADP—DOAHANBBITENALHIELIH,
Lemmas 1, 2, 3 OERZHWTHEHENEHX LS., O



38

[Corollary 1]
Assumptions Cost-1, IFR-I DI ETWRWELR (t, T) —-BEIBBETHS.

Z hiE Ohnishi, Ibaraki and Mine[2] DERTH 2 H%, thih%ﬂﬂiid)%}t
T %3 %2%rEd g t,THLIFEETHZIEMLBRDILD.

[Corollary 2]
Assumptions Cost-2, IFR O & Tt t —~BEHMWBHBETH 5.

Zhix Phelps[3] OERTH 2D, ThiZ LEREDODET %1’ LK<
B R2 PO —AFLERILTHIIENORD LD,

[Theorem 2]
Assumptions Cost-1, DFR Ob & T/ NEHOADHENRBETHS.

(Proof)
g=le(°°) » (3,20)
LT o

v(x)=C-C, § g A (s)ds+ex (3,21)

NEEEAER A AT ZEICKDRDIID. O

4 ¥bhic

AB|ETIE, WEBMOSENIFRLLIDFRTHBEDHER- .
HERMOSHICEALTIE, IFRICOWTWRIFRA, NBU, NBUEZ W
SEEDEWIIAHBY, DFRIZOWTIDFRA, NWU, NWUEZW»
FEDEWIIANBZ, CHLEIVSRAOHRT (t, T) —BEPLt -BELRY
DHREORBHANTEZMISHORETH 5. |



99

SEXW

{1] Barlow, R. E. and Hunter, L. C., ”"Optimal Preventive Maintenance
Policies”, Operations Reserch, Vol. 8, pp. 90-100,1960.

[2] Ohnishi, M., Ibaraki, T. and Mine H., ”On the Optimality of
(t,T)~Policy in the Minimal-Repair and Replacement Problem under the
Average Cost Criterion”, in Proceeding of International Symposium on
Reliability and Maintainability 1990-Tokyo, pp. 329-334, 1990.

{3] Phelps, R. I., “Optimal Policy for Minimal_Repair”, Journal of the
Operational Research_Society, Vol. 34, pp.425-427, 1983.

[4] Ross, S. M., ”Avefage Cost Semi-Marukov Decision Processes”, Journal
of Applied Probability, Vol. 7, pp. 649-656, 1970.

[5] Tahara, A. and Nishida, T., "Optimal Replacement Policy for Minimal
Repair Model”, Journal of the Operations Research Society of Japan,
Vol.18, pp. 113-124, 1975.




