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Let F be aBoolean formulain CNF. For each literal in F, we will make avertex in the graph,
I.e. (x1+x2+x3)(x1+x2+x3) has 6 vertices.

Let k be the number of clause in F. We will connect each vertex to al of the other vertices that
are logically compatible except for the ones that are in the same clause. Now if we have a
satisfying vertices will all be connected to one another. Thus we can use clique to solve 3SAT.
So clique problem is NP-compl ete.
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Given a3-CNF formula F of m clauses over n variables, we construct a graph asfollows.  For



each clause c of F we create one node for every assignment to variablesin c that satisfies c.
E.g., say
F = (X1 OR x2 OR not(x4)) AND (not(x3) OR x4) AND (not(x2) OR not(x3)) AND ...

Then in this case we would create nodes like this:

(x1=0,x2=0,x4=0) (x3=0,x4=0) (x2=0,x3=0) ...
(x1=0,x2=1,x4=0) (x3=0,x4=1) (x2=0,x3=1)
(x1=0,x2=1,x4=1) (x3=1,x4=1) (x2=1,x3=0)

Then we put an edge between two nodes if the partial assignments are consistent. Note: max
possible cliqgue sizeism. And, if the 3-SAT problem does have a satisfying assignment, then in
fact there IS an m-clique. Claim isthisistrue in the other direction too. If the graph has an
m-clique, then there is a satisfying assignment: namely, just read off the assignment given in
the nodes of the clique. So, this graph has a clique of size m iff F was satisfiable. Also, our
reduction is poly time since the total size of graph is at most quadratic in size of formula (O(m)
nodes, O(M"2) edges). Therefore Max-Clique is NP-complete.
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(not(x2) OR x3) AND (x1 OR x3) AND ... Goal: find an assignment to the variablesthat
satisfiesthe formula if one exists.
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