Problem 1 (10 pts)

1. Define what™} means for a s

ubset .S of a vector space V' to be linearly
dependent.
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2. Let @ be the canonical basis of F5(R) and let T : Py(R) — Py (R) be
the linear transformation defined by T(P) = P'. Give @ -
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3. Define the null space and the range of a linear transformation 7" - V-
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Problem 2 (10 pts)

Let 8 be the standard ordered basis for Fg(R) and let -y be an ordered basis on
R3 given by v = {(1,2,0), (1,0,1), (0,1,1)}. Let T be a linear transformation
from P3(R) to R® with matrix representation
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Compute T(1 + 25 + z%). Give your final answer in terms of the standard

basis on RS,
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Problem 3 (10 pts)
Recall that Py{R) is the space of polynomials of degree less or equal to 4 in

R, Let V = {f € Fi(R) : (2) = 0} and W= {f € Py(R) : (1) = 0}.
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Problem 4 (10 pts) '
Let V and W be two vector spaces, let § be a basis fVandltTandUbe

two linear transformations form V to W. Prove that if 7" and U are equal
on BthenT =U.
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Problem 5 (10 pts)
Let Dqxo(R) be the space of diagonal matrices in Maya(R). Let T': May
Myx»(R) be the linear transformmation given by
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V = {v € Maxs(R) : T'(v) is a diagonal matrix}
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1. Prove that V is a subpa OfMg ZR)
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2 Find a basis of V.
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