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(25%) L Fill in the blanks.
L.

det

o o OO

— = D D
— T e

(o B e B i B
M.

—2

1 4 3
A=1 -1 =2 0. A'l=
9 2 3

3. The angle between z = [1,1,1,1]" and y = [8,2,2,0]" is

2. Let

4. If A is an m x n.matrix of rank r, then dim({N(41)) =

5. Let |
{2 -3 1
A=11 =2 1 }.
1 -3 2

The dimension of the eigenspace corresponding to the eigenvalue A = 1is

(25%) II. Fill in the blanks.

1. Let V = gpan([1,0,1])) C R3, then V1 =

2. Let x = [2,4, ey 2n]*, then “Xl 1 =

3. Let v = [1,1,1]* and b = [2,4,6]%, then the projection of b onto the line v is

4, Let

The eigenvalues of B~ are

5. Let I : R —» R® be a linear transform defined as L([a, b, ¢]*) = [0,0,b + ¢[*, then
dim({Ker(L)) =




CrJ VAR S-S N~ SR S B

n—mrm AGIBR % ) F memwomesmep,
1= ji"ri}&k g 2603 5 4 g 2 W it [(BRE] NEH

(20%) II1. Mark O if the statement is true, and mark x otherwise.

1. If 5 and T are subspaces of a vector space V, then SUT is a subspace of V.

2. If x is a nonzero vector in R* and Ax = 0, then det(A) = 0.

3. Let E = |z,,29,...,2,] be an ordered basis for B*. If L; : B* — R" and Lo R* —
R" have the same matrix representation with respect to F, then L = L.

4. IfU,V, and W are subspaces of R*, then U L V and V L W imply U L W.
5. If A is an n x n matrix, then 4 and A” have the same eigenvalues.

6. A basis of a vector space is an orthogonal set.

. Let A be an n X n real matrix, then A has rank n?.

. An orthogonal set of vectors in a vector space are linearly independent.

o 05 =]

. BEvery diagonally dominant real matrix is positive definite.

10. Every real symmetric matrix can be diagonalized.

(30%) IV. Choose the best answer in the following questions.

1. e is a scalar and A4, B, and C are matrices for which the indicated matrix operations
are defined. Which on the following statements is false?

(a) A(B+C) = AB + AC

(b) a(AB) = A(aB)

(c) (A-+ B) = A% + 2AB + B?
(d) (AB)™ =B~'A™

(e) all of the above

2. Which one of the following statement is not equivalent to the rest for an n x n
matrix A?

(a) A is nonsingular
(b) Az = 0 has only the trivial solution

)
)
(¢} A is row equwalents to the identity matrix
(d) det(A) #
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(¢) The row vectors of A form a basis for RB".

3. Given

i A B o 1 S -
B G e B
il i BD et
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G e BD

Which is det{A)?

{e) none of the above

4. Let P, denote the set of polynomials of degree less than 7. Which of the following
i a subspace of P,?

(2) The set of polynomials in P, of even degree
(b) The set of polynomials in P, of degree 3
(¢} The set of polynomials in P; such that P0) =0

(d)} The set of polynomials in P; having at least one real root
(e) none of the above

9. Which one of the following statement is false?

a} Az = b is consistent if and only if B is in the column space of A,

(a)
(b) The rank of A plus the nullity of A equals m, where A is an m X n matrix.
)

(¢) The dimension of the row space of A equals the dimension of the column space
of A.

(d) The null space of A equals the orthogonal complement of R{AT).

(¢) The intersection of two orthogonal subspaces is the zero vector.
6. Let u,v € R" be orthonormal vectors, then ||3u + av||; =

(a) 5

(b) 7

(c) 5
(d) 7

(e) none of the above
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7. Let € ™™ be orthogonal, then Q|2 =?
(a) O

8. Let A € R™™ have eigenvalues 2,4, -, 2n, then tr(A4) =?

n{n — 1)
(e) none of the above

9. Let A € R™" have rank r, then dim(Null(A)) + dim(R{A)} =7
(a) m
(b) n

(c) m
(d)

)

(e} none of the above

10. Let A € R**? have eigenvalues A(4) = {1,2,5}, then A(A™!) =?

(a) {0,1,4}
(b) {-1,-2,-5}
(c) {1,8,125)
(d) {-1,-0.2,-0.5}
(e) {1,0.2,0.5)




