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. includes each page.
Please write your name on each page you submit.

You will have 50 minutes to complete this exam. You may not use a
calculator, or consult your textbook, <lass notes, or any other
materials. If you need more space for your answers, please use the
back of the pages.

Show your work for these problems, don’t just give an answer. If a
question asks you to prove something, please write a complete proof.
Unless otherwise stated, you may use any results proved in class or in

chapters 1-5 of the textbook, or facts from Math 33A, but please
make it clear when you are doing so.

Unless otherwise stated, you will not receive full credit for giving the
correct answer with no explanation. You may still earn partial credit even
if your final answer is incorrect.
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Recall the following notation (here, F is a ficld): |

e R is the field of real numbers. nActuaries@grmail. com

_actuary * B

www.math.ucla.edu/

i

e C is the field of complex numbers.
e Q is the ficld of rational numbers.

e " = {(a1,...,a5)|a1,...,an € F} is the vector space of n-dimensional vectors with entries
in F.

® My« (F) is the vector space of m x n matrices (i.e. m rows n columns) with entries in F.
e P(F') is the vector space of all polynomials with coefficients in F.

e P, (F) is the vector space of all polynomials of degree < n.

e For any set S, F(S, F) is the vector space of functions from S to F.

e C(R) is the vector space of continuous functions f € F(R,R).

e If V and W are vector spaces, L(V,W) = {T : V — W|T is linear} is the vector space of
linear transformations 7' : V — W.
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1. (30 pts] Let V = P»(R) and let 8 = {1l +z,z + 22,1 4 2%} be an ordered basis for V. SYou do

NOT need to show that this is a basis.) 2x’: bt
\ ") (a) [12pts] Let T : V — V be the linear trausfon%a)t\ion Se;ir%e
Find [T (you do NOT need to show that T is linear)
Azl
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(b) [6 pts] Let W be a two dimeunsional vector space over R, and let v = {w;,w;} be an
ordered basis for W. Let S : V — W be a linear transformation., and assume that

1 0 -1
(ST} = 9 1 ) Find [ST]}, where T is the linear transformation from part (a) .
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g (c) {12 pts] Let a =711, zﬂe another ortdres basx for V. " Find the matrix Q which
- changes a-coordinates” mto B-coordinates (that is, the matrix Q for Wthh Q[f(z)]a =
[£(@)]s for all f(z) € V). syt 1
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3 3 -9
2. [20 ptS] Let A=10 1 6] € Af3x3(R).
0 0 3

6 (a) [5 pts] Find all of the eigenvalues of A, along with their algebraic multiplicities.

\3”\ 3 -9 3V (3-0)
0 (- A 6 = o

o © 3-)\/ (};1, 3Moi\‘“\"‘2)

(/{ (b) [10 pts] For each of the eigenvalues you found in part (a), find the dimension of the
corresponding eigenspace.
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(c) [5 pts] Is A diagonalizable? Explain why or why not. (If it is diagonalizable, you do
NOT need to give an eigenbasis or find a matrix Q such that @ 49! is diagonal, simply

showing it is diagonalizable is sufficient.) 2 3 -4
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3. [20 pts] Let T : Po(R) — Max2(R) be a linear transformation defined by

f(O) f1(1)

(you do NOT need to prove that T is linear).

‘ (a) [8 pts] Is T onto? Prove that your answer is correct.
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/ \/[/(b) 12 és] Is T one-to-one? Prove that your answer is correct.
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and assume that dimV > dimW.

4. (15 pts] Let V and W be finite dimensional vector spaces
ns. Prove that the composition

Let T:V s WandU : W >V be linear transformatio
UT :V — V is not an isomorphism.
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V be linear. Assume that A

5. [15 pts] Let V be a vector space and let T : V — V and U:V =
tor of T, and assume that

TU = UT (that is, that T and U commute). Let v be an eigenvec
U(v) # 0. Prove that U(v) is also an eigenvector of T.

v yts aneiqe vectov of’[’ A hevl
| q
T v v A Y

Oy e S o Sat |
TCY Q)= A () TCu) qecom 79
wiv) T/\J,/(}L‘\\‘*\’i”"\/‘l ' u(v\10/ )

5 oY et (V) U AT AR 3 a
-{;:‘-‘)"‘(u/ z ‘}L\

A "
Gl (b W9 [Tl g
V ) —— ¢ /l -.j, 4 NP7
mwvw slnce P, 1A ,)”,)J« :ﬁ7‘Vf
\ ¢tgen v loe v
ey oot / [V Ty
Lb /) ol [¢¢ '/ \?1} 4 s ///,,/
/ﬁeﬂ K QU)@V\VGHUV |
murftnin,
////’y 7(14/&@ {’QC/{LC()
= .
Tv ) v
T(vl) 2 U(T ) .
20 (av) ? PSNIRD) -
,.»’UU)TO s V)
~ i3 9".’ erve <t

/\/ o€ T vql2
//’ \



- —=euan MACHWU

Name:

it if y a space /OUT answers.
This page intentionally left blank. You made use it if you need extra space for your :




