Math 4377 /6308 Advanced Linear Algebra | Fall 2013

Dr. Vaughn Climenhaga, PGH 651 A

MIDTERM TEST #1

Monday, September 30, 2013

You must give complete justification for all answers in order to
receive full credit,
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Let V' be a vector space over a field K
(a) Let Wy, Wy C
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(¢) State what it means for V to be finite-dimensional. Assuming V
is finite-dimensional, define the dimension of 1 |5 points|
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{d} Define the dual space V7. |5 points]
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)

2. (a) Let W = {(2,y) € B* | 2 — 2y = 0}. Is W a subspace of &7
4
{

Prove your answer. |10 points]
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(b) Let V and W be vector spaces and let 72 1V — W be a linear
transformation. Let Y be a subspace of W. Show that T71(Y) is

a subspace of V. [15 points]
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3. {a) Let V be a vector space and let vy,....v, € V be lines

dependent. Given v,y € V| show that vy, ..., v, are linearly

independent if and only if v,1 & span{vy, ..., v, b (15 points)
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(b) Consider the vector space Py consisting of polynomials with degree
3 or less, and the subset

Does S span Ps? 15 points)
dim B =4, and S has 4 clements.
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4. Determine whether each of the following maps is linear, with proof.

(2) T2 C(R) = C(R) given by (Tf)(x) = [J t(f(1))*dt. [10 points]
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