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Stagen — startof month7+1-n

n

S, — Inventory at stage n
— amount to be bought at stage n (0, 500,1000 or 1500)

d,
D, — demand at stage n
C,

— cost of purchasing at stage n (0 if d =0, 3000 if d =500, 5000 if d ,=1000, 75000 if d ,=1500)

Transition function:

S{n -1}

= Sn + dn - Dn
Return function:

r.(s,d,)=C,+05S, +d, -D,)
Objective function:
minf (S,.d,)=r(S,d,)+f, (S 5)
Also, initial inventory is 0,s0 S, =0

Stage 1:
state d

0 500 1000 1500 *(s) d*

0 inf inf 5200 7950 5200 1000

100 inf 3000 5250 8000 3000 500

200 inf 3050 5300 8050 3050 500

300 inf 3100 5350 8100 3100 500

400 inf 3150 5400 8150 3150 500

500 inf 3200 5450 8200 3200 500

600 0 3250 5500 8250 0 0

Stage 2:
state d

0 500 1000 1500 *(s) d*

0| inf | inf inf 10750 10750 1500

100 | inf | inf inf 10850 10850 1500

200 | inf | inf 10200 10950 10200 1000

300 | inf | inf 8050 7800 7800 1500

400 | inf | inf 8150 | inf 8150 1000

500 | inf | inf 8250 | inf 8250 1000

600 | inf | inf 8350 | inf 8350 1000




Stage 3:

state d
0 500 1000 1500 *(s) d*
0| inf | inf 15900 16150 15900 1000
100 | inf | inf 15300 | inf 15300 1000
200 | inf | inf 12950 | inf 12950 1000
300 | inf | inf 13350 | inf 13350 1000
400 | inf 13750 13500 | inf 13500 1000
500 | inf 13900 13650 | inf 13650 1000
600 | inf 13300 | inf inf 13300 500
Stage 4:
state d
0 500 1000 1500 *(s) d*
0| inf 18350 18600 | inf 18350 | 500
100 | inf 16050 | inf inf 16050 | 500
200 | inf 16500 | inf inf 16500 | 500
300 | inf 16700 | inf inf 16700 | 500
400 15900 16900 | inf inf 15900 0
500 15350 16600 | inf inf 15350 0
600 13050 | inf inf inf 13050 0
Stage 5:
state d
0 500 1000 1500 *(s) d*
0| inf | inf 21600 | inf 21600 1000
100 | inf | inf 21850 | inf 21850 1000
200 | inf | inf 21100 | inf 21100 1000
300 | inf 21350 20600 | inf 20600 1000
400 | inf 19100 18350 | inf 18350 1000
500 | inf 19600 | inf inf 19600 500
600 | inf 19850 | inf inf 19850 500




Stage 6:

state d
0 500 1000 1500 f*(s) d*
0| inf | inf inf 26050 26050 1500
100 | inf | inf 26600 27350 26600 1000
200 | inf | inf 26900 27650 26900 1000
300 | inf | inf 26200 | inf 26200 1000
400 | inf | inf 25750 | inf 25750 1000
500 | inf | inf 23550 | inf 23550 1000
600 | inf 24600 24850 | inf 24600 500
Stage 7:
state d
0 500 1000 1500 *(s) d*
0| inf inf 31350 | inf 31350 1000
di d2 d3 d4 d5 dé d7
optimal decisions: [[1000] , [1000] , [1000] , [0] , [1000] , [1500] , [500]]
sl s2 s3 s4 s5 s6 s7
optimal states: [[0] , [300] , [200] , [400] |, [0] , [100] , [400]]
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Stagen — car 5 -n (could be n, but I reversed it)

S, — set of available markets at stage n (since we have that one market gets only one car)
d, — market to assign at stage n (market to assign car n)

Transition function:

Sy =5,V d, (set S, with elementd, removed from it)

Return function:

r.(S,.d,) = cost of assigning car n to market d ,

Obijective function
minf (S,.d,)=r.(S,.d,)+f*, 4,(Su )

Note that at stage 1, we have 3 markets left (3 have already been picked, 6 - 3 =3), so we can pick
any market in the (6')/((6-3)!(3!)) possible sets of markets

Generalizing, at stage n, we have (6 - 4 + n) markets left (- 4 + n have already been picked),

S0 we can pick any market in the (6!)/((4-n)!(6-4+n)!)

Stage 1:
State d
1 2 3 4 5 6 f*(s) d*
(1,2,3) 7 12 9 | inf inf inf 7 1
(1,2,4) 7 12 | inf 15 | inf inf 7 1
(1,2,5) 7 12 | inf inf 8 | inf 7 1
(1,2,6) 7 12 | inf inf inf 14 7 1
(1,3,4) 7 | inf 9 15 | inf inf 7 1
(1,3,5) 7 | inf 9 | inf 8 | inf 7 1
(1,3,6) 7 | inf 9 | inf inf 14 7 1
(1, 4, 5) 7 | inf inf 15 8 | inf 7 1
(1,4,6) 7 | inf inf 15 | inf 14 7 1
(1,5, 6) 7 | inf inf inf 8 14 7 1
(2,3,4) |inf 12 9 15 | inf inf 9 3
(2,3,5) | inf 12 9 | inf 8 | inf 8 5
(2,3,6) | inf 12 9 | inf inf 14 9 3
(2,4,5) | inf 12 | inf 15 8 | inf 8 5
(2,4,6) | inf 12 | inf 15 | inf 14 12 2
(2,5,6) | inf 12 | inf inf 8 14 8 5
(3,4,5) | inf inf 9 15 8 | inf 8 5
(3,4,6) | inf inf 9 15 | inf 14 9 3
(3,5,6) | inf inf 9 | inf 8 14 8 5




| (4,5,6) |inf |inf |inf | 15| 8| 14| 8 | 5 |
Stage 2:

State o
1 2 3 4 5 6 f*(s) d*

(1,2,3,4) 14 17 12 19 | inf inf 12 3
(1,2,3,5) 13 17 12 | inf 13 | inf 12 3
(1,2,3,6) 14 17 12 | inf inf 20 12 3
(1,2,4,5) 13 17 | inf 19 13 | inf 131 1;5

(1,2,4,6) 17 17 | inf 19 | inf 20 17 1 1; 2

(1,2,5,6) 13 17 | inf inf 13 20 131 1;5

(1,3,4,5) 13 | inf 12 19 13 | inf 12 3
(1,3,4,6) 14 | inf 12 19 | inf 20 12 3
(1,3,5,6) 13 | inf 12 | inf 13 20 12 3
(1,4,5,6) 13 | inf inf 19 13 20 131 1;5

(2,3,4,5) inf 18 13 20 15 | inf 13 3
(2,3,4,6) inf 19 17 21 | inf 22 17 3
(2,3,5,6) inf 18 13 | inf 15 21 13 3
(2,4,5,6) inf 18 | inf 20 18 21 181 2; 5

(3,4,5,6) inf inf 13 20 15 21 13 3

Stage 3:
State d
1 2 3 4 5 6 f*(s) d*
(1,2,3,4,5) 21 22 20 28 19 | inf 19 5
(1,2,3,4,6) 25 22 24 28 | inf 24 22 2
(1,2,3,5,6) 21 22 20 | inf 19 24 19 5
(1,2,4,5,6) 26 23 | inf 29 24 25 23 2
(1,3,4,5,6) 21 | inf 20 28 19 24 19 5
(2,3,4,5,6) | inf 23 25 29 24 25 23 2
Stage 4:
State d
1 2 3 4 5 6 f*(s)
(1,2,3,4,5,6) 32 30 31 33 29 30 29
car4 car3 car2 carl

optimal decisions: [[5] , 2] , 3] ,  [1]]



optimal states: la,2,3,4,56) , [(1,2,3,4,6)] , 1[(1,3,4,6)] , 1[(1,46)]]
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Stagen — type of subsystem (n=1,...,5)

d, —option:aorb

C,(d,) — cost of decision d

S, > total cost:X,C. d.(between 0 and 100k)
E, (d,) — effectiveness of decision d, at stage n

Transition function:

S,..=S,-C.(d,)

Return function:

r(S,,d,)=E.(d,)

Objective function:

max f,(S,,d,) = (r,(S,,d,)) (f *, (S,1))

Note that in this problem,we accumulate returns with multiplication.

Stage 1:
d
state a b f*(s) d*
0 0 0 Ojla ;b
5 0 0 Ojla ;b
10 0 0 Ojla ;b
15 0 0.9 09|b
20 0.95 0.9 0.95 | a
25 0.95 0.9 0.95 | a
30 0.95 0.9 095 | a
35 0.95 0.9 095 | a
40 0.95 0.9 095 | a
45 0.95 0.9 0.95 | a
50 0.95 0.9 095 | a
55 0.95 0.9 095 | a
60 0.95 0.9 0.95 | a




65 0.95 0.9 0.95 | a
70 0.95 0.9 095 | a
75 0.95 0.9 095 | a
80 0.95 0.9 0.95 | a
85 0.95 0.9 0.95 | a
90 0.95 0.9 0.95 | a
95 0.95 0.9 095 | a
100 0.95 0.9 0.95 | a
Stage 2:
d
state f*(s) d*
0 0 0 Ola ;b
5 0 0 Ola ;b
10 0 0 Ola ;b
15 0 0 Ola ;b
20 0 0 Ola ;b
25 0 0.765 0.765 | b
30 0.81 0.8075 0.81 | a
35 0.855 0.8075 0.855 | a
40 0.855 0.8075 0.855 | a
45 0.855 0.8075 0.855 | a
50 0.855 0.8075 0.855 | a
55 0.855 0.8075 0.855 | a
60 0.855 0.8075 0.855 | a
65 0.855 0.8075 0.855 | a
70 0.855 0.8075 0.855 | a
75 0.855 0.8075 0.855 | a
80 0.855 0.8075 0.855 | a
85 0.855 0.8075 0.855 | a
90 0.855 0.8075 0.855 | a
95 0.855 0.8075 0.855 | a
100 0.855 0.8075 0.855 | a
Stage 3:
d
state b f*(s) d*




0 0 0 0 ;b
5 0 0 0 ;b
10 0 0 0 ;b
15 0 0 0 ;b
20 0 0 0 ;b
25 0 0 0 ;b
30 0 0 0 ;b
35 0 0 0 ;b
40 0 0 0 ;b
45 0 0 0 ;b
50 0 0.6885 0.6885
55 0.72675 0.729 0.729
60 0.7695 0.7695 0.7695 ;b
65 0.81225 0.7695 0.81225
70 0.81225 0.7695 0.81225
75 0.81225 0.7695 0.81225
80 0.81225 0.7695 0.81225
85 0.81225 0.7695 0.81225
90 0.81225 0.7695 0.81225
95 0.81225 0.7695 0.81225
100 0.81225 0.7695 0.81225
Stage 4:
d
state b f*(s) d*
0 0 0 O|la ;b
5 0 0 O|la ;b
10 0 0 O|la ;b
15 0 0 O|la ;b




a

0.585225 | b

0.61965 | b

0.654075 | b

0.690412 | b

0.69255

0.585225

0.61965

0.654075

0.690412

0.690412

0.61965

0.6561

0.69255

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

Stage 5:

d*

f*(s)

state

10
15
20
25
30
35
40

45

50
55
60
65




70 0 0 Ola ;b
75 0 0 Ola ;b
80 0 0 Ola ;b
85 0 0 Ola ;b
90 0 0.46818 0.46818 | b
95 0 0.49572 0.49572 | b
100 0.555964 0.52326 0.555964 | a
Navigation System Radar WPNS Delivery TACAN UHF Radio
optimal decisions: [['a'], ['b'], ['p'], ['b'] ['p']
optimal state: [[100], [80], [50], [25], [15]]
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