Solutions — §6.1

9. Consider the function L : M3y — My defined by L(A) = [ 23 1 ] A.

1 2 -3
1 2 0 -1
(a) Find L 3 0 2
4 1 -2 1
1 2 0 -1 1 2 0 -1
L 30 2 3 :[f g _;] 3 0 2
4 1 -2 1 4 1 -2 1
15 5 48
-5 -1 10 2

(b) Show that L is a linear transformation.
Let A and B be 3 x 4 matrices.

Lm+3p{f g_éhA+m
-[13 slar e )
— L(4) + L(B)

Therefore L(A+ B) = L(A) + L(B).
Let ¢ be a real number.

L@A):[f . _é]aﬂjzc[f . _é]A:cMA)

Therefore L(cA) = cL(A).

Hence L is a linear transformation.

20. Let L : P, — P be a linear transformation for which we know that L(¢t 4+ 1) = 2t + 3 and
L(t—1)=3t—2.
(a) Find L(6t — 4).

We need to find = and y such that x(t+ 1) + y(t — 1) = 6t — 4. Therefore x +y = 6 and
x —y = —4. Adding the two equations we get 2z = 2, so x = 1. Therefore y = 5.

L(6t — 4) :L<(t—|—1)—|—5(t—1)>
— L(t+1)+5L(t—1)
— 2t +3+5(3t—2)
17t -7

(b) Find L(at + b).

We need to find = and y such that x(t + 1) + y(t — 1) = at + b. Therefore z +y = a and
xz —y =b. Adding the two equations we get 2z =a+ b, so x = “T+b. Therefore y = “T_b.
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