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Q1 (10 p.) Let V be a vector space over R (or C). Prove the followmg elementary

assertions:

a) The space V' admits only one zero element 0y
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b) Each element v € V' admits only one opposite element —v € V.
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Q2 (15 p.) Let V = Ry = {v € R:v > 0} be the real vector space with its vector
operations v + w = vw and Av = v*, A ¢ R. Show that Span{v} =V for each v € V,
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T purbiler,  dim{v)=1

Q3 (25 p.) Let S = {a,b,c,d} be a set with its four different points, and let
V ={fePum(S):2f{a)+ f{d)=0,37 (b} — f(c) =0}. Find a basis B for V, and
dim (V) =7.
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Q4 (25 p.} Consider the following vectors a; = (1,-3,0,1), a = (2,0,~1,1),
a3 = (4,-6,-1,3), ay = (3,-9,0,3) from the vector space R% Find
dim (Span {a;, ay, a3,a,4}) =7. Explain your answer.
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Q5 (25 p.) Let C® be three-dimensional complex vector space. Consider its subspace
V = {(z,y,2) € C¥ iz + (1 — i)y — 5z = 0}. Find its basis, and dimg¢ (V'} =7. Explain

what does V geometrically mean?
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