Math 2660 Topics in Linear Algebra, Quiz 9 Key, Fall 2008

Name:
For full credit, show all steps in details

1. True or False (1 point each)

(a) If L:V — W is a linear transformation, then L(0) = 0. True

(b) Given a nonzero a € R?, the translation L : R? — R? defined by L(x) = x + a is
a linear transformation. False

(c) Given z € R, the map L : R" — R", L(x) = c¢x is a linear transformation. True

2. What is a linear transformation L : V' — W between the vector spaces V and W? (2
points)

L:V — W is a linear transformation if L(ax + fy) = aL(x) + SL(y) for all x,y € V
and o, 7 € R.

3. Find a matrix A that represents the linear transformation L : R?* — R? such that

L(x) = Ax for each x € R? where L((x z9,73)") = (9 — 71,23 — 29)". Then use it to
1

compute L(x) where x = | 1|. (5 points)
1

L(e)) = L(1,0,0)T = (—1,0)",

L(GQ) - (L<()* 17 0>T - (1* _1)T7

L(e3) - L<Ov 0 1>T = (07 1)T

So the matrix representation with respect to {ei, es, e3} of R? and {e;, e;} of R? is

0 -1 1

e L el = | 1 Y-

Then

1 _
L(i)_{llo}



