Math 410
Exam 2

Due July 29, 2019

Name:

1. Show that, for any m x n matrix A, the solution set to the homogeneous
system A7 = 0 is a subspace of R™ and the set {b |AT = b is consistent}
is a subset of R™. Is the set of solutions to a non-homogeneous system
AZ=ba subspace of R"? Explain why or why not.

2. Let V be a vector space and let W; and W5 be subspaces. Show that
the intersection W; N Ws is also a subspace of V. Is it true that the
union Wy U Wy is also a subspace of V7 If so, prove it. If not, provide
a counterexample. For 5 points extra credit, construct the ”smallest”
subspace of V' containing Wi U Wh.

3. Find a subset of {07, v3, 03, v3, ¥5} that forms a basis for span{v1, 03, v3, 04, U5}
and write the remaining vectors as a linear combination of those where

U_i = (27 _174)7 ’U_ﬁ = (174a _2)a U_é = (37 _67 10),
vy = (—1,5,-6), vs = (4,7,0)
4. Find the transition matrix Pg_,p from the basis B to the basis B’ where

B={(-1,1,2),(1,-1,1),(0,1, 1)} and B = {(2,1,1),(2,0,1),(1,1,—1)}.
Then apply the matrix to find (¢) g where (¥)p = (—3,2,9).



