Math 131 - HW 6

Read Section 3.C.

1. Let p = (e1,...,e,) and v = (eq, ..., €,) be the standard bases for R” and R™, respec-
tively. For the following linear transformations 7' : R” — R™, compute [T]g the matrix
representation of 7' with respect to the bases § and 7. (Recall that our book uses the
notation M(T) for [T7]j.)

(a) T :R3 — R? defined by T'(z,y,2) = 20+ 3y — 2,7 + 2).

(b) T : R™ — R™ defined by T'(ay, as,...,a,) = (ay,a1,...,a1).

. As we did in class, consider the linear map D : P3(R) — Py(R) given by D(p) = p/

(where p’ is the derivative of p). Find a basis 8 of P3(R) and a basis v of Py(R) such
that the matrix [D]} is:

1 000
0100
0010

. Suppose that V' and W are finite-dimensional vector spaces and that T is a linear map
from V to W. Given a basis § = (vq,...,v,) of V|, prove that there exists a basis
v = (wi,...,wy) of W such that the first column of [T']} is of the form:

1 0
0 0
|oor .
0 0



