Answer on Question #46092-Math-Linear Algebra

Use the properties of determinants to evaluate the following determinant:

(b+c)? a? a?
b? (c+a)? b?
c? c? (a+b)?
Solution
Let
(b+c)? a? a’®

A= b? (c +a)? b?

c? c? (a +b)?

Applying C; = C; — C3 and C, — C, — C3, we get,

(b +c)? — a? 0 a? b+c—a 0 a?
A= 0 (c+a)? —b? b2 =(a+b+c)? 0 c+a—b b?
c2—(@+b)? c2—(a+b)? (a+Db)? c—a—-b c—a-b (a+b)?

here, take common (a + b + ¢) from C; & C,.

Now, applying R; = R3 — (Ry + R;), we get,

A=(0L+b+c)2b+(§_a X b Zz _@tb+oy ab+:6c—a2 N b (Ijz
c+a-— ab c+a— ’
—2b —-2a 2ab —2ab —2ab 2ab
applylng Cl d aCl & Cz g bCZ
(a+b+c)2fab+tac  a? a?
A= ——F—| b2 bc+ba b?|,
ab
0 0 2ab

applyingC; » C; + C3&C, = C, + C5

(a+b+c)? b+c a a
Az—bab-Zab b c+a bl
a 0 0 1
here, take a, b, c common from R{, R, & R;
— 2 b+c a
A= 2ab(a+ b +c) | b c+a|’

expand along R;

A= 2ab(a + b + ¢)?[(b + ¢)(c + a) — ab] = 2ab(a + b + ¢)*[ab + ac + bc + ¢? — ab]
=2abc(a+ b +c)?(a+b+c) =2abc(a+b+c)d.

Answer: 2abc(a + b + ¢)3.
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