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A dyRamic Young programmer SRS R

befieves thal he has developed o et
& Syslem For winming @ ceriain
game @t Lhe casino. W

His friends douhl [his, and hzve
made @ farge bel wiith fim.
that, stariing with three chips,
e will nol fave accuomulzied
Five chips arffer three plays of
the game.
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fach play of Lhe game invel/ves
beltling any desired number of
ane s Fvailabfe chips, and either
fosing them or winning an egual
number.

fhe programmer befieves that

ol s syslem will give hiim g 607
S probability of winning each play.
What 1s Lhe best stralegy for
winning the bel wilh his rriends?

T T e e P S 7t o D l L 1T

Stage: n = play of the game

otate: 5,= *# of chips accumulated by the

beginning of play

#*n (0 < 5S¢ 59)

Decision: Xp= # of chips to be bet on play #n

of the game (0O
Optimal value function:

< Xn< Snp)

Vi (S,) = maximum probability that he
accumulates at least 5 chips,
given that before play #n he

has 5, chips.
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winning a play |
of game = 60% |

For n=1, 2, & 3;
V, (5,)= Maximum { PVaa(SatXn)+(1-pIVpai[Sa=Xn ]

D<X,¢S,

T
fotal ofips fatsl ofips |

: IHhe wins | i he fosas |
= ‘I ] f S 2 T - :::EEE
V,(S,) = D oV4

O if S4<T

T =target =5

Elenniz Bricker, . of lowa, 1997

VVALTE<F N;t

A
A Optimal Value Function of DP model
A of the Casino Problen

F
+LAST IF N=4

A Evaluate Optimal Value Function
VALTE«P MAXAE «F N+1)2[TRANSITION 5 =.+ X =.x® dl
=0

A After last plawy, return 1 if target 1s achiewved,
A else return O

LAST:WALUOE+(=s = TARGET»,-BIG
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5
i
1
2
3
4
]
Optimal Optimal §
atate Values Decisions
0 0,00 0
1 0,00 ?
2 0,00 0
1
2
3 D.aD 2
4 D.aD 1
] 1.00 0
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5
0
1
2
3
4
a]
Optimal Optimal E
state Valuses Declislons g
0 Q.00 0 '
1 Q.00 0
1
2 0.36 1
2
3 Q.60 0
2
4 0.84 1
a] 1.00 0
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e sep HFL (F55LTING
that p=50% ) He Hhas
e e g
WIIRING L Bed WiiA
G Firends.

Optimal Optimnal g
aotate Values Decisions g
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