3-SAT Faster and Simpler - O(1.308") - 1. Hertli

presented by Marek Krcal

V denotes set of variables Truth assignment (pfifazeni) « is a function
Literal £ over x € V is either z or = V — {0,1}. It is satisfying iff .. ..

Clause over V is a set of literals over V. satz is the set of all satisfying assignments.
Formula in (k-)CNF form F is (F,V = Vg) where Fl=— denotes F with 2 substituted by a € {0, 1}.
F is set of clauses over V' (of cardinality < k). F. resp. F* denotes F*~% when a = 1, resp. 0.

(For the rest, fix an integer s > 0.) Literal [ is (s-)implied iff 3G C F' of cardinality < s such that [ € « for
all o € sat(g vy

such z is called guessed (hddand)

procedure PPSZ(F.) such y is called forced (vynucend)
Choose [ u.r. assignment on Vg (in PPSZ, . (F))

Choose 7 u.r. permutation of V&
Partial assignment o := ()
while V¢ # () do

while ds-impl

PSZ ,_(F) psucceSS(F) = I;)}T[Ppsziﬁ(F) € SatF]

dl=y+—ado for o € satp pguessed(F, T, @) 1=

Pr[z is guessed in PPSZ, ]
x :=the first variable of V& in = "
F = F[.’E>—> 3 ()]

a:=aU{r ()} Lemma 10.For / € o, o € sat

return « pguessed(F[l]7 x, 04) S pguessed (F7 x, 04)
set of frozen (zmrzlych) variables Vi := {z — a is in every « € saty for some fixed a}, |Vi | = ng
set of non-frozen (nezmrzlych) variables Vi := Ve \ Vi, [V | = nf:

set of satisfying literals SLy := {/ literal | FI¥ is satisfiable }

procedure ASSIGNSL(F) = Sy +ex(s)

(random process) g eVt
ol e { ’ F F eV
while Vi # ) do Lacsaty P O)Pguessea (B, 7, 00), @ € Vg

Choose ¢ € SLg

a:=aU{l} CF = Z CFx

F — F[F] eV

return a Lemma 16. ¢ =2/ — «a(2') € a, a € saty:
p(F, a) := Pr[ASSIGNSL(F) = af
p(F¥a) > p(F,«)
if 2/ is frozen =
and c[g] < cp

Theorem 15. pgyccess(F) > 27F.

Theorem 17. VF s-implication free, / ¢ SLp :

procedure PPSZ’(F) 25 1
o= Filepia] < cp —ng —Np
o mnlications |SLr| |SLr|
Use implications
Choose = € Vg
Choose a € {0,1}
return o U {z + a}UPPSZ’(Fl*—))




