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Given vector spaces V and W, let T': V — W be a linear transformation. If U is a subspace
of V, show that the set
TU)={T(x) :x € U}

(called the image of U under T) is a subspace of W.

. Find a basis for the null space of the matrix

10 -5 1 4
-2 1 6 -2 =2
02 -8 1 9

. Find a basis for the space spanned by the vectors
1 -2 6 5 0
10 1 | -1 |3 3
Vi = 0l Vo = 11|’ V3 = 21 V4 = 31’ V5 = —1|-
1 1 -1 —4 1

. Show that

5=q12) [3)

is a basis for R?, then find the change-of-coordinates matrix from B to the standard basis for R?.

. Let U be an n-dimensional subspace of an n-dimensional vector space V. Prove that U = V.

) Let B = {by,by} and C = {cy, ¢y} be bases for R? where

S ER ]

Find the change-of-coordinates matrix from B to C, and also the change-of-coordinates matrix from
C to B.

: In IP,, find the change-of-coordinates matrix from the basis

B={1-2t+13—5t+ 4t 2t + 3t*}

to the standard basis C = {1,¢,t*}. Then find the B-coordinate vector for ¢ — ¢2.

Show that A is an eigenvalue of A if and only if ) is an eigenvalue of AT.



9. Find the characteristic polynomial and eigenvalues of
7 =2
=3 3]
10. If possible, diagonalize the matrix

A:

O N =~
S w o
W = N

whose eigenvalues of 3 and 4.



