Chapter 3

(Matrices )

3.1 0verview

3.1.1 A matrix isanordered rectangular array of numbers(or functions). For example,

x 4 3C

A=F 3 X0
B x 4F

The numbers (or functions) are called the elements or the entries of the matrix.

The horizontal lines of elements are said to constitute rows of the matrix and the
vertical lines of elements are said to constitute columns of the matrix.

3.1.2 Order of a Matrix

A matrix having m rows and n columnsis called a matrix of order m x n or simply
m x n matrix (read as an m by n matrix).

In the above example, we have A as a matrix of order 3 x 3 i.e,
3 x 3matrix.

In general, an m x n matrix has the following rectangular array :

(8y; ap ... aing
01 8n Gy B
A:[a”.]mxnzgf B I<ismi<j<n i, jON.
@'ml amZ amS almann
The element, 3, isan element lying in the i"" row and j* column and is known as the
(i, )" element of A. The number of elementsin an m x n matrix will be equal to mn.
3.1.3  Types of Matrices

(i) A matrix issaid to be arow matrixif it has only one row.
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(i) A matrix is said to be a column matrix if it has only one column.

(iii) A matrix inwhichthe number of rowsare equal to the number of columns,
issaid to beasquare matrix. Thus, an mx nmatrix issaid to be asquare
matrix if m=nand is known as a square matrix of order ‘n’.

(iv) A sguare matrix B = [bij]nxn issaid to beadiagonal matrixif itsall non
diagonal elements are zero, that is amatrix B = [b ] issaidtobea
diagonal matrix if b”. =0, wheni #]j.

(v) Adiagonal matrix issaidto beascalar matrix if itsdiagonal elementsare
equal, that is, asquare matrix B =[b.] issaidto beascaar matrix if

ij4nxn
b, =0, wheni # j
b, = k, when i =, for some constant k.

(vi) A sguare matrix in which elementsinthe diagonal areall 1 andrest are
al zeroesiscalled anidentity matrix.

In other words, the square matrix A = [aﬂ]nxnis an identity matrix, if
a,=1 wheni=janda, =0, wheni #].

(vii) A matrix is said to be zero matrix or null matrix if all its elements are
zeroes. We denote zero matrix by O.

(iX) Two matricesA = [a“.] andB = [bij] are said to be equal if
(a) they are of the same order, and

(b) each element of A isequal to the corresponding element of B, that is,
a, = b”. fordliandj.
3.1.4 Additon of Matrices
Two matrices can be added if they are of the same order.
3.1.5 Multiplication of Matrix by a Scalar
If A=[a] ., isamatrix and kisascalar, then kA is another matrix whichis obtained
by multiplying each element of A by ascalar k, i.e. KA = [ka”]mxn
3.1.6 Negative of a Matrix
The negative of a matrix A is denoted by —A. We define —A = (-1)A.
3.1.7 Multiplication of Matrices

Themultiplication of two matricesA and B isdefined if the number of columnsof Ais
egual to the number of rows of B.
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LetA= [au.] bean mx nmatrix and B = [bjk] be an n x p matrix. Then the product of
the matrices A and B is the matrix C of order m x p. To get the
(i, ™ element ¢, of the matrix C, we take the i" row of A and k™ column of B,
multiply them el ementwise and take the sum of all these productsi.e.,

Cik = ail blk + a12 bZk + a13 b3k Tt ain bnk
The matrix C = [c ] ., is the product of A and B.

Notes:

1. If AB isdefined, then BA need not be defined.

2. If A, B are, respectively mx n, k x | matrices, then both AB and BA are
definedif and only if n=kand| =m.
If AB and BA are both defined, it is not necessary that AB = BA.

4.  If the product of two matrices is a zero matrix, it is not necessary that
one of the matricesis a zero matrix.

5. For three matrices A, B and C of the same order, if A = B, then
AC = BC, but converse is not true.

6. A.A=A%2A.A.A=A3 soon

3.1.8 Transpose of a Matrix

1. IfA= [a“.] be an m x n matrix, then the matrix obtained by interchanging
the rows and columns of A is called the transpose of A.
Transpose of the matrix A is denoted by A' or (AT). In other words, if
A= [aij]mxn’ then AT = [a]i]nxm'

2. Properties of transpose of the matrices

For any matrices A and B of suitable orders, we have

(i) (A=A,

(i) (kA)T = KAT (where k is any constant)
(iii) A+B)T=AT+BT

(iv) (AB)"=BTAT

3.1.9 Symmetric Matrix and Skew Symmetric Matrix

()

A square matrix A = [a“.] is said to be symmetric if AT = A, that is,
a, = g, for all possible values of i and j.
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A square matrix A = [au.] issaidto be skew symmetric matrix if AT=-A,
that is a; = —a, for all possible values of i and .

Note : Diagona elements of a skew symmetric matrix are zero.

(i)

(iv)

Theorem 1: For any square matrix A with real number entries, A+ATis
a symmetric matrix and A— AT is a skew symmetric matrix.

Theorem 2: Any square matrix A can be expressed as the sum of a
symmetric matrix and a skew symmetric matrix, that is
_(A+AT) (A-AT)

2 2

A

3.1.10 Invertible Matrices

(i)

If A isasguare matrix of order mx m, and if there exists another square
matrix B of the same order mx m, suchthat AB=BA =1_, then, Aissaid
to be invertible matrix and B is called the inverse matrix of A and it is
denoted by AL

Note :

1

2.
(i)

(i)

A rectangular matrix does not possessitsinverse, sincefor the products
BA and AB to be defined and to be equal, it is necessary that matricesA
and B should be square matrices of the same order.

If Bistheinverseof A, then A isaso theinverse of B.

Theorem 3 (Unigueness of inverse) Inverse of a square matrix, if it
exists, isunique.

Theorem 4 : If A and B are invertible matrices of same order, then
(AB)* = B*AL

3.1.11 Inverse of a Matrix using Elementary Row or Column Operations

To find At using elementary row operations, write A = |A and apply a sequence of
row operations on (A = 1A) till we get, | = BA. The matrix B will be the inverse of A.
Similarly, if wewishtofind A-* using column operations, then, write A=Al and apply a
sequence of column operations on A = Al till we get, | = AB.

Note : In case, after applying one or more elementary row (or column) operations on
A=I1A(orA=Al),if weobtain all zerosin one or morerows of thematrix AonL.H.S.,,
then A-* does not exist.



46  MATHEMATICS

3.2 Solved Examples
Short Answer (SA.)

Example 1 Construct a matrix A = [a”.] whose elements a, are given by

2x2
a, = €”sinjx.

Solution For i=1,j=1, a,, = e sinx
For i=1,j=2, a, = > sin 2x
For i=2,j=1, a, = e*sin x
For i=2,]=2, a = e gin 2x

[&*sinx e**sin2x0

Thus A= %“"sinx e“xsinZXE

2 30 a 3 2C aAC 4 6 801
Example2 IfA= BI- ZH'B_ H‘ 3 1E,C— &E,D— % 7 9H,then
which of the sumsA + B, B + C, C+ D and B + D is defined?
Solution Only B + D is defined since matrices of the same order can only be added.

Example 3 Show that amatrix whichis both symmetric and skew symmetricisazero
matrix.

Solution LetA= [au.] be a matrix which is both symmetric and skew symmetric.
SinceA is askew symmetric matrix, SOA' = -A.
Thusfor dl i and j, we havea” =-a, D
Again, since A isasymmetric matrix, SOA' = A.
Thus, for all i and j, we have

& = & @
Therefore, from (1) and (2), we get

a, = -3, foraliandj
or 28, =0,

e, a,=0foralliandj. HenceA is azero matrix.
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[2x 3] 01 20 D(D:O )
Example 4 If %_3 OE %E , find the value of x.
Solution We have
[2x 3 TG EETe 0 [2x-9 44 20 = [0]

33 of t8H 80

or X -9x +32xH=[0] O 2x*+23x=0
-23

or X(2x+23)=0 u X=0,x= >

Example5 If Ais3 x 3invertible matrix, then show that for any scalar k (non-zero),
i . 1 .
KA isinvertible and (kA)™ = EA

Solution We have
M, .0 10
(kA) HZA H= % HAAY=10)=1

-1

kA) isi f BATE A)T = A
Hence (kA) isinverse o 5> H or (kA)* = K

Long Answer (L.A))

Example 6 Express the matrix A as the sum of a symmetric and a skew symmetric
matrix, where

@2 4 -6C
a=df 3 5¢
A -2 4
Solution We have
@2 4 -6r 02 7 1C
a=td 3 5C  then A=t 3 2

A -2 4E 6 5 4E
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o, 11
02 3
04 11 -5 511
O_
. A+A 1 J1 6 3g=5, 3
ence 2 —25_5 3 8@ EI__S 3
82 2
EP =3
a 2
m -3 -70 E@
O_
A-A 13 0 Tp=3 0O
and — =5 -7 0H
2 2@ D7 -7
o 7
R 2
Therefore,
0. 11 -50 -3
02 -5 S0 EP >
9 2 25 7 2
A+A" A-A gl 30,3
2 2 52 2% By
™ 3 4 0 %.ﬁ
g2 2 g B 2
n 3 2C

C

Example 7 If A = % 0 _1[, then show that A satisfies the equation

H 2 3E
A*4A-3A+111 = O.

a 2 20

3 20 O 3

0 .0

Solution A2=AXA:% 0 15"% 0 -17
32 35 8 2 3E

o NI~N|Y
1 e o s

|
[6)
i

N
-

A Nlw
imimimininis

o NI~N|Y
OoOOOoOoonr
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1+6+2 3+0+4 2-3+60
_2+0-1 6+0-2 4+0-37
H+4+3 3+0+6 2-2+9(H

® 7 50
C
=§r 4 1t
B 9 oF
® 750 0 3 2C
0 O
po=pxa=d 4 19X 2 0 -1
9 95 A 2 3E

M+14+5 27+0+10 18-7+15C
_Ol¥8+1  3+0+2  2-4+3 ¢
B+18+9 24+0+18 16-9+27F

(28 37 26C

_do 5 1f
B35 42 3F

A3 — 4A% — 3A + 11(1)

(28 37 2600 [® 7 50 3 20 1 0 0O

o 5 19-44 4 15‘3% 0 -13+11 % 1 of
M5 42 34 B9 98 B 2 38 @ 0 1§

28-36-3+11 37-28-9+0 26-20-6+0C

810—4—6+0 5-16+0+11 1-4+3+0 E

B5-32-3+0 42-36-6+0 34-36-9+11F
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m 0 or

%)oo[
- C=0

B 0 OE

02 3C
Example 8 Let A=H_1 ZE Then show that A2 - 4A + 71 = O.

Using thisresult calculate ASalso.

02 3002 30 01 120

. A2: -
Solution We have %_1 2% %_1 2% %_4 1%’

38 -12C Y 0O
—4A=n Cand 71= 0.
04 -8rC %3 Un

01-8+7 12-12+00 [0 00
Therefore, A2—4A +7I =H—4+4+0 1-8+7 H :B) OB:O
O A2 =4A -7
Thus A3=AA2=A(4A-TI) =4 (AA-TI)-TA
= 16A - 281 - 7A =9A - 28|
and so A5 = ASA?
= (9A - 281) (4A -TI)
36A2 - 63A - 112A + 1961
36 (4A - 71) — 175A + 196l
= - 31A - 56l

02 30 _. 01 OC

==-31 —56 C
Tl 20 %) 1r
18 -93[
-0 O

31 -118(
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Objective Type Questions
Choose the correct answer from the given four optionsin Examples9to 12.
Example 9 If A and B are square matrices of the same order, then
(A +B) (A-B)isequal to
(A) A? - B2 (B) A?-BA-AB-B?
(C) A?-B2+BA-AB (D) A2-BA+B?+AB

Solution (C) is correct answer. (A+ B) (A-B)=A(A-B)+B (A-B)
=A?-AB + BA-B?

2 3C
Example 10 If A = H_4 5 1Eand B= C, then
H SE
(A) onlyAB isdefined (B) only BA isdefined

(C) AB and BA both are defined (D) AB and BA both are not defined.

Solution  (C) is correct answer. Let A = [a],,, B = [b ], Both AB and BA are
defined.
M 0 5C
C
Example 11 The matrix A = %) 5 Orisq
B 0 OE
(A) scalar matrix (B) diagonal matrix
(©)  unitmatrix (D) sguare matrix

Solution (D) is correct answer.

Example 12 If A and B are symmetric matrices of the same order, then (AB' -BA")
isa

(A) Skew symmetric matrix  (B) Null matrix
(C) Symmetric matrix (D) None of these
Solution (A) is correct answer since
(AB' -BA')' = (AB')' — (BA')'
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(BA" — AB")
- (AB' -BA")
Fill in the blanksin each of the Examples 13 to 15:

Example 13 If A and B are two skew symmetric matrices of same order, then AB is
symmetric matrix if

Solution AB = BA.
Example 14 If A and B are matrices of same order, then (3A -2B)’ is egqual to

Solution 3A" -2B.

Example 15 Addition of matricesis defined if order of the matricesis
Solution Same.

State whether the statements in each of the Examples 16 to 19 istrue or false:
Example 16 If two matrices A and B are of the same order, then 2A + B = B + 2A.
Solution True

Example 17 Matrix subtraction is associative

Solution False

Example 18 For the non singular matrix A, (A")* = (A7Y).

Solution True

Example 19 AB =AC O B = C for any three matrices of same order.
Solution False

3.3 EXERCISE

Short Answer (SA.)

1. If amatrix has 28 elements, what are the possible ordersit can have? What if it
has 13 elements?

2.  Inthematrix A =
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(i) The order of the matrix A
@ii)) The number of elements
(i) Write elements a

a a

23° 7317 12

Construct a,. ., matrix where

Y

(1)
Construct a 3 x 2 matrix whose elements are given by a,= e*sinjx

Find values of a and b if A = B, where

a+4 3b 2a+2 b*+2
A= . B:

1-2i +3jl

i

8 -6 8 b*=5b

If possible, find the sum of the matrices A and B, where A = {

2 3
(x vy z
and B = a b 6
3 1 -1 2 1 -]
It X=_5 o 3 and Y = 7 9 4 , find
) X+Y (i) 2X -3Y
(i) A matrix Z such that X + Y + Z is a zero matrix.

Find non-zero values of x satisfying the matrix equation:
2x 2 8 5 : 24
) X +9 x| 5 (x*+8)
3 x 4 4x 10  6x|

01 0 -1
IfA:[1 J andB:[1 0]showthat(A+B)(A—B)¢A2—B2'
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10.

11.

12.

13.

14.

15.

16.

17.

18.

MATHEMATICS

Find thevalue of x if

o1 3 2C [0C

1 x 1 2 51 Zr-o
HS 3 2B HE

05 3C
Show that A = H’l —ZE satisfies the equation A2 — 3A — 71 = O and hence

find AL,
Find the matrix A satisfying the matrix equation:

@2 10, 3 20 [ 0O

B %0 T o

BC 4 8 4C
C 0o C
Find A, if %EAle 21

C
EBE B3 6 3E
B -4C
% 1[ 2 1 2C ]
If A= C andB= , then verify (BA)?# B2A?2
H 2 4
B OE
If possible, find BA and AB, where
4 1C
2 1 2C C
3

PR 2R g

Show by an example that for A# O, B # O, AB = O.

1 4rC
2 4 0C % ol

Given A= [} CandB = C.1s(AB) =B'A"?
9 6 A 3

Solvefor xand y:



19.

20.

21.

22.

23.

24,

25.
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XE2D+yEBD+ 0-80_

H 0" 0.8~

HH"'BH" B

If X andY are2 x 2 matrices, then solvethefollowing matrix equationsfor X and Y

2 30 02 2C
2X +3Y = H‘ OH’3X+2Y: Hl _SE.
IfA=[3 5], B=[7 3|, thenfind anon-zero matrix C such that AC = BC.

Give an example of matrices A, B and C such that AB = AC, where A is non-
zero matrix, but B # C.

01 2C 2 3C 01 OC

IfA=H_2 1E, Bz% _4Eand C= H‘l OE,verify:

() (AB)C=A(BC) (ii) A(B+C)=AB+AC.

x 0 OC a 0 0O
C 0
If P= %) y O[andQ: %) b OD, prove that
M 0 zE B 0 cH
xa 0 OC
O C
HO 0 zcE

01 0 -1C O1C
Dl 1 O[DO[

If: [2 13 O C O°C=A, findA.
O 1 1EBIE
5 3 40 312 1C

If A=1[21, B= 3 7 6Band C = b oo 2F verify that
A (B +C)=(AB +AC).
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26.

27.

28.

29.
30.

31.

32.

MATHEMATICS

1 0 -1
% 1 3O . . .
IfA= O, then verify that A2+ A =A (A +1), where | is3 x 3 unit
B 1 1F
matriX.
4 OC
M -1 20 % 3L )
IfAzg1 3 _4Hand B= [, then verify that :
2 6E
0] (A) =A
(i) (AB) = B'A’
(iii) (KA) = (kA").
a 2C a 2C
C C
IfA= %‘ 1[, B= % 4[, then verify that :
B 6k F 3E

@) (A +B) =2A"+B'
(i) (A-B) =A'"-B.
Show that A'A and AA’ are both symmetric matrices for any matrix A.

Let A and B be square matrices of the order 3 x 3. Is (AB)? = A2B2? Give
reasons.

Show that if A and B are square matrices such that AB = BA, then
(A+B)?=A2+2AB + B2

01 2C 4 0O 2 0L
LetA= H‘l 3E’ B= H 5H’ C = Bl _zEanda=4,b=—2.
Show that:

@ A+B+C)=(A+B)+C
(b) A(BC)=(AB)C



33.

34.

35.

36.

37.

38.

39.
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(c) (a+h)B=aB +bB
(d a(C-A)=aC-aA
(e) (A=A

() (AT =bAT

(9 (AB)"=BTAT

(hy (A-B)C=AC-BC
i) (A-B)Y'=AT-BT

(cos8 sinBLC , Dcosze sin29[
IfA_%—sme cosGE then show that A® = [-;—smze cosze['

0 -xC
IfAzB( XE B= B Eandx2 -1, then show that (A + B)? = A? + B2,

M 1 -1C
4 C
Verify that A2=1 when A = %‘ 3 4E.

B 3 4F

Prove by Mathematical Induction that (A")"= (A", wheren [0 N for any square
matrix A.

Findinverse, by elementary row operations (if possible), of the following matrices

_ 01 30 ) 01 -30
®  Hs 7H @  Ho ef
4 C B wOd

If Bz+6 X+YE E) Bthenfindvaluesofx,y,zandw.

1C
IfA= E] 12EandB EJV Ef|ndamatr|szuchthaISA+58+2C|sanull

matrix.
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40.

41.

42.

43.

44.

45.

46.

47.
48.

MATHEMATICS

03 -50C
— H 2 _ _ 1 3
If A= H_4 2 E then find A%2 — 5A — 14l. Hence, obtain A3,

Find thevaluesof a, b, cand d, if

Ea bC [Oa 04 a+bO
H: dF= H1 ZdE H+d 3 H
Find the matrix A such that

02 -1C 31 -8 -10C

O C O _ cC

ol Oca=pl 2 -5¢

B3 4F H9 22 155

IfA= B‘ HflndA2+2A+7I

[(cosa  sina [
If A= H—sina COSO(E,andA-le’,findvalueofO(.

M a 3C
. % b —1t. ¢ o
If the matrix Cisaskew symmetric matrix, find thevaluesof a, band c.
£ 1 OF
[rosx sinx[
If P(x) = %—sinx cost’ then show that

PX.Py)=PX+y)=P(y).P(X.
If A is square matrix such that A2 =A, show that (I + A)*=7A + 1.

If A, B are square matrices of same order and B is a skew-symmetric matrix,
show that A'BA is skew symmetric.

Long Answer (L.A.)

49.

If AB = BA for any two sgaure matrices, prove by mathematical induction that
(AB)" = A" B".



50.

51.

52.
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M 2y z[
Findx,y, zif A= % y —ZE satisfiesA' = AL,
B -y zZE

If possible, using elementary row transformations, find theinverse of thefollowing
meatrices

02 -1 3C 02 3 -3C @2 0 -10
R C 0, _ C O
@ o2 3 It giyol 2 2¢ (iii)% 1 0q
H3 2 3E H 1 -1F M 1 3B
@2 3 1C
. % -1 ok . .
Expressthe matrix [ asthe sum of asymmetric and a skew symmetric
B 1 2F

matrix.

Objective Type Questions

Choose the correct answer from the given four options in each of the Exercises

5310 67.
O 0 40
O
53. Thematrix P= g) 4 ODisa
B 0 Of
(A) square matrix (B) diagona matrix
© unit matrix (D) none
54. Total number of possible matrices of order 3 x 3witheachentry 2 orOis

55.

(A) 9 B 27 (C) 8 (D) 512

@2x+y 4xC [¥ 7y-13C )
If %x—? 4XE:B/ X+6 E,thenthevalueofx+y|s

(A) x=3,y=1 (B) x=2,y=3
(© x=2,y=4 (D) x=3,y=3
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56.

o7.

58.

59.

60.
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D'n'l(xzr) tan™ XL o cos™t(xz) tan™ OxOL
1B BrtE 10 HeHE
If A= 7Z'|:|_n_1 X COt_l( X)[’ B = ”DSin_l Ox[O tan‘l( X)[’ then
T - T
S =ms 5 5" B8 c
A - B isequal to
1
A) ® O <G 2 (D) 5'
If A and B are two matrices of the order 3 x mand 3 x n, respectively, and

m = n, then the order of matrix (5A — 2B) is

(A) mx 3 (B)3x3 (C©)mxn (D)3 xn
0 1C .
IfA= B_ OE' then A% isequal to

[0 1 0O

1C
AR o ® B of

0 10 1 OoC
© B © R JF
If matrix A =1[a],,, wherea, = 1if i # |
=0if i =j
then A%isequa to
(A) I (B) A © 0 (D) None of these
1 0 OoC
C
Thematrix%) 2 0Eisa
B 0 4
(A) identity matrix (B) symmetric matrix

© skew symmetric matrix (D) none of these



61.

62.

63.

64.

65.

66.
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0o -5 80
0 0
The matrix D5 0 12D isa
/8 -12 0f
(A) diagonal matrix (B) symmetric matrix

© skew symmetric matrix (D) scalar matrix

If A ismatrix of order m x n and B is a matrix such that AB' and B'A are both
defined, then order of matrix B is

(A) mx m (B) nxn
© nxm (D) mx n
If A and B are matrices of same order, then (AB'-BA") isa

(A) skew symmetric matrix ~ (B) null matrix

© symmetric matrix (D) unit matrix

If A isasguare matrix such that A2 = I, then (A-I1)% + (A + 1)®-7Ais equal to
(A) A (B) 1-A (©) I1+A (D) 3A

For any two matrices A and B, we have

(A) AB=BA (B) ABzBA

© AB=0 (D) None of the above

On using elementary column operations C, - C, - 2C, inthe following matrix

equation
1 80 @ -1C B 1C

b aBB 1F B dpvehee

0 -5C 01 -1C B -5C

® % ar=He 2f B of

1 -50 @ -1C 03 -5C
® b 45 B 1F Ho 2F
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67.
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1 -50 @ -3C O3 1C

© B oB™H 1F B2 4F

@A -50 @ -1C B -5C

®F B of ™k 1EB oF

Onusing elementary row operationR, - R, —3R, inthefollowing matrix equation:

4 20 @ 20 2 0O

% Sﬁzﬁ) 3H B_ 1H,Wehave:

-7C 1 -7C 2 0O

5
W H sF°B sFH af

-7C O 2031 -3C

5
® B sF"R HH 1F

-7C @ 2C 2 00O

+5
© Hs 3FTH EH 4f

04 2C 01 2C 2 0>~
®  Hs 7F=Hs -sFH 1f

Fill in the blanks in each of the Exercises 68-81.

68.
69.
70.
71.
72.
73.
74.
75.

matrix is both symmetric and skew symmetric matrix.
Sum of two skew symmetric matrices is aways matrix.

The negative of amatrix is obtained by multiplying it by

The product of any matrix by the scalar isthe null matrix.
A matrix which is not a square matrix iscaled a matrix.
Matrix multiplicationis over addition.

If A isasymmetric matrix, then A3isa matrix.

If Aisaskew symmetric matrix, then A2 isa
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76. If A and B are square matrices of the same order, then

@) (ABy=__ .
(ii) (kA)' = . (kisany scalar)
(iii) [k (A-B)] =
77. If Ais skew symmetric, then kA isa . (kis any scalar)

78. If A ‘and B are symmetric matrices, then
(@) AB - BA is a
(i) BA - 2AB is a

79. If Ais symmetric matrix, then B'AB is

80. If A and B are symmetric matrices of same order, then AB is symmetric if and
only if

81. In applying one or more row operations while finding A~ by elementary row
operations, we obtain all zerosin one or more, then A~

State Exercises 82 to 101 which of the following statements are True or False
82. A matrix denotes a number.
83. Matrices of any order can be added.

84. Two matrices are equal if they have same number of rows and same number of
columns.

85. Matrices of different order can not be subtracted.

86. Matrix addition isassociative aswell ascommutative.

87. Matrix multiplication iscommutative.

88. A sguare matrix where every element isunity iscalled an identity matrix.
89. If A and B are two square matrices of the same order, then A+ B =B +A.
90. If Aand B are two matrices of the same order, then A—-B =B - A.

91. If matrix AB =0, thenA =0 or B = O or both A and B are null matrices.
92. Transpose of acolumn matrix isacolumn matrix.

93. If A and B are two square matrices of the same order, then AB = BA.

94. If each of the three matrices of the same order are symmetric, then their sumis
asymmetric matrix.
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95. If A and B are any two matrices of the same order, then (AB)' = A'B'.

96. If (AB) =B’ A’, where A and B are not square matrices, then number of rows
inAisequal to number of columnsin B and number of columnsinA isequal to
number of rowsin B.

97. If A, B and C are sguare matrices of same order, then AB = AC alwaysimplies
that B = C.

98. AA’isawaysasymmetric matrix for any matrix A.

2 3C

99. IfA= B 4 2Eande [, then AB and BA are defined and equal .
2 1E

100. If A'is skew symmetric matrix, then A% is a symmetric matrix.

101. (AB)*=A". B, whereA and B areinvertible matrices satisfying commutative
property with respect to multiplication.

——eall> § E——



