CS20a Homework #7
November 21, 2002 Due November 26, 2002

Exercise 1. CNF and satisfiability

The KSAT problem is a satisfiability problem. Given a formula B in conjunctive normal form
(CNF), the formula is satisfiable iff there is a truth assignment that makes the formula true.

For this problem, we want to generate CNF forms. One method proposed by J.Random, went
as follows.

Using the proof rules from slide 16 of the lecture on November 13, generate a proof tree.

e The leaves will have the form A;4,...,A, + B1,...,Bm.

o This sequent is satisifable iff one of A1,..., A, is false, or one of By, ..., By, is true. In other
words, the sequent is satisfiable iff formula (-A; v ---—=A;; VB Vv - - -V By,) is satisfiable.

o Take the conjuction of the formulas for all the leaves.
For example, suppose we want a CNF for (A v B) = (—A A C). Here is a proof tree.

A+-AC BrAC
AVBrAC
AVB,-ArC

AVBr-A=C
F(AVB)=(-A=C)

We can read off the CNF from the leaves as the formula

(FrAVAVC)A(WBVAVC(C)
Using this method, give CNF formulas for the following:

(Av-A)=>B
(FAAB)= (C= (-DVE))
((A>B)=>A)=> A

Ll

(A= ("BA-C)H)AB=>(AACHOAC=>—AA-B)IAAVBV(C)

What is the complexity of this method?

®

b. Does it always work?

Exercise 2. NP problems

Consider an undirected graph G = (V,E), and a finite set C. A coloringis amap @ :V - C
such that @ (u) = @(v) for (u,v) € E. Given G and a constant k, the k-coloring problem is to
determine whether there exists a coloring using no more than k colors.

1. Give an algorithm in NP for the k-coloring problem.
2. Argue informally that a determistic program would be unable to solve the problem in
polynomial time.
Exercise 3. Laboratory

The laboratory will be posted separately.



