Math 310 MIDTERM I FALL 2016

1. (30 pts) A real function f defined on the real line R is said to be an odd function if
f(t) = ~f(—t), Vt € R. Prove that the set O of odd functions with the operations of
addition and scalar multiplication defined as follows: .

Vf,geO,vte R: (f+g)t) = f(t)+ g(t), VfeO,VeteR: (cfit) =cflt),
is a vector space over the field R.
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2. (40 total pts; each subproblem has the indicated value)

(a) (5 pts) Give the definition of a linearly dependent set S in a vector space V over a field F
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(b) (15 pts) Give the definition of a linearly independent S set in a vector space V over a field

Fand state without proof an® if and only if” condition on a subset T of V' that
~ ensures that T is linearly independent
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(c¢) (20 pts) Determine whether the following set of vectors in R is linearly dependent

{(_21 2: 2): (1: 2, "1), (";3, ——3, 3)}
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3. (30pts; each subproblem has the indicated value)

(a) (10pts) Give the definitions of an :
i) n x n symmetric matrix over a field F;;
ii) n x n anti-symmetric matrix over a field F.
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(b) (20 pts) Find a basis of the vector space consisting of all 4 x 4 symmetric matrices over a
field F, and justify your answer.
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4. (30 pts) Determine the values of @ € R such that the following four vectors in R* are
linearly dependent

(1,a,3a+d%2), (0,1,0,4¢%), (0,0,1,-1), (0,0,a® —1,1).
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