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Good Luck !
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1) {16 points) Using only the axioms which define vector spaces, prove that
the 0 vector described in (VS3) is unique. State clearly which axioms vou
use.
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2) (10 points) Is W = {(as, ...,as) € F™ | a1 + ...+ a, = 0} a subspace of
F™7 Prove your answer.
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3) (10 points) Define span{S).
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4) (10 points) Suppose that V' is a vector space over IR and that {v,u} C Vis
linearly independent. Does it follow necessarily that also the set {v-+wu, v—u}
is linearly independent? Prove your answer.
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5) {10 points) Find the dimension of the subspace of F(IR,IR) generated
by the functions f{z) = €%, g(z) = z%e¥ and h(z) = ¢*(1 + 2?). Prove your
ANSWer .
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Axioms which define a vector space V over a field F:

(VS ) Ve, yeV, a+y=y-+ua

(VS 2)Ve,y,z eV, (z+y)+z=a+{y+2).
(V83)30eVs t.VoeV, a+0=2a
(VE4)Vze V. dyeVs t.a+y=0
(VS5 ¥z eV, 1o = 1.

(VS 6) Va,be F, ¥z eV, (ab)z = a(bx).
(VS T)Vae F,Va,y eV, a{z+y) = az + ay.
(VS 8)Va,be F,¥x eV, (a+ bz = ax -+ bz.



