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#  E x e r c i s e s  4 , 5 , 6 , 7  i n  S e c t i o n  6 . 3
#  S o l v e  f o r  t h e  e q u i l  p o i n t s  a n d  f i n d  l i n e a r i z e d  D E  f o r  t h e  
system below
# x '=60x-4x^2-3xy,  y '=42y-2y^2-3xy
# Then c lass i fy  as  sp i ra l ,  center ,  node,  saddle  and comment  on 
s t a b i l i t y .
#  C o n s t r u c t  a  p h a s e  p o r t r a i t  f o r  e a c h  e q u i l  p o i n t  w i t h i n  t h e  
b io log ica l  domain  x>0 ,  y>0 .

F 1 : = ( x , y ) - >6 0 * x - 4 * x ^ 2 - 3 * x * y ;  F 2 : = ( x , y ) - >42*y -2 *y^2 -3 *x *y ;  so lve (
{ F 1 ( x , y ) = 0 , F 2 ( x , y ) = 0 } , { x , y } ) ;

F : = u n a p p l y ( < F 1 ( x , y ) , F 2 ( x , y ) > , ( x , y ) ) : F ( x , y ) ;

J : = u n a p p l y ( < d i f f ( F 1 ( x , y ) , x ) , d i f f ( F 2 ( x , y ) , x ) | d i f f ( F 1 ( x , y ) , y ) , d i f f
( F 2 ( x , y ) , y ) > , ( x , y ) ) : J ( x , y ) ;

w i t h ( L i n e a r A l g e b r a ) : X : = [ 0 , 0 , 1 5 , 6 ] : Y : = [ 0 , 2 1 , 0 , 1 2 ] :
f o r  i  f r o m  1  t o  4  d o  'J ' ( X [ i ] , Y [ i ] )  =J ( X [ i ] , Y [ i ] ) ;  o d ;

s s : = ' s s ' : f o r  i  f r o m  1  t o  4  d o  s s [ i ] : = E i g e n v a l u e s ( J ( X [ i ] , Y [ i ] ) )
: o d : e v a l ( s s ) ;
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f o r  i  f r o m  1  t o  4  d o  printf ("Eigenvalues J(%a,%a) = %g, %g\n",X
[ i ] , Y [ i ] , s s [ i ] [ 1 ] , s s [ i ] [ 2 ] )  od:

E i g e n v a l u e s  J ( 0 , 0 )  =  6 0 ,  4 2
E i g e n v a l u e s  J ( 0 , 2 1 )  =  - 3 ,  - 4 2
E i g e n v a l u e s  J ( 1 5 , 0 )  =  - 3 ,  - 6 0
E i g e n v a l u e s  J ( 6 , 1 2 )  =  1 . 4 5 5 8 4 ,  - 4 9 . 4 5 5 8

f o r  i  f r o m  1  t o  4  d o  < d x , d y >  =  J ( X [ i ] , Y [ i ] ) . < x , y >  o d ;

# Classi f icat ions done f rom Caley-Hamil ton-Zeibur  examples for  x
( t ) ,  y ( t )

#  unstab le  node ,  s tab le  node ,  s tab le  node ,  
saddle
# Phase por t ra i ts  are  done f rom maple  as  fo l lows:
# Tools ==> Tasks (Browse) ==> Dif ferential  Equations ==> ODEs ==
>  Phase  Por t ra i t
# Then click on INSERT DEFAULT CONTENT, followed by editing the 
data boxes.
#  Al ternat ive  launch in to  the  program:  ?Task,phasepor t ra i t
# Then click on INSERT DEFAULT CONTENT at the top of the help 
f i l e .


