Week 11

7 Suppose V is finite-dimensional and P € £(V) is such that P? = P and
every vector in null P is orthogonal to every vector in range P. Prove
that there exists a subspace U of V' such that P = Py.
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(c) Let V be a finite dimensional vector space. For any diagonalizable S,T € L(V),
S+ T e L(V) is also diagonalizable.

TRUE FALSE

(d) Let T be a linear operator on a vector space V. Then the set of eigenvectors
corresponding to an eigenvalue of 7" is a subspace of V.

TRUE FALSE

(e) For any linear operator T' on R7, there exists an ordered basis 4 of R” such that
M(T, 3) is upper triangular.

TRUE FALSE

(h) Let V be a real inner product space and v,w € V. Then |[v+ w| = |jv|| + ||w] if
and only if there exists a real number ¢ such that v = cw or w = cv.

TRUE FALSE
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3. (9 pts) Let P2(R) be the vector space of all real polynomials of degree at most 2 and
= {1, 2,22} be an ordered basis of Py(R). Define a linear operator T on P»(R) by

T(p(x)) = zp'(z) — p(1).

(a) Find the matrix M(T, f);
(b) Find all the eigenvalues of T

(c) Determine if T' is diagonalizable. If so, find an eigenbasis «a of T and the corre-
sponding matrix M (T, «).
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