1 MATH 317, Fall 2007, Test 3

Problem 1 (25 points) Consider a linear transformation L; : ¥V — W and a linear transformation
Lo : W — X, with V, W and X, vector spaces.

a) Show ker(L;) C ker(Lg o Ly).

b) Show range(Ly o L) C range(Ls).

Problem 2 (15 points) Consider the linear transformation L : Py — Po defined by

L(p(x)) = p(a) + 7-p(z).

Consider the basis in Py, B = (1,1 + x,1 — 2?). Calculate the matrix associated with L, with
respect to this basis, Agpg.

Problem 3 (15 points) Consider a linear transformation L : Py — P2 whose matrix with respect

to the basis B = (1,1 + z, —2?) is
1 2 0
App=12 -1 0.
0 0 1

Find the matrix for the same linear transformation with respect to the standard basis S = (1, z, z?),
ie., Agg.

Problem 4 (15 points) Consider the 2 x 2 matrix
11
a=(1 1)
and the linear transformation on the set of 2 x 2 matrices Mg, L : Mg o — My o defined by
L(M):= AM.
a) Find the range of this linear transformation.
b) Find the Kernel of this linear transformation.

c¢) Verify the dimension theorem.

d) Is this Linear transformation an isomorphism? Why or why not?

Problem 5 (15 points) Consider the same linear transformation as in Problem 4.



a) Find the eigenvalues of this linear transformation.
b) Find the corresponding eigenspaces.

c) Is this linear operator diagonalizable? Why or why not?

Problem 6 (15 points) Consider the orthogonal set in R?,

1 0
{Wy, W}, wy=| 2 |,W=1[1].
-1 2

Using Gram-Schmidt process, find 1 more vector ws, so that {w;, Wy, wWs} is an orthogonal set
spanning R>.



