PROBLEM (7) FROM SECTION 3.2

DAVID SEAL

Example 1. On Ry[t], let (T\p) (t) = p(t —1). Find the matriz of T;.

Note that T} : Ry[t] — Ry[t] maps functions to new functions. Func-
tions are defined by how they act on their arguments, in this case t.
The standard basis for Ry[t] is the set, {1,¢,4?}. That is, as functions,
we can write by(t) = 1, by(t) = ¢, and bs(t) = %
If we evaluate these functions at t =t — 1, we see how T} operates
on them:
bi(t—1)=1, by(t—1)=t—1, and bgt—1)=(t—1)>.
Therefore,
(lel)(t) = 1, (T1b2>(t) =t — 1, and (leg)(t) = (t — 1)2 .
If we write each of these in the standard basis, we have
[lel]g = (17 07 O)T7 [TIbQ]E = <_17 17 O)T7 [T1b3]5 = (17 _27 1)T

The matrix for the linear transformation is constructed by stacking
each of these vectors next to each other:

1 -1 1
Tle=[0 1 —2
0 O 1
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