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6 Matrices

6 2 Solving systems of linear equations

Topic 6 2 C Inverse of a matrix

We have Ax b A E MG xn be R

If A is invertible we can do x A b
with A the inverse of A

A A I with I the identity matrix

I
o

EM nan

A A I
A is unique if it exists



A exists rank A n every
row column

full rank has a pivot
Ax b has a unique solution

for every be kn
many

more forexample a exists all

columns rows of A are linearly independent

if Be M nan with the property ABI
then B A

A A check A T A I
because A Y is inverse of
A
BA I B A by

unique solvability
and A A l I
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6 Matrices

6 2 Solving systems of linear equations

Topic 6 2 C Inverse of a matrix

We are trying to solve A x b Let A be

the inverse of AEM nm

Then
x A b A bid threat bnen

where e 0 0,1 0 OTE IR
ith position

so x b A en t t bn A en

From this we get the following procedure to find A

alt
row operations

I A
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O O 1 2 4 2
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0 442Ra RB R1

I 1 2 42
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We can check

1 X
2 E E Et

q E2 2 3 4 2 2

4 4 2 6 42 4 4 E 2
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6 Matrices

6 2 Solving systems of linear equations

Topic 6 2 C Inverse of a man

Application Change of basis

Take the vector
space U span 1 x x2

e ez e
ie the vector space of polynomials of degree 2

Take a second basis of this vector space
b 2 x 1 bz 2 x t 1 x2 b 22 1

you can show that any polynomial of
degree 2 can be constructedby a

linear combination of bn bz and by



This new basis has coordinates with respect to en.ez.es

til lil til
my ing my

leg for us rent 2 ez
At 2x

by

A change of basis can be seen as a change of
perspective
A simplified example is whether one gives
directions in metres or miles or with respect to

left and right or East and West

If p x has coordinates x I w r E en es es
what are its coordinates

y
a r t ba.bz b

We have
x y batyabat 9353

or Sy x with 5 4 4
n

begiven
as vector
co.tt enilzies



yes x
T invertible since columns form a basos

i.e are linearly independent

To compute S
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