
(1.7)(1.7)

>  >  

(1.6)(1.6)

(1.4)(1.4)

>  >  

(1.5)(1.5)

>  >  

>  >  

(1.3)(1.3)

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

(1.2)(1.2)

>  >  

(1.1)(1.1)
>  >  

>  >  

(1.8)(1.8)

>  >  

>  >  

>  >  

Blatt 4

Aufgabe 13
r e s t a r t :
A  : =  [  1 ,  P i ,  e x p ( 1 ) ,  p i ,  x + y  ] ;

op (A) ;

' w h a t t y p e ' ( ' o p ' ( 1 ,  ' A ' ) )  =  w h a t t y p e ( o p ( 1 ,  A ) ) ;
' w h a t t y p e ' ( ' o p ' ( 2 ,  ' A ' ) )  =  w h a t t y p e ( o p ( 2 ,  A ) ) ;
' w h a t t y p e ' ( ' o p ' ( 3 ,  ' A ' ) )  =  w h a t t y p e ( o p ( 3 ,  A ) ) ;
' w h a t t y p e ' ( ' o p ' ( 4 ,  ' A ' ) )  =  w h a t t y p e ( o p ( 4 ,  A ) ) ;
' w h a t t y p e ' ( ' o p ' ( 5 ,  ' A ' ) )  =  w h a t t y p e ( o p ( 5 ,  A ) ) ;

o p ( o p ( 3 ,  A ) ) ;
' w h a t t y p e ' ( ' o p ' ( ' o p ' ( 3 ,  ' A ' ) ) )  =  w h a t t y p e ( o p ( o p ( 3 ,  A ) ) ) ;

1

o p ( o p ( 5 ,  A ) ) ;
' w h a t t y p e ' ( ' o p ' ( 1 ,  ' o p ' ( 5 ,  ' A ' ) ) )  =  w h a t t y p e ( o p ( 1 ,  o p ( 5 ,  A ) ) ) ;
' w h a t t y p e ' ( ' o p ' ( 2 ,  ' o p ' ( 5 ,  ' A ' ) ) )  =  w h a t t y p e ( o p ( 2 ,  o p ( 5 ,  A ) ) ) ;

B  : =  {  x  *  y  /  z ,  u  /  v  *  w ,  ( a l p h a  +  b e t a )  /  ( b e t a  *  d e l t a )  } ;

op (B) ;

what type (op(1 ,  B ) ) ;
what type (op(2 ,  B ) ) ;
what type (op(3 ,  B ) ) ;

` * `

` * `

` * `



(1.15)(1.15)

(1.16)(1.16)

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  
>  >  

>  >  

>  >  

(1.17)(1.17)

(1.12)(1.12)

>  >  

(1.14)(1.14)

>  >  
(1.19)(1.19)

>  >  

>  >  

>  >  

(1.10)(1.10)

>  >  

>  >  

(1.13)(1.13)

>  >  

(1.9)(1.9)

(1.18)(1.18)

(1.11)(1.11)

o p ( o p ( 1 ,  B ) ) ;

w h a t t y p e ( o p ( 1 ,  o p ( 1 ,  B ) ) ) ;
w h a t t y p e ( o p ( 2 ,  o p ( 1 ,  B ) ) ) ;
w h a t t y p e ( o p ( 3 ,  o p ( 1 ,  B ) ) ) ;

symbol

` ^ `

symbol

o p ( o p ( 2 ,  o p ( 1 ,  B ) ) ) ;

w h a t t y p e ( o p ( 1 ,  o p ( 2 ,  o p ( 1 ,  B ) ) ) ) ;
w h a t t y p e ( o p ( 2 ,  o p ( 2 ,  o p ( 1 ,  B ) ) ) ) ;

symbol

integer

o p ( o p ( 2 ,  B ) ) ;

w h a t t y p e ( o p ( 1 ,  o p ( 2 ,  B ) ) ) ;
w h a t t y p e ( o p ( 2 ,  o p ( 2 ,  B ) ) ) ;
w h a t t y p e ( o p ( 3 ,  o p ( 2 ,  B ) ) ) ;

symbol

symbol

` ^ `

o p ( o p ( 3 ,  o p ( 2 ,  B ) ) ) ;

w h a t t y p e ( o p ( 1 ,  o p ( 3 ,  o p ( 2 ,  B ) ) ) ) ;
w h a t t y p e ( o p ( 2 ,  o p ( 3 ,  o p ( 2 ,  B ) ) ) ) ;

symbol

integer

o p ( o p ( 3 ,  B ) ) ;

w h a t t y p e ( o p ( 1 ,  o p ( 3 ,  B ) ) ) ;
w h a t t y p e ( o p ( 2 ,  o p ( 3 ,  B ) ) ) ;
w h a t t y p e ( o p ( 3 ,  o p ( 3 ,  B ) ) ) ;

` C `

` ^ `

` ^ `

o p ( o p ( 1 ,  o p ( 3 ,  B ) ) ) ;



>  >  

>  >  

(2.1)(2.1)

(2.10)(2.10)

>  >  

(1.22)(1.22)

>  >  

(2.5)(2.5)

>  >  

>  >  

(1.23)(1.23)

>  >  

(2.3)(2.3)

>  >  

>  >  

(2.4)(2.4)

>  >  

>  >  

(2.6)(2.6)

>  >  

>  >  

>  >  

(2.8)(2.8)

>  >  

(2.7)(2.7)

>  >  

>  >  

(2.9)(2.9)

(1.21)(1.21)

(1.9)(1.9)

>  >  

>  >  

>  >  

(1.24)(1.24)

(1.20)(1.20)

(2.2)(2.2)

w h a t t y p e ( o p ( 1 ,  o p ( 1 ,  o p ( 3 ,  B ) ) ) ) ;
w h a t t y p e ( o p ( 2 ,  o p ( 1 ,  o p ( 3 ,  B ) ) ) ) ;

symbol

symbol

o p ( o p ( 2 ,  o p ( 3 ,  B ) ) ) ;

w h a t t y p e ( o p ( 1 ,  o p ( 2 ,  o p ( 3 ,  B ) ) ) ) ;
w h a t t y p e ( o p ( 2 ,  o p ( 2 ,  o p ( 3 ,  B ) ) ) ) ;

symbol

integer

o p ( o p ( 3 ,  o p ( 3 ,  B ) ) ) ;

w h a t t y p e ( o p ( 1 ,  o p ( 3 ,  o p ( 3 ,  B ) ) ) ) ;
w h a t t y p e ( o p ( 2 ,  o p ( 3 ,  o p ( 3 ,  B ) ) ) ) ;

symbol

integer

Aufgabe 14
r e s t a r t :
f  : =  x  - >  x ^ 5  -  5 * x ^ 4  -  1 0 * x ^ 3  +  5 0 * x ^ 2  +  9 * x  -  4 5 ;

f a c t o r ( f ) ;  #  T e s t :  N u l l s t e l l e n  b e i  - 3 ,  - 1 ,  1 ,  3 ,  5
f

L 1  : =  [  s e q ( i  -  5 ,  i  =  0 . . 7 )  ] ;

L 1  : =  [  s e q ( i ,  i  =  - 5 . . 2 )  ] ;  #  W a h l w e i s e

L 1  : =  [  - 5 ,  - 4 ,  - 3 ,  - 2 ,  - 1 ,  0 ,  1 ,  2  ] ;  #  W a h l w e i s e

L i s t e 1  : =  m a p ( f ,  L 1 ) ;

L 2  : =  [  s e q ( i  -  1 ,  i  =  0 . . 8 )  ] ;

L 2  : =  [  s e q ( i ,  i  =  - 1 . . 7 )  ] ;  #  W a h l w e i s e

L 2  : =  [  - 1 ,  0 ,  1 ,  2 ,  3 ,  4 ,  5 ,  6 ,  7  ] ;  #  W a h l w e i s e

L i s t e 2  : =  m a p ( f ,  L 2 ) ;



>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

(3.2)(3.2)

>  >  

(2.13)(2.13)

>  >  

>  >  

(2.11)(2.11)

(2.14)(2.14)

(2.12)(2.12)

>  >  

>  >  

(1.9)(1.9)

(3.1)(3.1)

(1.20)(1.20)

>  >  

A  : =  c o n v e r t ( L i s t e 1 ,  s e t ) ;

B  : =  c o n v e r t ( L i s t e 2 ,  s e t ) ;

?union
C  : =  A  u n i o n  B :  ' A '  u n i o n  ' B '  =  C ;

nops(C);
9

Aufgabe 15
r e s t a r t :

(a)
P [ 0 ]  : =  1 ;
P [ 1 ]  : =  x ;
f o r  n  f r o m  1  t o  9  d o
  P [ n + 1 ]  : =  f a c t o r ( 1 / ( n + 1 )  *  ( ( 2 * n + 1 ) * x * P [ n ]  -  n * P [ n - 1 ] ) ) ;
od;

(b)
I n t e g r a l  : =  ( m ,  n )  - >  i n t ( P [ m ] * P [ n ] ,  x  =  - 1 . . 1 ) ;



>  >  
>  >  

(3.4)(3.4)

(2.11)(2.11)

>  >  
>  >  

>  >  

>  >  

>  >  

(3.2)(3.2)

>  >  

>  >  

>  >  

>  >  

(1.9)(1.9)

(1.20)(1.20)

(3.3)(3.3)

>  >  

#  R e s u l t s  : =  s e q ( s e q ( I n t e g r a l ( m ,  n ) ,  m  =  0 . . 1 0 ) ,  n  =  0 . . 1 0 ) ;
a l l O k a y  : =  t r u e :
fo r  m f rom 0  to  10  do
  f o r  n  f r o m  0  t o  1 0  d o
    i f  ( m  =  n )  t h e n
      a n s w e r  : =  i s ( I n t e g r a l ( m ,  n )  =  2  /  ( 2 * n  +  1 ) ) ;
    e l s e
      a n s w e r  : =  i s ( I n t e g r a l ( m ,  n )  =  0 ) ;
    f i ;
    a l l O k a y  : =  a l l O k a y  a n d  a n s w e r ;
  e n d  d o ;
end do:
i f  a l l O k a y  t h e n
  p r i n t ( " F o r m e l  k o r r e k t . " ) ;
e l s e
  e r r o r ( " F o r m e l  n i c h t  k o r r e k t . " ) ;
e n d  i f ;

"Formel korrekt."

(c)
w i t h ( p l o t s ) :
c o l o r s  : =  [  ' g r e e n ' ,  ' b l u e ' ,  ' y e l l o w ' ,  ' r e d ' ,  ' b l a c k '  ] ;

p  =  [ ] :
f o r  n  f r o m  0  t o  4  d o
  p [ n ]  : =  p l o t ( P [ n ] ,  x  =  - 1 . . 1 ,  c o l o r  =  c o l o r s [ n  +  1 ] ) ;
end do:
d i s p l a y ( [  s e q ( p [ n ] ,  n  =  0 . . 4 )  ] ) ;



>  >  

(3.2)(3.2)

>  >  

>  >  

(2.11)(2.11)

>  >  

(1.9)(1.9)

(1.20)(1.20)

>  >  
#  o d e r  d i r e k t e r
p l o t ( [  P [ 0 ] ,  P [ 1 ] ,  P [ 2 ] ,  P [ 3 ] ,  P [ 4 ]  ] ,  x  =  - 1 . . 1 ,  c o l o r  =  [  
' g r e e n ' ,  ' b l u e ' ,  ' y e l l o w ' ,  ' r e d ' ,  ' b l a c k '  ] ) ;



>  >  

(3.2)(3.2)

>  >  
(2.11)(2.11)

>  >  

(1.9)(1.9)

(1.20)(1.20)

>  >  
>  >  

#  oder
p l o t ( [  s e q ( P [ i ] ,  i  =  0 . . 4 )  ] ,  x  =  - 1 . . 1 ,  c o l o r  =  c o l o r s ) ;



(4.1)(4.1)

(2.11)(2.11)

>  >  

>  >  

(3.2)(3.2)

>  >  

>  >  
>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

(1.9)(1.9)

(1.20)(1.20)

>  >  
>  >  

Aufgabe 16
r e s t a r t :

(a)
# Ausgabe wird  durch ' : '  unterdrückt
f [ 0 ]  : =  1 :
f [ 1 ]  : =  1 :
f o r  k k  f r o m  2  t o  1 0 0  d o
  f [ k k ]  : =  f [ k k - 1 ]  +  f [ k k - 2 ] ;
od:
# # Ausgabe, wenn man möchte
#  [  s e q ( f [ k k ] ,  k k  =  0 . . 1 0 0 )  ] ;

(b)
?ithprime
S t a r t  : =  9 ;  E n d e  : =  2 5 ;



(2.11)(2.11)

>  >  

>  >  
>  >  

>  >  

(3.2)(3.2)

>  >  

>  >  

(4.2)(4.2)

(1.9)(1.9)

(4.4)(4.4)

(1.20)(1.20)

>  >  

(4.3)(4.3)

p r i m e s  : =  [  s e q ( i t h p r i m e ( k k ) ,  k k  =  S t a r t . . E n d e )  ] ;

#  Anzahl  testen
nops(pr imes)  =  Ende  -  S ta r t  +  1 ;

f o r  k k  i n  p r i m e s  d o
  f [ k k ] ;
od;

46368

832040

2178309

39088169

267914296

701408733

4807526976

86267571272

1548008755920

4052739537881

72723460248141


