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§ 3.2 FIELD: A nonempty set Fis cailed: a field, if
() F is an abelian group under '+’
(i) F - {0} an abrlian group undér mult‘iplicat‘im:

(1ii) Right distributive law holdes in ¥

e.g, Set of real numbers B and et of complex numbers C are fialds
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I 8 &y ayy

= |- @ Oy Oy Uy | =A

L G3y Q33 Q33 Qg4

2.  Find the inverse of the following matrices :

- 3—1'(“)‘—23 m|:2i i'](.)'[z_l]
(] [2 1] i1 [_4-5] (i) PR l‘w. a3

.a b
Solution. Note_ﬂ;atif A= [ ] = tAl=ad-be ;

c d
~d -b 7 “d .
Ade:[_c 4 ]anclA‘l = a7 adi-A

@ LetA=[3 - ] = IAI=3—(—2)=5;Ade=[ ¥ 1]

2 1 - L -2 3

1 . . 1 [f1 17 -7 15 15
o A e T Bk 3'[ w3 3] =[-—2?5‘ 3/5]
(ii) LetB= [ N 3]":5 I-BI'='-10+'12=2';"Aij=[ » ]
‘ -4 5 ' Tl 4 -2
P SN TR 1 e I bt M i

‘ Bl ™77 214 2 42 -2/2 2 -1

% i - i -

(i) LetC= [i _J = ICl= -222=-32=3; AdjC= [ ]

i %
- 1 Lf o i ~if3 i3
b €1 & 2 :c_=—[ ].—.[ }
or MiC='3| _, 5 i3 zirz 1

2 1 %, : : '
(iv) D= [ 3 & ] = IDI=6-6=0,as IDI =0 so D! does not exist.

8. = Solve the following ﬁyﬂ:em of linear equations :
(i} 2‘31"3#’ =5 (ii) 4371'0'31'3 =5 l:iii) 3x—5y =l
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Gxy+xy =4 By -y =T . 2x+y = -8
Solution, (i) Wl-'iting in matrix form, we get i .

(5 2a]-[4]
" 8 1 X2 - 4 E .
= AX=B = X=4&TB . (O |
_13 ‘:2 +15=17 #0 .
1 1 1 37
TAT o0 _17[-5 2]

a i 13[ ] -1_[5”2]
From (1) X fA B = 17[ 5 2] = 95+ 8

CIx rr 17 17/17] [ ]

[xz]_ 17[ 7] [~17/17

.l.l lxl =1,x2 - —1_]
(i) 4%, +8% =5 , Sv,~x3 =7

2 -3
Here A_..-[ ] = Al =

12
B 1 &
A

‘S0 Al exists <. AL =

Writing in matrix form, we get

[+ 2151000

= AX=B = X=A'B .. ()

H '.A[4.3-]z$ 1Al =
era = 3 -1

-1
-3
; : 1 _5_2_1' :
‘From (1) . X = A'B = [ :”: ] — [ s ]

M R A
. [xl = 2,x3 = -1—]

(it} Sw-5y =1, 2rey = -3

Writing in matrix form, we get
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2 3

from () X = AB 1[1 5][1] '1_[1_-15]
o e “Ztl2 all sl -TL 2-9

(a0 (5500

| 1-127 [ 21-1 [ 18 -2
4. HA=| 3 25| B=| 13 4 and Cm| -1 3 0
-1 0 4 o8 8 1 _ 3 4 -1

Find @ A-B (i) B-A (i) (A-B)—C (v} A-B-O).

ri-1277021-1
Solution. (i) A—B:[:i 2 5 _[ 1 3 4

-1-0 4 -1 2 1.4

1-2 -1-1 24170
=l 3-1 2-3 5-4 |=

-14+1 0-2 4-1

e TRy e, el 1 :
@D B-A:I: 1 3 4]_[ 3 2 ]
L2 1 -1 o0 4/
2-1 1s1. -i-2 AN Bk
| 324 '3.-2 4-5 ]: 2 A
141 2-0 1-4 0 2 -3

y § L
: -2 3 1 3 -2

(iii) (A—B)- [ 1}.,[-1 2 o]
' -2 8 L 3 4 -1
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1.1 -2-3 3427 2 5 5
=[2+1_ _1w2 1-0] =['3 3 1]
0-3 ~-2-4 3+1 -3 -6 4
r2z1 - 1 8 -2
(iv) Now B-C = 1 3 4 -[—1 2 0:|
 L-12 1 '3 4 -1
- 2.1 1-3 -1427 [ 1 -2 1
1 11 32 44}:[2 1 4]‘
| —1-3 2-4 141 -4 -2 2
1 -1 2 1 -2 1
~A-B-C =| 3 2 5|-]12 1 4
L -1 0 4 Lod =2 2
F1-1 142 21 011
- 32 21 5_4\={1 1'1}
| 144 042 42 3 2 2
5. HA= ['i = :|l,B-|: = 'l]and c-[ = 'dl],thenshow
1 -i % i - i Je -
(i) (AB)C= A(BC) (i) (A+B)C= AC + BC.
R AB:[_i 2z][ -{ '1] - [-i2+4i2 i +2i2 ]
- _ 1 —i 2 i -2 1-i2
= [ 2_—3:' 1;2] { by using #2=-1}
3 i-2° & -1
o (AB)C_”‘[z-i, 2"][—;" i]
Gi+ 2 3-24i2 7 [1—4i 2-2
=[4i-2£2-2i —2+i+2£]=[ 24+% —2+38i ]...(1}
, roi 170 2 -17 [ =22-i i+i
Een; B =[2i a][ -i i] =[_4i=-iz -2i+‘i2]'
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2-i 2%
. _ b =1
[ 3 __1_21.] { by using )

P2 2~i 2
[1 i ][ -3 —1—-2i]
2 i%-6i 2u?-2_ 42
[' 2-i+3 2i+i+_2i2.]

. A(BC)

It

]

o '2'2i] {byvaing #et] @
»‘[2+2¢“ -2+ 3 Vg P

From (1) and (2), wehave  (AB)C= A(BC).
(i) (A+B)Cu AC + BC.

[i 2:"][—;' 1] [ 0 1+2i]'
1 -]l i 1T 1tem o

Now A+B =
(A+B)C [ AL Im _1']'
theidhsl I WY . il
[ G-i-2i% Q4422 ] T~ =202 0§ 422 ]
Tl 2U+4%40 ~1-2+0 [2z'+4i2 lisimsih
[2 | ] (1) { byusing 2=-1)
L Gl ety R i e
i 2 2% ~17 [ 22-2% —i+ 22
Al = = :
el [1 ][ —i z] [2.e+i2.'-1—i=]
—2—1 {b 5 1}
*[ —-1+2i ] ‘ PUSg By
o % —1° . ¢ R P+
o e ][- ] - ]
2f 1~ 21 A2 _2i 42
[2 ] | (b TR
= 2194 , yusmgl—-
. _2- e g i
‘.'.AG+BC.;[ t]+|:2 ’ .2'1 ]
: -1+2i -3 L1-2i |
|: 2-1i -_-21'1 ] ) 4 & (2) .
. -1-2

From (1) and (2), wehave (A+B)XC = AC+ BC
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8. If Aand B are square nmtncesofthe sameordar then explam why,
-in general

i) (A +BF #A’ +2.AB+ B’ Gi) (A - B #A’ 248 + B*
(i) A+BA-B) » A% - B '
Seolution. | ,.
(i) Now (A+BP = (A+BYA+B) = AA + AB+ BA+ BB
o "2 AP+ AB+BA+EB # A" 4 AB 4 AB+ B
(A+BP = A? +24B+ B? ‘gince, in general, BA z AB
(i) Now (A-BR = (A— B)(A. B) = AA-AB-BA + BB
A' —AB-BA+B # A ~AB-AB+ B
(A~BR = A? —2AB+32. smce, mgeneral BAae AB
i) (A+BXA—B) = AA-AB + BA-BR
"= A2 AB + AB + B* -
{A+BXA-B) » A% — B2 since, in general, BA # AB.

il

2 -18 0 S
7. HA=| ‘1 0 4 -2 |, then find AA® and A*A.
Lol B 18 =1, e, s
T2 1 -3
Solutipn. Nov;v Ai B B R b \
Fag 1 3 4 2
) 0 -2 -1 |
[ 2 <13 o71F 2 1 -37
S At =10 4 & A T3 I
L-3 572 -1 4Ll o -2 -1 |
C 4+1494C . 2404120 -6-546+0 7 .4 14 -5
=| 24041240 140+16+4 -3+0+8+2 | =| M 2 7
~6-5¢6-0 —3+0+8+2 9+25+44+1 | . L -5 7 39
2 1397 2 <13 0
AlsoA'A = | 3 0 5 10 4 -2 |
' 11l-3 5 2 21

0 -z -
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44149  ~2+0-15 6+4-6 0-2+3
~240-15  1+0+25 —3+0+10 0+0-5
6+4-6 —3+0+10 9+16+44 0-8-2
0-2+43  0+0-5  0-8-2  0+4+1
4 17 4 1 3 ‘
17 % 7T -5 o -
4 7T 2 10 ' '
1 -5 -1 5

8, Solve the following matrix equations for X ;

' 2 3§ -2 . 2 -3 11
@ IX-2A =B if A= [ -]an‘st[5 ]

-1 1 .8 4 -1
2 3 -27T17r 2 -3 1 )
Solution, (i) 3X=2A+B = 2[ 3 ]+[ - -|
) . -1 1 5 . 5 4 -1

Sy 1[-6 3 —3-] [2 1 -1:|:
it X =0 1 o= ¢ .
_ 33 6 9 12 .31 .

H. ksl Eds] PR ag A0
s T e ’[~2, 4 5], _"‘[4_ 2 1]

3}([4 6 -4 [2-3 1] [s.a'—s]
L2 2 10]‘-‘.'5‘4—1 “lse o

1 o1 2 3 -1 07
21_(:3A+B=3-[ ]+[ : ]
. -2 4 5 4 2.1

: 3 -3 & 3 -10 6 -4 6
AR FH R
-6 12 151 L4 21 2 4 18
: ir 6 -4 .67 3 -2 37
g4 w AT )
2 2 1 w1 -1t 7 81
9. Solve the following matrix ejuations for A :

o [3al-[5 L]0 5]

43 2 3 -1 -4 2-1 - 34
Solution.(i)[ ]A:[-. ] +[ : ] [ : . ]
221 -1 -2 : 3 6 —1:3 2246 ;

]
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| [4u+3c 4b+3d] [1_1]'_' i
 L2a+2 2w+2a ]l 2 4 .
= a8 =1 .. (), 4+3d=-1 . @

B+ =2 .. @), B+d=4 .. @&

Eqns. (1) and (3) give da+3c =1 ... (1) and a+c =1 (3}
Tofmdéa.ui]c-, put ¢=1-ain(3),then 4a+3(l-a) =1 = g=-2
Then c=lla=1-(-2= _1+2 =3 -
Eqns. (2) and (4) give -

$+3d=-1 . @ and b+d =2 . @
Tofind b and d, put d =2 - b frem (4)in (2),then |

+32-b) =-1 => 4h-3Bc-1-6 = bu_7
. Then d - 2-b ?.(T=2+7=9

a b -2 -7
Hence A =[ ]:[ 2 :l
‘Le d 3‘ 9
(1‘}A[3 l] = e «
il B '[ s'-l] - |
2] 2 0] [1'2' |
1 +[_1 5] ° 26]*
21 - '
- 6 i
Let A .[a b] PN B Y L
1 & @ , the [4 2]—[2 G]gwes L

ang
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3q + 46 a+2b:| ['1 2]
[3c+4d c+2d ] L2 6/
= 3p+db=1 .. (1}, a+2h =2 . 2

+dd =2 .. (B), c+2d =6 .. ")
Tofinda and b, put a =2 - 2b from (2} in (1), then

H2-2b)+4b =1 = “6-6b+db =1 => -2b =-5 = b=

N

Then a=2-2 =2-2(2)= 252 -3

Tofind¢andd, put ¢=6-2d from (4)in (3), then
36-2)+4d =2 => 18-6d+4d =2 = -2=-16 = d=8
Then ¢ =6-2d = 6-28) =6-16 = ~10 o

. a b7 -8 &2
Hence A -l:c d]-r.n[_m g ]



