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Abgtract : In view of the backlog that inventory may disturb well-balanced producing (or procurement cycle) process
for time-varied demand , and in order to coordinate producing (or procurement cycle) with it better , meanwhile reduce
the backlog of enterprise inventory, a production centered multi-item and multi-period production-inventory control
model is formulated based on supply chain system for deteriorating items with time variable dynamic demands.
Combined with optimal control theory, a method is proposed for the numerical computation of the optima control
problem, which uses a kind of Chebyshev polynomial and Gauss Chebyshev approximations method.

Key words: Chebyshev approach; Optimal control ; Inventory; Dynamic demand; Numerical computation

1 Maiti'®
,Harrig!!
; Wanger
Whitin!? ( )
. b 2
Balkhi®* 2.1
:Zhou To(x) = cos(narccosx)  n
;Benkherouf [ . i-1<x<1,n=0.1,
:Worel ! e
 Maity Xk :cosn (k=0,1, ,n Tn(X)
: 2008-06-18; : 2008-09-25.
973 (2004CB318000) .

(19719, , , ; (1966 5 ,



24

798
() =1, Tu(x) = x; minJ :J'Tf[hpxp(t) + CpUp (1) ]dt =
T (X) = 2x- Ta(X) - Ta1(X), To
2.2 e 2. Zﬂpl [Noxip (1) + Gotp (1) Jdit +
Ho = pan{ To(x) , Ta(x), ,Ta(X)}, C et
hp ip d 4
H, C C[a,b]. To(x), Ta(X), pZiZI‘ip* xe (0l “
T() - [a.b] o st Dl a0 - dpxe ()
. Hn PH(X) Pn(X) = dt
o +aT(x) + +aT(x), ®,a, ,an te St S tp” (5)
oo o (9 f da, Ball g, ) - oy (9
bl , dt '
max | f(x) - pn (%) | = or ==l ©
min max | f(x) - p(X) |, inp(t) < V; (7)
Xip () = Xp(t-2) =0,i =2, ,n,
3 p=1, ,r, xp(t) = . (8)
3.1
n [ To, Tr] r _ L
V de(t) t Jl - pziz-l‘l‘_l [thip(t) + CupUp(t)]dt,
up (1) t ; Xip (1) I p oy
t o C J> = pZiZJ’t‘p* he Xip () dt.
; hp (6) ,
| [ td xo (0 = e Tu() - () Jedt,
;tip* | Gp
7 Sp s St < tpr. (9
3.2 J1 , t= '12‘[(tip* - te)6 + (tir +tp) ],
dx/d = F(X,UT). ® A S e LR
X = (X1,%X, X)) ‘U = DZ'Z 2 J’_l
(W, e, ,u)’ ; X(To) = Xo cour €)1, (10)
X(Ti) =0, [ To, ot L&) _
Te ] (i .
max | :I:f G(X,UuI)d. (2) > (W) -
[To, T¢], dp@)) ‘apxipg), -1 SE <1. (11)
G(x,u, ) = sd() - hpxp(t) - cpup(t). (3) xp€o =-1) = x, xp(b) = X,
xp€n = 1) = 0. (12)
( )
[To, T¢] xp€) =—=L—x N-8%x x,€) &
n 6-52
—Jl%fipﬁ), -1<€ <1,

]
max | :J’Tf G(XUT)d =
0

I?[spd(t) - hoxp (D) - cwup () ]d .

I:xipﬁ)ci :I:—Jl_%fipg)&, ~



5 799
Ax szip €. (13)
m ﬂ’fj-‘fl H1) = F(X,U.1). (18)
Upés) = Zakakés),S:O,l, ,N. (14) ,1
k x (1) :J’_l¢(t) dt + Xo. (19)
1 Chebyshev
akp:;_[ZI M"‘@—T"‘iﬂ'eﬁ k=1,2, ,m; N
! Ji-E xi = x(t) = _Zb,j¢(t1) + Xo, (20)
ap = T_%Il M%l& ; Chebyshev
E) K £ - cos () = SaTi(D. (21)
[- 1,1] N m
Z Z hp ZAkflp D+ ¢(ti) = F(ijjd)(tj) + Xo, kZCka(ti) ,ti),
(22)
Z ZUkak s) (15)
) _l. ot at
Xe (= d(yerdt, a A (M), ML), L Ht))
tip*StSti,izl, n, p=1, ,r. (16) BA(w,a, ,Cn).
:'12‘[(ti- tip*)E+(ti+tip*)], N
[- 11  xp€). [- 1,1] W) £ 5 buGx(t) ult) T =
p(x) == : :
e 3 0uG( 5Bt + 30, FeT(1),T).
Tn(X) = cos(Narccosx) (24)
leé) _J_I% 'JE X lee) GB
¢ mind = J@ B) , (25)
—ﬁfipé) - 1<E <1 s.t. FOPB) = 0. (26)
L agrange
J2 = Z Zjltl . thip(t) dt =
. ¥ >0,
| JO N+ BN+1) - JOw BN) | <€.

“—”’—I hoxip €) & =
_u_(_l_w_)_

A=
T™WE)

u' () = u(Ta(),
n=arg(1(Ta())).

2.2

Z Z _ZAjfipﬁj)- (17)
i
N

£, = cosmxlm(j =12 N

-1<t<1,

Matlab

1
mnJ = j’o(XQXT + URUT) dt,

S.t.'d'x:— X+U,0<t< 1.
dt
:X(0) =1, a=2,0= E,R=E

minJ :-I:(x2 + ) dt.



800 24

st dx _ _]_X N _]_u] 1<t<1: [2] Wagner H M, Whitin T M. A dynamic version of the
dt 2 2 economic lot size model[J]. Management Science, 1958,
x(- 1) = x =1; 5(1) : 89-96.
N N 2 [3] Bakhi Z T. On a finite horizon production lot sze
J = ijNj[(SZ bsb(ts) + 1) + inventory modd for deteriorating items: An optima
m solution[J]. EuropeanJ of Operational Research, 2001,
(kz cka(t,-))z]. 1(7) : 210-223.
£ =107, Matlab 1 [4] Balkhi Z T. On an inventory model for deteriorationg
1 items with stock dependent and timevarying demand
rates[J]. Computers and Operations Research, 2004, 2
m N=1 N=3 N=5 N=7 (2) - 223-240.
1 0.7716398 0.7716379  0.7716374  0.7716373 [5] Zhou Y W, Lau H' S, Yang SL. A new variable
3 0.7716378  0.7716376  0.7716373  0.7716372 production scheduling strategy for deteriorating items
5 0.7716378 0.7716375 0.7716372  0.7716372 with time varying demand and partial lost sde[J].
Computers and Operations Research, 2003, 30 (12) :
: S 1753-1776.
' 4 [6] Benkherouf L, Bomenir A, Aggoun L. A diffuson
x 107", inventory model for deteriorating items[J]. Applied
6 Mathematics and Computation, 2003, 1(6) : 21-39.
' - [7] Wordll B M, Hal M A. The analyss of inventory
control model using polynomial geometric programming
, [J]. Int J of Production Research, 1982, 20(5) : 657-
667.
[8] Maity A K, Maity K, Mondal S, et al. A Chebyshev
’ approximation for solving the optimal production
( References) inventory problem of deteriorating multi-item [J].
[1] Harris F. Operations and cost [ C]. Factory Mathematical and Computer Modelling, 2007, 45 (1) :
Management Series. Chicago: A W Shaw Co, 1915. 149-161.
( 796 )
[3] WongJ Y, Chiang C F. A genera theory for skid 908.)
steering of tracked vehicles on firm ground[J]. J of [7] .
Automobile Engineering, 2001, 215(3) : 343-355. [J]. , 2002, 28(3) : 1-4.
[4] Le A, Rye D, Durrant-Whyte H. Estimation of track- (Yang Y S. Design of adaptive robust control autopilot
il interactions for autonomous tracked vehicles[ C]. for ship steering with uncertain nonlinear system[J]. J
Int Conf on Robotics and Automation. New Mexico , of Dalian Maritime Universty, 2002, 28(3) : 1-4.)
1997: 1388-1393. [8] Man Z H, Yu X H, Eshraghian K, et a. A robust
[5] De Santis R M. Modeling and path-tracking control of a adaptive diding mode tracking control usng a RBF
mobile wheeled robot with a differentia drive [J]. neural network for robotic manipulators[ C]. Proc of
Robotica, 1995, 13(4) : 401-410. IEEE Int Conf on Neural Networks. San Diego, 1995:
[6] , . 2403-2408.
[J1. , 2001 ,29(7) : 905-908. [9] Gang F, Chak C K. Robot tracking in task space using
(Yang Y S, Jia X L. Variable structure adaptive robust neural networks [ C]. Proc of IEEE Int Conf on
control algorithm for a class of uncertain nonlinear Computationa Intelligence. Orlando, 1994 : 2854-2858.

systems[J]. Acta Electronica Snica, 2001, 29(7) : 905



