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(1) Show that the characteristic polynomial of the k£ x k matrix

00 ... 0 =—ap
10 ... 0 —a
00 ... 1 —Qp—1

is (=1)*(ap + art + ... + ap_1t* 1+ tF).

(2) Is T : Po(R) — Po(R) defined as T'(f(z) = f(0)+ f(1)(x+2?) diagonal-
izable? If yes, find the basis which diagonalizes the representing matrix.

(3) Suppose that A € M,,,(F') has two distinct eigenvalues A; and Ay with
dimW,, =n — 1. Show that A is diagonalizable.

(4) Let T : V. — V be an isomorphism. Show that 7" is diagonalizable if
and only if 77! is diagonalizable.

(5) Let T : V' — V be a linear transformation on a n-dimensional vector
space V. Show that if 7% = 0 for some k then 7™ = 0.

6) Find a 3 x 3 matrix whose minimal polynomial is 7.
(6) Find h 1 pol lis #3
(7) Determine whether for T : V' — V' the given subspace W is T' invariant.
(a) Let V =C[0,1] and T(f(t)) = ([, f(z) dz) t and
W ={feV | f(t) =at+ b for some a and b}.
(b) V = Maya(R), T(A) = ((1) é) Aand W= {A €V | A — A}.
8) Find the cyclic subspace generate z = where :
(8) Find the T cyclic subspace g d by (?é)hT

Ma(R) = Moa(R) is defined as T(A) — @ ;) A

(9) Show that if 7" : V. — V is a linear transformation and W is a T-
invariant subspace then T : V/W — V/W defined as T'(v) = T'(v) is a
linear transformation.

(10) If f, g and h are characteristic polynomials of T, T'|y, and T respec-
tively . Prove that f(t) = g(t)h(t).

(11) Show that if 7" is diagonalizable then T is diagonalizable.
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(12) Show that if T|yy, and T are diagonalizable and they have no com-
mon eigenvalues then so is T'.
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(13) Let A = 4 | . Let W be the T4 cyclic subspace of R3 gener-
1

— N
DN O =

ated by e;.

(a) Compute the characteristic polynomial of (T'4)j,, -

(b) Show that ey + W is a basis for R®/TV and use this to compute
the characteristic polynomial of 7T'.



