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Note that for problems 1-15, we consider only matrices with real values.

[1]. (3%) 94
What is the determinant of

21 3 4
1 520
?
1 00 3
2 0 01

(A) 70, (B)-70, (C) 65, (D)-65 (E)85

04B. CH4 12,

C.

2 1 3 4 6 1 3 4

1520 1520

1003| |5 00 3 (4 =2 )
2 00 1 0001

—613‘

=115 2 (4 )
—500‘
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| 1 3|
=5 3
{ £ { ( )
=(-5)(2-15)= 65
[2]. (3%) 9
If v=[1, 2, 3, 4, 5]", what is the rank of w' ?
(A)1, (B)2, (C)3, (D)0, (E) Not well defined
08B. CH8 16B.
A.
[3]. (3%) 9
For the same v in problem 2, what is the rank of wv'
(A)1, (B)2, (C)3, (D)0, (E) Not well defined
08B. CH8 16B.
A.
[4]. (3%) 9

Which of the following is incorrect?

(A) Any n+1 different nonzero points in R" must be linearly dependent.

(B) In R? any two linearly dependent vectors must be on a straight line.

(C) Let A be an mxn matrix with m>n and b be an mx1 vector. Then Ax=b may have

multiple solutions.

(D) Let A be an mxn matrix with m<n and b be an mx1 vector. Then Ax=b must have

at least one solution.

E) Let A be any 5x4 matrix and | be the 5x5 identity matrix. Then 1+AAT is invertible.
(B) y y
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(A)
(B)
©

(D)

(E)
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(A)(B) 06A. (C)(D) 03B. (E) 13D.
incorrect .
( CH6
( CHe6 10
12 | 5 |
’7)(1—‘
3 6 L J: 15
X2
00 0
X
1238 7 | [s]
X2 =
246 el
X3
AAT 5x5 (  CH10 26)
U,  AA'=Udiag(k, ko, ks, ks, ks)U™ |
k, ko, ks, ks, ks~ =0 ( CH13  15CH13  17¢)
(1+AAT) = UIU+Udiag(ky, ko, ks, ks, ke)U™
= U(I+diag(ks, ko, ks, ks, ks))U™
= Udiag(1+ky, 1+k, 1+ks, 1+ks, 1+ks)U™
det(I+AA"=det( diag(1+ks, 1+kp, 1+ks, 1+ks,1+ks) )
( CH4 6a)
=(1+ka) (1+ko) (1+ks)(1+ka)(1+ks)>0
(1+AAT . ( CH4 17
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[5]. (3%) 9

Which of the following is incorrect?

(A) If A, B are invertible, then (AB)™ exists and (AB)'=BA™*
(B) trace((A+B)C)=trace(AC)+trace(BC)

(C) det(AB)=det(A)det(B)

(D) trace(AB)=trace(A)trace(B)

(E) If A, B are positive definite, then so is A+B

(A) 02A. (B)(D) 02C. © 04A.
(E) 10C.
D incorrect .
(A) : ( CH2 12
(B) tr((A+B)C)=tr(AB+AC) ( , CH2 9)
= tr(AB)+tr(AC) ( CH2 28)
(© : ( CH4 6)
(D) , .
(E) . ( CH10 20)
[6]. (3%) 94
i 1 2 3 |
A= 4 5 6
7 8 9

Which of the following symmetrix matrix B satisfies
x'Ax=x"Bx , ¥xeR®
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6 1 4 5

1 4 7 1 4
A |456|® |456|(@© |457

7 6 9 6 6 9 57 9

1 2 3 1 3 5
® |256|E |357

3 6 9 57 9

10A.

E.

B A . (  CH10  17b)
[7]. (3%) 94

Give an nxn matrix A written as

B

where B is njxny, C is nyxny, D is noxny, O IS noxng, and n=n;+n;. Assume B and D are
invertible and O is a zero matrix. Then what is A™ ?

Bt c?t B O B* o)
(A) (B) ©
o Dt ct pt -B'cp?t D?
B* —BicD™?
(D) ) (E) A may not be always invertible.
o) D"




94IE .doc 10/17/2006 == 6 ==

02A.
D.
( CH2 13)
[8]. (3%) 9
Given
06 04
A=
04 0.6
A1
Let X1 > X, be A's eignevalues. What is ?
A2
0.5 0.9 1 2 3
(A) (B) © (D) (B)
0.3 0.3 0.2 0.3 0.5
12C.
C.
x*—(1.2)x+(0.2) ( CH12 13
=(x-1)(x-0.2)
[9]. (3%) 9

Following problem 8, what are A's eigenvectors associated with
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A1
? Each eigenvector is scaled to have length one.
A2
_2112/3112 _1/32 1/312 123112 1 0
(A) 1/2 ’ 1/2~1/2 (B) 1212 |’ 1/2 © ’
1/3 27413 27413 -1/3 0
_:U21/2 1/21/2 :U51/2 _251/2
(D) 12 ! 12 (E) 12 1/2
1/2 -1/2 2/5 1/5
12C. CH 10,11.
D.
1, (Alv=o  v={t[1, 1]"| teR} (  CH12 10
+ [1/21/2, ]JZJJZ]T
0.2, (A-0.21)v=o0 v={t[-1, 1]T| teR} ( CH12 10)
+ [_1/21/2’ 1/21/2]T
[10]. (3%) 95 ( )

Assume the answer of problem 9 are v, vo. If x=[ 4, 0]" and we represent it as
X=0oVitopVa

then what are o;; and o, ?

(A) 3", 3" (B) (2-2"2,2-2"3 (C)(2-2"2-2")

(D) (3]J2’ 31/2) (E) (31/2’ 2. 31/2)

06D. CH9 12a.

X=o1V1t+oVao o, QL2

Vi, V2,
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V1 2.2Y2=q,
Vo 2.2%2=¢,

10/17/2006

[11]. (4%) 94
Following problems 8-10, what is lim A"x ?
n— oo
2 2 1722 1/3¥2 2121312
(A) (B) ©) B
0 2 1722 2Y/213Y2 —1/3¥2
16B. CH16 5.
B.
U:[Vla V2]7 U 1
A=Udiag(1, 0.2)U".
A'=Udiag(1, 0.2"\U"
lim(A"x)=Udiag(1, 0)U"x=...=[2, 2]"
[12]. (4%) 94

Consider an nxn symmetric matrix A. If A is positive definite, then which of the

following properties is wrong? If you think all are correct, select E.

(A) Ai >0, Vi

(B) Aisinvertible

(C) AitA—2A; >0, Vi #/
(D) AiAA* >0, Vi %/
(E) All are correct.

10C.

CH10 26a.
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E.
(A) ( CH10 263
(B) : (  CH1I0 22
(D) A Ay i, ( CH10 26a)
( CH10 26a)
(© ;
(A)(D) Ai > 0, Ayj > 0, AiA-A> >0
AiiAjj:Aijz"'e, e
(Ai~Ay)*+4e>0
(AP ANA+AE0,  (A+A) A0, (ArtAy)>4A
(Ai+A))>2A;, AitAj —2A; >0
[13]. (4%) 94
If
1 00 0O 1 010 1
21 0 00O 01 2 11
A= 32100 0 0110
1 2310 0 00 21
11111 0 00 01
Wh a 't is the solution of
X1 15
X2 7.5
A X3 155
Xa 14.0
X5 4.0
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05 05 15 15 05
05 -15 05 25 15
(A) | 15| B |05| () |-15| () |-05| ()| 25

10

25 1.5 0.5 -15 -0.5

-0.5 25 1.5 0.5 -15
03A.

E.
Ax=Db, A B, C. BCx=h.

A B, C ,
Cx=y, By=b Y, Cx=y X .
[14]. (4%) 95 ( )

Given any Vectors Xy, Xz, ..., i, Define an IxI matrix A with Aj=x"x;, i,j=1,2,...,I.
Which of the followings is incorrect?

(A) A is symmetric.

(B) A is positive semi-definite (i.;e., A's eigenvalues are >0)

(C) Alisinvertible

(D) A's diagona elements are nonnegative

(E) A is a sguare matrix.

10C. CH10 26.
C incorrect.
X1, X2, +oey X| Ix| W,  A=W'W.

(©) ;
x1:=[1, 2], xo=[3, 6]"
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5 15
A=
15 45
[15]. (4%) o7}
Define
1 2 3 45 X1
2 3 45 6 X2
f(x) = (V2)[ X1, X2, X3, X4, X5,] | 3 4 5 6 7 X3
4 5 6 7 8 X4
56 7 8 9 X5
and f(x) = [0 f(X, -orr X)) D X1, ey OF(Xay ey Xe)/ D X5 1T
What ([0203]")?
22 22 22 22 22
25 28 25 28 24
(A) |33] (B) |36 | (O 33 (D) | 34 (E) | 35
39 40 40 40 39
45 51 46 46 45
10A.
D.
A nxn , f(X)=x"Ax, f(x)=2Ax.
[ ] (X e s X)= 2k Bk + 2 20i<j XX ( CH10 29)
9 (X, s Xn)/ O Xp = 28ppXp + 22 icp ApXi + 22 pqj A

(

k=p, i=p, i=]
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p=1.2,...,n,
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= 2appXp T 22 i<p ApiXi + 22 p<j A

= 28ppXp + 22 jp A

=22 aX

=2 (A

p )X
f(X)=2AX.

[16].
[17].
[18].
[19].
[20].
[21].
[22].
[23].

(5%)
(5%)
(10%)
(5%)
(10%)
(5%)
(5%)
(5%)




