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1. Given an ordered basis 3 for a finite-dimensional vector space V over field F', show
that the mapping T defined below is linear.

T:V — F"
T — [7]g

That is to prove [aZ + ¥]g = a[Z]s + [y]p for any &, ¥y € V and a € F.
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2. Sec. 2.1: Q31

Definitions. Let V be a vector space, and let T: V — V be linear. A
subspace W of V is said to be T-invariant if T(x) € W for every z € W, that
is, T(W) C W. If W is T-invariant, we define the restriction of T on W to
be the function Ty: W — W defined by Tw(x) = T(x) for all x € W.

31. Suppose that V = R(T)®W and W is T-invariant. (Recall the definition
of direct sum given in the exercises of Section 1.3.)
(a) Prove that W C N(T).
(b) Show that if V is finite-dimensional, then W = N(T).
(c) Show by example that the conclusion of (b) is not necessarily true

if V is not finite-dimensional.
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3. Sec. 2.1: Q32

32. Suppose that W is T-invariant. Prove that N(Tw) = N(T) N W and
w) = T(W).

R(T
Pwmfz W - o o
T W-> W Two=Tw vaeW.
¢ ¥4 e NCw) W
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4. Sec. 2.2: Q4
4. Define

T: M2><2(R) — PQ(R) by T (CL b

_ 2
c d) = (a+0b)+ (2d)x + bx~.
Let
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5. Sec. 2.2: Q12

12. Let V be a finite-dimensional vector space and T be the projection on
W along W', where W and W’ are subspaces of V. (See the definition
in the exercises of Section 2.1 on page 76.) Find an ordered basis 3 for
V such that [T]s is a diagonal matrix.
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