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1. Which of the following are correct ways to verify if two compound propositions p

and q are logically equivalent?
A. Show that p « g 1is a tautology.
B. Show that p © g is a contradiction.
C. Show that p and g contain the same truth values as each other in some rows
of their truth tables.
D. Use equivalence laws to derive p from g.
E. Use equivalence laws to derive g from p.
2. For two arbitrary infinitely countable sets 4 and B, which of the following
statements are true.
A. Both 24 and 2B are uncountable.
A —B canbe ¢.
A — B can be finite.

A — B can be infinitely countable.
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A — B can be uncountable:
3. Which of the following statements are correct?
A. If |A| =r and |B| = n, there are n” different functions from A to B.
B. There are (133) possible non-negative integer solutions to the equation:
Xy +x3 +x3 +x4 = 10.
C. There are (:‘) bit strings of length » containing exactly r 1’s.
D. There are 23 ways to distribute 10 items to 4 identical empty boxes.
E. There are (i;) (ig) (ig) (1;) ways to distribute hands of 13 cards to each of
four players from the standard deck of 52 cards.
4. Which of the following statements are correct?
A. A pseudograph may contain edges that connect a node to itself.
B. The number of nodes for Wyis n + 1. .
C. The number of edges for n-Cubes Oy is (n — 1)2™.
D. The sum of the degree for all nodes in an undirected graph is even.
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E. A path with length #» in a simple graph of » nodes must contain a lobp.
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5. A poset with the relation R is represented by the Hasse diagram in Figure 1. We can
conclude that:
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; A. Ris atotal order. e d

B. Ris not transitive.

C. Risreflexive. b c

D. The least upper bound of {a, c} is d.

E. Ris alattice.

a
Figure 1. The Hasse diagram of R

6. Which of the following statements are true?

A. Ifthere exists an 1-to-1 mapping from set A to B, then |4| = |B|.

B. Ifthere exists an equivalent relation on a set, a partition on that set always
can be formed.

C. If mathematical induction can be applied on a set of predicates, these
predicates can form a total-ordered set.

D. Vn>0, if number of length-» paths are all the same in graph G and H, then G
is isomorphic to H.

E. When proving fis O(g), we must find the smallest c, k such that Vx>k: fx) <

cg(x).
7. Analyze the time complexity of the outside the loop counts 1 step.
following procedure P. Suppose Procedure P(Ala,,a,,...,a,])
P ,0O,and R are all procedures. QO B, Bs,...By are initially empty arrays.
will take +/m steps to process a 1. if n<4 exit.
length-m array into 4 length-m/4 2. call Q (A); /* and get B, Bs,...*/
. . arrays, B By,...,Bs; R will take 3. call P(B));
2v/m steps to merge 2 size m 4.call P(By);
arrays , where m is the size of input 5.caliR(By, By);
arrays. Each statement line in and 6.return;

Suppose 7 is a number of power of 4, What of the following options are true about the
: number of steps (p(n) ) and complexity (Cp) of the procedure P in the question above?
(C,,D are constants)

A. p() =2p(n/4) +Cn*?+D
% B. p()=4p(n/4)+Cn/*+D | ' .
C. C,=06(nlogn) ﬁ’é;
P
‘ D. C,=6(/nlogn) ' 2"
: E. C,=6\n) _‘:}g,
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8. - Existing 2 sets A and B, |A]| = 3,|B| = 5, which of the following options-are true? -

the number of possible functions from A to Bis 2'°.

the number of possible 1-tol functions from A to B is 5°.

the number of possible onto functions from A to B is 0.

the number of possible binary relations on A X B is 2%,

the number of possible symmetric binary relations on A X B is 21°.
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9. Suppose X,y represents people. Let S(x,y) be the predicate of “x is a senior of y,”
F(x,y) be the predicate of “x is a friend of y,” Choose the correct logic statement(s)

which have the same meaning as the sentence ---At least one of any person’s

senior is his friend.
A. VxVy Fx) >SGx).
B. 3Ix(Vy, (SGy) AFOpx).
C. VYx(Vy (S6.x)—> Fkxy)).

D. IV y,F@Hx) v SOGx).

E. none of the above.
10. What equations are true when using generating function to solve the recurrence
series: a, = 6a,_, —9a,_,, a5 = 1,a; = 6, which of the followings are true?
A. g(z) =1/(1-32)?
B. g(z)=1/(1-32z%
1+6z
C‘ g( ) = (1 32)2
D. a,=((n+1)3"
E. a,=mn+1)3"
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11. Concept of linear independent.
A. The linear system Ax = b has unique solutlon for b, then the columns of 4
are linearly independent.
B. The columns of the change of-coordinate matrix P are linearly independent.
C. The subset of a linearly-dependent vector set is linearly dependent.
D. If A is diagonalization, then A has linearly-independent columns.
E. IfA"A is invertible, then A4 has linearly-independent columns.

C12.IfA s diagonalizable and has eigenvalue A, then

A. A7has eigenvalue 1/ A.
B. A?Zhas eigenvalue 2).
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C. If B has eigenvalue A, then A is similar B.
D. A has an eigenvector basis to span an eigenspace of 4.
E. A=PDP, where matrices P and D are unique.
13. Let W be a subspace of R” with an orthogonal basis {w1, .., wp} and let {v1, ..,
v¢} be an orthogonal basis for W+,
A. {wi,..,wp, V1, .., v} is an orthogonal set.
B. Span{wi,..,wp,v1,..,vg} =R".
C. dimW+dim Wi=n.
D. xeWuW-!foranyxinR".
E. Wn W= ¢(empty set).
14. If Anxn can be spectral decomposed, 4 = Muiar™ + Aawaua ™+ .. + Amttmtin”, Where
A and u; are eigenvalues and eigenvectors of A.
A. A can be any square matrix.
B. m<n.
C. If),is the least eigenvalue, then A; 2 0.
D. - All A; are different.
E. All u; are orthonormal.

15. Find a singular value decomposition A4 = v® VT with U and V being both

orthogonal matrices, where 4 = [g 171 _lﬂ Which values are notin Uor V

matrices ?

A 1/43.
B. 1/410-
C. 2/410.

D. -2/3.
E. 1/3.
16. The following is the pseudo-code for Gauss-Jordan method.
fork=1ton
{
for j=k+1 to n+1
axj = axj/ X
for i=1 to n; i is not equal to k
for j=k+1 to n+1
ai=aij-(aik)(ax)
}

Which of the following statements are correct?
A. the solution is stored in a(i, n), i=1 ton
B. the solution is stored in a(n+1, i), i=1 ton
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E. the solution is stored in a(i, n+1),i=1 ton

17. Which of the following transformations are not linear?

B. Txixz,x3]T = [x1+1, x2-1, x3]"
C. Tx1,x2]T = [x1-%2, X1#%2]"

D. T(ax*+bx+c)=(at+b)x+(b+c)

E. T[x]=e*
18. Select the value(s) of k& so that the matrix
e 4]
k k
is not invertible.

A1

B. -1

C. 0

D. no solution
E. kcan be any value.
19. Given the following sysfem of linear equations: _
ry + 2r0 — 34+ x4=20
—ry — 2y + 313 + dry =0

—Xr1 — 2;’172 — Iz — 7:'1_7'4 = U
Which vectors form a basis for the solutions to the system?
17 - -1 —4
1 2 -2 0l
A. 0 C |- 1 D. 3 E. |~ 3
0 L5 1
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A. S:the map in R? which rotates points about the x1-axis by an angle /2.
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20. The followmg 1s the pseudo code for LU Decomposition.
fori=1,2,3, ...,

Ly = Ay
forj=b, ...,

forj=2,3,...,n-1
{
for i=j, j+1, ...,n

c
Ly = Ay — z Lix Uy
k=1

for k=7, j+1, ..., n

d
U = (Ajx — Z L;;Uy)/Ly;
=1

n—1
Ly = Apn — Z Lo X
k=1

Which of the follow statements are correct?
A. a=n-1

b=1

c=j-1

d=j-1

X=Uyn
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