MATH 4242, Section 001 Homework 1

Summer 2020

Textbook: 1.1.1c, 1.2.1, 1.2.4¢, 1.2.5ab, 1.2.7abcd, 1.3.1c

()

Find all real 2 x 2 matrices that commute with A.

Extra Problem #1: Consider the matrix

0
Solution (1.2.1). (a) 3x 4, (b) 7, (c) 6,(d) (=2 0 1 3), (e) |2
6

Solution (1.3.1c). We form the augmented matrix out of the system and row reduce.

2 1 2| 3
-1 3 3|2

4 -3 0| 7

2 1 2|3

rh =11+ 2ry 0 7 8|-1
4 -3 0| 7

2 1 2 3
rh=2(=2ri4+r3) [0 7 8 | -1
0 1 4/5|-1/5

2 1 2 3

rh =19 — Trs 07 8 | -1
0 0 12/52/5

21 2] 3

T3 = 1573 0 7 8| -1
00 1[1/6

2 1 2 3
rh = try 0 1 8/7|-1/7
00 1| 1/6

2 1 2 3

rh=Ery 41y 01 0[-1/3
00 1| 1/6

2 1 0] 8/3

= —2r3+nr 0 1 -1/3
00 1| 1/6

2 00 3

ry=—ro+r 0 1 0|-1/3
00 1| 1/6

10 0| 3/2

T =571 01 0]-1/3
00 1] 1/6
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Thus v = 3/2,v=—-1/3, and w = 1/6.

Solution (Extra Problem). Let B = <Z Z

a+b) [a+c b+d
c+d) c d ’

By equating the corresponding entries, we see that a = d and ¢ = 0. So therefore if B commutes with this
particular matrix A, then it is of the form
a b
(6 2)

Conversely it is easy to check that all matrices of this form commute with A.

). If B commutes with A, then AB = BA. Expanding this

equation, we obtain

o



