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The local search algorithm for CNF equations
and its performance
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The local search algorithm for CNF predicates was found very recently by at least three different research
groups including the present authors. The algorithm starts from a randomly selected cell (an assignment of true
and false to variables), looks at its neighbors and moves to the one which is covered by a less number of clauses.
In this paper, experimental and analytical evaluation of this algorithm’s performance is made for following three
different kinds of inputs : (i)Random CNF predicates (ii)Artificially made predicates so that the algorithm will not
work well (iii)Predicates reduced from the Hamiltonian Circuit Problem(HCP). In terms of (iii}, a sophisticated

reduction is shown, by which HCP can be solved in reasonable time up to 15 vertices.
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HELTHAILOHTWIHD 2 FHCE-> T 3 HANRE
heT L2 BUT 3. CCCREOBEFSTE LT, BEFSoN
TVIHIC 0 »bo Tz kit s JHA ci®HS 1 2EHE
FrzeLT, HA2HLNKEZ 226N TTEDOH T
{ziKT3s.
ERTASIRL Sr ok Iat vHBEEO Y 9 70|
HOME N, BOREM e+5. ¥, E8ELTh(2<i <
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N1<j<p ea;(0<i<D-11<5<g) 2fET>.
bir, biz, o, bip R 2T RFFTHDOTH L. A K ORE% di
L, FH K » ol Twn ik HE /& WHEK Ko, Ky, - -
Ka &F 3.

ZFyF1: 2 < i € NERFB) v 8i LT (2 +
Yizs+ -+ uip) DL 5.

AFv 72 2<i < NEHEFR) 5% i iCfLTLTOR
Vexfixs.
1< <pDBjICHLTby; AT, by;=0 K bHEi%
129K %. 2 W HRUTO#HY TH 3.
7 RPICA S, j+1<k<prHLTIM 2RT,
bne=1Z OEFIC T XML 3.

AFy 73 1<i<N2<ELS NG RFK) L h3% ik s
LCROBELTTRS.
1<s<giedLlCTag1, 3BT, 64,-1,=0 Ko bl
¥122<83% DX IVHRUTOEYCHS.
T A 3. s+1<I< gl CTagmpy 2R
T, eg-u=1AbH Ty EHPKMA3. 1<h<pK
LT a;_ RTC, b =1%56075% bn=0%b
H yin ZfiRICINZ 3 (i=1 IHF LTRITADEW).

AFy74: 2 <i<j<N2< k< NGEjREDKH
) )ik oSIEYCR LTk 100 5. oL
D HRETFOM b T 5.
1<s<pDsIEHLT by=1A%bH 75 & T3 % br,=0
oy, &y, BRI 3.

AFuy75: 1<i<N2<j< NG REHEK) &5 i)k
LT, HFo#etfiss.
2<k<No<s<dp— 10K ks CHLTH%E 12D
3. 2KV FHRUTOMITHB. XL, ik RIHA
ke ciioTwnibolts.

1< h <peHLT, =1 %0 Tr % bu=0%b
iy 2HHCINA S (=1 LTRFADEV) . 1<
A< gIRLT, au=1A0ETam % a.,=0%bi
Tipn REFCIIZ3. 1< h<pICHLT, bup=1%b
Hn % ben=0% bty RMHFCL 3.

AFv76: 1< i< N2<Lj< NI,jBHE) w32 T
DijORBICHLT2SESN2<SKH <NO<s < dy—
10<s' <dp—1 2 n5HIZET, kL Ok ThWHOREMA
Lk DF TREHOEAS B L BB CRRD 7 n—X
0L 5.

1< h<pIFLThn=1%bx %, bn=0%bypn %
girtiema s, (i=10:&¥RfThbAhv. )1<h<gk
LT an=1%bT{ir % =0 %0 z;31; P
x5 1<h<pOHLT bin=1%bTr % bn=0%

Oy BEHRICINAS. 1 < b < gL Tan=1%b
T % an=0%b i, REFIICINL 3.

ZFvFT: 2<i <N =20 133K e LT Fofe% 7
5.
2<EkSNOL<s<dy—-1idLT, kDk EfE-TW
EnHoHmE M &35 ViffoTvnhvnEAR Y &
F5E £2TOK K LTHUToM%D< 5.
1< h<pEHHLT, bup=1hblET5 % ba=0%b
oy 2P CINA 2. 1 < b < gl LT an=1%b
Toan ks an=0 %0 2o, RHFICMA S 1< h <y
CH LT =1 %0 Figon % bun=0 % b yj 4o RHiPIC
mx 3.

XFy78: 0<s<d—1kexfLT, B, t#f-Twn3, 1
ThWHOEAR kT35, ko T2 TOR K
o LT Fofiit o4 3.
1<h<gIHLT, an=1%bTon %, a,,=0%bzy,
RHICMA S, 1< h<pIFHUT bp=1 % b 731 %,
bin=0 % & yz; HHPICINL 5.

ZF v 7 9-1(N HEEOEE): 2 <k < N0 < s < dy —
1R LT, Bk, 2ilkoTV3, kTREVSOHAY K
5 AN LHAI ST Ads b TOfi%
o< 5.
1<h<pHLT, =1 EbE Tom % ba=0%b
H ypo1n RHRICIA 5. 1< A< gICHLT, a,p=1%
b T % 6,,=0 kb 1, 2EHTICHLS.

AFyT 9-2(N HHEOEE): 2 <k < N, FHsk
HIEE 1 o Crhd o HROMi% 2L 3.
1<h<pIHLT, bu=1%blE Tmr %, bea=0% b
Ynn HFICIMA 5.

2Ty 71T, Y, Y, Yip S 2HEDO & 1 RE L L E
0ICh3X5%RMiEDL>TWE. 2F 5 7 2Ty, ¥iz, 1 ¥ip
BNERIACLETOLAEZHi2 DO oTWnE. XF v 73Tl
Tz, Tig BEDHIOTHADOREEML b 0 KR Bfit 2 »
T3 27y 74~6 CRERASARL TR EVISICL
Twd. X7y 74 CRFEUKB LHFEHEH, X775 CRHF
BeBE A7y 76 CRERLBRICOWTERETAETHS.
2Ty 7T~ 9 CRIREEE b REE oMk 5 S I
BRI THEVWTAVEVSI L LEH LTS, XFy 78Tl
FHOFAKDWT, 27y 7 9CH N BHOHEACODWTEHh
ENRBIRNEE LTV 5.

HHMRER FNERG VM EROEREF UMK B
DORE L, FABCEBEHe Lo LTiTh>% Th
s RO DN OBBFCHLCiThoAbDTHS. ¥i,
BROBEMOBHFCTH 3 5 v ¥ LQyR BB LT b ER
EfTRoCHBEL 2. HBREEREK I RUE 10 IORT. ZO5R
HhoFhBESIC, It PABEEYER L B OEFRE

—103—



TR | BEMC | ZEEC| H | PRI
3 5 4 4 2.78
4 6 9 23 11.58

8 9 22 11.23
10 20 | 36 435 89.24
10 30 | 36 435 94.05
10 40 | 36 420 73.47
10 50 | 36 407 66.66
10 60 | 36 397 80.31
10 70 | 36 389 66.83
10 80 | 36 381 73.89
15 | 100 | 56 | 1446.56 | 149.02
15 | 150 | 56 | 1390.78 | 160.89
15 | 200 | 56 | 1352.68 | 177.13

0 BEEER (I v EAREEORE)

vES) | p | WEH) | BREH
36 | 01| 400 40.58
36 | 03] 400 1.94
36 |05 ] 400 1.00
36 |07 400 1.00

56 0.1{ 1400 299.49
56 0.3 | 1400 1.17
56 0.5 | 1400 1.00
56 0.7 | 1400 1.00

#10: HPMER (7 v ¥ 2 EROFE)

B g v X L ERAEOREORSCH~ANTE X b5
ANMEBCL3EBOBSCESTRLSE 77 7OHANK
KIRIC LH LT3,

4. bHYIZ

AFRCR, DLk DRETEREEL w55 RAE S bIHE
TorekBELLCE R ¥, RFIERER C R clltL,
7 v ¥ AR IO A AT MERE TR o . Thid#ibk
5 v X AEFECHLTORLAT 21— 2ot 52T, 20
BEOREHB L cbDTH 5. CoRE BHEEELRS»
KHEOBNT AT Y XATHE EBY ok k¥, TOT
ATy XL YES oRB i LCHERMER ST 3 kicii
hTw3, YES2NO»DHER FEhve T sicfEEms
B3 K, BRERER YO X5 AABHEE I LT b3
BwoXss5h, toREEiy, RFERECTEE 2AED
WREREL . CORECHT 2 RITEREOYEL T~ %
DICKCEEN AN R Tk - R, B2 TNEE 2FAETH3C
LB Mot BRI, I vEBEEOREY SAT KER
LCRBEFRLEICE A TH7c. BRI 2WEELE. BV EL
DRERTRD 58, PHRCERCERL G HEREBSREIC
BT EHEdhok. CLOTEILIBRELIK, 10D
B % SAT ERT 2 HURER S HFLET S ¥k, BB
RREOEFRAB LR OPICAE CHRLTWS. T, B

% NP 522RE % SAT KZHT 5 & 2 K BB AEROBO TR
%, TS0 L XoEEL Lclsz i, SHEN> N
.

SHOBME L LT, 7o) X LRIHERE S SAT 04k
DOENTHS YES, NO DHEHTE 3 L5 KB LT\
¥7%, whwhk NPELREE SAT RT3 HEEELB L
L, TRCI>TOL bREPERE DL SRR EF>%d
D ERN, REERE~OHEREE EFFSICL > THR~T
W .
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