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Example =
A company knows that the demand of one of its most important prod-
ucts are 1, 3, 2 and 4 units respectively over the next four months. The
company must plan the production of the ten units. If any production
appears in a period, there is a setup cost of 3000 kr. In addition there
is a production cost of 1000 kr for each produced unit. If a unit is
put in inventory, there is an inventory cost of 500 kr per unit. F1ve
units at most can be produced in a month and at most four umts can
e put in Inventory. How should the company plan their production
to satisfy the demand and minimize production and inventory costs?
There are no units in the inventory at the beginning of month 1.

Formulation (backward recursion):

Stages: ‘ 4 months =t =1,2,3,4
Control variables: 2y = number of units produced in month ¢
States: 8¢ = number of units in inventory in the

* beginning of month ¢
Transition function: St+1 = St + ¢ — di (dy = demand month £) - |
Recursion function: fi(s;) = minimum cost for production and
. inventory from month ¢ until month 4 given that there are
8¢ units in inventory in the beginning of month ¢

Recursion relatlon fe(ss) = mln{ ft+1(st+1) + e (st, a:t)}, where

3+$i+2(8t+$t dt) if zz >0

cr(semt) = { %(St = dy), if oz =0

Search f1(s1).
Initial conditions: $; =0, s5 =0, f5(s5) =0
Restrictions: T < 5: t=1,...,4, s <4, t=1,...,4




Solution: | : _
Stage 4: s5 =84+ 124 ~4 =0 Stage 3: s4 = 83+ 133 — 2

/1.9

z\se (D 1° 2 3 4 zm\ss| 0 1 @ 3 4
0 |- — - — ¢ 0 = - 7 65 6
1 |- - - 4 - 1 - 11 105 10 95
2 |- - 5 - _ 2 12 115 11 105 7
3 |- 6 - - -— 3 125 12 11.5 8 -
4 |7 - - _— _ 4 13 125 9 ~ -

false) |7 6 5 4 0 5 135 10 - -

332(54) 433 2 1 0 f3(83) 12 10 7 0.5 6

Stage 2: 83 = 89+ 29 — 3

22\ S92 1 2 3 4 z1\53 0
0 = - - 12 105 0 | -
1 - - 16 145 12 11 20
2 - 17 155 13 13 2 | 205
3 18 165 14 14 14 3 21
4 175 . 15 15 15 - 4 | 205
5 6 16 16 - - 5 | 205

f2(s2) | 16 15 14 12 105 fi(s1)

si(s2) || (@ 4 3 0 0  Tgi(s)

Backtracking: s; = 0 = 1 =1l=s85=0=>2=5=s5=2=
w3 = 0 = 84 = 0 = x4 = 4. Total cost = 20. The optimal plan is to
produce one unit in month 1, five units in month 2 and four units in

month 4.

zi(s3) | 2 b 0 0




