Determinants

[ Exercise — 4.4

Write Minors and Cofactors of the elements of following determinants:.
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Minor of the element a;; is M;;,. Here, M1y = 3, M1 = 0,Mp; = —4,M» =2

For cofactors, we know that P;; = (—l)Hle-j P =3,Pp=—0=0,P =4,P» =3

(i) Let P =
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b d

For cofactors, we know that P;; = (fl)H'jM,‘j S Py=d,Ppp=—-bP=—c,Ppr=a

(i) Let P = , Minor of the element a;; is M;;, Here My = d,M1» = b,M>| = ¢;Mx = a
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@) LetP=|] 0 1 0 |,wehave
0 0 1
1 0 00 0 1
00 1 0 1 0
0 0 1.0 1 1
My=| g [ |=0Mo=], | |=0Ms= |=1
For cofactors, we know that P;; = (—l)HjM,'j P1=1,Pr=0,P3=0,P1 =0,Po=1,P3=0,P3; =0,P5p=0,P33 =1
. 1 0N 4 -1 3 -1 35
(i) LetP=|3 5 —1|,wehave M| = =10+1=11,M, = =6,M3 = =3
1 2 0 2 0 1
01 2
04 1 4 10
My =) | 2‘——4,M22—’0 2‘—27M23—’0 1‘—1
0 4 1 4
M3 = 5 ‘——20,M32—’ 3 ‘——13
10 i+
M3 = 3 5|7 5 For cofactors, we know that P;; = (—1)""/M;;,

P =11,Pp=—6,P3=3,P =4,P =2,P3=—1,P;1 = —-20,P;p =13,P;3=5

3. Using Cofactors of elements of second row, evaluate A =

— N W
N O W
W = o0
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5 3 8
A=|2 0 1 |Cofactors of elements of second row are Ay} = (—1)>*! ; 2‘:—(9—16):7
1 2 3
242 5 8 243 5 3
Ap =(-1) 1 3 =15-8=T7TAn=(-1) 1 2 =—(10—3) = —7 Now, A = apjAz| + anAn +a3Asz+2 x T+
0x7+1x(=7)
=1440-7=7
X ¥z
. Using Cofactors of elements of third column, evaluate A=| 1 y 2zx
z Xy
.| SOLUTION
1 x yz
LetA=| 1 y zx |, Cofactors of elements of third column are
1 z xy
1 1 x X
Ap = (-1 1 i‘:z—y7A23:(—1)2+3 1 =—(z—x) Ay = (—1)*" y =y—x=—(x-y)

Now, A = a13A13 +ax3Ax +azA A= —yz(y —z) —zx(z—x) —xy(x —y)

=2y(z—y) +ax(x—2) +xy(y —x)

=y2 —yz4 2% — x4 xy’ —x%y

=x*z —xzy +xy2 —xz? +yz2 —y2Z

=2 (z—y) +x( =) +y2(z—y)

= (z=y) —x(y+2) +yd = = ){x(x—y) —z(x =)}

=(2=y)x—y)x—2)=x-y)(r—2)(z—x)
ajlr ap ap

.. IfA=| a1 ax az; |andA;;is Cofactors of a;;, then'value of A is given by
az; azx  asy

(A) anAs; + a2z +a3Ass

(B) a11A11 +anAz +a1343:

(C) az1A11 +anAin +axAis

(D)a11A11 + az1421 +az14s;

(D) We know that the value of determinant is given by :

aj1An +axAz +asiAs

[ where A;; is Cofactors of a;y,]
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