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To be answered: on the test paper
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Do not open this packet until instructed to do so.

Instructions:
- Enter your Name and Student ID # before you start.
- Using the calculator is not allowed (and not necessary) for this exam.

- Any work necessary to arrive at an answer must be shown on the ex-
amination paper. Marks will not be given for final answers that are not
supported by appropriate work.

- Clearly indicate your final answer to each question either by underlining
it or circling it. If multiple answers are shown then no marks will be

awarded.
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1. [2pt] Let V and W be two vector spaces. Let f: V — W be a function.
Write down the definition of f being a homomorphism.

fiv+v) = fh L) Hor ol DT eV

f(r'\‘}'): Y"]C(\-/)) ‘v[\or adl ”'—‘/E} Ve V.

2. Let P, be the space of all polynomials with degree at most 2. Let
B={l,z+2,(z+2)%
be a basis of Ps.
(a) [2pt] Find the representation Repg(z?).
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(b) [1pt] Suppose v is a vector in P, with Repg(v) = |4|. Find v. (You
6

do not have to expand the your answer.)
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3. [5pt] Let Maxs be the space of all 2 x 2 matrices. Let E;; be the 2 x 2
matrix whose %, j-entry is 1 and other entries are zeros. Then

B={Ei1,E12,Es1,Ez,}

is a basis of Msyy. Consider the matrix A = B g} and define the

homomorphism f : Mayxs — Mays by f(M) = AM for all M € Moys.
Find Repg g(f).
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1 0 0
2 5
vi= |3|,ve=[1]|,v3= |0 ,andu1:[5J,u2={2J.
7 3 1

(a) [2pt] Let f : R® — R? be homomorphism such that
f(vi) = f(va) = f(vs) = w1

4. Let
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(b) [3pt] Let B = {vi,vs,v3} be a basis of R® and let D = {u;,us}
be a basis of R%. Suppose g : R® — R? is a homomorphism with

1
2 0 0] ..
Repg p(9) = L 9 0]' Find g( H).
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5. [5pt] Let Mays be the space of all 2 x 2 matrices. Consider the matrix

A = F 3} and define the homomorphism J i Maxg = Mayo by f(M) =

39 b&(ﬁ} a basis
AM for all M € Myys. Fmd the null space and the range of f. [If you

use your answer from Problem 3, double check your answer to make sure
it is correct.]
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6. Let vi = B} and vy = [_21:] Let B = {vy,vs} be a basis of R? and let
S, be the standard basis of R2.

(a) [2pt] Find Repg, 5(id), the change of basis matrix from S, to B.
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(b) [3pt] Let f : R* — R? be a homomorphism with Repg, 5, = B ﬂ
Find Repgs(f).
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7. [5pt] Let A = B :g g} Find matrices P and Q such that
100
PAQ = {0 1 0}‘
~2r,+ 1 } =y 3
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8. [extra 2pt] Define a sequence by ay = 6, a; = 13, and

o CL% —5a,-1 +6a,-9 =0

for all n > 2. Find a formula for a,,.

[Hints: First make an observation that

=B L)

Then you may use the fact

5 —6] [23][20][2 3]
1 0] |1 1]]0 3|11
to find the answer.]
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1 5
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6 5
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