More Matrix Fun!

Results from 14G [our textbook page 326]
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Ordinary algebra Matrix algebra

e Ifaand b are real numbers e If A and B are matrices that can be mult-
then so is ab. iplied then AB is also a matrix.
¢ ab=ba foralla,b e In general AB # BA.
e all=0a=10 foralla e If () is a zero matrix then
AO =0A =0 forall A.
e ab+c)=ab+ac e A(B+ C)=AB + AC
10

e agxl=1lxa=a . Ifl:l[] l]thvz:n Al =TA = A

for all 2 = 2 matrices A.

e a” existsforall a=0 e A" for n =2 can be determined provid-
ed that A is a square and n is an integer.

Let’s work on page 327 #8 [Order matters in
multiplication]

All matrices are 2 X 2 and I is the identity matrix
(@) A(A+1)

(b) (B+2I)B



©) AlA>-24+1)

d) AlA>+A-21)

(e) (A+B)(C+D)

(f) (A+B)’



(g) (A+B)A-B)

(h)y (37-B)

Let consider Example 8 on page 327
If A>=2A+31,find A’ and A* in the form k A +1 I where
k and [ are scalars.

AP = AxA
= A(2QA+31)
=2A%+3A1
=2(2A+31)+3A1
=4A+61+3A1
=4A+61 +3A
=T7TA+61



A* = AxA’ Use the previous results
= A(7A+61)

=7A” +6Al
=7(2a+31)+6Al
=14A+211+ 6A
=20A+211

Use previous results again

Now try #9 and 10 on page 327



Let’s do #11 a, b, and c together:
10 0 0 [ o g
A= and B = find AB \ 0
0O O 0 1

] (o ©
Pf&"éA" OO

Hence, if AB =0, then either A =0 or B =0 is not always
true for matrices.

Now let A ={

= =
= =

} and find A> [How weird is this?]
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(c) Can you spot the false statement?
pi- A . AN =0
ﬁ\jj A(A'l> ;OO
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If time, consider Example 9 on page 328

Example 9

Find constants a and b such that A® = aA + Bl for A equal to [ ;

= b2
(I

Since A? = aA + M,

1 271 2] 1 2 10
[3 4”3 4_=“[3 4}”’[(} 1}
146 2+8 1 _[a 2a] [b 0
3412 6416 | | 3a 4a 0 b
7 a4 b 2a>
22 | \]

Thus a4+ b=7 and 2a=10
a=175 and h=2

3a=3(5)=156 v

Checking for consistency:
da+b=4(5)+(2)=22 v«

Homework page 328 #12, 13, and 14 [show all steps!]



