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ZDD
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▫ Fv : s v 

Procedure Update
1. eu, v
2. Fv = Fv ( (Fu mod I(v)) join {{eu, v}} )

I(v) : v 
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• eu, v u 
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n (sec)
cypath

(sec)

1 1 1

2 4 2 0.009 0.004

3 9 12 0.026 0.004

4 16 184 0.052 0.004

5 25 8,512 0.465 0.033

6 36 1,262,816 9.447 2.488

7 49 575,780,564 59.164 1139.032

8 64 789,360,053,252 1603.251
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Integer Sequences:
http://www.research.att.com/~njas/sequences/
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▫ Knuth (The Art of Computer Programming 7.1.4)
▫ Counting the Number of Paths in a Graph via BDDs 

[Sekine and Imai, 97]
▫ The Theory of Zero-Suppressed BDDs and the Number of 

Knight’s Tours [Schroer and Wegener 98]
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The Art of Computer Programming 7.1.4
• Exercise 231 (King travel)

▫
�
�

s

t

8

Exercise 231
n (sec)

1 1

2 5 0.017

3 235 0.035

4 96,371 0.999

5 447,544,629 37.114

6 22,132,498,074,021 3185.362
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Exercise 231 Integer Sequences
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Exercise 232 (King’s tours)
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Exercise 232 (King’s tours)
•

▫ Fv : s v
▫ C2 = (F2 mod {{es, 2}}) join {{es, 2}}
▫ C3 = (F3 mod {{es, 3}}) join {{es, 3}}
▫ C4 = (F4 mod {{es, 4}}) join {{es, 4}}
▫ F = C2 C3 C4 (F s )
▫ F 2
� Join
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