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V and W are finite dimensional vector spaces. Given vy, v, ¥ and w), wy e W, there exists a linear transformation T: ¥ — W
such that 7(v\) =w, and T(v,) =w,. (a) true. (b) false.
2. The row space and column space of any matrix 4 have the same dimension. (a) true. (b) false.

- Suppose that the column vectors of matrix A4 are linearly independent. Then Ax = b has at most one solution for every mx1
matrix b. (a) true. (b) false.
v1=(2,0,2),v=(4,0,7), v3=(~1, 1,4) form a basis of R’. (a) true. (b) false.
Let vi=(0,3,9,0), »y=(1.-2,0, 3),v3=(2,~5,-3,6), va= (2, -1, 4, -7), vs= (1‘0. —16, 2, 4). Suppose that ¥ is the spaces
spanned by these five vectors. Then, {v,, v, v4} forms a basis for 7. (a) true. (b) false.
. Let @ R*~> R? be defined by T(x, y, z)=(x+y, x-z). Then TH1,11)=(1, ~1,1)*#+(11, —10, 0), where ze R. (2) true. (b) false.
Let T(p)=p**~2p’+4p, where p’ and p** are the first and the second derivative of polynomial p, respectively. Then T is a
linear transformation on P, where P; is the set of all polynomials of degree at mos\t?@ true. (b) false.
Let ¥'=M,x,(R) be a vector space. Then W= {4 & Myus [AT=A}isa subspace of V. (a) true. (b) false.
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Suppose that T:R*— R is linear and that T(1,0)=(1,3) and T(1, 1)=(2, 4).
9. rank(7)=2. (a) true. (b) false.
10. nullity(T)=1. (a) true. (b) false.

If nxn matrix A4 is diagonalizable, then

11.4 has n distinct eigenvalues. (a) true. (b) false. '

12.4714s diagonalizable. (a) true. (b) false. 2N
13. 4 has no zero eigenvalues. (a) true. (b) false. L

If x is the least-squares solution of the inconsistent system Ax = b, then
14. b is on Cold. (a) true. (b) false.

15. (b - A x) is orthogonal to Cold. (a) true. (b) false.

16. sometimes x is not existed. (a) true. (b) false.

If nxn matrix A is a symmetric matrix, then

17. 4% is also symmetric. (a) true. (b) false.

18. 4 is diagonalizable. (a) true. (b) false.

19. 4 has n positive eigenvalues. (a) true. (b) false.
20. A has n orthogonal eigenvectors. (a) true. (b) false.

2 -1
21. Find a singular value decomposition 4 = UX V7 with U and V being both orthogonal matrices, where A = [2 5 } Which

values are not in Uor Vmatrices, (2) 1/v2.  (b) 1/43. () 1/45. (d)2/¥3. (&) - 2/5.
22. Determine which of the following statements are true?
{a) Given two bases for the same inner product space. There is always a transition matrix from one basis to the other basis
(b) The transition matrix from B to B is always the identity matrix.

(c) Any invertible nxn matrix is the transition matrix for some pair of bases for R”.

(d) [{ ﬂ is the transition matrix from [0 1} to [:2 J (€) none of the above

23. Let p(x), ¢(x) represent the following predicates:
"p(x): x is even; g(x): x/2 is even”

for the universe of all integers. Which of the following statements are logically
equivalent to each other?

(@) Vx(g(x) > p(x)). (b)If x is even, it is possible that x/2 is even too.
(©)¥x {g(x) is necessary for p(x)); (@) =3x(=g(x) A p(x))
() Vx(—p(x) = —q(x)). :

24.Considering the Fibonacci numbers F, that is recursively defined as: F,,+,= F,4; + F,.and F, =0; F; =1. Which of the
following statements are true?

@ F, %%} +[‘:2_\’5} ©)F, = F., - F2,,n21

I 1 F F
‘ (c) Let A:{l 0}, A" ={}’;‘ F"J,nzo (d)zm[ )F F,,n20 {e)none of the above
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25.To analyze the complexity of the following procedure P, We will use the following assumptions: Suppose P and O are both

procedures. Q take &(m) time to compute, where m is the size of input; each statement line in and outside the loop counts |
step.

Procedure P( arrayl[ a,,a,,...,a, })
L if n<d exit.

2. declare initially new empty array2, array3,
3. for (i=1 to n)

4. { if (i mod 4) =0)

5. iusert g, into array?2;

6 if (( mod 4) =3)

7. insert g, into array3;

call Q(arrayl[al,az,...,a,, JI
9. call P array2 ):

10. call P( array3 ),

Suppose 7 is a multiple of 4, which of the following
respect to problem size n?

o0

relations on C, can describe the time complexity of procedure P with

3
(@) C, =4C,,, +6(n) (b) C, =2C,, + C,..+6(n) () C, =2C,,, +50(n)
@dC =2C,, + O(n) + 6(1) (e) none of the above

26. What can be the time complexity level of the procedure P in the question above?
277 it."f-
2 2 logg g
(a) O(n) ) O(n’logn)  (c) O(n?)  (d) O(n"%) (e) none of the above
27. To solve the recurrence relation G4y =5a,, —0a,+2, n20,a, =3,a, =7., what of the followings will be the
corresponding generating function f{x)?

(@) f(x)= (3~7x) /(1 —5x + 6x? ). (b) f(x)= (B-5x)/1 ~4x+3x2).
© fx) = !

2 2 1
L d) fx)=—2m gt
1-3x 1-x @ f&)=175; 1-2x

(e) none of the above,

28. Draw a graph with 64 vertices representing the squares of a chessboard. Connect two vertices with an edge if you can move

legally between the corresponding squares with a single move of a kni
vertically (or horizontally) followed by one square horizontally (respe:
(a) This graph is bipartite.
(c) Four vertices of degree 3.
(e) Sixteen vertices of degree 8.

29. Which of the following statements are true?

ght. [The moves of a knight are L-shaped, two squares
ctively, vertically).]

{b) Four vertices of degree 2.

(d) Twenty vertices of degree 6.

(a) In a Hamiltonian graph, every edge belongs to some Hamiltonian cycle.
(b) In a Hamiltonian graph, every edge belongs to a cycle.
(¢) Every Eulerian graph contains a subgraph that is Hamiltonian.
(d) Every Hamiltonian graph contains a subgraph that is Eulerian,
(€) Suppose G;and G, are isomorphic graphs. Either both G, and G are connected or else neither is connected.
30. Define g: 4 — Bby g(x)=x" —x+1.
(a) A=R, B =R, gis onto but not one-to-one.
()A=Z,B=17, g is neither onto nor one-to-one.
(&) A=N,B =N\, g is neither onto nor one-to-one.
Determine which of the following relations (~) define equivalence relations on the set A.
(a) A is the set of al triangles in the plane; for a, b A, a~bifand only if a and b are congruent.
(b) A is the set of all circles in the plane; fora,b €A, a~b ifand only if a and b have the same center.
(c) Aistheset ofall straight lines in the plane; for a,beA,a~bifand onlyifais parallel to b.
{(d) A is the set of all lines in the plane; fora, b € A, a~b if and only if a is perpendicular to b.
(&) A is the set of points different from the origin in the Euclidean plane. fora,b € A, a~b ifa=b or the line through the
distinct points a and b passes through the origin. '
In a room where there are more than 50 people with ages between 1 and 100,
(a) Either two people have the same age or there are two people whose ages are consecutive integers.
(b) Either two people have the same age or one person’s age is a multiple of another’s.
(c) Some of the people shake hands. At least two shook the same num

ber of hands. (“No hands” is a possibility)
(d) Some people shake hands. Among those who shook at least one hand, two people shook the same number of hands. ,
(e) None of the above.

()A=Z B=2Z, g is onto but not one-to-one.
{d) A=N,B =N, g is onto but not one-to-one.

31.

32.
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