Funktionentheorie

In[1]:= PlOt[

Out[1]=

out[2)=

In[3]:= PIot[Exp[—Xiz], {x, -0.1, 0-1}]

Out[3]=
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m Reelle Darstellung komplexer Abbildungen
4= F = z2
oua= 22
= ComplexExpand[F, z]
outsl= 2 1m(z) Re(z) — Im(2)? + Re(2)?
inel= ComplexExpand[Re[f /. z » X +1 Y]]
outel= X2 — y?

n7= Realteil [f_] := ComplexExpand[Re[F /. z » X+ 1 VY]]

Imaginarteil [f_] := ComplexExpand[Im[F /. z » X +1Yy]]
nor- Realteil[z?]
outtel= X2 — y?
niop= Imaginarteil [z?]

outf10]= 2XY

n11:= Realteil [23]
out[11]= X3 —3x y2

nizi= Imaginarteil[z%]
ouizl= 3%2 y - y3

n13:= Realteil [e?]
oufi3= e* cos(y)

nia= Imaginarteil [e?]

oufia= e sin(y)
_l+z
5= Realteil [—]
1-2z

X2 y? 1

Out[15]= —

- +
L-%2+y2 1-x%2+y> (1-x2+y?

l1+z

in1el= Imaginérteil [ ]
1-z
2y
out[16]= ———
1L-%?+y?

n17= Clear[Realteil, Imaginarteil]
Realteil [f_] := Simplify[ComplexExpand[Re[f /. z » X + i1 y], TargetFunctions -» Conjugate] ]

Imaginarteil [f_] :=
Simplify[ComplexExpand[Im[f /. z - X + i y], TargetFunctions » Conjugate] ]

1+2z
1—z]

X+y2-1

nizo)= Realteil [

Out[20]= _ﬁ
Xe—=2X+y +1
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} o l+z
n2i= Imaginarteil [ ]
1-z
2y
outel]l —
X¥-2x+y*+1
m Graphische Darstellung komplexer Abbildungen
in22;= Needs["'Graphics™ComplexMap™"']
General::obspkg :
Graphics™ComplexMap™ is now obsolete. The legacy version being loaded may conflict with current Mathematica
functionality. See the Compatibility Guide for updating information. >

3= CartesianMap[ldentity, {-5, 5}, {-5, 5}]

Oout[23]= . I . . . I . . . . . . I . . . I




4= CartesianMap[#” &, {0, 5}, {-5, 5}]
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o= CartesianMap[#® &, {-3, 3}, {-3, 3}]
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In@27):= CartesianMap[«?? &, {-2,2}, (-2, 2}]
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1+
In30]:= PolarMap[— &, {0, 0.99}, {-m, n}]
1-4#
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out[30]=
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In[31]:= PolarMap[E (n+ —J &, {0.1, 13, {O, 27r}]
#

out[31]=
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24

In[32]:= PolarMap[ > &, {0, 1}, {0, 2x}, PlotRange » AII]

(s eiee]

[ | §

out[32]= 1 . . . . I S

-10 05 (/;/lmvziﬁi‘iv' . ] 1o
AUNIE

m Realteil-, Imaginarteil- und Betragsgraphiken
m Die Quadratfunktion

niz- Plot3D[Evaluate[Re[z? /. z » x+iy]], {x, -1, 1}, {y, -2, 2}]

oufssl= |

=7 '\
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niza= Plot3D[Evaluate[Im[z® /. z» x+1Yy]], {X, -1, 1}, {y, -2, 2}]

out[34]=

In[35]:=

out[35]=
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= Die Exponentialfunktion
nze= Plot3D[Evaluate[Re[e? /. Z» X +1Y]], {X, -1, 1}, {y, -2, 2}]

10
nE7= Plot3D[Evaluate[Im[e® /. z » X +1Y]], {X, -1, 1}, {Y, -2, 2}]

out[37]=
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mneel= Plot3D[Evaluate[Abs[e? /. z » x+1Yy]], {X, -1, 1}, {Y, -2, 2}]

out[38]=

m Differenzierbarkeit komplexer Funktionen
mnpo= D[Z", z]
ouzg= Nzt
o= D[e®, Z]
outj40)= €*
1= D[Conjugate([z], Z]
outja11= Conjugate’(z)
niz= D[Abs[z]?, z]
ouaz)= 2 |z] Abs’(z)
3= D[z » Conjugate([z], z]
outia3)= z Conjugate’(z) + z

in441:= D[Arg[z], Z]

outja4)= arg’(z)



