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Optimization model of production and supply planning of multi-stage

stochastic programming by the nested L-shaped decomposition method

ZHANG Li-wei and ZHANG Ling
(College of Information Science and Engineering, Shandong University of Science and Technology, Qingdao 266510, Shandong, China)

Abstract: Based on stochastic programming theory, some restricted conditions about production and supply planning are consid-
ered. The multi-stage stochastic programming model is established based on that consideration. The model is solved with the nest-
ed L-shaped decomposition method. By doing so, the minimum profit is obtained.
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C= min Myt + @2(961 ).
XA 1.4 Q' (+) = B[ Qv & ()] T 1(1=2,3,H - 1)
Q' (2", (w)) =minc' (w) %' (w) + Q"' (x").
XHRJE BB HAT Q" (& (0)) = min ¢ ()a” () B0 Q7" (+") = 0 WA MY BOE 0B
C=minclTx1+(7_)2(xl) (1.1)

s.t. {xl< P, (1.2)

HXFt=2,3,--H-1,8

Q'(x ) =ELQ(«", ¢ (w))]. (1.3)
Hrp Q' (x'",8(w)) =minc' (w) %' (@) + Q"' (&) (1.4)
st a7 +i;x§ 2 = d' (w),
<P, (1.5)
x;=0, i=1,2,"n,
0" (") 0.
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BB B AMEERR [ A [ A, S RUARTT R AR AR (1.2), (1.5) 284
Wi (w)=d (w)-T "()x " Wx'=d, (1.6)
¥ (w)=0. (1.7)
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min ¢} x}, + 0, (1.8)
Wi =di - TV ') (1.9)
Digi=hi,, j=1,1t, (1.10)

U B4 Gzl = 1.2, (1.11)
x,=0. (1.12)
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Step 0 2 t=1, k=1, ry=5,=0, XIAHK ¢ MEIELAHE =0 MA(1.8) ~(1.12) 1,4 DIR = FORE.
5 Step 1.
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(o) "hie>0. % Dy o0 = () T iy, ot = midi+ (i) Thi % 1= 0= 1,k = a (k) % Step 1.
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K, 2 k=k+1,501.8); KW (k=K), R DIR=FORE, H t < H,% 1 =1+ 1,5 Step 1; 1R 1 = H,%
DIR = BACK, #% Step 2.
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1B min 100x] + 50x, +300x3 + EQ%2 (x), x5, x5, &)
x) — xy + x5 =2 000,
s.t. { x; <4000, (2.1)

xl=0, i=1,2,3.
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552 BB min 10022 + 5022 + 30042 + EQ% (27, 42,22, &)
xé +x? —x% +x§ =d*(w),
s.t. { a7 <4000, (2.2)
x:=0, i=1,2,3.
%3 BB min 100 + 50x; + 300x3

x§+x?—x3+x§:d3(w),
s.1.4 47 <4000, (2.3)
x>0, i=1,2,3.
A owp(i=1,2,3;0=2,3) 0 0MCERH B« FIH T ZE B BIER 77 & InBERy = | A A =L N (2.1) ~
(2.3) AT LASEAL A A HR [ .

2
min 100x, + 50, +300x; + kZ_]lpi(lOOxfk +50x3, +300x3,) +

4

33 pi (100}, + 5023, +300x3;)
xi—x§+xé=2000,
x5 <4000,
Xy + X1y — KXo + 23, = d5,
s.t. {x5, <4000 k=1,2, (2.4)
o + 21 (1) = a3, + 23, = d5,
X, <4000 k=1,-4,
x>0 i=1,2,3;k=1,2,-K'; 1=1,2,3.
alk)=1, k=1,2,
a(k)=2, k=3,4;
(2000, 4000, 2000, 4000)". I FE [—RIAMRE PR R(2.4), aT LSRN 1 4k

Hrr 7855 3 ME&{ pi=0.5, k=1,2; p} =0.25, k=1,-4;d; =2000, d3 =6000, d’ =

1 AR
Table 1  The output of the plan
LES! LEY LEX LES
et 4000, 0, 2000
BB 2 2000, 0, 2000 4000, 0, 0
BB 3 0,0,0 4000, 0, 0 2000, 0, O 4000, 2000, 0O
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