A stochastic impulse control approach for preventive maintenance problem of deteriorating
infrastructure systems”

*k Kk K,k

*hKk K

by Ryosuke YOSHIOKA™ Takeshi NAGAE™ Katsuhiko KURODA

1-1

ol

Wang®? survey \

Pmin <

1-2 1

1-1

**
( 1-1 TEL 078-803-6017)
*k*k

*kkk



a)

b)

c)

d)

)

! 2
2
Pa(t) ]
Pn(t)
Pn(t)
Pn(t)
dP(t) = _,U(P(t))- dt+ o'(P(t)). dw (1)
dt t dw()
H(P®) >0 P(Y)
o (P(1)

dP(t)=x(P(t))-dt + o(P(t))- dw )

x(P() >0  P()

2
1 2 4
0]
I:zl 1 2
RZ 1 2
Ri2
3
Pa(t)
#(R(t). R (t))
t Ca(t)
M
CES
(R (t). (1))
B
B
(R (t). (1))

(P, (t)) = {Ollw P )+t P O )

a, >0, ﬂZO n=1,2 (4)
3) B- oo
B-1 _
B-0



3.
1
[PI’Ob] Z= {T(ta)is E[J‘:e*/"t {ﬂm(z)(P(t))_Cm(t)(t) (5)
-M m(r),m(t) }dt‘P(O) = P]
m(t) t 0
m(t)=1 R, m(t)=2 R, m()=3 Ry
m(t)=4 Cry(t)
t t Mun)meo
m(t ) m(t)
P(t)={P.,P2} o
t P(t)=P o)
(m®=1) (Value
Function)
Vi, (P(t)) = max .E[ [7e oo (P) -y () ©
-M m(t")m(t) }dt‘P(t) =P, m(t) = 1]
t T=t+dt T
DP T 4
Ving(P(1)) (P(t)
(0]
- o o (o) & (0,) @ 7
Fm(V)=*[*P*ﬂ1?H*#2£+TE+T@}V17”1 ( )
=-LV,-7,20
Re F.(V)=V,-V,+M,>0 (8)
R> F1'3(V) =V,-V,+M;>0 (9)
Riz F.(V)=V, -V, + M, >0 (10)

V4]

min -{F1,1(V)! Fio (V)v F1,3(V)’ Fia (V)} =0

t

Ll V= [Vl V2 V3
P(t)=P 4

t P(t)=P

0 (m(t)=1)

(Value Function)

(11)

P(t)=P

[Prob]

GLCP  Generalized Linear

Complementarily Problem [GLCP(1)]

[GLCP(t)] Find V(P(t)) such that

{R(V(R(1)- R, (V(P()- R (V(P()-F(V(RR)}=0 (12)

F(V(PE)=0, F,(V(P(t))=0, (13)
F(V(PW)20,  F (V(P(t)=0

B 3-1 4

A 4

A 4

3-1

\4




0 m()=1 P(t) m(t)=1
P1,P> P(t)
““m(t)=2 i
My, Ry m(t)=2
P(t) m(t)=2
4-1 ““m(t)=1 i ““m(t)=2
7 “m(t):3 7 “m(t):4
4.
[GLCP(1)] [GLCP(1)]
P
Pl(t)_) Plj Elein + JAPl J =12,--+,J (14)
P(t)—>P)=P™+kAP,  k=12,--,K  (15)
AP =(P,"* - P,"") /] (16)
AP,=(P,"* - P,"") | K (17)
2
@ 1 Nuy 2 9V
P, oP?
Lm
Ly
JK><JK Np*
JK
Voo IK
[GLCP(1)]
[GLCP]

Peng&Lin®

[GLCP*] Find V=[V* V* vV * v ¥ such that

Fl(V)'Fz(V)'Fs(V)'F4(V):O (19)
F,(V)>0 F,(V)20 F,(V)=0 F,(V)=0 (20)

Fn(V)  (12) Fn(V(P(1)
JK

[GLCP
[GLCP]

H(V)=min{E(V),F,(V)E(V)E(V)=0 (21)

Hv, g
H(V.§)=-¢: In{exp{— @} + exp{— @} (22)
o S 4]
& -0 H(V,&) - H(V) H(V,
&)=0 £-0

[GLCP¥]

1) Hongzhou Wang : A survey of maintenance policies
of deteriorating systems  European Journal of

Operational Research 139 (2002) pp.469-489 2002

No.667/ -50 pp.1-14 2001

3) Avinash K. Dixit , Robert S. Pindyck Investment
Under Uncertainty  Princeton Univ. Pr. 1994

4) Ji-Ming Peng , Zhenghua Lin A non-interior
continuation method for generalized linear
complementarily Mathematical

Programming Ser. A86 pp.533-563 1999

problems



