





Class 11: H.Math (Chapter-01)

MATRICES AND DETERMINANTS
LECTURE- HM 01
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Why Matrix ?

Solve for x and y Solve for x, y and z
* X+y =95 o 2X+y-22 =10
¢ X-y =1 o 3X+2y+2Z =1

* 5X+4y+3z =4
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MATRICES:

A matrix(m*n) is a collection of numbers arranged into a fixed number of

=

rows(m) and columns(n) where the dimension of this matrix is m*n

Dimension ! —m iY¥
Column >
co\) cp\l o Qi QLZ =
l A 92 — % ’ok lo j—ﬂ'j
2 I(%j Tow | o - 0 A/—%)’Z
Row m—) [ 7 Tl A 21 7 E L.Q _}[‘j__gg
Ay = 19
.:1.—3" 3 X2
v C
Entry
Q Q Bzz = d
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TYPES OF MATRICES:

Types Description

B o b
A. Rectangular matrix: b= e d

O \j 1 vow
B. Row Matrix:
,Aukw 1 Xn
Onl 4 N
C. Column Matri% Lo m XL
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Example
cl o2 3
Y*l[l 7 1]
~2116 13 6
1x3
L5 5 9
°X 1
8
[7
19




TYPES OF MATRICES:

Some important definitions

% &Q,er\%‘,ioor N\ai’W\ X A

Square matrix: mAm
5 7 6
Main diagonal: {1 7 8
3 1 4
Trace: 5+7+4_ - 1

Main diagonal, trace will exist if and only if the matrix is a square matrix.
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Poll Question-01

4 5
[ %} If the trace of this matrix is 7, what’s the value of X?

(a) -1 (b) 5 };xf (d) 4

2% X+ 4 = 7
G+ X= f
x =1
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TYPES OF MATRICES:

Types Description Example
< 2.5 7
D. Square matrix: m m 9 79
13 1 44
Main diagonal
R {, 5 61 ' 0
. D1agonal matrix: Q 07 \0
O e 0 0N4
~ 0
F. Scalgr matrix: L a O 4] 0 0
Q &
0 02
- /) 07
G. Identity or Unit matrix: _] 2: [ é %] I 3 =0
a.1=%* 0 0\d
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Poll Question-02

Which one is scaler matrix?

e ———

0 2 0 0 1 0
}9) 0 0 (b) [O 2 O] },@ 0 a&c
0 0 0 0 1 0 0
J
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TYPES OF MATRICES:

Types Description Example
0 0 O
H. Null matrix: 0 0 0
0O 0 O
T 1 4
A= L 5 3} A=l 2z 3 5 6] _[5 2
I. Transpose matrix: * c 3G [2 3] = [ 6 3
2X73
T e 2 Ak 5 2 -1
: : A = b - L =
J. Symmetric matrix: A ’i ' " B=] 2 7 -3
-5 -1 -3 2
T _
- — T o ¢
K. Skew Symmetric matrix: % A & = L— G 0] C = 0 _6]
- C = —06 Q)o - - C 6 0
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Poll Question-03

Which one is skew symmetric matrix?

[5 6 1‘ B:[o —2 3‘ [2 0 0‘
@l|-6 2 7 2 0 =2 ©|0 0 1
-1 7 9 %—3 2 0

0 -1 0
- — 0 2 5
B = -7 @) ZA&
B j
-0 2 -3 \-
-3 = 2 Q 2
| 2 -2 0

shawon56512@gmail.com 12 m@gw



Equality OF MATRICES:

The condition of equality of two matrices:

» The dimension of the matrices must be equal/exactly same. 3X 9 2 X2

» The entries of one matrix must be equal to the respective entries of another.

A %E °- L@Oc QZ[@D@B %
A 2405 b C
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Poll Question-04

2X2
If a [:% what’s the value of x,y ?
(a) 4,3 (c)3,2 (d) 2,4

=7
4 =2 2 *X=7

%-"Qé (2)9

1\\’;’51,
9=
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ADDITION AND SUBTRACTION OF MATRICES:

The basic condition of adding or subtracting matrices is that the matrices must be of equal
size/dimension.

—

Addition: Addition of respective entries

o~ b 1z
A= A D‘[E %K

A+YD = ot b+ Z
c+ d+ 4

Subtraction: Subtraction of respective entries from the entries of the first one

s Y3
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EXERCISE 1.1:

v v v v 7
8 4 -1 —4 6 2
6.Given, A= 1|0 1 3 |andB=|1 3 7] , determine A+B and A-B
5 4\/ 8f 5 4 1
T grla) A6 Lz
LG 4+ 4 14
L
3- (-4 4-6 1-2
A’B g \/ )
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ACTIVITY:

Determine A+B, A-B

3 1 1 1 3 1
R Eo I I A RCR
4 5 6 1 6 9

H w .
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MULTIPLICATION OF MATRICES:

First type:
Multiplication by constant value

S —

System: Multiplying every entries by the constant

A= ()4
— . _ -1 2 -
1. A= E 12 _34] determine 2A = [—5 - 4:]

1xN 2X=-2
2h = \}‘6 LKA 2X-4

shawon56512@gmail.com 18



ACTIVITY:

2 =5

1 1 -2 -3 ,
3 0 _4],]3—[0 _1 5],determ1ne3A+4B

8 4 -1 —4 6 2
2.A=(0 1 31|.,B=|1 3 7|,determine 3A-5B
5 4 8 5 4 1
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MULTIPLICATION OF MATRICES:

Second type:
Multiplication of two matrices

Condition: Column numbers of first matrix must be equal to the row numbers of second matrix

- i g Amx__r_l_
— BE,XP
1 —

' AL

:

Lo =
—_— O
I
(\W)
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MULTIPLICATION OF MATRICES:

If A 1is of the order m*n and B 1s of the order n*p, then AB
will be of the order m*p

3
-1
4

o o

s

Copyright © 2003
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EXERCISE 1.1:
- 7“ 5X3 =15
1.A=,B= @@,showthatw X5 =195

LA3 A

AE = [;XB‘\'QXZL*’?)(O Bxl‘*'ZXZ*'?X'g’x 'K}_’LI’XZ BaZXfS
2Y 2

72X X oy Y 23X O ART N 24+3K-5 \ )//

o 7 AB — 4 X3
w- (2l B G0

"G E) BA - ZXCZZ@XZ

OXS +Z X-2 OXZY XS oxT+ F X773 AT

= Kfﬁxgﬁ—’z,)(«ﬂ LX2+2x5 X9+ 2% 3

OXT+ -5%-2  OXLt-5X5 OX9+-9%73 @
s Y3
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ACTIVITY:

2
1. Given 4 = [1 _1] , B = [1 3 O] C = |3]|, show that(AB)C = A(BC) /L7Z W
0 2 2 0 1 1 .

@)=  AGY

2 3 4 1 2 3
2.IfA=14 3 2(,B=1]2 3 4],showthat(A+B)2¢A2+2AB+§2__
2 4 3 3 4 1 AA B3
L=5 « =5 =25 H W
= —
A AR ave= ]

%%G)L _ QM—@) </3Hr8> A/ﬁ

- AT A
s Y3

shawon56512@gmail.com 23



Poll Question-05

A= Lll —23] and A% + 24 — kI = 0, what’s the value of k? where I = [(1) (1)]

/éefm (b) 10 ©3 @ 13
" [ = L; _ 1z 1 <
A= AA- [4 _BXL E
9 - & \ 1 Z — — o | ]
1/% \4\‘\’ g 4 '% - < % 01]: g 6] - K-thzxq X 2t2X 3’}
AX Lt -3K4 Ax 2t -3X-73
@ -41. @41 _|[®o X ) 5
[,% 2 \T R - 0 k) [° o _ [9 _4}

-3 \7

>
e
)
>
\
~
[
|

\
o O
o O
T
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