1. (a) Find two linear transformations 7' : V. — W and U : W — V such that
UT = Ty (the zero transformation from V to V) but TU # Ty (the zero
transformation from W to W).

(b) Based on T" and U in (a), find two matrices A and B such that AB = O but
BA # 0.
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2. Let go(z) =2+ 1. Let T : P,(R) — P3(R) and U : P3(R) — R3 be defined by
T(f(x)) = f'(z)go(x) + /Oxf(t)dt and U(h(x)) = (1(0), h(1), /(1))

Let a, B, be the standard ordered bases for P»(R), P3(R), R? respectively.

(a) Compute [T, [U]}, [U]}[T]a and [UT]2.
(b) Let ho(z) =1 — 2z — 22 + 23, compute [ho(z)]s, [U]g[ho(:v)]g and [U(ho(x))]y-
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3. Sec. 2.3: Q17

17. Let V be a vector space. Determine all linear transformations T: V — V
such that T = T2. Hint: Note that z = T(z) + (x — T(z)) for every
x in V, and show that V = {y: T(y) = y} ® N(T) (see the exercises of
Section 1.3).
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4. Let V and W be two finite-dimensional vector spaces, and let T : V. — W be a

linear transformation. Suppose ( is a basis for V. Prove that T is invertible if and
only if T'(53) is a basis for W.
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5. Sec. 2.4: Q16

16. Let B be an n x n invertible matrix. Define ®: M,y (F) — My, xn (F)
by ®(A) = Bt AB. Prove that ® is an isomorphism.
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