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Math 4317: Homework Week 13
Selutions

November 28, 2012

16 Prove that the real-valued function on C’([a b}) which sends any f into f f(x)dx is
uniformly continuous.

Proof: Suppose V is a function such that V{(f) = fab flz)dz, where f € C([a,b]).
Let f,9 € C([a,b]) and d(f(z),g(x)} < & for all = € [a,0].

fdx

d > 0, thus € > 0, therefore V iS uniformly continious. O

< d(b—a) =«

d(V{f()), V(g(

T

17 Prove that if v and v are real-valued functions on an open subset of R containing the
interval {a, b and if © and v have continuous derivatives, then (integration by parts)

b b
/ uw(z)v'(z) = u(b)u(b) — u{e)v{a) ——/ v(z)u' (x)dx.

Proof: Let G{z) = uw(zjv(x), then G'(x) = v'(z)v(z) + u{x)v'(x) by the product rule.
f; G'(z¥dz = G(b) — G(a) = u(b)v(d) — u(a)v(a).
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23 Prove that the only function f : R—R such that f' = f and f(0) = 1 is given by
flx) =€~

Proof: For every function f(z), there exists a function g{z} such that f(z) = g(z)e®. By
the product rule, f'{x) = ¢'{x)e"+g{x)e®. Since f'(z) = f(z), g ( e* =0, s0¢'(z) = 0.
I ¢'(x) =0, then g(z) = M where M € R. f(0) = f/(0) = g(0)e® = Me® = M =1, s0
g(z) = 1. Therefore, f(z) =¢e®. O




. ;
PRV ks L

ok ‘ ] bgi{ L4 1} fi * «g-’w’ # i #d =t , By o i te e 4 L

g

124 ﬁgi#x}gx AN f,%ﬁ‘ ot & ~legired) | Atmene dan i faltg Thim § RI- gess,
thot Eelogixd D L Thew K tlegewmey  FF e® g w4y FF grax el iFL
bolg¥epjd bm | = &, Bt ﬁ Yelh geh thit  Indgl Lo Lentradiciion, Thug
leg ez n W Xp=i. Ley lesiftel =y Then ity = g¥ Talting *he dpivaii o
both Sidel, then  [-px PR yap, ded bt Esp. Then St O S X WY -, Ty, |
E%ﬁ_g EL O Buv gy hebors gﬁﬁ—sﬂi Bty Thiy legoy co, fo et o

J
l
i
|
|
I
[
I

’b; ¢ ?E‘Zi Kby gf ® . b T I_Jw;iq"&‘_,,g ] i P

i)

e T P oy Fheem 2 Toien w0 MR R Goiuee By sp fong T,

R f
e o oplebey £0 Towk el HFE Lefrfeal & ka0 £ L pew =% £

g sad “%\é‘ Fiitiy =5Mé.§§}£c‘e*. e e T d 0 Yok Tee, g ¥y P

BEodme, 2 srE e oay gu e= HRF ese F efoie wMe v L iry ‘ o

i
. . A Sl FA " )

ﬁ"‘“i ‘;{f} S ,f.r:l‘ = ] P ,gf ""‘i:ii}' P :

!.

o e Ey DM |

=i

5
T xaw #

: DT o
R e m ST T gl ey DR A
ek el 3, ¢ g THem LR '}z;‘) EE
Yo W y F e |
B e, '5% E' 14 4 :? VR S . S . if.“v
b L AR

# e w o K

e
%

RS x| gt g . Hram DL, K e ard T ox D

Ja

o

. i
- i L E W

e S eI
=5, v v e =

A
&




o
eb oy Eo | omest ghbine f7 I
) ga
%f-g’ g e manpey ipf Plegn e ¢ e #
1
4 F 3 N ) _
SO N E A I Lf%—’f‘;m-*
pEro TS I
k., g ’ & :
i Ay bup i £ Eim

BT

T el P ¥ ,{ TE e ’% ~ ) §{”~:w§ﬂ7
. ) ﬁ i N I * #
I G ST IS R S 4 5
o, ! faal

T e

5 & P
Vi ol o P At
EER Y
(- ;
i el e b ook
5"%»‘;‘1}‘4‘ ...sﬂpt’ LI, :._ l: & %Z‘ .{‘f -
P
£t om e
- S R 4
PR !!i"_.,.\r" -

Fr. fh

B e s o .
TR s —r 4 % &3
7

bbb g uge e apiees

£
R

‘. R
] e Fi iy _{_‘ by {s Pa ;2 M"‘
Fr -

. L]
e

v 2T
#h
L2 I8
b i: * #%
& 3
Lnd gk Flyges

"'a ,‘ e &

4 Y

o

— g’gf »*:I i, ek bt o 2

o f}é

-

S nem,
o £ T
= el ot ¢
G gl ¥y a
. %oy T .
Mie 230 g

o

-

*

- *f' B

# oo

g

o
=y

D& ‘?'@Uu-s,

1
|
i
H
\
H
i
H
H
i
i
|
i
i
i




g“} ,{;'w-l iy
Py ol

i
= ~ty =l L T

B b

Loavder  mep D EY A le Ly J ST AT

z Ei !:f._'?"i‘wé: e ) =
g . ) a '

= -g-{f’!""l ”:‘:’ =

nam X T x Wb PE e LS

i t' o

(&)
¥4

A
i
|

i
;
E
£
b




