MATH 325 Final Exam 12/18/24 12:30-2:30 p.m.

Name:

Show complete work—that is, all the steps needed to completely justify your answer. Simplify
your answers as much as possible.

1. Let

=

Il
| a— |
B =
w o =
|

~1 — o

(a) Compute a basis for the kernel of A.

(b) Compute a basis for the image of 4, i.e., the span of its columns.

0
(c) Is the vector [—3:[ in the image of A? Justify your answer.
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2. (a) Give three examples of vector spaces, different from R" for some n. For each of

them, describe the zero vector and the additive inverse of an arbitrary vector.
(b) Which ones of the following subsets of R?*? are subspaces? Justify your answers.

(i) the set of 2 x 2 diagonal matrices;
(i) the set of 2 x 2 singular matrices (i.e., not of full rank);
(iii) the set of 2 x 2 upper-triangular matrices.
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3. Let W be the subspace of R? spanned by [ 4 } and l: 1 }

(a) Compute an orthogonal basis of W.

(b) Find the vector x € R? that minimizes
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where the norm comes from the standard dot product.
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4. Let

I -1 0
A=|-1 2 -1|.
0 -1 1

(a) Compute the eigenvalues and eigenspaces of A.

(b) Is 4 diagonizable? If so, compute @ and a diagonal matrix D such that

A=QDQ1.
l-n -t O
(9) dee| 0 L - o—>~/\(@'>~w->\>—\+c-')0'f‘~ﬁ
- P
@ - -\ '

= ((’)9(_‘2.-—3% -t>3'—?—}
- Lc»)\>?\(/"3)

— & vabies ©, |

S/ '
N — oy v )
L - © I -t © {
N0 — o - 4 e | - Vi = !
(
o - | o o ©

 eBaspa e

- (
AV l{ o, 7L % ,X — V= [0 S(MM'SV\Z\
-\ { -1

- %HU}S 4.]
&W—QLV"'
: {
P | o - -t © -
— Ny T |-z
A; - [-—l L ~ o -~ T 2 '
o o ©

— o O o‘
* ;D - o \ © ‘
Lla% \{M \ 0o O 5‘} WmQQA ?COK
U \J e OV

— ( L S
& 0
wn TR %



