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DP Model

Stage n = ¥ of periods remaining in planning
period (n=4, 3,2, 1, 0)

State 5, = inventory position
(positive if stock on hand,

negative if there are backorders)
S.€{-3,-2,-1,0,1,2,3,4,5,6)

Decision X, = quantity to be produced
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Optimal Value Function

f(S,) = minimum expected cost for the next
n periods, given current inventory
position is Sp

(Sy,>0 ==> stock on hand,
Sn<0 ==» backorder position)
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Recursive Definition

- E
minimum 3, py { h(S;) + o(X,) + s(d- 8,- X))
(S, =X,=3 d=0
fn[sn]: y + (X - d) ] if n>1
L - v(S,) if n=0

backorders must h(S) = storage cost
be filled in next c¢(¥) = production cost |
period = (:_SIJJ' <X <3 s(S) = shortage cost |
viS) = Salvage va]ue
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A D -
VWALUE«F_prodn N;t;C;stock_cost A‘“Wl' [JD[]EE
A
A Optimal Walue Function of DP model
A of the Stochastic Production Planning Problemn

A (with Backordering:
+LAST IF H=0

Compute Monthlwy Cost
stoch costeSHORTACORTILI+0OM-51+GL1+07 5] m cost of stock
Cei i stock_coste  +Hi+BIG=0=se . +x) o, +0xd

A Compute Transition Matrix
t«TRANSITION cLsésalclisal s =+ X =,- d

Evaluate Optimnal Valus Functlon
HALUE+P MINAE © + (F_prodn H-1)0[%t]

=0

LAST: m Include salvage walus as negatlve Cost,
A and include cost of production to £ill
A any remalning hackorders

VALTE«{ BHORTACORTL1+00 -51+ 0 -BALVAGE [1+0T S1+HI1+0T (-521]

Elenniz Bricker, . of lowa, 1997

Salvage value = §3 each

Setup cost = §25
unit prod'n cost = §5
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Exsmnie Lols compuie the expeciod cost for S=7 F=2
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Example computation: S=1, X=2

4| pd) Cost pldlx

storage prodn shortage future|Total| Cost
O 0.1 1 30 0 -G 27 2.7
1] 0.2 1 35 0 -6 A0 6.0
2 0.3 1 35 0 -3 33 9.9
S 0.3 1 35 0 0 A6 | 10.8
41 0.1 1 30 ( 33 69 6.9

11
T e DO B e T e o )
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i " 1 2 ¢
OPOR00 .00 000000, 00 000000 00 87 .50
DPOR0D .00 00000, 00 70 .50 72 .80
0ROR00 00 71 .50 64.80 55 .80
18 .50 56 .80 47 .80 40.30 |
37 .80 43 .80 16 .30 35.30 |
14.80 32,30 31 .30 33.30 |
3,30 37.30 20,30 31.30 | £(S)
-1.70 35 .30 27.30 2060 | by
-3, 70 33.30 25 RO 25.50 |
-5 .70 31 .60 24 .50 22 a0 By
Optimal Optimal
ntate Values Decisions
-3 B7.h0 3
. . -2 T2.80 3
fi(S,)is found by computing | -1 55 .80 3
.o . 0 38.80 0
the minimum in each row 1 27 .80 0
2 14.80 0
3 3.30 0
4 1,70 0
H —3.70 0
B “h.T70 0
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| Example computation: 5=‘2,}<=3'

4 | pid] Cost pid]x
storage prodn shortage future| Total | Cost

O 0.1 0 40 &) 278 | 738 /.50
1| 0.2 0 40 a) 385 | 845|169

21 0.3 0 40 6 00.8 [101.68]30.04
31 0.3 0 40 6 /2.8 (1188|3564
41 0.1 0 40 6 87.0 |133.5]15.35
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M
0 1 2 3
Qa0 g Qagago 9f  goQoag a9 120,85
QaAgoQ a9 QQQoago o0 112.85 103.81
aaagoa oo 104,85 25.81 ah.61
71.85 g7.81 77.a1 aa.7h
3 .81 73.61 b4.76 .12
44 .61 BO.76 4.1z 49 50
31.768 RO.1z2 45 .50 43 .65 f*(S j
21.1:2 41 .50 39.65 41 .00 2
R nm s )
] - ] ctate OPtimal Optimal £
L= values Decisions |
oS, 3T 3
7 - .
-ﬁL.-"?’?JL'-'.E.-:'fLT" ok D ﬁ'-:,.l PRttt -1 ar 61 3
LI FRIRNTHNTT \WRIE FT SF0T oW 0 b5 .76 3
1 R .12 3
2 44 .61 [
3 31.76 [
4 21.12 [
4] 12.50 [
f b.65 [

Lise f,(S,) fo compute 5(53)

2o

= " 1 2 3

=3 | 999999.99 999999,99 999999 99 152,45 |

-2 | 990000 .00 000000, 0Q 144,458 134.47 |

-1 | 990090 00 136 . 48 126 .47 115.78 |
0 1073 . 48 118 .48 107 .78 95.72 |
1 00 .47 103.78 04,72 87.16 |
2 74,78 0Q, 72 f3.16 TH.Z0 |
3 fl.732 7016 T2.20  RA.49 F
4 RO 16 AE .20 A2 .40 EOL26 |
5 10,20 RE .40 FE.2H 54,85 |
£ 20,40 F1 .26 RO, 85 R3.23 |

3| 120.85
T2 | 103.81 B
-1 8h.61l B
0 6B.76 B
1 h8.12 B
2 44 .61 B
3 31.76 B
4 2l.12 B
5 12.50 B
B b.6BE

page 7

@0ennis Bricker, U. of lowa, 1997



DP.Prodn 10/31/97 page 8

s
o 0 1 2
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-2 | 999999,99 900009 0gQ 144 .48
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RS K=
= 0 1 2 a
~3 FORE0R 09 QQRO0R 08 000000 00 183,36
Td HOG000 Q8 QQQQoe oo 175.36 164.78
~1 HOQ000 Q0 167 .56 156.78 145.71

0 134,36 148.78 137.71 128.47

1 119.78 133.71 124.47 116.81
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5*{“ 1 2
~3 | 999999.99 909999.99 00000000 183,36 |
-2 | 990000,00 000000, 00 175.36 164.78
-1 | 900000, 00 167 .36 166.78 145.71
0 134.36 148 .78 137.71  128.47 |
1 110,78 133.71 124.47  116.81
2 104.71 120,47 112.81 108.62 [
3 01 .47 108.81 101 .62 0d4.83 |
4 70,81 07 .62 90.83 05.83 |
5 AR .62 06 .07 a1.83 7O .47 |
B 57.83 77 .87 75 .47 TH.46 |
opt

Optimal
Eeturns and Decisions
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Optimal Optimal g
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Optimal Optimal
state Valuses Decisions
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