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deterministic chance

perfect information

imperfect information

chess, checkers,
go, othello

backgammon
monopoly

bridge, poker, scrabble
nuclear war
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Black to move 

White slightly better

White to move 

Black winning
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y:58B<;8<?5dB7<G<89B@GB?@:9BC<;7@6<;;Z5<;?bB9
�?@:9BC<;��

I�h
b8A665G9

[5?9[6BZH5:6@H6<Cb<::6@cBC<95?9
JB?BZ5<[=

imH5G56<9BGHi{{Z5<;?8@G?B?95G9~B9J[BZZBGHBG7@6C<9B@G
qm:B8̀BGH9J5<89B@G9J<9~BG?C@?996B8̀?@G<̂56<H5

����� !"#$ %�&'()*+" �"

�MNU/2

u@A6z8<6Z[6BZH5�~JB?9�J5<69?J<GZb'�)9@:;<=a6?9

8

9 2

66 6 8 7 6 6 7 6 6 7 6 6 7 6 7

4 2 9 3 4 2 9 3 4 2 3 4 3 4 3
0

����� !"#$ %�&'()*+" ��

�MNU/2

u@A6z8<6Z[6BZH5�~JB?9�J5<69?J<GZb'�)9@:;<=a6?9

6

4

8

9 2

66 6 8 7 6 6 7 6 6 7 6 6 7 6 7

4 2 9 3 4 2 9 3 4 2 3 4 3 4 3
0

8

9 2

6 6 8 7 6 6 7 6 6 7 6 6 7 7

2 9 3 2 9 3 2 3 3 3
0

4444

6MAX

MIN

MAX

MIN

����� !"#$ %�&'()*+" �G

�MNU/2

u@A6z8<6Z[6BZH5�~JB?9�J5<69?J<GZb'�)9@:;<=a6?9

8

9 2

66 6 8 7 6 6 7 6 6 7 6 6 7 6 7

4 2 9 3 4 2 9 3 4 2 3 4 3 4 3
0

6

4

8

9 2

6 6 8 7 6 6 7 6 6 7 6 6 7 7

2 9 3 2 9 3 2 3 3 3
0

4444

6

6

4

8

9 2

6 6 8 7 6 6 7 6 6 7

2 9 3 2 9 3 2 3

7

3

6

4
6 6 7

3444
6

6

7

34

−0.5

−0.5

MAX

MIN

MAX

MIN

MAX

MIN

����� !"#$ %�&'()*+" �J



%VNNV1O21O22�MNU/2

>@<Zn;5<Z?9@<?C<;;J5<:@7H@;Z:B585?
>@<Zh;5<Z?9@<7@6̀d

9<̀59J5;5797@6̀<GZ=@A�;;aGZ<C@AGZ@7�5~5;?r
9<̀59J56BHJ97@6̀ <GZ=@A�;;[56AG@̂56[=<[A?�

����� !"#$ %�&'()*+" �M

%VNNV1O21O22�MNU/2

>@<Zn;5<Z?9@<?C<;;J5<:@7H@;Z:B585?
>@<Zh;5<Z?9@<7@6̀d

9<̀59J5;5797@6̀<GZ=@A�;;aGZ<C@AGZ@7�5~5;?r
9<̀59J56BHJ97@6̀ <GZ=@A�;;[56AG@̂56[=<[A?�

>@<Zn;5<Z?9@<?C<;;J5<:@7H@;Z:B585?
>@<Zh;5<Z?9@<7@6̀d

9<̀59J5;5797@6̀<GZ=@A�;;[56AG@̂56[=<[A?r
9<̀59J56BHJ97@6̀ <GZ=@A�;;aGZ<C@AGZ@7�5~5;?�

����� !"#$ %�&'()*+" "O

%VNNV1O21O22�MNU/2

>@<Zn;5<Z?9@<?C<;;J5<:@7H@;Z:B585?
>@<Zh;5<Z?9@<7@6̀d

9<̀59J5;5797@6̀<GZ=@A�;;aGZ<C@AGZ@7�5~5;?r
9<̀59J56BHJ97@6̀ <GZ=@A�;;[56AG@̂56[=<[A?�

>@<Zn;5<Z?9@<?C<;;J5<:@7H@;Z:B585?
>@<Zh;5<Z?9@<7@6̀d

9<̀59J5;5797@6̀<GZ=@A�;;[56AG@̂56[=<[A?r
9<̀59J56BHJ97@6̀ <GZ=@A�;;aGZ<C@AGZ@7�5~5;?�

>@<Zn;5<Z?9@<?C<;;J5<:@7H@;Z:B585?
>@<Zh;5<Z?9@<7@6̀d

HA5??8@66589;=<GZ=@A�;;aGZ<C@AGZ@7�5~5;?r
HA5??BG8@66589;=<GZ=@A�;;[56AG@̂56[=<[A?�

����� !"#$ %�&'()*+" "*

HRVU2RM1M/�O0O

��G9AB9B@G9J<99J5̂<;A5@7<G<89B@GB?9J5<̂56<H5@7B9?̂<;A5?
BG<;;<89A<;?9<95?B?x>KtI

xB9J:<69B<;@[?56̂<[B;B9=b̂ <;A5@7<G<89B@GZ5:5GZ?@G9J5
BG7@6C<9B@G?9<95@6[5;B57?9<959J5<H5G9B?BG

f<GH5G56<95<GZ?5<68J<9655@7BG7@6C<9B@G?9<95?

�5<Z?9@6<9B@G<;[5J<̂B@6??A8J<?
3n89BGH9@@[9<BGBG7@6C<9B@G
3yBHG<;;BGH9@@G5�?:<69G56
3n89BGH6<GZ@C;=9@CBGBCBv5BG7@6C<9B@GZB?8;@?A65

����� !"#$ %�&'()*+" "K

�-NNMR�

I<C5?<657AG9@~@6̀@GLg<GZZ<GH56@A?m

_J5=B;;A?96<95?5̂56<;BC:@69<G9:@BG9?<[@A9n�

3:567589B@GB?AG<99<BG<[;5]CA?9<::6@cBC<95

3H@@ZBZ5<9@9JBG̀<[@A9~J<99@9JBG̀<[@A9

3AG8569<BG9=8@G?96<BG?9J5<??BHGC5G9@7̂ <;A5?9@?9<95?

I<C5?<659@n�<?H6<GZ:6Bc6<8BGHB?9@<A9@C@[B;5Z5?BHG

����� !"#$ %�&'()*+" "�


