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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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White slightly better
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Black winning
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z
ª$e=�4`��
q cd`pa n�h h mW�i`fe2`ya�rsq z4`Âe=�|`�h `f{ijih!r�n4¹x`fm
½$q r�gxh q ©�`d�¤`=¬yjir�gih `sÑ�q e=�Âcdn�q z-Ï�3#q gigyq z|{Éq z|m[e[`dj4�¢nyb
��q cd`=Ï;a n�h h q z|{#­

MIN

MAX

2

CHANCE

4 7 4 6 0 5 −2

2 4 0 −2

0.5 0.5 0.5 0.5

3 −1
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4 X2Ë��«�#Y2V���� Êf����ZW�«Z8[W\�V�\��$� Y¡ZsY[��V#Y[� Ë�����\��

> h��$�$"$��%bg�%0(�%bg��Kh {
q ¹x`fm�gx`4a b'`dcdesgih jdk
5 o-m¡eWh q ¨f` f %0(�%bg«�Ah ª
`=¬ycd`yg-e�Ñ�`Âr�o|m¡e«jih m[nÉ�4jiz4�
h `Âc4�4jiz4cd`�z|n
�x`dm-­
P#P&P
6�7 5#/¦Õ(/¦Ú�q m�jpc4�4jiz4cd`pz|n
�i`98&:<;�=

> ;/8&? > =¢j-¹y`4a0j|{i`
n4b > h����#"$��% f %0(�%bg��Kh
@�k��A@�i�� nyb  �i�"!"#�#)-)-&���) ±y5*/¦Õ$/¦Ú=·
P#P&P
� ¹y`ya m=q n�zÂnyb�t�viwRgya�oxzxq z|{¤q m�gynxm[mfq �xh `
�xo|e«n�zxh kÁq b
e=�4`£h `dj-b
¹yjih o4`fmWjya0`£�yn�oxz4�i`d� ß � �-k ���
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2 �«Z8[�\�V
\��#��Y¡ZsY¡�iV#Y[� Ë�����\�� Y[Z �������!V#Y[��\

s q cd`pa n�h h m�q z|cya0`dj|m¡`Z�y­�¿�´pg4nxm¡mfq �ih `�a n�h h m�Ñ�q e=�£¿��
q c-`
^ j4cy¨d{xjirÂr�n
z`� ¿x¾+h `f{ijih�r�ny¹y`fm�±¦cdjiz¢�x`�Å�ª ¾x¾y¾£Ñ�q e=�¢´fÏ=´£a n�h h ·
A�B!C�D�E v]DGF("IH 
JFS KHLF("��
M �t $P FIH  #"�N

� m��i`4g|e;�¢q z|cya `-j|m¡`dm-ª�gya n��4ji�xq h q e�k�nyb�a0`dj4c4�xq z|{+jÂ{
q ¹y`4z¢z|n
�x`smd�ia'q zi¨dm
� ¹yjih o4`snyb�h nin�¨fji�4`dj4�Éq m��
q rsq zxq md�4`d�

t�vxwUgya�oizxq z|{�q msr�o4c4�¢h `fm¡m�`fÜ�`dcfe;q ¹y`
l9OQP£�TgHg�&�( o|m¡`dm��i`4g|e=�-Ï¦¿Ám;`djya0c4� � ¹y`4a k£{xn�n�� >�? �A@

� Ñ�n�a�h �yÏ2c4�4jir�gxq n
z¤h `f¹y`4h
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X Y[Ë��$\��
�$Y2�«Z]Y = ÎW���!V ����X¡TW\�� X S �à�
V
V�\��

DICE

MIN

MAX

2 2 3 3 1 1 4 4

2 3 1 4

.9 .1 .9 .1

2.1 1.3

20 20 30 30 1 1 400 400

20 30 1 400

.9 .1 .9 .1

21 40.9

^ `y�|j-¹�q n�oia�q msgya0`fm;`4a ¹y`d�Án�zih k+�fk��n1�5fÓb/'Ó0×yÚÂØ Ó0Ô!Ú=Õ(9�e=a0jiz|m2b°n�a�rWj|e;q n
z�nyb >�? �A@
� `4z4cd` >r? �A@ md�|n�oxh �É�y`pgya n�gyn�a e¡q n�z4jih$e¦npe=�4`�`=¬�gx`dcfe[`d��g4jfk-nyÜ

.0/ 12.43 5 6 7 8 9;:<=3 > ? @ A > B0? 9 9 8 5 5 @ C 72D 8 > 8 A E0F A G 6 H I J K K L M N @ O > 8 A0P I 3 8 : > 6 F C 90J Q P � P

��T�������� È

}�jirW`dm�jya0`Wb2oiz£e2n£Ñ�n�a�¨sn�znx«±�jiz4�¢�ijiz-{i`ya n�o|mf·
¥ �4`=kÁq h h o|m[e=a0j|e[`Âm¡`=¹x`4a0jih$q r�g4n�a e[jiz|esgyn
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