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Blatt 7

Aufgabe 26
r e s t a r t :
w i t h ( p l o t s ) :
P  : =  ( x ,  y )  - >  6 * x * y  -  3 * y ^ 2  -  4 * x ^ 4  +  8 * x ^ 3 * y  -  2 4 * x ^ 2 * y ^ 2  +  
2 0 * x * y ^ 3  -  2 5 * y ^ 4  -  a ;

a s  : =  [  - 1 / 1 0 ,  0 ,  1 / 1 0  ] :
f o r  k k  f r o m  1  t o  nops(as) d o
  s o l u t i o n s  : =  [  a l l v a l u e s (s o l v e ( s u b s ( a  =  a s [ k k ] ,  P ( x ,  y ) )  =  0 ,
{  x , y  }) )  ] :
  
  #  Polynomial  and z-plane
  p 0  : =  p l o t 3 d ( s u b s ( a  =  a s [ k k ] ,  P ( x ,  y ) ) ,  x  =  - 1 . . 1 ,  y =  - 0 . 5 .
. 0 . 5 ) :
  p z  : =  p l o t 3 d ( [  x ,  y ,  0  ] ,  x  =  - 1 . . 1 ,  y =  - 0 . 5 . . 0 . 5 ,  c o l o r  =  
y e l l o w ,  t r a n s p a r e n c y  =  0 . 5 ) :
  
  #  P l o t  o f  t h e  z e r o s
  c o l o r s  : =  [  b l u e ,  r e d ,  g r e e n ,  p u r p l e  ] ;
  p  : =  [  s e q ( 0 ,  l l  =  1 . .n o p s ( s o l u t i o n s ) )  ] ;
  f o r  l l  f r o m  1  t o  n o p s ( s o l u t i o n s )  d o
    p [ l l ]  : =  s p a c e c u r v e ( [  r h s ( s o l u t i o n s [ l l ] [ 1 ] ) ,  r h s ( s o l u t i o n s
[ l l ] [ 2 ] ) ,  0  ] ,  y  =  - 1 . . 1 ,  c o l o r  =  c o l o r s [ l l ] ,  t h i c k n e s s  =  1 0 ) :
  e n d  d o ;
  
  #  S h o w  i t !
  p  : =  [  o p ( p ) ,  p 0 ,  p z  ] ;
  p r i n t ( d i s p l a y ( p ,  v i e w  =  [  - 1 . . 1 ,  - 1 / 2 . . 1 / 2 ,  - 1 . . 1 ] ,  
o r i e n t a t i o n  =  [  4 8 ,  2 2 ,  4  ] ) ) ;
end do:
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Aufgabe 27
r e s t a r t :

(a)
f  : =  a r c t a n ( x )  *  e x p ( 1  +  x ^ 3 )  *  l n ( x ^ 2  +  1 ) ;
d f   : =  d i f f ( f ,  x ) ;
d 2 f  : =  d i f f ( f ,  x $ 2 ) ;



>  >  

(2.5)(2.5)

(2.9)(2.9)

(2.3)(2.3)

(2.11)(2.11)

>  >  

>  >  

(2.7)(2.7)

(2.2)(2.2)

>  >  

(2.1)(2.1)

>  >  

(2.8)(2.8)

>  >  

>  >  

(2.12)(2.12)

>  >  

>  >  

>  >  

(2.10)(2.10)

(2.4)(2.4)

>  >  

(2.6)(2.6)

c o l l e c t ( d f ,  [ e x p ( 1 + x ^ 3 ) , a r c t a n ( x ) , l n ( x ^ 2 + 1 ) ] ) ;

c o l l e c t ( d 2 f ,  [ e x p ( 1 + x ^ 3 ) , a r c t a n ( x ) , l n ( x ^ 2 + 1 ) ] ) ;

(b)
b  : =  c o s ( 2 * a r c t a n ( x ) ) ;

b  =  s i m p l i f y ( b ) ;

expand(b);

normal(expand(b));

normal(expand(b), expanded);

normal (s impl i fy (expand(b) ) ) ;

normal(simpli fy(expand(b)) ,expanded);

c o n v e r t ( b ,  t a n ) ;

s i m p l i f y ( c o n v e r t ( b ,  t a n ) ) ;
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>  >  

L  : =  t r i g s u b s ( b ) ;

b  =  normal( L [ 7 ] ) ;

Aufgabe 28
r e s t a r t :

(a)
a  : =  y ^ 2 ;

s q r t ( a ) ;

y2

sqrt(a)  assuming y>=0;
y

sqrt (a)  assuming y<0;

(b)
sin(n*Pi /2 )  assuming n: :even;

0

sin(n*Pi /2 )  assuming n: :odd;

Aufgabe 29
r e s t a r t :
wi th(L inearAlgebra) :

(a)
M  : =  < < 1 , 5 , 3 , 4 > | < 3 , 1 , 2 , 0 > > ;
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N := Transpose(M);

MMt  :=  M  .  N ;

MtM :=  N  .  M ;

Rank(MMt);
2

Determinant(MMt);
0

Rank(MtM);
2

Determinant(MtM);
518

(b)
S  : =  S u b M a t r i x ( M M t ,  2 . . 3 ,  2 . . 3 ) ;

( S ^ 2 )  .  ( M t M ^ ( - 1 ) ) ;

(c)
T  : =  M M t  +  M a t r i x ( < 0 ,  1 + 2 * t ,  1 - 3 * t ,  0 > ,  s h a p e  =  d i a g o n a l ) ;

q  :=  Determinant (T ) ;
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s o l v e ( q  =  0 ,  t ) ;


