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1. Let A be a 3 x 3 matrix with row vectors @, 3, ¢ and with determinant equal to 8. Find the
determinant of the following matrices.

a) Let B is the matrix having row vectors @ + 55,37 +5b — 27, b. det(B)=_ 16
b) Let C is the matrix having row vectors @ + @, b + €, @ + ©. det(C)= __ 16

d) Let E is AT, det(EA)= _ 64

(
(
(c) Let Dis A7!. det(D)= 1/8 .
(
(e) Let Fis 5A. det(F)= 5% x 8 = 1000

Solution :

Let’s present the matrices graphically.

- - - @+ 5b . — d4+a —
A=|—- b —| ,B= |- 3@+50—-2¢ —|,C=|— b+ée —
- b — — b — — d+c -

By the Property 1, Property 2, Property 3, Property 4 and Property 5 in Section 4-3

[~ d+5b ]
det(B) = det(|— 3@+5b—2¢ —|)
__ g __
- P -
- b —J
- . B
__ b -
S
= dct( — =2c — ) (Rg — RQ — R1>
_7 b o
B .
= —2det(|— @ —|) (B2 = —Ro)
> 2
—p -
—a -
=2det(|— b —|) (B2 ¢ R3)
_ g —
=2det(A) =2%8 =16
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[— da+d —
det(C) = det( b+¢é —|)
- d+d —
— 23 —
= det( b+¢é —|)
- d+¢ —
“ - 1
= 2det( b+é —|) (R1—>§R1)
i+é —
a _
= 2 det( b+¢ —|) (Rs — Rs — Ry)
c _
a
= 2det( b ) (Ry = Ry — R3)
¢

=2det(A) =2%8 =16
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2. Find the value of X for the given matrix is singular.

S

Answer: )\ = (1 ++/2i), (1 —+/2i) or "no real solution”

Solution :

Since A is invertible, then A~! exists and by Theorem 4.3 in Section 4-3:

A square matrix A is invertible if and only if det(A) # 0.

Since the matrix is singular, we have

2—X 3

Ozdet({ L

]):(Q—A))\—3x1:—)\2+2)\—3

It is easy to find that A = (1 ++/2i), (1 —+/2i) are the only two solution. Therefore, the given
matrix is singular only if A = (14 /24), (1 —/24).
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