
ü Taylorpolynome
In[1]:= f = Cos@xD

Out[1]= cosHxL

In[2]:= taylor = ‚
k=0

5 HD@f, 8x, k<D ê. x → 0L
k!

xk

Out[2]=
x4

24
-
x2

2
+ 1

In[3]:= taylor2 = ‚
k=0

5 ID@f, 8x, k<D ê. x → π

2
M

k!
x −

π

2

k

Out[3]= -
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p
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In[4]:= Plot@8f, taylor, taylor2<, 8x, −5, 5<D

Out[4]=
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In[5]:= Sin@85 DegreeD êê N

Out[5]= 0.996195

In[6]:= taylor = SeriesBSin@xD, :x,
π

2
, 5>F
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In[7]:= Normal@taylorD ê. x → 85 Degree êê N

Out[7]= 0.996195



In[8]:= PlotBEvaluateB: 1 + x , ‚
k=0

5 JDB 1 + x , 8x, k<F ê. x → 0N

k!
xk>F, 8x, −1, 2<F

Out[8]=

-1.0 -0.5 0.5 1.0 1.5 2.0

0.5

1.0

1.5

2.0

In[9]:= ‚
k=0

5 JDB 1 + x , 8x, k<F ê. x → 0N

k!
xk ê. x → 0.01

Out[9]= 1.00499

ü Gegenbeispiel: Taylorpolynom konvergiert nicht gegen die Funktion

In[10]:= PlotBExpB−
1

x2
F, 8x, −1, 1<F

Out[10]=
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In[11]:= PlotBExpB−
1

x2
F, 8x, −0.01, 0.01<F

Out[11]=
-0.010 -0.005 0.005 0.010

-1.0

-0.5

0.5

1.0

2   MatheI6.nb



ü Exponentialreihe
In[12]:= Series@Ex, 8x, 0, 10<D

Out[12]= 1 + x +
x2
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+
x4
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+
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+

x9
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+

x10

3 628 800
+ OIx11M

ü Logarithmusreihe
In[13]:= Series@−Log@1 − xD, 8x, 0, 10<D

Out[13]= x +
x2

2
+
x3

3
+
x4

4
+
x5
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+
x7

7
+
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9
+
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10
+ OIx11M

ü Arkustangensreihe
In[14]:= Series@ArcTan@xD, 8x, 0, 10<D

Out[14]= x -
x3

3
+
x5

5
-
x7

7
+
x9

9
+ OIx11M

ü Weitere Reihen:

In[15]:= SeriesB 1 + x , 8x, 0, 10<F

Out[15]= 1 +
x

2
-
x2

8
+
x3
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5 x4
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7 x5
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In[16]:= Series@ArcSin@xD, 8x, 0, 10<D

Out[16]= x +
x3

6
+

3 x5

40
+

5 x7

112
+

35 x9

1152
+ OIx11M

In[17]:= SeriesB
1

1 − x
, 8x, 0, 10<F

Out[17]= 1 + x + x2 + x3 + x4 + x5 + x6 + x7 + x8 + x9 + x10 + OIx11M
In[18]:= Series@Cos@xD, 8x, 0, 10<D

Out[18]= 1 -
x2

2
+
x4
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-
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+

x8
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-
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+ OIx11M

In[19]:= Series@Sin@xD, 8x, 0, 10<D

Out[19]= x -
x3

6
+
x5
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-

x7
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+

x9

362 880
+ OIx11M

ü Graphische Darstellung

In[20]:= f =
1

1 − x

Out[20]=
1

1 - x
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In[21]:= plot1 = Plot@f, 8x, −1, 1<, PlotRange → 80, 5<, PlotStyle → RGBColor@1, 0, 0DD

Out[21]=
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In[22]:= plot2 = Plot@Evaluate@Table@Normal@Series@f, 8x, 0, k<DD, 8k, 0, 5<DD, 8x, −1, 1<D

Out[22]=
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In[23]:= Show@plot1, plot2D

Out[23]=
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ü Integration durch Reihenentwicklung
ü 1. Beispiel

In[27]:= NIntegrateAÆx2, 8x, 0, 1<E

Out[27]= 1.46265
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In[30]:= ‡
0

1
Æx

2
Åx

Out[30]= ‰ FH1L
In[31]:= N@%, 20D

Out[31]= 1.4626517459071816088

In[32]:= res = ‡
0

1

‚
k=0

10 x2 k

k!
Åx

Out[32]=
5 148 275 993 941

3 519 823 507 200
In[33]:= N@res, 20D

Out[33]= 1.4626517447280829388

In[34]:= fehler =
Æ

H2 n + 3L Hn + 1L!
ê. 8n → 10< êê N

Out[34]= 2.96081μ10-9

ü 2. Beispiel

In[35]:= NIntegrateB
Sin@xD

x
, 8x, 0, 1<F

Out[35]= 0.946083

In[36]:= ‡
0

1 Sin@xD
x

Åx

Out[36]= SiH1L
In[37]:= N@%, 20D

Out[37]= 0.94608307036718301494

In[38]:= res = ‡
0

1

‚
k=0

10

H−1Lk
x2 k

H2 k + 1L!
Åx

Out[38]=
46 884 688 750 091 597 861 333 881

49 556 630 087 350 833 807 360 000
In[39]:= N@res, 20D

Out[39]= 0.94608307036718301494

In[40]:= fehler =
1

H2 n + 3L H2 n + 3L!
ê. 8n → 10< êê N

Out[40]= 1.68181μ10-24
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