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SN 4 dynamic Voung programmer
S pelieves that he has developed
SN g syslem for winning @ certiain
game @i the casing.

S0 His rriends doubt this, and have
S made a large betl with him.:

5 thatl, starting with three chips,
e witl nol have gccumulalied
Five chips arfer three playvs of

the game.
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fach play of the game inve/ves |

belling any desired numbper or O 0
ane s gvaifabie chips, and either

fasing them or winning an egual
number,

fhe programmer befieves that

SN s syslem will give fim g GOF
S probability of winning each play.
What 1s the besl siralegy for
winning the bel with his rriends?
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Stage: n = play of the game

State: S5,= # of chips accumulated by the
beginning of play #*n (0 < Sp< 5)

Decision: Xp= # of chips to be bet on play #n
of the game (0 < X,< 5Sp)

Optimal value function:

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

@D0enniz Bricker , U. of lowa, 1997
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winning a play
of game = 60% |

For n=1, 2, & 3:
V, [S,) = Maximum { PVna[Sa*+Xa |+ (1 —pIVas1(Sn—Xal ]

0<XH,<5, ,

fotal ofips & fotsl chips |
1 if S P e wins | i e foses |
2 E: E:
V,(S,) = { T og2 1

O 1F Se<T T =target =5 |

@D0enniz Bricker , U. of lowa, 1997
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YWALTE+«F HN:t
A
A Optimal Yalue Function of DP model
A of the Casinoe Problen

M
+LAET IF N=4

A Evaluate Optimal Value Function
VALTE+P MAKAE F H+1)2[TEANSITION =5 =.+ 3 =_.x 0]
=0

A After last play, return 1 1f target 15 achliewved,
A elce return 0

LAST:WALUE+=(s = TARGET»,-BIG

@D0enniz Bricker , U. of lowa, 1997
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Mo L2 =D

@D0enniz Bricker , U. of lowa, 1997
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0 0,00
1 0,00

2 0,00
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M =D

Optimnal Optimal §
state Values Decisicons |
0 0.00 5:5
1 .00

0
0.36
0.60
0
1
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Ihat n=00% ) e Hhas g
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WG B Bel Wil
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