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Prodn Planning Determin

y of lowa,

Dennis L. Bricker,
= Dept. of Industrial Engineering,
lowa City, lowa 52242

4 Universit

ﬂ e-mail: dbricker@icaen.uiowa.edu

Acme Computer must plan its production for the

next & weeks, based upon scheduled deliveries of

cormputer systems.

1

period #

=
M E
QB
=B

—-time production of this computer

with 2 additional units possible when

Maximum reqular

svstem 15 3,

overtime 1s used,

0K each week that production is

1

Setup cost is §
scheduled.

Unit production costs are $2K during regular time,
and $3K during O.T.
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Computers can be produced in advance of demand
and stored, at a cost of $1K each, with a maximum
storage capacity of © computers,

Any computers remaining in stock at the end of

the 8-week planning period are valued at $2K
each.

Elenniz Bricker, . of lowa, 1997

Inventory Cost
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(A Indicates marginal costs & valuss.) @Dennis Bricker, U, of lowa, 1997
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Demands
Llemand i Tumnle
stage # 8 7 6 5 4 3 2 1 e '
period # 1 2 3 4 5 6 7 8 ARaw Wit
Demand = 3 5 3 4 3 &5 1 2 a1

I 2 3 4 5 6 7 8
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f(S;) = minimum cost of satisfying demand
during the last n weeks of the planning
period, if initial stock-on-hand i1s 5p

-

W har s the mirrmim
cost 0f j.iiffj.{jr'!ﬂg lhe Je. what Is
demand during the § f5(0) = 2777
neeks ff rriral stock-
o -pand 18 oero”

W

-

£,(Sq) =-28q  imrvage vavue of final inventory)

Elenniz Bricker, . of lowa, 1997

week *8 (final stagel
demang s

RO00 99 Q000 00 14,00 14.00 16 .00 16.00 F
AoQo. 90 13,00 13,00 13.00 14,00 15.00 F
2 .00 12,00 12,00 12,00 13,00 14,00 F
L0 11,00 11.00 11.00 12,00 13,00 F
0,00 10,00 10,00 10,00 11,00 9900 00 F
1,00 Q.00 g, 00 .00 9900 00 0000 Q0 §
2.0 g .00 5.00 9900 90 0000 Q9 0000 Q09 &

[ Y TR i}
[

EXamie

Hstock —on—hang is 1 storage cost: |
, L setup cost: 10

G OrOqUCEion gi) iS5 < prodncost: O

CEREe o
SRR SO

salvage: -6 receried For
ﬂg at- WJ FiEd sfock
' {F+f==TF
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week *8§ (final stagel
= H 0] 1 2 3 4 ]
Q9999 9q Qa0 99 14,00 14,00 15.00 16,00 %
1 (9999 949 13.00 13,00 13.00 14.00 15.00
4 2,00 12.00 12.00 12 .00 13.00 14,00
3 1.00 11.00 11.00 11.00 12.00 13,00 F
4 0,00 10,00 10,00 10,00 n%%.gg EEEE.QQ :
E % g g ) Optimnal Dptlmal Resulting {
Values Decisions State
14,00 2 0]
3 1
13.00 1 0]
2 1
3 2
— 1 5 0 2 2,00 0 0
S, 3 1.00 0 1
Il 4 0. 00 0 2
° B A I
D,=2 -

weennis Bricker , U of lowa, 1997

ek qemang is 7

< 2 3 4 i

0 9o0R .94 2B, 00 27 .00 15.00 a0, 00 22 .00
1 15 .00 26,00 17 .00 15.00 a0, 00 22 .00
2 15 .00 16,00 17 .00 15.00 a0, 00 22 .00
3 5.00 16,00 17 .00 15.00 20,00 99909 949
4 5.00 16,00 17 .00 15.00 9930, 00 90049 00
5 5.00 16,00 17.00 99009 99 9030 00 9903 00
B B.00 16,00 9995.,99 0000 00 Q000 00 Q3000 Q0

storage cost: |
setup cost: 10

prodncost: 6
" cost of stage
1, withs =3 f (3)

net |

@0ennis Bricker, U. of lowa, 1997



10/31/97

Prodn Planning Determin

page 6

S e DT

Optinal Optinal Resultlng :
Yaluses Declsions 5

Rrtate

18

-

iy
iy
iy

i i 0l

Elenniz Bricker, . of lowa, 1997

Femmang is 5
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FEiEng i 5

oE: 0 1 2 a 4 a

36.00 46.00  43.00  43.00 9000.00 000000
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TSN e

S W X: 0 1 2 3 4 ]
0 QaaQ 99 QaQQ Q9 QQQQ Q4 gooQ Og Zh .00 7H.00 F
1 QaaQ 99 QaQQ 99 QQQQ Qg 73.00 Z3.00 74,00 F
2 Qaaq 99 QaQgQ 99 72,00 71.00 F2 .00 BY .00 E
3 Qaaq 99 F1.00 F0. 00 70,00 65 .00 BY .00 E
4 0. 00 B9, 00 62,00 h3.00 65 .00 BY .00 E
] 8.00 Ba .00 2. 00 h3.00 65 .00 B3.00 E
f R7 .00 B1.00 2. 00 h3.00 61.00 9999 .99 &

S | £,(S)

0 ARG .00

1 R3.00

2 R1.00

3 43 .00

4 42 .00

a] 41 .00

] 26 .00
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Femang is F

5 W H: 0 1 2 3 4 )

0 G900 00 Q0000 00 QQQg Qg 21,00 Q.00 89,00

1 9900 . 09 Q0000 g0 G0, 00 Q0,00 a7 .00 g8 .00

2 9e09 99 ge .00 59,00 25,00 g6 .00 g4, 00

3 78,00 a8 .00 g4, 00 a4, 00 g2 .00 853,00
4 77,00 33,00 853,00 B0, 00 g1 .00 53,00 ¢
) 72,00 g2 .00 79,00 79,00 21.00 9900 00 @
B 71.00 78.00 78,00 79,00 2900 00 0000 00 b

SN e LI D m

Elenniz Bricker, . of lowa, 1997

Femang is 5

S % H: 0 1 o a 4 ]

0 Qoo 08 0900 00 Q000 90 0000 90 9000 98 111,00 f
1 9EUER 90 Q909 Q0 Q000 Q0 QRe9 Q99 109,00 110,00 §
o 9URR 90 9909 Q0 Q999 99 107,00 105,00 103,00 §
a 9URR 90 9999 99 106,00 106,00 106,00 103,00 F
4 9oRR . 99 105,00 105,00 104,00 101,00 103,00 F
5 94,00 104,00 103,00 99,00 101,00 99,00
G B3.00 102,00 95.00 99,00 QY .00 99.00 F

S T W L D T m
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demang 15
voE: 0 1 3 4 )
G900, 00 Q00 00 QQeg Qg 1Y 00 128,00 129,00 %
Ge00 99 Qa0 99 1J6.,00 126,00 127,00 126,00
9e90. 99 125,00 125,00 125,00 124,00 125,00
114.00 124,00 124,00 122,00 123.00 119,00 ¢
113,00 123,00 121.00 121,00 117.00 119,00 ¢
112,00 120,00 120,00 115,00 117,00 92099 00 F
109,00 119,00 114,00 115,00 9000,98 9990, 00 ¢

[ OO ] m

Elenniz Bricker, . of lowa, 1997

G LB

Optimal EResulting
atate | Values Decisions atate

0 127 .00 3 0]
1 126,00 2 0]

3 1

] 3
2 124,00 4 3
3 114,00 0] 0]
4 113.00 0] 1
] 112.00 0] 2
] 109,00 0] 3
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Optimal

Eeturns & Decision

I ErE ),

otage 8:
 Slock —on—hand,
Optimal Optimal Resulting [ - S,
State | Values Decisions State | 28 . 15 T8,

0 127.00 3 0 T AL

I ¢ 127.00 2 2 St ;?f:a.i:fe:f.zlffalﬂ )
: L fol sime Ny 15 3
2 124,00 1 3 : S
D EE L | i
. ¥k da =
5 | 112.00 0 2 CITIHI Lg s
6 109.00 0 3 he end-of—wesk

Slock —an—hang
i5 Feima,

Elenniz Bricker, . of lowa, 1997

otage 7:

Optimal Optimal Resulting f
otate Valuses Decislons otate 2

I[:E“F 0 111.00 a] 0

1 109,00 4 0

2 107 .00 3 0

3 103 .00 a] 3

4 101 .00 4 3

] 24,00 0 0

B 23.00 0 1

[H9E STO0K — i1 — 30T SRS TN 198 SEC wWask
(siage 2wl be Zare, and the aptimal fot

T8, Ae , W D8 S Derayse e aemand £
IS5, ThE BT 07— WESL IVENRTOr|e Wil be S8

':JJ
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ntage 6:

Dptimal Optinal Resulting
atate Yalues Dezisions atate g

njgbﬂ 89 .00 R 2

1 g7 .00 4 2

2 g4.00 R 4

3 78.00 i 0

4 7700 i 1

R 72,00 i 2

B 71.00 i 3

STOCK =001 = 5T ST GEGIIG o7 fx'*? s
(stqge 6.0 will fe Zara, s0d 50 1he o ﬂa?ﬁﬂ:“ffﬂf?
f SITE, A, WIS D8 5 Since gamand D = 5
T2 ST00R =i = 25007 ST s0d oF wesk will me

Elenniz Bricker, . of lowa, 1997

atage h:

Optimnal Optinal Resulting g
otate Yalues Decisions otate Z

0] Th.00 4 i

] 1

1 73.00 3 i

4 1

njgbz 7,00 ] 3

5. 00 4 3

B0, 00 0 i

al A .00 0 1

f AT .00 0 2

@0ennis Bricker, U. of lowa, 1997
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otage 4:
Optimal Optimal Resulting E
htate Yalues Decisions atate
i R .00 3 i
1 53.00 4 3
2 51.00 4 3
n: 3 43 .00 i i
4 42 .00 i 1
] 41 .00 i 2
f 36 .00 i 3

otage 3:
Optimal  Optimal EREesultling g
otate Yalues Decisions htate -
i 40, 00 al 0]
1 ag. o0 4 0]
al 1
2 a6 .00 3 0]
4 1
3 30,00 al 3
4 28 .00 4 3
al 23.00 0] 0]
f 21 .00 0] 1
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otage 2:

Optimal Optimal Resulting
atate Yalues Decisions atate :
njgbi) 18.00 3 2
1 15.00 8] 0]
2 15.00 8] 1
3 .00 8] 2
4 .00 8] 3
] .00 8] 4
3] .00 8] ]
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ntage 1:

DOptimal Optimal Resulting g
btate Yalues Decisions ntate :

0 14.00 2 0

3 1

1 13.00 1 0

2 1

3 2

n};bz 2 .00 0 0

2 1.00 0 1

4 0,00 0 2

al ~1.00 0 3

B —2.00 0 4

@0ennis Bricker, U. of lowa, 1997
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Acme Computer p

ddedk Optimal walus 1g 127 Ak

oTAGE STATE DECISION B
8 0 3 -
7 0 5
2 0 5
5 2 5
4 a3 0
a 0 5
2 0 a3
1 2 0
0 0

Elenniz Bricker, . of lowa, 1997



