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1. Let A be a 3 x 3 matrix with row vectors @, _b: ¢ and with determinant equal to 5.
Find the determinant of the following matrices.

(a) B is the matrix having row vectors @,3@ +4b + 27T, b.
(b) C is the matrix having row vectors @ + b, b + ¢, @ + C.
Answer: = det(B) = —10,det(C) = 10
Let’s present the matrices graphically.
- a - - i - — a+b -
A=|— b —|,B=|— 3@+4b+2¢ —|,C=|— b4+é& —
5 - - ; - — @+d -

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

_ a _
det(B) = det(|— 3d+4b+2¢ —|)
- -
- p -
= det( — 4b+2¢ — ) (RQ — Ry — 3R1>
- -
s
= det( — 2 — ) (R2 — Ry — 4R‘3>
__ b -
— g - .
=2det(|— ¢ —|) (B2 = - R)
> 2
— 0y —
- a -
= —2det(|— b —|) (Ry <> R
- -

= —2det(A) = —-2x5=-10
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(Ry — Ry + Ry),(Ry — Ry + Rs3)

(R — %Rl)
(Ry — Ry — Ry), (Ry — Ry — Ry)
(R — Ry — Ry),(Ry — R — R3)

<R2 — —Rg), (Rg — —Rg)

(Rl < RQ), (Rg < Rg)

2. Prove that if A is invertible, then det(A) = 1/ det(A).

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.

By Theorem 4.4 in Section 4-3 :

For two matrix A, B, det(AB) = det(A) det(B)

, we have 1 = det(I) = det(AA™!) = det(A) det(A™1).

Hence det(A™!) = 1/det(A).
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