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We present a partial MaxSAT solver QMaxSATwhich uses CNF encoding of Boolean cardinality constraints. The
old version 0.1 was obtained by adapting a CDCL based SAT solver MiniSat to manage cardinality constraints. It
was placed first in the industrial subcategory and second in the crafted subcategory of partial MaxSAT category
of the 2010 Max-SAT Evaluation. This paper presents new versions 0.2, 0.3, and 0.4. The version 0.2 is obtained
by modifying version 0.1 to decrease the number of clauses for the cardinality encoding. The version 0.3 searches
a solution by a binary method while both versions 0.1 and 0.2 do by a linear method. The version 0.4 alternates
the linear search and the binary search. We compare the four versions by solving MaxSAT instances taken from

the 2010 Max-SAT Evaluation.
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6: sat = true;

7. if (first) then
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end for{ 00 )" b <kOOO }
: end while
: if (sat) then
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17: else
18:  return U OO0,
19: end if

c’0000D0O000D0O0D00OO0DOOoOoOoDoOoog
000 C(by,--+,bp,v1,-+,v,) 000090000 solve(A)
oodooobooooooooooooloooobooooon

000000 kskbO0OO0O0DOOO0OO0OO0C0ODOOO011I0130000
oooo0oOo0o0O0dkbCOODDOOOO0OOOooooOODO
gooooo0oOoooooooooooooogoooooo ¢
0OPMSOODOOD160000000000000000 ¢
o0o0oOooooOoOoO0oo coooooooooloooog

2.2 [00.20

00000 CNFOOODODOOOO Max-SATOODOOOO
gbobooobobooboboooboboobooboboo
00000000000 000O0O0BailllenxdoOOooooO
o00oOooooO0oooooooo4GBOOODOOOODOOO
goooooooooooosbouooobobooouoooono
Oo000o0O0o0o0oOooooooooOon 0.20000Bailleux
goboboobooboooboboboboobooo

Bailllewx OO0 0O0O0OOOOCOCOOOOOOOOOO

A

0<a<|n/2]

0<B<[n/2]
a+pB=c
0<o<n

(Ci(e, B,0) A C2(ev, B,0))

0000n00000000C(e,B,0)0 Ca(a,8,0) 000
O0000a+B8<oc0c<a+B000CNFOOOOOOO
00QMaxSAT 00000 Algorithm10 00000000 O
0000000100000000000000 KOOOOO
00000k <o<nO0000 Ci(a,B,0)0 Ca(a, B,0) 0
0000000000000002000000000000
00000000000000000000000000(n?)
00 O(n-k) 0000000

2.3 0 0.30

0o100o0200000SATOO0DODOOOOOODOOO
000000000 10000000000 o0ooooooo
00doo0ooooooooooooooooooooog
dooooooooo0mooooooooooooooog
Jod00o0od0ooooooOoboobooooo3bonoooono
0100000000000 0obobooooooooo
gopooobobooOoobOo0obOoOobo o1OoOoo020000
dooooooooooooooooooo

Algorithm 200 030 0000000000000 0O0OO
solve(A,Ass) 0O0SATOOOOOOOOODODODOOO Ass
O000AD0O0O0O0O00 trued 000000 false OO
gOoBOOOOuUBOOOOMPO LBO UBLOOOOOOOMOMP
000000 UBOODODOODOOODOOODOOOO10019
OoooSATOODOOOOOoOooon LB§Z::16i<MPEI
Jo0d00o0odooooboboobo0dd nOODbDbOOO
00000000003 000000noo0on To400000
goooooooono

solve(A,Ass) 0O 000000 ODOOOODOO1IOODO
000000000000 k0DooooOoooooo usO
JO0OdOoO010000. solve(A,Ass) O false OO OO OODO
LB<Y" b<MPOOOOOODOOOOOOOOOODO
00000 wBOOOOOOMPOODOOOO19000. OO
goddooooooobooooboooooooooooao
gopooz21027r000000000bOO0o0oOoOoOoo0bDOoo0on
0ooooo0oooooooooooooooooooooon
oooo



The 25th Annual Conference of the Japanese Society for Artificial Intelligence, 2011

Algorithm 2 QMaxSAT O 0.3 O
A=cx{c°*: 0000000 OOOO }
: sat = false; first = true;
:LB=0;UB=n;MP = [UB/2]; {n: DOOODOODO }
Ass=T;{0000000 }
: while LB < UB do
if solve(A,Ass) then
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“MOO0O100000000000000 kOOO7
sat = true;
UB = k; MP = LB + [(UB — LB)/2];
if (first) then
first = false;
A=AAC(by,--
end if
else
if (!sat) then
return U 0O 0O 0O;

© ® 3 QG wy

=
=

= =

<y ba,vi,-c,vy); { 0000000 }

e
N g

18: end if

19: LB = MP; MP = LB + [(UB — LB)/2];
20: end if

21: fori=1toLBdo

22: vi = 1;

)
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end for{LB <Y " b}
for i =UB to n do
vi = 0;
end for{g:::1 b; < UB}
27 Ass = Ap(vi =0); {d "  bs<MPOOO }
28: end while
20: return DO 0000 M;
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O 1: QMaxSAT OO ODODO

Solver | OO0 [ D010 | 0020 | 0030 | 0040 |
Random | 240 45.04 (31) 30.48 (31) | 31.54 (32) 49.93 (32)
Crafted 385 101.69 (294) | 94.84 (295) | 104.44 (294) | 111.61 (298)
Industrial | 497 55.28 (379) | 67.06 (391) | 60.91 (392) | 66.77 (392)
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