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Solving Sparse Instances of Max SAT via Width Reduction and Greedy Restriction

Kazuhisa SETO*!

ABSTRACT : We present a moderately exponential time polynomial space algorithm for sparse instances

of Max SAT. For instances with n variables and cn clauses, our algorithm runs in time O(2(-*©™, where

u (¢) = O(1/c?log? c). Previously, an exponential space algorithm with u (c) = O(1/clog c) was shown by
Dantsin and Wolpert [SAT 2006] and a polynomial space algorithm with u (c) = O(1/2°©)) was shown by
Kulikov and Kutzkov [CSR 2007]. Our algorithm is based on the combination of two techniques, width

reduction of Schuler and greedy restriction of Santhanam.
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Simplify( ¢ : formula)

Repeat the following until there is no decrease in size of ¢ .
@If0 A ¢ (0 V ¢)occurs as a subformula, where
¢ is any formula, replace this subformula by 0 (¢ ).

b If1 A ¢ (1 V ¢) occurs as a subformula, where
¢ is any formula, replace this subformula by ¢ (1).
(¢)Ify V ¢ (y A ¢)occurs as a subformula, where

¢ isaformulaandy is aliteral, then replace all occurrences

ofyin ¢ by 0 (1) and all occurrence of y’ by 1 (0).
LR A
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EvalFormula( ® ={( ¢ 1, w1),...,( & m, Wm)}):instance, n:

integer)

0l:if L’(®P)=cn<3n/4,

02:  compute Opt(P) and return Opt( D).
03: else

04:  x=argmaxxevar(o) freq’ o (x).

05: Ko < EvalFormula(® [x=0], n-1).
06: Ki < EvalFormula(® [x=1], n-1).
07:  return max{ Ko, Ki}.
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MaxSAT( ® ={( ¢ 1, W1),...,( ¢ m, Wm)}: instance, k, n:

integer)

0l:if V' ¢i €D, var($i)| = Kk,

02:  return EvalFormula(®, n).

03: else

04: Pick arbitrary ®i=(l1 V - V lr) such that k’>k.
05: PL «— {O\{(di, W)} ULl V - V l)w il}.
06: Ki < MaxSAT(®r, k, n).

07: ®r <~ P[l1="=k=0].

08: Kr < MaxSAT(®r, k, n).

09:  return max{ Kr, Kr }.

3 MaxSAT7Z/)LI! XL

UFIEARICBTHETHTHD.

2. nZBH, enfidOMax SATDA o A X v A DR 2
Bifz & &, MaxSATIE, Opt(® )% O(poly(n)2-"Omc3
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