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Mathematics 108A: Quiz 2
July 15, 2008
Professor J. Douglas Moore

Part I. True-False. Circle the best answer to each of the {ollowing questions,
Each question is worth 2 points.

1. If
Wy = {(z1,22) € B?: zy+ 2o =0}, and Wp=span(2, —-2),

then R? is the direct sum of Wy and We.

TRUE FALSE

2. If Uy, Uy and W are subspaces of V' such that
Vel ®W and VaellhoW

then Uy = U,

TRUE FALSE

3. If V = { functions f : R — R }, a vector space over R with addition and
scalar multiplication defined by

(f +9)t) = f(t) +9(t), (e)(t) =alf(t)), for figeV anda R,
then the list {f, g), where
f(t) = sint, g(t) = cost,

iz linearly independent

TRUE FALSE

4. If V is the same vector space considered in the previous problem, then the
list (f,g), where

fty=¢,  glt) =3¢,

is linearly independent

TRUE FALSE



5. Let V be the subspace of B* defined by
V =span((1,2,0,5),(0,0,1,4),(2,4,0,10))

Then ((1,2,0,5),(0,0,1,4)) is a basis for V.

(trus) FALSE

8. If ¥V is a finite-dimensional vector space, the length of every spanning list of
vectors is Jess than or equal to the length of every linearly independent list

TRUE @

7. A vector space V is infinite-dimensional if and only if V' contains an infinite
SeQUERCE Vi, Vs, - .of vectors such that (vy,va, .., vy} is linearly independent
for every positive integer n.

et

" TRUE FALSE

8 Let P(F) denote the space of polynomials
plz) =ao+aiz+ - +amz”

of arbitrary degree, the coefficients a; being in F  Then P(F) is infinite-
dimensional.

(TRUE FALSE



Part 11. Give complete proofs of each of the following statements.

1. (8 points) Suppose that {vi,. .., Vm)} is a linearly dependent list of vectors
in V and that v; £ 0. Prove that there exists j € {2, .., m} such that

v; €span(vy, . ,v;_1).
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2. (7 points) With the same conditions as in the previous problem, prove that

span(vy,. V-1, Vi1, - Vm) =8pan(vy, ..., Vi)
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