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1. (12 points) Let P(z) = z* + z + 1 be a polynomial with coefficients
from GF(2), where GF denotes the Galois field. Please check in detail
whether P(z) is irreducible or not.

2, (13 points) Given two events A and B, let the mutual information be
I{A,B) = —-logp(A) + log P(A|B), where P(A) denotes the probability
of A and P{A|B) denotes the conditional probability of event A given
the occurrence of event B. Show that I(A, B) = I(B, A).

3. (12 points) Show that the lower bound of the sorting problem is
{}(nlogn) by using the comparison tree model.

4. (13 points) Show that the set of positive rational numbers is count-
able. |
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5.(10 points) The adjacency matrix A of a simple graph G is as follows:

a b c¢c d e

a 01 0 1 O

b 1 01 0 1

A= ¢ 0 1 0 1 1
d 1 01 0 O

e 01 1 O O

How many paths of length 4 are there fromnoded to node €7
6. (15 points) Solve the following recurrence relation
a, = 5 ap.) — 6an.2,
with the initial conditions ag =7, a,=16.
7. (15 points) Find the time complexity of the following algorithm. (i.e., compute the

number of times the statement x:= x + 1 1s executed.)

1.1:=n

2. whilej 2 1do
3. begin

4. fori1:=1to)do
5. X =x+1;
6. j:=Ljnl

7. end

8. (10 points) A relation R defined on the set of eight-bit strings by siRs; provided that
the first four bits of s; and s; coincide. Examples:

00101101R00100001

(a) .Show that R is an equivalence relation.

(b).How many equivalence classes are there?




