Besprechung zu Blatt 10 zu Analysis 3
Aufgabe 1

f1(z) = R(2)

filz +iy)OR(x +iy) =z (z,y € R)
fi1:R? 5 R?

(@,y) = (R(fr(z + 1Y), S(fr(z +iy)))
f1 holomorph < f; rell diffbar.

J fi(zo,y0) = ( g _(f >

fila,y) = (2,0) = Jfi(xo, yo) = < (1) 8 )

= f1 nicht holomorph.

fQ(Z) = Cj(’z)?fQ(:’U +Zy) =Y, f?(l‘ay) = (ya 0)
= J fa(z0,0) = < 8 (1) )
= f2 nicht holomorph

2 2
Zp—w

20—wW

f(z0)—f(

o w) — im
o—w w—20
_ iy Zemm(zotw) g -
= wlgjgo P wlgr;g z0 +w = 229
= f3 holomorph

lim
wW—r 20

Ji4(z):‘z|2af4(33+2y):]w—i—zy\zz\/W :$2+y2
fa(z,y) = (2* + ¢2,0)

~ 29 2
éJf4($o,yo)—< 00 go

= holomorph bei 0, aber nicht auf C\ {0}.

f5(z +iy) = g(z +iy) +ig(w +iy), g:C — R reell diffbar.
fs(x,y) = (9(z + iy), 9(x + 1y))

~ 3g(a¢3+iyo) 39($g+iyo)
J f5(x0,90) = 89(9003-?-%‘3/0) 39($0?-J|-iy0)

ox oy
o 9g(wotiyo) _ dg(zotiye) , _ dg(zotiye) _ dg(zo+iyo)
ox - oy dy - oz
9g(xo+iyo) _  9g(xo+iyo) dg(xo+iyo) _
= S = S o S = 0
= W =0 = g konstant

= f5 holomorph falls g konst.

fo(z) =22 +22+7%
folx +iy) = (z +iy)* + 2(z +iy) + & — iy = (¢ + 3z — y?) +i(2zy + 2y — y)
= fo(z,y) = (2% + 3z +y?, 22y + y)

~ 200+3 =2
= J f6(20,y0) = < gyo 94 3_01 >

= fg nicht holomprph

Aufgabe 2

h:z+ (f(2))? holomorph = f holomorph g : z ++ 22 holomorph nach Aufgabe 1
h(z) = (go f)(z)

g
( 5 ) = Jh(xo,y0) = J(g 0 f)(w0, 30) = (30 F) o, o)
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Jg( 1‘07y0 ) o J f(z0,%0)

“(5 ) ()= (e 6

c d> <a5+6’y bé + dry
ary 05—b5+d7/\—b'y+d5—a5—l—cy

e-dv+(zc-b)

:>a—d—0/\c+b—0
=a=d AN c=-b

5 a —c
=>Jf($0,yo)—<c a>
= f holomorph

llil

=0 =0

Aufgabe 3

Aufgabe 4

a) y(t) =€, t €0,27]

[ 2ldz = ?wt) ()t

= Zfi@e”dt f itdt = Zfﬂ (cos(t) + isin(t))dt
= f —sin(t) + 4 cos(t)dt = 7—sin( t)dt + i fcos
0 0
b) () =1 —i+2it, t [0, 1]
Y2(t) = ivi(t)
¥3(t) = P2y (t) = —m(t)
1(t) = Py (t) = —im(t)
Y1(t) ,t€0,1]
_ yat—1) ,te]l,2]
") = vt —2) ,te2,3
74(t — 3) ,t e [3,4]
v:[0,4] - C
f%dz = i i idz
vy 1=1;

i

f:4f dZ—4f1 i+2it <2Z)dt
Y

’71

Y 1 1—i(—142t)
—820f Em e T 8Zf 124 (—1+20)2
1 1i(1—20)
:8z0f e dt
1

—8i0f 1+(1 2t)2

dt+8z2fﬁdt

—4(1-2t
41[ i g 2t)2 +2f 1+(1 2t))2

= —4z[arctan(1 — 2t)] +2[In(1 4 (1= 2t)%)]
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—0)d=0AN (a=d)d+ (c+b)y=
~—— ~——

0

)t = 0+i0 =0
Im
A
Y2(0)
hm$ 13@
Re
a1 1=

v
(da fiir i=2,3,4 sich der konst. Vorfaktor wegkiirtzt)
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— 4i(arctan(—1) — arctan(1)) + 2 (In(2) — In(2))
=0
= —4i(—arctan(1) — arctan(1)) = 8i arctan(1)

= 8iy = 2mi

oder:

v =7, 4(t) = ™, t € [0,1]
1
Ligy = (Lldz = 1 277@'5Mdt
f Z P EZW
ol y 0

¢) mi(t) =1+ it A
Yoty =1+i—t }"2
v3(t) =i — it e

Ta(t) =t
~ wie oben TE ' ‘ ':"'I"I
,{ |2z S
(nicht holomorph! = Homotopiesatz nicht anwendbar!) .}II"'II'

[zPdz = [ |2|?dz + ... + [ |2’z

gl 20! Ya

1

1
[ 12]2dz = [ |1 +t]%idt = b[12 + t%idt = i[t + 33 = 3i

7 0
1 1
[lzPdz = [—[1—t+idt = — [(1—t)* + 1dt = —%
V2 0 0
1
z|“dz = | —i(1 — t=—31
[ laPdz = [ —i(1 —t)%dt = —3i
73 0
1
[ |22dz = [t3dt = &
V4 0
= [|edz=%i—3—Li+1=i-1
Y

d) % holomorph ~ nullhomotop
= mit Homot.Satz: [ 1dz =0

7 I4

Aufgabe 5 ‘ 11'\_%/3"

[ <) A > di =i / < Fly(e)4(t) > dt

eRr
_ v 71
. ‘<( u )( 7 ) EC\(R\{0})
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