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1. Find all real constants a so that

W= { fe F(R) | s.t. the second derivative £~ exists, and f’ + f=a}

is a subspace of F(R). _
In order for the zérv %@;—:C,ﬁma +o
A. a<?o ‘ ‘
@ a=0 be (n W3 we  must have
. a=1
D. a>0 Oty + O = a  dJor all TeR
E. AnyaceR
F. a

T feenr, 0= 0®) = O furatl LR,
%’DWW{“&AM a = O, L(—bv\qz} B. O

0:»1(5 Pc&sféﬁf Chivece.

2. Which of the following arei\ljot vector spaces when the usual operations are used?

/(1){(XYZ)6R3| z=0} 5 g pbne #uwugl 0, &5 a &5, & /23

X @) { xy)e R? | x= Qory =0}X u $ ¢ a dS.

Y 3 feF[0,1] | 2f0) =f)r=V
DA D ()}IKS%CU&W\G-@W xS & e

(3) only . y
(2) and (3) :j"MS N %/xm This ¢ mot
(1) and (3) - > chpsed wmder

1

(1) and (2)

addition - (l ) T(C,U
= (1,04 U. b

Hals s o 0.8. (&,&vﬂ e \J%uﬂ-ﬁ Wﬁm L& T U sgcti,'ﬂf(am.sL
t’{—lﬁ[:otq Since 2.00)= 0= O(4), teu zero d%%h-m M"@"’ de V.
I{i fuge ¥, o 2ag)(0)=240) +29(0)= FO g (Bl o 13V
q ’Fev M\,C{ aeR Pt;simrew%y ur QEQW;S %ﬂd‘l‘li(g;l)e pElt:.(‘]leéj {) Qﬁ(({) So afe l/
Loz Vi I/J a sy 9 CARY

MSQ 5 a ©s,

Oronwy
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3. Which of the following are subspaces of R3?

g5

vV U= {(x, )} xe R} = %ﬁa m CaL 0% o s.c. (s the
- Line” Howuge O ik dﬁzxegzhzan @Z(f))vj a_ (

X V=1{(xy,2 | x>~y2=0,z¢ R} '

v/W: {(x,2x,13x)| x e R}

A. Uand V only \/ L, ot chised wdsy Mabjhcm ‘.
B. Wonly . ,
C. Uonly (4 (,O) ) (_1;”;0) eV f,&u/'t
- U and W only ? ). ¢ ) é Y
. Vonly ‘ ) t-1,0) = (2,0,0 .
F. Vand W only (1, 4,00+ (4, =
K\/U :8]/’)%%6’2’%)1/ ord o b
a S.S.
4, Which of the following are subspaces of R3 ?

S5.
V' 1) (v 2) I 2x-y+32=0}
X (2) {(y,2)Ixy=0}
/@ {(xy,2) | 2x=52}
X 4) {(x, y,2) | (x2) = (y+3)/5 =7z )

(2) and (3) - f_ - =
(1) and (2) O o plere Vunosgl- O p3
(1), (3) and (4) el 0A3)), 50 & ass §
(3)and (4) ‘_

() and (4 (2) 5wt cliged wnder  addition sk
(1) and (3) = (1,00) awnd (o,()o) loeking & (v, A

| (1,00)4(0,{,0) = (4,1,0) dsza AT,
@ 13 He F&lﬂb "‘—M’l—&{)\_ ¥ {}-\(‘[‘8,;4,\/ Wit ()’\,D((MA_;J @]O,’S)\SQ %’[@é&;
@ does ot wduit\ @lﬁ( 0) [ S° I ‘_/;ﬁ ass. Q Rz‘

Please record your answers on the title page.
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5.  Which of the following is a subspace of R4?

el
None of the%-be?:g
{a,b,c,d)} | a+d=0}
{(a,b,c,d)} | ad = 1}
{{a, b, ¢, d)} | ad - bc = 0}
{(a, b, c,d)} I a, b, ¢, d are integers. }
{(a,b,c,d)} la=1}

mm o (e

/ E) - i@)bic’ —a)l aﬂoiCEK:& = éPCW\S(I)O}O}ml)’ (olijOJO)J(o;of"}Og
fnd So 18 A $S- & R
¢ doy wt todam ©Q000).

VD v wt oleed awder odd i  simee (1,0,0,0) and (00,0,
M%Ju@hﬂwwm C1,0,0,1) . e wst.

N g vl dlewd ader M%?me LJCS aiﬁamignaﬂa:'
| 2 (1,0,0,0) cE lwd = (1,0)000) - (% 0,0,0)

x . deto mel cotanc (6,0,0,0).

Please record your answers on the title page.
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6. Let U =span{(1.0,0). (1.1, 0)}. ,Y(I\ opateE
. L2
L + \__,/ u};‘k\‘k ) \m.'s
[2 (a) Using the subspace test, carefully prove that U is a subspace of R>, A

/ g:ebu ‘b &
; ML '-:J'?'L\

\"'L(b) (ive a geometric description of U and find an equation for U. ( p{ y |
) @ iy

9. (¢} Compute (1, 0, 0) x (1, 1, 0) and give a geometric description of ﬂ’f J{‘.if““ A

V=span{(1, 0, 0) x (1, 1, 0)}. T ’7%
Is V a subspace of R® ? Give reasons for your answer. /

A

Y
-

| -

L

.

| (d) Sketch U and V in R3, |
CRE (0’,0,0) = Oy + O-dy | bo Oel. @)
TP b QU t G and W= Qlug « Gty Luleng T U %,Wﬁ@
A+’ = e+ + (GGt cﬂuw% beliongeo & U
LT s cu+ G € Laud a eR | then ']x@

) QU= (ac)u, + (Aca)Uy ' W @gu
N—?/u\u [/LEA O 2 g ﬁ .

— .

_‘_‘_h_-‘-‘-‘-‘_\_‘_‘\-

——

v tame Ynssale O witle mwumall m=uxin =

() U xtty = (0,0,1)~ dome o O tus = sgan{C0, 1} s o Auix

g, © witls dsrechine (0008 Vo foe s-oxs). U Z .
(1

x Qza," @ 4 | (<3
(or: \f?:aa ,fz_ duwee it i e Ao ci[ o &‘ez‘ﬁ wectns, wbic )

% d,@u%gﬂ A Auéa/’c‘w ) |
@) pe aboe aight
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7. Letu=(1,0,1) ER.

@ (a) Show thatforv = (x, v, z) E R,

v . X—-2Z Z-X
. Projyv 2 » Y, 5

1) (b) Use (a) to write v — proj,v as a linear combination of (1,0, - 1) and (0, 1, 0).
o pro)

/3 {(c) Let
N} W = {V — projuv | vERS }
and
V =span {(1, 0, - 1), (0, 1, 0)}.

Give a geometric description of W,
What is the relationship between the subspaces YWand V?

@ (d) (Bonus) Show that a vector w € R? belongs to W if and. only if w.u = (.

Ca) (qf\'rjrj)"’ ?”’g’/:c,)o{,)(«’ﬁyaj) = (&j:g} *("Q-ﬂ) (4.3 (1, 0;()

| [coo,00" ]@
= Gy 3)- W00 02,4 3. j

b T /Lﬁ”(k’;‘j-,j)z b(] (2), - /DJUB (7(__15‘ 3——)
l\] |

- ((ﬁéf}(ﬁﬁ) . 3(0 1, 0)  whet b of 4

rﬁcl (Fﬂzfrm e
g R
(@ Pack (0) sdhowsa toal W= J(53) (o) +5(0mo) [ Ggpe ]

g‘fm( chdé acé &mhcisarj {0 Pﬁ_é o Ww Mu%ﬂij_‘f{“@/k@‘(
ygaﬁﬁ Auior Combscnatiaw of (4, o) and (o, 4{0) Fract is

f f = Spu 7(.( D .1/) (0 4 3)} j U%Ql'{;ﬁx Lja/ju’ﬂ' W \/ .
M) d aj_/_ﬂ_@‘""i Hovugh O weeth  normac l_:_ul{ 9, _L_;_JO) (/_O- /)
A A o AT Ll _ i

______ - wal T
A/ e plane Hnowgh O mor :
@],//E_“@éd® bor OQ A—\;%.[‘(J\O’/l-

() 400 over
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be Mﬁ) and B, =0 wel
here i

A.S—u«)a?ow w = U—/N‘g;{ﬂ)‘ = (’X_'Lé; g:%x). T e~
@ (D o («{}O,-a’) = "/K:HS- A gf;x = O, Jab(,ﬂ) LQGW:)_ ok = O

8

B. Suppes 0= (n913) Safisfies  w.u=0. Jhew,
w7 =0, or x=mg. Ik Conprind of @0 ip trrddlyihS

@_ go W= (xig,-x) o dme K f e WM
W = 3((//;0,-1)1’*5 [0, 4,0) , whude & a
Ainean tombecrahn of (104 ) ond (0,4,0) and &
MWXJ %V Bed we sthowed /)cidL (¢) +cat

/=, & w W 7 W

ﬂ&u}mm stpwon Wl Wy =0

= we W.




