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>  >  wi th (DEtools ) :

R : = ' R ' ;

p h u g : = [  D ( t h e t a ) ( t )  =  v ( t )  -  c o s ( t h e t a ( t ) ) / v ( t ) ,
        D ( v ) ( t )      =  - s i n ( t h e t a ( t ) )  - R * v ( t ) ^ 2 ] ;

x p h u g : = [  D ( t h e t a ) ( t )  =  v ( t )  -  c o s ( t h e t a ( t ) ) / v ( t ) ,
         D ( v ) ( t )      =  - s i n ( t h e t a ( t ) )  - R * v ( t ) ^ 2 ,
         D ( x ) ( t )      =  v ( t ) * c o s ( t h e t a ( t ) ) ,
         D ( y ) ( t )      =  v ( t ) * s i n ( t h e t a ( t ) ) ] ;

w i t h ( p l o t s ) :
R : = 0 . 1 ;
s t u f f : = [ t h e t a ( t ) ,  v ( t ) ,  x ( t ) ,  y ( t ) ] ,  t = - 1 . . 2 0,  
  t h e t a = - P i . . 4 * P i ,  v = 0 . . 3 ,  x = - 3 . . 1 0 ,  y = 0 . . 2 0 ,
  [ s e q ( [ t h e t a ( 0 ) = 0 ,  v ( 0 ) = i ,  x ( 0 ) = 0 ,  y ( 0 ) = 4 * ( i - 1 ) ^ 2 + . 2 ] , i =1 . . 3,
0 . 2 ) ] ,
  l i neco lor= [seq (COLOR(HUE, i ) , i =0 . . 1 , . 1 ) ] ,  s teps ize=0 .05 :
d i s p l a y (  a r r a y (  [  D E p l o t ( x p h u g ,  s t u f f ,  s c e n e = [ t h e t a , v ] ) ,  
                  D E p l o t ( x p h u g ,  s t u f f ,  s c e n e = [ x , y ] )  ] ) ) ;
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R : = ' R ' ;

F : = ( t h e t a , v )  - >  [  v - c o s ( t h e t a ) / v ,  - s i n ( t h e t a )  -  S * v ^ 2 ] ;

s o l v e ( F ( t h e t a , v ) = [ 0 , 0 ] ) ;
E r r o r ,  i n v a l i d  i n p u t :  s o l v e  e x p e c t s  i t s  1 s t  a r g u m e n t ,  e q s ,  t o  b e
o f  t y p e  { ` a n d ` ,  ` n o t ` ,  ` o r ` ,  a l g e b r a i c ,  r e l a t i o n ( a l g e b r a i c ) ,  (
{ s e t ,  l i s t } ) ( { ` a n d ` ,  ` n o t ` ,  ` o r ` ,  a l g e b r a i c ,  r e l a t i o n ( a l g e b r a i c )
} ) } ,  b u t  r e c e i v e d  [ v - c o s ( t h e t a ) / v ,  - s i n ( t h e t a ) - S * v ^ 2 ]  =  [ 0 ,  0 ]

F ( t h e t a , v ) = [ 0 , 0 ] ;

F ( t h e t a , v ) [ 1 ] = 0 ,  F ( t h e t a , v ) [ 2 ] = 0 ;

s o l v e (  { F ( t h e t a , v ) [ 1 ] = 0 ,  F ( t h e t a , v ) [ 2 ] = 0 } ,  [ t h e t a , v ] ) ;
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conver t (%, rad ica l ) ;

f i x : =  S - >  [ a r c t a n ( - s q r t ( 1 / ( S ^ 2 + 1 ) ) * S ,  s q r t ( 1 / ( S ^ 2 + 1 ) ) ) ,  s q r t ( s q r t
( 1 / ( 1 + S ^ 2 ) ) ) ] ;

f i x ( 0 . 1 ) ;

f i x ( 0 ) ;

f i x ( 2 ) ;

S : = ' S ' ;

wi th(VectorCalculus) :
J a c o b i a n ( F ( t h e t a , v ) ,  [ t h e t a , v ] ) ;

Jack:=unapply(%, ( theta ,v ,S) ) ;

J a c k ( t h e t a , v , 0 ) ;

J a c k ( 0 , 1 , 0 ) ;

wi th(L inearAlgebra) :
E igenva lues(Jack(0 ,1 ,0 ) ) ;
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f i x ( 0 . 1 ) ; \

Jack( -0 .09917726108,  .9975155088,  0 .1 ) ;

Eigenvalues(%);

f i x ( 2 ) ;

J a c k ( o p ( f i x ( 2 ) ) , 2 ) ;

Eigenvalues(%);

e v a l f ( % ) ;

J a c k ( o p ( f i x ( 3 ) ) , 3 ) ;

Eigenvalues(%);

e v a l f ( % ) ;
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J a c k ( o p ( f i x ( S ) ) ,  S ) ;

s i m p l i f y ( % ) ;

Mat:= unapply(%,S);

M a t ( 2 ) ;

M a t ( 3 ) ;

Character ist icPolynomial (Mat(S) ,  lambda);
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?charac te r is t i c
Trace(Mat (S) ) ;

Determinant(Mat(S)) ;

Trace(Mat(S) )^2 =  4*Determinant(Mat(S) ) ;

solve(%,S) ;

M a t ( 2 * s q r t ( 2 ) ) ;

Eigenvalues(%);

Eigenvectors(Mat(3) ) ;

e v a l f ( % ) ;


