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res ta r t :w i th (L inearA lgebra ) :
#  o r i g i n a l  s y s t e m  d o t ( u ) = f 1 ;  d o t ( v ) = f 2
f 1 : = v ;

f2:=-v+alp*u^2+bet*u*v;

#  f i x e d  p o i n t
f p : =  s o l v e ( { f 1 , f 2 } , { u , v } ) ;

u0:=0:v0:=0:
#  J a c o b i a n  a t  t h e  f i x e d  p o i n t
J : =  M a t r i x ( 2 , 2 , [ [ d i f f ( f 1 , u ) , d i f f ( f 1 , v ) ] , [ d i f f ( f 2 , u ) , d i f f ( f 2 , v ) ] ] )
;

J0 :=  s impl i fy (subs(u=u0 ,v=v0 ,J ) ) ;

ev:=  E igenvectors(J0) ;

l a m 1 : =  e v [ 1 ] [ 2 ] ; l a m 2 : = e v [ 1 ] [ 1 ] ;

v 1 : =  e v [ 2 ] [ 1 . . 2 , 2 ] ;  v 2 : =  e v [ 2 ] [ 1 . . 2 , 1 ] ;

T :=  <v1 |v2>;  what type(T) ;

Matrix

T I : =  M a t r i x I n v e r s e ( T ) ;
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Tes tT :=  Ma t r i xMat r i xMu l t ip ly (T I ,Ma t r i xMat r i xMu l t ip ly (J0 ,T ) ) ;

#  N e w  v a r i a b l e s  ( x , y ) =  T I  *  ( u , v )
X : =  V e c t o r ( 2 , [ u , v ] ) ;

Y : =  V e c t o r ( 2 , [ x , y ] ) ;

X2:=  Mat r ixVectorMul t ip ly (T ,Y) ;

F : =  V e c t o r ( 2 , [ f 1 , f 2 ] ) ;

G:=  subs(u=X2[1 ] ,v=X2[2 ] ,Mat r ixVectorMul t ip ly (T I ,F ) ) ;

g 1 : =  G [ 1 ] ;  g 2 : =  G [ 2 ] ;

#  do t (x )=g1 ;  do t (y )=g2 ;
T e s t J 0 : =  s u b s ( x = 0 , y = 0 , M a t r i x ( 2 , 2 , [ [ d i f f ( g 1 , x ) , d i f f ( g 1 , y ) ] , [ d i f f
( g 2 , x ) , d i f f ( g 2 , y ) ] ] ) ) ;

# TestJ0=J0
# assume the center  mani fo ld  y=h(x)=  a*x^2+b*x^3 +  h .o . t .
h : =  a * x ^ 2 + b * x ^ 3 ;  d h : =  d i f f ( h , x ) ;
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N:=  col lect (expand(subs(y=h,dh*g1-g2) ) ,x ) ;

N_x_2 :=  coe f f (N ,x ,2 ) ;

N_x_3 :=  coe f f (N ,x ,3 ) ;

so ln:=  so lve( {N_x_2,N_x_3} , {a ,b} )

a : =  r h s ( s o l n [ 1 ] ) ;

b : =  r h s ( s o l n [ 2 ] ) ;

gg1:=  col lect (expand(s u b s ( y = h , g 1 ) ) , x ) ;

#  the  f low on  the  cen te r  man i fo ld  i s  do t (x )=gg1


