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1. 

•
•

Microsoft Solitaire Collection
(Microsoft Windows 10)

Solitaire for Windows 3.1
[https://archive.org/details/win3_solwin]
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•
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“Thoughtful Solitaire” [Yan+04]
[Yan+04] Xiang Yan, Persi Diaconis, Paat Rusmevichientong, Benjamin Van Roy: "Solitaire: Man Versus 
Machine". Advances in Neural Information Processing Systems 17 (NIPS 2004): 1553-1560
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• (suit stacks)
• x 4

• (build stacks)
• x 7

• (pile & talon)
• x 1
• x 1
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1, 2, …, 7 ( 28 )
• (52-28=24 ) 

•
•
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•

• 52! ~ 8.1 x 1067

•

• Yan [Yan+04] 
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[Yan+04] Xiang Yan, Persi Diaconis, Paat Rusmevichientong, Benjamin Van Roy: "Solitaire: Man Versus 
Machine". Advances in Neural Information Processing Systems 17 (NIPS 2004): 1553-1560
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2. 

• Bjarnason (2007) [Bjarnason+07]

•
70 % 98.81% 

• (2018) [Shintani18]

• 1000 874
111 15

•
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[Bjarnason+07] Ronald Bjarnason, Prasad Tadepalli, Alan Fern: “Searching Solitaire in Real Time”.
Journal of the International Computer Games Association 30(3): pp.131-142 (2007)

[Shintani 18] : “ ”, 80
, 2018(1), pp.191-192 (2018-03-13)



• [Longpre+09]

•
• , 
• 1, 2, 3, … ,

• ( + )
•

• ,1, 2, … ,
• KLOND( , , )

• KLOND( , )
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[Longpre+09] Luc Longpré and Pierre McKenzie: “The complexity of Solitaire”. Theoretical Computer Science, 410 (50), 
pp.5252-5260 (2009)



• KLOND( , , )
• KLOND(2,2,7)

• Longpré & McKenzie [Longpre+09]

• KLOND(b,r) NP-complete  ( b, r )
• KLOND(2,1) NP-complete
• KLOND(1,1) NL-hard
• KLOND(1,0) AC0
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[Longpre+09] Luc Longpré and Pierre McKenzie: “The complexity of Solitaire”. Theoretical Computer Science, 410 (50), 
pp.5252-5260 (2009)

:  
:  
:  
:  



3. 
•

• KLOND(2,2,7) n=13

•

• 10-9

1051
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4.

• KLOND(b,r,m,n)
• n 
• 1, 2, …, m 
• + ( )
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• A* 
• (100 ) 

• 1-2 (1000 ) 
•
•
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• 1-2 (1000 ) 
•
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5. 

• : KLOND(2,2,7,13)
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10,0005,000

1000
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• 100
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• 1
55% 

•
• 1,000 1,001-2,000 
• 10,000 1-10,000 

•
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• 1000 
• 500 (=A)
• 300 (=B)
• 200 (=C)

• ( A) / ( A+B+C) = 500/1000 = 50%
• ( A) / ( A+B) = 500/800 = 62.5%
•
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• KLOND-FLAT(1,1) 
• KLOND-FLAT 
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