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Schoning’s Randomized 3SAT Algorithm

1 procedure Schoning3SAT(¢p,certainty):

2 k = number of variables in ¢

3 fori=1,..., certainty - 24 {ﬁ(%)k-‘ do

4 Choose assignment a € {0, 1} uniformly at random.

5 forj=1,...,3kdo

6 if o fulfills ¢ return “¢ satisfiable”

7 Arbitrarily choose a clause C = {1 V {p V {3 that is not satisfied under a.
8 Choose ¢ from {{1, {3, {3} uniformly at random.

9 a = assignment obtained by negating ¢.
10 return “¢ probably not satisfiable”

Theorem 4.53 (Schoning3SAT is OSE-MC for 2SAT)

Let ¢ be a 3SAT formula with 7 clauses over k variables.
1. If ¢ is unsatisfiable, Schoning3SAT always returns “probably not satisfiable”. v
2. If ¢ is satisfiable, Schéning3SAT returns “satisfiable” with probability > 1 — 2~y

3. Schéning3SAT runs in time O(certainty . k3/2(§)kn). /
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Smart probability amplification: Karger’s Min-Cut

Definition 4.54 (Min-Cut)
Given: A (multi)graph G = (V,E, ¢), where c : E — N is the multiplicity of an edge

Feasible Solutions: cuts of G, i.e., M(G) = {(V1,V2) : ViUV, =V A V1NV, =0},

Goal: Minimize Vi # @% v,
Costs: Zc(e), where C(V1,V;) = {{u,v} €EE :ueViAve V2}
E’EC(Vl,Vz)
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Random Contraction

1 procedure contractionMinCut(G = (V, E, c)) / @some & couwcked
2 Set label(v) := {v} for every vertexv € V.

3 while G has more than 2 vertices

4 Choose random edge ¢ = {x, y} € E. f“’(w”M“"é bo <

5 G := Contract(G,e). (Cle

6 Set label(z) := label(x) U label(y) for z the vertex resulting from x and y.

7 Let G = ({u, v}, E/, ¢’); return (label(u), label(v)) with cost ¢’ ({u, v}).

Theorem 4.55 (contractionMinCut correct with some probability)
contractionMinCut is a poly-time randomized algorithm that finds a minimal cut for a
given multigraph G with 1 vertices with probability > 2/(n(n — 1)).
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