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I.If[35 16]— [a 1][ ”C ]and a,b,c € R,then a+b+c= 2

A7 B8 (©)9 (D10

2. How many of the following statements are true?

® If E is an elementary matrix, then det(E) ==1.

® Forany A,B € M™"(F), det(AB) = det(A)det(B).

® Amatrix A € M™"(F) hasrank n ifand only if det(4)=0.
® Forany A € M™™(F), det(A%) =~ det(4).

@0 ®1 (©2 D)3 (B4

3.Let A bean m X n matrix whose null space has dimension: k. Which conclusion is correct?
(A) The dimension of NULL(A™) is k.
(B) The dimension of row space of A is m — k.
(C) The dimension of column space of 4 is m — k.
(D) The dimension.of row space of 4 is n — k.

4. How many of'the following vector functions-are linear transformations?

¢ (13 D))

e
* n([1])-[5]
¢ T*([ =101

A0 ®1 (©2 O3 @4
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5. How many of the following statements are true?

® The Gram—Schmidt orthogonalization process allows us to construct an orthonormal set from an
arbitrary set of vectors.

® An orthonormal basis must be an ordered basis.

® Every orthogonal set is linearly independent.

® Every orthonormal set is linearly independent

A (B)1 ©2 O3 &4

6.Let A= [_22 _31] , please.find 4199
(A) [__4,0100 1_14100] (B) [4‘](.)00 1_14100] (C) [4](.)00 1___%1“100] (D) [4_::)00 1 +f100]

7.How many of the following statements are true?

® Every linear operator on an n-dimensional vector space has n distinet eigenvalues.
® Any two eigenvectors are linearly independent.

® Similar matrices always have the same eigenvalues.

® Similar matrices always have the same eigenvectors.

Ao ®1 ©2 @3 (E)M

For problems 8-10, please find a singular value decomposition for the following matrix.

11 1
1 -1 0| =UxV

10 -1
8. U=7
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9.L=7

10 0 V3 0 0 V3 0 0 v3 0 0

0 v3 0 0 V3 0 0 1 0 0 V30

w0 0 V3] 5[0 0 V3 L0 03] [0 01
10, V=27

10 0 1 bl 10 0 10 0}

0 2 2 g & L I g <4 L

V2 2 V2 A Va2, 2 V2, v2 |

0 & -1 g L =1 0 L =L p i\ -2

(A) V2 V2 B) V2 2 ©) ] (D) V2 w2 |

11. Determine whether each of these compound propositions is satisfiable.
D @V-DA=pVOAER Y —g).

@ - DANp = AP = QAP = =g).

3 VAPV OAGD V=)

@1 B, @) ©O@),0) ®) M1).3)

12. Let S = {a,{a}, ¢, {p}}, and P(S) denote the power set of S. How many of the following
statements are true?

® ges

{a}c s

flajpes

pES

pES

¢ € P(S)

¢ < P(S)

{} € P(S)

® (p}SP(S)
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13. Let set A ={1,2,3,4}. Define arelationof R of 4 as R =

{(1,3),(1,4),(2,3),(2,4), (3,1), (3,4)}. Which of the following properties does this relation have?
(1) symmetric

(2) asymmetric

(3) antisymmetric

(4) reflexive

(5) irreflexive

(6) transitive

A1), @, 6)  (B)2). (5, (6)  ©B) () D))

14. Consider a graph

How many of the following statements are true?
® [t is bipartite.

@® [t has the longest simple path of length 8.

® It has an Euler circuit.

® [t doesn’t have an Euler circuit.

@a» @®1 ©z (O3

15. How many of the following statements are true?

® A graph G has a spanning tree if G is connected.

® A graph G = (V,E) with |E| = m satisfying 2m = ¢y deg(v).

® A graph G = (Vy,V,, E) is bipartite, when G has a Hamilton cycle, [V} = |V,].

® A graph G = (V4,V,, E) is bipartite, when G has a Hamilton cycle, “V1| - |V2” <1
@M1 B2 ()3 (DM

For problems 16-18, please solve the linear recurrence relation a, + 6a,-1 + 9a,-, = (—3)" with
ap=2 and ay = 3,and let a, = (i + jn + kn?) - (—=3)".
16. i =? (A)1 (B)2 (C)-2 (D)3
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17.j=)-3 ®: ©-> O3

18 k=2(A) (B - (O-3 O3

2

For problems 19-20, please find X = 101™* modulo 4620.
Let X =100-a+b.

1. a =7 (A)I5 (B)l6 (OY17 (D)18

20. b=? (A0 (B)1 (C)2 (D)3

For problems 21-22, suppose E-and F are events in a sample space with p(E) = % , p(F) = -;- )

and p(E|F) =§ . Find p(F|E) =%.

21. a=? (A)1 (B2 (€3 DM
22.b=7 (A2 (B3 (O4 (D)5

23. Which the following statement is false?
(A) If NFA with k states.aceepts any character at all, then it cannot aceept a string of length < &

(B) The set for all the string that does not belong to a particular regular language L, is also a
regular language |

(C) The result of subset operation of a regular language set can still be regular

(D) Any kind of NFA can always convert to a DFA

24.Let N be an NFA with n states,let Jk be the number of states of a minimal DFA which is
equivalent to N. Which one of the following is necessarily true?
A) k=n?
B) k=2
(C) k<n?
D) k< 2®
25. Which of the following is not context-free language?
(A) L1:{ 0P190"| p=gq and pgr =0}
(B) L2:{ 0P190"| p=q =7 and pgr = 0}
(C) L1:{ 0P190"| p=gq or g =7 and pgr =0}
(D) all of above are context-free language
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