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Breadth-first Search in Superpuzz

Toshio SHINTANTI'

ABSTRACT
Superpuzz is a solitaire game with one deck of cards and was adopted as a problem on
GPCC in 1991. Superpuzz has a characteristic that Aces can move more freely than
other cards in the game. So you cannot find a solution by adding a new node simply to
the game tree because the same node will be appeared in the tree many times. I use a
data structure called ‘Patricia’ so that there is no duplication of nodes in the game tree.
It is possible to search the game tree entirely up to the case of the half size (6 columns)
on a typical computer for personal use. It is expected that a game tree has nodes of 10®
order and about 100 levels in the average case of the full size (13 columns) before the
first solution is found. In the case of the full size, the program found solutions in 2

cases after searching entirely in the game tree and aborted with no sclution because of

memory limitation in 98 cases out of 100 times of try.
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Fig.5 An example of game trees in Superpuzz
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Table 1 Results of search in case of 2 to 6 columns
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Fig.6 Relation between number of columns and number of moves and number of
states before the first solution is found
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(c9,
(Dq,
(2,
(SK,
(DK,
(H9,
(DK,
(07,
(HK,
1-st solution,

(SK,
(SK,
(SK,
(cy,
(DK,
(Cs,
(s0,
(DK,
(S8,

1-st solution,

HQ) <~ (CQ, CK) <~ (CK,
H8) <~ (89,
SK)<- (D4,
HK) <- (DA,
HJ) <= (CK,
sQ)<-(cq,
H8) <~ (C8,
SK) <- (8K,
HT) <- (DK,

CK) <~ (CK,
CK) <- (H4,
SK)<- (D8,
H2) <- (DK,
€5) <- (DK,
DK) <~ (HK,
$8)<-(CY,
DK) <~ (DK,
D0)<-(CA, CK)<-(D2
98 mov

H5 C4 C5 D4 D5 C2 HJ HQ DA D8 D& H7 S7
S5 S9 DK SQ D7 HK H6 HO C3 C6 S2 SO S8
CA DO SA D9 D2 S6 H2 C7 S3 CQ H8 H9 CJ
H3 D3 S4 SJ CK CO C8 C9 DJ DQ SK H4 HA

RN R 4 (1)

CA S4 DK D6 S7 H2 C7 CK S6 C6 HK S3 H8
C9 H7 SQ HJ C8 D4 DO D7 HY9 HQ HA CO C2
CQ D3 H4 SJ DS S5 S8 C3 H6 H5 S9 C4 D8
S0 D2 §2 H3 C5 CJ HO DA DJ SA DQ SK D9

PRy D1 (2)

H <-(5Q,
CK) <-(C8,
CK) <~ (S8,
CK) <- (HK,
HA) <~ (54
DK) <~ (HO,
DK) <-(C3,
CQ) <~ (DK,
HO) <- (H8,
» HK) <= (CK,
es.

CK) <~ (CJ, CK)<-(CK
CK) <~ (CK, HT)<- (S8
DK) <~ (DJ, DK) <- (S5,
HQ) <- (DK, $3)<-(DK
HK) <- (D3, SK)<-(83,
DK) <- (82, DK) <- (DK,
HK) <~ (DK, D4) <- (HK
€J)<-(DQ, DK) <~ (DK,
HK) <- (DK, CJ) <~ (HK,
$5) <~ (HK, D8)<-(8J,

HO) <~ (SJ,
CK) <= (CT,
SK) <-(D3,
H3) <~ (SK,
DK) <- (D6,
C4) <-(SA,
$0) <~ (S84,
ST <- (DK,
§7)<-(C8,
CK) <- (CK,

5436026 states searched.

CK) <~ (€0, CK) <~ (CK,
CK) <~ (CK, H6) <~ (87,
DK) <~ (CK, $4)<- (DO,
$2) <- (D4, DK) <~ (CK,
SK) <= (H3, CK) <~ (HK,
CK) <~ (CK, H5) <~ (DK,
DK) <~ (€0, HK) <~ (SK
€0)<-(DJ, DK) <~ (DK,
DK) <- (H2, HK) <~ (S3,
$Q) <- (S0, DK)

PR (1) 12 U TR S N BEFIE

H9) <-(CQ, SK)<-(SK, H8)<~(CJ, SK) <~ (SK, HT)<-(CO0, SK)<-(SK
HQ) <~ (HK, H4) <- (HK, D4) <~ (H3, CK) {- (H2, SK)<-(CK, D3) <~ (SK,
$Q) <~ (HA, CK) <~ (HK, SJ)<-(CK, DA)<-(DQ, HK) <-(CQq, CK) <-(CT7,
HK) <~ (CK, €8) <~ (HK, DJ)<-(C8, HK) <~ (HK, H2) <~ (CO0, HK) <~ (HK,
50) <~ (CK, $9)<-(DJ, CK)<-(CK, D7) <~ (CK, $8)<-(HK, ST)<-(C7,
HK) <= (89, HK) <~ (C3, HK) <~ (HK, $5) <~ (S4, HK) <~ (83, HK) <~ (S2,
DK) <~ (HK, $4) <~ (DA, CK) <~ (CA, CK) <~ (C5, HK) <~ (H7, HK) <- (C4,
C6) <~ (HQ, HK) <~ (CJ, DK) <~ (C8, HK) <~ (HK, $3)<-(C2, DK) <~ (DK,
DK) <- (CK, D4) <~ (DK, D) <~ (H4, CK) <~ (S5, DK) <~ (H3, HK) <- (HK, C7)

87 moves.

1855066 states searched.

H6) <- (€3, SK)<-(C8,
D2) <- (D4, CK) <~ (D3,
HK) <~ (H9, CK) <~ (HK,
D0) <~ (C5, HK) <- (D9,
HK) <- (50, HK) <-(C4,
HK) <- (D2, HK) <- (SA,
DK) <= (HK, C7) <~ (HS,
HT) <~ (CK, CA) <-(H5,

P RE )T U TH S N BEFIE

K7 7IHAZXDOR—)S—/NZXOHHHE & RETFINEDH

Fig.7 Examples of Initial states and solutions for Superpuzz in case of full size
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5. HhLbE

H9) <~ (S0,
CK) <~ (H5,
SK) <~ (D3,
SA) <~ (D7,
C6) <~ (D8,
S <-(cy,
€2) <~ (8K,
$6) <-(SQ,
DK) <~ (HA,

HK) <- (SK,
SK) <= (CK,
H3) <- (H8,
DK) <- (D8,
HK) <~ (HK,
DK) <-(C2,
DK) <~ (Ho,
DK) <~ (CK,

DEEH (0S,a>2%15) BBELRS,

CK) <-
DK) <-
CK) <-
DK) <~
HK) <-
DK) <-
$9)<-
DK)<-
CK) <~

H5) <~
HI) <~
CK) <~
CK)<-
S6)<-
HK) <-
HK) <-
c9)<-
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