McGill University COMP360 Winter 2011 Instructor: Phuong Nguyen

Assignment 2
Due January 24 at the beginning of lecture

The work you submit must be your own. You may discuss problems with each others; however,
you should prepare written solutions alone. Copying assignments is a serious academic offense, and
will be dealt with accordingly.

Question 1 Consider the reduction from SAT to 3CNF-SAT. Give the 3CNF formula that results
from transforming the following formula:
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Clearly list the new variables and the clauses. Give a satisfying truth assignment to the resulted
3CNF formula.

Question 2 Consider the following problem. The input consists of

e an m X n integer matrix A,

A A ... A
A= A21 A22 - Agn
Aml Am2 s Amn

where all A;; (1 <i<m,1<j<n) are integers, and
e a column vector b of m coordinates, b = (b1,b2,...,by), where all by, bs, ..., by, are integers.

The problem is to decide whether there is a column vector Z of n coordinates, Z = (x1,x2,...,Zy)
where each z; (1 < ¢ < n) can take value either 0 or 1, such that AZ < b, that is, whether there
exists ¥ = (21,22, ...,2y) € {0,1}" such that

Apnxy + Appzo + ..o+ Apx, < by
Ag1z1 + Aeza + ... + Aoy < by
Amlxl + Am2x2 +...+ Amnxn < bm

Show that the problem is NP-complete by giving a nondeterministic polytime algorithm for it, and
show that 3CNF-SAT is polytime reducible to it.



