7 Ubungsblatt von Analysis 4 zum Mittwoch, den 1.6.2011

Aufabe 1

Satz (Blatt 5, Aufgabe 2):
U C R" offen, f: R" x U — R mit
(i) Oof ex. auf R" x U
(i) VA € U fest ist f(x,\) € L!
(iii) dg € £, so dass V(z,\) € R" x U gilt |0af(z, \)| < g(z)
= F:U— R\~ [ f(z,\)dz diffbar mit
R

F'(\) = U{agf(x, A)dx

o0

Sei g € (0, 00), :(xg,0) = R, )= [ e® dt=1
0 € (0,00), ¢ (wo,0) pla) =] ¢ 2 dt =5
=:U ::f(tvx)
¢'(x) = —=% zum Satz (i): Oof (¢, 2) = (—t)e™™ zu (ii):
x €U fest:
. o —xt + 1 :
gn :R—=R, g,(t) := ]1[%771](15) e ™ e Lt C L' (Beppo Levi)
st.in t
dn S gn+1n
[ gt = et = [~Ler]y = oE e
R 1 n n — 00

n

f(x,x) = gnnjoof(*,x)pw.,f(*,) € L' (Beppo Levi)
zu (iii):

SeixzeU, teR

t o telo1
00 (1, 1)] = | — te=""] = te=t < 0.1
L te(l,00]
_ 61 - 61
o = 5 fmn <ac;tf,>3 =we S ge
= n!
1
= [0 f(t,2)| < thpy(+) + =551 (+) = g(t)

0
eLtcct —

ectcet
1
Jo. < Jtdt =12 =1 < o0 %gn € C¢(R)
0

I 1 -
(i)-(iii) gelten mit g : R — R, g(t) := thp(+) + %tizll[l,oo}(—k)
= ¢ (x) = [Oof (t,x)dt = [(—te ™)dt = — [ te "'dt
0 0 0

= o™ (z) = (-1)=n!

(i): (—=t) = (=)™

(ii) gilt aus (iii) im Schritt n-1

(iii):0p — 0% und —t — (—t)" bzw. t — "

= ¢ (z) = g" O f(t, x)dr = (—1)" Of et

T+ 1) [ thetdt = (—1)mp™ (1) = (—1)*(~1)" 22 = ]
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Aufabe 2
6 (0,00) % (0,7) X (—Z,T) = R’ ]

o(r, @, 0) = (rcos(p) cos(d), rsin(p) cos(V), rsin(6))

Bild(¢) = R*\ {z € R3|z; > 0, 2o =0} = R*\ R? x {0}
R? x {0} echter Unterram von R* und damit eine Nullmenge

1 o 1
= | Egle= J el 4%
By 11,(0,1) By (0,1)\Rx{0} xR

By 1(0,1) \ R x {0} x R = Bild(|(0,1)x(0,2m)x(~2.%))
||¢ B - det(D(¢p(x)))|dx
)

N
v\
X

(0,1)x(0.2m)x(~Z,%
121 %
= [ [ [ = -r?cos(0)dbdedr
00 -1
1

= dr [ r27 = 4 [glori ]
0

o

(geht da 3 —a > 0)

Aufabe 3

e>0, a.:R—=R, ac(zr):=tanh(?)

sinh(z) = ©=—, cosh(z) = <=
= tanh(x) = 221—2:2
sinh’(z) = cosh(x), cosh’(z) = sinh(z)
oy — 1
:1> tanh'(z) = ;:osh2(x) 1
[ f@)da. = [ f@)alia)da = [ J@)t b do
a 1 1 :
: 1
= xe) dr = [1_11(2)f(ze) ———dx
_j; A m f B Er)f )JcoshQ(m)
: — £(0) pw
e—0
c — Ocoflffgzx) pw
|:ﬂ.[_éé](x)f( )COSh2 | — C(|)|sj;‘£czc

g R=R, gn(x) —1[—n,n]( )m€£+C£1

fgn Ydx = f Cosh2 dx = [tanh(x)]™,,
= tanh(n) — tanh(—n)n—>ool - (—1) =2

Beppo Levi = 5 € Elmztf o =2 (= lim [ g,dz)
n~>oo|R
oo 1
= coshQ( ) € EO
_> o0
bwW. coféoﬁzz) L ]].[_%é](l‘)f(‘ré‘) v:oshE | ’ - ct‘)gl!(:r = Ll
Lebesgue:

= [ 11 1(@) f(ee) e de — f Cojﬁggx)dx = [(0) | oy de = 2£(0)
R R

e—0
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Aufabe 4

f:R=>R, f(z):= 11(0700)(3:)m g:R—=>R, z+— ]l((),l](a:)\/iJE e Lt cl!
G R—=R, z+— ]l[l,c,o)(x)g%4 eLtcrt

Sei g := g1 + g». Dann ist g € £' mit:

Fiir z € R gilt:

@) = 201() <=7 + (@) S S 1(0) + (o) = 9(2)

—— N—_——
1 1
<7 <1
NG J/ N g
NV TV
<g1(x) <g2

wegen f(z) > 0Vx € R ist damit auch |f(z)]| < g(x)
Weiter ist f als stetige Funktion messbar.

= f messhar, |f|<ge L' = feLl! ]\Qi

Aufabe 5

Q) offen, beschr. = ) mbar:

iEN -
lo=1yq
iEN
f]l Ue — Z f lei
i€EN iEN
:H‘Qi eLr

N N
S 1g, € L. Genauso Y. Liq,) € L'
i=1 =1

N
=1 ;(1@ +1g,) € L'

N 52 (g +15)=1y¢q =loc L’
— 00 jeN iEN
insb. €2 mbar!

a) f beschr. mbar. = fl1g mbar, |flg| < ||f||cla € £

1o € £' da mbar und endl, also [ 1o < oo
R

b) r € Q, f*(x) =sup{f(7/(z))]j € N} = lim max : f(7(x))
N} N— —

N—oo je{1

.....

mbar, beschr.
>

~-

mbar, beschr. d ||f||clo=€L!

(Lebesgue)
=

f*€£1
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