1. (6 points each) Determine whether each of the following assertions is true or false. Give
a brief explanation for each answer (full proof is not required).

(a) If D: P3(R) — R is linear and satisfies D(1) = 0, D(z) = 1, D(z?) = 2, and D(z3) = 3,
then D(f(z)) = f'(1) for all f(z) € P(R).
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(b) There exist (non-empty) matrices A and B such that AB = I and BA = 0.
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(c) If {v1,...,us} is a basis of V, {wy,...,w,} is a basis of W, and T : V — W is a linear
transformation such that 7'(v;) = w; for all ¢, then T is an isomorphism.
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(d) For every vector space V, the set of linear transformations T: V — V such that 72 = 0
is a subspace of L(V, V). 2 o oo
k. for aww,k'a V<IR", A=(veo), B'—(m). Tecean

L =0, Lg 70, vt (Lifle) 20 s A+B - (¢)) o (%)":1‘,,.

(e) There exists a sequence of row and column operations that transforms
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2. (25 points) Suppose V is a finite-dimensional vector space, T: V — V is a linear trans-
formation, and 8 and v are ordered bases of V. Let P be the change of coordinate matrix
such that P [z]s = [z], for all z € V. Express each of the matrices [T],, [T]} and [T]? in
terms of [T, P and P71
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3. (20 points) Find A°, where
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4. (25 points) Invert the matrix

0 0 10
-3 -1 0 1
1 0 °0:0
3 1 20

You need not show every step, but you should indicate enough so we can-see youf miethiod.
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