
Mathematica für 
"Fortgeschrittene"

Zuweisungen und verzögerte 
Zuweisungen

Sofortige Zuweisung (=)
a � 5

5
bsofort � 1 � Sqrt a

1 � 5
a � 7

7
bsofort

1 � 5
?bsofort

Global‘bsofort

bsofort � 1 � 5

Verzögerte Zuweisung (:=)
bverz : � 1 	 Sqrt a
bverz

1 
 7
a � 5

5
bverz

1 � 5
?? bverz

Global‘bverz

bverz : 
 1 � a

Alles ist Liste

Interne Darstellung von Objekten, 
FullForm, TreeForm
Clear a
t1 � a^2 � b^2 � c^2 � 2 d Sqrt e

a2 � b2 � c2 � 2 d e
FullForm t1

Plus Power a, 2 , Power b, 2 ,
Power c, 2 , Times 2, d,
Power e, Rational 1, 2

TreeForm t1
Plus

Power a, 2
,

Power b, 2
,
Power c, 2

,

Times

t2 � a, b, c, d, e
a, b, c, d, e

FullForm t2
List a, b, c, d, e

Head t1
Plus

Head t2
List

t1 0
Plus

t1 1
a2

t1 2
b2

Ersetzen des Heads − Apply (@@)
t1

a2 � b2 � c2 � 2 d e
FullForm t1

Plus Power a, 2 , Power b, 2 ,
Power c, 2 , Times 2, d,
Power e, Rational 1, 2

Apply List, t1
a2, b2, c2, 2 d e

List

� �

t1
a2, b2, c2, 2 d e

Times

� �

t1
2 a2 b2 c2 d e

FullForm %
Times 2, Power a, 2 ,
Power b, 2 , Power c, 2 , d,
Power e, Rational 1, 2

?? Times
x �y �z or x y z represents

a product of terms. More �
Attributes Times � Flat, Listable, NumericFunction

Default Times : � 1
Times

1
Times c, b, a

a b c
FullForm %

Times a, b, c
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Ausgabeformat
t3 � Series Cos x , x, 0, 5

1 � x
2

� � � � � � �

2

� x4� � � � � � �

24

� O x 6

FullForm t3
SeriesData x, 0,
List 1, 0, Rational � 1, 2 ,
0, Rational 1, 24 , 0, 6, 1

5

�

120
n

 

n

!

FullForm %
Factorial n

Binomial n, k
Binomial n, k

Format MyBinomial n_, k_ : "

MatrixForm n , k
MyBinomial m, l

m
l

FullForm %
MyBinomial m, l

Map, Pure Functions, ...
li # 1, 2, 3, 4, 5, 6, a, b, c

1, 2, 3, 4, 5, 6, a, b, c
g x_ $ 1 % Sqrt x

1 & x
Map g, li

2, 1 ' 2, 1 ( 3, 3, 1 ) 5,

1 * 6, 1 + a, 1 , b, 1 - c
Map 1 . Sqrt # &, li

2, 1 / 2, 1 0 3, 3, 1 1 5,

1 2 6, 1 3 a, 1 4 b, 1 5 c
li1 6 Table a i , i, 4

a 1 , a 2 , a 3 , a 4
li2 7 Table b i , i, 4

b 1 , b 2 , b 3 , b 4
Clear g
Inner f, li1, li2, g

g f a 1 , b 1 , f a 2 , b 2 ,
f a 3 , b 3 , f a 4 , b 4

Inner Times, li1, li2, Plus
a 1 b 1 8 a 2 b 2 9

a 3 b 3 : a 4 b 4
Inner Plus, li1, li2, Times

a 1 ; b 1 a 2 < b 2
a 3 = b 3 a 4 > b 4

Inner List, li1, li2, List
a 1 , b 1 , a 2 , b 2 ,
a 3 , b 3 , a 4 , b 4

Mathematica−Advanced.nb 3

TableForm %
a 1 b 1
a 2 b 2
a 3 b 3
a 4 b 4

f x_ ? x 1 @ x
1 A x x

NestList g, 1 2, 5
1B B B B

2
, g

1C C C C

2
, g g

1D D D D

2
,

g g g
1E E E E
2

, g g g g
1F F F F

2
,

g g g g g
1G G G G

2
NestList f, 1 2, 5

1H H H H

2
,

1H H H H

4
,

3H H H H H H H

16
,

39H H H H H H H H H H

256
,

8463H H H H H H H H H H H H H H H

65536
,

483008799H H H H H H H H H H H H H H H HH H H H H H H H H H H H H

4294967296
NestList f, 0.5, 100

Pattern Matching

Patterns in Regeln
Log 27 n .
Log a_ b_ I Log a J Log b
Log 27 K Log n

LogRules L

Log a_ b_ M Log a N Log b
Log a_ b_ O Log a P Log b

Log 27 n . LogRules
Log 27 Q Log n

Log 27 . LogRules
Log 27

Log 27 Sqrt n . LogRules
Log 27 R Log n

AppendTo LogRules,
Log a_^n_ S n Log a

Log a_ b_ T Log a U Log b ,
Log a_n_ V n Log a

Log 27 Sqrt n . LogRules
Log 27 W Log n

% . LogRules

Log 27 X Log nY Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

2
Log 27 Sqrt n . LogRules

Log 27 Z Log n[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [

2

Typüberprüfung in Patterns
li \ 1, Pi, 5, 7, 3

1, ], 5, 7, 3
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li1 � Map gamma, li
General::spell1 :
Possible spelling error: new

symbol name "gamma" is similar
to existing symbol "Gamma".

gamma 1 , gamma � ,
gamma 5 , gamma 7 , gamma 3

li1 . gamma n_ � Factorial n � 1
1, � 1 � � �

, 24, 720, 2
li1 .
gamma n_Integer � Factorial n 	 1

1, gamma 
 , 24, 720, 2
LineareFunktion u_Plus : �

Map LineareFunktion, u
LineareFunktion 5 a � 7 b � 8 c

LineareFunktion 5 a 


LineareFunktion 7 b �

LineareFunktion 8 c

Bedingte Patterns
MyBinomial n_Integer ; n � 0,
k_Integer ; k � 0 : �

n k MyBinomial n � 1, k � 1
MyBinomial 5, 3

10
2
0

MyBinomial n_Integer ; n � 0, 0 � 1
1

MyBinomial 5, 3
10

MyBinomial 3, 5
1� � � � � � �

10
0
2

MyBinomial 0, k_Integer ; k � 0 � 0
0

MyBinomial 5, 3
10

MyBinomial 3, 5
0

MyBinomial n, k
n
k
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?? MyBinomial
Global‘MyBinomial

n_Integer ; n � 0
k_Integer ; k � 0

: � n

�1 �n

�1 �k� � � � � � � � � � � � � � � �

k

n_Integer ; n � 0
0

� 1

0
k_Integer ; k  0

! 0

MakeBoxes
n_
k_

, FormatType_ ^: "

Format MatrixForm n , k ,
FormatType

Format
n_
k_

: # MatrixForm n , k

Ein paar nützliche "Test"−Funktionen
liste $ % 5, 1, 2, Pi, E, 2 3, 4.5, I

& 5, 1, 2, ', (,
2) ) ) )

3
, 4.5,

*

TesteFunktion u_ : +

Map #, u # , Head # &, liste
TableForm

TesteFunktion NumberQ

, 5 True Integer
1 True Integer
2 True Integer

- False Symbol

. False Symbol
2/ / /

3 True Rational

4.5 True Real

0

True Complex
TesteFunktion IntegerQ

1 5 True Integer
1 True Integer
2 True Integer

2 False Symbol

3 False Symbol
24 4 4

3 False Rational

4.5 False Real

5

False Complex
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TesteFunktion EvenQ

6 5 False Integer
1 False Integer
2 True Integer

7 False Symbol

8 False Symbol
29 9 9

3 False Rational

4.5 False Real

:

False Complex
TesteFunktion OddQ

; 5 True Integer
1 True Integer
2 False Integer

< False Symbol

= False Symbol
2> > >

3 False Rational

4.5 False Real

?

False Complex
TesteFunktion PrimeQ

@ 5 True Integer
1 False Integer
2 True Integer

A False Symbol

B False Symbol
2C C C

3 False Rational

4.5 False Real

D

False Complex
TesteFunktion Element #, Reals &

E 5 True Integer
1 True Integer
2 True Integer

F True Symbol

G True Symbol
2H H H

3 True Rational

4.5 True Real

I

False Complex
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TesteFunktion
Element #, Complexes &

J 5 True Integer
1 True Integer
2 True Integer

K True Symbol

L True Symbol
2M M M

3 True Rational

4.5 True Real

N

True Complex
LineareFunktion
n_ x_ ; Element n, Reals : O

n LineareFunktion x
LineareFunktion a P Pi b P 7 c P d e

LineareFunktion a Q

R LineareFunktion b S

7 LineareFunktion c T

LineareFunktion d e

Variable Anzahl von Argumenten
Mittelwert u__ : U

Apply Plus, u Length u
Mittelwert a, b, c

1V V V V

3
a W b W c

Programmierung

Speichern von Zwischenergebnissen
Fibo n_Integer ; n X 1 Y

Fibo n Z 1 [ Fibo n \ 2
Fibo 0 ] 0
Fibo 1 ^ 1

Fibo _ 2 ` n a Fibo b 1 c n
0
1

Map Fibo, Range 10
1, 1, 2, 3, 5, 8, 13, 21, 34, 55

Fibo 25
75025

Clear Fibo
Fibo n_Integer ; n d 1 : e

Fibo n f Fibo n g 1 h Fibo n i 2
Fibo 0 j 0
Fibo 1 k 1

0
1

Fibo 25
75025
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Lokale Variablen
t � 17

17
Module t ,
t � 8;
Print t

8

t
17

Standardabweichung x_List : �

Module n, �, � ,
n � Length x ;

� � Plus

� �

x n;

	 


Sqrt Plus

� �

Map # � 
 ^2 &, x
n � 1 ;

�, �

Standardabweichung a, b
a � b

� � � � � � � � � � � �

2
, a � 1� � � �

2

� a � b
2

�

1

� � � �

2

�a � b � b
2

Table Random , 100
Standardabweichung %

0.563602, 0.288844

Do, For, While, If,

� Do

Do Print "Hallo" , 5
Hallo

Hallo

Hallo

Hallo

Hallo

Do Print i , i, 5
1

2

3

4

5
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Do Print i , i, 1, 5, 1 2
1

3� � � �

2

2

5� � � �

2

3

7� � � �

2

4

9� � � �

2

5

� For

For i  1, i ! 5, i  i " 1 2,
Print i

1

3# # # #

2

2

5$ $ $ $

2

3

7% % % %

2

4

9& & & &

2

5

' If

Do If Random ( 0.5,
Print "Kleiner 0.5" ,
Print "Nicht kleiner 0.5" , 5

Kleiner 0.5

Nicht kleiner 0.5

Nicht kleiner 0.5

Kleiner 0.5

Nicht kleiner 0.5
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If Random ) 0.5,
Print "Kleiner" ;
Print "als" ;
Print "0.5" ,
Print "Größer" ;
Print "als" ;
Print "0.5"

Größer

als

0.5

* While

xalt + 2; xneu + 1
1

While Abs xalt , xneu - 10^ .20 ,
xalt / xneu;
xneu / 1 2 xalt 0 2 xalt

xneu
1572584048032918633353217

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1

1111984844349868137938112
N %

1.41421
xneu 2 Sqrt 2 N

3 2.22045 4 10

516

"Benutzerdefinierte Datentypen"
Format Intervall a_, b_ : 6

StringJoin " ", ToString a ,
", ", ToString b , " "

General::spell1 :
Possible spelling error: new symbol

name "Intervall" is similar
to existing symbol "Interval".

Intervall 1, 5
1, 5

Intervall 1, 5 7 Intervall 2, 6
1, 5 8 2, 6

Intervall a_, b_ 9

Intervall c_, d_ : :

Intervall a ; c, b ; d
SetDelayed::write : Tag Plus in

a_, b_ < c_, d_ is Protected.

$Failed
?? Intervall

Global‘Intervall

MakeBoxes a_, b_ , FormatType_ ^: =

Format > ? ToString a @ A , @ A

ToString b B C , FormatType

Format a_, b_ : D

E F ToString a G H , G H ToString b I J
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Intervall a_, b_ K

Intervall c_, d_ ^: L

Intervall a M c, b M d
?? Intervall

Global‘Intervall

a_, b_ N c_, d_ ^: O a P c, b P d

MakeBoxes a_, b_ , FormatType_ ^: Q

Format R S ToString a T U , T U

ToString b V W , FormatType

Format a_, b_ : X

Y Z ToString a [ \ , [ \ ToString b ] ^

Intervall 1, 5 _ Intervall 2, 6
3, 11

Intervall a_, b_
Intervall c_, d_ ^: `

Intervall a c, b d ; c a 0 && a a 0
Intervall 1, 5 b Intervall 2, 6

2, 30
Intervall a_, b_
Intervall c_, d_ ^: c

Intervall c b, a d ; a d 0 && d e 0
Intervall 1, 5 f Intervall g 6, g 2

h30, h2
Intervall i6, i2 j Intervall 1, 5

k30, k2
?? Times

x ly lz or x y z represents
a product of terms. More m

Attributes Times n Flat, Listable, NumericFunction

Default Times : o 1

?? Orderless
Orderless is an attribute that can

be assigned to a symbol f to
indicate that the elements ei in
expressions of the form f e1,
e2, ... should automatically
be sorted into canonical order.
This property is accounted
for in pattern matching. More p

Attributes Orderless q Protected
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?? Intervall
Global‘Intervall

a_, b_ � c_, d_ ^: � a � c, b � d

a_, b_ c_, d_ ^: �

a c, b d ; c � 0 && a � 0

a_, b_ c_, d_ ^: �

b c, a d ; a � 0 && d � 0

MakeBoxes a_, b_ , FormatType_ ^: �

Format 	 
 ToString a � � , � �

ToString b 
 � , FormatType

Format a_, b_ : �

� � ToString a � � , � � ToString b � �

Intervall :
Intervall a_, b_ � n_Integer : �

Intervall n a, n b ; n � 0
?? Intervall

Global‘Intervall

a_, b_ � c_, d_ ^: � a � c, b � d

a_, b_ c_, d_ ^: �

a c, b d ; c � 0 && a � 0

a_, b_ c_, d_ ^: �

b c, a d ; a � 0 && d  0

Intervall : a_, b_ n_Integer : !

a n, b n ; n " 0

MakeBoxes a_, b_ , FormatType_ ^: #

Format $ % ToString a & ' , & '

ToString b ( ) , FormatType

Format a_, b_ : *

+ , ToString a - . , - . ToString b / 0

Intervall 1, 3 1 7
7, 21
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