Math 310 (35180), Fall 2015
Instructor: Chris Skalit
Quiz 9
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where D is diagonal and the columns of S are eigenvectors for A.

1. (6 points) Let A = Diagonalize A. That is, find a factorization A = SDS™!

Solution: The characteristic polynomial for A is P4(t) = det(A—tl) = (1-t)(2—t)—2 =
t(t — 3). Hence the eigenvalues are 0 and 3. Our eigenspaces

= = ([ 3f) = (g 3f) =[]
s = Nul(A — 3) = Nul (H _ﬂ) = Nul ({(1) _éD - bt { m }
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Hence,wecanputs—[ 1 1},5 —{ 1/3 2/3],andD—[O 3].

2. (4 points) Denote by P, the space of polynomials having degree at most 2. Let B =
{91, 92, g3} be the standard basis:

gi(r) =1 go(z) =2 gs3(z) ==

Let T : Py — Py be the linear transformation defined by T'(f) = f + %. Write down the
matrix [Tz for T with respect to B, and use it to find all eigenvalues of T (you do not
need to compute the corresponding eigenvectors).

Solution:
T(gl) = 1 = g1
T(g2) = z+1 = gi+g
T(gs) = 2*°+2r = 292+ g3

110
Thus, [T]s = [[T(a1)ls [T(92)]z [T(g3)]5] = {0 1 2|. With B = [T, we compute
001
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