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PartI. Linear Algebra (50%)
1. Compute the following sum of determinants. {15%)
‘2 00 112 1 2 1
01 0 30 1 1
+ .
1 6 2 -1 2 =21
1 -2 3 -3 2 3 1
4] o [0] B 1 M2
2. Letv,=|6/,v,=1|and v, = 1',andlntu]= lj,u, =12 andu3=!3 .
o T bl s

If x =2v, +3v, —dv,, determine the coordinates of x with respect to lu, u, u,].

(15%)

3. Eigenvalues play an important role in the solution of system of linear differential
equations. Solve the following initial value problem. (20%)

¥y =2y 4y, + ¥+ V)
y3 ==5y, 42y, +5y, - y;

¥(0) = ¥,(0) = y/(0) = 4, y2(0) =4
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Discrete Mathematics

5 RHFE (10%)

1. Any function can be expressed as the sum of an even function and an odd
function.

J(x)=x +x+1 isreducible in both R[x] and C[x].

It is necessary to use AND, OR and NOT to construct all Boolean algebra.
All prefix codes can be uniquely decoded.

The complexity of computing 2-dimensional fast Fourier Transform is
O(N?).

6. Relation R={(1,2),(2,3),(3,4),(4.1)} onset 4=1{1,234} is transitive.

nos W

7. Let A=(0]). If a sequence is represented by x_=1- l then the sequence
"

converges to A.
8. The set of all rational numbers is countable.

9. The generating function of the sequence 1,1,1,....,is IL
- X

10. A function f(.) is called monotonically increasing if f(x) < f(y) for
x<y.

K. REEEETEAR—ME) (15%)

1. Which of the following statements are true?
a. Any product-of-sum expression can be replaced by a sum-of-product
expression to generate the same output.
b. The number of gate delays of a sum-of-product is 3.
Kruskal’s algorithm 1s usually used to simplify Boolean functions.

o

-

x @y = (x+y)xy)

2. Which of the following statements are true?
a  f(x)=x"-1eWR[x] has 8 roots.

b. f(x)=x*+3x+2eZ[x] has2 roots.

The number of polynomials of degree 2 in Z,[x] is 18.
d. The degree of the product of two polynomials is equal to the sum of the
respective degrees of the two polynomials.
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3. Which of the following statements are true?
2t =(mn+ )(n+2)/6.

b (I}U[Jn

c. Let F,=0, F =1, and F,=F_ +F_,, for nz2. Then,
£
ZEJ =FaxF,,.
#=0

d 52 is bounded.
i= 1

#. 33 (Show all detail)

1. Find the homogeneous solution and the non-homogeneous solution of the
following recurrence relation. 6a,-5a, +a, , = cos(n- ), where
a4 =1 and a,=a,=0,for n>g. (15%)

2. What are the overflow conditions of addition or subtraction of two 16-bit
binary numbers. 2°s complement representation is used in this problem.
Prove your answer. (10%)




