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Problem 1. ( 35 points ) Let Z be the subspace of R? such that the set:

1
B v = |1 , U= y
1
is a basis for Z.

(a) (15 points) Construct an orthonormal basis of Z from the basis B.
Hint: Apply the Gram-Schmidt process to the vectors of B.
(b) (20 points) Given that the vector

-

belongs to Z, find the B-coordinates of w.
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Problem 2. (30 points )
(a) (20 points) Consider the following subspace V of R®:

V ={(z,y,2) € R*: 2+ 3y + 5z = 0}.

Find a basis of V.

Hint: There are many ways to do this problem. An easy one is to write V as the kernel
of a matriz.

(b) (10 points) Let V be as in part (a), and let W be the following subspace of RS:

W = {(z,y,2) € R®: 2z — 3y + 52 = 0}.
Is the union of V and W, which is the set
VUW = {(z,y,2) e R*: (x y,2) € V or (z,y,z) € W},
a subspace of R37 Justify your answer.
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Problem 3. (25 points) s §

(a) (15 points) Assume that A and B are two invertible n x n matrices. Describe the
image (range) of AB:
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Im(AB). ,
Justify your answer. !
(b) (10 points) Can there exist an invertible 2 x 2 matrix C such that

ker(C) = span { BJ }?

Justify your answer. ‘4

\’S Hint: Use the rank-nullity Theomm/ _.
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Problem 4. (10 points) Let V and W be two subspaces of R”. Assume that

V C W and that dim(V) = dim(W).
Show that
given V=W
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