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PartI. Linear Algebra (50%)

BERE (5E 5%)

1. Thevectors [1 1 117, [1 0 =1 0], [1 -2 ~3 4] eR*are
(A) linearly independent.
(B) linearly dependent.
(C) mutually orthogonal.
(D) able to form a basis for R
(E) able to form a spanning set for R

5|, then
2

(A) rank(4) =2.

(B) det(4)=1.

(C) [2 1 —2]"is in the nullspace of 4.
(D) If b=[0 1 0]", the linear system 4x = b is consistent.

[RIPRR <4

2. IfA=[—

N
—_O N

100
(E) Aisrow equivalentto (0 0 O].
000

1 -3 2

(A) 0 is an eigenvalue of &”.

(B) e is an eigenvalue of &,

(C) A is diagonalizable.

(D) €' is diagonalizable.

(B) There exists a QR factorization for &'.

2 -3 1
3. A=[1 -2 1].Which of the following is NOT true?

. 4. Which L is a linear transformation?
(A) L(X)= X+m (1111 e poxe
B) L(A)=A4- AT, AeR™.
(©) L(x, %, x,17) = x, +2x, —x,.
® i(z)-["1%]
(E) Noné of the above is linear.
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5. Foranyf, g € C[-n, =], the inner product in the vector space C[—n, 7] is defined by
1
<f.g>== f(x)gx)dx.
T T
If (1 + cos x) € C[~m, =], the length ||1 + cos x|| is
(A) V21 (B)V3 (C)n (D)v2 (E) None of the above is true.

6. Which matrix diagonalizes ["1' ;]?

(A) %[_i }] (B)[g 2] (C)[(l) (2):, (D)[(l) _};J‘/%] (E) None of the above is true.
7. Which matrix has trace 1 and determinant -2? _
@ 17 @y 3] ©|F ] o} 1] @eneortresoveis me.

|
© seommarn- e ournom-[]

‘What is the transition matrix from E to F?

(A) [:Z 12] B) [_i - g] ©) ['ig - ;:I D) [:Z ;] (E) None of the above is true.

dp(x)
9. L(p(x)=|, dx e . If p(x) = ax+f, which matrix 4 saﬁsﬁesL(p(x))=A[g]?
> [ pax

(A) A=B 1 /g] ®B) A=E (1’] ©) A=[(l) 2] ) A=[} v ﬂ (E) No such matrix

exists.

10. Let x=[103 0", u;=[1 =1 0 1)7/+3 andu,=[1 1 1 0]"/+/3. § = span{u,, u,}.

Let T be the orthogonal complement of S, T'= §*. The vector in T that is closest to x is

(A) (1/3)[53 4 117 B) (1/3)[ -2 -3 5 ~1]7 (C) (=2/3)[0 -2 -1 2] (D) (1/6)[3 -11 4 5"
(E) None of the above is true.
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PartIl. Discrete Mathematics 2008 (50%)

1. [10%]
(1) (5%) If statement g has the truth value 1, determine all truth value assignments for the
primitive statements, p, 7, and s for which the truth value of statement

(g2 (=pvr)A=sDA[—s > (=r Ag)]

is 1.

(2) (5%) Express the negation of the statement P €> ¢ in term of the connectives

NandV .

2. [15%]

(1) (5%) Determine which of the following statements are true and which are false.
@ Z'c0
® R'NC=R"
© R cQ
@ O0'nZ=Z

) Z*UR'=R"
(2) (10%) Prove that forall n€ Z*,n>3 = 2" < n!
3. [15%)] Let M be the finite state machine in the following figure. For states S;, S; , where
0<1i, j <2, let Oy denote the set of all nonempty output strings that M can produce as it

goes from state S;, S, €.8., 020 ={0} {1, 00}". Find O;, Oy, and Oy,.

4. [10%] Find the coefficient of X in (%’ +x%+x°+---)°.






