Session 3

Adjoint of a Matrix, Inverse of a Matrix (Reciprocal Matrix),
Elementary Row Operations (Transformations), Equivalent
Matrices, Matrix Polynomial, Use of Mathematical Induction,

Adjoint of a Matrix

LetA =[a; ] be a square matrix of order n and let C;; be
cofactor of a; in A. Then, the transpose of the matrix of
cofactors of elements of A is called the adjoint of A and is
denoted by adj (A).

Thus, adj(A) =[C}; ]’

O (adj A); =Cj;; =Cofactor of a ; in A

glu iz 4g3 g
ie. if A= [fa1 Gy Ay |jl’then
Bs; as, as{
[C; Cp ng [C; Cy C31B
adj A= %21 Cyp Cy 0~ Bju Cyp Cyp 0
B Ci; CuB s G CiH
where C i denotes the cofactor of a i inA.
a a
_| Qo Qo3 | _ _
Here, Cy = —0ppQ33 ~0Ay3 dgy,
sy dsz
Co.o=— Ay Ap3 | _ _
12 —0d31053 ~A33051 5
as; dss
C.. = dyr Gy | _ _
13 —0ap1G3p — a3,
s dsg
C. o =— Az Qi3 | _ _
21 —0ay3d3; ~dypdss,
sy dss
C. = Ay Qi3 | _ _
22~ — 0411033 —d31053,
s dss
Co=— ayp Gy | _ _
23 4 a — 02031 —a1143,
31 32
C.. = A Ay | _ _
31 =ayp053 Tapdy3,
gy Qo3
Co = Ay Ay | _ _
32 =ay30y) 411053
Ay Qs
a a
_|%n 12 | _ _
and Cs = =414y, ~A14y,
Ay Gy

Rule to Write Cofactors of
an Element aj;

Cross the row and column intersection at the element a;
and the determinant which is left be denoted by D, then

OD, ifi+ j=even integer
Cofactors of a; =0 J g

0D, ifi+j=odd integer
3 1 40
Example 30. Find the cofactor of a,; in %) 2 -1 g
B -3 58
3 1 4o
- _.o
Sol. Let A—@ a2 e :1|]
H -3 sH
O Cofactor ofa,; = - D [2+3=0dd]
where D = !
1 -3
[after crossing the 2nd row and 3rd column]
=-9-1=-10
Hence, cofactor of a,; = —(—10) =10
Note

The adjoint of a square matrix of order 2 is obtained by
interchanging the diagonal elements and changing signs of
off-diagonal elements.
i A= b0

Ll
_od -b0O

“He af
Example 31. Find the adjoint of the matrix

(adj A)

o 2 30
- U
A=
5 OD
B 4 30
Sol. If C be the matrix of cofactors of the element in |A|, then
wll ClZ CISB
c= %21 Co C23[|
s Cs Csf



/5 o 0 0 0 5|0
0 - a

o4 30 1230 12 415 4y o —10p

_[|_23 13—12D‘D6—3 OD

543 23 24%%’15 0 55
D23 _13 12D
H|5 o 00| |0 5|H
12 6 -15[]
A~ _ O
Dad]A—C—DO 3 OD
F10 0 5F

Maha Shortcut for Adjoint
(Goyal’'s Method)

This method applied only for third order square matrix.

O 2 30
Method : Let A= 5 07
2 4 30
Step I Write down the three rows of A and rewrite first two
rows.
ie.
1 2 3
05 0
2 4 3
1 2 3
0 5 0
Step I After Step I, rewrite first two columns.
ie.
12 31 2
0500 5
2 4 3 2 4
1 2 3 1 2
0500 5

Step III After Step I, deleting first row and first column, then
we get all elements of adj A i.e.,

1 v 2 v 3 i 1 .o 2
0 5 0 0 5
: N P P U150 -10
9 4 3 2 4 first column of adj A
: X X X Ue 3 o0
second column of adj A
1 2 3 1
: X X X U -15 0 5
0 5 0 0 5 third column of adj A
15 6 -1501
., -0 _ 0
or adjA= o0 -3 0q
=10 0 5H

Properties of Adjoint Matrix

Property 1If A be a square matrix order n, then
A(adj A) = (adj A)A =|A|I,

i.e., the product of a matrix and its adjoint is commutative.

Deductions of Property 1

Deduction 1 If A be a square singular matrix of order n,

then A(adjA) =(adjA) A=0 [null matrix]
Since, for singular matrix, |A| =0.

Deduction 2 If A be a square non-singular matrix of order
n, then ladj A| =] A"

Since, for non-singular matrix, | A| Z 0.
Proof - Aadj A) =|A|I,
Taking determinant on both sides, then
|A(adj A)[=|[A[1,]
O |Alladj A[=|A["|I,] =|A]"
0 ladjA|=| A" !
Note
In general |adj (adj (adj... (adj A))| =| 4"~V

adj repeat m times

L =1]
[ 1A[#0]

Property 2 If A and B are square matrices of order n, then
adj (AB) =(adj B)(adj A)
Property 3 If Ais a square matrix of order n, then
(adjA) = adj A’

Property 4 If A be a square non-singular matrix of order

n, then adj (adjA)=|A|" "% A

Proof - A(adjA) =|A|I, (1)

Replace A by adj A, then

(adj A)(adj (adj A)) =|adj AT,

=",
=1,A"T

[ladj Al =|A[" ]

Pre-multiplying both sides by matrix A, then

Aladj A)(adj (adj A) = AL [A|" ™" = A]A]"
0 |A[l,(adj(adjA) = AjA["
O (adj(adj A)) = A|A|"™?
or adj (adjA) =| A" * A
Property 5 If A be a square non-singular matrix of order
n, then

|adj (adj A)] =] 4]

Proof . adj (adj A)=| A" * A

Taking determinant on both sides, then
|adj (adj A)| =|| A" A



=|A["" 72 4| [ [kA[=K"[A]]
=|A|n2—2n+1 =|14|(n—1)2

Note

In general, |adj (adj (adj .. (adj A)) | =] 4 ~""

adj m times
Property 6 If A be a square matrix of order nand k is a
scalar, then
adj (kA) =k" " [{adj A)
Proof - A(adj A) =|A|I, (1)
Replace A by kA, then
kA(adj (kA)) =|kA|I, =k"| A|I,

O Aadj (kA)) =k" "' A|I,

=k" "' A(adj A)
adj (kA) =k" "' (adj A)

[from Eq. (i)]
Hence,
Property 7 If A be a square matrix of order n and m N,
then (adjA™) =(adjA)™
Property 8 If A and B be two square matrices of order n
such that B is the adjoint of A and k is a scalar, then
|AB +kI,|=(A| +k)"

Proof . B=adj A
O AB = A(adj A) =|A|I,

LHS =|AB +kI,,| =||A|I, +kI,|=|(|A|+k)I,|

=(|A[+k)"[T,[=(| Al +k)" =RHS

Property 9 Adjoint of a diagonal matrix is a diagonal

matrix.
0

0

4

be 0 00
C 0
then adj A = BO ca 0 0

B o0 abQ

ie. If A=

FE1R]
(=R N -
im )

Note
adj(/,) =1,

10
1 gfind the values of

Eg I
U, -
a1 -
a1 1

Example 32. If A=

(i) [A|adj Al
(i) |adj (A)

(ii) |adj(adj (adj A))|
(iv) adj (adj A)
=1 1 10

-0 _ g
A_Dl 1 l|:|

g1 1 -1[
O lA[=(=D1 1) ~(1)(~1 ~1) 1)1 +1) =4 #0

0 A is non-singular.

Sol. -

(i) |Alladj A| =|A[|A]®
= |A|3 :43 =64
(i) |adj (adj (adj A))| = |A|© 0" =] A]® = 4° =21
(iii) [adj (3A)| = 3% adj A = (3°)’|adj A|
=35 AP =729 x 4% =11664
(iv) adj( adjA) =]|A|* A = 16A

3 -3 40
Example 33. If A= % -3 ﬂgand B is the adjoint
B -118

of A, find the value of | AB + 21|, where I is the identity
matrix of order 3.

B -3 40
A:% -3 48

B -1 15
3 -3 4
O |Al=]2 -3 4

0 -1 1
=3(—3 +4) +3(2 —0) +4( -2 —0)=1#0

O |AB+2I| =(|A| +2)°

Sol. -

[by property 8]
=(1+2)° =3° =27

Inverse of a Matrix
(Reciprocal Matrix)

A square matrix A (non-singular) of order n is said to be
invertible, if there exists a square matrix B of the same
order such that AB =1, =BA,

then B is called the inverse (reciprocal) of A and is denoted
by A™'. Thus, A™ =B < AB=1I, =BA

We have, A(adj A)=|A|I,
0 AT A@d] A)=AT'T,| A
0 I,(adj A)=AT"A|I,
o _adjA
g A =%; provided |A| 0

Note The necessary and sufficient condition for a square matrix A
to be invertible is that| 4 #0.

Properties of Inverse of a Matrix

Property 1 (Uniqueness of inverse) Every invertible
matrix possesses a unique inverse.
Proof Let A be an invertible matrix of order n X n. Let B
and C be two inverses of A.Then,

AB=BA=I, ()



and AC=CA=1I, ..(ii)
Now AB=1I,
g C(AB)=CI, [ pre-multiplying by C]
O (CA)B=CI, [by associativity]
0 [,B=CI,  [+CA=I, byEq.(ii)]
O B=C

Hence, an invertible matrix possesses a unique inverse.

Property 2 (Reversal law) If A and B are invertible

matrices of order n X n, then AB is invertible and

(AB)' =B7'AT,

Proof It is given that A and B are invertible matrices.
|A|#0and|B |#0 O |A||B|#0

O |AB | £0

Hence, AB is an invertible matrix.

Now, (AB)(B'A™)=ABB 1)A™ [by associativity]

=(AI,)A™ [-BB ™ =1I,]
=AA™ [ Al =A]
=1, [~AAT =1,]
Also, (B "AT')(AB)=B (AT A)B [by associativity]
=B '(I,B) [ZAT'A=T,]
=B 'B [-1,B=B]
=1, [-B'B=1I,]

Thus, (AB)(B'A™") =1, =(B " A™)(AB)
Hence, (AB) " =B "'A™

Note
IfA B, C, ... Y, Zareinvertible matrices, then

(ABC...y))' =77y ... c7'B7A™ [reversal law]

Property 3 Let Abe an invertible matrix of order n, then
A' is also invertible and (A') ' = (A7)
Proof . Ais invertible matrix

O [A|Z200 |A"|£0

-1 . . .
Hence, A is also invertible.

[ 1A[=1A"]

Now, AAT =1, =AT'A
0 (AA7) =(1,) = (A7 AY
O (AT A=1,=A(A""Y
[by reversal law for transpose]
0 (A=Y [by definition of inverse]

Property 4 Let Abe an invertible matrix of order n and
k ON, then
(Ak)—l :(A—l )k :A—k

Proof We have,
(AF) T =(AxAxAx.. xA)™!

repeat k times

AT xAT xAT %, xA!

repeat k times

[ by reversal law for inverse]
=A™ =A™
Property 5 Let A be an invertible matrix of order n, then
(A=A,
Proof We have, AT'A=1,
O Inverse of A=A 0 AN T=4

Note
I'=I asI]'I =1,

Property 6 Let Abe an invertible matrix of order n, then

Proof - Ais invertible, then |A| Z0.

Now, AAT =T, =AT"A

O |AAT =1,

0 |A||A7Y =1
[|AB|=|A[|B|and|I,|=1]

0 A7 = ] 4| %0]
| Al

Property 7 Inverse of a non-singular diagonal matrix is a
diagonal matrix.

@ 0 o0
ie. IfA=%> b Ogand|A|¢0,then
0 0 cd
Dl 0 OB
70
A'=0 - oO
o b .
0
0 —_
5) cB

Note

The inverse of a non-singular square matrix Aof order 2 is
obtained by interchanging the diagonal elements and changing
signs of off-diagonal elements and dividing by | A.

Forexample,
r A= PO 414 = (ad - bo) 20, then
R oof
. 1 Od -bO
(ad - be)Fe  af



Example 34. Compute the inverse of the matrix

© 1 20
A=d 2 35
B 118
0 1 20
Sol. We have, A:a 2 SE
B 113
01 2
Then, |A|=|1 2 3|=0[2-3)-1(1 -9) +2(1 —6)
311
=-2%0
0 A7 exists.

Now, cofactors along R, = =1, 8, -5
cofactors along R, =1,-6,3
cofactors along R, = - 1,2, -1

Let C is a matrix of cofactors of the elements in | A|

1 8 50
0 C:BI -6 3%
1 2 -1§
1 1 -10
4~ _ O
a ad]A—C—DS 6 2D
5 3 -1\
_ 1 1 -10
Hence, A~! ade— 1|:|8 -6 ZD
| A o O
5 3 -1
or _1 1@
) 2 20
=y 3 0
O ID
n> _3 Ip
02 2 20

Example 35. If A and B are symmetric non-singular
matrices of same order, AB=BA and A"'B™" exist,

prove that A”'B™" is symmetric.
Sol. - A'= A B'=Band|A|#0,|B|' #0
0 (A—IB—I)IZ(B—I)I(A—I)I

[ by reversal law of transpose]

=(B"){(A")™ [by property 3]
=B7'A™ [WA"=Aand B'= B]
=(AB)™! [ by reversal law of inverse]
=(BA)™ [ AB = BA]
=A7'B™? [by reversal law of inverse]

-1p-1. .
Hence, A" "B " is symmetric.

Example 36. Matrices A and B satisfy AB=B",

02 20 .
where B = B’1 0 H find the value of A for which

A =2B7" +] =0, without finding B~

Sol. - AB=Blor AB* =1
Now, MNA-2B'+1=0
0 AN AB-2B"'B+IB=0 [post-multiplying by
B]
O A AB-2I+B=0
O A AB®* -2IB+B* =0

[again post-multiplying by B]
0 N AB*-2B+B* =0

a AN I-2B+B*=0 [ AB* = 1]
o 000,02 -20 02 -2002 -20_0 00
M H "B o B1 oHFt oH W of
0 D 00_0O4 -40 06 -40_0 00
B aH B2 oH He 2B o
0 A+2 0 0_DO o0
Ho a+2H K oH
0 A+ 2 0
0 A=- 2

Example 37. If A B and C are three non-singular
square matrices of order 3 satisfying the equation
A?=A""and let B= A® and C = A?, find the value of

det (B - C).

Sol..: B=A*=(A%*'=(Aa""
=(A") =AM
=((A%)H) T = (AN
=A™y =aAt=c

So, B=COB-C=0
O det(B-C)=0

[-AT = A%]

Elementary Row Operations
(Transformations)

The following three types of operations (transformations)
on the rows of a given matrix are known as elementary
row operation (transformations).

(i) The interchange of ith and jth rows is denoted by
R; < R; orR;.

(ii) The multiplication of the ith row by a constant
k(k #0) is denoted by R; — kR, or R;(k)



(iii) The addition of the ith row to the elements of the jth
row multiplied by constant k(k #Z0) is denoted by
R; » R; +kR; or R; (k).

Note

Similarly, we can define the three column operations,
Gi(C o C), GG - KkC)and C;(K)(C - C + kC)).

Equivalent Matrices

Two matrices are said to be equivalent if one is obtained
from the other by elementary operations
(transformations). The symbol ~ is used for equivalence.

Properties of Equivalent Matrices

(i) If A and B are equivalent matrices, there exist
non-singular matrices P and Q such that B = PAQ
(ii) If A and B are equivalent matrices such that B = PAQ,
then P'BQ " =
(iii) Every non-singular square matrix can be expressed
as the product of elementary matrices.

O 3 30
Example 38. Transform % 4 10%into a unit
B 8 408
matrix.
o 3 30
— U
Sol. Let A=3 4 107
B 8 40
Applying R, — R, —2R, and R; » R; —3R,, we get
330
A-f -2 4g
-1 -5H

@Rz and R, - (—1)R,, we get
30
_, 0
’0
> g
-3R,and R; —» R,

a

i}

. 1
Applying R, — %5
a 3

A~% 1

@ 1

Applying R, - R, - R,, we get

Applying R; — %@R?, we get

a o 90
B o
A % 1 =25
@ o0 10
Applying R, - R, —9R; and R, — R, +2R;, we get
a o og
B a
A % 107
@ o0 13
Hence, A~T
o 1 1D
Example 39. Given A % 4 % BFmd
Q 3 1@
0
P such that BPA—@) H
0
Sol. Given, BPA = J
[ 1 of
0 0 10 _
O p=B" ! ...(J) [ by propert
n OBA (i) [ by property]
3 4 -3 4 3
B:B DD B_IZLD 0= ad
4 4 (-nHs 20 Hs —2fH
4
o =2 = (i)
Hs -2H
a1 10
and A:% 4 lg
g 3 13
O |A|=1(4-3) —1(2 -2) +1(6 —8)= —1 0
O A™'exists.
01 2 30
Now, adj A = BO -1 lg [by shortcut method]
2 -1 2f
g4 01 72 30
O A1=232_0, 4 40 (i
A O 0 (iii)
A2 1 -27

Substituting the values of A™"
in Eq. (i), then

=2
3000 0 1[|j

—2Hd 1 0% !

1

4
p=C
Hs
G4 3 -1 10

“Hs =M 1

and B™' from Eqs. (ii) and (iii)

30
-1
_ZE

O
O



To Compute the Inverse of a Non-Singular
Matrix by Elementary Operations
(Gauss-Jordan Method)

If A be a non-singular matrix of order n, then write
A=1,A.
If Ais reduced to I, by elementary operations (LHS), then
suppose I, is reduced to P(RHS) and not change A in RHS,
then after elementary operations, we get

I, =PA,
then P is the inverse of A

0 P=A""

Example 40. Find the inverse of the matrix

a1 2 50
82 3 18, using elementary row operations.
B1 1 19
01 2 50
U ]
Sol. Let A= DZ 3 l|:|
Bl 1 19
1 25
O |Al=| 2 3 1[=13-1)-22+1) +52 +3)=21%0
-1 1 1
O A7 exists.

We write A = IA
01 2 50 0O 0 oOd
O O_ O
0 B lD"% 1o
Bl 119 @ 0 1f
Applying R, — R, —2R and R; — R; + R,, we get
a 2 50 O1 0 o»d
1 —oU-LL O
% 1 -9p=d2 1 o
M 3 68 gl 0 1f

Applying R, - (—1)R, and R; — % 5, we get

O 0
0250 d 0 o
91 95=03 ~1 otk
U 10
@128 % 0 =0
3 30
Applying R, — R, — 2R, and Ry — R; — R,, we get

O O
0o -130 73 2 o0f

-0, -
%1 95 D?; 1
B0 -78 2 1 -0
03

Applying Ry — %; 5, we get

0 0

oo -130 73 2 0Q

% 1 ob=02 -1 o4
Jo; ;10

B O I8 = -- -—n

[P1 7 21

Applying R, - R, —9R; and R, — R, +13R,, we get

Oz 1 _130

n0ood B21 7 21H

0 Uy 2 3 U
% 10=6s S S

B 0 15 D57 71 71 -

o - -0

1 7 210

0z 1 _130

EE 7 215

Hence, Al = D—% ; g 0
ns 1 g

a1 7 218

Matrix Polynomial
Let f(x)=a, x™ +a, x" " +a, x"? +... +a,_,x +a,,

be a polynomial in x and let A =[a; ], x,, then expression
of the form
f(A)=a, A" +a, A" +a, A" +. +a,_ A+a,l, is
called a matrix polynomial.
Thus, to obtain f(A) replace x by Ain f(x) and the
constant term is multiplied by the identity matrix of order
equal to that of A.
For example, If f(x) = x* —7x +32isa polynomial in x and A
is a square matrix of order 3, then f(A) = A* —7A +321, isa
matrix polynomial.
Note
1. The polynomial equation f(x) =0 is satisfied by the matrix
A=1g;1,x, thenf(A) =0.
2. let A=[a;], «, satisfies the equation
a+ax+ax®+.. +ax =0,
then Ais invertible of a, 2 0,| 4 =0 and its inverse is given by

at=

—(al, +a,A+... +a A7)
S0

l
Example 41. If A= . Cand kn # Im, show that
m
A% = (k+n)A+(kn —Im) 1 =0. Hence, find A™".

l kK 1
Sol. We have, A = kI then |A| =
H‘n nH m n




=kn -ml #0 [given]

0 A7 exists.

l l k2 O
Now, A? —ADA—[k Ok 10 _ k +Im kl+lnD
H’" HHH" HH |]nk +nm ml+n°Q

0 A2 = (k +n)A +(kn —Im)I

Dk2+lm kl+lnD_(k+n) lD+(kn—lm)D o0
D[nk+nm ml+nzg H" nB E 1B
Ok +Im kl+lnD_|:|k2+nk kl +nl0
_Dk 20 .0
mk +nm ml+n°Q km+nm kn+n°[
+Dtn—lm 0 O
H 0 kn—lmH

L +Im-k* —nk +kn —Ilm
=0
0 mk+nm-—km—-nm
kl+1in -kl —In O

ml+n® —kn —n* +kn —lmB

:m OD:O

[ o
As A* —(k+n)A +(kn —=Im)I =0
| (kn —Im)I =(k +n) A — A®

0 (kn —Im)IA™ =((k +n) A —A®)A™!
0 (kn —Im)A™" =(k +n) AA™ —A(AA™)

=(k +n)I - AI [-AA™ =1]
=(k+n)I -A
o0 k IO
=(k +
EmE T o
_+n 0 O [k IO
"Ho &+ B uH
o _On -0
o 1 On -10
Hence, T kn—-im)Em k[

1
Example 42. If A=2 'Sfind the value of [a] +[b)]
2

such that A% +aA +bl =0. Hence, find A™

1
Sol. We have,A:B D, then |A| = =3-2=1#0
2 1
O A7 exists.
1 1 1 4
Now. o3 10_0 0

A=AB=g o Bh

Since, A% + aA + bl =0

a1 40 00_[© od

" B H”EH BIEBOH

0 O1+3a+b 4+a O_[0 0O
Hs+2a 3+a+0H [0 o
Equating the corresponding elements, we get
11+3a+b =0 (1)
4+a=0 ...(ii)
8+2a=0 ...(iii)
3+a+b=0 . (1v)
From Eqgs. (ii) and (iv), we geta = -4 and b =1
O Jal +[b]=|~4| H1| =4 +1 =5
As A* +aA +bl =0
0 A*=4A+1=0 0O I=4A-A°
0 IATN =(4A - A*) AT
0 AT = 4(AATH — A(AATH
=4I -Al=4I-A
:4D 00_B 10_[B3 o0 B 10
o B Hb B
Al = 01 -10
“He sH

Use of Mathematical Induction

0 10
Example 43. Let A= T Oshow that
C

(al +bA)" =a"1 +na"”" bA, O nON.
Sol. Let P(n):(al + bA)" =d"I +na""'bA
StepI Forn =1,
LHS = (al +bA)' =al +bA
and RHS =a' I +1[@ bA =al +bA
LHS = RHS
Therefore, P(1) is true.
Step II Assume that P(k) is true, then
P(k):(al +bAY =d* I +kd* ™' bA
Step IIIFor n = k +1, we have to prove that
Pk +1):(al +bAY* =d" 1T +(k +1)d"bA
LHS = (al +bAY "1 =(al +bA) (al +bA)
=(a"I +ka" "'bA) (al +bA)  [from step II]
=d"" 1% + 4 (IA) +kd*b (AD) + k dF b A?
=d" I +(k +1)db A +0
[AI=A ,A* =0and I* =]
=d""'I +(k +1)d*bA = RHS
Therefore, P(k + 1) is true.

Hence, by the principal of mathematical2 induction P(n) is
true for all n OO N.



33 -40 .
Example 44. If A= EE use mathematical

+2n  —4n
induction to show that A" = a D
H n 1- ZnH

nON.

+on -4
Sol. Let P(n):A" :E " 1 Z E
n —cun

StepI Forn =1,
LHS=A'=A
and RHS = a+2 —40_03 —4D_
Hi 1-2 H -f
0 LHS =RHS
Therefore, P(1) is true.

Exercise for Session 3

1 2 -20
1 IfA:g2 1 —2%, then adj A equals to
A2 2 1F
(a)A (b) AT

2 If Ais a3 x 3 matrix and B is its adjoint such that |B|

(a) 64 (b) + 64

3 For any 2 x 2 matrix A, if A (adj A) = EO

(@0 (b) 10
4 fAisa singular matrix, then adj A is
(a) singular (b) non-singular
01 2 -10
5 IfA= EH 1 25, then det (adj @adj A)) is
g2 -1 13
(a) 14* (b) 14°

6 Ifk ORy, then det (adj (k /,,)) is equal to

(a) kn—1 (b) kn( n-1)

Step II Assume that P(k) is true, then
P(k): A* = O+2k —4k0O
Hr 1-2H
Step IIIFor n = k + 1, we have to prove that
B+2k -4k +1)0
He+1  -1-2c H
LHS = A**1 = AF
= A+2k ~4k 05 —40 [from step II]
Hrk 1-22H4 -1
B +2k)-4k -4(1 +2k) +4kO
TBk+1a-26)  —~k -11 —26) [
_B+2k -4k+1)0
CHk+1 -1-2k
Therefore, P(k + 1) is true.

Hence, by the principal of mathematical induction P(n)is
true for all n O N.

Pk +1): AF*1 =

= RHS

(c) 3A (d) 3AT

=64, then | Al is equal to

(c)+ 8 (d) 18

00
, then | Al is equal to
105 |Alis equ

(c)20 (d) 100
(c) symmetric (d) not defined
(c) 14? (d) 14

(ckK" (d)k

7 With1,w, o as cube roots of unity, inverse of which of the following matrices exists?

M wd

“R @h

p? 10
(ONE 0
D1 Q)



o o0

© o, O (d) None of these
o 10
If the matrix A is such thatA 20_ G54 1DthenAls equal to
H 1H 7 78
@) o 10 D1 10 (C)m -10 EH 10
2 -3 ®g, a5 2 3H @5, af

[cosx sinx 00O
IfA= %sinx COoSs X OB: f(x), then A'is equal to

g 0 0 18
(@) f(-x) (b)f(x)
(c) f(x) (d) =f(=x)

o0 2 -30
The element in the first row and third column of the inverse of the matrix%) 1 25, is
0 19
(a) -2 (b)0 (c)1 (d) None of these
0 1 -10
IfA= % 13 g, then (A(adjA) A" A is equal to
B 2 10
D 1_10
geooa 516136;% [3005 mooa
(@)50 6 03 (b)% 6 5% 2%) 3 03 2%) 105
A0 0 -6§7 o 110 03@ Og
£ 3 60
0 1 -10
Ais an involutory matrix given by A = % -3 4 B then the inverse ofgwill be
B -3 40
(a)2A (b)A—1
2
A 2
(C)E (d)A

If A satisfies the equation x® —5x2 +4x + A =0, then A™" exists, if

(a)A #1 (b)A# 2

(c)Az—-1 (dAr=z0

A square non-singular matrix A satisfies the equation x2-x+2=0,thenA'is equal to
(@)l -A (b) (I = A)/2

(c)l + A d)( + A2

Matrix A is such that A% =2A -1, where [ is the identity matrix, then forn =2, A" is equal to
(@)nA-@n-1I (b)ynA-1

(c)2" A= (n-1 2" 'A-1

-4
If X = § _15, the value of X" is

(a)[Bn -4n0 E2n+n 5-n0
& -nH Do,
(3" (-4)"0

(€) g (d) None of these

g



Answers

Exercise for Session 3
1. (d) 2. () 3. (b) 4. (d) 5. (a) 6. (b)
7. (d) 8. (c) 9. (a) 10. (d) 11. (c) 12. (a)
13. (d) 14. (b) 15.(@)  16.(d)
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