Math 4332/6313 — Spring 2017 Name:

Test #1

This is a closed book test. Please, write clearly and justify all your steps, to get proper credit for

your work. You can cite general theorems from the book if needed.

(1) [3 Pts] Let C3[0, 1] be the space of all bounded continuous functions on
[0,1]. For f € Cy[0,1], let || f|loc = sup,epq [f(x)]- Prove that this function is
a norm on C[0, 1].

(2) [3 Pts] Let (V,(,)) be an inner product space. Prove that the inner
product is continuous, that is, if (z,), (y,) € V and z,, — z, y, — y, then

(Tns Yn) = (2, ).

(3)[3 Pts] Show that the unit ball of the space C[—1, 1], with norm |||,
is not compact. Follow the hint below:
1. Consider the sequence (f,,) in C[—1,1] where f,(z) = 0 for x € [-1,0],
folz) = nx for x € [0,1/n], fu(z) = 1 for z € [1/n,1]. Prove that
| fr = finlloo = 1/2 if m > 2n.

2. Show that (f,,) has no convergent subsequence.

3. Conclude that the unit ball of C'[—1, 1] is not compact.

(4)[3 Pts] For each of the following statements, either prove it (you can use
the theorems discussed in class) or give a counterexample (in this case, you
need to show how your counterexample disproves the statement).

(a) For f in C*a,b] let p(f) = sup,cpuy |f'(2)]. p(f) is a norm on C*[a, b].

(b) Let V' be a finite dimensional vector space with two norms ||-|| and |||,
and let (x,) be a sequence in V' such that lim, ||z — z,|| = 0. Then
limy, 00 ||| — 24]]| = 0.

(c) A bounded subset of a normed space is compact.



TELI Satu ToA
@ by pecbfc.n']

HanaoRnE LT7

Posirivivy If P=s, W WCWwz sep (P& I =2
. - e YA CHN|
b (Cla =2 P0r=s Vo, Olwree F Tos e G} sk ool 10, e sop\Pai(>9,
Mo C U = soplxPEOl £ 5P Peol= \xtllello
cp (Bl xlytut) ¢ s lftolx top Lyl =iElLe <y
-t o

(Peglo = AR G =

R L) e

{"45*‘4,\1"‘}_ d'B‘l~'(>l = l<l\'\,\l*—(‘_$f LXa
4 Vasaprp— <o, ¥ [e5a, 0> = x> | =

crn] 4 14 EATST > 4 el (- T L (=1 Uy L

TRavOCE VER,

= lLKY\,\Tv\
S (Hyom X, o Irre sb laleh 5
<, _é.— w‘ \~1- ‘4—.__ r

gNen sd. WX 0 S0 ey tad S Ewl

G\M S’)o/ l’*-{ l'“(?-

thee | £4xu, 1w R T - ‘:f?l\' w7l i\_t%u = 8
(®) ¢ v mz2n, W o el f 0s R 00 i
i uo SIPEC TP i) et e 0o, ()= Culx) :}L g
Thrg  shows i Suqlcw‘(x\-cﬁ[-?d[,}“i Fuw22nm \ "iv\ g A?“"
= Acgony BT coueadich |, svpear btk e sep. (Pn) s i
o i SO [, o it = el subsyne, N Cady,
iaa g 32 3 vew S+ WGy Fuipt 22 fr AN Ui, e > s
e wawer WS 08 WET heve by ol st sk GF Mg @ Tk Cm&n Jseha
S b e dazw R wh e owdl viale ok Tl o ry w ERpaer
v W M we CA\&.'.L.X&" gAulms-/ (o, F Florws ek e Sfew (S wveT ' Cupueh
» @ (F]  Couselwr Ce= ¢ £o ™ [«57.
T W o S’((f\: qu\(»"[x'l:c ek u‘““&"‘ ¢xo /"""PA‘Q 1
LS MV @ Ne RA
() ]  ®. by o g e of Pt - dim wadee sgeen all  weeun
s.h

etv\vz\-'u-*“, “’F ' 3 o & Cp <l L
ValV

atL
cy Ul £ Wi 1 £ catlxlf

Ut lxwe-XUEE (xw =X I, heve Gy v -4

(APLIES Sy LOE- Lt

) [FY Con salur W eoen b Cc,l\ = K.
Tls sl 8 L,oAel Lotk wor Sk AR —

%@W ACE RVEN ) H/‘r 8%1 @tee&" Svhw( \f@ (K LQ

Cl"’;‘/{ ol bqu_p“_

Thg 1Pt TN

v

. 1 PART




	MA4332_Test1
	MA4332_T1sol

