‘ MANGALAYATAN NAAC J \
~ UNITVERSITYGRADEA

Learn Today to Accredited Univorsity

BACHELOR OF COMPUTER APPLICATIONS (BCA)
CSB-1113 (Mathematics - I)

Block 2: Introduction to Matrix Theory

Unit 5: Matrices: Types and Basic Properties

Structure
5.1 Introduction
5.2 Objectives
5.3 Matrix: Definition and Types
5.4 Matrix Addition
5.5 LetUs Sum Up
5.6 Unit End Exercise
5.7 References and Suggested Readings

5.1 INTRODUCTION

Welcome to the unit on Matrices - Types and Basic Properties! In this unit, we will explore the
fundamental concepts surrounding matrices, their various types, and the essential properties that govern
their behaviour. Matrices are foundational mathematical objects that find applications in diverse fields
ranging from mathematics and physics to computer science, engineering, and economics.

Why Study Matrices? Matrices provide a structured way to represent and manipulate complex data
and relationships. Understanding matrices is crucial for solving systems of linear equations, analyzing
transformations, and processing data efficiently in numerous real-world applications.

5.20BJECTIVES

After going through this unit, students will be able to;
» Define matrix and understand related terms
» Differentiate between various types of matrices

» Do addition of matrices

5.3 MATRIX: DEFINITION AND TYPES

Matrix: A rectangular array of mn numbers in the form of m horizontal lines (called rows) and n
vertical lines (called columns) is called a matrix of order m by n, written as an m X n matrix.

Such an array is enclosed by [ ] or ().

Each of the mn numbers constituting the matrix is called an element or an entry of the matrix.
Usually, we denote a matrix by a capital letter.

The plural of matrix is matrices.

Example:




i)A= [(5; i _g] is a matrix, having 2 rows and 3 columns. Its order is 2 X 3 and it has 6 elements.

9 4 2 -1

i)B=|[1 8 -3 2] is a matrix, having 3 rows and 4 columns. Its order is 3 X 4 and it has 12
6 0 5 7

elements.

How to Describe a Matrix

In order to locate the position of a particular element of a matrix, we have to specify the number of the
row and that of the column in which the element occurs.

An element occurring in the ith row and jth column of a matrix A will be called the (i, ) th element of
A, to be denoted by a;;.

In general, an m X n matrix A may be written as

ai1 Q12 Q13 . aln‘l
| 421 A2z Q23 . Qzn |
_| |
A= I aiq a;r a;s . Qin I - [aij]an'
I
laml Az Az - aan
. . 3 -2 5

Example 1: Consider the matrix 4 = [ 6 9 1].
Clearly, the element in the 1st row and 2nd column is -2. So, we write a;, = —2.
Similarly, a4 = 3, Ay = _2, a3 = 5, a1 = 6, Ayp = 9 and Qy3 = 1.

Example 2: Construct a 3 X 2 matrix whose elements are given by a;; = (i + 2j).
Solution: A 3 X 2 matrix has 3 rows and 2 columns.

In general, a 3 X 2 matrix is given by

A=

aj; Qi
a1 QApp
az1  A32134,

Thus a;; = (i + 2j) fori = 1,2,3 and j = 1,2

ap =(1+4+2x1)=3;a;,=(1+2%X2)=5;
a21:(2+2><1):4‘,a22:(2+2X2):6,
a31:(3+2>(1):5;a32:(3+2x2):7_

3 5
4 6 .
5 T7lzxe

Example 3: Construct a 2 X 3 matrix whose elements are given by a;; = %|5i - 3j].

Hence, A =

Solution: A 2 X 3 matrix has 2 rows and 3 columns.

In general, a 2 X 3 matrix is given by

_[a11 Qi a13]
Qz1 Q22 Q23l34,

Thus, a;; = %lSi — 3j| wherei = 1,2 and j = 1,2,3.




1 1
a, |5><1—3><1| 5 2] = —><2—1
5><1 3x2 1 “|5—6 1 1 1 1—1
1 1 1
o |5><1—3><3| 5 15-91=51-4=5x4=2
5><2 3x1 1 10 3—1 7—1><7—7'
1 1 1
yy |5><2—3><2| 5 110—6] =>4 =5x4=2;
5x2-3x%x3 ! 10 9—1 1—1><1—1
as =5l |=5-110-9] =5[] =5x1=3
1
1 > 2
Hence, A = 7 1|
—_ 2 Z
2 2

Example 4: If a matrix has 12 elements, what are the possible orders it can have?
Solution: We know that a matrix of order m X n has mn elements.

Hence, all possible orders of a matrix having 12 elements are (12 X 1),(1 x 12),(6 X 2),(2 X
6), (4 x 3) and (3 X 4).

Types of Matrices

Row Matrix: A matrix having only one row is known as a row matrix or a row vector.
Examples:

(i) A =[5 18] is arow matrix of order 1 X 2.

Column Matrix: A matrix having only one column is known as a column matrix or a column vector.

Examples:
2
(i) A=| 7/|isacolumn matrix of order 3 X 1.
-3

(i) B = [i] is a column matrix of order 2 X 1.

Zero or Null Matrix: A matrix each of whose elements is zero is called a zero matrix or a null matrix.
0 0 0 0 O
0 o] and [0 0 0
2),(2 x 2) and (2 X 3) respectively.

Examples: The matrices [0], [0 0], [ ] are null matrices of order (1 X 1), (1 X
Square Matrix: A matrix having the same number of rows and columns is called a square matrix.
A matrix of order (n X n) is called a square matrix of order n or an n-rowed square matrix.

A matrix of order m X n, where m # n, is called a rectangular matrix.

Examples:

(1) The matrix 3 _é] is a 2-rowed square matrix.

6
3
(i1) The matrix l ‘/12 4 is a 3-rowed square matrix.

3




Diagonal Elements of a Matrix: Let A = [ai f]mxn be an m X n matrix. Then, the elements a;; for

which i = j, are called the diagonal elements of A.

Thus, the diagonal elements of A = [aij]mxn are aqq, Ao, A33, Aay, CtC.

The line along which the diagonal elements lie is called the diagonal of the matrix.

3 2 -1
5

Example Let A = V5 P 7

6 —4 2

Then, the diagonal elements of A are:

a1 =3,az, = g'a33 = ‘/i

Diagonal Matrix: A square matrix in which every nondiagonal element is zero is called a diagonal
matrix.

IfA= [ai ] be a diagonal matrix then a;; = 0 when i # j and we write it as
Jlnxn J

A = diag [ay1,a22,A33, v, Apn)-

6 0 O
Example Let A= |0 4 0|. Then, A is a diagonal matrix.
0 0 -2

We may write it as, A = diag [6,4, —2].

Scalar Matrix: A square matrix in which every nondiagonal element is zero and all diagonal elements
are equal is known as a scalar matrix.

Examples

1A= [(5) (5)] is a scalar matrix of order 2.

-3 0 O
iWB=| 0 -3 0] is a scalar matrix of order 3.
0 0 -3

Unit Matrix: A square matrix in which every nondiagonal element is 0 and every diagonal element is 1
is called a unit matrix or an identity matrix.

Thus, a square matrix [al- j]nxn is a unit matrix if

_ {0 when i # j,
%j =11 when i = j.

A unit matrix of order n will be denoted by I,, or simply by I.

Examples

W= [(1) (1)] is a unit matrix of order 2.

1 0 0
(i))I3 =0 1 O] is aunit matrix of order 3.
0 0 1

Comparable Matrices: Two matrices A and B are said to be comparable if they are of the same order,
i.e., they have the same number of rows and the same number of columns.




2 =51
0 3 6

3 7

]andB=[1 4

Example A= [
(2 x3).

_g] are comparable matrices, each being of order

Equal Matrices: Two matrices A and B are said to be equal, written as A = B, if they are of the same
order and their corresponding elements are equal.

Example 1: Find x, y, z when [355 3] = [31/ ;]

Solution: Since the corresponding elements of equal matrices are equal, we have

[5 3]:[3/ Z]@le,yzSandzzS.

x 7 1 7
- x—y 2x+z] -1 5
Example 2: Find x, y, z, w when [Zx—y 374w —[ 0 13].

Solution: We know that in equal matrices, the corresponding elements are equal.
x—y 2x+z] -1 5
2x—y 3z+w _[ 0 13]
ox—-y=-12x—y=02x+z=5and 3z +w = 13.

Solving the first two equations, we get x = 1 and y = 2.
Puttingx = 1in2x +z = 5, we get z = 3.

Puttingz =3 in3z+w = 13, we get w = 4.
~sx=1y=2,z=3andw = 4.

0 0
Example 3: [8 8 8] # |0 0].Why‘?
0 0

Solution: Since the given null matrices are not comparable, they are not equal.

5.4 ADDITION OF MATRICES

Let A and B be two comparable matrices, each of order (m X n). Then, their sum (4 + B) is a matrix
of order (m X n), obtained by adding the corresponding elements of A and B.

Thus, if A = [aij]mxn and B = [bij] N then

mx

mxn
Remark: For two matrices A and B, the sum (4 + B) exists only when A and B are comparable.

2 1 3 4 5

Examplel:IfA=[0 4 1 2 3

] and B = [ ] then A and B are matrices of order 2 X 2 and 2 X 3
respectively.

So, A and B are not comparable.

Hence, A + B is not defined.

5 0 -2 4 -3 —6]
3 2 =7 -1 0 4F
Clearly, each one of A and B is a 2 X 3 matrix.

Example 2: Let A = [ ] and B = [

So, A and B are comparable matrices.
= A + B is defined.
5+4 0+(=3) -2+ (-6)

NOW’A+B:[3+(—1) 240  —7+4




_ [9 -3 —8]
2 2 =3I
Some Results on Addition of Matrices

Theorem 1: Matrix addition is commutative, i.e., A + B = B + A for all comparable matrices A and B.

Proof: Let A = [a;;] ~and B = [b;;] . Then,

mx
A+B = [aif]mxn + [bij]mxn
= [ai i +b; f]mxn [ by the definition of addition of matrices |
= [b; jta; f]mxn [+ addition of numbers is commutative |
=[mjmxn+[@ﬂmxn=l3+A.

Hence, A+ B =B + A.
Theorem 2: Matrix addition is commutative,

ie,(A+B)+ C = A+ (B + C) for all comparable matrices 4, B, C.
Proof: Let A = [a;;] B =[by] andC=[c;] . Then,

mx
(A+B)+C = ([aij]mxn + [bif]mxn) +ey]
= lai; + by] ., + i)
= [(aij +bij) + ] .,
= [aij + (bij + i)l .,
[ addition of numbers is associative |
=lay]  +[bj+ey]
= [aif]mxn + ([bij] + [Cif]mxn) =A+ (B+0).

Hence, (A+B)+C=A+ (B + ().
Theorem 3: If 4 is an m X n matrix and O is an m X n null matrix then

A+0=0+A=A.
Proof: Let A = [aij]mxn and 0 = [bij]

where b;; = 0 for all suffixes i and j.

mxn'

Then,
A+0 =lay] +[by] =laj+by]
=la;+0]  [* by=0]
= layl,,., =4
A+0 =A
A+0=A

Similarly, 0 + A = A.
Hence, A+ 0 =0+ A = A.
Remark: The null matrix O of order m X n is the additive identity in the set of all m X n matrices.

3 5 4 0 0 O
1 2 -3 0 0 O

A+0=0+A=A.

Example 4: Let A = [ ] and 0 = [ ], then verify that




Solution: Clearly, each one of 4 and O is a matrix of order (2 X 3).
So, (A + 0) and (O + A) are both defined.

avo =[7 5 2+l o o
:[3+0 540 4+0]+[3 5 4
140 240 -3+4+0 1 2 -3

Now, ] 4

And,

o+a =[p o o+ 5 Ll
[0+3 0+5 0+4 R

0+1 042 0+(-3)] " l1 2 -3

]=A.

Hence, A+ 0 =0+ A = A.
Negative of a Matrix: Let A = [q; f]mxn' Then, the negative of 4 is the matrix (—A) = [—a; f]an’
obtained by replacing each element of A with i its corresponding additive inverse. (—A) is called the

additive inverse of A.
Example 5: If A = [ 3 =20 ] find (—A) and verify that
p M - _5 7 \/Z ) Vv

A+ (-A) =(-A)+A=0.

Solution: Clearly, we have:

(A= [_5 7 2

3 -2 0],[-3 2 0
A+ (=4 :[—5 7 ﬁ]+[ 5 —7 —ﬁ]
B3 —2+2 0+0 1 10 0 0
_[—5+5 7+(=7) V2+(—V2) _[0 0 0]

And, (A) + A = [_g _27 —?/i] + [_g _§ \%]
-3+3 2+4+(-2) 0+0 0 0 0
=[5+(—5) —7+7 —Z+42 =lo o o
Hence, A+ (—A) = (-A) + A= 0.
Solved Examples

2 3 5
-1 0 4

Solution: Here, A is a 2 X 3 matrix and B is a 2 X 3 matrix. So, A and B are comparable.

4 -2 3

Example 1: Let A = [ 2 6 —1

]ande[ ].VerifythatA+B=B+A.

Therefore, (A + B) and (B + A) both exist and each is a 2 X 3 matrix.

Now,
ave=[1 o J+[; & Il
[ 2+4 3+(-2) 5+3 6 1 8
T l-1+2 0+6 4+ (-1 _[1 6 3]'

And,




s =[; o [ o il
CT4+2 243 345 [6 1 8

“2+¢-1) 6+0 (-1D+4/"l1 6 3l

Hence, A+ B =B + A.

1 -2 31 4 3
Example 2: Let A = |5 41,B=] 0 2|andC=|-2 2|
3 0 -3 5 1 6

Verify that (A+B)+C =A+ (B + 0).

Solution: Clearly, each one of the matrices 4, B, C is a (3 X 2) matrix. So, (A+B)+ Cand A + (B +

C) are both defined and each one is a 3 X 2 matrix.

1 -2 31
Now, (A+B)=|5 4|+]| O 2]
3 0 -3 5
143 241 4 -1
= |540 442 |+]15 6].
3+(-3) 045 0 5
4 -1 4 3
(A+B)+C =|5 6|+|—-2 2
0 5 1 6
4+ 4 -1+3 8 2
= |5+ (—2) 6+ 2 =[3 8].
0+1 5+6 1 11
31 4 3
Also, (B+C) = [0 21+|-2 2
-3 5 1 6
3+4 1+3 7 4
=[0+(-2) 242 =[—2 4]
| —-34+1 546 -2 11
[1 -2 7 4
A+(B+C) =[5 4|+]|-2 4]
13 0 -2 11
1+7 —2+4 8 2
=(5+(-2) 4+4 :[3 8].
[3+(=2) 0+11 1 11
Hence, (A+B)+C=A+ (B + ().
Example 3: Find the additive inverse of the matrix A = LZL _g _(1)]

Solution: Clearly, the additive inverse of the given matrix A is the matrix —A, given by

2 (=5 0 _
_A:[—4 (—3) —(—1)]:[_42; _§ (1)]

Subtraction of Matrices: If A and B are two comparable matrices then we define
(A-—B)=A+(-B).

1 2 -3
4 8 —4

(2) _g _;] and B = [
-1 -2 3
—4 -8 4]'

Example 4: If A = [ ] find (A — B).

Solution: We have, (~B) = |




~(A-B) =A+(-B)
ol A R ]
2+ (-1 -3+(-2) 1+3]_[ 1 -5 4]_

S0+ (-4) T7+(-8) -9+4 4 -1 -5
Hence, (A—B) = [_i :i _g]
Example 5: If [a ; 4 Elé] = [Za; 2 ab—+82b]’ then find the value of (a — 2b).

Solution: Comparing the corresponding elements of given equal matrices, we have a + 4 = 2a +
23b=b+2anda—8b = —6.

From these equations, we geta = 2 and b = 1.
~(a=2b)=2-2%x1)=(2-2)=0.

1 2 -1
0 4 9

9 -1 4
2 1 3

Solution: Clearly, we have

Example 6: If =A+ , then find the matrix A.
- |=4+] J

9 -1 4_11 2 -1
4=l 71l i Tl
=[ 9-1 —-1-2 4+1]=[ 8 -3 5]
-2-0 1-4 3-9 -2 -3 -6l
Scalar Multiplication: Let A be a given matrix and k be a number. Then, the matrix obtained by
multiplying each element of A by k is called the scalar multiple of A by k, to be denoted by kA.

If A is an (m X n) matrix then kA is also an (m X n) matrix.
IfA = [aij] n then kA = [k : aij]an.

mx

. _[5 4 -2 .
Example 7: If A = [6 _1 7], find (i) 34
1
(11)5/1
(iil) —2A4.

Solution: We have:

. 35 3-4  3-(=2)]_[15 12 -6
(1)3A—[3.6 3.(=1) 3-7 ]_[18 -3 21]'
15 1.4 2.(=2 |
(izA=[2 2 i( -2 T
26 2D 27 3 -3 3
=2)-5 (=2)-4 (=2)-(-2)

(i) —2A=(-2)-A= [(_2) 6 (=2)- (=1 (=2)-7

- [jg _g —11]'

Properties of Scalar Multiplication

Theorem 1: If A and B are two matrices of the same order and k is a scalar then prove that k(4 +
B) = kA + kB.

PROOF Let A = [aij] . and B = [bij] . Then,

mx mx




k(A+B) =k-([ay] . +[by] )
=k- [ai i +b; f]mxn [by definition of addition of matrices]
= [k(al- i+ b f)]mxn [by definition of scalar multiplication]
= [k “a;jt+ k- bij]mxn [by distributive law]
=[k-ay], +1k-byl,,,
= kA + kB.
Hence, k(A + B) = kA + kB.

Theorem 2: If A is any matrix and k;, k, are any scalars then prove that
(i) k1 (k2 A) = (k1k2)A.
Proof: Let A = [a;;] . Then,
mxn
(1)
(ky +k2)A = (ks +k3) - [aij]
= [(k1 +ky) - q; f]mxn [by definition of scalar multiplication]

mxn

= [k1 caiit+ ks q j] [by distributive law]

mxn

= [ks-ay] +[k2-ay]

[by definition of addition of matrices]

mxn

= klA + sz
Hence, (k; + k,)A = kA + k,A.
(i1)
ky(kd)  =kalky-ay] = lka(ke-ay)]
= [(kiky) - a;]

[by associativity of multiplication in numbers]

= (kiky) - [aij]mxn = (kiky) A.

mxn

Hence, k,(k,A) = (k1ky)A.
Solved Examples

Example 1: [f4 = [3 _g] and B = [g _g], find (44 — 3B).

Solution: (44 —3B) = 44 + (—3B).

43 4-5 12 20
Now, 4‘1:[4-7 4-(-9)] = s 36

B C[(=3)-6 (=3)-(-M)] _[-18 12
And,—3B—(—3)-B—[(_3).2 3.3 |=1¢ ol

4A—3B =4A+ (-3B)
_ [12 20] N [—18 12]

28 -36l"1l -6 —9
_[12+(—18) 20 + 12 _[_6 32]
| 28+(=6) —36+(-9)] " l22 —4s5l"

Hence, (44 — 3B) = [_6 32].

22 —45




Example 2: Let A = diag [3,—5,7] and B = diag [—1,2,4].
Find (i) (A + B) (ii) (A — B) (iii) =54 (iv) (24 + 3B).

Solution: We have

3 00 -1 0 0
A=[0 -5 0]andB= 0 2 o].
0 0 7 0 0 4
3 00 [-1 00 [2 0 0
~A+B=[0 -5 o|+| 0 2 olz[o -3 o].
0 0 7 004 lo o 11
(ii) (A — B) = A + (—B)
3 00 [L O 0 [4 00
:[o 5 0|+|0 -2 0]:[0 —7 o].
o o7 lo o -4 lo o 3
3 0 0] [-15 0 0
(iii)—5A=(—5)-A=(—5)-[O —5 0 =[ 0 25 o].
0 0 7 0 0 -35
6 0 0 [-3 0 0] [3 0 0
(iv)24+3B=[0 -10 o|+| 0 6 o=[o —4 o].
0 0 14 oo 121 lo o 26

cos 6 sin 6] 4 sin 6 - [sin 6 —cos 9].

Example 3: Simplify cos 0 - [—sin 0 cos 0 cos 0 sin 0

S] . ‘)7]
[ ]
0 1.

Example 4: If 2 [g f:] + [(1) 31/ = [13 g], find (x — y).

Solution: We have
2[5 J+lo 1=l sl

= [160 28x]+[(1) }1/]=[170 g]

[6+1 8+y =[7 0]
10+0 2x+1 10 5
= 2x+1=5and8+y=0

=>x=2and y=-8.
= (x—y)=2-(-8)=10.

Example 5: Find a matrix X, if X + [ 4601 [3 _6].

-3 71715 -8
Solution: Let A = [_;} s] and B = [g :g]

Then, the given matrix equation is X + A = B.

~X+A=B=X =B+ (-A)

5“5 Tl

_[Bt(E4 —6+(—6)]:[—1 —12]
5+3 -8+ (-7) 8 —15I°




_ -1 -12
Hence,X—[ 3 _15].
Example 6: Find a matrix X such that 24 + B + X = O, where A = [_é i and
_[3 -2
B= [1 5]'

Solution: We have

2A+B+X =0=X=—(24+B).

Now, 2A+B) =2- [_é ﬂ + [i _g]
=[5 e+l 7
_[-2+3 4+(—2)] _ [1 2]_
L 6+1 8+5 7 13
X:—QA+B):::;_JQ.
Example 7: Find matrices X and Y, if X +Y = g (2)] and X —Y = [?) _?]

Solution: Adding the given matrices, we get

aen+a-n=[; g+fy ]

= 2=[010 9% ()
1
> a=[y gl=x=3ly o=l il

On subtracting the given matrices, we get

(X+Y)—(X—Y)=[5 2]—[3 _6]

: 0 9

~3 2-6 _

= ZY:[O—O 9— (~1) :[(2) 1(?]
119 — ~

= Y=§[(2) 13]:[(1) ﬂ'

Hence, X = [g i] andY = [1 _2]

0 5

5.5 LET US SUM UP

So, in this first unit we have learned about;
» Matrix and their types
» When and how matrices can be added

» Matrix equation with addition and subtraction

5.6 UNIT END EXERCISE
4 -2 6 1
1. IfA=|7 5 8 —3] then write
9 8 4 3

(i) the number of rows in A,
(i1) the number of columns in 4,
(iii) the order of the matrix A,




(iv) the number of all entries in A,
(v) the elements a,3, a1, aq4, a3z, Ay, of A.

2. Write the order of each of the following matrices:

15 4 -2
(I)A_[o 9 -1 5]
6 —6
.. 1 3
(11)B= E Z

9 -1

(ii)C=[7 —-12 5 0]
(iv)D =[8 —2]

-2
3]
5

(vi) F = [8]

WV E =

3. If a matrix has 12 elements, what are the possible orders it can have?
4. Find all possible orders of matrices having 7 elements.
5. Construct a 3 X 2 matrix whose elements are given by a;; = (2 + j).

6. Construct a 4 X 3 matrix whose elements are given by a;; = Ljﬂ

. i+3j)?
7. Construct a 2 X 2 matrix whose elements are a;; = % .

2
8. Construct a 2 X 3 matrix whose elements are a;; = a 2} .

. . 1 S
9. Construct a 3 X 4 matrix whose elements are given by a;; = 5' —3i+]|.

12 -3 5 72 -2 . _
w.ia=| 1 75 B]andB—[4 3 1],Ver1fythat(A+B)—(B+A).
35 3 -3 2 2
11.IfA = |4 0[,B=] 3 2]andC=[3 —4],Verifythat(A+B)+C=A+(B+C).
6 -1 —2 3 1 6
31 2 -2 0 4 _
2afA=[] , _gladB=["C 5 7] find24-3B).
1 4, 12 3 305 o
Boletd=[, o].B=[5 i|adc=[; ;] Find
(i) A + 2B
(i) B — 4C

(iii) A — 2B + 3C

0 1 -21., 1 -3 -1 12 -5 1 _
14.LetA—[5 3 _4],3—[0 I S]andC—[_4 0 6].COmpute5A 3B + 4C.
5 10 —15
15.1f54=|25 20 10|, find
10 0 -5
16. Find matrices A and B, if
1 4 2 5 -4 8
A+B=|5 4 —6landa—-B=[13 2 ol.
7 3 8 1 7 4




. . . 3 5 -9 6 2 3
17. Find matrix X, 1f[_1 4 _7] + X = [4 3 6]'
-2 3 5 2
18.IfA=| 4 5land B = |—7 3|, find a matrix C suchthat A+ B — C = 0.
1 -6 6 4
19. Find the matrix X such that 24 — B + X = O, where A = [3 1] and B = [_2 1]
’ 0 2 0 3r

1 -3 2 2 -1 -1 . )
20.IfA = [2 0 2] and B = [1 0 _J,ﬁndamatnszuchthat (A+ B+ C)isazero
matrix.
21.If A = diag [2,—5,9], B = diag [—3,7,14] and C = diag [4, —6,3], find diagonal of
(i)A— 2B
(i))B+C—2A

(iii) 24 + B — 4C.

22. Find the values of x and y, when
o[ 23 =[]
(D [Zxo+ ’ 3y7— 7] - [x 0 ’ ;]
O] PR 8 e Y A
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