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1. If {u,v,w} is a set of vectors in a vector space V, and a,b, and c are scalars, which of the
following statements are true?

L If a = b = c =0 implies au + bv + cw = 0, then {u,v,w} is linearly independent.
CIL Ifau+bv+cw=0 implies a = b = ¢ = 0, then {u, v, w} is linearly independent.

- IIL. If none of the vectors u,v or w is a multiple of any other vector in {u,v,w}, then {u,v,w} is
) linearly independent.

IV. If au + bv + cw = 0 can occur only when a = b = ¢ = 0, then {u, v, w} is linearly independent.
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2. For what value of a is the set of vectors {(1,1,1),(1,0,2), (1,a,1)} linearly dependent?
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3. In a vector space V, suppose {u,v} is linearly independent and w is such that {u,v,w} is
linearly dependent. Which of the following is ALWAYS true?

A. {u,w} is linearly dependent

B. {v, w} is linearly dependent

C. u € span{v, w}

D. v € span{u, w}

w € span{u,v}
F. {u,u + v, w} is linearly independent
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4. Letu=(1,0,—-1), and U = {w € R® | proj, w = 0}.
“la) Show that U = {(z,y,2) € R3 | z — z = 0}; (D

QL b) Give a complete geometric description of U. (}E 7

3
Is U a subspace of R®? Q }

; c) Show that {(1,0,1),(0,1,0} spans U.
il d) What is the dimension of U? @
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5. Let FlO,7n]={f | f:

[0,7] — R} be the vector space of real-valued functions defined on
[0, 7]. Define three functions in F([0, 7]) by

f(x)=1, g(z)=sin2z, and h(z)=cosz, Vz € [0, 7],

and let W = span{f,g, h}.
; Qa) Show that {f,g,h} is linearly independent.

f;: | b) Use (a) to show that {f + g, f + h} is linearly independent.
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)J‘f; c) Give a spanning set S for W with S # {f, g, h}. \

H{,d) What is the dimension of W?

ﬁ) ng 50@/&«/7 A )c 9.&)}“”1@?[ 70 \OS <~ Q«Q\ O . \

64 b ginlxw £ casw = O \,Ly(rom
% \cf‘xso Juse oStmie o 4

o “ i bec- o ;mwo&wﬂ?

7(:

PV

(f

{cuaZ Lt 5 T+ 55;

lD) Q’DYYW %*8)* Y (Q+’€\_) "”@ g{ﬁﬁ/\/\ /&\4—‘0),€+ \084 \O,Q\_ﬁ
% {‘ 552&3 &) \«.)}0 a +b= ') b =0 ) o #»O_ Fe,
[\w)/)/&/eo &-""(03'0’) §o ‘Qf*ﬁ? ’?t’&\‘/ s fod, t @

e

¢ 1’%/\0( MU c}(\@} S ?fe O\f ;7&0£ pz
{u@ C;‘;’XL“W 0:)6& Og Jd m CL} \/\] Since Oé Wale £
g,@ﬂ,‘g £iat @#M" W(eu:/ Lamuvlkxgmwa/%ip

WWWWW )M
@‘Zy d’é‘ww f’ipw M éré‘tl %’WW)W~ Lwd (ay & Ao, f%«@
{J@‘ﬁ)@\,w o ﬂu,w{ W oand 3y Aty -

ov €.

, /@*

et



barry_jessup


barry_jessup



.
6.

a) Give an example of 3 vectors u, v, w in R?, such that {u, v, w} spans R?, and {u, v} also spans
R2.
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b) If U is vector space with u,v,w in U, and {u,v,w} is linearly independent, show that {u,v}
must also be linearly independent. (Do not give an example: use the definition of indepen-
dence to show that the statement is true in every vector space U.)
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7. [Bonus]

 a) Suppose that u,v are two non-zero vectors in R* such that u-v = 0. Prove carefully that
{u, v} is linearly independent.
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b) Give an example of two non-zero vectors u and v in R* such that {u, v} is linearly independent
but v - v # 0.
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