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Satisfiability Algorithm that Cannot Establish
Unsatisfiability

procedure CHAOS(S)

input: set of clauses .S

output: interpretation I such that I = S or don’t know
parameters: positive integer MAX-TRIES

begin
repeat MAX-TRIES times
I : = random interpretation

if I =S then return [

return don’t know

end

Satisfiability has short withesses: interpretations.



Randomised Algorithms for SAT

> Choose a random interpretation.

> If this interpretation is not a model, repeatedly choose a variable

and change its value in the interpretation (flip the variable).

The flipped variables are chosen using heuristics or randomly, or
both.



[ I(g), ip#q
flip(I,p)(q) =< 1, if p=gqand [(p) =0;
0, ifp=gqand I(p) = 1.

In other words, the interpretation flip (I, p) is obtained from [ by

changing its value on p.



GSAT

procedure GSAT(S)

input: set of clauses .S

output: interpretation I such that I = S or don’t know
parameters: integers MAX-TRIES, MAX-FLIPS

begin
repeat MAX-TRIES times

I : = random interpretation

if I =S then return [
repeat MAX-FLIPS times
p . = anatom such that ﬂip([,p) satisfies

the maximal number of clauses in .S

I = flip(I, p)
if I =S then return [

return don’'t know

end



p1V p2Vps, Tp2Vops, TprVops, Tp1 V2, prVops.
flip | interpretation | satisfied clauses | candidates | flipped
no. | p1 P2 P3 p1 p2 ps3 | forilipping | atom
110 0 1 |4




p1V p2Vps, Tp2Vops, TprVops, Tp1 V2, prVops.
flip | interpretation | satisfied clauses | candidates | flipped
no. | p1 P2 P3 p1 p2 ps | forflipping | atom
11 0 0 1 4] 3 4 4 D2, P3 D2




p1V P2 Vp3, Tp2Vops, —Tp1Vops, TP VP, P1Vops.

flip | interpretation | satisfied clauses | candidates | flipped

no. | p1 P2 P3 p1 p2 p3 | forflipping | atom
1 0 0 1 4 3 4 4 D2, P3 D2

210 1 1 4




p1V P2 Vp3, Tp2Vops, —Tp1Vops, TP VP, P1Vops.

flip | interpretation | satisfied clauses | candidates | flipped

no. | p1 P2 P3 p1 p2 p3 | forflipping | atom
1 0 0 1 4 3 4 4 D2, P3 D2

2 0 ]. ]. 4 3 4 4 D2, P3 D3



p1V p2Vps, —p2Vops, TprVops, Tp1Vp, prVopa.
flip | interpretation | satisfied clauses | candidates | flipped
no. | p1 P2 P3 p1 p2 ps3 | forilipping | atom
110 0 143 4 4 D2, P3 D2
210 1 1 (4|3 4 4 D2, P3 D3
310 1 04

10



p1V p2Vps, —p2Vops, TprVops, Tp1Vp, prVopa.
flip | interpretation | satisfied clauses | candidates | flipped
no. | p1 P2 P3 p1 p2 ps3 | forilipping | atom
110 0 143 4 4 D2, P3 D2
210 1 1 (4|3 4 4 D2, P3 D3
310 1 0 |45 4 4 P1 P1

11



p1V pa Vp3, Tp2V ps, Tpr VvV ops, TP VP2, PrVops.

flip | interpretation | satisfied clauses | candidates | flipped
no. | p1 P2 P3 p1 p2 ps3 | forilipping | atom
110 O 1 (4] 3 4 4 D2, P3 D2
210 1 1 (4|3 4 4 D2, D3 D3
310 1 0|45 4 4 P1 P1
1 1 0|5
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GSAT with random walks
procedure GSATwithWalks(S)

input: set of clauses S
output: interpretation I such that I }= .S or don’t know
parameters: integers MAX-TRIES, MAX-FLIPS

real number 0 < 7 < 1 (probability of a sideways move),

begin
repeat MAX-TRIES times
I : = random interpretation ; if I = S then return [

repeat MAX-FLIPS times
with probability 7

p . = anatom such that ﬂip([,p) satisfies the maximal number of clauses in .S
with probability 1 — 7r

randomly select p among atoms occurring in clauses false in 1
I = flip(1,p);if I =S thenreturn [

return don’'t know

end
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WSAT

procedure WSAT(S)

input: set of clauses .S

output: interpretation I such that I = S or don’t know
parameters: integers MAX-TRIES, MAX-FLIPS

begin
repeat MAX-TRIES times

I : = random interpretation
if I =S then return [

repeat MAX-FLIPS times
randomly select a clause C' € S suchthat [ # S

randomly select an atom p in C

I = flip(I, p)
if I =S then return [

return don’'t know

end
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p1V p2Vps, Tp2Vps, TprV ops, Tpi VP2, piVopa.
flip | interpretation | unsatisfied | candidates | flipped
no. | p1 P2 D3 clauses for flipping | atom
110 0 1 |p1Vp

15



p1V p2Vps, Tp2Vps, TprV ops, Tpi VP2, piVopa.
flip | interpretation | unsatisfied | candidates | flipped
no. | p1 P2 D3 clauses for flipping | atom
110 0 1 |p1Vp D1, P2 P1

16



p1V op2Vps, —p2Vops, p1V Tps, Tp1Vp2, P V.
flip | interpretation | unsatisfied | candidates | flipped
no. | p1 P2 P3 clauses for flipping atom
110 0 1 |p1Vpe P1; D2 P1
211 0 1 |-—-p1V-ps

—p1 VP9

17



p1V op2Vps, —p2Vops, p1V Tps, Tp1Vp2, P V.
flip | interpretation | unsatisfied | candidates | flipped
no. | p1 P2 P3 clauses for flipping atom
110 0 1 |p1Vpe P1; D2 P1
211 0 1 |-ptV—ps|pi,p2ps | Do

—p1 VP9
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p1V P2V ps,

—p2 V p3, Tp1V Tp3, Tp1 VP2, prVopa.
flip | Iinterpretation | unsatisfied | candidates | flipped
no. | p1 P2 P3 clauses for flipping atom
110 0 1 |p1Vp P1, P2 D1
211 0 1 |-=ptV—ps|pi,p2,p3s | Do
—p1 VP2
311 1 1 |-pyV p3
—p1 V D3

19



p1V Tp2Vps, —p2Vops, Tp1Vops, Tp1Vp, prVopa.
flip | Iinterpretation | unsatisfied | candidates | flipped
no. | p1 P2 P3 clauses for flipping atom
110 0 1 |p1Vp P1, P2 D1
211 0 1 |-=ptV—ps|pi,p2,p3s | Do
—p1 VP2
3|1 1 1 | =pa2V—ps|p1,pa,ps p3
—p1 V D3

20



p1V p2Vps, —p2Vops, Tp1Vops, Tp1Vp2, prVopa.
flip | Iinterpretation | unsatisfied | candidates | flipped
no. | p1 P2 P3 clauses for flipping atom
110 0 1 |piVpe P1; D2 p1
211 0 1 |-=ptV—ps|pi,p2,p3s | Do
—p1 VP2
311 1 1 |-=p2V—ps|p1,p2,p3 | D3
—p1 V D3
1 1 O
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