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1. Let Po={p | p(x) = a+ br + cz? where a,b,c € R} be the vector space of polynomial

functions of degree at most 2, and consider the following subset of Ps:
p q ¢ S
S={z*-1,2°+1,2-1,z+1}

Which of the following statements are true? G{) p— cL = -2 = A1-4

I. S is linearly dependent v’
II. S is linearly independent

By 5 spans Pa v e @ T Y= 714d € span S G
IV. § is a basis of P, )
‘Wh Vf;f} \ ¢ o S,
A. (I) and (IT) (X "
(I) and (III) MAJOO% L\M\u WMS I 7 1,%,% } (%
C. (IT) and (IV)
D. (IT) and (IIT) Juw, Sspams O
E. (I), (III) and (IV)
F. (IIT) and (IV)

n S Ad

Simer 1 € }fwg ’e""é ()

2. A vector space V has dimension 15 and W is a subspace of V' in which {vi,...,vs} is a
spanning set. Which of the following statements are always true?
I dimW <8 wnol” nee %da,%ﬁu V- sV y codd Lo A0, ¢
I dimW <15 ~ 8 (mee A W € i Ve 16 /
L dimW <7 TR & Yo cane Shadeet o, T X
IV. Any linearly independent set in W has no more than 8 vectors in it. e
A. (I) and (II) Nhwt, Simee
(I) and (IIT) \
. , ' Lt M
(I1) and (IV) sire i el < 4z f & 9 /
(IT) and (I11)

I), (IIT) and (IV)
III) and (IV)

B.
G
D.
E.
F.

(
(




3. Which of the following are subspaces of R3?
Wi v le-=0 g b o plve  Hnbugt voe e
() {(z, v, 2) |oyz =0} Mo s T thotd  umder ocldlihon; oo Gole

() {(z, y, 2) |y =22} Qlhu, & w yplore W’“W portgim
(V) {(z, v, 2) |z =y+3=2} Jhs, dows nol cerdarn pesn .

A. (I) and (II) Nolz b w,

@) @) and (11D) wo (t00) € I, and

C. (II) and (IV) - )~ . o
D. (II) and (I1I) e (oiy4) e d, A

E. (I), (IIT) and (IV) Udd = (4HA4N & o,

F. (III) and (IV) |




4

4. Let F([-1,1]) ={f | f:[-1,1] — R} be the vector space of real-valued functions defined
on [—1,1]. Recall that the zero of F[—1, 1] is the function that has the value 0 for all z € [-1, 1].

Define three functions in F([—1,1]) by
flx) ==, g(z) =1-2x+ 2% and h(z) =1+ 3.

Now let W = span{f, g, h}.

a) Show that f, g and h are linearly independent.
b) Find a basis for W and the dimension of W.

¢) If k(z) = 2+ 22 + z3 show that k € W.
d) What is the dimension of the subspace Y = span{f, g, h, k}?

a) Wg ﬂ,?»(—— \09+ ch =0 ) Aoakt b(1-2c+2) + e (14v?) =0,
Ve B0)

M y=— weoblam -G vy b =0 O
. x=0 " bk +c =0 O
i 1 o + 2¢C = O O
. )yl
Ak 4 h + e <9, M)’éw A lgg SN Lt O dﬁ e

D@ Y
b=C=z0,
VAT
P) Linee /%5 AD} %}M«wf W/»j 04/" &w/&*[aiw //;) fﬁ,j’,f?}w
AW‘/ Lg/w ﬁf@wéf“

) hete oux%axg - ”77*%” W(“%{’” e W

oAb
lick by O gt p= becro. { ¥4 ]

c( /)(c %éi/\/gbo VW'{‘ng%}
) ?)) W&/fﬁ{)}

Hr  dim/ = Aml/ =3
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5. Suppose w = (0,2,1) and we define subspaces of R? by

W={veR?|vxw=0}
U:{’UER3 | 'U-w:O}

a) Show that (0,2,1) x (z,y, 2) = (22 — y, z, —2x).

b) Use (a) to first find a spanning set for W, and then find a basis B for W.
c¢) Give a basis for U.

d) Extend your basis B to a basis of R3.

e) Give complete geometric descriptions of W and U.

A
2) A j4/

o a 1
ng

= (&278,—(—y))—91x7, b M?Wc

e ———— [

b) gg ) Wf gcz’iy;%)/z%é—gz O =% = ~2Lg }’
| 2 €R] = SpFn3 (0,a,17 % =5fan i}

= % (0) 22, Z)
el .

\1&«//’ fwt) f"ym W, M@’rw»’wéf') w0 Sv {w}é /(zrl
b & ‘{Mﬁéﬁ% (7/ A t}/‘l/{ h 23 = 5 w} L o~ ,M"/ﬁ‘*w

C :(W‘ b w,l‘ t“\;\ s %,;09 - § (zy% o) /MJ S
) U= g x) ] 2 S ) G
= gyaxm J (1,0,0), (O, 4,2) [T re » ef 4 2

9 Hy oftur | U)o bie 6@,(%)/'/(/;%} Tpans U aond &
c?éi:,u;.é; L !W;j U,

d) e deoim Wt [ 4 a, Yy v i fr - sz&%% Lovcanae
i P73 do o ot Lo g Spasiin] = U2 bt ww=5+#0,

$o l«/éWvﬂlé{*;f%}, /459 f&liﬁ!fz}y} /r/;/ %”/;MZ,W}’.O (/vv) avd
g ' L s s [p0 R oot cotain 8
éutf? g = dé% /o éféé‘,/zf’z/f ’ YUY 9 d & 2 /r K | g
| ok A /.
"éj?/“%w (2) W ¥ Line ‘wifétfmgéi O wod Ay } A { row (P ),

MGO //W WQ?/Q“ 0 M W&Z (0/Q14) = W,



barry_jessup
Pencil

barry_jessup
Pencil

barry_jessup
Pencil


8

6. Let u, v and w be vectors in a vector space V.

a) State carefully what “{u,v} is linearly independent” means. (i.e., give the definition.)

/4,«;} A @/éa_#e/y;o gLuvggiMalé = a=b=-0)

Now suppose
* {u, v} is linearly independent and that {u, v, w} is linearly dependent.

Under the above assumptions, either show that the statement in (b) and (c), is always true,
that is, for any V, and for any vectors u, v and w satisfying %, or give a counterexample (with
V =R? or V = R3) to show that the statement in (b) and (c) isn’t always true.

b) w € span{u,v}. G o 77@&{, S co o Lty e { ¢,V oy
7

Wﬁ( le /; Ca {% a. TSV N J/M oM.
) ¢

¢) u € span{v, w}. WLS’E let U=(40) W= (o) and Wr@ﬁ}

Ja.  ())0) 4 Spar J@,/}Q@j@}j - o J@,1))  Awtawie

”}Wﬁj 2 (o1) are L,
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7. [Bonus| Suppose {u,v,w} are three vectors in R? such that u - v x w = 2. Prove carefully

that {u,v,w} is a basis of R®. (A geometric argument involving ‘volume’ is not sufficient.)
%ché é{'i/ywm We Ux UV = Ve W x UL = ‘Q e 'yré :

%a}z‘ U ¢31/mu{«}/wj sl s s @;@J%fmm%zza
wile S buow Hred f?)é SZW Jo, ey and to€ r;@z:»mjc/;»u]’

3
NZ/YrS 0/6/ v, w7 W?/ , a 2

2
Ju v, vy ol e o lmior %4’ Vi
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