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9.3.   Example 1:   x' = 2x+y^2, y' = x + y + xy. 

w i t h ( D E t o o l s ) : w i t h ( p l o t s ) : w i t h ( p l o t t o o l s ) :  #  L o a d  v a r i o u s  
packages
#  F i r s t ,  I  m a r k  t h e  t h r e e  c r i t i c a l  p o i n t s  w i t h  s m a l l  b l u e  d i s k s .
R : = d i s k ( [ 0 , 0 ] , 0 . 0 5 , c o l o r = b l u e ) :
S 1 : = d i s k ( [ - 1 / 2 , 1 ] , 0 . 0 5 , c o l o r = b l u e ) :
S 2 : = d i s k ( [ - 2 , - 2 ] , 0 . 0 5 , c o l o r = b l u e ) :
#  Nex t  I  c rea te  s ix  b lack  l i ne  segments  fo r  the  e igenspaces  o f  
t h e  l i n e a r i z a t i o n s  a t  e a c h  c r i t i c a l  p o i n t .  
R E S 1 : = l i n e ( [ - 1 / 2 ,  - 1 / 2 ] ,  [ 1 / 2 ,  1 / 2 ] ,  c o l o r  =  b l a c k , t h i c k n e s s = 2 ) :
R E S 2 : = l i n e ( [ 0 ,  - 1 / 2 ] ,  [ 0 ,  1 / 2 ] ,  c o l o r  =  b l a c k , t h i c k n e s s = 2 ) :
S 2 E S 1 : = l i n e ( [ - 2 - 1 / 2 ,  - 2 - 1 / 2 ] ,  [ - 2 + 1 / 2 , - 2 + 1 / 2 ] ,  c o l o r  =  b l a c k ,
th ickness=2) :
S 2 E S 2 : = l i n e ( [ - 2 - 1 / 2 ,  - 2 + 1 / 8 ] ,  [ - 2 + 1 / 2 , - 2 - 1 / 8 ] ,  c o l o r  =  b l a c k ) :
S 1 E S 1 : = l i n e ( [ - 1 / 2 + 1 / 2 , 1 + ( s q r t ( 7 3 ) - 3 ) / 1 6 ] , [ - 1 / 2 - 1 / 2 , 1 - ( s q r t ( 7 3 ) - 3 )
/ 1 6 ] , c o l o r = b l a c k ) :
S 1 E S 2 : = l i n e ( [ - 1 / 2 + 1 / 4 , 1 + ( - s q r t ( 7 3 ) - 3 ) / 3 2 ] , [ - 1 / 2 - 1 / 4 , 1 - ( - s q r t ( 7 3 )
- 3 ) / 3 2 ] , c o l o r = b l a c k ) :
#  T h e n  I  c r e a t e  t h e  s o l u t i o n s  f o r  s e v e r a l  i n i t i a l  c o n d i t i o n s .
s o l u t i o n c u r v e s : = p h a s e p o r t r a i t ( [ D ( x ) ( t )  =  2 * x ( t )  +  ( y ( t ) ) ^ 2 ,  D ( y )
( t ) =  x ( t )  +  y ( t )  +  x ( t ) * y ( t ) ] , [ x ( t ) , y ( t ) ] , t = - 1 . . 5 ,  [ [ x ( 0 ) = - 2 . 2 , y
( 0 ) = 3 ] , [ x ( 0 ) = - 2 . 1 , y ( 0 ) = 3 ] , [ x ( 0 ) = - 2 . 5 , y ( 0 ) = 3 ] , [ x ( 0 ) = - 2 , y ( 0 ) = 3 ] , [ x
( 0 ) = - 1 . 0 , y ( 0 ) = - 1 . 1 ] , [ x ( 0 ) = - 2 . 7 , y ( 0 ) = - 2 . 8 ] , [ x ( 0 ) = - 2 . 9 , y ( 0 ) = - 2 . 8 ] ,
[ x ( 0 ) = 0 . 1 , y ( 0 ) = 0 . 1 ] , [ x ( 0 ) = 0 . 0 , y ( 0 ) = 0 . 1 ] , [ x ( 0 ) = - 0 . 1 , y ( 0 ) = - 0 . 1 ] , [ x
( 0 ) = - 0 . 1 , y ( 0 ) = 0 . 0 ] , [ x ( 0 ) = 0 . 0 , y ( 0 ) = - 0 . 1 ] , [ x ( 0 ) = - 0 . 1 , y ( 0 ) = 0 . 5 ] , [ x
( 0 ) = - 0 . 2 , y ( 0 ) = 0 . 4 ] , [ x ( 0 ) = - 2 . 5 , y ( 0 ) = - 2 . 5 ] , [ x ( 0 ) = - 0 . 5 1 , y ( 0 ) = . 9 9 ] ] ,
x=-3. .3,y=-3. .3, l inecolor=brown,arrows=none,numpoints=100):
#  T h e n  I  c r e a t e  t h e  v e c t o r  f i e l d .  
v e c t o r f i e l d : = f i e l d p l o t ( [ 2 * x + y ^ 2 , x + y + x * y ] , x = - 3 . . 3 , y = - 3 . . 3 , a r r o w s =
s l im,anchor= ta i l , f i e lds t rength=max ima l (2 ) ,g r id= [20 ,20 ] ) :
#  B e l o w  a r e  c u r v e s  w h e r e  x '  =  0  ( g r e e n )  a n d  y ' = 0  ( r e d ) .  
x p r i m e 0 : = p l o t ( [ - s q r t ( - 2 * x ) , s q r t ( - 2 * x ) ] , x = - 3 . . 0 , c o l o r = g r e e n ) :
y p r i m e 0 : = p l o t ( - x / ( x + 1 ) , x = - 3 . . 3 , c o l o r = r e d , v i e w = [ - 3 . . 3 , - 3 . . 3 ] ,
d iscont= t rue ) :
#  F i n a l l y ,  t h i s  i s  a l l  d i s p l a y e d .
display(solutioncurves,vectorfield,R,S1,S2,RES1,RES2,S1ES1,S1ES2,
S2ES1,S2ES2,xprime0,yprime0);
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