5. Matrices

Exercise 5A

1. Question

-2 6 1
S —3 | then write

5
7 0
\E%43

If A =

I. the number of rows in A,

Ii. the number of columns in A,
iii. the order of the matrix A,

iv. the number of all entries in A,

v. the elements a,3, a3y, a4, @33, @y of A.

Answer

(i) Number of rows = 3

(ii) Number of columns = 4
(iii) Order of matrix = Number of rows x Number of columns = (3 x 4)
(iv) Number of entries = (Number of rows) x (Number of columns)
=3x4
=12

(V) a;; = element of i*" row
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Q,; = 8
A3y = V2
=1
Q33 =

A, =0

2. Question

Write the order of each of the following matrices:

F § 4 =0
i. A=

0 3 -1 2

! 9.

o &
ip<| 1l 3

2 4

9
iii.C=[7—J§ 5 0]
iv. D = [8 -3]

-
v. E=




vi, F = [6]

Answer
3 5 4 -2]
i. A=
0 3 -1 2
L 9]
Order of matrix = Number of rows x Number of columns
= (2 x4)
Ea i
| 2 7
2 4
.

Order of matrix = Number of rows x Number of columns

= (4 x 2)
i, C:|:7 ~f3 3 0]

Order of matrix = Number of rows x Number of columns
= (1 x4)

iv. D = [8 -3]

Order of matrix = Number of rows x Number of columns

=(1x2)

-2

class24

.=l 3
0

_ —

Order of matrix = Number of rows ber of columns

= (3 x1)

vi, F = [6]

Order of matrix = Number of rows x Number of columns

=(1x1)

3. Question

If a matrix has 18 elements, what are the possible orders it can have?
Answer

Number of entries = (Number of rows) x (Number of columns) = 18
If order is (a x b) then, Number of entries =a x b

So now a x b = 18 (in this case)

Possible cases are (1 x 18), (2 x9),(3x6),(6x3),(9x2), (18 x1)

Conclusion: If a matrix has 18 elements, then possible orders are (1 x 18), (2 x9), (3 x6), (6 x 3), (9x 2), (18 x1)

4. Question

Find all possible orders of matrices having 7 elements.

Answer

Number of entries = (Number of rows) x (Number of columns) = 7
If order is (a x b) then, Number of entries =a x b

So now a x b = 7 (in this case)



Possible cases are (1 x 7), (7 x 1)
Conclusion: If a matrix has 18 elements, then possible orders are (1 x 7), (7 x 1)
5. Question

Construct a 3 x 2 matrix whose elements are given by g; = (2i - j).
Answer

Given: aj; = (2i - j)

Now,a;1=(2x1-1)=2-1=1

a1p=2%x1-2=2-2=0

a1 =2x2-1=4-1=3

Ay =2%x2-2=4-2=2

az1=2x3-1=6-1=5

a3 =2xXx3-2=6-2=4

Therefore,

1 0
A=|3 2
5 4

6. Question

. 1
Construct a 4 x 3 matrix whose elements are given by a; =

J

Answer

It is (4 x 3) matrix. So it has 4
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1
Given a;; = —.

.
1 $
Snr ﬂll — 1! alz - Er 013 — El

HZI = 2: ﬂzz = 1: a23 —_—

SRS

3
Q33 = 3:A3;= 2 A33= 1,

gy = 4 Ay = 2. Q43 =

So, the matrix =

B NI pd B
Wl = WM W = W

B W N e

Conclusion: Therefore, Matrix is

B MW = b e

1
2
3
4

W s = WM W]

7. Question

Construct a 2 X 2 matrix whose elements are

(i+2j)°
aii - 5 )

Answer

It is a (2 x 2) matrix. So, it has 2 rows and 2 columns.



Given g, = &¥20°

Ij — 2
9 25
S'Dp a11= Ela12= ?r
a; = 8.a,,= 18
9 25
So, the matrix — [5 2
8 18
9 25
Conclusion: Therefore, Matrix is = [5 2
8 18

8. Question

(i-2j)°
ali — 1 ‘

Construct a 2 X 3 matrix whose elements are

Answer

It is a (2 x 3) matrix. So, it has 2 rows and 3 columns.

Given g, = (=2)°
2

1 9 25
20, @33 = 5 012 = 3 Qy3= S

ﬂ21= Orﬂzz= 2: ﬂ23= B

1 9 25
So, the matrix = [5 3
N F @

Conclusion: Therefore, Matrix is

9. Question

m class24

o 1 LT |
. n bYﬂii =:|—31+J‘.,
Answer
Itis a (3 x 4) matrix. So, it has 3 rows and 4 columns.
- _ |=3i+jl
Given Qy=—7—
Sﬂpﬂll— 1"“’12: rﬂlg-— 0rﬂ13='§r
5 3
Ay =3:0= 2:03= 5 033= 1.
7 5
ﬂ;l = 4, a32 - Er ﬂ33 = 3 ﬂn - *'2'
1 ; |
1 3 03
So, the matrix = ; 2 E 1
7 5
$ 2 % 3
§ 2 B 2
2 2
Conclusion: Therefore, Matrixis|2 2 2 1
2 2
7 5
4 - 3 =
Exercise 5B
1. Question
('Y =5 & '3 2 -0
If A = and B = . verify that (A + B) = (B + A).
_—1 0 3_ _4 -3 1_




TN N A

_[5 —1 3

B+A=[4 —23 _12]+[—21 _03 gl
_[5 ‘1 3|=B+A

Therefore, A+ B=B + A
This is true for any matrix
Conclusion: A+ B=B+ A

2. Question

3 ¥ -1 -3 0 2
fFA=|-2 0|.B=|4 2 |andC=|3 —4/|. verify that (A + B) + C = A + (B+().
_6 —1_ _—‘.’. 3_| _1 6_
Answer
3 5 -1 -3 g 2
{A+B)+C=( - Bl4+l4 2 )+ 3
— -2 3 1 6

¢ E
3

o 3
{303

2 4
=|s -2
5 8

Therefore, (A+B)+C = A+(B+C)
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It is true for any matrix
Conclusion: (A+B)+C = A+(B+C)

3. Question

a1 2 =2 O 4]
If A = and B = . find (2A - B).
1 2 -3 5 -3 2
Answer
2A — 2( * _3]
el
(2A-B) — [ 46] [‘2 - 2
e 2 0

0
ion: =
Conclusion: (2A-B) = _3 7 B]



4. Question

2 & 1 3 <2 8§

Let A = H= and C = . Find:
2 12 -2 5/ 3 4|

i. A+ 2B

ii. B - 4c¢

li. A-2B + 3C

Answer

a+28=[2 Yol 3))
"[2 ;] [—4 10
=[-1 ]

Conclusion: (A+2B) = [4 10

B-4C - [_2 43 3D
=[—-2 ] [12 16
"[—4 —11

— 1
=31

Conclusion: B-4C = [ 34

lii. A-2B + 3C

A-2B+3C — [2 4] _9 ([_1

=[ ] [—4 10 ™ _6 5
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_[-6 13]
16 4
Conclusion: A 2B+4+3C = [16 13
5. Question
0 1 2] 1 =3 -1 (2 -5 1]
Let A = I = and C = . Compute 5A - 3B + 4C.
_5 B —4_ _0 -2 5_ _—4 0 6_

Answer

5A-3B+4C = 5([ _1 _4]) 3([0 9 1])+4([2 _05 ;])

=([25 i —m]) (F 6 15])+([—16

[—-3 14 _—375] [_16 ~20 4
_ 5 -—6 -3
~11

—2Z20 4-)
24

Conclusion: 5A-3B+4C — [ _6 —131

6. Question



'5 10 —15]
TOA =12 3 4 |.find A.
1 0 -5
Answer
5 10 -15
5A=|2 3 4
1 0 -5
5 10 -is
5 5 5
Al 2 3
8 B 8
i 90 =5
Lls s 5 4
1 2 —3
A
A=|5 5 s
Z 8 A
S
1 2 -3
g 3 .4
Conclusion:A=|s s 3
g 0 -1

7. Question

1 O 8
Find matricesAandB,if A+B=|5 4 -6/landA-B=|11 2 0.
7T = 4

Answer

Add (A+B) and (A-B)

We get (A+B)+(A-B) = [

—4 —4 10
2A=|16 6 -6

6 10 12
-2 -2 5

A=|18 3 -3
3 5 6

Now Subtract (A-B) from (A+B)

1 & 2 -5 —4 8]
(A+B)-(A-B)=|5 4 —-6|—|11 2 0
7 3 8 -1 7 4.
6 4 -6
(2B)=|-6 2 -6
8 4 4
3 2 -3
B=-3 1 -3
4 -2 2
-2 =2 5 3 2 -3
Conclusion:A=|g8g 3 —-3|/.B=|—-3 1 -3
3 5 6 4 =2 2
8. Question
6 -6 0 '3 2 5
Find matrices Aand B, if 2A — B = and 2B+ A =
_—4 2 l_ _—2 1 —7_

Answer

Add 2(2A-B) and (2B+A)



-4

5A=(-l-g F G])+ 2 % e

2(2a-8)+(28+A) = 2([ © _6 O]) [_2 f —7

sa_[15 —10 5
-10 5 -5

A=[—32 _12 —11]
B=2([_?2 F -1]) [— _6 0

{Z«:r.nr.:lu's.;i-::»n:»\'-’fu=[_32 _12 _11]4-B=[g {2] _.23]

(GIVEN ANSWER IS WRONG for question 8)

9. Question

| 3 5 9] & 2 3]
Find matrix X, if +X = ;
_—1 4 —7_ _4 8 6“
Answer
3 5§ -9 6 2 3
Gi =
ven|% & Ar==lq s
6 2 33 [3 &
*=la 8 6] [-1 4
513 class24
13 S
Conclusion : x = [3 -3
5 4
10. Question
2 3 & 2
fA=| 4 5 |and B=|-7 3/|. find a matrix CsuchthatA+ B-C = 0.
| -6_ _6 4_
Answer

GivenA+B-C=0

§ S0

,,.=[4 1[5 3

L =B 6 4
3 5
=1|-3 8
T =

d b

Conclusion: ¢ = |-3 8

7 —2

11. Question

Find the matrix X suchthat2A-B + X =0,

LR = 1]
where A = and B = .
0 2 0 3




Answer

Given2A-B+ X =0

2([3 J))-[F 5]+x=0
sl -2 )

- [—2 1] B
g 3
_ [—B -1
0 -1
; -8 -1
C | > —
onclusion: X [ 5 —3
12. Question
1T =3 Z| % =1 =] ' | |
tA= 5 0 9 and B = i o 1 . find a matrix C such that (A + B + C) Is a zero matrix.

Answer

Given A+B+C is zero matrix i.e A+B+C =0
2 o o+l T Til+e-o
___[ —3 2] [2 -1 —1
2

-3 4 -1
-3 0 -1

~3 g =1

Conclusion: C =[ 3 0 L
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= diag [4, -6, 3], find:

13. Question
If A =diag [2, -5, 9], B = diag |
(i) A+ 2B
(ilB+C-A
Answer

If Z = diag[a,b,c], then we can write it as

2 e 9
g 9
U O ¢
2 0 0 -3 0 O
So, A+2B = o —5 u+2(0 7 0)
L0 0 14
2 1 0
= |0 -5 140
10 O 9 0 28
4 0 O
=10 9 0
15 B 37

=diag[4,9,37]

Conclusion: A + 2B = diag[4,9,37]

(Given answer is wrong)

i.B+C-A

If Z = diag[a,b,c], then we can write it as
a 0 O

u it

g 9 £



-3 0 0 4 0 0 [2 0 0O

B+C-A=|0 7 o|+|0 -6 0o|—-|0 -5 0

0 0 141 lo o 31 lo o 9
-1 0 0
=[(0 6 0
L0 0 8
= diag[-1,6,8]

Conclusion: B+C-A = diaqg[-1,6,8]
iii. 2A + B - 5C

If Z = diag[a,b,c], then we can write it as

a 0 0
Z=10 b O
B & €
2 0 0 [-3 0 O 4 0 0
2A+B-5C =210 -5 o0|])+]0 7 o|-5(0 -6 0O
0 0 9 LO 0 14 0 0 3
4 0 O -3 0 O 20 0 O
=0 -10 O|+]0 7 O]|—]0 =30 O
0 0 18 0 0 14 0 0 15
-19 0 O
=10 27 0
0O 0 17

= diag[-19,27,17]
Conclusion: 2A + B - 5C = diag[-19,27,17]
(Given answer is wrong)
14. Question
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Find the value of x and y, w

i x+y| [8
'_x-y_ 4 |
Answer

e -l 1

Then a=e, b=f, c=g, d=h

Given [ij:ﬂ = [z]

So,x+y=8andx-y=4
Adding these two gives 2x = 12
=2X=6

y =2

Conclusion: x =6 and y =2

- — | —

. X +5 7 X8 77
| 0 3y—7'- 0 -5

—_— — —_— —

2x +5 7 x—3 7
Gi”e"'[ 0 3y—7]‘[ 0 —5]

So, 2x+5 = x-3 and 3y-7 = -5

2

=22x+5=x—3 =2x=-8



Conclusion : x = -8 and y =-§.

— — = E= = -

X 5 3 -4 7 6
jii. 2 -

7 y-3] [1 2| [15 14

2[; y—5-3]+[:: py 1 B

2X+3 6 ]_[7 6
15 2y—4] l15 14

2X+3=7T=xy=2
2y-4=14=y=9
Conclusion:x=2andy =9
(Given answer is wrong)

15. Question

Find the value of (x + y) from the following equation :

1 31 |y O] |5 &
0 x] |1 2] |1 8

1J
+
1

Answer

Given
1P M e
P L A e H-

[2‘;)’ 2xi-21= E g]

So, 2+y=5and 2x+2 =8
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ley=3andx=3

Therefore, x+y=6
Conclusion: Therefore x+y = 6

16. Question

= = ==

x-y 2y
2y +Z X+Y

If

I

then write the value of (x + y).

Answer

i Y M

Then a=e, b=f, c=qg, d=h

Given, |[*~Y & ]=[1 4],
2Y+2 X+¥ 9 5

So, xy=1,x+y =52y =4and 2y+z=9
Therefore, x+y =5
Conclusion: x+y = 5

(Given answer is wrong)

Exercise 5C

1 A. Question

Compute AB and BA, which ever exists when



"2 =] i q
-2 3
A= 3 0 ﬂl"‘ldB:
0O 4
-1 4 . .
Answer
2 =1 " =
-2 3
Given:A=|3 0 |andB= .
-1 4 - -

Matrix A is of order 3 x 2, and Matrix B is of order 2 x 2

To find : matrix AB and BA
Formula used :

column

" ayy a2 a3 ... din | BT T T e
row » <= | I”" Qg 048 ... 4y I | bn b2 ... |by| ... by =
| Bl Ox2 A3 ... s L h‘l‘ll bﬂ‘] . o L’I‘L . a8 i““"
[ G} CIR v O oo Cin |
= Cit 2 .- |i‘u - Cin Catry on row
: : . . column
L Cnl Cn2 o 8 Pl'lj e Can _
Where cj; = aj1byj + ajpbyj + ajzbzj + .ooeeeeeee + ajnbp;
If Ais a matrix of ordera x b of order ¢ x d ,then matrix AB exists and is of order a x d ,ifand only if b =
=

X AB is of order 3x 2

2 1] o, 5 [2CDHEDO) 23)+ (-DE)
Matrix AB=|3 0 | x [ 0 4] = | 3(-2) +0(0) 3(3) + 0(4)
-1 4 -1(=2) + 4(0) -1(3) + 4(4)
—~4+4+0 6-—-46] [—4 2]
Matrix AB=|—-6+0 940 |=]-6 9
2+ —3+3 2 13
—4 2
Matrix AB=|—-¢ 9
2 13
-4 2
Matrix AB=|—-g¢ 9
2 13

For matrix BA, a = 3,b = ¢ = 2,d = 2 ,thus matrix BA exists, if and only if d=a
But 3 & 2

Thus matrix BA does not exist
1 B. Question

Compute AB and BA, which ever exists when

-11 3 =2 1
A=|-22|landB=| 0 1 2
_-3 3_, _-3 4 -5_




-1 1] "3 =3 T
Given: A=|-2 2/and B=| 0 1 2
_—3 3_, _—3 4 _5.

Matrix A is of order 3 x 2, and Matrice B is of order 3 x 3

To find : matrix AB and BA

Formula used :

column
- - I
agy ay2 a3 ... f(yn iy bz ... |[by] ... Oin
TON |} S Iil,[ 2 i3 .« lyn I . f.l” h.;}_ &b hlJ‘ P h". =
Apnl Gn2 Gn3 ... Apn J bt ba2a ... hn_.l R | S
[ O3y €13 een Cly +++ Cin |
= Ci1 G} - |{‘u ... Cin eniry on row g
: s n _ : : column ;
L.l 92 -+ Cnj -+ Cpn |
Where Cij = ailblj s aizsz . = Bi3b3j P iveainimimanesis + ainbnj

If A is @a matrix of order a x b and B is a matrice of order c x d ,then matrice AB exists and is of order a x d ,ifand only if b
= C

If A is a matrix of order a x b and B is a matrice of order ¢ x d ,then matrice BA exists and is of order ¢ x b ,if and only if d
= a

For matrix AB, a = 3,b = 2,c = 3,d = 3 _,thus matrix AB does not exist, as d+ a
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X BA is of order 3x 2

But 2 = 3

Thus matrix AB does not exis
For matrix BA,a = 3,b = 2,c'=

asd=a=3

3 =4 1 =1
0 1 2l X |2 2]|=
-3 4 -5 -3 3

Matrix BA= T 3(_1) — 2(=2) + 1(-3)  3(1) - 2(2) + 1(3)
0(-1)+ 1(-2)+2(-3) 0(1)+ 1(2)+2(3)
~3(—1) + 4(-2) - 5(-3) —3(1) +4(2) — 5(3)

| -3+4-3 3-4+3 -2 2

MatrixBA=0-2-6 0+2+6 |[=|-8 8
3-8+15 —-3+8-15 10 -10
o

Matrix BA=|-8 8
10 -10]
-2 2

Matrix BA=|_g8 8
10 -10

1 C. Question

Compute AB and BA, which ever exists when

0 1 =5 (1 &
A: = 4 0 ﬂndB= —10
-~ - |0 5

Answer



i i Y 3
_ 0O 1 -5
Given: A = and B=|-1 0
2 & 0D
= = 0O 5

Matrix A is of order 2 x 3 and Matrix B is of order 3 x 2

To find : matrices AB and BA
Formula used :

column

ajy a2 A1z ... dyn by bz ... |6yl ... Bia

I-l'lt.‘. [ — Ifl:l l'l'._l_' I,':! " -l'lr'-. I . f“l !l‘lj T I"l‘r AT !.l‘.l“ ey

1
L inl (lp2 (p3 > = Tnn X l hnl; huj g hn_‘q - bﬂn
[y €12 .0 €y ... Cln |
— 41 92 |f‘u N Con euiry on row
_ S : - column ;
L. ™nl w2 -+ Gy s+ Cun _
Where Cij = ailblj + a;zsz + ai3b3j s oy + ainbnj

If A is @ matrix of order a x b and B is a matrix of order c x d ,then matrix AB exists and is of ordera x d ,ifand only if b =
C

If A is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix BA exists and is of order c x b ,if and only ifd =
3

For matrix AB, a = 2,b = 3,c = 3,d = 2_matrix AB exists and is of order 2 x 2,as

0 GlGIS§24

1) +0(0) 2(3)+ 4(0) + 0(5)

b=Cc=3

Matrix AB = [g i ';5] X [ |

MatrixAB=[0_1_ﬂ 0+0°
2—44+0 6+4+0+¢C

Matrix AB = [:; _25]

Matrix AB = [:; ‘25]

For matrix BA, a = 2,b = 3,c = 3,d = 2 ,matrix BA exists and is of order 3x 3,as

d=a=2
1 3 1(0)+3(2) 1(1)+3(4) 1(-5)+3(0)
Matrix BA = |1 u] X [g ; _65] = |-1(0) +0(2) -1(1)+0(4) —1(=5)+ 0(0)
0 5 0(0)+5(2) 0(1)+5(4) 0(=5)+5(0)
0+6 14+12 =5+0
MatrixBA=0+0 —-1+4+0 5+0
04+10 0420 040
6 13 -5
Matrix BA=|g -1 5
10 20 O
6 13 -5
MatrixBA=|g -1 5§
10 20 O

1 D. Question

Compute AB and BA, which ever exists when



19

A=[1234]andB =

3
-4_
Answer
2
Given:A=[1234]JandB = ]
-4_

Matrix A is of order 1 x 4 and Matrix B is of order 4 x 1

To find : matrices AB and BA
Formula used :

column

aj] @2 a3 ... din " by b ... byl ... Oynm

i\ ¢ I'II| I'.l'.;.!' il i3 : ifgm I . f’.' hl: 2 4 a h'.’ .- 5 b’“‘ —
Bpl Un2 @pld ... fan l IE-”ﬂl bﬂ‘." « o f'l'lt T bﬂﬂ
5 § | 12 --. €1y voe Cln
- 41 92 > 'ﬁ"l' R || ERLTY oR oW @

column j

ygloss24
f order c x d ,th atrix AB e and is of order a x d ,ifand only if b =

trix of order ¢ x d ,then matrix BA exists and is of order c x b ,if and only ifd =

L Cnl  ©Tn2

Where Cjj = ailblj 4 a;zsz + 8

If A is a matrix of order a x b &
C

If A is @ matrix of order a x b an
a

For matrix AB,a=1,b=4,c = 4,d = 1 ,matrix AB exists and is of order 1 x 1,as

D=C=4
1
Matrix AB=[1 23 4] x |%| = [1(1)+2(2) +3(3) + 4(4)]

Matrix AB = [1 + 4 + 9 + 16] = [30]
Matrix AB = [30]

Matrix AB = [30]

For matrix BA,a=1,b =4,c = 4,d = 1 ,matrix BA exists and is of order 4 x 4,as

d=a=1

1 i
B 2(1) 2(2) 2(3) 2(4
Matrix BA = (2] x [1 23 4]= (519 3(2) 3(3)3(4)
4(1) 4(2) 4(3) 4(4)

12 3 31

Matrix BA = gg g A

812 164



1
Matrix BA = g

1 E. Question

Compute AB and BA, which ever exists when

2 1 .
A=|3 2land B= ik
-1 2 1
-1 1] ]
Answer
3 3 Y o1
Given: A= 3 2land B=
-1 2 1
-1 1] - )

Matrix A is of order 3 x 2 and Matrix B is of order 2 x 3

To find : matrices AB and BA
Formula used :

column

h‘l_' s s hlll"l

any 432 d4313

row s — | lag a2 aa bis| -.- bin | =

lpl n2 nd . 7] I i&m

wesclass24

lnlluuu J,

f‘ll I"I-'l

Il
‘-
o - T
.
F.

Where Gj = ailb]_j * aizsz + aj303; -- W E'inbni

If A is a matrix of order a x b and B i a matrix of order c x d ,then matrix AB exists and is of ordera x d ,ifand only if b =
C

If A is @a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix BA exists and is of order c x b ,if and only ifd =
a

For matrix AB,a = 3,b = 2,c = 2,d = 3 ,matrix AB exists and is of order 3x 3,as

b=c=2
zZ 3 & B 2()+1(-1) 200+1(2) 21+ 1(D
Matrix AB = | 3 2]><[_1 > o = 30+2-1)  3@+202) 3(1)+2(1)
-1 1 -1(1)+1(-1) -1(00+1(2) -1(1)+1(1)
2—-1 0+2 2+1] [ ]
Matrix AB=13-2 0+4 3+2
-1-1 0+2 -1+1 -2 2 0
1 2
Matrix AB=I 1 4 5]
-2 2 0
1 2 3]
Matrix AB=]|1 4 5
-2 20

For matrix BA, a = 3,b = 2,c = 2,d = 3 ,matrix BA exists and is of order 2x 2,as

d=a=3

. 1(2)+0(3)+ 1(—-1) 1(1)+0(2)+1(1)
P [1 2 1]"[ 1 1] [ 1(2) + 2(3) + 1(—1) -1(1)+2(z)+1(1)]



. 2+0-1 1+0+17_[1 2
Matrix BA = -
atrix BA = [ 707 —1+4+1] s 3

Matrix BA = [; i]
Matrix BA = [; i]

2 A. Question

Show that AB # BA in each of the following cases :

5 -1 2 1
A= and B =
_6 7 | _3 4_"
Answer
¥ =X (2 1]
Given: A = and B =
_6 7 1 _3 4_

Matrix A is of order 2 x 2 and Matrix B is of order 2 x 2
To show : matrix AB -« BA

Formula used :

column

oy

" a1 a2 @13 ... (in b1 ha ... byl ... Oyn

FOW ¢ & Ilﬂhl (g2 P . lyn I . f.l” i‘l.g e h'J‘ e hm, -

. _EL . o l!ﬂﬂ

wniclass24

colmmn

. »» Oan

-

i - & & &
—
=

Where cij — ailblj g o aizsz + aj303; + .

If A is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,ifand only if b =
C

If A is @ matrix of order a x b and B is a matrix of order ¢ x d ,then matrix BA exists and is of orderc x b ,if and only ifd =
i

For matrix AB,a=2,b=c = 2,d = 2 ,thus matrix AB is of order 2 x 2

: _s -1 2 11 _ [5(2)—-1(3) 5(1)-1(4)
Mammﬁ_[ﬁ 7] X [3 4]l 16(2)+7(3) 6(1)+7(4)

Matrix AB = [ 1120;231 65 +_ 243] - [373 314]

Matrix AB = [373 314]

For matrix BA,a = 2,b =c = 2,d = 2 ,thus matrix BA is of order 2 x 2

: Tz 3 5 —11_ [2(5)+1(6) 2(-1)+ 1(7)
Matrix BA [3 4] XL ?]_ [3(5)+4(6) 3(_1)+4(?)

15+24 —3+ 208 39 25

Matrix BA = [;g 2"'-'5

Matrix BA = [;g 2551 and Matrix AB = [373 ;4]

Matrix AB = BA

2 B. Question



Show that AB = BA in each of the following cases :

] 2 3 -1 1 0
A=|/0 1 0|landB=[0 -1 1
1 1 0 2 3 4
Answer
i1 2 3] -1 1 0
Given:A=/0 1 0O/landB=|/0 -1 1
1 1 0 2 3 4

Matrix A is of order 3 x 3, and Matrix B is of order 3 x 3

To show : matrix AB = BA

[ ayy ayy oy by by bn
dp;y G2 O, E".'1'! b"l
[ @33 a3z O3 byy by bu

The formula used :

[ aypbyy + apabyy + apabyy anbys + apabes +apaba  apbia + ar2baa + apabas
= az by + axpbyy + axbyy  axnbyy + axbyy + axbys  azbiz + axbyy + azabay
| agphyy + azabyy + axaby  aybiy + axbp + anbiy  anbia + azabay + azabag

If A is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of ordera x d ,ifand only if b =
C

If A is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix BA exists and is of order ¢ x b ,if and only ifd =
A

For matrix AB, a = 3,b = ¢ = 3,d = 3 ,thus matrix AB is of order 3x 3

Matrix AB =

1 2 3 -1 1 @
0 1 0| X [O -1 1}
1 1 0. |
1(-1)+2(0)+3(2) 1(E
0(—1)+ 1(0)+ 0(2) o(1)
1(-1)+ 1(0)+0(2) 1(1)

class24

0)+2(1)+3(4)
)(0) + 1(1) + 0(4)
1(0) + 1(1) + 0(4)

| -1+0+6 1-2+9 0+2+12 5 8 14
Matrix AB=10+040 0-1+0 0+1+40|=|0 -1 1
-140+4+0 1-1+0 0+1+0J -1 0 1

5 8 14

Matrix AB=|p -1 1

-1 0 1

For matrix BA, a = 3,b = ¢ = 3,d = 3 ,thus matrix AB is of order 3x 3

Matrix BA=
=4 4 B 1 2 31 |—1(1)+1(0)+0(1) —-1(2)+1(1)+0(1) —1(3)+1(0)+0(0)
0 -1 1 ]— 0(1)—-1(0)+ 1(1) 0(2)—-1(1)+ 1(1) 0(3) —1(0) + 1(0)
2 3 4. 1 1 0 2(1) +3(0) + 4(1) 2(2) +3(1) + 4(1) 2(3) +3(0) + 4(0)
. -14+04+0 -24+14+0 -34+0+0 -1 -1 -3

MatrixBA=|0-1+1 0-1+1 0+4+0+0]|=|0 0 0

2+0+ 4 4+3+4 6+0+0 & 11 6

-1 -1 -3
Matrix BA = | o 0 0

6 11 6

-1 -1 -3 5 8 14
MatrixBA=|po o0 o l|andMatrixAB=|qg -1 1

B Th b -1 0 1

Matrix AB = BA

3 A. Question

Show that AB = BA in each of the following cases:



cos O

A

_sin 0

Answer

Given: A =

—sin 6
cos 6 I

cos O

sin 6

—sin 6

and B =

cos O

cos O

sin ¢

and B =

—sin ¢ |

cos ¢ |

cos ¢ —sin ¢ |

sm¢$ cos¢ |

Matrix A is of order 2 x 2 and Matrix B is of order 2 x 2

To show : matrix AB = BA

Formula used :

column

[ any a2 a13 Ain BCTERCT Y o
row » « |lag a2 aa an | | ba b b bin | =
| : : :
| @n1l Gn2  an3 Tnn Lbar baz ... |buy| ... bun
i 11 12 . 13 “in i
— il Cy . I l'u LR Cin aOHnEry on row
: L ; colnmn
L nl ©n2 s Oy Can
Where cij = ailblj + a;zsz + ai3b3j W el + ainbnj

If A is @ matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of ordera x d ,ifand only if b =
C

atrix of order ¢ x d ,then matrix BA exists and is of order c x b ,if and only ifd =

If A is a matrix of order a x b an

: ; mﬁzq SakC101SS24

For matrix AB,a=2,b=c¢

Matrix AB =
[cosﬁ —slnﬂ] ” [cus@ —sing@
sin@ cosH sin®@ cos0O

—C0s0sin® — sinBsin®

- [cnsﬁcnsﬁ — sinBsin®
—sinBsin® + cosBcos

sinBcos® + cosBsin®

—c0s8sin® — sinBsin®

Matrix AB = [c0s8cos® — sinBsin®
r [ —sinBsin® + cosBcos

sinBcos® + cosBsin®

—C0s0sin® — sinBsin®

Matrix AB = [casBcnsﬁ- sinfsin®
—sinBsin® + cosBcos

sinBcos® + cosBsin®

For matrix BA,a = 2,b =c = 2,d = 2 ,thus matrix BA is of order 2 x 2

Matrix BA=
cos® -—sin® " cosB -—sinf
sin® cos0Q sin@ cosH

i [cos@cosﬁ — sin®sinB

—cos@sind — sin@cosﬁ]
sin@®cosb + cos@sind

—sin@sin® + cos@cosb

—c0sBsin® — sinBsin®

Matrix BA = [casecos@ — sinBsin®
—sinBsin® + cosBcosO

sinBcos® + cosBsin®

—c0s0sin® — sinBsin®

Matrix BA = Matrix AB = [msgcos@_ sinfsin® .
—sinBsin® + cosBcos

sinBcos® + cosBsin®
Thus Matrix AB = BA

3 B. Question

Show that AB = BA in each of the following cases:

—_— —

1 2 1 10 -4 -1
A=|3 4 2|andB=|-11 5 0
13 2 9 -5 1]




Answer

1 2 10 4 -1
Given:A=|3 4 2|landB=|-11 § 0
3 2 9 -5 1

Matrix A is of order 3 x 3 and Matrix B is of order 3 x 3

To show : matrix AB = BA

ayy a2 apy by b2 by
[ a3y G2 ax ] X [ by bz ba ]
Ay d32 45 byy  baz by
Formula used :
ayybyy + ayabyy +agabyy  an by + apabyy + agabyy  ay by + ajebyy + ayaby
= [ agibyy + azbyy +apbyy  an by + axby + anbiy  anbyy + axbyy + azb ]
aarbyy 4 azabyy + anbyy  anbia + anby 4+ anbi;  anbia + azba + azaby

If A is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,ifand only if b =
C

If A is @a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix BA exists and is of orderc x b ,ifand only ifd =
a

For matrix AB, a = 3,b =c = 3,d = 3 ,thus matrix AB is of order 3x 3
P & 1 10 —4 -1

3 4 21 xX|—-11 5 D™

1 3 2 9 -5 1

1(10) + 2(—11)+ 1(-9) 1(—4)+2(5)+ 1(-5) 1(-1)+2(0)+1(1)
3(10) + 4(—=11) + 2(—9) 3(—4) +4(5)+ 2(=5) 3(-=1)+ 4(0)+2(1)
1(10) + 3(-11)+2(-9) 1(—4)+3(5)+2(-5 1(-1)+3(0)+2(1D)

Matrix AB =

10—-22-9 +0+1 -3 1 0
Matrix AB = |30 — 44 — 18 u+zl=l—3z P
10 - 33— 18 0+21 |4 Ta 524
- 1 0 4 '
Matrix AB=|-32 -2 -1
—-41 1 1

For matrix BA,a=3,b=c=3,d =3 matrix AB is of order 3x 3

Matrix BA=

10 —4 -1 1 2 11 |10(1)—-4(3)—-1(1) 10(2)—4(4)-1(3) 10(1)—-4(2)-1(2)
-11 5 0 ] ¢ [ ]=
9 -5 1

—

3 4 2|=[-11(1)+5(3)+0(1) —11(2)+5(4)+0(3) —11(1)+5(2)+0(2)
1 3 2l | 9(1)-5(3)+1(1) 9(2)-5(4)+1(3) 9(1)-5(2)+1(2) |

10—312—1 20—16-3 10—-8-2
=11 ¥154+0 —&Z+W+0 =114+10+0
9-1b+1 18—-20+3 9—10+2

Matrix AB = BA

Matrix BA =

-3 1 0
=|-4 -2 -1

s - . | 1

3 C. Question

Show that AB = BA in each of the following cases:

-1 -2 3 -1
A=|2 2 —-llandB=|-1 2 -1
_3 0 —l_ _-—-6 9 —4d
Answer
'Y 3 =1 =2 8 1]
Given:A=|2 2 -1landB=|-1 2 -1
_3 0 —l_ _—6 9 —4_

Matrix A is of order 3 ¥ 3 and Matrix B is of order 3 x 3

To show : matrix AB = BA



.

a2 adya
i a2y
iy Qi3

gk

by
by

by
b
baz

b3
bas
b:l:l

|

Formula used :
ayybya + agabag 4+ ayabyy  ay by + ayebay + ayabyg
anbyz + axbyy + anbyy  anbyy + azxbyy + azaby
axnbiz + anbyxn + anbiz  anbia + axba + azabi

C agbyy + aabyy + agaby
= azibyy + axbyy + axby
| agybyy + azabay + azaba

If A is @ matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,ifand only if b =
C

If A is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix BA exists and is of order c x b ,if and only ifd =
a

For matrix AB, a = 3,b = ¢ = 3,d = 3 ,thus matrix AB is of order 3x 3

1 3 -1 -2 3 -1
Matrix AB=|2 2 —-1|x|-1 2 -1|=
3 0 -1 -6 9 —4

1(=2) +3(-1) — 1(-6)
2(-2) +2(-1) - 1(—6)
3(-2) +0(-1) — 1(—6)

1(3)+3(2) - 1(9) 1(-1)+3(-1) —1(—4)
2(3)+2(2)-1(9) 2(-1)+2(-1) —1(—4)
3(3)+0(2)- 1(9) 3(=1)+0(-1) —1(—4)

-2—34+6 3+6—9 -1—-3+4 1 g 9
Matrix AB=|-4-24+6 6+4-9 -2—2+4]=[0 1 0]
—-6+0+6 940—-9 —-3+0+4 0 0 1
1 0 D]
Matrix AB=|p0 1 0
0 0 1

For matrix BA, a = 3,b = ¢ = 3,d = 3 ,thus matrix AB is of order 3x 3

-2 3 —1]
MatrixBA=|—-1 2 -1l x

o oeiassi4
Matrix BA = |-1(1) + 2(2) =1 1(0) —1(—

—6(1)+9(2) 4(0) —6(—1)+9(—1) —4(-1)

—24+6—3 +1
MatrixBA=| —1+2-3 r—2+1

—-6+18—12 -18+ 1t 6 9+4

1 0 0]
MatrixBA=|o 1 0

R 0 3

1 0 0
Matrix AB = Matrix BA=|p 1 u]
0 0 1
4. Question
(2 -3 -§] (2 -2 -4
fA=|-1 4 S |andB=|-1 3 4 |.shownthat AB = A and BA = B.
1 -3 4 1 -2 -3

Answer

(2 =3 -§] (2 2 4]
Given:A=|-1 4 S5 |andB=|-1 3 4

1 -3 -4 1 -2 -3

Matrix A is of order 3 x 3 and Matrix B is of order 3 x 3

To show : matrix AB = A, BA=B



L 4

di12 d1a
2 azy
32 ax3

RE

|
1

by
baa
bz

by a
bas
bj:l

|

Formula used :
ap by + ayabae + agabay  ay by + ayabyy + ayabyy
anbyy + axbyy + anbyy  aznbyy + axby + anby
anbiz + axabyy + azabaz  azybya + axabaa + azaba

C aggbyy + aabyy + agaby
= azybyy + azebyy + azgby,
| agrbyy + azabyy + agaba

If A is @ matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,ifand only if b =
C

If A is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix BA exists and is of order c x b ,if and only ifd =
a

For matrix AB, a = 3,b = ¢ = 3,d = 3 ,thus matrix AB is of order 3x 3

Ll
—z -3
2(2)-3(-1)-5(1) 2(-2) —3(3) - 5(-2)

—-1(2) +4(—-1)+5(1) —-1(-2) +4(3) +5(—2)
1(2) -3(-1)—-4(1) 1(—-2)-3(3)—4(—2)

—2

—
Ll

Matrix AB =

Z{—4) —3(42) —5(—3)
~1(—4) + 4(4) + 5(-3)
1(—4) —3(4) —4(-3)

4 +3—5 —~&—94+10 ~B-=12+1H ]
Matrix AB=|-2-4+5 +2+12-10 4+16—15]=[—1 4 5
Z+3—% ~2—9+8 ~S—1%+ 1L :
2 —3 —b
MatrixAB=]|—-1 4 5 | = Matrix A
i =3 =

Matrix AB = Matrix A

For matrix BA,a=3,b=c =

3,d = 3 ,thus matrix AB is of order 3x 3

L2 —& =
MatrixBA=|-1 3 4 ] I
2(2) —2(—1) ¥ — 4(—3) ;!
Matrix BA = | -1(2) + 3(—1) +4 4) + 4(-3) —1( 5)+3(5) + 4(—4)
1(2)-2(-1)-3 4)—-3(—3) 1(-5)—-2(5)—-3(—4)
. 4+2—-4 —-6-8+12" —-10—-10+16 4]
MatrixBA=|-2-34+4 +3+12-12 +45+15-16
2+2—3 ~3—84+9 =5—10+12 —2 —3
2 —2& —%
MatrixBA=|—-1 3 4 | =MatrixB
1 =2 -3
2 =& =
MatrixBA=|—-1 3 4 | =MatrixB
1 =2 =3

MATRIX AB = A and MATRIX BA =B

5. Question

' & =b] a’ ab ac
If A=|—C a land B=|ab b~ bc |, show that AB is a zero matrix.
v -4 0 ac bc ¢’ |
Answer
8§ & b a- ab ac
Given: A=|—- 0 a | and B=/|ab bz be
b | 0] ac bc ¢’
" -

Matrix A is of order 3 x 3, matrix B is of order 3 x 3 and matrix C is of order 3 x 3

To show : AB is a zero matrix



Formula used :

column

|

a2 ... |y

ay; a2 a3 An % bin

JOW ¢ <= I”ll fy2 1143 hin I ' bil h‘ﬂ . wa Ihl,l' .o h‘in

Mpl Ond And bar  bu2 . &_,_ vus  Dham

- flpn

I‘l“

1 <12 - "11

Entry on row g
column j

51 9 Cin

L Cnl
Where cj; = aj1byj + ajabyj + ajzbsj +

If A is @ matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,ifand only if b =
C

If A is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix BA exists and is of order c x b ,if and only ifd =
a

c —b
AB = -c ab .J.;»2 bc
ac bc c?

AB
Oxa*+cxab—bxac Oxab+cxb*—bxbc Oxac+cxbc—bxc?
= |—cxa*+0xab+axac —cxab+0xb*+axbc —cxac+0xbc+axc2]
bxa*—axab+xac b xab —a x b* +x bc bxac—axbec+xc?
abc —abc  b*c—b*c  bc? — bc?
= |-a*c+ a*c —abc+ abc —ac®+ ac®
a’b—-a*b ab® —ab?
[0 0 O
Bi class24
0 0 O '
= 0 matrix

Hence, Proved

16 A. Question

For the following matrices, verify that A(BC) = (AB)C :

_ ; 2 3 0 1
B=|1 0 4|andC=|4
-1 2_'

()

e O

3
0
-1

and C =

tN o [e—

|.B=|1
1

1o

Matrix A is of order 2 x 3 , matrix B is of order 3 ¥ 3 and matrix Cis of order 3 x 1

To show : matrix A(BC) = (AB)C

Formula used :



column

= 1) 112 il13 AP iin 3 h” hlE A h” i< hln

FOW ¢ l-t” iy g . iy I . f.I” h.g S hl.l' A hm, —

Y | (1D iy . ilyyn J L !.l'll. bpl_l' ‘e {.'"! i 5 i‘l]ﬂ

I l"‘-” f"“; I"h "uln 1
= Sl G e Il'u e Cin CHLry on row g
: r . . - colmuan
L Cnl Tn2 v Oy «o. Cupn J
Where Cjj = ailblj + aizsz + ai3b3j T i + ainbnj

If A is a matrix of order a x b and B is a matrix of order c x d ,then matrix AB exists and is of ordera x d ,ifand only if b =
C

If A is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix BA exists and is of order c x b ,if and only ifd =
a

For matrix BC,a = 3,b =c = 3,d = 1 ,thus matrix BC is of order 3x 1

2 3 0 11 [2(1)+3(4)+0(5)| 2+12+0
MatrixBC=|1 0 4| x |4|=|1(1))+0(4)+4(5)|=|1+0+20
i1 =1 2 5 1(1) — 1(4) + 2(5) 1—44+ 10
14]
Matrix BC = |21
0 i

For matrix A(BC),a=2 ,b=c=3,d =1 ,thus matrix A(BC) isof order 2 x 1

Matrix A(BC) = [ 2 5] X

2(21) + 5(7)] _ [14 +42 +35
0 1 3

1(21) + 3(7) 0+zl+21

class24

Matrix A(BC) = [2;]

Matrix A(BC) = [?1
42

For matrix AB, a = 2,b = ¢ = 3,d = 3 ,thus matrix BC is of order 2x 3

2 3 0]
matrx A8 =[1 2 5] [1 -
1 -1 2

1(2) +2(1)+5(1) 1(3)+2(0)+5(—1) 1(0)+ 2(4)+ 5(2)
0(2)+1(1)+3(1) 0(3)+1(0)+3(—1) 0(0)+1(4)+3(2)

MatrixAB=[2+2+5 3+0=5 0+B+10]=[9 -% 10
04+14+3 04+0~3 OU+%+6 4 -3 10

Matrix AB = [

Matrix AB = [2 "g ig

For matrix (AB)C, a =2,b=c = 3,d = 1 ,thus matrix (AB)C is of order 2 x 1

1
Matrix (AB)C=[3 2 18] 4] 5
5

[9(1) —2(4) + 18(5)
-3 10

4(1) —3(4) +10(5)

Matrix (AB)C = [::13219500 - Z;

Matrix (AB)C = [3;]
Matrix A(BC) = (AB)C = [zé]

6 B. Question

For the following matrices, verify that A(BC) = (AB)C :



1
’. -
A=|" . 1.B=l and C =[1 -2]
30 2 "
Answer
» 2 ]
2 3 -1
Given: A = .B=|1|and C =[1 -2]
3 8 32 -

Matrix A is of order 2 x 3, matrix B is of order 3 x 1 and matrix Cis of order 1 x 2
To show : matrix A(BC) = (AB)C
Formula used :

column

i fl1} a2 di13 ... fA)n I 1 h” flr'_lr . o h” TR hln

FTOW | Iu,l g2 e L T I ’ h“ hﬂ o 'hlJ' e fr".. —

| gl Onx2 Opl3 ... Ipn | bt buﬂ = ﬂi.. R |
1 11 19 . I"L' s e Cln g
— a1 C5D s |['u .. Oy CHLry ol row
- . . : . column J
L. ml 92 v+ Cny ++- Cun |
Where cj; = aj1byj + ajpbyj + ajzbzj + .ooeeeeeee + ajnbp;
If A is a matrix of order a x b and B is @ matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,if and only if b =
&

If A is a matrix of order a x b &
a

Formatrix BC,a=3b=c=1 BC is of order 3x 2

1 1(1) 1-2)] n -2
Matrix BC = 1] x [1 =2]=11(1) 1(-2) =I1 _2]
2 2(1) 2(-2)| 2 -4

1 =&
Matrix BC=|1 -2
2 —
For matrix A(BC),a=2 ,b=c= 3 ,d = 2 ,thus matrix A(BC) is of order 2 x 2

Matrix A(BC) = [g g _1] X

2 . =Ta 3(1)+0(1) +2(2) 3(-2) +0(-2) + 2(—-4)

2 —4

2+3-2 —4—6+g]=[3 —6
3+40+4 —6+0- 7 -14

1 ‘2]= 2(1)+3(1) - 1(2) 2(=2) +3(=2) — 1(—4)

Matrix A(BC) =
Matrix A(BC) = [3 B
7 —14

—6
—14

For matrix AB,a=2,b=c = 3,d = 1 ,thus matrix BC is of order 2y 1

1
- 2 3 -1 _ [2(1) +3(1) — 1(2)
s [3 0 z] o [;] ’3(1)+0(1)+2(2)

Matrix A(BC) = [3

Matrix AB = g:g 4_-42}] = [3]

Matrix AB = [3]
7



For matrix (AB)C,a=2,b=c=1,d = 2 ,thus matrix (AB)C is of order 2 x 2

Matrix (AB)C = [3] x [1 =2]= [38; 35:;;‘ = [3 :;54

Matrix (AB)C = [3 __164]

Matrix A(BC) = (AB)C = [:; :164]

7 A. Question
Verify that A(B + C) = (AB + AC), when

1 2 2 0 1 -1
A= = and C = :
_3 4_ _1 —3_ _0 1__
Answer
S - - -
Given: A = : “|.B=| " 0 and C = 1 l.
_3 4 _1 _34 _0 1_’

Matrix A is of order 2 x 2 , matrix B is of order 2 x 2 and matrix C is of order 2 x 2
To verify : A(B + C) = (AB + AC)
Formula used :

column |

|
bis bha ... [yl ... h;,,'l

Can a2 @13 ... Qin

|

hﬂ RS - T

Fi\ ) | I;hl iy iy i ifsy

| il {2 ap3 4 i’!.’_ = 4N If3':1.:1 i
. class24
- Cit Oy CNtry on row g
cohmmn
L Ol Tp2
Where Cjj = ailblj + a;zsz + Bi3b3j . + ainbnj

If A is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of ordera x d ,ifand only if b =
C

If A is @ matrix of order a x b and B is a matrix of order c x d ,then matrix BA exists and is of order c x b ,if and only ifd =
a

ool 30 -0 S0 3
o -

B+C=[? =

Matrix A(B + C) is of order 2 x 2

_i g -1 _[1(3) +2(1) 1(-1)+2(-2)
c b [3 4 "ﬁ —2] [3(3)+4(1) 3(—1) + 4(-2)

_[3+2 -1—-4]_[5 -5
i S -3-a] [13 -11

AB+C)=[2> —5
13 <11

For matrix AB,a=b=c=d = 2 ,matrix AB is of order 2 x 2

(2)+2(1) 1(0)+2(-3)

Matrix AB = [; i] X E _?3] = [;(2) +4(1) 3(0) +4(-3)

Matrix AB = [2 :i 00:162] " [ﬁ] :162



—6

Matrix AB = [ 1‘; 12

For matrix AC,a=b=c=d =2 matrix ACis of order 2 x 2

. . 2 1 —-1]_[1(1)+2(0) 1(-1)+2(1)
Matrix AC [3 3 "[n 1] [3(1)+4(0) 3(~1) + 4(1)

Matrix AC = [;Ig :; I i] d [; i]

Matrix AC = [; ﬂ

~12 10+3 =12+t

MatrixAB+AC=[fD _6]+[; ;]=[4+1 ity -[153 __151

Matrix AB + AC=A(B +C)=[°> 2
13 -11

A(B + C) = (AB + AC)
7 B. Question

Verify that A(B + C) = (AB + AC), when

2 3| - g _ =
5 -3 -1 2
A=—l4,B=1 ; and C = 5 4
g 2 = e - -
Answer
i _ :
2
Given: A=|-1 4|.B= al
0 1| - -

Matrix A is of order 3 x 2,

To verify : A(B + C) = (AB + A
Formula used :
column

i 11 @12 W13 ... MAin h” hr_lr : @ u n‘.l']_, .o 8 hlrl

r' "i‘-. r e Illjl lll_f il . ‘,’.” I F !’ll }llj R ".J - f.-"n =

l ]l An2 Apld ... OApn ll'lul !lui . o h . h‘nﬂ
1 11 12 - 'rlj . 89 Cln i
= 51 T3 e Il'u "1... Cin CRalry on row g
. e e : . column
W Cnl O > s f‘,u —— Can o
Where cij = ailblj G ai;_sz + ai3b3j ;. I 2 ai"bnj

If A is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,if and only if b =
C

If A is @ matrix of order a x b and B is a matrix of order ¢ x d ,then matrix BA exists and is of order c x b ,if and only ifd =
a

sseeff Tl I-Bed AL 7

B+C=[g ]

For Matrix A(B + C),a=3,b=c=d = 2,thus matrix A(B + C) is of order 3 x 2

2 3] 4 _qp |HBH3O)  2(-1)+3(5)
3 4] X [5 |=1-1®+45) -1(-1) +4(5)
0 1

A(B + C) =
. 0(4)+1(5) 0(—-1)+1(5




A(B + C) =

A(B + C) =

8 + 15
—4 + 20
0+5

23 13
16 21
S b

-2+ 15
1+ 20
0+5

|

23 13
16 21
5 b4

For matrix AB,a=3,b=c=d = 2 ,matrix AB is of order 3 x 2

2(5)+3(2) 2(-3)+3(1)
Matrix AB = ] [5 _3]— —-1(5) +4(2) —-1(-3) +4(1)
L 0(5)+1(2) 0(=3)+1(1)
10+6 —-6+3 16 -3]
Matrix AB=|—-5+8 3+4 |=|3 7
g4+2 041 X 3
16 -3]
Matrix AB=|3 7
2 1

For matrix AC,a=3,b=c=d = 2 ,matrix ACis of order 3 x 2

[ 2(—1)+3(3) 2(2)+3(4)
Matrix AC = -1 4] [_ §]= -1(-1) + 4(3) —1(2) +4(4)
l0(-1)+1(3) 0(2)+1(4)
| -2+9 4+12
Matrix AC =1 + 12 —2+16] I13 14]
0+3 0+4
s
Matrix AC =113 14
3 4
16 -—3] 7 16-—3 23 13
Matrix AB+ AC=|3 7 7+ 21
3 3-lefass24
Matrix AB + AC = A(B + C) =
A(B + C) = (AB + AC)
8. Question
1 0 =2 0 5 —4] ' 5 2
fA=|3 -1 0|.B=(-2 1 3 |(andC=|-1 1 0|: verify that A(B - C) = (AB - AC).
=2 1 1] 11 @ 2| 0 -1 1]
Answer
1 0 =2 (0 5 —4] i1 5 2
Given:A=|3 -1 0|.B=|-2 1 3 |andC=|-1 1 O
-2 I 1 (1 0 2| L -1 I

Matrix A is of order 3 x 3; matrix B is of order 3 x 3 and matrix C is of order 3 x 3

To verify : A(B - C) = (AB - AC).

a1 2 13 bll hl'.t bl.’i
azy G2 aza | x| by by by
a3 a3 axn by by by

The formula used :

apbia + ag2bx + ayabas
azbiz + axnby + anby
a31byz + as2by + axbs;

azibyz + axabaa + azaba;
1y bl:.] * ﬂ.ubﬂ;i .z ﬂ:l.:!b.l.l

az by + axbyy + azbyy

[ ayrbyy + ayabyy + ajaba
ﬂ!lbll + H:ubz: : ] tl:ub.u

aybia + ayabay + ayabay ]

If A is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,if and only if b =
c

If A is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix BA exists and is of order c x b ,if and only ifd =
a



0 5 —4 [ 1 5 2 0-1 5-5 —-4-2
B-C=|-2 1 3|-|]-1 1 o0|=]|]-24+1 1-1 3-0

1 O 3 L0 -1 1 1-0 0+1 2-1

-1 0 -6
B-C=|-1 0 3

1 I 2
For Matrix A(B-C),a=3,b=c=d = 3,thus matrix A(B + C) is of order 3 x 3

A(B-C) =

X E

1(-1)+0(-1)—2(1) 1(0)+0(0)—2(1) 1(—6)+ 0(3) —2(1)
AB-C)=|3(-1)—1(-1)+0(1) 3(0)—1(0)+0(1) 3(—6)—1(3)+0(1)
—2(-D)+1(-1)+1(1) -2(0)+1(0)+1(1) —2(—6)+ 1(3) + 1(1)

-140-2 040-2 -6+0-2 -3 -2 -8
AB-C)=|-3+1+0 040+0 -18-3+0|=|-2 0 —21]
2—-14+1 040+1 124341 2 1 16
-3 -2 -8]
A(B-C)=[—z 0 -21
2 1 16

For matrix AB,a=3,b=c=d = 3 ,matrix AB is of order 3 x 3

1 U =2 0 5
g =1 gIX|—2 1
—% 3 1 1 0

1(0)+0(=2)—2(1) 1(5)+0(1)—=2(0) 1(—4) +0(3)—2(2)
Matrix AB =| 3(0)—1(-2)+0(1) 3(5)—1(1)+0(0) 3(—4)-1(3)+0(2)
—2(0) +1(-2) + 1(1) a2(8) + 1(1)+ 1(0) —2(—4) + 1(3) + 1(2)

Matrix AB =

0+0—-2 5+§ -4 -2 5 -

Matrix AB=10+2+0 15 o AF LR, |
B—2+% =i mc‘ . —1 —E_ SS |
-2 5 -8 ‘

Matrix AB=]|2 14 -—15 .
-1 -9 13

For matrix AC,a=3,b=c=d =3 matrix ACis of order 3 x 3

¥ B =3 X & &
3 =1 0|11 1 0
~% 3 1 B =1 3

1(1)+0(—1)—2(0) 1(5+0(1)—2(—-1) 1(2)+0(0)—2(1)
Matrix AC=| 3(1)—1(-1) +0(0) 3(5) —1(1)+0(-1) 3(2)—1(0)+0(1)
-2(1)+1(-1)+1(0) -2(5)+1(1)+1(-1) -2(2)+1(0)+1(1)

Matrix AC =

1+0+0 S+0+2 2+ 0—2 1 7 0
Matrix AC=13+1+0 15+140 6+0+0|=|4 16 6
-2—-1+0 —-10+1—-1 —-4+0+11 |-3 -10 -3
i T 3
Matrix AC=|4 16 6
-3 —10 -3
| -2 5 -8 1 7 0] [-2-1 5-7 -8-0
Matrix AB-AC=| 2 14 -—15| - 16 6|=|2—-4 14-16 -—-15—-6
-1 -9 13 -3 —-10 -3] 1-1+3 -9+10 13+3
-3 —& =0
Matrix AB-AC=|_-2 0 =21
2 1 16
-3 —2 -8
AB-C)=(AB-AC)=|-2 0 =21
2 1 16

9. Question



_ %
ab b~
If A = _’ . show that A2 = O.
i~ —u
Answer
ab b’
Given: A = .
| =&* —ab_

Matrix A is of order 2 x 2

To show : A2 =0

Formula used :

column
|
aj; @412 @13 ... QAin | bjr b2 ... ?r” cve DN
iy II];' iy} ilaq i ilyey I " f]jl hl': Braie ’-’Ij AL ’J'IITI —_
Gpl Gn2 Gn3 ... Opn | bnt bn2 ... |buy] ... bun
[ 12 ... €y oo Cim |
= Cil Cg3  ++ I CuyM:--« Cin CULry on row g
column
L. Cnl Cn2 i+ Cnuj +:s Cun |
Where cij o ailblj -+ Eizsz . Ei3b3j 2. P + alnbnj

C

2 _[ab b? ab
il —a? -ab] X —a?

—a’)  ab(b*) + bj(—ab
i SoCHEs24

AZ [;aFI::2 —a’b? ab®*-ab
—a’b+a’*b -a’b’*+3

Aa2=[0 O
e
AZ=0

10. Question

2 2 -4
IfA=|-1 3 4 | showthatA?=A
L 1 =2 =3
Answer
2 2 -4
Given: A=|-1 3 4 |
1 2 3]

Matrix A is of order 3 « 3

To show : A2 = A

[ ajy a2 a3 ] [ by b2 by ]
az; Gz azy | x| by by bpy
a3y aaz Az byy  baz  bag
Formula used :
ayrbyy + agebyy + agabay @bz + arebae + anabar @by + arzbas + ayabag
= [ azibyy + agby +anby  anbiz + axnbyn +anbiy  anbia + axebyy + agbin ‘
azybyy + azzbyy + agabyy  anbis + axeby + agpbsy  anbyg + azby + anby

If A is a matrix of order a x b and B is a matrix of order c x d ,then matrix AB exists and is of order a x d ,if and only if b =
C



