
3 4 2 and 3.5 Operations and Inverses

Matrix algebra A B all nxn

1 A B B A 2 A B AE AS
3 A B AL BE 4 A EE B

5 k scalar I vector A Kx k AI KA I
scolars factor through A KB K AB

s 4 b a
I
I s 3

A 9 3 1

s
row 1 I 2

row 2 34

so b b 1

Identity matrices I's on main diagonal
I Is

1 8 I

Often just write I when size is clear

For all matrices A AI If A II 1

assuming products are well defined

so I is like 1 for matrices



s i 9
A B AB I

1 s o

B A BA I

Def Since AB BA I we say A invertible

B A A inverse or non singular

similarly for B B
1

Only square 2 2 3 3 matrices cant have
inverses

Not every A has A defined

for example 0 matrices 88 8 8
undefined 03

If I undefined A is singular or non invertible

Special 2 2 formula A 98
det A IAI ad bc the determinant of A

A invertible 111 0

If 111 0 then A at



EI A 111 1.4 2.3 2 0

1 3 112

Solving systems with inverse method

3 2 9
2x 12 8

same as x 1 x2 8

2 8
A 1

Idea IF A defined then

to

111 1.1 3 2 5 0

a 2 15 5
1 AI A 16 I At

2 8 98 28

3



How to compute A if possible Ex 3 3

Try A I
I

E
Rs Rs 4Rz 13

Rs 5 Rs 8 s 9 it
Start with A nxn

Make matrix A In
Do row operations to reduce Δ to RREF

Case 1 RREF A II
then result is In A

Case 2 IRREFA In

then A is not invertible



It
no pivot in R2 so no hope to reduce to Iz
Thus A not invertible

why does A I I A

work

Idea Pick B so that BA RREFA

what are row operations
Row ops multiplying by B
B A I BA BI

I B
I 1

More on inverses

1
1 A

inverses unique
AB BI NOT A B

matrix powers A Affffes


