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1. For each integer n, we have {1, sin(x), sin(2x), ..., sin(nx)} is an linear independent subset of the
vector space F of all functions mapping R into R. Find a basis for the subspace of F spanned
by the functions

f1(x) = 3− sin(x) + 3 sin(2x)
f2(x) = 1 + 2 sin(x) + 4 sin(2x)
f3(x) = − 1 + 5 sin(x) + 5 sin(2x)
f4(x) = 1 + 3 sin(2x)

Answer: the basis is {f1(x), f2(x), f4(x)}

Solution：

Similar with 3-3 example 4.

rref(

 3 1 −1 1
−1 2 5 0
3 4 5 3

) =
1 0 −1 0
0 1 2 0
0 0 0 1
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2. Let T1, T2 are both a linear transformation from V to V ′ and let (T1 + T2) : V → V ′ be defined
by

(T1 + T2)(v⃗) = T1(v⃗) + T2(v⃗)

for each v⃗ in V . Prove that T1 + T2 is also a linear transformation.

Solution：

3-2 problem 43.
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