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PRINCE SULTAN
Chapter 2: Matrix Algebra B

Question 1.

Compute each matrix sum or product if it is defined. If an expression is undefined,
explain why.

2 0 -1 7 =5 1
A—[4 =5 Ei|' E_[l —4 —3:|'
3

(4 3 o= 2] o[

1. =24, B-24, AC, CD

2. A+2B, 3C - E, CB, EB

Question 2:
Let A = _i f] and B = [: _ﬂ What value(s) of

k. if any, will make AB = BAY

Question 3:

Answer by true or False
a. If A and B are 3x3 and B = [b; b: b;].then AB =
[Ab; + Abx + Abs).

b. The second row of AB is the second row of A multplied
on the right by B.

c. (AB)C =(AC)EB

d. (AB) = A"BT

e. The transpose of a sum of matrices equals the sum of their
transposes.
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Question 4:

Find the inverse of the matrix and use it to solve the system:

8 6 E.‘L'L + EI."I.'] = 2
5 4 5x1 + 4x: = -1

Question 5:

ALGORITHM FOR FINDING A~

Row reduce the augmented matrix [A [ ]. If A is row equivalent to /, then
[A I]isrowequivalentto [/ A~']. Otherwise, A does not have an inverse.

Use the above algorithm to find the inverse of the following matrix:

1 0 =2

-3 1 4

2 =3 4
Question 6:

Use the Invertible Matrix Theorem to check as fast as possible whether the
following matrices are invertible:

[ 5 7 46
|3 _ﬁ} 2 |7 _9]

5 0 0] -7 0 4
3.3 -7 0 8. | 3 0 -

8 5 1| 2 0 9

C 0 3 -5 C 1 -5 —4
.| 1 0 2 6. | 0 3 4

| 4 9 7 3 6 0
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Question 7:

Find an LU factorization of the matrices below:

a)
2 =4 4 =2
6 -9 T =3
-1 —4 8 0
b)
- 2 —6 6]
—4 5 -7
3 5 -1
—b 4 -8
| 8 -3 9
Question 8:

Solve the equation Ax = b by using the LU factorization given for A:

[ 3 7 =27 =7
4d=1 =3 5 | b = 5

| 6 -4 0 2

1 0 07 3 =7 =2
A= =1 | 0 0o =2 =1

| 2 -5 1][0 o0 -1l
Question 9:

Let v, = , and o =

S
I— |
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b
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b o 29 e

4
10 . . 4
J. Determine if u is in the subspace of B* generated

E

by {¥. V1. V.
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Question 10:

SEHRENE

&
p= [ Iﬂ],a:-dﬂ = [y w2 ¥s).
11

. How many vectors are in |¥. vz, v3 )7

o0 ed

a
b. How many vectors are in Col A?
¢c. Is pin Col A? Why or why not?
d. Determine if p is in Nul A.

Question 11:

Determine which sets are bases for R? and R3 . Justify each answer.

L2

b)

RiiE

c)
0 57 [6
1 7(.]3
2 4| |s

d)
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Question 12:
Find bases for Col A and Nul A, and then state the dimensions of these subspaces
and the rank of A:

0
il
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0o 0 =
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e B Y R O ]

N I

O I I
[ = RN = P
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