MATH 2050 Assignment 7 Fall 2018
Due: Nov. 8

1
[7] 1. Find the inverse of A and then solve the system is Ax = b, where A= | 1 2 1 [,
0

il 8
X= |x3|,and b= | 5
T3 -7
(001 -1|1 0 0 12 1/010
Solution: We have [A|I]=]|1 2 1/0 1 0| —= |0 1 —-1|1 0 O
10 1/00 1 10 1/00 1
1 2 110 1 0] 10 3|-2 10
— 10 1 —-1(j1 0 O0f—=(01 —1 1
0 -2 0/0 —1 1 00 —2| 2 -1 1
10 3/-21 o0 Loo] 1 —5 3
—-|101 -1 10 O0|=|010] 0 3 -1/,
00 1|-1 5 —3 00 1]-1 1 -1
2 -1 3 2 -1 3 8 -5
so A7t =2 0 1 -1 |andx=A"'b=3 0 1 -1 5/1=16
—2 1 -1 —2 1 -1 -7 —2
[5] 2. Determine if A is invertible and if so find A~
0 -1 2
A= 2 1 4
1 -1 5
Solution:
0 -1 241 0 O 1 -1 5]0 0 1
AlI]=|2 14/010|=]0 -1 2[10 0
1 —1 5]0 0 1 2 1 4/0 1 0
1 -1 5| 00 1 10 3|-10 1
— | 0 1 -2|-10 O0Of—]01 —=2/—-1 0 0
0 3 —6| 0 1 -2 0Ooo0 o0 31 =2
There is no inverse.
3] 3. Which of the following matrices are elementary matrices, explain why.

o]

Solution: Yes, this matrix is obtained from I, by applying R; < Rs.



1 0 0]

(by 10 1 0

-2 0 1]
Solution: Yes, this matrix is obtained from I3 by applying —2R; + R3 = Rs.

[1 0 0]

(c) |-2 0 1

0 1 0]

Solution: No, this matrix cannot obtained from I3 by a single operation, we
require 2 operations.

3 2 2 4 —6
equations:

8] 4. Let A= {5 31, B = [6 2], and C' = [ 1 _32} Solve each of the following matrix

(a) AX+B=C
Solution: We have AX = C — B and so X = A™Y(C — B). Thus, X =
L [2 —3][-2 —4] [20 -5
m[—s 5} {—8 —1}_{—34 7]'
(b) XA+C=X
Solution: We have XA — X = —C. Thus, X(A — I) = —C which implies that

-1
4 —2][4 3 ~10 20
—1 —1
X =-C(A-1T) .Thus,X———[ ; 3} [3 1} =L [15 30}

6] 5. For each of the following pairs of matrices, find an elementary matrix £ such that
EFA=B.

-9 -1 —4 2
(a) A= [5 3},3_ [5 3].
Solution: Note that if we replace the first row of A by Ry + Ry, we obtain B.
The matrix £ is obtained by applying the operation Ry + Ry — Ry to Is:
11
B 1] |

[ 1
(b) A= |-2 4
13 1 4 -2 4 5

Solution: Note that if we switch rows two and three of A, we obtain B. The
matrix F is obtained by applying the operation Ry <+ R3 to I5:

(1 0 0
E=10 0 1].

0 10

(4 —2 3 4 -2 3
(c)A=|1 0 2|,B=1{1 0 2

-2 3 1 0 3 5



Solution: Note that if we replace the third row of A by 2Ry + R3, we obtain
B. The matrix E is obtained by applying the operation 2Ry + R3 — R3 to I3:
1 00
E=10 1 0].
0 2 1

8] 6LmA:B ?}

(a) Express A as a product of elementary matrices.

(b) Express A~! as a product of elementary matrices.

1

2

2 1

- = BB A

Solution: We have B _11} — { ] =FA—

10

1 L
2]

:| =1 = E4E3E2E1A, where

1 0
9 E3:|:O _1:|a E4:

N[ =

)
—
| I |

O N

01
E1_|:10:|a EZ_

1 00 1{(0 —=1f 1|0

o A

1
Thus A — (E4E3E2E1>_1 — E1_1E2_1E3_1E4_1 — |i0 ].:| |:2 O‘| |:1 0 1 [

— N
| |

1 —
0 1

1
2

and A_l = E4E3E2E1 =




