MATH 114/116 Linear Algebra
Worksheet 3

March 6, 2022

1. Find the inverses of the following matrices by -1 2 -4
directly solving the matrix equations, or show (¢)[-1 -1 5
that it doesn’t exist. 2 7 -3

2. Use Gauss-Jordan Method to compute the in-
verse of the following matrices:
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2 0 4
35 1 123 (i)(2 -1 3) (j)(O
12 1), |2 45]). 4 0 8 0
26 7/ \356

3. If A and B are invertible matrices of the same 16 -2 -1
size then show that k|2 5 6
4 4 5
o (A Ht=A
e (AB)"'=B"1A"L
o (AT 1=(A"HT. a b a
. (m) b a b
4. Given a b a
2 -1 01 0
S VAN Rl IR AR R 1 3 0
0 1 0 1 (m) -2 -5 7
3 5 2
calculate the determinant of the matrices A, B 1 =1 2
and B
5. Compute the determinants of the following ma- -1 00
trices: 0 4 3
o)l 0 1 2
2 3 —4 10 2 2 5
(a) (—2 6) (b) ( 7 3) 4 -4 7

-1 5 14
3 5
0 —4
~1 -3 0
1 5 4
-1 -2 3
2 8 5
3 -1 0 2
2 —4 -1 —6
6 2 3 9
7 -3 8 -7
5 5 2 7
1 3 3
0 1 2
@y 5 4
-3 -7 -5
—3 -2 1
1 3 0
P 3 4
3 —4 0



6.

10.

11.

a b c
Suppose that [d e f| =5. Find the following
g h k
determinants:
3a 3b 3c a b c
(a) |=5d —be —5f (b)| d e f
g h k —-29 —2h -2k
d e f a+d b+e c+ f
(c)la b ¢ (d)| a b c
g h k g h k
d e f
(e) a b c
3a—g 3b—h 3c—k

Verify that det(AB) = det(A)det(B) for the

matrices
-5
-1/

(-6 8 (6
= (0 5) e (S

. Let A and B be two invertible matrices with

det(A) = aand det(B) = (. Find the following
determinants in terms of a and § using the fact

that det(AB) = det(A) det(B).

. Give an example to show that it is nmot true

that det(A + B) = det(A) + det(B).

In each part below, find all values of ¢ for which
the given matrix is invertible.

t t? 1 0 0
1 2t (b) [0 cost —sint
0 2 0 sint cost
t—1 —t* Int
(c) 0 1 2t
0 0 t-—2
Find the inverses of the matrices

e[ 2

and use these inverses to determine the solu-
tions of the following systems of linear equa-
tions.

(2)

8x + 6y = 2,
S + 4y = —1.
(b)
Tx + 3y = -9,
—b6z — 3y = 4.
12. Suppose you solve Ax = b for three different
values of b:
1 0 0
Axy = |0f, A¥s = |1| and Ax5 = [0]. If
0 0 1
the three solutions ¥, ¥s, ¥3 are columns of a
matrix X what is AX?
Answers
-1 0
1. (a) [U 1].
4 -2
® %5 1)
(c) One can directly show that there is no ma-
trix | ¢ z whose product with the given ma-
trix is [o. If we had
a bl (-3 2] |10
c dl |9 -6/ |[01
this would mean —3a+9b = 1 and 2a —3b = 0.
This has no solution (check and see!).
- 3/8 —1/8 —3/8]
2 _41/5’9 éfg] ~3/8 1/8 11/8].
i 1/4  1/4 —1/4]
Lol 8 —29 3]
-1 0 1 0
3 _5 ].9 _2 3
0 1 -11 5 s 1
[0 -1 1 0 J
[1 -3 2
-3 3 -1].
2 -1 0
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10.

11.

12.

det(A) = 3, det(B) = —4, det(B?) = 16.

(a)—75, (b) =10, (c) =5, (d) =5, () 5.

(a) 2"a, (b) aB, (c) 1, (d) c.

For example take A= B = [1 O} .

0 1

(a‘) R - {\7?2}: (b) R: (C) R - {1:2}'
2

(a) A1 = [
(b) B! = [

] |

|

100
010
0 01

ba |

1

2

-3
4
1

1
3

] and the solution is [

} and the solution is [

7

26
3
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