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One-pass ZDD Algorithm for Counting The Number of Visiting Simple
Cycles for Each Vertex

Abstract: This paper is concerned with counting the number of simple cycles on the N x N grid, precisely
for each vertex v, we count the number of simple cycles which visits v. Firstly, we prove that the number of
simple cycles is at most 2%V ° Next, we present an algorithm based on the zero-suppressed decision diagram
(ZDD). While the existing algorithm ” CyclePath” counts the number of cycles for each vertex, our algorithm

outputs the numbers of cycles for all vertices at once.
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Algorithm 3.1 CycleZDD
Input: 777 G
Output: &IEMDLRE T B HfliPAREL
F— =JHAES, i = BROKBKELLRE2 Ny a2 HEEHTS
for each #J e € E do
e DUt = x,y
H(z], Hy] += BUED / — R DR DRI
for each /—F N € P do
if B then
1 #& i ~HEe
else { Y1 Z)LRH }
0 #&Ri~Bee

else
TH S DAL R 2 & THA O S AREA I E IR — RIgft S
if @{—REHH % then
NADPERIZTHRDONAREHEZ R L EDES
end if
end if
end for
end for
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U7=B6G, ZD p BREDTHAES {v1,vs..., v} DIEET
WZRLULTHI Y I &5 2T OMATWEH,1 DD
BAHPAIKIZ B W T Z OREANEE T 5 THAIX EMICH A L
Fons.

3.3 ZDD ~®DiiiR

RIZ ZDD D F — ZFEEIZE W TRIEE @A 5 THS D
BHREMAGDOED ZEDARETH S Z L IZDWTHHT
%. BifE & L T,CyclePath 7V 3 ) XAIZ& > T, ¥+
5 7 HNDEMEKDFIZED-HD ZDD D&/ — Rig7 o
VT4 THBILEDESR S N DB, EREICRIE DR % i
RLTW3.

W 1REALURES, oy 2 F— 12Kz 7 oHiSIiz
BT/ — NBRET HRBHEEPT. /—Noiv—UZ
NBGE, F—F— 1o U CRMEREEZME L1 HicF—
DEENBVWEEFIFADEOA%ZIE—T 5. 5T, 7
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4.1 SERREOIE
THYT 4 THRE DI OLTIT LD CyclePath 7V
TV XL %EDZENAREE TH DI, 22 THRTHAE
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V| D% ZDD % 8T 2 B BN H 5.

AERET S CycleZDD 7V T ) ALK W {TEEE S
O HMPHRZFIZ T 5720121 ZDD % 1 E7 IS
TUE RN 728, BHEH K D 511281 A2 2 IR N T s 80 B
B3 % md b HAD 5.

FHERIC X D FHIL 22RO ERIZA R D L 5> Th 5.

# 1 7T XL & BEERR

TP 14 X  Lemma2 ZDD CycleZDD
N =5(36)  20.180s  2.5921s 0.324608s
N = 6(49) 139.23s  28.186s 0.576267s
N =7(64)  17.6min  109.56s 1.41316s
N = 8(81) 115min  497.55s 4.24655s
N = 9(100) 24h 2632.9s 18.5794s

4.2 bE—btvv 7

F7z, CycleZDD AW TH I INET T 71281
LZHMABE O — by TEIUTO LS REDTH 5.
FE EINE TORBBERMBEIIB T HAZKT 1 DI
NIRZIETED, BTz @Hd 5 BMMEAR OB D — k
<y TERERLTVS. HORWIE Y B OMEN %
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4.3 SimplePath & OB %
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F 2 HRIKIZ & 2RI DIREL

FFH A X (0,0)-(N,N) (1,1)-(N—1,N-1)
N = 5(36) 1262816 592094

N = 6(49) 575780564 279466661

N = 7(64) 789360053252 514006687590

N = 8(81) 3266598486981642 1378292310954861
N = 9(100)  41044208702632496804  18910494162806248370
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T 7HNDOEDHEMIZHN LT, ARECHETHE
HDOTER 2 M%Z BT 5 PMAK 2 ERT 22 LA TES
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3. Jav b
Fig. 3 Plot diagram
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