Week # 05

g nvertible Matrices (Inversion of Matrices)
e Minor , Cofactors and Determinants
Pl dentity Matrices:-

=y 7

Pl Vultiplication of Identity Matrices:

e PR IR PR =73 Lele

Sol: —

12[10

A.12=[3 al'lo 1

_1+0 240 N o fiy :
Al = 340 04 4] From (i) & (ii) it is proved that A and B are Invertible

A= % . B=[_11 3_/%]

3 4

Multiplication of Identity matrix with other matrix Showthat A B=B.A=1
Always obey commutative Law. Sol: —

AL =1,4 Find A.B =?& B.A =?

Find Invertible Matrix. A= [22 32]B = [_ /2]
1 -1

\lejt=H& TWwo Matrices will be invertible if their
Multiplication is Identity Matrix otherwise not.

=13 3= 3 7 3

1 2
Show that A and B are invertible.

Sol: — A.B =

—2+3 2x3/,-3
—2+42 2x3/,-2

Find A.B =?&B.A =?

a=[3 3e=l )
ae=[3 S0 )

65 10-10)
~3+3 —5+6

A.B =




2—12 3-2

_ —2+%x
0

—3+%x
1

pa=[2¥3 —3+3)

From (i) & (ii) it is proved that A and B are Invertible

|[A.B=B.A=1I|

) inor-

12 371_[Mn; Mlz]
L A_[4 7]_[1‘/121 M3,

M11:7,M12:4,M21:3,M22:2

B=14 2 5|=|My My My

3 2 7] [Mu My, M13]
3 -1 10 M3y Msz, Mss

=% l=20+5=25
S=40-15=25
_1|:—4—6:—10

|_20+7_27

=30-21=9

Minors of Matrix A are

27 9 -9 |=[M;; My

25 25 -—10 M1 My,
A
-4 -13 -2 M3, Mg,

A=|1/, _5/7 3/4| = [M21 Moz My

0.3 05 0.7 [Mn My, M13]
09 -01 02| Mz Mz Ms

=5/7 3 ‘ 5
My =| 17 “/4|=-5/,%02-(=0.1x%3/,)
= ‘—0.1 0.2 /7 /4

=> —1/7_(—0.3/4) =>—1/7+0.1/4)

=> —0.14 — (-0.075) => —0.14+ 0.075

=> —0.065

3
My, = 2 /4‘—1 x 02— (=09 x3/,)
2= 0 /7 (- /4

=>02/,—(=27/,) =>0.1 - (—0.675)

=> 0.1+ 0.675 =>0.775
1, =5 ‘ 1 5
My =| /2 7| = —01x1/, — (=09 x 5/
13 ‘—0.9 —0.1 /2 /7
=> =01/, — (#5/;) => —0.05 - 0.642

=> —0.692

_ 105

Mz 01 02

|_02><05—( 0.1 0.7)

=>0.1+0.07 => 0.17




103 07

Mz2 = —-09 0.2

=0.2x0.3—(—0.9%0.7)

=> 0.06 — (—0.63) => 0.06 + 0.63 => 0.69

=03 051 _ _51%x03-(-09x05)

M,» = =
2371209 -0.1

=> —0.03 — (—0.45) => —0.03 + 0.45 => 0.42

05 0.
Ma = | =3/, %05—("2/7%0.2
31 ‘ 5/7 3/4‘ /4 ( /7 )

=> 15/, — (71/;) => 0375 - (-0.142)
=> 0.375 + 0.142 => 0.517

03 0.7
M, = =3/, x03-1/,%x0.7
32 ‘1/2 3, /4 (/5 )

=> 09/, x —(07/,) => 0.225 — 0.35 => —0.125

Iy _‘0.3 0.5‘
33 = 1/2 —5/7

=> 15/, - (05/,) => —0.214 - 0.25

=73/, x03-(1/,x05)

=> —0.464

Minors of Matrix A are

A= 017 0.69 0.42
0.517 —0.125 —-0.464

My My, My
M3y Mz, Ms;3

—0.065 0.775 —0.692] [Mn M;, M13]

>
_Ade
|A|
.
Find the Inverse of the Matrices.
_[2 3
L A‘[s 7]
Sol: —
_[2 3
a=[s
First find |A|

-1

IA] = g §|=7><2—3><5=>14—15
4] = -1

Taking Adjoint

7

AdiA = '

AdjA
Now Know that A™1 = ITJ\I

Aot s
-1

v =7 )

5 =2




71 3
a=2, l
Showthat A. A1 = AL A=1
(A—l)t — (At)—l
Sol: —
11 3
A=,
AAlT=ATA=1
Taking L-H-S
-1 _ AdA
Y
11 31 L
|A|_|_2 6|_6><1 (=2 % 3)
Al =6+6=>12
Taking Ajdjoint
. _[6 =3
AdjA = [2 1 ]

—1 _ AdjA

Al

~ _[6 —3]
A 1 _ 2|12|1

Al = [6/12 _3/12]

%2 Y2
Y "
ai_| S HE 17
Y Ko
—1_1/2 _1/4]
§ ‘[1/6 Y12
. I, Y
A A" =[_12 z] 1/2 1/1;‘]
1><%+3><% 1><_Tl+3x%

AAl=
1 1 -1 1
—2><5+6><g _ZXT+6XE

1 11 -1 1

E‘i‘/g X? Z‘F/Z X

- a1 1 11 B p—
7(2/ ZZ ﬁ/ ﬁ/l 7(2/ /4/2

AA"

|

1

,]é/“

1

1

><,1/2/2




11
_+_
2 2

AA

1 _
0 1
Taking R-H-S

A AL =

Al = [1/2 _1/4]

B 1/6 1/12

ALA=

1/2 _1/4 [1 3]
1/6 1/12'— 6

1 1 a1 1 3
Exl+(—?x74 ) §x3+(—7xﬁ/)

1 -1
x1+— x A5
yZ4

1
8

1

ALA= [0

From (i) And (ii) it is proved that

[AA1=A1A=]

(A—l)t — (At)—l
Sol: —

1 3

A= [—2 6]
We know that

_1 _ AdjA

IA|

4] = _12 Z|=6x1—(—2x3)
Al =6+6=>12
Now Taking Adjoint

6 —3]

AdjA = [2 1

~ [6 —3]
A 1 _ 2121

A_1=[6/12 _3/12]
*ha Yz

Ve Ve
Af%

Al = [1/2 _1/4]

1/6 1/12

Taking Transpose

1/2 1/6]

Yy Y1

(A—l)t — [

AH™t =2

Taking Transpose
c 1 =2
We know that

AdjA
Al

(At)—l —
_ —2| _ _ _
|_|3 6|_6><1 (3% —2)
[Al=6+6=>12
Now Taking Adjoint

AdjA = [—63 ﬂ




Zz Yo
1/2 1/6]

U i,

(At)—l — [

From (i) And (ii) it is prove that

|(A—1)t — (At)—1|

>

1. Usinginverse property

Show that 4 = [_22 é] is non-singular.

Sol: —
let 4= [2 3]A_ [i g]
A A=

[j; é]li 3 =[é 2
[2a+c 2b+d]=[1 0
—2a+3c —2b+3d 0 1

Compare equations

2b+d=0
—2a+3c=0..
—2b+3d=1
Adding (i) and (iii)
28 +c=1
24 +3c=0

4c=1

1
T4

Adding (ii) and (iv)

2 +d=0
2B +3d =1
4d =1

dZZ

Put d = %in (ii)

2b+d=0 =>2b+% -0

b=—§

ol )

Al [3/8 _1/8]

1/4 1/4




2. Using inverse property

Show that 4 = [_24 %] is non-singular.

Sol: —

o a=[ -

A Al =1

[_22 ;][i 10)1:[(1) (1)
2a+c 2b+d 1_11 0]
—4a+2c —4b+2dl lo 1

Compare equations

2b+d=0
—4a+2c=0
—4b+2d=1
Using (i) and (iii)

—4a+2c=0...... (ii

Multiplying 2 with (i)
4a+ 2c= 2. (V)
Add (i) and (v)

44 +2c=2
48 +2c=0

4c=2
1
2

Put ¢ = %in (i)

Cc =

2a+c=1=>2a+;=1

1 2—1
—>23—1—E—>23—T

1
2 4
Using (ii) and (iv)
2b+d=0..... (ii)
—4b+2d=1

1
=>2a=- a=

Add (iv) and (vi)




3. Using inverse property

1 2 -1
ShowthatA =3 2 3 [isnon-singular.
2 2 1

Sol: —

1 2 -1 a b c
letA=(3 2 3 ,A‘1=[d f]
2 2 1 g h i

A A1 =1

2 —11f[a b ¢ 1 0 0
2 3].[d e f]:[o 1 0]
2 111lg h

il 10 0 1

a+2d—g b+2e—h c+2f—i 1 0 0
3a+2d+3g 3b+2e+3h 3c+2f+3i =[0 1 O]
2a+2d+g 2b+2e+h 2c+2f+i 0 0 1
Compare equations

at2d—g

b+ 2e—h

c+ 2f—i

3a+2d+ 3g
3b + 2e + 3h
3c + 2f + 3i
2a+2d+g

2b+2e+h
2c+ 2f+1i




_[3 5 -1y-1 —
4, A—[lo 1O]Showthat(A )y 1=4

Sol: —
3 5
A:[10 10]

Taking Inverse

_1 _ AdjA
1Al

|A|:|130 150|:10><3—10><5

|A| =30 — 50
1A = —20

Taking Adjont

. _[10 =5
AdjA = [_10 3 |
[ 10 —5]
A_1 — =10 3
-20

A= MZZOZ 75%204
A s Yo

o [l )

Y, 3/ 5

Taking Again Inverse

AdjA

(A==

Taking Adjont

320 - 1/4-]

-1 1,

AdjA
|A]|

AdjA™l = [

(A—l)—l —

3/_20 —1/4]

—1\—1 [_1/2 1/—2
(A7) = Y20

3/—20 - 1/4]

() = 20[
-1 1/,




