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Sortability of the Set of All Truth Assignments
for a Monotone 3-Conjunctive Normal Form Formula
and a 2-Dimensional Indirect Binary Search Algorithm

SHUNICHI MATSUBARA"®

Abstract: In this paper, we first show that given a positive 3CNF formula 1, we can find an equiv-
alent positive 3CNF formula ¢ such that the binary representations of all truth assignments of ¢ can
be sorted. Then, we propose a kind of 2-dimensional binary search algorithm for deciding whether
there is a satisfying assignment in the sequence. Representing the whole sequence requires an ex-
ponential space for the size of the given formula . The proposed algorithm searches a target value

without constructing all the binary representations of the sequence.
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Algorithm 1: IsSaT
Input: 00 3CNF O ¢
Output: 0000

1 IsSAT(v)

2 ki« (pDO0OODDOO)

s mi< (p0O0OODOD0O)

4 @ < EXTFORMULA (¢, k1, mq)

5

6

7

m+ (p00000)
ks« (p000000)-(»000000)
c (O i€[lLki+k) 0000 ¢ =(p 2)s00
ooooo).
8 te Yo 4t
9 X+ (0,2F —1)
10y < (0,2F2 —1)
11 return IBS(c,X,y, k1,t)
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0. 0 (,j) € [1,m] x[1,3] 00000, 0000

Algorithm 2: EXTFORMULA
Input: (¢, ki, m1)
Output: 3CNF O ¢
1 EXTFORMULA(%, k1, m1)
2 00000 (,2x,)4> > (h,2), 00000
ogood
3 foreach i € [1,m;]
(i,3) > (,2) > (i,1) 0000000 C; 00
good

I

5 foreach i € [1,m]

6 Cui + (Zgy+4i V Ziy44i—1 V Z(i,S))

7 Cuic1 ¢ (Zry44i V 2y 4ai-2 V 2(,2))
8 Cuio < (Zpy14i V 2(,2) V 2(3,3))

9 Cyi—3 +— C;
10 @ — N\ O
11 return ¢
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Algorithm 3: IBS

Input: (¢,X,y,k,t)0000 ce N1OX e NiO
yeNiOteNy.
Output: 0000
1 IBS(c,X,y, k1,1)
2 ifZy—71<landiy—7; <1

3 return 0
4 k+ (cODODO)
5 Ty — T+ T
6 Yt <Y1+

roreoh ] [%]
8 R Zle ci([1/2°71] mod2)

9 if s=t
10 return 1

11 elseif t < s
12 ifZo—71>2and o — 741 > 2
13 if IBS(c, (@1, | 5]), 0, |5 ]), k1, t) =1
14 return 1
15 if IBS(c, (Z1, |5 ]), ([%°],02), k1, t) = 1
16 return 1
17 return

IBS(e, ([55],@2). (51 [ %5 ]). k1 1)

18 elseif 75 — 7, <1
19 return IBS(c, (Z1,22), (1, | %)), k1, 1)
20 else
21 return IBS(c, (Z1, | %), (41, 92), k1, 1)
22 elseif ¢t > s
23 if2—71>2andys — 41 > 2
24 if IBS(c, (Z1, [5)), ([%],92), k1, 1) = 1
25 return 1
26 if IBS(c, ([5F].22), W, | 5 ]). krt) =1
27 return 1
28 return

IBS(c, ([%].82), (%] 52). . )

29 elseif 7o —7; <1
30 return IBS(c, (Z1,22), ([ %], %2), k1, 1)
31 else
32 return IBS(c, ([55],%2), (T, 52), k1, 1)
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