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Abstract : To manage inventory reasonably and minimize the sum of the holding cost , setup cost and shortage cost , a
multi-period production/ inventory model under random demandsis set up , which adopts (s, Q) policy for production/
inventory control , that is when the stock level of finished goods is less than s, production preparation starts, and
the production quantity is Q. By analyzing the model , an agorithm for optima production control is designed, by
which the optimal production preparation point and optima production quantity can be acquired. Theoretical analyss
and smulation examples show that this control method can reduce the average cost of production and inventory
effectively.

Key words: Inventory management ; Production control ; Random demand

[25] .
[6,7] .
[8.9] .

[10]

[1]

1 2006-05-23; : 2006-08-08.
: (60574062 ,50475075) ;
(20040286012) .
(1976 9 , , , ; (19579,



/ 995

9
3
(s,Q 2 p t
,d ,dP
!dw (
) ; X4,
E(X%, 19;
P, X", E(X"), P
. XWY
1) E(X"), )
(S!Q) S“
S Q. &o o %
I gL — 4 g’_ — _\
' ’ 5 5 £ 14\5( 1
2) T P » 1 l>
X1, » X1, T - >l >§3 > - - —
d d? d’ d? d’
3) 2 p
4) p T p X
f
V. E(X),T p h'
T u( Q
T ). p T E(X),
X1, Xt , T T E(X)/Q,
T d* E(X)/ Q.
T d? T E(P piq
R T R b i
1 / Vi, T
(S,Q) f _E.(_X)_
S Q Vv - Q . E( F) =
' o B < (i ; a
< Q. v Q iZ(I 9 pi. (D
o] Bl A7 ] 2 ] AR |- (1
| J
Y
| B gk e— | .
1 / ®
(0} :hf[-E-(—Xﬂ)-E(IQ) +-E-(—X£)-E(IP) +
Q Q
E(X) EX) w
3 (1- o 9 )E(I)]. (2)
Sa
d’, T X9,
R, 2 , X'<s
d”, Ostats G , d'[s + (s -
s’ XN12;, Xi=s,

Agtig



996

22

Agtg

Agtt
. Agtit
Agto (
).
‘12‘[s+ (s- X971, X" <s;
19 = (3
‘;‘, X" >s

E(Y = § Sls+ (s- D1pi+ 5 5of =

PG AGRLLIL @

E(1°) =

1

21272

iz;?Q-Dﬂﬁz

[(s-i+Q-j) +(s-i]p'+

2(Q- E(X)) + 3 (s- D) p. (5

E(1Y) =

1

,-Z{iz 2[(8- I+ Qv

iL%HQD+ﬂ®M:

j) +s]p'+

5(Q- EOX) +9 +5 F(s- Dp (8

(4) (6,
E(1)
E(1) =
E%ﬂam+5%ﬂam+
(1_ .E.(_QXE)_ _ -E-(_éz)_) E(lw) -
_E.(_X_)_q p
" 20 (Q- E(X")) +

EAPARLEE N

2[(Q- E(X) 9 + 3 (s- ) pl].
(7

E(V)

E(V) =
' r i a
R e

f ! p
(- Foe(Q- EOX)) +
EAPULEE

S1Q- EC) +9+ F(s- 0p). @

1 E(V(9) s

E(V(s+1) - E(V(9) =

S

WEG e 4 (L e

vf-ﬂ(‘gxl-[- :le?],

E(V(9) - E(V(s- 1)) =

s 1

hf{ﬂ;éﬂ[ i pr- 1]+ L1+ R
v ‘E%)' |- ini“].

E(V(s+1)) - E(V(9) -
(E(V(9) - E(V(s- 1)) =

W - e s

VEG TR gl 3

B sV -

(L EX) EOO 0, 1 5

. . q f
v 0 ps+h{ 20 5

E(V(s+1) - E(V(9) =2
E(V(9) - E(V(s- 1)),

2
E(V(9) . O
1 E(V(9)
E(V(9) : s s’
E(V(9) .S
E(V(s')) < E(V(s" - 1), (9)
E(V(s)) < E(V(s™ +1)). (10)
(8 ©)



9

/ 997

W(EE g 1] s e ) -

vf-E%l-[- 30 <o,

Q<
st

2v' - E(X) - ipﬁ- h’E(xp)[_Zp?- 1]

sTo1

hf[l + iZ pf']
f(s" -1, (11)
f(9 =
2v' - E(X) - _Lpﬁ- th(x")[_zpﬁ- 1]
hf[l + iz pi]
(8) (10)

WES 3 1 e g
v ﬂaﬂ [ 3 ezo

Q2

2v' - E(X) - | i pi' - th(xP)[_SZpﬁ- 1]

hf[1+ _Zp?]
f(s"). (12)
f(9 f(9 =21f(s+1), f(9
(11) , (12) f(s")
<Q<f(s -1, Q s’
f(9 <Q<f(s-1) (13)
s . ,
FENV(Q9) _
oY
ZMI—QELX)‘+2vf-‘Eé3X)'- iZ(i- 9 pl+

hf{ELQéilE(xp) +E%ﬂ[iz(s- Dpl- o) 2

2“'—QELX)‘+2vf-‘Eésxl-iZ(i-s)p?20,
FE(V(Q,9)/ 07 =20, E(V(Q,9)
Q s ,Q

E(V(Q,9) Q

OE(V(Q,9)/0Q = 0,
Q" =

(Flu- ECO + v - ECO - (0= 9pi] +

s 4
2

E(X") E(XP) + E(Xp)[vZ(s- i) pi- s]} .

(14)

=k k kIE =1, B, D =
[di d d&], d°
h'(d”) = [h(d’) R (d) H(d)].
4 Q. d’ &

e, p 8
b.

F!I'
Q :n/ () :n/ ()

(15)

3 N
& =d- Q/(bR), R
. drgnin
B
A, d%) . (16)
T

d' = max(#i, &,

d’,
E(XY,T
E(X) , d°
E(X®) (d).
(13), (14)
E(X?) (d)  E(X) :
d Q (d”)
s”(d), Q' (d) o
d’- R , T
d”,

E(XY),

Stepl: (16) d:
Step2: da, T
E(X) T E(X) ;

Step3: d’ = 1;



998

Step4: d’,
: E(X®) (d°),

E(X") = E(X®) (d");

Step5s: n n=0,s =
a, S=ss, S (14) Q', =

Step6: Q = Qn, Q (13),

s, s =58 ;

Step7: Si = Swi, Q' (d) = Q,
s (d°) = s, Step8; , n=n+l,s=s,

s (14) Q. Q=Q,  Step6;
Steps: d” < T, d” = d® +1,

Step4d ; Step9;
Step9:

A(d) =] Q" (d) - & - R|,d” =1, ,T;
Step10: Q" (dhn) ,s™ (dhn) dhin
A(din) = MinfA (D) A, A(MD}.

1 1
Step2  Step4
E(X) T E(X),
d’ E(X") (d") ; Step5
Step7 , d®
Q  (d) s” (d°) ; Step9
d’ , Q" (d)
¢ - R - Step10
Q (g ,s (d),
Q' (dhin) s  (dhin) p
Q’ s’ ,
, 1
P Q’ s’
/
6
1 p pi,p2,ps P,
p pi,ps,ps P bh =5k =
3,k =2, =4, p R=200 /d,
u=10000 T
100d, T p h" =5
v =50 di =18d,d =
10d,d =12d,d: =16 d, £ =
5d. 1
, 2 .
1 (s™,
Q). / :
, delphi7.0

(s",Q")

22
1
pi pé ps pi
1C 1) 1000 750 900 1250
1(C /d) 0.04 0.05 0.08 0.06
2 p
i
pi IZ pi
53 0.03 0.03
54 0.05 0.08
55 0.07 0.15
56 0.10 0.25
57 0.15 0.40
58 0.25 0.65
59 0.15 0.80
60 0.10 0.90
61 0.06 0.96
62 0.04 1.00
4 ; (s".Q") :
4 , 4
3 3 , (s
Q") 8 ; 4 ,
(s",Q")
, 1
3 4
/
/d )
(s".Q") 356 268.2
(s* +250,Q") 350 284.7
(s* - 250,Q7) 359 312.9
(s*,Q" + 250) 372 273.4
(s”,Q" - 250) 337 271.2
(s +500,Q") 347 299.8
(s* - 500,Q%) 365 462.5
(s*,Q" +500) 389 276.2
(s*,Q" - 500) 318 273.6
6
, /



/ 999

, (s,Q / ) ,

( References)

[1] Heizer J, Render B. Operations management[ M]. 6th
ed. Beijing: Tsnghua University Publisher, 2001.

[2] , .

[J]. , 2004 ,15(10) : 892-894.

(Guo Cai-fen, Wang Ning-sheng. Optima control of
production and strage in the trander line[J]. China
Mechanical Engineering, 2004 ,15(10) : 892-894.)

[3] Papadopoulos H T, Vidais M |. Minimizing WIP
inventory in reliable production lines[J]. Int J of
Production Economics, 2001 ,70(2) : 185-197.

[4] Panayiotou C G, Cassandras C G, Zhang P. OrrLine

make-to- stock

inventory cost minimization for

manufacturing systems [ C]. Proc of the American
Control Conf. New York, 2002, 6: 44694474,

[5] Blanchini F, Miani S, Pesenti R, et al. Control policies
for multi-inventory systems with uncertain demand and

setups[ C]. Proc of the IEEE Conf on Decison and

Control. New York, 2001, 2: 1941-1946.

[6] , .

[J1. , 2004 ,19(4) : 411-415.
(Pan Jing-ming, Tang Xiao-wo. Flexible supply chain’ s

volume decison model and its optimization under
demand uncertainty[J]. Control and Decison, 2004, 19
(4) : 411-415.)

[71 , , -

[J]. , 2004 ,19(11) : 1278
1281.
(He Yong, Yang Deli, He Jv, et a. Optimizing
inventory model for deteriorating items based on
integrated approach[J]. Control and Decison, 2004 ,19
(11) : 1278-1281.)

[8] : , . [3].
, 1999, 25(3) : 337-343.

(Shen Ting, Zhao Qian-chuan, Zheng Dazhong. An
inventory control policy [J]. Acta Automatic Snica,
1999, 25(3) : 337-343.)

[9] Gri B C, Yun W Y, Dohi T. Optimal desgn of
unreliable productiorrinventory systems with variable
production rate [J]. European J of Operationa
Research, 2005, 162(2) : 372-386.

[10] Khmelnitsky E, Gerchak Y. Optima control approach
to production systems with inventory-level-dependent

demand[J]. IEEE Transon Automatic Control , 2002 ,
47(2) : 289-292.

( 993 )

[7] Chen G A. Smple treatment for suboptima Kalman
filtering in case of measurement data missng[J]. |IEEE
Trans on Aerospace and Hectronic Systems, 1990, 26
(2) : 413-415.

[8] Wang Z, Daniel W C, Liu X. Variance constraned
filtering for uncertain stochastic systems with missng
measurements[J]. |IEEE Trans on Automatic Control ,
2003, 48(7) : 1254-1258.

[9] Savkin V, Petersen | R, Moheimani S O R. Mode
validation and state estimation for uncertain continuous
time systems with missing discrete-continuous data[J].
Computers and Electrical Engineering, 1999, 25 (1) :
29-43.

[10] Smith S C, Sdler P.

measurements: Jump estimators for jump systems[J].

Estimation with lossy

IEEE Trans on Automatic Control , 2003, 48 (12) :
2163-2171.

[11] Peaucelle D, Arzelier D, Bachelier O, et a. A new
robust D-stability condition for real convex polytopic
uncertainty[J]. Systemsand Control L etters, 2000, 40
(1) : 21-30.

[12] Geromel J C, Oliveira M C de, Bernussou J. Robust
filtering of discrete-time linear systems with parameter
dependent L yapunov functions[J]. SIAM J on Control
Optimization, 2002, 41(4) : 700-711.

[13] Yang F, Wang Z, Hung Y S, et a. H. control for
networked systems with random communication delays
[J]. IEEE Transon Automatic Control , 2006 , 51(3) :
511-518.



