MthT 435 Problem Set Three March 2, 2010
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Prove from the axioms for a vector space V over a field F' that if a € F' and v € V,
then (—a)v = —(av).

If V' is a vector space over a field F' and U is a subset of V which is closed under
addition and scalar multiplication, 7.e.

vywelU, ae F = v+weU, aveU,

then show that
vel — —wvel.

Let V' be a vector space over the field of real numbers. Use the axioms to show that a
vector v € V such that v = —v must be the zero vector, v = 0. [The fact that R and
Q have the element § and 12 = 1 is useful.]

Let V =R? and let U = {(xy, 79, 73) : 71 + 7o + v3 = 0}. Show that U is a subspace.
It is enough to show:

(a) ifveUand we U, thenv+w e U,
(b) if v € U and a € R, then av € U.

Find a basis for the vector space U of problem 15.
If V' is a vector space over Z/2 of dimension 3, how many vectors are in V7

The ring R[X] of polynomials with real coefficients can be regarded as a vector space
V over R by forgetting about polynomial multiplication. Let U = {p € V : degp < 3}.
Give a basis for U over R.



