ullity both equal to 3.

(b) [4pts.] A is a 6 x 3 matrix with rank and nullity both equal to 3.
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Problem 2. TR,
Recall that two vectors ¥, € R™ are perpendicular if their dot product is zero: v = 0. Gt T
1
(a) [5pts.] Find a nonzero matrix A such that AZ is perpendicular to the vector ¥ = ‘:1
1
B s eaekily for every & € R3. [You do not need to justify how you found A, Ig_li’c_zgu do need
. to show that your choice of A satisfies the prescribed condition.] S C g\x R
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(b) [Spts] For the matrix A you found in part (a), let T ¢ R3 — R3 be the corr

sponding linear transformation. Find, with justification, a basis of the image of

.
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: mn@mem vectors in R". Consider the set
Wﬁ ' V = {# € R" such that 7- Z =7 - J} .

T
(a) [3pts.] Prove that V is a subspace of R".

3 v

2
(b) [3pts.] Let now Z = é] and

Ry
above.
1 0 1
= 1 % 1 & -1
Show that 7, = Sy and 73 = 1 belong to V
1 0 -1
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(c) [5pts.] Prove that {#,%,, %} is a basis of V.
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Problem 4. : ' “
(a) [5pts.] Using row-reduction find, if it exists, the inverse of the matrix

1
2
3

A=

W A () ’\M
M \ : 5
SL SR io %Di A Wl B %&—ﬁii \c UX
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he system

T
—_— _(b) [5pts.] | Let A be the matrix defined in (a). Find all soluti ns ¥ = [ ;l* of the
z

|
AT = [ 0 } . [There could be none.]
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i (b) [6pts.] Find a basis B = {1, ¥, Us} of R3 such that the B-matrix of T' is diagonal.
Write down the B-matrix of T'.
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