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Inverse Matrix

Inverse of a number

. | 1
Original number @ ==> The inverse number x =—=a
a

xa =1

Inverse of a matrix

Original square matrix A4

==> |f X satisfies AX=X4A=1, then X isan
inverse of matrix

Notation: 47!



How to Find the Inverse Matrix ( 2x2-matrix )

For 2x2 matrix y (“ b

The inverse matrix is given as follows

When ‘A‘=ad—bc¢0

A-I_L d -b
_‘A‘ -c a

When ‘A‘=ad—bc=0

A~ does not exist

Proof : Refer to the next example 3



Ans. | etthe inverse matrixbe - _ (¥ Z
y w

From AX =1, we have

a b\/x =z ~ ax+by az+bw ~ 1 0

c wily w - cx+dy cz+dw lo 1

Therefore ax+by=1 az+dw=0then x(ad -bc)=d  z(ad -bc)=-b

ex+dy=0 cz+dw=1 y(ad —bc)=—c wlad -bc) =a
When (ad —bc) =0
d

c b a

“ad-bo) T (@d-bo) " (ad-bo)

y=

YT ad-bo)
When (ad -bc) =0

a=b=c=d =0 Thisdoesnotsatisfy AX =1

4



Ans. The determinant of matrix A

2
4] =

1
—2-4-1-4=4
4 4

The inverse matrix



Exercise

__________________________________________________________________________________________________________________________________

[Ex.6-1] Find the inverse of the following matrices.

M ,_(3 4 (2) 2 4
A_(Z 3) A=(3 6)

___________________________________________________________________________________________________________________________________

Pause the video and solve the problem by yourself.



Answer to the Exercise

. Ans. .
(1) The determinant is |A|=‘2 3‘=3><3—4><2=1;¢0

Therefore PRI B Rt
1-2 3] -2 3

2 4
(2) The determinant is |A|=|3 6|=2><6—4><3=0

Therefore, the inverse does not exist
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Simultaneous Equations

Simultaneous equations

ax+by=p a b\(x p
cramaf = [

AX =P

If ad-bc=0, wehave 4lgyx=4'P . X=47'P
If ad —bc =0, there exist infinite number of solutions

or there is no solution (refer to the example)

9



[Examples 6-2] Solve the following simultaneous equations.

3x-y=3
-2x+y=35

The determinant |A|=3 1=3
9 4
-1
The inverse is 31 14 -1\ _(4/3 -1/3
9 4 3{-9 3 -3 1

Premultiplying this inverse /[ x 4/3 -=1/3\/3 2
LS )

Therefore x=2,y=3 10



[Examples 6-3] Solve the following simultaneous equations.
| (1) 2x—y=—5} (2) 2x+y=2}

—6x+3y =15 4x+2y =3

2 —1‘

-6 3

Dividing the second equation by (-3), 2x-y=-5
This is the same as the first equation.
There are infinite number of solution (x, y) which satisfy 2x -y = -5

Ans. (1) The determinant of coefficients |A|=‘

2 1
(2) The determinant of coefficients |A|=|4 ) =0

Multiplying the first equation by 2, we have  4x+2y=4
This contradicts to the second equation.

So, there is no solution
11



Exercise

[Ex. 6-2] Solve the following simultaneous equation.

3x-y=3
-2x+y=>5

Pause the video and solve the problem by yourself.

12



Answer to the Exercise

[Ex. 6-2] Solve the following simultaneous equation.

3x-y=3
—2x+3y =35

Ans. The matrix form is 3 —1\x 3
SRS MEH

The determinant of coefficients

The inverse is 3 13 N 37 17
-2 3) 7\2 3) \2/7 3/7

By premultiplying this inverse matrix, we have

)l ) (s 13



Exercise

[Ex. 6-3] Solve the following simultaneous equation.

2x—-y=-5 ] 2x+y=2"

__________________________________________________________________________________________________________________________________

Pause the video and solve the problem by yourself.



Exercise

[Ex. 6-3] Solve the following simultaneous equation.

2x—-y=-=5 2X+y=2
m 7 ) !
—6x+3y=15 4x+2y=3
Ans. (1) The determinant of coefficients 4] =‘ 26 "31‘ =

Dividing the second equation by (-3), 2x-y=-5
This is the same as the first equation.
There are infinite number of solution (x, y) which satisfy 2x -y = -5

2 1
(2) The determinant of coefficients |A|=|4 ) =0

Multiplying the first equation by 2, we have  4x+2y=4
This contradicts to the second equation.

So, there is no solution
15



