2. Let T : P3(R) — P3(R) be defined by T'(f(z)) = f'(xz) + f"(z). Determine whether T' is
diagonalizable, and if so, find a basis  for P3(R) such that [T is a diagonal matrix.
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4. Let T be an invertible linear operator on a finite dimensional vector space V. Prove that if T’
is diagonalizable, th&lLls di onah able. ]Do“
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2. Find the general solution to the following system:
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1. If v; and vy are eigenvectors of a linear operator T with eigenvalues A\ and Ay and A\ # Ao,
show that the T-cyclic subspace generated by v; 4 vy is 2-dimensional.
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2. Let V' be a finite-dimensional space and let T, U € L(V,V). Suppose further that V is a
T-cyclic subspace of itself. Show that T7U = UT if and only if U = ¢(T') for some polynomial
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1. (True/False Jeopardy) Supply convincing reasoning for your answer.

(a) T F Supposethat T : V — V is a linear transformation, and that dim V' < co. Suppose & W\&( A—()._-_—_‘Y%QX—()

that A1,...,\, are the eigenvalues of T. If mqy(A1) + -+ + mg(Ay) = dim V, then
T is diagonalizable.

(b) T F If a linear operator T is diagonalizable, it must have distinct eigenvalues. VL < w >
(¢ T F IfT :V — Vis a linear transformation and ¢(¢) is a polynomial such that
g(T) = 0, then the characteristic polynomial of T" divides g. T\/{ e ( (W 23 Q_ Wz
(d) T F Let Wy and W5 be the T-cyclic subspaces generated by v, and vy respectively. If an
v1 € Wy, then W7 C Wh. T VZ,WL T’lv -e 1 )
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2. Suppose that V' is a finite dimensional vector space, and that 7" : V' — V is a nilpotent
linear transformation; i.e., 7" = 0 for some n > 0. Prove that if T is nonzero, it cannot be
diagonalizable. u
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