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Matrices and Determinants

Level -3 Daily Tutorial Sheet-14

162. Putting s-a =a,s-b =,s-c =y, we get
a=2s-b-c=(s-b)+(s-c)=a+p
Similarly, b =y+a,c =a+p. Also,

a+P+y=3s—(a+b+c)=3s-2s =5

([3 + y)z oc2 ocz
LA T
72 P (asp)f
B+ a®-B+7)® o =(B+y)
_ BZ (Y I OL)Z _ BZ 0
y2 0 (o B)Z - y2

2
(B+7)" a-B-y a-B-v
=(oc+[3+y)2>< [32 y+oa-PB 0
yz 0 a+pB-y
[taking (a+[3+y) common from C, and Cg]

By v -B
=2(oc+[3+y)2><[32 Yy+a-p 0
yz 0 oa+p-y

1

Now applying C» — BC, +Cq and C3 — yC3 +Cq, we get

2(0c+[3+y)2 by 0 0
A=——L g2 B(y+a) B
Py 5 5
v 7" y(a+p)
2(0c+[3+y)2

p— [(Bv +Bo) (ver +vB) - BZYZ}

=2(a+p+ Y)Z [(GBYZ + 8292 + a?py + ap?y - Bzvz}

= 2(a+B+y)3aBy

= 253(5 ~a)(s-b)(s-c)
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163. Applying C; — xC; +yC, +2zC5 to get the term (x2 +y2 +22

164.

a(x2 +y2 +22

ay +bx cX +az

1
A:—b(x2+y2+22) by —cz —ax bz +cy
X

c(x2+y2+22) bz +cy cz —ax —by

Now taking (x2 +y2 +22)| common from C, and then applying R; —aR; +bR, +cR, [ to get the term
(a2 +b2 +c2 ]. We get
5 5 5 (a2 +b2+¢? y(a2 +b2+¢? z(a2 +b2 +02)
(x +y©+z
A= T x b by —cz —ax bz +cy
ax

c bz +cy cz —ax —by

Taking (a2 +b2 +c2

common from R; and then applying C, - C, -yC; and C3 - C3 —2zC; , we get

(x2+y2+z2 (a2+b2+c2 1 0 0
A= x|b -cz-ax cy
ax c bz —-ax —by
Now expanding along R; we get
1
A= —(x2 +y2 + 22 (a2 +b2 42 x[aczx +bczy +a?x?2 + abxy —bcyz}
ax
= (x2 +y2+22 (a2 +b2 +c2 (ax +by +cz)

a +X b1+x Cq +X
A(x)=a2+x b, +X €y +X
ag +X b3+x C3z +X

1 b1+x Ci+X| |ag+x 1 ¢q+X aq +X b1+x 1
A‘(x):l by +X Co+X|+[as+X 1 Co+X|+ay+X by+x 1
1 b3+x C3+X| jag+Xx 1 cg+X| [ag+X b3+x 1

Applying C, — C, —xC; and C5 — C5 —xC; in the first determinant of R.H.S.,
C; »C; -xC, and C3 —C5 —xC, in the second determinant, and C; - C; -xC5 and C, - C, —xCg3 in

1 by ¢ |ag 1 ¢ |ag by 1
the third determinant, we get A‘(x):l b, Cyl+la; 1 cpl+la, by, 1
1 by c3l |ag 1 c3| |jag by 1
a; by ¢
Now consider the cofactors of A(O) =la, b, ¢,
ag bz c3

Which are b,c3 —bsC,,coa5 —Cza5,a,b3 —byag etc. clearly.
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1 by ¢
1 b, ¢,
1 bs cj3

= (b203 - b302) + (clb3 _C3b1) + (b102 —bzcl)

Which is the sum of cofactors of the first row elements of A(O) .

a; 1 ¢ a; by 1
Similarly, [ap 1 cp|land|ax by 1
az 1 c3 az bz 1

Are the sum of cofactors of second row and third row elements, respectively, of A(0). Hence A'(x) =S.
where S denotes the sum of all cofactors of elements of A(O). therefore,
A"(x)=0
Since A‘(x) = S,A(x) = Sx +k s0,
(0)
(x)

165. o,B,y are roots of ax3 +bx2+cx +d =0

A =k
Hence, A(x) = xS + A(O)

ax3 +bx2 +cx +d = a(x—a)(x-p)(x -v)
Putting x =1, weget a+b+c+d =a(l-a)(1-p)(1-7)
Also product of roots afy = i
a

I
1-a 1-f 1-y
A=| a B Y

2 2 2
o) B Y

Taking o,f,y common from C,,C,,C5 respectively, we get

| 1 1 1 |
1-0 1-f 1-v

A=apyl 1 1 1= P
o« p 4| [@-o)a-B)a-v)

(L-p)-v) (A-e)@-v) @-o)L-p)

1 _ —aBy

(L-o)(-p)(2-v)

=

1 1 1 - by

g 1oy | [a-e)a-p)a-)f
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166.

167.

(1-0) (1-a) (1-a)
<1-B)A-7) x(@-P)A-v) x(@-P)L-v) —apy

e T EaEepa)

@-o® @ -y

d 25

e i |l BB a*p 2sd
a )2 a B)Z o v)z (1-o)(1-B)(2-7) a+b+c+d 2(a+b+c+d)
—a - - a

Wehave X2 =xxx =0 Y9 Y22 Ol_o & x3-x2.x-0xXx=0
0 ollo0 o] |ooO

Similarly, x4 - x> =-x6 =0
Now, by binomial theorem, we have
(p1+ax)™ = (pN)™ 4™ ¢y (p1 " H(ax ) +™ € (p1)™ 2 (aX ) oo+ MCpy (%)
m(m —1)
2!

m-1

=pMl +mp™MgX + pm_z(qx)2+....+qum

= p™M +mp" X +0+0 +...+0 = p™ +mp™IgX, Vvp,qeR

A is upper triangular matrix. So,

aij =0, |>j , aij =0, |<J
A = .. and A'= L
aij;to, 1<

B is lower triangular matrix. So,

bi =0, i< ]
B:{ I

bij;tO, IZJ

bij=0, |>J

And B'= L

bij;to, i<j
Cj=0, i<]j

Let C'=A+B=1 .

cij;to, i>]
ci =0, i>]

cr=(A+B’)={ )

Gj #0, i< ]
(A+B)x(A+B')=C (let) for C,cjj # 0 (for all i and j)

Therefore, (A‘+ B)x (A + B‘) is @ matrix of order nxn,vc;; =0 in any case.
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