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How to Produce SuMBLOCK Puzzle Instances

YasuTaka ABE,! Kazuya HaracucHr'!
and AKIRA MARUOKAT!

For given partition of n X n grid into blocks and assignment of integers to
the blocks, SUMBLOCK puzzle asks to assign integers from {1,2,...,n} to all
cells in the grid so that the completion satisfies the Latin square condition and
the subset sum condition. In this research, we develop an algorithm to yield a
SUMBLOCK puzzle instance. Types of generated instances are adjusted by infer-
ence rules built into the algorithm. Our experimental studies show that human
players are more likely to fail to solve the instances generated with sophisticated
inference rules than those generated with easy inference rules.
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Fig.1 Production of a SUMBLOCK instance (n = 4).

3: DO0O0O0OO0oOooo,bo00b00o0b0ooOo0o0oboo0ooobooooooooDooa.
4: 10000000000O0O0O0O0O00O0DOO0O00.
oobooooo,ooooobooooooobooooo,oboocooooooboooon
goo,2000000000000000. OO0O0O0O0O,000000000 1000
ooo0o,00000000000000000D (OOUL,000O0D)DUDOOO
0002, 1000000000000,00000000000000000000. 0
gboooooboooobooooooobooooooobooooOo,0b0000000,0000
oobooooooooo.
goboooooo,oooooboooooobobooooobooooooooooooon
gboodoooo,oobocoboooooooooooobooo,oo0obo0o0ooo0oooog
0.0000000000000000000000 200000000000 (OO0
0100000 1000000000)000,000000000000 1000000
00000 (0000 »* 00000 1000000000)000. 000000000
ooboooobooooooooboooboooooboo,00b0oo0obbo0ooooon
gb. o0o0,000000000000O0000O000O000O000O000O0O000O00, 004
gooodo.oodoooooooooobooooooooooooooooooboooon.
gbooooobodooooooboboooobo, bobooooooobOooboooooona
000000000000 0000. 0000000Y 00,0000000000000
0000000 (O0o0L0)0000O00D0OUO0OD0OUOO0DDOUOODDOU. OOD
gobooooooooooooooobooOooooooooooooOooOooobo. Ooboooo
gboooo,bo0oooobooo,b0boobooc0ooooooocooo0oooboboOoooo
goo.ooboooooo,oooobooooooooooooo. booo,booooOooDooon

Vol.2011-GI-25 No.6
2011/3/5

goboodooobooobobodoooo,boobobo0oo0oobo: 000000000 00o0d
oobooooboooboodoooooboo,0booooo0ooooobo,oooboooon
ooboooooboooboodooooobooooo, oboooooob. ogo, o000
gbooobooooooobooooboooo,obooboooooooooooooon
U.oobobodooooooooooooooooo. oobooboooooo,0o0o04d
goboooodoooooooooooooooooooobooob. bobooooooo
gboooboooooooooooobooooo,oo0ooboooooooooooon
ooboodooobooobodoo.ooooboooooobooooooobo, 000000
gooooobooooooooboooooooooa.

gobooooooooooooo. 200000000000, 30000000000
ooboooooboooooboooooooboboOoooOooOobOOO0o0o.4000000D0000
oobooooobooobooooooooob.s00o0oboocooooobooboco2000
goooooboo,0o0oobo0o0oooooobbo0ooooo.obboe0bOOODOOOn.

2. 0 O

00000 ;00000000 (6,5)€[n?000.20000 (,4),(,45) € [0)? O
DDD,|i—i/|+|j—j,|:1DDDDDDD,DDDDDDD.DDDDD 2000 ~0O
00000.0000 (200000 BOOO BOOOOO 20000 (,5),(#,5) € B
0ooo, (6,4~ (,4) 0000000, 0000 (i,5) ~ (i1,51), (1, 51) ~ (i2,52)s - -+
(ik—1,Jk—1) ~ (ik, Jr), (i, gx) ~ (i',5") OO OO (i1, 41), (32, 52) - - -, (ix, %) € BOOO
oooo, (4,4), ()0 BOOODODOO0OD. BOOOOOOOO 200000 BO
goooobooOo, BODOODOD. OODOODO Bg[n]2|]|:||]|]|]|:||]|:|. oad
|B|=1DDDD BOUOOODOODOODO,1000000D0ODO0OOO0 BOODODOODO
oooo.

go0o0o0ooooooooooboooooo. 3gooooa Ag[n]?’DDD.D v [
oo (4,j) booo0oooooo0o ,4,v)€eA000. 10000000D010000OO
0000000000, 000 (G j,v), @, 5,v)eADD00 (4,5) # () 00000
OO0O00. 0000000000 A0OOo |A|§n2DDDDD.DDDDDDDDDD
000010000000000000,0000000 (,j,0),(@,5,v) € A00DOO
(i,0) £ (i',') 000 (j,v) # (/,+') 00000000000000, ADOOOOOO
OoOooo. oo |A|:n2DI:ID AODOOO0OODOODOOOO. AQOOOOoOoOooOoooa

(© 2011 Information Processing Society of Japan



Oooooooooo
IPSJ SIG Technical Report

00 (000000000000) 000000 Sup(4) (0000 Emp(A))000. 00
00, Sup(A) = {(4,5) € [n)* | (i,4,v) € A}, Emp(A) = [n]* \ Sup(A).
00000000000000000I=(P,s)00000.000,P0 »?000
DDDDDDDDDDDDD‘
UB ,VBePODOOOO, BNB =0 (VB,B € P, B#B)).

00000 DDDDDDDDDDDDDDDDDDDDDDD.DDU:P—>[n2(n+1)/2]
000000000000. 00000000000 I=(P,¢)000,00000000
2000000000 SCRP 0000000000000, 000000000000
00000,00000000000000.
001 (000)0000000 I=(P,0),n*0000000000000 §C [
000. S00000000000,S070000000.
0O00000O0: S00000000000.
00000: 00 POOODOOOOOOOO BePOOOOOOODO.
> v=0(B) 00 BCSup(S§)0O000D000,
(i,4,v)€S: (i,j)EB
v < o(B)

(4,j,v)€S: (i,j)€EB
002 (000)0000000 I=(P,e),n?0000000000000 SC[nP?

000. S0 7000000000000000,80170000000.

0000002000 <00000000000:00 P,P000,P0 P O0O0OO
00 (0000,PO000000000D000 BePODOO BCB OOOO B eP
0o0o00o0on),P<P 000.0000 <0000000.00POO0O0O20
00000 B,BePOD0O0,000020000 (4,5)€eBO00O (¢7,5)eB 00
000D00,B0O B O0000DOO0ODO. 00 POOOOOOOO 2000000 B,B
000000000000 QUOD. 0000,

Q=PU{BUB'}\{B,B'}.

0000 Q0 »*0000000000000000,P<QO0000.

goooooo.

3. boooooooaoo

oboboooobooooboo gooooboooooooobooo,cobooooobobcoooo.
g2000.00000000,0000 1000000000, 00000000000

Vol.2011-GI-25 No.6
2011/3/5

OPT/DDDDDDDD

ot N e N
000 R-OO0OO ~/ \’/1(DDD)

T o
B e | o R}dDR_DD
P (R CR)

ooooooooooooo
02 00000000000

Fig.2 Hasse diagram illustrating the search space.
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Fig.3 Grids in which inference rules are applicable and assignable cells.
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Fig.4 An instance induced by a maximal R*-solvable partition.
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0 6 Distribution of the numbers of correctly answered cells in the experiment of Section 5.1.
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0 8 Distribution of the numbers of correctly answered cells in the experiment of Section 5.2.
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