2. Matrices

EXERCISE 2.1

(1)Construct a matrix A = [ﬂ‘f]:l.xz

whose element a;; is given by

(i) a;; = U:iz
Solution:
flyy 3
W) A =la;ly.,= a2 a2:
Myy @32
(i —)?
Now, a;; = g
(1—1)> 0
My, == 5_1 =4=U‘
a, .= ¢ _2): 1
27 5-1 4
2—1) 1
e
2-=22 D
_@-17_4_,
S=TEg 2
_B—2)°_1
32="5 37" 3
, A=

Solution:

Eii‘=i-3j

S.a19=1-3(1)=1-3=-2
ajp=1-3(2)=1-6=-5
ap1=2-3(1=2-3=-1
app=2-3(2)=2-6=-4
az1=3-3(1)=3-3=0,
azp=3-3(2)=3-6=-3

—2
l.‘ A — _-1
(i +j)?
(iii) a;; = 5
Solution:
@+
ajj = £
S all=
@41y 2
5 5
agq =
2+1)°* 3
5 T o5
=8 e
(3+1) 43

=

n
P —
2 off ol
5 ol o8 @
E\-lu- 1

—9

—4

8 1425

S o= ( 5 )
27 (2+2)*
5 s dag = = =
oL
5 y 32 = 5 =




(2) Classify each of the following matrices as a
row, a column, a square, a diagonal, a scalar, a
unit, an upper traingular, a lower triangular
matrix.

3 -2 4
(i)|]b 0O -5

0 0 0
Solution:

Since, all the elements below the diagonal are
zero, it is an upper tringular matrix.

5

(ii) | 4
-3
Solution:

This matrix has only one column, it is a column
matrix.

(iii)lg 2 -3l
Solution:

This matrix has only one row, it is a row matrix.

@ [g
Solution:

Since, diagonal elements are equal and non
diagonal elements are zero, it is a scalar matrix.

2 0 0

(13 -1 0

-7 3 1
Solution:

Since, all the elements above the diagonal are
zero, it is a lower triangular matrix.

(1]
wi |0 3
0 0

Solution:
Since, all the non-diagonal elements are zero, it
is a diagonal matrix.

Wl=o =

1 0 0
(vi() |0 1 O
0 01

Solution:

Since, diagonal elements are 1 and non-
diagonal elements are 0, it is an identity (or
unit) matrix.

(3) Which of the following matrices are
singular or non singular?

i b c
P q r l
2a-p 2b—-q 2Zc-r
Solution:

i ] '

P il r
n—p 2h-— q —r

it b c

P q r
|20 —p W—g 2e=r

(i)

Let A=

o A=

By R; + Ry we get,
a b e |
poqg r
2 2 2|

le b ¢
=2 poqor

a b e
=2 %0 o [ Ry mBs)
=

[A] =

. A is a singular matrix.

1 99 100
6 99 105

Solution:
3 5
LetB=|1 100
105
]

3
- 1Bi=|1 100
s 105
By R, —R;, we get

15 0 5
1 99 100
5 0 3

=0 i ['.. R5=R3]

(i)

5 0 5‘

Is

B 880

|B|=

.. B is a singular matrix.

3 5 7
(i) |-2 1 4
3 25




Solution:

< e
LetCm | =2 1 4
- g .
> 5 7
S e =2 1 4
3 2 5

—3{5-8)-5(-10-12)+7(—-4-3)
= —04+110—-49=52£0

.. Cis a non-singular matrix.

@ [, ]
Solution:

75
L‘“D"'[_4 ?]

7B
1DI=‘ —4 ?"
=49 —(—20)=63 £ 0
2. D is a non-singular matrix.

(4) Find K if the following matrices are singular.

®[2 4l
Solution:

7 3
LE[.FL—-—[_E I":I

Since, A is a singular matrix, |A|=0

. 7 3]
S Tk—=(—6)=0
6
. Tk=—6 : i:=—F
4 3 1
(ii) |7 K 1
i0 9 1
Solution:
4 3 1
letB=| 7 kK 1
10 9 1

Since, B is a singular matrix, |B| =0

4 31
7 k1
10 921

=0

oAk =9 =37 —-10) + 1{A3 — 10k} =0
LAk =36+94+63=10k=0

Lo—b6k+36=0
S Bk=36 2o k=b,
K-1 2 3
(iii) 3 1 2
1 -2 4
Solution:
k-1 23
LetC=| 3 1 2
1 -2 4
Since, C is a singular matrix, |(C|=0
k=1 2 3
3 1 2|=0
1 -2 4

L k—=1)4+4)-2(12-2)+3(-6-1)=0D
LBk—-8-20-21=0

;. Bk=49
., 49
_k—B.
EXERCISE 2.2
2 =3 -1 2
(IfA=|5 -4|.B=|2 2Z|and
-6 1 0 3
4 3
C=|-1 4
-2 1
Show that (i) A+B=B+A (ii) (A+B) + C = A + (B+C)
Solution:
[ 2 —3 —13
(i) A+Bw= 5 =4[+ 2 2
EEIE N
[ 2=1 =342 1 =1
= BE4+2 —44+2|= - R -~ 1}
| =6+0 1+3] -6 4}
[ =t 2 -3
B Ao 2 2| 5 =4
Ho R
[ =1wd =3 1 =1
& 245 2—d|= P | - (2
0=86 341 I 4




From (1) and (2}, we get
A+B=B+A.

5 =3 &1 g
5 —4|+| 22
-6 1 03
2-1 —=3+2
=| 542 —44+2]|= ? _z
—640 143 4

-14
-2 1

52
& 2 - (1)
-8 5

(ii) A +B=

7 -2
-6 4

1+4 =143
= Tl =244| =

—6-2  4+1

-1 2 4
Also, B+C= 22|+ 1
z

—14+4 243
= 2-1 244 | =
0-2 3+1 -

e A+EB+CJ=[

5 l‘.ﬁ+B}+=:-=[ +

541 —4+6
-f=3 144

From (1) and (2}, we get
(A+B)+C=A+(B+C).

i 343 =345

-nn -2
() = [5 3 ]'B [4 —'?
then find the matrix A - 2B + 61, where | is the
unit matrix of order 2.

Solution:
1 -2 1 -3
A—2B+6l= = 10
|5 3] 2[4 ?]'Fﬁ[u 1]
1 -2] [2 -6).[60
5 3|7|s 14|06
_[1-246 —2-(-6)+0
(5-840 3—(—14)+6
[ 5 a
~l -3 al*
I & =3 SR
3)Iifa=|-3 7 -8|,B=|-4 2 5]
0 -6 1 4 0 -3

then find the matrix C such that A+ B + Cis a zero
matrix.
Solution:

A+B+C=0
ﬁc: _.A._B

0 -6

S
w| & =7 E
0 6 —1

-1-9
=|3-(-9
0—-4

il -1

L C= 7 -9 3|.

| —4 & 2'
1 -2
3 -5

-6 0

2 4

and C = l—l —4

3 6

(4 IfA=

1 2 -3 9 -1
=3 7 —-8|—-| —4 2
1 4 0

—7 9

6—-0 —1—(—3

=2-(-1) 3-2
3

find the matrix X such that 3A-4B +5X=C.

Solution:
JA=4B+5X=C
~L8X=C—-—3A+4B

[ 2 4] i =3 -
m| =1 —4]-81 3 —=5]+4] ¢
-3 6] |-6 0 1
g 3 —6 il
) [, 9 —15|+| 16
-3 6] [-18 0 4
B e Bl —(—6)
- —-1-9+16 —4—-(—15)+8
| ~3~(-18)4+4 6—0-+20
=5 2
-| & 1
[ 19 26
) -
5 2 B 5
l ; ]] ¢ 1
3 19 26
19 26
-
5 —47 .. e
{5}1',”1_[3 “]med[}l].
Solution:




5 3
AT=| 1 2
-4 0
nr_ |51 —-4]
Lk [32 {)}_A
7 3 1 =
(6)IfA=|-2 -4 1|,find(A").
5 9 1
Solution:
¥ ai
A=| -2 —-41
5 91
7 =25
S AT=13 -4 9
1 B
T o3
A= | =2 41| =A
5 91
) ’ 1 g a
(7) Find a, b, c if o
-4 0
is a symmetric matrix.
Solution:
1 E a
= 5
Let A= b 5 7
-4 0

Since, A is a symmetric matrix, a; =a; for all i and §

-2 ﬂ‘l.! =y My =gy -.'lﬂd Myy= I'r_1;

3
So=—4, I__I=J'1 and —7=¢

3
o = —-’-,I?ﬁsﬂll-d r==7,

Alternative Method :

1 ? i)
Let A= b —; =7
—4 & Ly
1 bo—47
Then A" = ; -5 =7
a -7 0
Since, A is symmetric matrix, A = AT
1 : i 'Il b —4
b =5 =7|= 5 .| 7
-4 c 0 a =7 L]
By equality of matrices
-'.'r=—-l,!.r-=:;.1nd¢:=—?.
0 -5i x
(8) Find x,y,zif |¥ 0 Z|i5askew
: W20
symmetric matrix
Solution:
0 —5i x
Let A=|Y 0 =
= -2 0
2 !

Since, A is skew-symmetric matrix,

a; = —a; for all i and J.

P ﬂ.l.\-: _ﬂ].ll ”l:= _ngj E!I'I.d ﬂ21= —ﬂl;:

e - _g* —5i=—yandz= —{—‘\f@}
3

‘X —z,ynﬁf andz=J2.

(9) For each of the following matrices, find its
transpose and state whether it is symmetric,
skew - symmetric or neither.
1 2 =5
(i) [ 2 -3 4 I
-5 4 9
Solution:



1 -5
LetA=]| 2 -3 4
-5 4 9
1 2 -5
Then AT = 2 =3 4
-5 . 9

Since, A = AT, A is a symmetric matrix.

2 5 1
(ii}[—ﬁ 4 6

-1 -6 3
Solution:
2 5 1
LetB=| =5 4 6
-1 =6 3
2 =5 =1
ThenB'=|5 4 -6
1 f 3
. B#BT
Also,
2 =5 =1 =2 5 1
1 1] 3 -1 -6 -3
By =BT,

Hence, B is neither symmetric nor skew-symmetric

matrix.

0 1+2i i-2
(iii) [-1-2i 0 -7

2—1i 7 0
Solution:
0 142 i=2
LetCm | =1-=2§ 0 =7
2=i 7 0
0 -1-2i 2-i
ThenC= | 1+2i 0 7
-2 -7 0
0 142 i-2
o | —1-2i 0=y
2=i 7 0
C Cm =T

Henece, C is skew-symmaetric matrix,

(10) Construct the matrix A = [ﬂ[j]ﬂ.‘xﬂ where
a;; = i — j. State whether A is symmetric or

skew symmetric.
Solution:

@y, 43 43
A=lagly, 3=|a2 az; a3
Ay, @y 3y
Now, a;=i—] for all i and j
o ﬂ|j=1—1=ﬂ;ﬂlz=1“2“"—1
a3=1-3=—-2,a;,,=2-1=1
ﬂ1==2-—2=ﬂ;g1“=—2.—3=_1
a,,=3—1=2,ﬂ31=-3—2==I,ﬂ';,-3-—3=ﬂ
0 -1 -2
1 0 -1

2 1 0

-

Since, ay=i—j= —(j —i)= —ay for all fand j,

A is skew-symmetric matrix.

(11) Solve the following equations for X and ¥,
if3X-Y=

1 -1

[-1 1]""'” = [u —1
Solution:

3x-‘r=[FI _i] LY
x—:wm[ﬂ "_i] e D)

Multiplying (1) by 3, we get

1 =1 3 -3
93:—3}!-3[_1 I]=[_-3 3] R

Subtracting (2} from {3}, we get

3 =3 [0 -1
s RV b
I-0 =3—(-1) ]
=l =30 3-t~n
1
o] A =3 E. i
"X‘B[“a 4]_ |

Substituting the value of X in (1), we get



3 1] (13) Find x and y, if
) 8 :;_h[_: —}] [zx+y -1 11 [2
. zJ 4y 4
8 . 5]
9 3 6 18 7
2 B 4 1 -1 Solution:
=¥nf 5 s-lag 4
it i 4+y =11 . -1 6 ] [ 3 J
8 2 3 iy 4 303
L4 2 gy ; i C[24u—1 =146 144 ]
- 95 34 at i “ | e dy+0 443 o IEF 7
PR [ - =1 - -
i 3 8 2  [2e+v=1 5 5] _|[3 ]
6 4y 7) |6 18 7
3 1 11
5 i 3l g 1 By equality of matrices, we get
Henmx—l_al 1 and Y i st Zty—1=3 e (2D
B2 L and 4y =18 e (2)
{lliFind matricesAandB if 2A - B g
6 8 Fn::un'l!l'l.}-'=2
=[% 7 {anda-ze=[3 % © .
Solution: Substituting y = in (1), we get
Given equations are
9
6 —6 0 Zr+--1=3
Z2h — B = [ 4 > 1] ()} 2
I 1
e [ B . e T
and A 2B [_2 1 _7] )] 2 2
By (i} — (i) x 2, we get o 3
EB=|:ﬁ 6 ﬂ]_z[a 2 s] .
4 2 1 2 1 7 chce,:r:—:-andy=:.
6 —6 0 6 4 16
B [—4 2 1] [—4 2 —14] b 3a—b 2 3
_[6-6 —-6-4 0—16 14"[23+ a-— ]:[ ]‘
[—4+4 2—2 |+14] (14) c+2d 2c-d 4 -1
0 —10 —16 find a,b,c and d.
S |:u 0 15 ] Solution:
B_i[ﬂ —10 —16] +b J-b] _[2 3
’ alo o 15 c+2d 2c-d 4 -1
i [0 4 %] By equality of matrices,
0o 0 5 a+b=2 e (1)
By (i} = 2 — (i), we get la—b=3 e 12)
ol —8 a =2 a c42de=4 e {3)
e 2[—4 2 J [—2 1 —T:| Y — e ()
1= 12 O 3 2 8
= [_E g g] = [_2 i ] Adding (1) and (2), we get
_fig—8 —i%—2 0—8 AE o
- B84+2 4 o N P Substituting @ =1 in (1), we get
- 8 —14 —] 2A0+b=2 . b=0
6 3 9 Multiplying equation (4) by 2, we get
A [ 9 14 —3] PV, P | i (5)
F1—6 3 ° Adding (3) and (5), we get
P . 2l - 2
it ; Se=2 ¢
_.2 1 3 ar -5



(15)

There are two book shops owned by Suresh and
Ganesh. Their sales (in ¥) for books in three
subjects - Physics, Chemistry and Mathematics for
two months, July and August 2017 are given by two
matrices A and B :

July sales (in ¥), Physics, Chemistry, Mathematics

. [mu 6750 ssnu] First Row Suresh,
6650 7055 8905 | Second Row Ganesh

August Sales (in T), Physics, Chemistry, Mathematics
o [&a&u 7055 8905 | First Row Suresh,

7000 T500 10200 | Second Row Ganesh

(i) Find the increase in sales in ¥ from July to
August 2017,

(i) If both book shops get 10% profit in the month
of August 2017, find the profi: for each book

seller in each subject in that month,

Solution:
The sales for the July and August 2017 for

Suresh and Ganesh are given by the matrices A and B as
July Sales (in ¥)
Physics Chemistry Mathematics

- 56001 675 8500 | Suresh
BB TS5 8905 ) Ganesh
August Sales lin T}
Physics Chemistry  Mathematics
B= G650 7055 8905 | Suresh

7000 i LY 10200} Ganesh
(i} The increase in sales (in ¥) from July to August 2017
is obtained by subtracting the matrix A from B.

#6650 7055 smE]

MNow, B— A =
7000 7500 10200

6650 7055 BO9OS

6650 — 5600 T055-—6750 B905 - 8500
- [?mu—&&an 7500 — 7055 10200 — 8905
Physics Chemistry Mathematics
=[ 1080 305 405 Suresy
330 445 1295) Ganesk

Hence, the increase In sales (in T} from July to Augus

[sa.m 6730 B300

207 for :

Suresh book shop :® 1050 in Physics, T 305 jy
Chemistry and T 405 in Mathematics.

Ganesh book shop : % 350 in Physics, T 445 in
Chemistry and ¥ 1295 in Mathematics.

(i} Both the book shops get 10% profit in August 2017,
the profit for each book seller in each subject in
August 2017 is obtained by the scalar multiplication

'.I.CI x_'.l_

100 10

1, 1 [6650 7055 5905]

of matrix B by 10%, i.e.

Mow, —B=
10 10| 7000 7500 10200

Physics Chemistry Mathematics
= (5 705.5 8905 | Suresh
700 750 1020) Ganesh

Hence, the profit for Suresh book shop are T 665 in
Physics, ¥ 705.50 in Chemistry and £ 89050 in
Mathematics and for Ganesh book shop are T 700
in Physics, ¥ 750 in Chemistry and ¥ 1020 in

Mathematics.

EXERCISE 2.3
1) Evaluate
3 4+
|zl[z -4 3] i)z -1 3]|3
1 1

Solution:

3 6 —=12 9
i}le -4 3]=[4 -8 ﬁ].

1 2 —4 3
ii)2 =1 3] 3]:{3—3+3]=[3].

1
-1 1 1 2 1 4
2)IfAlz 3 of[.B=|3 0 2|
1 =3 1 12 1

State whether AB = BA? Justify your answer.
Solution:

-1 1 i 21 &
AR = 2 2 D a3 0 2

1 =3 1] [1 2 1
—24+341 —1+0+2 44211

- 4+94+0 24040 B+&6+0
2—941 i—0+2 A—6+1
2 1 -1

=| 13 2 14 1)
& 3 =1

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

[ 24244 Z43—12 240+4]
= | —3+0+2 3+0—6 3+0+2
1+441 1+6—3 14041

[ & -7 '8
- —1 —3 5 Y -
L 4 $ 2

From (1) and (2}, AB « BA.




3) Show that AB = BA where,

-2 3 -1
A=|-1 2 -1|.B
-6 9 -4

Solution:
[=2 3 <1][1 3
AB=| -1 2 —1||2 2
-6 9 —-4/[3 0
[ —246-3
= —1+4-3
—B6+18-12
100
=[0 10
0 01

5 3 1 f=03
E=|2 2 —-1||=<=1 2
3 0 <1 -6 9

<2848 S4b6-9
-| —4-2+6 E+d4—9
| —6-046 9+40-9

(1 0 0
={0 1 D
[0 0 1
From (1) and (2}, AB =BA.

4) Verify A(BC) = (AB)C,

1 0 1
ifA=(2 3 0|,B=
ﬂ34 5 5
undfz(z _2
Solution:
2 =0
BC= | -1 1] [g :
1] 3

1 3 -1
=2 2 -1
3 0 -1

s

—3+d4-0 1-2+1

—fh+h—-10 2-3+1
—-184+18-0 6—-9+4

I 1.1
=1
1
—4
—1-=344
—2-2 44
—-3—-044
- 12
2 =2
-1 1
0 3

3]

bl A== 2 4 2
=[—:ﬁ+z _240 1-2|=|-1 =2 =1

046 Q40

101 2 4 2
" A{uc}_l’z:!nH-l -2 =1

D45

2—-0+6 4-
4=3+0 B-
0—4430 01—

101

Also, AB = lz 30
045

|
(B
§

= 6 0 -6

0 =6
0+0 2-0-6
6+0 4=3-10
§+00-4-30

J .

2—-040 =24+043
=(4=3+0 —4+3+0|=

0-4+0 D+4+15

[ 2 ]} 3 = \
L (ABIC=] 1 =1 [ 2= ]
i ] IFoA st

[ 6+2 440 -2-2J

2 1
1 -1

-4 19

= -2 1-0 -1+2
—-13+38 —H4+0 4-28

(& 4 —4
m|1 2 1] e (2
26 —8 —=34

From (1) and {2), A(BC)=(AB)C.

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

4 -2 4+ 1
im._[2 ]B [ ]dndf.' [ L
Solution:

-1 1 4 1
Brc[y S+l

-1+4 1+1] [3 2]

=1 3% =3-1]"|5 <3
y [+ -2][3 2
amvaa[t 1 [E 2]

12-10 846] [2 14 n
E+15 4-9 21 -5
B —<aY F=1 1
o, AB =} 3][ : _2]
_'_4—5 4+4 —10 8
| =249 2=6] 7 —4
G, 4 --2] [4 1]
2 allw -2
. [16-4 4+32 &
| B+6 2-3 =]
, [-10 6
. AB+ AC= . hq [ 1]
[-10+12 846 2 14
_[ 7414 _4—1]"‘ 21 —-5]""[2)

From (1) and (2), A(B +C) = AB 4 AC.
1 2
3 2
et 3 gl §
1 -2

Show that matrix AB is non singular.
Solution:




43 3 >
= -1
4R [_1 2 n]

1 =2
4-3+42 8+0—4]
| -1-240 -2+40-0]
‘. |AB| "
| I == ]

= —6-(-12)=6#0

Hence, AB is a non-singular matrix.

12 0
THIfA+I=|5 4 2|
0 7 -3

Find the product (A +1) (A-1).
Solution:

4 3 2 X ~
AB= -1 0
[—1 2 n]

1 -2)
B 4-342 8+0-—4]
| ~1-240 -2+0-0)

. |ABl= ¢

. 1ABI=] o,

=—6—(—12)=6#0

Hence, AB is a non-singular matrix.

1 2 2
BHiIfA=|2 1 2],
2 21
show that A? - 4A is a scalar matrix.
Solution:
1 2 2111 2
Al=AA=|2 1 2|2 1
2 2 1)12 2

= k3 D

s %
e oo O

(1+4+4 24244 2+4+2

24244 44144 44242

24442 44242 4+44+1

o o @
b= = ]

[ B S
Lol o= ]

8

S A'—4A<|8 9 B —4[
9

4

8

B8

o0 o= OO
= oo oo

0 0 5

which is a scalar matrix.

1711 o
9 A= [—1 '}']‘
find k so that A% - 8A - kl= O, where lisa2x 2
unit and O is null matrix of order 2.

Solution:
das ' 19 10
a=an=( 1 9[- ?]
_[ 1-0 o0+0 u
=1=7 0+49
TN P 1 0] 100 |1 0
LAT-BA-M=| o 45] a[“] ?] k[u ;
| 1 ol _[ 8 0
—8 49 -8 56
» 1=B=k 0=0=0
—B4+8-0 49-56-—k
- —k=7 i]
0 k=7
But, A7 —BA _ k=0

k-7 0 | _[o o0
: 0 —k=7| |0 0
By equality of matrices,

—k—Tm0 k=7

13 1
1ﬂﬂfﬁ—[_1 ﬂ,
prove that A?-5A + 71 = 0, where | is 2 x 2 unit

matrix.
Solution:



vesne[ 33 )
-[a 34)-[ 29
[ 3)-s-3 3)+1s 9]
-[83]-13 &5 7)
[

B—1547 5_5+n] [n u]

=54+54+0 3-10+7 0o
A5 471 =0,
11}1fa=[_11 -22]'B=(-21 ?.]

And if (A + B)* = A® + B?, find value of a and b.

Solution:
(A+BY=A*'+B

LA DA B = AT

S AT+ AB 4+ BA 4B = AT 4B
L AB4+BA=0

. AB= —BA

g B | e B (o B
JR-

=_[ 2—q 4-2n

. |0 a+2b| la-2 20-4
"0 —=a=2b 1+b 242b

By the equality of matrices, we get

O=n-2 wse ]
O=1+k = 8]
a+2b=2a—4 e (D)
—a=2=2+2 e (4)

From equations (1) and (2), we get
d=2and b= —
The values of @ and b satisfy equations (3) and (4) also.

Hm,ﬂ:-!nndb:: -1,

12)Find k If A = [: =

-2
and A? = kA - 21
Solution:

3
kh—!l=f.l4

[3x -2] [2 0

T 4k —-2%| |0 2

_[3%-2 — 2k

N 4k —2%k-2
But, A* =kA —21
[ =2 _[3*-2 — 2k
Ll ] 4 —-2k-2

By equality of matrices,

1=3k-2 = )
—-2= =2k s (2)
4w 3k e (3)
—f= =22 - (4)
From (2), k=1.

k=1 also satisfies equation (1), (3} and (4).

Hence, k=1.

13) Findx and y, If =
B 3 A-B 7 -6

e ]

SR R :]}[?fHﬂ
2 9[-0
[3537)-[)

[5)-)

By eqguality of matrices,
r=19apnd y=12,

15
¥
i —
]
e




14) Find x, y, z if

2 0 1 )4, [*-3
{30 2| -4|-1 Z]ZL:y—l
2 2 3 1) | 2z
Solution:
2 0 1 1 : r=3
3lo 2| =4] =1 2 [2 =|y-1
2 32 3 1] : 2z
6 0 4 4|, x=3
0 6|—]|—4 8 [2 =|y-—1
6 6 12 4 2z
2 -4], x—3]
4 =2 2] =|y—1
~6 2|1 2z |
2—8 x—3
: 4—4|=|y-1
—6+4 2z
r -
—6 x—-3
0|=|y—1
-2 2z
b L
By equality of matrices,

—6=x-3,0=y—1and —2=2z

#

. x==3,y=landz= -1

15) Jay and Ram are two friends. Jay wants to
buy 4 pens and 8 notebooks, Ram wants to buy
5 pens and 12 notebooks. The price of One pen
and one notebook was Rs. 6 and Rs.10
respectively. Using matrix multiplication, find
the amount each one of them requires for
buying the pens and notebooks.
Solution:
solution : The given data can be written in matrix form
as:
Number of Pens and Notebooks

Pens Notebooks

A=| 4 8 Jay
5 12 Ram

Price in T
G [Er J Pen

10 | Notebook
For finding the amount each one of them requires to buy
the pens and notebook, we require the multiplication of
the two matrices A and B.

\ 4 8)[6
CUrlsLdﬂﬂ.B:{E 12][1“]

24 + 80 104

=[3n+lzu -[ISH-]
Hence, Jay requires ¥ 104 and Ram requires ¥ 150 to buy
the pens and notebooks.

EXERCISE 2.4
(1) Find A", if
: 1 3 i 2 -6 1
“}A_[-4 5] &ﬂﬂ[-4 0 5
Solution:

13

—4 5
1 -4
3 3

(i) A=

o Al =

3 -6 1
—4 05
-
- AT=| -6
1

(i) A=

o o e e—

(2)1fA =[aij]m where a;; = 2(i - j). Find A and
ATState whether A and A" both are symmetric
or skew symmetric matrices?

Solution:



By Az @y,
A=laglys= a2 a3 a5
fay O3 34
Given : a;=2(i—j)
5 ﬂ|1=2[1—1}=ﬂ,ﬂ12=2{1—2}= -2,
A, =21-3N= =40, =22-1)=2,
g m AR ) g w22 = B =
B3 =23 1) =4, a5 =2AI =T},
33 =2(3-3)=

0 -2 -4
. L 0 =2
& 2 0
0 2 4
L ATm | =2 02
-4 =20
0 24 0 -2 —4
, —ATm—| -2 p2|l=|2 0 =2
—4 =20 4 2 0

CA=—-ATand A'= - A

Hence, A and A" are both skew-symmetric matrices,

5 -3
(3)IfA= [ 4 —3] ,Prove that (AT)" = A,
-2 1

3 -3
Solution : A = 4 -3

-2 1
5 4 =2
. 'I'-
s 8 [ —3 -3 1]
5 -3
S (AT = 4 —3|=A.
-2 1
1 2 -5
(4)IfA=|2 -3 4 |, ProvethatA® = A
-5 4 9
Solution:
1 2 =5
Solution : A = 2 -3 4 we (1)
-8 & 9
1 2 =5
s AT= 2 =3 4 e (2}
=5 4 L)

From (1) and (2), A" = A,

Z -3 2 1
(5)[!'&:[5 —],B=[4 —1],

-6 1 -3 3
1 2
C=|-1 4| thenshow that
-2 3

(D(A+B)Y =AT +BT
(iNDA-0OT=AT-(T
Solution:

2 -3
HI&+E-| 5 —4]+

-6 1

3
2+2 =341 4 -2
544 —4-1|= 9 -5
-9 4

—6-—3 1+3
4 9 -9
2 {A+B}T=[_2 _5 4] v (1)
2 B -4 7 4 -3
T T
% [—-3 -4 1]B [1 3]
E —& 4 =3
. T T
] 3 89 ad

242 544 —5-3
[ -3+1 —4-1 1+3

[ 4 9 -9
4 2 e
From (1) and (2),
(A+BY=AT 48"

i) A—C=

2 =3 12
3 —4|=1-14
-6 1 -2 3

2-1 =3-=-2 1 =5
- 5=(=1) —4-—4|=[ 2] —ﬂ]
wfa{=l I=3 il w3

1 & —4]

W - ()

2 5 -6 1 -1 =2
w-[ 5 2l

S (A-CF = [

[ 2 5 -6 L. o] =2
~im| 3 4 1]_[2 4 3]
2-1 5=(=1) —6-{(-2)
“l-3-2 -4-4 1-3
[ 1 6 —4
“|=5 -8 —2] - @)
From (1) and (2),

(A—Cff =AT-C".



©1a=[> 3anaB=[" 3]

then find C7, such that 3A - 2B + C =1, where |
is the unit matrix of order 2.

Solution:
3A-2B+C=1

- C=1—3A+2B
(1 0 5 4 =% @
~lo 1]_3[—2 3]”[ 4 —1]

_[10]_ 15 12] [-2 6
|01 -6 9 8 —2

[1-154+(—2) 0-12+6
| 0-(-6)+8 1-9-2

- f =16 —86
€= 14 -10

-16 14
.c'f=[ ot _m].

(T}Irﬁ=[;: ]B [g =l 3

then find (i) AT+4B‘" (ii) SAT 53"
Solution:

73 0], fo -2 2
o {114 —2]'""[: 1 .--1]

7 0 [ 0 2
L AT=(23 Jl.=]| -2 I
0 -2 L 3 -4
(7 0 D 2
(i) AT+4R"= [ 3 4| +4| =2 1
L0 =2 3 —4)
Fi 0 0 B
1 E 4|+ —8 4
L0 -2 12 —16]
[ 740 0+8 7 8
=] 3-8 444 =| =5 8.
L0+12 —2-16 12 —18
7 0 0 2
(i) 5AT'—5B"=5|3 4| -5 =2 1
0 =2 3 —4
0

35 0 10
=|15 20|—|—10 5
0 —-10 15 —20

35-0 u—m]

=|15=(-10) 20-5
0=15 =10—-(-20)
[ 35 -10
= 25 15],
L—15 10
1 0 1 2 1 -4
(a)'”_[s 1 21" 13 5 -2
andﬂ=[n 3 verify that
-1 -1 0ol
(A+2B+3C)" =AT+ 2B +3C"
Solution:
A+2B+3C

101 21 -4 0 23
'[3 1 1]"':[3 5 -2]*‘3[—1 iy u]
MR 4 2 -8 0 6 9]

312 10 -4)7|-3 -3 0
(14440 04246 1—34-9]

[3+6=3 1+10-3 2-440

5 8 2
“ls 8 -2
5 6
(A+2B4+3CF=|8 8 (1)
2 -2
13 2 3 0 -
AT=(01|,8=| 1 5/,C=|2 -
12 =i =l 3
AT 4287+ 3C7

=|04+2+6 14+10-3
[1-B+9 2-440

] e

From (1) and (2),
[A+2B+3C)7 = AT+ 2B" +3C

(14440 3+ﬁ—3]

LB - - -

I
(X T



12 1 2 1 1 24 13 -2)
@OfA=|", ; ,]andB=|-3 2| Also, A—A'=| 3 21|-|22 -3
-1 3 -2 —3 2 41 2
Prove that (A+B")'=A"+B 1-1 2-3 4—(=2))
Solution: e T
o s =| 3-2 2-2 1-(-3)
=
T e _3]‘“_[_3 2] | < =B Py
13
-1 -3 [
: 0 -1 &
. AT=| 2 z},n',-.[z =3 "‘] | 1 o0 a
i v R 3 |- —%.0
Y .ﬂ+B"-"‘ 2 1 wl% =3 =1 This is a skew-symmetric matrix (by definition).
-3 2 -3 1 2 3 5 2 —4]
142223 1o (ii)A= =7 2
| =341 242 -3+3] 4 —g —43=
i 5
_ 1 =10 e
3 u] naTa | 2 <7 =8
-4 § =3
1 -2
S A+ = [ 1 41 (1) JARAT =
a 5 2 =4 5 3 4
1 5 1 =2 31|22 <% =s
AT +B= ]1—[ 1.:1_] 4 5 -4 2 3
1 =
b 5+5 2+3 —d-+4
[T = -2 3+2 -7-7 2-5
= 2=3 242 = -] 4 e (2 b+2 -3-3
1-=1 =343 0 @ i e
From (1) and (2), :
T T SA+AT e —14 -
0

{10) Prove that A + ATis a symmetric and A - AT

. LIS S
is a skew symmetric matrix, where oA+ AT) b =14 -3

1 2 4 5 2 -4 b = A
HA=]3 2 (A= -7 zl SArAT)T=Aa+AT e A+ AT =(A+AT)T
-2 -3 2 4 -5 =3
Solution: . A+ AT is symmetric matrix.
1 24 .
@A=| 3 21 coAT= |2 2 —3] Also, A- AT =
-2 =3 2 4 1 2 b 2 =4 ] 3 4
[ 1 24] ll 3 —2] g = @)= a = o
A+A™=| 3 21|+|22 -3 B T 5 i
i oy : i 2 4 -5 —3 4 2 3

e B e
141 243 4—2 b=f &—3 -d~4

- B2 22 13 = |3—2 =T+4+T7 245
=244 =341 242 |4+4 —5—2 —3+3
£« =2 2 0 -1 -8

=l 3 Sa =1 o 7

3 =3 &
4 ~-F 0

This is a symmetric matrix (by definition).



0 1 8
S A-ADT = 1 0 -7
-8 7 0
0 -1 -8
= 1 0 T
8 -7 0

S (A=A == (A~ AT),
Le,A-AT=(A-aATT

S A — AT is a skew-symmetric matrix.

(11) Express each of the following matrix as

the sum of a symmetric and a skew symmetric
matrix.

3 3 =1
(i}[‘; ::] (i) |-2 -2 1‘
s 8 2
Solution:
o teea=[3 23]
then = 3 3]
5 4 -2 4 3
._.d'.+,!'.f=[?r 5 +[_2 _5]

§44 —243| |8 1
“l3-2 -5-5| |1 -10

This is a symmetric matrix.

ﬁtﬁﬂ,ﬁt—ﬁ'*[; :i]—[_; g]
4—4 —2-3| |0 -5
"ls=(=2) =5=(=5" |5 O

This is a skew-symmetric matrix.

SIS |

1
Nmmh=%m+ﬁn+fﬁ—ﬂn

_1{s 1| 1o -5
=al1 —10| 2|5 0
1 5
2
5

P B =
" A=y Me =L
|_2 & g o
3 3 -1
(ii) LetA= |-2 -2 1
-4 =5 2

Then AT =

3 -2 —4
G

-1 1 2

3 3 I 3 =2 =4
S A+AT= -2 -2 1| - 3 -2 -5
-4 -5 12 -1 1 2

F B43 3-2 —1—4
| -243 24 1-5
L] 543 248

[ 6 1 =5
= 1 —4 —4]
L=5 =4 4
This is a symmetric matrix.
Also, A—-AT
[ & 3 —1] [ 3 -2 -nrl-]
=| =% <% 1]=] @ -2 -3

.—& —5 2 -1 1 2

- B el L)
=i =1) =S 2.9

[ O 5 3
=| =35 06

L—3 =6 0

i 3-3 3-(-2 —1—{—41]

This is a skew-symmitric matrix.

Now, A = ; (A+A")+ ;{A - A"

6 1 -5 [0 53
A hmel 1 -8 —dlizl-8 » &L
3 2
-5 —4 4 -3 —6 0
2 -1
(12)IfA=|3 -2 andB:[" 3 "‘],
L % = &

verify that (i) (AB)"= B"A" (ii) (BA)" = ATB"
Solution:

2 -1
a3 _QJ.h[g X =
4 1 |
0 2
2 3 4
-. h.r= T= —
(2 2w 53
—4 1
(i) AB=

2 -1 5 &
3 -2 [2 . _4]
4 1 - 4



0-2 6+1 —8-1 -2 7 9
=|0—4 942 —i2—2]=|---4 11 _14]

042 12—-1 —16+1 2 11 —15
S ST 2
(ABF=[ 7 11 11] o= 1)
-9 14 —15

el 2 2 3 4
BFTA™=| 3 -1 [ . 2 1]
-4 1

0-2 0—4 0+2
= 641 942 12-1
L—8~1 —12—-2 —16+1

I 2
= 7 11 11 sa (2D
-9 —14 -—15
From (1) and (2,
(AB"=BTA".
-
0 3 -4
{ii) Eﬁ-[z | 1] [3 z]
4 1
=[u+9—15 0-6-4] [-7 -10
4—3+4 —-24241) | 5 1
_"]' 5 i
o (BAY =
(BA) [—1[1 1] s (1)
. 0 2
. 2 3 4
ATE' = _
-] el 1][ 2 ]1
- -4 1

_[o+9-16  4-344

|l 0=6—4 =2+2+41

F o

= s 3
| —10 1] @
From (1) and (2), (BA)' = A™H.

EXERCISE 2.5
1) Apply the given elementary transformation
on each of the following matrices.

of Frer
Solution:

3 —4
Let A= [2 2]
By R, +— R,, we get

2 b
e
5 -4

o2 4
iy %ot

Solution:
2 4
Let B=
-3
By C, < C,, we get
4 2
B
-5 1
3 1 -1
iii}[l 3 1 |3R,andC;, - C, —4C,
-1 1 3
Solution:
31 -1
Lt C= 183 3
-11 3
By 3R,, we get
31 -1
C~ 39 3
-11 3
By C, —4C, on C, we get
3 —11 -1
C~ 1 -1 1}
-1 5 3

1 -1 2
2) [2 1 3 ‘intn an upper triangular matrix

3 2 4
by suitable row transformations.

Solution:



1 —1 2
Solution : et A= | 2 1 3

3 2 4
By R, — 2R, and R; —3R,, we get
1 =% 2
A~ |0 3 —1
0 5 —2
1
By (3) R,, we get
f[1 =1 2
1
A~i0 1 —3
0 5 —2
By R, —5R,, we get
[1 -1 2
1
A-§D 1 -3
I _1
° )

This is an upper triangular matrix.

3) Find the cofactor of the following matrices

ofs 5

Solution:

1 2
Let :\—[5 —H]

Here, ity =1, M,, = —8
CAG=(—1)""M,, = —8

Ryam2 M, =5
SoAR=(—D'""T M = —1{(5)= —5
1y, =5 M, =2

AL =(=1FYT M, = —1(2)= —2
is =—3,M_-.=-rl

T ALn=(—1P*2M,,=1.

*. cofactor matrix = [A“ A“*]

-[=2 i)

M,y =

M

Maz -

Mu —

5 8 7
i) [-1 2 1]

-2 1 1
Solution:
5 B 7
(i) LetA=| —1 -2 1]
=2 1 4

The cofactor of a; is given by Ay =(—1)*/ M,

- 1
1 1

SoAp=(=1HM,, =1(=3)= -3
-1 1

Now, M,, =

M”nl_.z l‘:-]-[m2]=1

LAp=(=1TIM = —1(1)= —1
-1 =2

M13=I_2 1 = =]=4= —5

ﬁ”={—111+3 M;3=1(—-5)= =5
B 7
H“=.1 1‘-3—?‘=1

oAy “(-1}2+1 M, = —1(1)= —1

5 7

M =
zz i 1

J=5+14=1':3

LA =(—=1P* M, =1(19)=19

5 8
-2 1

l-5-(~15}=z1

Ay =(—1P* I My, = —1(21)= —21

8 7

$1T 5 ]|=B—f—14]=22

LAy =(—1P+ T M,, =1(22)=22

5 7
3 1’=5—(—?:I=1.2

LAy (—1PFE M, = —1(12) = — 12

5 8
=

L Ayy=(—1P*I M, =1(—2)= -2
rﬁil Ai: ‘AIE-]

‘- s

. cofactor matrix= | A,, A,;, Aj,
l|llAll AJ: ﬁ"};

r_a_ N | —
ol oo 19 —21|.

L 2 —12 -2




:}]End::;rdimntnfthefnllnwmgmatrines e :i 3=n+ﬁ-a
Solution: S Ap=(=1)6)=6
{1) A= [2 _3] M;, = -:} _i =1-0=1
P ? LA =(=1)"(1)= -1
Here, a,, =2, M,, =5 N _1 : T
S AL =(=-1)"1(5)=5 n Ay =(=1)3)=3
a,=—3,M;,=3 Mn"’l_*; _:} =-0-2= -2

W Any=(=1Y*¥=-2)=2

Ay =(—1)'*33)= -3

-1 2
My, = ‘=-—-5—&-—11
Ay, =3, M, = -3 : | 2
SAy=(—-1P"=-11)= =11
M,,=| 5 & =5+4+4=9

Ay =19, M;g"—_z
Co Agp=(=1)**"=2

! A,u= _"”'“ ={g}= -4

1 =1
- th f . Ay Ays 5 —3] MH.‘:' -2 3\=3—2-|
. the cofactor matrix= | "' "=, EJ
d [ 5 3] LA =(=1" 1) =1
LadjA= : :
-3 2] Ay Ay A
.. the cofactor matrix = | A, A,; A,
1 -1 2]
Ay, Ay A
ii) [-z 3 5 T T
-2 0 -1 -3 =12 6]
Solution: =4 (. 3 2
1 -1 2
-1 -9 1]
Let A= | =2 a 51 3 -1 -11
S O e satraz 3 3 Ty
The cofactor of a, is given by A, =(—1¥*' M_ 6 2 1
3 ]
M s |" RN 5) Find the inverse of the following matrices by
, Kyl I =)= —3 the adjoint method
=% 8 3 -1
= =24 10=12 i
Mi: | ¥ {}[2 _1]

. 1 1Y —
S Ap=(=1)""12) 12 Solution:



Let A = =1

=il

3
Then |A| =
i ‘2 -1

.=-3—{—2‘.~=—~1¢u

s A exists.

First we have to find the cofactor matrix
=[Ay]; .o where A;=(—1)* M;
Now, A, =(=1)'*"M,, = -1

Aya ={—”1+2M|1= o d

Ay =(=1P*""M,;,=—(-1)=1
Azz={—1F+1M21=3

.'. the cofactor matrix

z[ﬁ“ o z[—l —zl
Ay Ay 3

-1 1
*adi A=
‘ [—z 3]

ag b i =t 2
A _]Al{adlh)ua‘i 9 3
1 -1
A—l_
b sl
2 -2
i) |y 5]
Solution:

Refer to the solution of Q. 5 (i).

1 5 2
Ans. -
ns 18 4 2 "
1 2 3
iii) lﬂ 2 4]
0 0 5
Solution:

LetA=|0

=N
MM g e ow

1 3
Then |A|=|0 4
0 0 5
=1(10—-0)—-2(0—-0)+3(0—-0)
=100
C. A exist.
First we have to find the cofactor matrix

=[Ar'j13 e 1] WhErE Jﬂxu={ — 1}l +'. M‘.i
Now, Ay =(—1)'+! Mn"ll.':; :|—lu--l]=1l]

Ay oo TP e g :|- —(0—0)=0

o 2

.A,;.ﬂ(-—-]]""“M.,_\‘=|.ﬂ o

|=ﬂ—ﬂ={|
2 3
A=1=(-1}1'1M“——|ﬂ 5|=—{]U—U]-—1U
1 3
ﬂu=t—ll“’Mu—|u 5|-5—u|-5~

1 2
Agy=m (—1P+IM,, = _|||] DI- —(D—0)=0

2 3
A;}.:{—IP_"I ['|-'|.3|=|:2 4|=B—E=r2

A=(—1P* My ==t 2= —@-0= -4
As= (=10 M, =[] §| 2-0=-2

.*. the cofactor maltrix

Bny Moy Mg 10 0 0
-| Ay Az Asn|=]|-20 35 0
2 —4 2

.I"I.;. A:.q -A'.l!

10 —10 2
s oadj A= 0 5 —4
0 o 2
1
. o A
. A lm{adj )
10 —10 2
T A'I =l110 o 5 —41.
o 0 2

6) Find the inverse of the following matrices by
the transformation method.

o 5



Solution:

wnell

2 =1
1 2
Then |A| =
. A~ exists.

A~ by Row transformalions :
We write AA ' =1

I | S 1 0

2 WI]’H‘ '[u I

By R, —2R,, we pel

T - - In‘

5 a5

1

ll}*(-li) Ry, we gel
10

¥ Bl

[ﬂ ,]’* ‘=g 4

5 3

By R, = 2R,, we get

|

1 0 5
A=

[u J 2

hﬁ

‘=ﬂ1-4=—5;&u

s (1)

A~"' by Column transformations :
We write A”'A =1

e

1 0 1 =2
=1 -
a [2 —5] [ﬂ l]
1
Bf(-—s)C;,weget

h_l{i ﬂ]_t
2 1) .

b o

By C, —2C,, we get

o= N k3

RIS 4 -
LA —5[2 -1 e (2]

From (1) and (2),

L]
R U=
I'..J'I--'LI'IM_

1 2
A'*:é [2 _1], which is unique.

Note : If it is asked to find A =" by elementary transform-

ation, we can use either row transformation or column
transformation.

2 0 -1
ii) [5 1 0 l

0 1 3
Solution:



X 0 1
Then A =5 1 0
LU | J‘
=23 =) =15 =0] - 1{5 —N)
=hH—0—8=1#0

AT pxisis,

We write AA ' =1
2 0 -1 1 0 0
215 1 0l A "= |00 1 O
o1 3 oo 1

By MR,. we get

6 0O -3 a oo
3 B 0 A-'=|D 1 0
a 1 a oo 1

By R, — R, we get

1 —1 =3 (3 —1 D
5 1 ol A="=|D 1 u]
L0 1 a) Lo o 1

1 =1 —3 3 -1 0
0 & 15| A~ '=| =15 & 0
o 1 3 L, 0 g 1
By R; —5R,, we get
1 -1 -3 [ 3 -1 0
0 1 OJA '"=| —15 £ —5
L0 1 3 L ] 0 1

By R, + R, and ', - R, we get

(18 =3 -12 5 _5
0 1 al A-*=| —15 6 —:.]

L0 0 3 15 —& &

By (;) R, we get

(1 0 -3 - 12 5 -8
0D 1 ol A'=]| —15 6 —5
L0 O 1 5 =12 2
By R, + 3R, we gel

1 0 0 3 -1 1
010|lA'=]l-15 6 -5

L0 0 1 5 -2 2

3 -1 1
LA =] =15 6 —35
5 -2 2

MNote: A~' can also be obtained by using column
transformations taking A~ 'A =L

10 1
0 2 3 ]h‘l"
1 2 1

elementary column transformation method.

Solution:

7) Find the inverse A =

1 01
A=|0 2 3
1 21
101
o lAl=lo 2 3
1 21
=1(2-6)-0+1(0-2)
=—-4-2=-6#0
. AT exists.
We write A~ 'A =1
L B X 1 00
s AY0 2 3|=|010
I 2 1 001

By C,—-C,, we get
1 00 10 -1

A-tlo 2 3|=]o1 o
120 00 1
1
1 0 -1
100 1
A‘1U13=Ui 0
110 R



B}F c!—'g{:y we SE't

0 0 -1
1 0 1 3
A-'|o 1 0| =0 5 "2
11 -3) |, 0 1
B ,l)cs_weget
4 B
- .l'|
10 3
100 i 1
A-tfo 1 0|={0 5 3
111 1
00 ~3
L d
1 2 3
8) Find the inverse |1 1 5 |of bythe
2 4 7
elementary row transformation.
Solution:
1 23
letA={1 1 5
2 4 7
1 X 3
Then |JA|=|1 1 5
2 4 7

=1(7 —20) — 2(7 = 10) + 3(4 - 2)
=—13+6+6=—1#0
=5 AT st
We write AA~'=1
1 2 3 1
11 5|A'=|0
2 4 7 0
By R;—R, and R, —2R,,
1 i
0D -1 2|A-'=
0 01
13 2 -7
.-A'1=[—3 -1 zl

-2 0 1

00
10
0 1
we get
100
-1 10
-2 01

By (—1) R,, we get

f1 2 3 1 0 0
0 1 =2|A~t'= 1 =1 0
By R, —2R,, we get
(1 0 7 -1 2 0O
01 =2 ats] 1 =1 0
L0 0 1 —2 0 1)
By R, —7R, and R; + 2R, we get,
1 00 13 2 =7
010 J‘E‘L-l= -3 -1 2
0 01 -2 0 1.
1 0 1 1 2 3
S)ifA=|0 2 3]&ndﬂ= 1 1 5]then
1 2 1 2 4 7
find matrix X such that XA =B
Solution:
XA =8B

1 1 1 2 3
.. X]0 3|l=|1 5

1 1 2 4 7
By Cy —C,. we gel

1 O O 1 2 o
x|lo 2 3a|=|1 4
1 2 D 2 4 5

KM KN Q

1 0 0 ! : z
X|lo 1 3]=|1 3 i
5 G P 5 2 5
By C, —3C,;, we get
1 1 —1
1 0 0 1 5
xXj|l0 1 g =| 1 5 >
g R = 3 2 =1



By(—;)Cnysﬂ y ; j gx 1
1 1 3- 3 - ;
1 00 1 5 001
xlo 1 0]|={1 3
1 1
1 2 2 1 By R, —2R,, we get
3 = -
. 10 —;
-1
By C, -G, andFE,—C_-,.. W‘Euﬁﬂt 0 1 5 X = :
22 1 3 .
33 3 00 1
s 2 olalit 4 8 h :
X E o e I
5 § 1 1 5
25 ¥ By R1+jR,and R_,—Bl{_,, we get
g
4 4 27 =
.~,x=%11 8 -5/ 1 00 3
10 10 2 | 8 1 0| Xal =
3
10) Find matrix X, if AX = B where A = 0 01
1 2 3 (1 o Ly
[-1 1 ZlﬂndB= 2] 1
1 2 4 L3 3
Solution: 7
" X=| —-=1
AX =B 3
T 2 3 1 2
—1 1 2lx=|2 B
1 2 4§ 3 EXERCISE 2.6

By R, + R, and R, - R,, we get
1 2.3 I
0 3 5] X= {1]
g 0 1 2

1
By (S)Ry we gel

1) Solve the following equations by method of
inversion.

Dx+2y=22x+3y =13

Solution:



The given equalions can b written in the

matrix o as

HHINEH

This is of the form AX =B, where

X 2
2 3 X—[IUJ andii—[}]

Let us find A~ '.

[1 2

A=

1 2

Al= =3 —-4= 1410
T

AT exists,

We write AA™' =1

(1 2),_, [1 n]

[ 2 3]"" ‘[n 1

By R; — 2R, we get

4 Bl d 30

0 —1]A _[—2 1]

By (—1)R,, we get
1 2% ... ]2 u]
[[} 1]"!hL 2 -1

By R, —2R,, we get
0. -8 2
[u 1% L2 —1}

a3

Now, premultiply AX =B by A™', we get
A"(AX)=A"'B
. [ATTA =A"'B
L IX=AT'B

2]
z]-(5re)- (8]

By equality of matrices,

x=0, y=1 is the required solution.

ii2x+ vy =53x 4+ 5y = —
Solution:
The given equations can be written in the

matrix form as:

E .;] H B [—53]

By 2R, , we get,

E 110} [ﬂ - [_55}

By R; — 3Ry, we get,

b 2] = 2
ol Lol

By equality of matrices,

2% +y =5 (1)
N==21..nnnn, (2)
From (2),y = -

Substitutingy = - 3in (1), we get,
2x-3=5

L 2x=8

x=4

Hence, x =4,y = - 3is the required
solution.

lii)2x —y+z=1,x+ 2y + 3z
=8and3x + y — 4z =1
Solution:



matrix form as ;

The ;..",i'lil.'ﬂ |'|||I.11i:|||r: can b written in the 1
By

e T | 1 ¥ I 21
[t 2 .1][;, l..u 101 s5 Y
3 1 —4) 1z 1 ullh‘l:—_lgu
‘Fhin s of the form AX =1, whees 001 i f :
2 -1 1 x ['. 8 8 8
A= ; T i s A= v Mdtj':l? B}"R.—'R3-ﬂ!‘ld R:—R], WEEEI:
_ . :
Let us find A" i B 11 3 ;
40 40
2 =L 3 01 0[A'=]| 1311 1
lAl=|1 2 3 001 0 40 8
AT e 11 1
=2 =B8=3)+1(—4=9)+1(1—-6) L 8 & "B
=_—22_13—5= —40#0 i
. A~ exists, . Gia 5
We write AA™ =1 JoA =10 -13 11 5
5 5 -5
2 =1 1 100 . . 4
1 2 3 A"-[u i u] Now, premultiply AX=B by A™', we get
3 1 —4 001 ATHAX)=A"'B
S (ATAX=A"'B
By R, =+ R, we get ( ) ;
S IX=AT'B
1 2 3 D10
2 -1 1|A-'=|100 1I’11:?- 5 1
5 1 —4 001 "x=:ﬂﬁ -13 11 5
B}'R':'“ERLEMR:.-ERHWEEE'Z ; ¥ 8 e
11+24+5 40
1 2 3 o 10 1 U 1 8
0D -5 —5|A"'"=|1 =2 0 =|Iﬂ_] —13+BS+5 =4D
U —3 —18 0 =31 5440-5 40
1
By(-E)R,,wegm & 1
1.| L 2
1 2 3 D 10 y
0 1 l]ﬁ.‘*= 1 2 z 1
0 -5 -13 5 5 By equality of matrices,
0 -3 1

x=1, y=2, z=1 is the required solution.
By R, —2R; and R, +5R,, we get

2 1 ivfx+y+z=1Lx-y+z
10 1 5 5 0 =2andx +y -z =3
[D 1 llﬁ" . Solution:
00 -8 5 5



The ghven eqguations can be written in the
matrix form as:

2+ 5]~ [e]

This is of the form AX = B, whara

1 1 1 7 x -1
A= D 1 1 X |yl B = 2
1 1 —1] z 3

Let us firsdd AT,

1 1 1
=0 1 1

1 1 1
=1{=1=1)=-1(0=-1)+ (O =1}
=-2+1-1
L - s ]

o 7T exists.

Consder A8 T =

1 3 1 1 D i
~ |0 1 1 A—1= 0 1 D
1 1 —1 0o 0D 1

By Ry - Ry, wa get

1 1 1 7 [ 1 L |
o 1 1 A — 1 = [0 ] 1 D]
|0 O —2] |—1 O 1
By Ry — Ry we get,
12 0 07 [ 1 —1 O
0 1 1 |.4 1= 0 1 n]
K |— ©0 1

O 0 —2]
By (—%)R}m get
‘ o ol ¥

1 1 —1 ©
0 1 1|lAa = |0O | i
0 O 1] 4

By Ry — Ry, we get

1 0 O] [ 1 —1 1]
D 1 0|lAa'=|—% 1 +
0 O 1] | 4 (1] 4
1 —1 0
A= 1-% 1 3}
g &

MNowe, premultiply &X = B by &-1 , we get
A=T(AX) = A=-1B
S fACTAYM = AT E

S = AE
-1 — 2 -0
sx=| F+2+ 3
—+ +0— 3

i -[5]

. by eguality of the matrices, x = -3,y = 4,
z ==~ 2 e the required solution.

2) Express the following equations in matrix
form and solve them by method of reduction.

i)j)x + 3y =2,3x + 5y = 4

Solution:

The given equations can be written in the

matrix form as :

'13][x
L3 5 ¥

-[4]

By R, —3R,, we get

[ 1 3 x
L0 —4) Ly

! '.r+3y N
Tlo—dy )

-2
|

By equality of matrices,

+3y=2
—I_|,r=—2

Pt | bt

From (2), y=

Suhsﬁruungy=%1n{ll.wegﬁ

3
ey, |
T4

1

3
R
BTy

1
Hence, x =5 ¥ -; is the required solution.

ii)3x—y=14x+y = 6

Solution:

|

.. (1)
L@

The given equations can be written in the

matrix form as :

G-

By 4R, and 3R, we get

[:: _:] [;]_[1:]

By R; —R,, we get

[ 2]

[:2:-45.«]
I]+S"y

By equality of ma
12x —dy =4
Ty=14

From (2), y =2

Substituting ¥ = 2 In (1), we get

12y — B =4
v 12x =12

Henee, x =1, y = 2 i3 the required solution,

:]-[1:

'[1:]

trices,

- |

J

a1}
. (2)



iii)x+ 2y +2=82x + 3y—12

= 1land3x-y—-2z = 5

Solution: The given equations can be written in
the matrix form as:

1 2 17 8
2 3 =1 [}" =111
3 =1 =212 5
By R; —2R, and R, — 3R,, we get
1 2 1=x L]
0 -1 —3] [ -‘ul
i =7 =3)Lz 19
By R, — 7R, we get
1 i 1] [=x B
0 =1 =3||y|=]|-5
0 0 16l Lz 16
x+2y+z &
0-y—3z|=|-5
040+ 16z 16
By equality of matrices,
x+2y+z=8 we (1)
—_1,.-—31-:—5 P
l6z=16 wn (3D

From (3}, z=1

Substituting z=1 in (2), we gt
—¥—3=-5 .. y=2

Substituting ¥ =2, z =1 in (1), we got
x44+1=84 Sox=3

Hence, x=3, y= 2, 2z = | is the required solution.

ivix+y+z=12x + 3y + 2z
=Zandx +yv + 2z = 4

Solution:
The given eguations can be written in the

mattix form as

i I r.l' M
2 wl=|2
2 L: €3

By R, 2R, and R, — R, we get

[1 1 1) [2] 711}
010]|yl=|0
L0 0 1) L=z] L3)

— 3 =

1
3
1

L

By equality of matrices,

X+y+z=1 .
y:f!
=3

Substituting ¥ =0, 2 = 3 in {1), we gt

x4+ 0+3=1

S xX=-2
Hence, x = -2, y = 0, z=3 is the required solution.

3) The total cost of 3 T.V. and 2 V.C.R. is Rs.
35000. The shopkeeper wants profit of Rs. 1000
per T.V. and Rs. 500 per V.C.R. He sell 2 T.V. and
1 V.C.R. and he gets total revenue as Rs. 21500.
Find the cost and selling price of T.\V and V.C.R.

Solution:
Let the cost of each T.V. be T x ancd each V.C.R.

be T .
Then the total cost of 3 TV, and 2 V.C.R. is T (3r +2y)
which is given to be T 3500,
*, Ax 4 2y = IS000
The shopkeeper wants profit of T 10 per TV, and T 500
per V.C.R.
The selling price of cach T.V. is T (v + 1000) and aof
vach V.IC.R. is T {y + 500).
. selling price of 2T.V. and 1 V.C.R is
T[2(x + 1000) + (v + 500)] which is given o be T 21500,
© 20x + 1000) + (y + 500] = 21500
. 2x 4+ 2000 4 y 4+ 500 = 21500
LOIx g = 19000
Hence, the system of lincar equalions is
3 + 2y = 35000
3y 4y = 19000

The equations can e weltlen in matrix form as ;
32} [= 35000
2] Lyl T 1':N'JI:JLIJ

By R, —2R,. we get

il Bl 28]

- %+ u] = [ —Jum:"l

2+ 14K |
By equality of matrices,
— = — 00 v K10
2% % i = 19HHp B L

From (1} x = M0

Substituting x = 3000 in (2), we gel
2(3000) - 1 = TN}

Sy s 19000 — 6000 = 13000



Hence, the cost price of one T.V. is X 3000 and of
one V.C.R. is $13000 and the selling price of one
T.V. is £ 4000 and of one V.C.R. is £ 13500.

4) The sum of the cost of one Economic book,
one Co-operation book and one account book is
Rs. 420. The total cost of an Economic book, 2
Co-operation books and an Account book is Rs.
480. Also the total cost of an Economic book, 3
Co-operation book and 2 Account books is Rs.
600. Find the cost of each book.

Solution:
Let the cost of 1 Economic book, T Cooperation

book and 1 Account book be T x, T y and T z respectively.
Then, from the given information

fiy+z =420

r+2y+z =480

i+ 3+ 2z =600

These equations can be written in matrix form as :

1 144 X 420
{1 2 IJ [u
13 2] L=

480
By R;—R, and R, — R, we get

Gl

i1 i] [1] 420
010||yj=| 60
L] Z1 :J 150
I+y+z 420
Q4+p+l| = t,{l\
LW0+2y+2 180

By equality of matrices,

f4y+z=420 = (1
y=60
2y +z=180 e £2)

Substituting y =60 in {2), we get
260) +z =180
©e=180—-120=60
Substituting y =60, =60 1in (1), we get
X460+ 60 =420
=42 =120 =300
Hence, the cost of each Economic book is ¥ 300, each

Conperation book is ¥ 60 and each Account book is ¥ g0,



