B Shirees Salmsss for Clans 17 Mbacke Chapeer 7
Adjeded and leverse of o Mapr

EXERCTEE 7.1
Find the adjoint of each of the following matri

"]'[; :]

w [t

() [:;;: P
(e} t:m,L

wil’rhﬂﬁnll- | 1» & [adj &) for the above matrices.

Soluthon:
) Let

I.'I

class24

E _5 it [_.1 i 20—
Mow, (ad] A} A = =2 _3 bty

el I

l"'-T'ﬂ.I.H.I.I—]_:Ei ﬂl}. 1 !:1}]u 1| [-21 —';:-.zl
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Adjziet azd leverse off o Maoix

SRR | b M- B oireateny
gl e -

e, [ud &) A = &1 = & Jad] A

i) et

a b
ke 8
Therefore cofacmors of & are
Cog=d
Ca=—tL
==
Cn=a

class24

hese vaLes we get.

hi - bd
Mo, {ad] A) A = ': ll |-1h‘+l =b +

lad—k! q E
|adj A)A = ad - be

s ioC o 1= wa-safy SO 2
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Mg,
Am.n:-[: :]I—ﬂe -.:b =l"‘;hr nﬂfhn]
Weman, Gudj AJ A= 1A] | - & (o] A}

.“u s
a-lia

wmﬂlﬂ
Ly =008 Q
Ci=-sinag
Ly =-sihm
Camo=a

class24

-duu"ﬂlun wal
i) A=T=sima  cosndlsing o

_ I -sin‘a + coa*m Coso s - sina
=rEEaninn + sisEEn =sifm + natn
[ﬂlﬂl

|adj A n= ﬂﬂﬂj

Bnd, |‘_|1=|:: ;:!lﬂl ﬂ
_{ml'u-l‘-ln’ﬂ]ﬂ ‘::}

[m.-"n = sin‘a 0 n]

ooE e - 3in’
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Adjsiet amd Tmverse af s Magrs
R
Also, Adad]| A)

tl:rh 'mu][ e ::::] [nu'l‘q;mi'u m'.uhm‘;;]
-ln:!u raf

Hence, |adi Al A - LA - A (adj A)
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L)’ tan] tan)

m L] im
_mi Iﬂlz ].I'Ilﬂz_

Lt 0 I

T b
(el AJA = i l.1l:tl:|.:II

I! uf;lﬂ ﬂ“{l rm’;]ﬁ '[L'}

And, |A|.--I_““=

1|1n":' i
o Lut.uf:

T T S

Fens:, G &) & = JAJ = & ) &)

2. Compute the adjoint of each of the foll cwing matrices,

| - -
(|7 1 2
1121
[
f#l | 2 3 1
111
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class24

-3 2 Tl T 2
k- 4 1"3 13]
Now, (afma-L2 2 -allz 2 1
I—:+++4 -6 +2+4 —a+4+z]
F=3+ 4 =1 = & b= =1
=l 24 %-B 4+ L-h 4 4 &—3
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Bi:

1 2 21 . 0 1 00
21 3o 10 010D
b, (An=12 2 tllo 0 top-3saaglo 0 1

B
mm..-L il

t+ 2 rd4 —-ﬁtltxl

+ 4 d=6+ 1
L 4+ §=3

class24

ulj &)
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i Cua Cul
P T
A ="5 Cas T

2 -3 sV
3 & =3
=13 9 =1

[ 2 3 —IHI
-3 B 9
aja=le 3 1

7 5 =1
Is & !“z 4 1]
Misay, {uml] &) A - 3 E 11

I

F—13 W+ 3-13
S —1h 4 8+ %

Mvelass24

Ase, |AJ1= 1=

= (143 = 1] =2+ 1] & 52 2] 10
1 8
i

=30 @ 1

i 0 O
F 21 ﬂl
=LO 0 H
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1 2 5)]2 3 -13
2 2132 & 9
Imen, & f(sdia]=1=1 1 LS =3 =3

26 +2bh 34 12-1b -13 4 1H-5
Ii %15 &1 18 -3 28 1 17 -1
wl=3-F4+E ~¥tE-3 13+9-]
21 0 ﬂI
a 1 0
=ta p

Vewcr, (] A) A = | A]1- A [alj &)

class24

[E‘:.'l c‘!l ':EI
We know that ac] A =%as Taz Cas

Moy by substitutimn the waluss in above mtng we ret,

Ga G l‘-'u]'

"H =2 -

I—zz 4 16"
=1-11 2Z |
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Adjsist azd lzverse of o hlacrix
=27 11 =11
4 =2 2
EL -4 8
=11 11 —11
1
Mirws, [addj A} A =L L —B
=4 =0 22 #7F=44 =G +5EF 411
B-8+ 0D -4—4+ 8 iz—10-2
3-324+0 -la-164+ 32 HWE-40--B

b

A B
4 2
Thon, &(ud| A} =0 4 =1 -n

2

—4H -4 448 2 2 —2k-1 4+ 24
HE | 8 | BD 44 4 40 ook A
o d oW

0v 16 16 ]
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o 0
T
- ¥
Honc, [ud] A} & = [&]1 = & jadj 4]

MI.‘E i ll
5 1 0
A=l 1 3

Therefors cofactors of A
Cu=3

Ca==1

Cu=1

Ca=-15

Cop=7
Ca=

class24

[3 1 1”1 0 11
-15 7 -5|l5 1 0
Mow, iA=L 4 -2 2dlt 1 3
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Adjziet azd lenerse aff o Mae
6-51 1 0-1L4+% 3101
M+ -5 0+ 7-F 16—-0—-15
-LAB-10+2 0-2+2 —H4-0+4h
L 0o
LU
=g o 2

-l

1}
b3
—[s-cois o 1s -l o L

Ve, (id] A) A - A1 A fad) &)

L =1 1
3, Far tho matrie 4 2R n] , ahow that dladid) 0
& 2 om
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Solution:
Ghaan

1 1 1
42 3 D
A=llg 2 1

Tharefors cofactons of &
T =30
Ca =12
Ca=—3
Cu=-20
Ca=-8
Ca=2
Ca==50
Cay==20
Ca=3

A\odlyclass24

i ks it i et gl

I-m -4 1
5o, adf (A} = l-B0 -70 5

1 -1 1] 12 -
2 3 O||=M -2 2
Mow, Afadisj=116 2 1oll-g0 =20 5

3o+ 20-560 12 +8-20 —!-—2+5.m|

12 —I

G = 60 = @ =2 = & G %+ 0
LA =40 =00 TIG=16=7200 =54 & & + |
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0 0 0
LU
= L]

Vaticas, & adj Af =0
4 -3 .1]

LIifA=11 0 1 |.#Fn.nlllhnl-nﬁd=d
4 4 ﬂ‘;

Solubon:

i T T
[1 0 1]
a=Ld 4 4

class24

Cg=

Cz=4
Ca=3
e G Call
€ T Gy
We know that adj A= Lae Tz T
—4 1 '
-4 D0 &
=1-3 1 8
T
1 4 1
s.adr-14 4 3

Verwe, ady &- &
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1 -2 |
s.ifra= 2 1 —a‘,m:m:.ﬁa-m’.
2 -2 10

Lol o
Glvan

_.1 ‘: ==
-
aeld:—=m 1

Cofactors of & ame
Cu=-3

Co =B

Cu=8

Cox==B

Cau=3
E-_

class24

|
l— 4
— 3
s, afja=l-6 —& 3

1 2 3 & &
2 1 -2=|+ 3 -
Mow,w-3l2 -2 1] ls -6 3

Hence, adj A - 347
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Adjedet ned leverse of o Mao

G Foeed AluckiA) ,.I"ur e pnudeir A=

Lol o
Glvan

1. -3 1
¢ T =
A=l-4 5 2

Cofactons of & are
Cu=5%
G =18
Cu=—4&

1 -3 0
o2 -1
-4 5 3.

19
E 14
Soad A=103

1
i
Mo, A ] & = L=

-8 4+ 24
6+ 8—8
=30 = 30 = 16

Y

- |

2
5

2

1%
1+ 14
3

1% 24 + 9
0+ 28-3

=T & T = f
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m 2% 0
=10 0 25

oo, A A= 2510,

: o

7, Find the inverse of each of the following matrices:
el armdl

M) |—vine cose
w [P ]
Wil e

N A ]
(ELLH & ]';EE
fir) I_’ .

Cu=cos@
e
Cyy=-2RE
Cap=cosB
i Cal”
Sincar, addj & - 1021 Fx
nu-lﬂ um:]
ladj &1 = —'Eini' cos
coad  min

algm  oogf

Nerve, &+ = Hlaelj &
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at_ 1 frazfl  —ain
-ﬁ -
Tl:inﬂ' m:]
2@ —smE
A~izlsmfBE coad

{1 The criteria ﬂm&ummuﬂ%ﬂiwmm
not equal to 2o,

Mow, |&| ==1=20

Hencs, &~ exlsts.

Cofactors of & are

Cox =i

Cn==1

Com=1

Cu=D

(1} The criterta of extstence of Iverse matrh: | the determinent of 3 gven matria
should mot equel to 2ero.
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Femens, & Lexisis,

Caelsecloms o | & aree
N =i
Cag= a

{'.u-u.-t
'l.':'n ==B

Ca=a

Slnee, g

i [ﬂ —h]

AT % &
i =be
P

[huf The crmers of setenss of Ifverss matix 4 the deterransnt of & @een matr
ghould mot sgusl to Bero.

Mow, |A] =2 & 15= 17 =D

Herce, &1 axlfts,

Cofacions of A are

Cpy=1
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Adjsiet and lovwrse off o Maprs
k=3
To=-5
Cg=2
[':.“ Cas]"
Sance, ad - Lo c'n.
T L
mﬁﬂ-[ 5 d]

& 3
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Adjsiet and levwrse off o Maprs
I L1 n
(il |0 cerses  swrnax
0 afnm  —AEE
Solutiod;
(1) The eritenis of el stence of Irwerse matrx 15 the determirant of & ghen matix thould
not equal 1o Mo,

3 1 _of2 1 3
|,,|.'| 2= s I|+:'FE 1|
=15~ 1)- 24 -3) +3(2-9)
-5-1-21

=—1220
Hemee, & = © sty
Cofsctont of A sré
Cu=5

class24

[:I Gz Gy
'I'I'Eh'll.‘nh’l‘hll.l‘ﬂ!: 1 G g

8§ =1 =7F
|:I =T EJ
=7 K =1

5 =1 -?I

T
1 G 6y II

I-1 =7 &
so,adjA-l-7 5 =
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Mow, &1 = 4 o) ay

B i Fl

i =1 =¥ &

51;,-1 =ml=-7 & =1
- ¥

T U ®

1 L 7 -

A= g W

¥ -3 1
Fleni, TEOTE TR

mmmumummunm#:wmﬁﬂmﬂ
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= fi=3
==4u0
Hence, &~ ° adsts
Cofactors of & are
Cu=3
Ca=1
Car=—1
Cay=+1
Cu=3
C=1
Ca=-1
Ca=1

lass24

& OF Irverse matrix ks the determinant of 2 ghven matra

ol gl

=Ia-1j=l-2-1) = 21-2)
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Cuy=3
u G €l
':HI cﬂl cﬁ#]
Wi e that adj & = Gy O Oy

s 1 1
1 3 1
==1 1 3

sl 1 8

&
Mow, A= 14 adj n,

(i) The crmena of existence of Imverse matrx i e determinent of 3 gven matria

’“‘”"2“3"‘“5"“% 5 1
m-'lll '“Iu :'1|u 1
=2{3-0}-0- U5

=5—5

=120

Hemes, A9 sulers
Cofsctors of A sre

Cu=3

Cp==1

Cu=1

Cp=—15
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=B
Ta=-5
Ca=5
Cu=-2
Cxp=2

C.
|"::3!I "'-'!1 EH
e krow that ag A - 10z Ci: Cyy

ls -15 5§ J’
-1 i -7

=L 1 ] 2

a =1 1

-15 & -5
4

. T
1 L Lu}

5o, &)

class24

Hence, ™' =1 5 2 2]

() The criteria of exlstence of Irverse matrx is the detarminant of 3 gven matrix should
it equal 1o meea.

=3 4 4 =3
FAI-ﬂ -3 E"is J"'E —a|
~Q=1{16=12j-1|-12=5)
-—d23

=120

Hemcs, & = exlsts

Cofactors of & are

Cu=0

Cy==1
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Cu=l
Tu=-d
Ca=3
Coxm-i
Ca=-1
Cu=13
Cum-d

Cap Tar Tay

Ly Ce cur
Cin Cax G

We knowy that adj A =
l e

T

ol - - |
1 -

class24

S0, AT 4

1 -1
& -3 @4
Hence, A-'=13 ¥ 4

ful} The criterta of eistence of verse matrte s the determinent of 3 gven matrie
should mot equel to zere
4 & 3 5 1 4
Eﬁl'ﬂl"' -1|_"'.: .--,rI“'l-z -q|
=0=0=1=13 =5
=aa0
Hence, A" edsts
Cofadiors of A are
Cu=-8
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Cu=d
Cy=4a
Cg =11
Cp=—12
Ca=—3
Cu=—4a
Cu=0
Cuy=0
LT

Ces Cm Co
Wi know that i b= T2 Ban Caa

B 11 —4f

class24

[ull] Thie ermeds of Saatencs of IFverss matri i the deterpminenl of & ghean matr
shauld mat equsl o 2era

1|rm LRy

jaj = 'sine —cosal cgapg

= - [cos® a—snfa)

=-—120

Hence, & ™* exlsts

Cofartors of & are
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a i

E oEm  FE
Home, & *=U0 sEon —x

2, Find the inverse of each of the following matrices and verify that 84 =k,
[

(|1 4
1

-

(]

- RS B
”"—.H

a
4
T
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Solution:

"Wll'ﬂ:l! 1 3 1
!ﬁl'jll qi_'*ii t|+3|1 ;i
- 118 -5)-3(4-3) = 33-4)
= Fwd=y

=1aQ

Hence, &7 gufsts
Cofadors of & are

Cu=T

Com—3

Cp=—X

Ca==1

Ce=l

yclass24

L Gy
G ":z:_[
G G

F 1
=1=3 0

-1 1 0

iy
so,adja=l-1 @ 1

1 - F A O
Mow, A * =14 adja = -l—l l:;EI

)

=1

f -3 -3t
=1 1 ©O|J1
=1 0 1M1

e G O

LT
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Adjeded nud leverse of o Mapr

-1+1+0 -3 +4+0 -3+3+0
“l-1+0+1 =3+0+3 -A+0+

b3

¢ 1 0

e, o1

Hamos:, A, Ity

- 32 :

= 2{8-7)- 38 -3+ 1(21-12)
=2-54+9

l?-l-ﬂ Il -12-9 11-'!-11J

class24
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Cys Tay Dps

Cig: g uulf
':il ':II Gl‘!l

Vo kramw that adj d =

1 -3 aYt
1 1 -8
=1=1 1 1

L 1 1
-3 1 1

So,adja=L9 =5 =1

n L|1 1 =8
ow A== Wodla- 3-8 1 1
lg  -p =1

19

k]
itllass24

mmﬁﬁhﬁﬂmnﬁﬂw-m
H!d-f: :] and 8 30
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w7 4l

jaj=1 20

nmmn-[-? 3

— L i W
A='=m il-y 3

os 2l

8= 10 #0

'an..i:in-[—3 4

o

2 s0lass24

+ 15

|&n] - 0

¥ =2
adiingl-! 43 18

i _ gt 1 [ K2 —n
“ml'af::r_-m ~43 18 _Iq:l —ns]

howe B 24 '-LH' iﬂ _-:][-? |

A JID + 42 —4-1
=-2ol-1h - 30 & § 13

I P

Hence, (AT = Bréact
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{11 Ghwan
I&l=-1+0

3 =]
.IHEA*_-HI

wia _ 4f3 -1
A<t- 1 T al-E 2

H-I; :

M= 170
win-1s ]

adf [
o

class24

adjal L [3T -14
(AEY P 1Am o= =39 ]

1%
mr’whlj; Tl-!]lfi -zI]

37 -4
= -20 11

Hence, (AR = gt
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21 BT i
11. bed 4 = aral M= - AH
I: aE [a g - FimiaB)

a-b

Al =15 M-1=0

[_5 =3
'I'I'n'!l,l[ln'z.‘ljﬁ T 3

.ﬁ.*m 1? 321

class24

_L_'Hll'l-'i —lﬂ—ii]
40 42 1o ¥ 1B

-2[ -8 34

|—+.r 'T"I
(agy~' lar 17

.
12. Given A= | °)

_:] , comptte A™! and show that 247" = 81 — A,
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A:I—i: _'J'BI
4] =14-12=2=0
¥
l:l!:.l.;-ll ﬁ
!E‘.I' 3
A-T-2l4 2
loShow: 2A="=31 A
Wi have

LH.'i.:ll.":]_;[: g]' E ;1

class24

13 1F vers sl Heal A — 30 =31 4+ 34 4']-.
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Adjziet azd Ieverse off o Marix
Iﬁ &
A= 1
|&l=&-10=-6 =
-Iﬁﬁ—['l'-z _\"EI

aeisle 1)

ToShow: A—M-2{1+34 Y
We have
IHS=A-"

2 3l-3b 5l

L2

‘Mvclass24

B e

Flerwr, &—% =711+ 5879

14 Fimd ths of the A= " A cnd show that 5 a1 = a¥ ket 1 - ad.
=

Solution:
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A H4
i

s+abs  3+ahe—abe
Mow, |Al = & ™=

Hengr, & * ewisds,

A=

Cadiictioms ol & jmunr

[ ey
Cp= =

Lyp-=t
Ln-—b

class24
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Toshowa A = fat+be+ 1] |—ak

IHS = ast
2y

13, Gieen A =

K0 4
23 2.8'=
1Z 0

Solution:
Ghven

] 1L 3 3
L
i-lilm;—l-li

Here ‘-m -l :—I. n—i
ja] =—5=d==1
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Cofactons of Aane
Cu=-1

Ca=8

Ca=—12

Ca=0

Cm=1

C==2

Ca=1

Ca=~10
Ca=15

'ril ':‘II :II

i O 'r-nr
Adj A=t Gz Gy

class24

Menwe, &
(&)= m-1at

Bl g

140-3 —B-34+30 12+ 6-45

1+0=-3 —B—4+30 17 + R—45

14D0-4 —HB-3+40 12+6-6
-2 19 =27

I—z 18 -5
Hence, (A8 =l-3 29 —42
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e —mi u‘ Jcmn® m mﬂ]

IB. Let Fin) = |wisian e O andGifi= | 0 1 0 |.Show bhal
0 o 1 [=mind 0 cmad

(1] [[F el = F -

{ii} [G (B =G -A)

fiii] [¥ (e} G (B]}* =G {1 F [

Splution:

(1) Gheen
ose o sw ul

slag cosm 0
Filay=1 0 a 1

|Fia)] =cos*asgn’as=1a0

class24

I:I.I 2
{EI ':2? I:ﬂ

AdjFim) =" Car O
cegm - mma 0]
sine cosz §

=L & 0

—sine e 0

maﬂrm:‘ o Bl

a, 1 ; 0@ Enm
Mow, [F [a)] 7 mlF = ad F e} 2 %[_ si00  COsd EI — 1]
0 ]

g
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sin{—-a)  con )
i) 0

codl -~} slal-a) Vl
o
and, Ff-a)= |

coea alng
~gna coxa O . Fi)
o 1

Harew, [Fu)] *=F=a)

{11} Wi have
[ (Bl =cos B+sin”f=1
Cofactors of & are

class24

Adj g fa] = Wa
mmsft 0 s'l'ﬁlr
i I 0
o -ﬂi|1|3 o cos|l
rofi 0 —ximil
1 0 |

50, G i) = 1 ¥inf O cusfl

IIWII U IIB]
-1 a 1 g
wow [ g~/ ="(smp 0 cosp ] -1
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|Td “F} 0 mni F]l
|
and, G (- = 18wl 0 flﬂ[—ﬂ:l

coafl O =
[ %)
sinp 0 cosp ) - i)

Hence, (GBI *-G-B)

() v v o 1 o Tt
*Fla)G Bt =Gi=F)F [=al
W have already kmow that
*Glf -G
Lol = E )

class24

—lﬁ*]-h“rffl-':]lﬂ‘ﬂ-m " Ml Flivd 4.

++
e R
L
+ +

e T

ﬂ:_I AT 3
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Adjedet aed leverse of o Map

atlid-l &

-l 1]
NPT i i it B A

IIHEI 12 i
=l4-4+@ T-8+1
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