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1. Matrix was first introduced by Arthur Cayley in 1858. It was first used for the study of linear equations and
linear transformations. Now it is largely used in disciplines like Physics, Chemistry, Statistics, and Engineering
etc.

Matrix is an array of number arranged in rows and columns.

The numbers constituting a matrix is known as elements /members.

Matrices are denoted by capital letters of English alphabet and elements are denoted by small letters.

A

If a matrix has ‘m’ rows and ‘n’ columns its order is m x n (read as ‘m by n’).

- A:|—1 2 3 B=|—O -2
8 |L4 5 6. [1 51

6. In general, an m Xn matrix is written as:

I—all alz e a'lj ceee aln—|
)aZI a,  ..o@, ... 8y, |

ail a;, ag a,, |
2w 2m: a, a,, |

Note: The double subscript ‘ij’ is called the address of the element.

Types of matrices

1. Square Matrix: number of rows = number of columns.
Zero Matrix: all elements are zeroes. It is denoted by ‘O’.
Diagonal Matrix: a square matrix, having non-zero diagonal elements on the main diagonal.

Scalar Matrix: In a diagonal matrix, diagonal elements are same.

©ok wn

Identity Matrix: In a diagonal matrix, diagonal elements are unity. It is denoted by ‘I".

122’71 0—\,132[(1) ? 8—1,&0.
Lo 1] 10 o 1]

6. Equality of Matrices: Two matrices are said to be equal if (a) they are of the same order (b) each elements of A

= corresponding element of B. i.e., (a,-j =bjj )
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7. Upper Triangular Matrix: In a square matrix, all elements below the diagonal elements are zeroes.
8. Lower Triangular Matrix: In a square matrix, all elements above the diagonal elements are zeroes.
9. Row matrix: Matrix having only one row.

F
10. Column Matrix: Matrix having only one column. 6 OGY
e
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Addition of matrices

Two matrices are conformable for addition if and only if they are of the same order. The sum matrix is got

by adding the corresponding elements of both the matrices.

and bij are matrices of the same order.

ie, |—Lq,7-—| j+|—|_by J—| =|a; +b!-/—| it where a

i

Scalar Multiplication of a matrix
Let A be a mxn matrix and ‘m’ be a scalar (number). Then the scalar multiple of a matrix is obtained by

multiplying all the elements of A by the scalar ‘m’. i.e., if A= |—Lay~ J—| =>kA= |—|_kay ] -

Multiplication of matrices

Two matrices are conformable for multiplication if and only if the number of columns of 1% matrix = the
number of rows of 2" matrix. The 1 element in the 1% row of the product matrix is obtained by taking the sum of
the product of the corresponding elements of the 1% row of the 1% matrix to the corresponding elements of the 1
column of the 2" matrix. The 2" element in the 1% row of the product matrix is obtained by taking the sum of the
product of the corresponding elements of the 1% row of the 1% matrix to the corresponding elements of the 2"

column of the 2" matrix and so on.

r [2 3
Let A= 2 3 B=/4 5
[4 56
I 2]
C[1x242x443x1 1x3+42x5+43x2] [2+8+43  3+10+6 ] [13 19]

AB
L4x2+5x4+6><1 4x3+5x5+6x2] L8+20+6 12+25+12J| [34 49j

Note : If matrix A is of order mXn and B is of order pxn then

m><p le’l

[ il

l

m Xn

AB is possible and is of order m X n.
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Matrix polynomial

If f(x)z ax" + an_]x"_1 + an_zxn_2 + +ar3x3 + a2x2 + ajx + ag be a polynomial function and A be a

square matrix of order ‘n’, then f(A) =a, A" + an_lAn_1 + an_zAn_2 + +a3A3 +as A%+ arA+ag is
known as matrix polynomial.

Notel: A:B ‘3‘; ,'/'g OGY

1 Academy
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{2 4|2 4| |2+8 6+16) |10 22|

Note2:

i If 4%=4 , then A is known as an idempotent matrix.
oI A =1 , then A is known as an involuntary matrix

i, If 42 =0 , then A is known as a nilpotent matrix

E.g.:IfA=|—3 _21,21nd1=rl J find k so that 42 =k4-21 .
b2l o]
[3
A% = 213 -2] [9+-8 —6+4] [1 -2]

L4 —2J[4 —2J|:L12—8 —8+4J_L4 —4J|
kA:k3 -2 [3k -2k]
4 —2J_ 4k —ZkJ

20
o 2}

3k
AZ+21=kA:>kA:AZ+21:>r =2k] [t =21 [2 0]

v 2] [a 4]0 o]

(3% —2k] _[3 _2—|:>k:1

A Y

Transpose of a matrix

Interchange of rows and columns of a matrix is known as transpose matrix.

[2 3]

2 3 1] ,
A:| J,thenAtranspose, A" or A'=|3 2
3 25 s

Theorem: If A7 and BT be the transposes of the matrices A and B respectively, then
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(AT)T:A
T T LHX
(kA )T =kA
O oGY

T _ 4T, oT
(4+B) =4" +B Academy
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Symmetric & Skew Symmetric Matrices

A square matrix A is said to be symmetric if AT = 4 and skew-symmetric if AT=—4.

Note: The diagonal elements of a skew-symmetric matrix are zeroes.

Tips =
e If A and B are symmetric matrices, (AB)T = AB, provided AB=BA

e If A is any square matrix, then A4+ AT is symmetric and A4 — AT s skew-symmetric.

e If A is any square matrix, then AAT and A" 4 both are symmetric matrices.

e If Ais a symmetric matrix, then A" is also symmetric.
e If A and B are symmetric matrices, AB+ BA is symmetric.

e If A and B are symmetric matrices of same order, then AB—BA is symmetric.
e Every square matrix can be expressed the sum of two matrices of which one is symmetric and the other is

skew-symmetric.

Elementary transformations

There are 6 elementary transformations — 3 for row transformations and 3 for column transformations.

1. Interchanging a pair of rows or columns:

R,‘(—)Rj ;C,'(—)Cj
2 S|~[1 4]
[1 4] [2 5]
2 H~[1 2]
l3 4] 14 3]

2. Multiplying each element of a row or column by a non-zero number:

E.g.:1) R R

i) Cie (G

R; > kR, ; C; > kC; ,k is any scalar.
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[2 6] [1 3 1
E.g.: 1) L4 2J~L

i3 0]_[1 0 csle
6 4| [2 4 1og

3. To each element of a row or column of a matrix, a multiple of another row or column is added,

Ri—)Ri+kRj ;Cl' —)C,‘ +ij

(1 2
~ 0 -2 Rz—)R2—3R1

P>
Q oGy
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(2 5 19 —7l
1. Inthematrix [ 35 -2 % 12 |, write:

W3 1 -5 17
(i) the order of the matrix (ii) the number of elements,

(iii) the elements a3, 21, as3, ax, axs

(@) In the given matrix, the number of rows is 3 and the number of columns is 4. Therefore, the order of the
matrix is 3 x 4.
(i) Since the order of the matrix is 3 x 4, there are 3 x 4 = 12 elements in it.
(iii) aiz=19,an =35, a3 =5, au = 12, ax :E
2. If a matrix has 24 elements, what are the possible orders it can have? What, if it has 13 elements?
We know that if a matrix is of the order m X n, it has mn elements. The factors of 24 are: 1x24,2x12,
3 x 8 and 4 x 6. Hence, the possible orders of a matrix having 24 elements are: 1x24,24x1,2x%x12,12 x
2,3x8,8x3,4x6,and 6 x4

If it has 13 elements, the factors are 1 x 13 (13 is a prime number). Hence, the possible orders of a matrix

having 13 elements are 1 X 13 and 13 x 1.

3. Construct a 3 x 4 matrix, whose elements are givenby (i) a;; = %|—3i+j| i) ajj = %|2i —j|
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|—all a2 413 al4-|
In general, a 3 x 4 matrix is givenby A=|ay; 4220 @23 ayy
L1 a3y a3z 434

|

1
() aj :5|—3i+j|, i=123; j=1234

1 1
ar :§|_3+I|:5|_2|:1

TP ST f"
ap 2| 3+2|—2| | > \(

as :l|_3+3|:l|0|:0 Academy
2 2 Outstanding Guidance for Youth

1

a4 =l|_3+4|=l|l|=_
2 2 2

5
ar :l|_6+1|:l|—5|=_
2 2 2

az =l|—6+2|=l|—4|=2
2 2

3
a3 :l|_6+3|:l|—3|=_
2 2 2

_1 1
a24_—— = —|— =
Lpordq Lo

a3l =l|—9+1| =l|—8|=4
2 2

7

a3 =l|_9+2|:l|—7|:_
2 2 2

as3 =l|_9+3|:l|_6|:3
2 2

4 o= 3=
2 2

— 1 o] w
SRRV

1 1
7 0 5]
3
Therefore, the required matrix is 4 = 2 5 1l
5|
i
2 21

(i) ajj=2i—j,i=123; j=1234
aj] =2x1-1=2-1=1

ajp =2x1-2=2-2=0

[MATRICES|
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a3 =2x1-3=2-3=-1
aj4=2x1-4=2-4=-2
a1 =2x2-1=4-1=3
ay) =2x2-2=4-2=2
a3 =2x2-3=4-3=1
ar4 =2x2-4=4-4=0
a3} =2x3-1=6-1=5

a3 =2x3-2=6-2=4
£
a3z =2x3-3=6-3=3 O OGY
~o® Academy
as4 =2%x3-4=6—-4=2 DutslandmgGuldancefanuulh

I 0 -1 -2
Therefore, the required matrixis 4={3 2 1 0
54 3 21

4. Find the value of x, y, and z from the following equation:

X zl |9
1)|r 3] (y z—\ i) [x+y 2] [6 2} iii)l[ ;ﬁ: ‘:M

x 50711 5 5+Z’W 5 8
L J|_ J J|— |_| y+zh||_7u

. [4
@, 3]_[y -l
Lx 5 1 SJ
If the given matrices are equal, their corresponding elements are also equal.

Comparing the corresponding elements, we get: x=1,y=4,andz=3

G TP 27 Te 2]
ses o) s o
If the given matrices are equal, their corresponding elements are also equal.

Comparing the corresponding elements, we get:

xy =8

5+z=5=z=5-5=0

We know that: (x—y)2 =(x+y)2 —4xy :>(x—y)2 :(6)2 —4x8 :>(x—y)2 =36-32=4
=SXx—y=22 i 2

Now, whenx—yv=2andx+y=6.wegetx=4andy=2
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Whenx—y=-2andx+y=6,wegetx=2and y=4
wx=4,y=2,andz=0o0orx=2,y=4,andz=0

9
(iif) 5 ;{: i _ H|

|
[ y+z 1] 1171
If two matrices are equal, their corresponding elements are also equal.

Comparing the corresponding elements, we get:

X+ty+z=9 i, (D

X+ Z=5 e 2

VHZ=Tooiiiieeeeee, 3)

From (1) and (2), we have:

y+5=9=y=4 L=

Then, from (3), we have: g Aocangy

Outstanding Guidance for Youth
4+z=T7T=z=3

saxtz=5=>x=2

sx=2,y=4,andz=3

5. The number of all possible matrices of order 3 x 3 with each entry 0 or 1 is:

(A)27 (B) 18 (C) 81 (D) 512
Number of Matrices = (No.ofentries)mn =233 -2%=512

The answer is D.

1
6.1f A= |||:2 ?} and f(x)=x*-2x-3, find f(A)

A:E ﬂ then f(A):A2—2A—3I,
2ot n 2] [5 4]
[Lz 1{2 1}[4 SJ
g 24T 3 0]
2] oaf
f(A)_rs 2 41 (3 0 :0 0—|:0
o ol o S o

7. IfA=[5 3 10]and B= PthenﬁndAB
|

L61]
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2]
AB=[5 3 10]||4 ||= [5%2+3x4+10x6]=[10+12+60]=[82]

lL6l]
8. LetA=|_1 2 -3 and B:E 431—‘
21 -1 I

I 6l
a) What is the order of AB?
b) Find AT and BT.

c) Verify that (AB)T =BT 4"

2) order of AB is 2 x 2 M
b)AT:P %—l|andBT:||—2 S 1 o
s 4l 13 4 6
¢) a5l 2 —ﬂE ﬂ:@ 7]
2 1 —1HU 6||J I_S 4J|
(AB)T:[_97 ﬂ ................... "

|—2 5 1—|||_21 %_l:|—9 8—| .............
6| 27 4

ool ) b

From (1) and (2) we have (AB)T = BTAT.

BTAT=

9. Consider thF foldowing ptpment:
P(n):A = for all neN

n 1- 2nJ
a) Write P(1).
b) IfP(k) is true, then show that P(k+1) is true.

c) Show that P(n) is true for all positive integral values of n eN.

1+2
.P(n):A”:r "]
n 1—2]1J|
1+2x1
P(1);Al=r e 3 -4
1 1—2><1|J Ll —1h
- P(1) is true.
Assume that P(kg be true.
[1+2k
P(k): 4" = ~4k
k 1-2k

rf) oGY
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Outstanding Guidance for Youth

[MATRICES|

#Stay_tuned_For_Latest_Updates

For Free Career Counselling : +918891314091



WWW.OGYACADEMY.COM
[MATRICES|

To prove that P(k+1) is true.
P ( 1+)2€k+le)

P(k+1): 44 = —4(k+1)]_[2k+3 —dk—4]
L| ke+1 1—2(k+1)J| [k+1 —1—2kJ
LHs— a4t P g g

k 1—2kJ| Ll _1|J
T+ 26)3+(=4k)1 (1+26)x—4+~4kx 1]

3k +1- 2k — 4k +-1(1-2k)
-
_[3+6k—dk —4-8k+ak]_[2%+3 —4k—4]__ o O OGY
T ETIETE T I TS oot s o

Hence P(k+1) is true.

Hence P(n) is true for all values of neN.

10. The book shop of a particular school has 10 dozen chemistry books, 8 dozen physics books, 10 dozen
economics books. Their selling prices are Rs.80, Rs.60 and Rs.40 respectively. Find the total amount the

bookshop will receive from selling all the books using matrix algebra.

8]
Let 4=[120 96 120]|60 |:[120><80+96><60+120x40]

lL401]
= [9600+5760 +4800]= 20160

The total amount the bookshop will receive is Rs.20,160.

5
11. Using elementary transformation, find the inverse of | —|| . 3)
" 3 4]
= 5 1 0
A=I4A= _ y
3 4 0 1
R, = R, —3R,
1 1
oS o,
o s
1
R —R
SRGSTR
0
HHEEEN
“m ol
R FTENTY
R, >R, —5R,
ool 2 4 5T
Ol U|A:>A—‘=L_ 5|
LO IJ ‘i L 11[3 1
L1 11l
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