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An Algorithm for 3 Clause Satisfiability Problem in Propositional Logic

Toshio Ohyanagi, Non-member(Sapporo Medical University), Masahito Yamamoto, Non-member, Azuma Ohuchi,

Member (Hokkaido University)

The satisflability problem ( SAT ) is one of the important problems in the field of computer science, since it is well

known NP-complete problem. The problem is well studied and many valuable results are reported in the literature.
We have already proposed IEMSAT algorithm as one of SAT algorithms. Recently, J. N. Hooker made a study of

resolution for a set of § clauses. A 3 clause is a clause that has an additional quantitative condition. The condition

is that a [ clause is true if and only if at least number of  literals in the clause are true. He also referred to § SAT

problem that is SAT consists of 3 clauses. He, however, did not propose efficient algorithm for it as yet.
This paper intends to present 8 SAT algorithm ( IEMBSAT ) that is an extended variant of IEMSAT. Some

relations between a [ clause and a clause are also clarified. Some computational experiments are made to show the

effectiveness of IEMBSAT.
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Fig. 1. A transformation algorithm from a § clause

to a set of clauses.
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S2:  WMOMBEOLEP «— ¢;
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S&:  Po— FCRIE,
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s8: if (EXEZL AT NIES SR VEHEBAEET S (3 3.3)) then begin
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S14: Q1+« y =0 X EAFEIIA 72 ERIRE (BHE 3.4);

S15: Q; «~y=12WSBITINZ A MEFIRE (BH 3.4);

S16: QBLU QL VHIRTEZHGORET ZNENHIRT S (EHE 3.5);
S17: P—PuU {Q:} U {Q:}

S18: end;

S19: if (P # ¢) then begin

S$20: k~—k+1;

821 PEOHAREPE 1O8RL,P—P-{P} T3

S22: end else

S23: BSREEA B HE S T

S24: end;

S25: BSWFHEREWHELHZESART

& 2.
Fig.2.
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A B SAT algorithm based on Implicit Enumeration Method.
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(2) k=20LE: PUIBVTH = (b3,b3,02,02,62) =
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BTV LR D, #2Ts,Vi € MIAHRARD L,
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BT 7202, CPU KM & LT e 2 ARSI ED
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L TR N SAT 12 IEMBSAT TH < Z L AT
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7, SATT VIV A LDy Fv—MEE LTHY
6515 n-Queen BB LT, BSAT & LTERILL
TIEMBSAT & IEM CHE (A& SAT & LTERLL T
IEMSAT THBABELZ B LA, 28, n-Queen MDA
SAT BLUSAT L L 2 BRALFEZFEICT T,

<4:2> fEREEE 1L, V7 VEREER
DEMHEE (L,C) KA L, IEMBSAT I & 2 5HE R EIAS
bol b Do (LB L bok Ao B ()
DEBHER, %50 10 BOMEL B 2B RO (T
B) 277 S/U DR EBRB I UHENZOREOTE
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TdHo7:MBEKE R T, IEMBSAT, IEMSAT 3 X (' IEM
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BSAT 7)) X A

F1. 57 L0SAT OEBESE

Table 1. Computational results for random [ SAT problems.
IEMBSAT IEMSAT IEM
(L,C) | S/U || time iter Ltime’ time iter cls [| time | iter
(30,100) | 8 027 2820 1.38] 152 2873 [ 719 | 035 2588
S 0.01 215 0.16 0.16 346 72T 0.04 256
6 0.14 1496 0.76 0.76 1508 734 0.20 1433
(30,150) U 0.61 4026 3.04 2.87 4087 954 0.88 4076
U 0.09 611 0.57 0.53 692 | 1062 0.13 625
0 0.19 1252 1.04 1.00 1282 | 1090 0.27 1255
(50,100) S 0.38 5315 0.34 0.32 894 724 0.86 5694
S 0.00 46 0.01 0.02 53 736 0.01 53
10 0.06 782 0.12 0.12 351 714 0.12 798
(50,150) S 17.78 | 159032 | 59.76 || 58.92 | 95158 | 1137 || 32.40 | 153153
S 0.95 8730 6.36 6.25 | 11955 | 1049 1.95 8968
7 4.61 39961 | 20.73 || 20.14 | 33586 | 1112 8.49 39705
(70,100) S 0.02 336 0.32 0.31 1066 753 0.05 302
s 0.00 72 0.01 0.02 56 845 0.01 72
10 0.00 105 0.05 0.05 172 726 0.02 104
(70,150) S 2.10 22871 | 19.05 || 18.52 | 38631 | 1173 5.02 22996
S 0.00 46 0.01 0.01 41 | 1035 0.00 38
10 0.47 5153 3.46 3.40 7526 | 1098 1.18 5327
#£ 2 n-Queen HED KERER
Tabel 2 Computational results for n-Queen problems.
IEMBSAT IEMSAT IEM
n L C | time iter C | time | iter time | iter
8 64 58 | 0.00 45 736 0.02 96 0.00 48
20 400 154 | 0.01 113 12560 0.18 335 0.24 308
30 900 234 | 0.02 82 43240 0.69 444 0.20 114
50 2500 394 | 0.03 105 203400 4.76 889 5.00 957
100 10000 794 | 0.13 302 || 1646800 | 91.79 | 1363 24.52 § 1141
200 40000 || 1594 | 4.17 | 10698 — — — 31.38 389
300 90000 || 2394 | 1.53 586 — — -— 171.01 736
500 | 250000 || 3994 | 5.86 985 — — — |} 2338.00 | 2902
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