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Abstract: We have proposed a randomized algorithm which estimates the number of certain nodes in large
trees by combining conventional Monte Carlo method and depth-first search of subtrees. However the ap-
plication of the algorithm to the hexomino puzzle shows an unstable behavior. We examined the result and
devised a modification to the algorithm in which the product of branch factors along the path controls the
start point of the depth-first search. We evaluated the revised algorithm in the hexomino and the N-Queen

problem.
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Fig. 1 A solution of hexomino.
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Table 1 Comparison of random descent and depth-first search
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Fig. 2 Estimated numbers of solutions for cutoff level 20-25 in
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previous method.
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Fig. 3 Distribution of pcand*nans, pcand and nans in previous

method.
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Fig. 4 Distribution of pcand*nans, pcand and nans in previous
method (near (1.0,1.0)).
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Table 2 Estimated number of solutions.
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IR = 1028 1.1562 0.0369
IR = 1029 1.2235 0.0740
S gk = 1030 1.1652 0.1155
Syl g = 103! 1.0956 0.1197
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Fig. 5 Estimated number of solutions for cutoff level 20-25 in

previous method (new experiment).
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Fig. 6 Estimated number of solutions in proposed method

(pcand 1026-1031).
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Fig. 7 Distribution of pcand*nans, pcand and nans in previous
method (cutoff = 23).
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Fig. 9 Distribution of pcand*nans, pcand and nans in pro-
posed method (threshold = 1029).
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Fig. 11 Starting levels of depth-first search in proposed

method (pcand 1026-1031).
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+ 3 45-Queens DIFEEELOHEEAE

Table 3 Estimation of the number of solutions of 45-Queens.
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cutoff = 35 1.082445 0.001329
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RET

I ERE = 1037 1.082406 0.001928
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I gk = 1040 1.082595 0.002349
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CHEARBIZEAS G &5 5 & ) ROV ARIZITHR)
IZERZ05, ZO72OIEZFDGADEITH 5 LB D
D, KO LD REFEICIEEASTE R nwEE RS,

7.2 BRAOY A IDORIEY

ARFFEIHEZROT A XOREY IO EHTE 5. fif L
o TWAERITERZ TV IZHs%E, KEGIZrrbs e
BABEHDBETLZ23THL. ZONEEH7-FER
12 & 1) hexomino DIFEFEARDH 4 X% 1030 fEfE L AFED 5
ZENTET.

R L CIIFERN 2 T & SRR 2 A GbE I EHET
YT AV EEICK LT, hexomino DEMOFEIZ L -
THELNZMBICEDSE, By b F 7L ANV ZREET B
DO IEEAREE T 0 ICEERIIBITT 5 & v ) T
#HZE L7z, Hexomino ZxfZ & 3 5 EEIZL Y, 4TI
LBMHOMDIELDE W T, L YLE LMW
BonbZEaRL7z., E5612, N-Queens HEIZDOWT
bRMOFELZHEHL T, —EOMEE LTS 2 LAHED
FoRS¥ (B

AEOUFERED W BRI, Ty M A 7LV %
B2 5B C MEOIRMECIZIE U CRIBICHKE
THHHEZRLZZEIZHDEVZE, ZTNEFHLT
hexomino TIE BT DX ZHH T2 2 ENATE
2L, RRLMETIIEHOBRENTRTH L LEEZ L.

HEE AR LOEREEMNDPO VW BRI A Y
MIEH L E5.
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FHE (ExA)

1959 fEA42. 1981 AE R LG
TSR A2, 1983 4R RS RSB
TR FERHE R T2 35 7.
FHRFFHCCFR T, BXGEEK
FEFERAFT, TR KM
R B % ~ T 2002 48R %00
EREFESEE TR B, B, BREERFAER -
WE TRHERdZ. Tt V7 by = TR#A, ACM
K=A.
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