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7 218 =[1 a”ll, 2][(1) i] and a,b,c € R,then a+b +c¢ =?

0 1

(A)58 (B)59 (C)60 (D)61

e & o 0o ™

How many of the following statements are true?

If the matrix A isa 7 X 4 matrix and rank(4) = 3, then the dimension of the row space of 4 is 4.
Let A be an m X n matrix. Then nullity(A) > n —m.

For two squares n X n matrices A and B, rank(AB) = rank(A) if and onlyif B is nonsingular.
If the columns of a matrix are dependent, so are the rows of the matrix.

(A)0 ®1  (©2 (D)3 (EM

3.

(D)
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Which matrix is non-singular?

2 46 9
1 3 5 10
1 3 5 7
1 1 1 1
1 2 6

2 3 7

3 6 18

1 1 2 3]
5 7 9 1
3 3 9 12
4 4 8 12]
1 0 0 0]
0 2 0 O
0 0 0 3
4 8 8 12

How many of the following statements are true?

Every n X n matrix has n eigenvalues and n eigenvector.

If A isan n X n matrix, then the rank of A is equal to its nonzero eigenvalues.

Two eigenvectors corresponding to the same eigenvalue are always linearly dependent.
If a triangular matrix is similar to a diagonal matrix, it is already diagonal.

(A)0 ®1  ©2 D3 (EM
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5. Llet A—[l 0].Fmdthe eigenvaluesof A+ A+ A+ 1.
(A) 5+2v55-2V5
(B) 0,1
(€) 3++v53-+5

1+V5 1—V5
O ===

6. How many of the foilowing statements are true?
1 27, . . 5 0
[ [4 3] is similar to [O _1].
] If A isidempotent, then I — A is idempotent.
® if A isidempotent, then (I —24)7t = (I — 24).
® A square matrix with linearly independent column vectors is diagonalizable.

(A)0 B)1 ©2. (D)3 (BM

How many of the following statements are true?
If u is orthogonal to v and w, then u is orthogonalto v + w.
if u is orthogonalto v+ w, then u isorthogonalto v and w.

o & 0

If {u,v} isan orthonormalsetin V,then u—v = V2.
®  Every orthonormal set of ¥V must be linear independent.

(A)0 ®1  ©2 B3 (M

How many of the following statements are true?
if AT isorthogonal, A isalso orthogonal.
If A isan orthogonal matrix, then A is symmetric.

o &6 0 X

If A hasorthonormal columns, then 44T = 1.

® Let A be a positive-definite matrix in R™". Then A + I, is a positive-definite matrix.

(A)0 B)1 ©)2 3 (EM

9. Letbases E ={v,,v,} = {[é] , [153]} and F ={u,,uy} = {[?][137]} If [Lcl Z] is the transition
matrix from E to F and a, b,c,d € R. Please determine the valueof a+ b+ c+ d.

(A)-182 (B)-184 (C)-190 (D)-194
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10. lLet A= [—1 2 —1|. What is the sum of the eigenvalues of A?
0 -1 1
(A)o ()2 (C)4 (D)6

11. Letset A = {5,6,7,8}. Define arelation R on A where R = {(5,7),(5,8),(6,7),(6,8),(7,5),(7,8)},
which of the following properties does this relation have?

(1) Symmetric

(2) Asymmetric

(3) Antisymmetric

(4) Reflexive

{5} Irreflexive

(6) Transitive

A)(1), ), (6) B)(2), (5), (6) (€)(3),45) 8)(6)
12. 29%%22 = g(mod 17),find a.

(A)8 (B)9 Q11 D)12

Questions 13-16 below constitute a set. Please consider them as one large question and answer accordingly.
Solve the linear recurrence relation a, — 3d,_; + 2a,_, = —5n + 3 with @y =2 and a, = 8, and let

ap =b*2"+ cn?® + dn + e.

13. b=? (A3 (B)}4 (€5 (D)6

W c=2rF (B | ©F  (OF

15. d =? (A)lzE (B)%Z (C)g (D)%—}

16. e =7(A)8 (B)9 (010 (D1

17. Find the number of ways to make change for $100 using $10, $20 and $50 bills.
(A)8 (8)9 (€)10 (D)1l

Questions 18-20 below constitute a set. Please consider them as one large question and answer accordingly.
Let X ={2,3,4,5,7}, Y = {4,5,6}. For a function f andaset S, define f(S) = {f(i) | i € S}. Please find
the answers for the following questions.

18. How many functions f:X — Y are one-to-one?

(A)o (B)4 (C)12 (D)24
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19. How many functions f:X — Y are there such that |f(X)| = 3?

(A)76  (B)95  (C)150 (D)211
20. How many functions f:X — X are there such that f({2,4}) ={3,4} andforall x € X, f(x) #5?
(A)64  (B)128 (C)160 (D)240

Questions 21-22 below constitute a set. Please consider them as one large question and answer accordingly.

Suppose the A and B are events in a sample, such that p(A4) =§ , p(B) :-51; , p(4]B) =-§- , and

p(BlA) =~ .

21. a =7 (A)3 ()4 (C)5 (D)6
22. b=7 (A)35 (B)36 (€)37 (D)38

23. Let A, B and C be sets. Which of the following statements are true?
) If A€EB and B & C then A€ C.
(B f AeB and BE€C then A< (.
) f A€EB and B & C then A€ (.
(D) If AEB and B S C then AC C.

24. How many of the following statements are true? Note that by (a,b)=(¢,d) we mean a=c and b=d.
® f:N->N, f(x) =3" isone-to-one

® f:N-N, f(x)=3" isonto

® f:N-N, f(x) = 3% is bijective

® f:R- R? f(x)= (x%—x2) isone-to-one

® fIN->NXN, f(x)=(cux+1) isinjective

(A)0 B (C)2 (D)3 (E)}

25.  Which of the following function ‘qﬁ from (Z,+) to (Z,+) isahomomorphism?
(A) ¢(n) =-n

(B) @) =n?

) ¢(m)=2n+1

(D) ¢(n) =27
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