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Section 2.2

1 Which of the following sets of vectors a = (ay, as,...a,) € R™ are subspaces of R" (n > 3)?
If yes, show it has the properties required of a subspace; if not, find an example that shows
how a property of subspaces is violated:

(a
(b

) all a such that a; > 0;

)
(c) all a such that ay = a?;
(d)

)

all a such that a1 + 3as = ag;

d

(e) all o such that ay is rational.

all a such that ayas = 0;

4 Let W be the set of all (z1, z9, 3, 74, z5) € R® which satisfy

21’1 — X2 + %ZL’g — X4 =0
W5t ‘f‘%[Eg — Ty =0
91‘1 — 31’2 + 61‘3 - 31134 — 31’5 =0.

Find a finite set of vectors which spans W.

5 Let F be a field and let n be an integer with n > 2. Let V' be the vector space of all n x n
matrices over F'. Which of the following sets of matrices A are subspaces of V7 If yes, show it
has the properties required of a subspace; if not, show how a property of subspaces is violated:

(a) all invertible A;

(b) all non-invertible A;

(c) all A such that AB = BA where B is a fixed matrix in V;
)

(d) all A such that A% = A.

Section 2.3

2 Are the vectors o = (1,1,2,4), ap = (2,—1,-5,2), ag = (1,—1,-4,0), ay = (2,1,1,6)
linearly independent in R*?

3 Find a basis for the subspace of R* spanned by the four vectors oy, s, as and ay in the
preceding exercise.

4 Show that the vectors a; = (1,0, —1), as = (1,2,1), and a3z = (0,—3,2) form a basis for R3.
Express each of the standard basis vectors €1, €5 and €3 as a linear combination of oy, as, and
Q3.



