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Mathematics 108A: Practice QQuiz A
June 28, 2008

Professor J Douglas Moore
I. True-False. Circle the best answer to each of the following questions.

1. The set of vectors
{(z1,22,23) € B¥ : 25 > 0}

is a subspace of B3,

TRUE @ALSE‘)
2. The set of vectors
{(x1,22,73) € B®: 33y + 229 + T13 = 4}

is a subspace of RS
TRUE FALS_I;

3. The set of vectors
{(531,1133,:173) & RS 23y 4 2xg 4 Tag = U}

is a subspace of R®.

//twwuvw
G‘@ FALSE
e

4 The set of vectors (zy,za,Ta, 1) € R such that
3oy 4 2w Tog +mq =0, T+ 2z —brg+ 1y =0

is a subspace of B¢

e

{ TRUE‘\\ FALSE
JRUE S

5. The set of vectors (3,2, x3,24) € R* such that

T

31y 4 200 + Ty +xy =7, Ty 4 220 ~ Bry a5 =3

is a subspace of R,

TRUE ( FALSE)



6. The set of vectors
{x € B : % = 5(1,0,3,0) + £(0,1,1,4) for some s,t € }

is a subspace of R4
@R{gg) FALSE
7 The set of vectors
{xe R :x=(1,0,0,0) +5(0,1,0,3) +1(0,1,1,6) for some s, € R }
is a subspace of B

TRUE ( FALSE

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

(7 +9)(t) = f(t) +o(t), (af)(t)=a(f(t)), for g€V andaeR,

and
W={leV:(0)=3),
then W is a subspace of V.
,'/ ‘/
TRUE \WFALSFJ P

9. If V is the vector space described in the previous problem and
W= {feV:f(3) =0}

then W is a subspace of V
\TRUQ FALSE
10. Suppose that V' = { differentiable functions j : ® — B }, a vector space

over B with addition and scalar multiplication defined by
(f+9)(t) = F(t) +g(f), (af)(t) = a(f(t)), for flgeV eanda€R,

and
W= {feV:f"t)+4f(t) =0},
then W is a subspace of V.

K\’I‘RUE? FALSE

11. Any vector space over C can also be thought of as a vector space over R

/ TRUE ) FALSE



12, Let Mm »(C) denote the space of m x n matrices over the complexes,
regarded as a vector space over C. I V' = My 2(C) and

W={A€ Mp(C): A= AT},
where 4 denotes the conjugate of A, then W js a subspace of V
/),,—»——-"-—vw
TRUE @LSE )
13. If V = M 2(C) is regarded as a vector space over R and
W= {Ad e Mpp(C): A= AT},

then W is a subspace of V.

( RGE) FALSE

-9 - %)
() w03

Let V = M5 3(C) regarded as & vector space over R, If

H={Ae€ Mys(C): A=tU + ol +yJ+:zK, whete {,z,y,z € R },

then &l is a subspace of V. Hence H is a vector space over B

15. If addition is vector addition and multiplication is matrix multiplication,
then H satisfies all of the field axioms except for comnmutativity of multiplication.

( TRUE) FALSE

II. Complete answers. Write out complete solutions to each of the following
problems

1. Prove that if U and W are subspaces of V, then so is the intersection UNW.

2. I U and W are subspaces of V, let
U+tW={v+w:uelweW}

Show that IV + W is a subspace of V.



