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1.(10+10pts) Let E = {(1,0,-1),(2,1,0)} be vectors in R®.
(a) Show that E is linearly independent '
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(b) Fmd a basis of R?® containing E.
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2.(20pts) Let S = {a,b,c,d} and consider the following subspace of Fun(S):
U={feFun(S): fla)+ f(b)+ f(c)=0, and f(c) +2f(d) =0} .

Find a basis of U. . o
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3.(10+10pts) Let T : R* — R? be the linear transformation such that

7(1,0,0) = (1,—1,—1)
0, 1L.0) = i0,2.1)
T0,0,1) = (2,2, =2)

(a) Determine T(2,1,—1).
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(b) Find Ker(T) (The kernel of T').
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. 4.(20pts) Let U be subspace of a finite dimensional vector space V' and assume that dim(U) =
dim{(V). Prove that U = V.
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5.(20pts) Let D : Py(R) — Ps(R), D(p(z)) = p'(z) be the differentiation transformation. Show
that im(D) = P3(R) and find dim(ker(D)) =?. Explain your answer.
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