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Mathematics 108A.: Practice Quiz B
July 10, 2008
Professor J. Douglas Moore
Part 1. True-False. Circle the best answer to each of the following questions.
Bach question is worth 2 points.
1. If
Wy = {(x),22,73) €R®: 2y + 70 — 223 =0}, and W: =span(l,2,3),
then R® is the direct sum of W; and Wy,

"

TRUE FALSE

2. The list of vectors {(1,3,2), (2,6,4)) is linearly independent in B3,

TRUE @LSE }

3. Let V be the subspace of R* defined by
V= S?an((la 2,0, 5): (0,0,1,4))
Then ((1,2,0,5),(0,0,1,4)) is a basis for V

o
TRUE FALSE

4. When C? is regarded as a vector space over R, it has the basis (vy, va, va, v4),
where

vy =(1,0), wva={i,0), vi=(0,1), wvq=1{0,0)

~
TRUE FALSE

5. Let Pn(F) denote the space of polynomials p(z) = ag + a1z + - - + gpz™
with degree at most m, the coefficients a; being in F. Then P, (F') is a finite-

dimensional vector space over F with basis (vg, vy, ..., vm), where
vp=1, vi=z ..., Vmp=z.

R .

TRUE FALSE



6. Let M., n(C) denote the space of m x n matrices over the complexes. If
V' = M>2(C) is regarded as a vector space over R, then V has dimension eight.

TRUE FALSE

7 Regard V = M;5{C) as a vector space over R, and let

=G0 =)
(5 w0

Then the list (U, I, J, K) is a basis for the subspace

H={A€ M>(C): A=tU +xl +yJ + zK, where t,z,y,2€ R }-

FALSE

8. If addition Is vector addition and multiplication is matrix multiplication, then
H satisfies all of the field axioms except for commusativity of multiplication.

-

Part II. Give complete answers to each of the following problems.

1. Let V be the subspace of R® consisting of the vectors x = (z;, Tn,T3,T4,L5)

such that
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Part IT1. Give complete proofs of each of the following statements.

1. Suppose that (vy,...,vqy) 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, .., Vj_1)
po- }

v vV, linearly dependent v, Ve = O
varty Vm Veerily peraen = BV, e Qg Vi T

}Or S‘j'ﬂ"e 71 3 B ’-.::‘ g::’

fyyoe gt 5».“ ZEera,

et J ke bhe fp.rjes,t ':Wbe,jav such thet oy # o

) - Y ) -l — —l

1 z 2 LI@CIG.U-SE» V| $ 0., aj VJ' N &“;«l\{jvf

-3 ., = Oyey v s wt — d
vy = - " Vv, o= a Vil S Vg Spen (V,, Vi,

2. With the same conditions as in the previous problem, prove that

span(vy, .., Vio1, Vis1, - - V) = span(vy, . .., Vi)
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3. Suppose that you know the following lemma:

Linear Dependence Lemma. Suppose that {vy,...,Vy,) is a linearly depen-
dent list of vectors in a finite-dimensional vector space V and that vy # 0. Then
there exists j € {2, ..., m} such that

vj € span(vy, .. ,Vj_1)

Moreover,

spar(vi, . Vil Vitl, - Vm) = span(vy,. . ., V).

Assuming this lemma, prove the following theorem:

Theorem. IfV is a finite-dimensional vector space over F, {11,...,up) is
a linearly independent list of elemnents of V and V' = span(wy,. .., wy), then
m<n
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