Math343 Test #3

Name: t’“"‘ © t L}'\T{@*\ g

Directions: Show all work. Answers without work generally do not earn points. This test has 60
points, but is scored out 50 (scores capped at 50).

November 30, 2012

1. [6 points| Recall that My, I8 the vector space of {2 x 2)-matrices. Either show that the
following matrices are linearly independent or express the zero vector as a non-trivial linear

combination. _ 1 5 .
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2. [4 parts, 1.5 points each| Let S be a subset of My of size n, so that § = {vy,...,u,}
where each v; is a (2 x 2)-matrix. In (a)-(d) below, you do not need to show any work.

{(a) If S is linearly independent, what (if anything) can you say about n?

(b) If S is linearly dependent, what (if anything) can you say about n?
woth l-‘ff’f—cjX o7 Nz
(c) If S spans Mag, what (if anything) can vou say about n?
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(d) If S does not span Mo, what (if anything) can you say about n?
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3. [2 parts, 3 points each] Consider Py, the vector space of polynomials of degree at most 3.

(a) Find a basis for P;. What is the dimension of P57

{b) Let V be the subspace of Py consisting of all polynomials p(t) such that p(f) = p(-~t)
for every real number t. Find a basis for V. {Hint: consider a general element p(¢) =
at® 4 bt? -+ ct + d. What must be true for p(t) = p{-t) to hold?)
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4. [6 points] A matrix A and its reduced row-echelon form are displayed below.

wtd et = -t ~ck

11711 1 102 -1 0 3

-1 13 30 -3 o1 20 o0
A=1 95 {501 4 meflA) =110 00 01 -9
21 1 41 -8 000 00 o0
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Find bases for the row space, the column space, and the null space of A. Clearly label which
basis is for which space.
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5. |6 points] Consider the linear transformation fi R? - R? given by f ({ * J) = [ }? 5 1; o } {
Interpret the transformation f graphically, as a function mapping points in the plane to other
points in the plane.
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6. [6 points] Let L: R* — R be a linear transformation such that
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If possible, compute L ({
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7. |2 parts, 6 points each] Let L: R? — R? be the linear transformation given by
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{a) Find a basis for ker L. s
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{b) Let § and T be ordered bases for R? and B? given by
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Find the matrix A that represents L with respect to § and T'.
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Math343

8. [2 parts, 6 points each] Let L: V' — W be a linear transformasion, let § = {w1, ..., 0}
where each v; is a vector in V, and let T = {L{vy), ..., L(v,)}. One of the following statements

is true and the other is false,
FALE — e If S is linearly independent in V, then T is linearly independent in W.
"HQUE —3e T ig linearly independent in W, then S is linearly independent in V.

{a) Tdentify the true statement and prove it.
SUW@M %{7 L.(,Vi) J ) L(Vz'f’l-) {S '@Wi . E]/tige/? ¥ LU..& WQ» Sha

Coisider o Putar Coudomatom

U, Va5 Am ondep V,

aQ Vi + 0oVt o 8V, = Oy

St L 3 o b Faolowy e hove Tk
L(&s vyt b &mvm\) - L(§v>
all) #  +a, Lv) = By
Since L), - ) Li\fm) owe Un. M,QL@{?U i+ ol Troct Q ===, =0,

(b) Identify the false statement and give a counterexample. Your counterexzmple should
consist of a vector space V, a vector space W, a linear transformation L: V — W, and
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