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Name: A NVASS) Math 511  June 25, 2008

(Work will be graded on the basis of clarity as well as accuracy. )

(15) 1. True-False. Write T or F and give a reason in each case If the answer is F', it would
be convincing to give an example.

(a) If Az = Ay then « =y
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b) The zero vector belongs to every subspace of any vector space.
V'
(c) If A is a 3 x 3 matrix whose columns are linearly independent, then so are its rows.
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(15) 2. Let T be the linear transformtion with matrix

1 5
-1 4}
Draw the = — y-plane and show the image of the basis vectors e; and ez under T’ (label
them as Te; and Tey in your figure). Te; and T'e, linearly independent?




(25) 3. Find the row space and the nullspace of the matrix
0 0 1 2

A=10 0 1 2

1 110

What are their dimensions, and how do you know this is true (use results from class)?
Give a basis for each of these subspaces.
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(20) 4 (a). Complete the definition: the vectors vy, v2,vs are linearly independent 1f
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Use the answer in (a) to show that the vectors

Voo e Uz
[172’ 1]) [274a 2], [1a ]-a 1]

are not linearly independent (and thus are linearly dependent).




(20) 5(a). Let P be the (4-dimensional) vector space of polynomials of degree at most 3, and D be
the differentiation transformation. How do we know that D is a linear transformation
on Pj (you should refer to things you learned in an earlier class or two!)?
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(b) Is the operation that takes a polynomial P(z) to

x
/ P(t) dt
a linear transformation on P;? Explain.

f /QA«Q_,.QM Z’;?M% f‘"é/l 735;;_ :}

%..49‘
L \ Wé
Cow be @ sloree 7 fﬁ 7/
A é* e 4 /
LV 3
e =~




