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§ 3.2 FIELD: A nonempty set F is-called a fie}ld.if
(1) F is an abelian ;groixp under '+ .
(1) F ~ {0} an abelian group’un'der. multiplication
(iii) Right distributive law holdes in F
e.g. Set of real numbers R and setof cotaplex numbers C are fields

FXERCISE 32

1. If A= [a;laxysshow that (1) .13'A=‘4‘4. i) Al =A
o r1 o0 0 a1 912 913 914

Solution, I3%.\= 0 -1'30- a] 922 a3 924

L0 0 Ul ag o3z azg o34 |

- ay +0+0 012+6+0 ay3+0+0 ajg*+0+0

| O+ag +0 O+agg+0 0vapg+ 0 0.+ agq* 0

| 0+0tag 0+0+agy O+Orazy 0+0+agy
[ayp a1z @13 914 |
,agl agy Ugy Hu4 | = A

L @31 932 933 934

L

Fay; 41 913 914 | 1 0 0 O
| ‘ 0100
: . 00 0.1

L 431 933 933 934 -
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@y +#0+0+0  04a,,+0+0 0+0+a3+0 0+0+0+ay,
=| @y+0+040 04a5+0+0 0+04a,,+0 0+0+0+ay,
@3, +0+0+0  0+04,+40+0 0+0+a4,+0 0+0+0+ay,

@1y G 43 Qg4
= | Qg1 Qg9 Qg3 QAgy =A
G3; Q33 Q33 Q34

2.  Find the inverse of the following matrices : . _ -
. [8-17 . [-2387 % i1. rzi1i
A [2 1](")[-4”5] ("')'[i -i],(“')[sfs]

Solution. Note that if A = [: :_] = Al =ad—be ;

[ d -b 1
AdjA=|. and A7 = —— adj. A
-¢c a 1A

(')LetA[3_1]=>'iAl 3(2)5Ad'A[11]
' L2 1 R R
dj

A‘1=—1-a-.A=l,[1 1]‘=[ 15 1/5]

| 1A 2% 5 | -2 3 -2/5  3/5

(ii) LetB= [ -2 3 ]=> iBI'=—10+12 =.2-'Aij=[ 5 —3 ] .

S -4 51 | AGB=| ]

B! - “Lad] B 1[5 -3] '= [5/2 -3/2] _ [5/2 _3/2.]1 /
. IBI : 2] 4 -2 42 ~2/2 9 1

2% i
(i) LetC.z[ v

| | - -i
l ]»=> !CI=-2i2—iz.—.—3i2=3;AdiC=-[ ]

-1 28

' 1 17 -t —i -i/3 -il3 7
...- C—l = T N1 .,C:';'_[ ' :I =[ . ] .
TeTMCE3| g _i/3 2i/3
. 2 17 " . )
(iv) D= [ 6 3 ] = IDI=6-6=0,as IDI=0 suD“?doesnotexist.

3. Solvethe&ﬂewdngﬁyshemoﬂinearequaﬁom:-‘
() 26 -8%; =5 (i) 4, +3m, =5 (i) Sx-5y =1

WWW.MEGALECTURE.COM

Page 2 of 10


http://www.educatedzone.com

eee
MEGA LECTURE

S +xy =4 8%y -xg =7

Solution. (i) Writing m matrix form, we get

[ el-e]
5 1 1L x 1 L4
‘ 2 -3 2
: = , Al =
Here As [ 5 1 ] | = ; | 5
So AL ‘ ists .. A7l = - adj.A
A7 exasts . . = TAT 2%
wx-wm-2[ 20
From (1) = = 7 [ 5 2 4
] r[ 17 ] »[_17/1-7 :
.[;tz]— 17 [ -17 ] 7L 1717
n.u xl =1,x2 P~ —1

(i) 4o, +3x =5 , 3xy -2 =7

Writing in matrix form, we gt
[ A Tn1:00]
L xo -{. T

3 -1
= AX=B = XL ¥'B . @©

b

FSc-I-Ex3.2-3

72“'.‘5' = -3

) |=2 +15=17 20 .
1 187
ﬁ[-s 2]
1 VS +M2

[-25+8'

17 ]
]_

1
1

H a=[ A% 1= al |»4 3'|-49 13
1. C 1 [ -1 l_-’,3'
N N . - T
A7 = a7 adi A= -13[_. 4_] o |
e ¥ o adp o L[ —3][5]. 1 [ ~5-21 ]
'.[xl]ﬂ 1 [;26] - =26/-13 ] [ 2 ]
x,] -18 | 13 ) "L 13-13 |
oo Xy = 2,x3 = —1‘ o
(iii) 8x-5y =1, 2x+y = -8 .
Writing in matrix form, we get |
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’ [f;rf][;m] T

— AX=B => X=AlB .. ()

here A 351 o "3'—51 3-10=-17
e "’[ -1] L = T S

o 1~ .. ‘ 1 1 5
1 A .
AT = TR a-d,"A'—7[2 3]

From (1) X =A7'B ‘1[1 5][ 1']’}“[1'—15]
>rom , = .'— ’_,7 2 3 | .—3- T =71 2-9

21500 (3]

o.r '< xz,y = 1 .
-1 -1.2° 2 1 -1 | 18 -27
4 HA=| 8 25|, B=| 18 4] andCa={-12 0
| -1 0 41 L-12 1t L s 4 -1
‘Find () A-B (i) B-A (i) (A-B)-C (iv} A-(B-O)._
. 1 -1 27 [ 2 1 -1
Solution. i) A-B=| 3 2 5 |-| 1 3 4
: -1 0 4 -1 214
1-2 -1-1 2+1.7 [-1 -2 8
= 3-1 2-3 5-4|=| 2 -1 1
1+1 0-2 4-1] L o -2
‘2 1 -1 1 -1.2 |
) B-A=| 1 38 4 |- 3 25
' -1 2 1 -1 0 4 |
2-1 1+1 -1-2 1.2 -3°
= 1-3 3-2 4-5 |=|-2 1 -1
“1+1 2-0 1-4 0 2 -3
| -1 -2 87°[ 1 3 -2
Gi) A-B)-C=| 2 -1 1 |-|-1'2 0
| 0 -2 3 '3 4 -1
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-1-1 -2-3 3427 [ -2 .-5 5

=] 241 -1=2 1-0) =|"8 -3 1
0-3 -2-4 3+1 -3 -6 4
-2 1 -1 1 3 -2
(ivi NowB-C = 13 4]~} -1 2 .0
L -1 2 1 3 4 -1
- 2.1 1-3 —142 1 -2 1
=| 141 3-2 40 |=]| 2 1 4
| -1-3 2-4 1+l -4 -2 2
o112 1 -2 17
s A-(B-0C) =[ 3 2 5|-| 2 1 4
-1 0 4 -4 -2(2]
-1 —142 21 0 1
-] 32 2.1 54/ =|1 1
[-1+4 0+2 4-2J 3 2

1
1
2
io2 i or 2 -17.
5. IfA-[l ]’,B-’[ \ i-]and C-[_i | ],ﬁ:enshqw

@) (ABXC= A@C{ i) (A+B)C= AC + BC,

o i 21 %4 A2 420
Solution. (i) AB = ][ . ,]-—— [ . . , ]
- L1 -i 2 i -i-2i2 1-i2

["3 i-2 ({b .- 2 _ 1}
| 2_; 9 ] y using’ “ =~

[

[-6i+2i-i2 3-2i+i2]"[1-4i 2-'2i] ar
4i-22-2i 2+i+2 ] L 2+2 -2+3 J"

Avai BC n[—i 1][21 —1] -[—-2i2—i i+ ]
a]'n’ = . . . . o = + * T N
g 2% i - i 452 -2 -2 + 2

...‘ (AB )C
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2-i 2
[-3 ~1-2
i 24 2-i 2 -
LSS ]
2 -2 -6 2i%- 2 - 42
[‘ 2-i+8  2i+i+2 ]

—
t—

]__ | {byusing #=-1)

» A(BC)

r1-4i 2-2
'[ 2+2 -24+38i
From (1) and (2), wehave ~ (AB)C= A(BC).
(i) (A+B)C= AC + BC.

P24 r-i 1 0  1+2
Now A+B = [ ] +[ ] = [ . ]
A L1 i L2 i 1+2 0 .

aamcol © 142 Izz -1] |
* | 142 o0 i i)

] { by using iﬁ=—1} ..(2)

| 26 +44i240 -1-2i+0 2 +4i2 -1-2i
T 2-i i-2 ]

| 2i-4 -1-2

(1 { byusing 2=-1}

Also AC [i 2i] [Zi -1] | [2i?-2i2 -i'+2i2]
O E L b i) Lo aon
0 -2-i7 I
= S » nai i2 — . _
. [—1+2i 0 ] ) {byusmgz ‘1] .
and BC = [_l 1][ 2z ;1] =[_2i21-i E+i ]
2i- i J'L-i il 422 {42 |
‘[2—:" 2i ] ' {b N 1}
L o-3 1-2 LorryusmeES=tl o
: 0 2-i7 r2-i 2%
S AC+ BC :[ . l]+[' -t o ]
- | -1+2 0 -3 -1-2 ]
[ 2-i <-2+i'] L (2)'.
ol 42 a1-2

From (1) and (2), we have (A+B)C = AC+ BC
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6. If AandB are square matrices of the same order then explam why,
- in general .

. () A¥B)? 2 A% +24B+ B (ii)’-(A-B)” + A? -2AB+-B’
(i) A+BA-B) = A* - B%. B |
Solution. A " _‘ 7 7
) Now A+B? = (A+BXA+B) = AA + AB+ BA + BB
| = A2+AB>+‘-BA+B5 # A? +A'B‘+1\‘1B‘.+AB2
(A+B2? =+ A +24B+ B® Arsince, .‘in generél, BA# AB
(i) Now (A-BY¥ = (A-BXA-B) = AA-AB-BA+BB
- Az_AB"-BA+B2 + A2 - AB S4B+ B
(A-B)? 2z A? '2AB+ B® . since,in general dA# AB
i) (4 +BXA-B) = AA -AB +BA-BB
# A AB + AB + B
+

(A+BXA-B) # A% - B2 since, i generai_,'BA# AB.
r 2 -138 0 - ,
7. K A= | 1 0 4 -2 |(ihen find AA® and A*A,
| '-;'3752-1, IR
oo A\Y -3
Solution. NowAt—I. Ky 70 5
3 4 2
A l. 0 -2 -1 |
N2 -13 ez 187
. AAtzll o4 2 |3 ¢ 2 o
3 52 -1 tL o -2 -1.
4+149+C 2404120 -6-5+6+07 [ 4 M -5
=[ 2+40+12+0 1+0+16+4 —8+0+8+2 |=| M 21 7
-6-5+6—0 ~3+0+8+2 9+25+4+1 L-5 7 -39
1 -3 2 -1 3 0] |
AlsoAtA.—_[ 3 ”4 g 1 0 4 -2
0 ‘1

-3 5 2 -1 |
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44149 —240-15 6+4-6 0-2+3
~240-15 1+0+25 —-3+0+410 0+0-5
6+4-6  -3+0+10 9+16+4 0-8-2
©0-2+43  040-5  0-8-2  0+d+1
u 17 4 1 | |
17 % 1 -5 .
4 7 2™ -10 |
1 -5 -10 5

i

8. Solve the following matrix equations for X:

() 3X-2A =B if A [2 5 2 luman 2'&3.1]'
Vet - S I 5]”»."‘[5 4 11"

-2 3 -2 2 -3 1 v
" Solution. i) 3X=2A+B = 2[ ‘ ] +[ - : ]
o o o -1 1 5. 5 4 -1 |

3X[4e--4-][2—3 i]-[63—3]
L2 2 w0wl'ls 4« -1 L3 e o9
© ir6 3 -3 2 1 -1
o.o X =_[ ] :[ ]

| 3L3 6 9 12 .31 .

(i) (i) 2X-3A = B A'f A [ v 2]andB [3-'*1 0‘]
1 - = = = .
MR . -2 4 5/ T4 21
' | 1 -1.27 713 -107

‘ﬂ=3A+B=3’[ ]+[ ’ ]
« L-2 4 51°La 2 1]
'r 3 -3 6 3 -1 0 6 -4 6
Ll-6 12 151 L4 21] L-2 14 16]
| 1[ 6 -4 6_]' 3 -2 37
.'.X - - = 1.
2 2 u 16'[—1 7 8]_

9. Solve the following matrix equations for A :

o [e[320477]

. : 4 371 2 3 -1 -4 2-1 34
Solution. (i)[ ]A':[ . ] +[ - ]:[ . ' ]
2{ 21 -1 -2 ] - 3 6 -1+3 -2+6
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. 48 1 =17 | o
e [2 2]A=[2-4] o
| a b - 4 3 1 -1
I‘“A,z[c.d] » then [2 2]A [2 4'-]

P MR

| ['4a+3c‘ 4b +3d [1 -1 ] I
| 2 2b+2d]"2 4 -
D d+¥k=1 .. D), +3d=-1 .. (@
. WH2%x=2 .. (3), 2+2d=4 . @

Eqns. (1) and ‘(3) give 4a+3c=1 (1)and &2+<¢ =1 (3)
Toﬁndaandc put ¢c=1- am(3) then 4a+3(1 a) =1 = a=-2
Then c¢=1- a-—l -2)= 1+2_3
Egns. (2) and (4) give .

$+3d=-1 .. @ and b FdV=2 .. @)
To ﬁndbandd put d=2-b frem (455 (2), then ,

$+3@-b) =-1 =¥ )db-3%=-1-6 = b=-7
Then d - 2-& 2-(B2+7T=9 o

H M [ab]"-2-7
n = )
ence c d Ls 9]

o LT L8

LR MR

EE PR

1)

e M R S B P .
Ll ]-a ]
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[3a+4b a+2b] [1 2]
3c+4d c+2d ] L 2 6

= 3o+db=1 .. (), a+2% =2 .. (2
+4d =2 ... 3), c+2d =6 ..*4)
" Tofinda and b, put a =2 - 2b from (2) in (1), then

32-20)+4b =1 => “6-6b+db =1 = -2 =-5 = b=

Nion

Then a=2-2b = 2-2. (-g—)= 2-5=-3

Tofindcandd, put ¢ =6-2d from (4)in (8), then
36-2)+4d =2 => 18-6d+4d =2 => -2 =-16 = d=8
Then ¢ =6-2d =6-28) =6-16=-10

a b T -8 &/2
Hence A -[c d]=[,-10 8]
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