CLASS NOTES

Class: 12 Topic: MATRICES

Subject: APPLIED MATHEMATICS

Top Definitions

1. Matrix is an ordered rectangular array of numbers (real or complex) or
functions or names or any type of data. The numbers or functions are called

the elements or the entries of the matrix.

2. 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. A matrix is said to be a column matrix if it has only one column.

A = [aj]my1 IS a column matrix of order m x 1

4. A matrix is said to be a row matrix if it has only one row.

B = [bj]1n is @ row matrix of order 1 x n.

5. A matrix in which the number of rows is equal to the number of columns is
said to be a square matrix. A matrix of order "m x n” is said to be a square
matrix if m = n and is known as a square matrix of order 'n’,

A = [a;]m«n IS @ square matrix of order m.

6. If A = [a;;] is a square matrix of order n, then elements aj;, ax, ..., a,, are

said to constitute the diagonal, of the matrix A




7. A square matrix B = [bij]mxm is said to be a diagonal matrix if all its non
diagonal elements are zero, that is a matrix B = [bjj]r, « m is said to be a

diagonal matrix if b; = 0, when i # j.

8. A diagonal matrix is said to be a scalar matrix if its diagonal elements are
equal, that is, a square matrix B = [b;],  is said to be a scalar matrix if
bij = 0, wheni # j

b = k, when i = j, for some constant k.

9. A square matrix in which elements in the diagonal are all 1 and rest are all

zero is called an identity matrix. A square matrix

o o (1 if i=j
A = [aij]n «n IS an identity matrix, if a;; = <10 i

10. A matrix is said to be zero matrix or null matrix if all its elements are

ZEero.

11. Two matrices A = [a;;] and B = [b;;] are said to be equal if
(i) They are of the same order
(ii)  Each elements of A is equal to the corresponding element of B, that is

aij = by for all i and j.

12. If A = [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 (A").

13. For any square matrix A with real number entries, A + A’ is a symmetric

matrix and A - A’ is a skew symmetric matrix.

14.If A :[aij} is an n x n matrix such that A'=A, then A is called

nxn

symmetric matrix. In a symmetric matrix, a; =a; for all i and j

15. If A :[aiﬂnxn s an n x n matrix such that A'=-A, then A is called skew



symmetric matrix. In a skew symmetric matrix, a;, = —a;;

1] Ji

Exaample:

il @4 3] _[2a+2 b+2
8 —6 | 8 a —8b

:|1v1'ite the value of a — 20.

Ans:
i a—+4 35 2a+2 b+27]
Give that =
3 —6 3 a —8b |
On equating. we get

a+4=2ag +2 3b=5b+2. aga—8b=—06
—a=2.5b=1
MNow the value ofag — 25 =2 — (2 < 1) =2 -2=0

Example:

If 4 is a square matrix such that A = 4, then write the value of 74 — (I + .4)3 . where I'is an
identity matrix.

Ans: ] .
TA—(I+AY =74 - {F +3P4+314°+ 4
=74 — {I+34+34+A4°4) [« P=F=1I,4*=4]

=TA—{I+64+ A} =TA—{I+64+A}
=TA—{I+74}=TA-I-T4A=-]

Example:

Express the following matrices as the sum of a symmetric and a skew symmetric matrix:
6 -2 2 3 3 -1

3 5] .. | ) 1 5]
(I)Il 1] (-2 3 -1 (finy) —2 —2 1 (31'}[_1 2|
- 2 -1 3 -4 -5 2|
Amns:
(D

3 5]
Let A= 1 1;.3‘}363? A=P+Q

where, P=%(A—xi') and Qzé(xi—A'}
(3 s 3 17 6 6 3 3
Now.P:l(A+ A'):l + 1 |=l =
2 201 -1 5 —-1]) 2|6 -2 3 -1

[3 37 [3 37
P = = =P
3 -1 |3 -1



1 . . .
Thus P= ?(A + A" is a symmetric matrix.

(M3 5773 17) 0 4 0 2
AMO“'.QZE(J‘{—A‘)ZEI [ | :l —|: —|
-1]) 2[4 0] |-2 0]

2 211 1] |5
0

Representing 4 as the sum of P and O,

» [3 3 0 2] [3 51_
+Q{3 —1}{—2 O}_L -1

Thus Q= —(A A" 1s a skew symmetric matrix.

(ii)
6 -2 2

Let A=|-2 3 —1|,then A=P+Q
2 -1 3

where. P:%(A—A’) cand Q:é(A—A'}

[ 6 -2 2 6 -2 2 12 4
Now.P=—(Ad+AY==||-2 3 -1]|+/—2 3 -1 :%:_4
(L2 -1 3 2 -1 3| | 4 2
6 -2 2] 6 -2 2
P=-2 3 -1i=|-2 3 -1|=P
2 -1 3| |2 -1 3
Thus P= ;(A + A" is a symmetric matrix
6 -2 2 6 -2 2]) 0 0 0
Now.Q=—(4-4)==|-2 3 -1-|-2 3 -l =%o 00
2 -1 312 -1 3] T[ooo
00 0
0'={0 0 0|=-0
10 0 0

Thus Q= %(A — A" is a skew symmetric matrix.
Representing 4 as the sum of P and O,
6 -2 2 00 0] 6 -2 2]
P+0=|-2 3 -—1|+|0 0 0{=12 3 -1i=4
2 -1 3/ |00 o0 |2 -1 3]



Now.P=L(4+4)=1
2 2

S
!
f% 5

=5
-
=
-2

2

[1-2 -2

|4 -5

2

Thus P=—(A+ A") 1s a symmetric matrix.

.0

1 . : :
Thus Q= E(A —A") 1s a skew symmetric matrix.

(4-4")=

T3 3

D 5
-4 =5 2| |-1 1 2]

=-0

_]"|
11

Representing A4 as the sum of P and Q.

P+0=

0

-2

3
3

; 0 %ﬂ 303 -]
2 [+ 21|

2

-

d

4 4=

~4 4 |

5 3]
0 6=
~6 0]




Example:

1 0 27 x]
Find x,if [x -5 -1]|0 2 1| 4|=0?
0o 3|

2 JL
Ans:

1 0 2][=x
Given that [x -5 —1]- 0O 2 1(4|=0

12 0o 3|1

x+0+2
Since Matrix nmltiplication is associative. therefore [x —5 —1]

[x+2
—[x -5 —-1], 9 |=o0

| 2x+3
= [x(x+2)+ (—;':—).9 +(—D(2x+3)]|=0
—[x*—48]=0=x"-48=0=x" =48
— x = +/48 = 4.3

5 2 3
Emmmh?FMﬂXmﬂYﬁfX+Y=L}g}de—Y::;
Solution We have (X +Y)+(X-Y)= > 2 + 3.6 [

o] o -1]
rs 81 8 8
or (X+X)+(Y-Y)=| — 2X=|
0 8 0 8
118 8] 4 4
or X=_ _
210 8_' 0 4
s 271 [3 6
Also X+Y)—-(X-Y)=| 1—
(0 9] [0 -1
[5-3 2-6 .2‘1
: -+ (Y +Y¥)=| =
o ( )+ ( ) Lo 941

12 —47 1 -2
or v=— —
2lo 10| o s

0O+8+1
Zx+0+3

C

_1_-'



|1 2 3
Example 18 If A=|3 -2

1|. then show that A —23A —40I=0
a4 2 1
1 2 3|1 2 3 19 4 &
Solution We have A2 =AA={3 -2 1|3 —2 1|=!1 12
4 2 1114 2 1 14 6 15 |

T 2 3|19 4 8 63 46 69
So AP=AA’=13 2 1|1 12 8 |=|69 -6 23
4 2 11|14 6 15 92 46 63

Now
63 46 69 1 2 3] 1 0 0
AS_23A _40I=169 -6 23|-23]3 -2 1i—-40f0 1 0
92 46 63 4 2 1| 0 0 1

63 46 69 [-23 —-46 —69 —-40 0 0
=69 -6 23|(+]-69 46 23|+ 0 40 0O
92 46 63 92 —-46 -23 0 0 —40

T63-23-40 46-46+0 69-69+0
=|69-69+0 —6+46—-40 23-23+0
192-92+0  46-46+0 63-23-40

I
o o o
o o o
o o o

I

O
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Example 20 If A=
4 2

(1) (A7Y = A,

2 2 -1 2
and B =
(4] 1 2 4

(i) (A+B)Y =A"+B’".

} . verify that

(i) (AB) = AB’. where & is any constant.

Solution
(i) We have

"
]

4

3 3 2] 13 32
A={ V3 = A'=[3 2 :>(A'}=[ V3 }:A
4 2 0| 4 2 0
- 2 0
Thus (ATY =A
(i1) We have
[ 2 -1 2 5 3—-1 4
Ao |3 V3 o2] Asp|S VB
4 2 0 i1 2 4 5 4 4
[ 5 5
Therefore (A+B)Y = -JE -1 4]
I 4 41
3 4 T2 1
Now A’=:”"f3_2 B =—-1 2.
|2 0 | 2 4
[ 5 5
So A"+B =|3-14
|_ 4 4
Thus (A+BY=A"+B"
(iii) We have
_— .
im o i|2 1 2]_[2k & 2k
1 2 4| |k 2k 4k
T2k k r2 1
Then (kBY = | —k 2k |=ki—1 2 |=iB'
| 2k ak| | 2 4
Thus (kBY = kB’



-2
Example 21 If A=| 4 |,B= [1 3 —6] . verify that (AB)" = B'A".

5
Solution We have
o7
a=| 4.B=[1 3 -6]
L 5]
=27 2 -6 12
then = 4'[] 3 —6]=' 4 12 24
5 | |5 15 =30
1
Now A'=[-245]. B =| 3
—6
1 2 4 5]
BA'=| 3([-2 4 5]=1-6 12 15 =(AB)
-6 |12 -24 -30]
Clearly (AB) =B'A’

THIS SHEET IS PREPARED FROM HOME



