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1. (12+10pts) (a) Let A, B, C be three sets.
ShowthatAm(BuC’):(AmB)u(AmC). ,
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(b) Suppose that V is a vector space, v e V, and a,b € R with a # 0.
Show that if a-v = b-v then v = 0.
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2. (10+10pts) (a) Recall that Fun(R, {4}) is the set of real-valued functions on R with
f(4)=0.
Is Fun(R, {4}) a subspace of Fun(R)? (Prove your answer.)
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(b) Let W = {(z, y, 2) with 22 = 2? + ¢} < R®. Su.,(.\«.j’
Is W a subspace of R3? (Prove your answer.)
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3. (10+12pts) (a) Let E and F be finite subsets of a vector space V.
Show that if & < Span(F), then Span(F) < Span(F).
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(b) Let V be a vector space and u, v,w € V with u+2v + 3w =0. _

Show that Span({u, v}) = Span({v, w}). o
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4. (14+10pts) (a) Show that {1+ z + 22, 1 —z + 22, 1 — 2%} is a basis for Py(R).
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(b) Let S, T,U be subspaces of a vector space V.
Is it always true that S n (T +U) = (SN T) + (S nU)? (Prove your answer.)
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5.(12pts) Let S = {1,2,3,4} and V = Fun(9).
Let x;(s) denote the characteristic function whose value is 1 if s = ¢ and 0 if s # ¢.

Let B = {x1(t) — x2(t), x2(t) — x3(t), xa(t) — x4(2), xa(t) — x1 ()}
Is E linearly independent? If not, find a linearly independent subset with the same span.
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