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1 =1
1- LetAs= 1 _;

(a) Compute eigenvalues and the corresponding eigenvectors of A. (7%)

(b) Compute lim (A)2**1 (8%)

2~ Assume that the function f satisfies the recurrence relation f(n) = 2f (Vi) + log, n whenevernis a
perfect square greater than 1 and f (2) = 1.
(a) Compute f (30) (5%)
(b) Compute a big-O estimate for f(n) (10%)

3 -~ Solve the recurrence relation To=3 Tp-1 — 3 Ta-2 with boundary condition T1 = 6 and T2 = 20.
(10%)

[ 1 4 =2

4~ letA=|-3 4 0 ]

=3 1 3
(a) Compute a matrix P that diagonalizes A (5%)
(b) Compute P1AP (5%)
(b) Compute A® (5%)

5~ Prove or disapprove that given an integer n, if n3+5 is odd, then nis odd. (10%)

6~ Select four integers from the first 10 natural numbers randomly. What is the probability that the
second smallest of these four chosen numbers is 6 ? (10%)

7~ How many ways to put 7 different balls into 4 different boxes such that no box is allowed to be empty ?
(10%)

8 ~ If Ris transitive. Prove or disprove R? is transitive or not transitive. (15%)




