1 Find all vector spaces that have exactly one basis.
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2 Verify all assertions in Example 2.27.

(a) The list (1,0,...,0),(0,1,0,...,0),...,(0,...,0,1) is a basis of F", called the
standard basis of F".
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‘b) The list (1,2), (3,5) is a basis of F> Note that this list has length two, which
is the same as the length of the standard basis of F2 In the next section, we
will see that this is not a coincidence.
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3 (a) Let U be the subspace of R defined by
U = {(x1,%y,X3,X4,X5) € R : x; = 3x, and x5 = 7x,}.

Find a basis of U.
(b) Extend the basis in (a) to a basis of R>.
(c) Find a subspace W of R such that R®> = U @ W.
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4 (a) Let U be the subspace of C° defined by
U = {(z1,29,23,24,25) € C° : 621 = 2, and z5 + 2z, + 3z5 = 0}.

Find a basis of U.
(b) Extend the basis in (a) to a basis of C>.
(c) Find a subspace W of C° such that C> = U @ W.
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/ Suppose V is finite-dimensional and U, W are subspaces of V such that
V = U + W. Prove that there exists a basis of V consisting of vectors in
Uuumw.




6 Prove or give a counterexample: If p,, p1, p,, p5 is a list in P5(F) such that
none of the polynomials p, p1, p», p3 has degree 2, then py, p1, p,, p3 is not
a basis of 75 (F).







