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Both state & decision at each stage are discrete,
with possible values:
atate Vector

1 1 2 3 445
s[11 1 2 3 4 6

Decision VWector

1 1 2 3 4
X[11 1 2 3 4
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Returns
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The return, Rp(5q,%4), at stage nis a function of
both the state S and the decision Xq.

E.g., Rz(2,1)=2 s the returnif the system is
in state 2 at stage 3, and the decision is x5 =1.
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Transitions
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If the swstern 15 in state Sp at stage n, and the
decision 1s Xp, @ transition 15 made to the
state S,y = Tp(Sn.%p) , @ function of both Sp & Xp.
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Optimal Value Function

f [Sn] _ maximum value of current & remaining
stages, If state 15 5,

Hecursive definition.

maximum {Ra(Sr, %)+ et [TofS %)
, [5]=_: for n=3, 2, 1
I I

0 for n=0
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Nemhauser DP example: tabulated returns & transitlions
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1 11.00 14.00 10,00 14,00
o 12.00 12,00 11,00 13,00
3 11.00 13.00 15,00 14,00
el 14.00 12,00 13,00 11,00
Optinmal Optimal EREesulting
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Suppose that the sysiem begins inn the state 53 =7
Wihat 15 ffe maximim refirns

What is the oplimal seguence of states (frajectory’
Fhd decisionss

Rl sigie
Pl siEie

R4(S.,X5) R,(55,X,) R(S,, X,)

@D0enniz Bricker , U. of lowa, 1997



DP.Proto 8/15/00

Optimal Golution No.

o TAGE 2TATE DECIGION
a 1 2
= o 1
1 a 2
0 a

Optimal Aolution No.

PTAGE STATE DECIGION
a 1 4
a 4 o
1 4 4
0 4
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