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(1). (5 pts) Let S = {(:1:1,:1:2,:53) € R3|x1 — 1y + 23 = 0}, denote S+ be the set of all
vectors in R® that are orthogonal to every vector in S. Which of the following is
correct?

(A) (1,1,0) € S*.

(B) (1,-1,1) € S*.

(C) S is a subspace of R and dim S = 1.

(D) Let (1,1,0) = w + z such that w € S and z € S*, then z = (
(E) Span{(-1,0,1),(-1,1,-1)} C S.

(2). (5 pts) Let A € M**4(R) and det A = —4. Which of the following statements is
correct?
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(A) The adjoint matrix adj A has determinant —64.
(B) det AT = 16.
(C) det(—A) =—

(D) If A= [a; a; a;z a4] and b € Span{ay, a;,a3,24}. Then
det A = det [al +b az ag 34]

(E) A is singular.

(3). (5 pts) Suppose the matrix [ can be transformed to the reduced
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row echelon form [0 0 d } Which of the following is correct?
0 1 1
(A)a=1. (B)b=3. (C)c=

)e=20." (D)d=-1. (E)e=2.

2 2 2 2 0 2|’ 3 2

(4). (5 pts) Let A= B 2},B= [2 3],0= [3 1],19 [2 0] nd E = [2 0]_
Which of the following statements is correct?

(A) A is similar to D.
(B) B is similar to D.
(C) A is similar to E.
(D) C is similar to D.
(E) F is similar to D.
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(5). (5 pts) Which of the following statements is correct?

(A) If the reduced row echelon form of [A b] contains a zero,row, then Ax = b
has infinitely many solutions.

(B) If V and W are subspaces of R™ having the same dimension, then V = W.

(C) Let M™*" denote the space of all m X n matrices. A matrix representation
of a linear operator on M™*” is an m X n matrix.

(D) A mapping f : R® — R™ is uniquely determined by its images of the stan-
dard vectors in R"™.

(E) Let A, B, and C be any matrices such that the product ABC is defined.
Then rank(ABC) < rank B.

(6). (5 pts) Which of the following statement is wrong?

(A) For any n x n matrix A, the columns of A are linearly independent if and
only if the rows of A are linearly independent.

(B) For an m x n matrix A, the nullity of A equals the nullity of its transpose
AT,

(C) An m x n matrix A defines some linear transformation T : R* — R™. T}
is onto if and only if rank A = m.

(D) A set S of vectors forms a basis for a subspace V' of R™ if and only if the
vectors of S are linearly independent and the number of vectors in S equals
the dimension of V.

(E) The set V = {(z1, %2, z3) € R®|3x; + 2z — 25 = 1} is not a subspace of R®.

Z S HRA (0% FRABAKRBE TEEE, LHEE )

11 2
e (10pts) Let A= {0 O 1:| . Let A = QR be the Q R-decomposition of A. Then
110
Q= (7) ,and R = (8) :
2 -2 01
e (15 pts) Let A= 8 :]r) _i 8 . Let n be the number of the Jordan blocks of
0 -1 0 3

A. Then n =

—
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01
e (15pts) Let M= |1 1|. Let M =U LVT be the singular value decomposition
10
of M. Then U = (10) , D= (11) ,and V = (12) ;
3 -7 8 9 —6]
0 2 -5 T 3
o« (10pts)Let A=[0 0 1 5 0|.ThendetA= (13) .
0 0 2 4 -1
0o 0 0 -2 0

« Suppose V = M?*2(R). Let V3,V be two subspaces of V' defined by

Vlz{[a-li)-b 2a—ll)—3b] a,bGR},

0 a
V2={[—a+2b b] “’bER}'

Then
(i) (8 pts) dim V3 +dimV, = (14) :
(i) (8 pts) dim(V4 + Vo) = (15) .
(iii) (4pts) dim(VinVz)=__ (16) .
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