
9.71 Inverse Matrices

Recall we saw
=

45) -(8)
a x t b y
c x t d y

< abbrevia

syster

ax tby=d
cx+dy=el

w r i t e  i n  m a t r i x  f o r m

5 x + 1 - 2 7 = 2
x - 2 y  + 7 = 3
2 x - 1 - 3 7 = 3

3 1 - 2 .
- 2

1 2 - 1 - 3

?  c o e f f i c i e n t  m a t r i x

3 1 - 2

/A = 2
2 - - 3

y  = 3 )

? variable vecta

?  m a t r i x  e g n

? const.vector

2

b =



Inverse it a matrix (square matrices

D e f t  I f  A l B = I I then i is the inverse

matrix of lA and lA is the innerse matit

of B. Il is called the identity matrix»
since IA=A, A II =A

E X

e t e .

Are A = I'll and B=(11.and 1B=19 invoses?

=
1 /  + 1 . 0

- 1 ? 1 + 1 . 1

1 0 + 0 1

1-1.0 41.1 = 1 .
yes.

? Inverse matrices any exist for square
matrices

? Notation: If i is the invose of lA we

write = B .  + A

A ' A = I I and likewise AA" '  = I I



solving a system of linear Equations via
the Inverse mat it Wetheel

? We saw ' a x t b y = e
c x t d y  = f

Can be wr i t ten

as a matrix C 2)(5) ? (7)

or, simply x = 6
"If we multil both sides by lA", from

the le f t  we hav

? But AA =II identity matrix (6)

?  B u t  I  X = x
so finally

we have solved ton !
we saw in the Last Example that
A = 1 4 9 3  h a s  a n  c h r e s e  A " :  ( 1 0 )

S o  t h e  s o l u t  t o  t h esystem: =4
X+1 = 3

i s  x = " ' N " 4
4-31



E X 3 -  2
I :  A  =

4
2

and  A t ' . ! .1 - 2
-  1 / ?  - 1

S o l v e  t h e  s y s t e r  u s i n g  l A " ;

3 x - 2 y  + 4 7 = 1
+ 2 7 = 2

= 3

, a s  h e  w i l l  s h o w

s o o n ,

?

? convat the system to matices

- 2 7)? (;)
Them since this is At -b we see

O R  I
1-4+6

1 2 )  1 7 3473-3=
?-1

(4, 9, 2) = (3,25/2)

2



@ Finding AT'
if A =Cal then 7

1 X 1 :  [ a ] A "  = [ 1 ]  ? A " ' = [ ? ] )
T e s t [ a ) ( ' a ]  = [ 1 ]

2X2.: given
A =  " w h a t  i s  l A ' = ?

? let lA" =A -  ( i n )
? then since
I = A-A": 1 1 6 9 5 3 - 1 0 1 1

aetbg a + b
cet ag i f  + dh

? yegus in ,f, g,h

ce tag =0

e'= (2)g

a(E)g +bg =1
9. = dale+b 1 h =

? + L 2 = 0

+  d h = t

£  =



? simplifying

9  = h =
a d - b cb e - d a

g  = a d - b e

? We also need "e"

h =

d ?an

a n

a d - b e

' f "

f = - a h

" FormA":

? =-ELad-be!

e  =
a d - b c

A ' =

f =
a d - b e

=
a

Formulato
2 x 2

inverse
m a t r i xD

We call D the

w h e e D = . a d - b e

determinon



EX
- 3 ( 1 )

F i n d  t h e  i n  v i so t  l A =

4

d

aformula For 2X2 yeilds:
= (-3)

A " ' = 1-4

1?7 -4? (3 )

DR 3

a d - b c

exchange the main diagn

2: change signs on anti-dig e
divide key the determinaht

4 =

1/19

- 4/19 1/19
19

? T e s t :  A ' A  :

1 4 3 4 3 7 1 0 1 )

- 4.7
+3 4
+

1 7 ( - 3 / 5 3 ( 7 )

1 - 4 1 - 3 + 1 7 )

e s ! !



O General proceedures for matrix in versit (8)
" Armani Method" Armani AX ganynxh

? The Gaussian method of matrix invesion.

For 2x2 and higher dimensions follow there shops to
produce. an inverse (if it exists))

Cil Farm the augmented matrix CAlI?

(ri) Perform Row ops until you transton

LA Il into LI(BI form

(i l l  The Bis Att

F ind lA"  i f  A = 1197

1 4 1 1 6 1 )

(li)

((??) A-I



Find the inverse of A =

(i) Form augmented matrix [A (II]

3 -2? : : 9
(ii) Convert the LHS to II via Row Operatons:

1 8 ÷ 1 9 9 9
91:÷19

- / z

?check via mattixcalc.org OR mulhiply } II



Math 104 CW 13 Name

1. Use the "Armani metted" to f ind the inese

o f 2
5

3

3



math 104 C W

EX Use the Armani Method

Find the in visee  A =

N a m e

(Gaussian Metthad) to

(i) form { A I ]
*-2g*-1

- 2

1*-3;*3

*=2
- 1

- 1 4

1 3

6 3

- 5 - 3

-  5  2 1

4 0  1  6

1 3 - 5

- 5 . 2

? 4 0  1 6

1 3

5 -

9

-3

1 1 ÷ - 1

9

A-I 7*3)



Now lets solve a system!

Solve x+2y+37=11
2 x + 5 y + 3 7 = - 4

+ 8 ? = 2

(w r i t e  i n  ma t r i x  Fo rm
2

0 8 1 7 1

( i )  wr i te in inverse form
- 4 0 1 6

13 - 5

5 -  2

9

- 3

Invesse was
found in the

previous example

- 4

2

( i l )  pe r fo rm  the  mu l t i p l i ca t i on
40611) +16-1-41+9(2) -486

13(16) - 5(4) -3 (z) = - 15
5(111-214) -1(2) 1451

(iN) So
(x,1, 7) = (-486,-15,45)

please include this part in your

(thank you)+ The invose methad really mely saves time ifyou
need to solve Ax=6 for multible b's but same lA.


