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res ta r t :w i th (L inearA lgebra ) :
#  G u c k e n h e i m e r  E x e r c i s e  3 . 2 . 1  ( b ) ,  ( c ) ,  a n d  ( d )
f1 :=y -x* (x^2+y^2) ;

f 2 : = - x - y * ( x ^ 2 + y ^ 2 ) ;

d r : =  ( x * d x + y * d y ) / r ;

d t h e t a : = ( x * d y - y * d x ) / r ^ 2 ;

d z : =  d r * ( c o s ( t h e t a ) + i * s i n ( t h e t a ) ) + r * ( - s i n ( t h e t a ) + i * c o s ( t h e t a ) ) ;

d r2 :=  s imp l i f y (subs (dx= f1 ,dy= f2 ,d r ) ) ;

d theta2:=s impl i fy (subs(dx=f1 ,dy=f2 ,d theta ) ) ;

d r 3 : =  s i m p l i f y ( s u b s ( x = r * c o s ( t h e t a ) , y = r * s i n ( t h e t a ) , d r 2 ) ) ;

d t h e t a 3 : =  s i m p l i f y ( s u b s ( x = r * c o s ( t h e t a ) , y = r * s i n ( t h e t a ) , d t h e t a 2 ) ) ;

# Perko Page 138 Example 2
f1e := -y -x^3 -x *y^2 ;

f2e:=x-y^3-x^2*y;

dr2e :=  s impl i fy (subs(dx=f1e ,dy=f2e ,dr ) ) ;

dtheta2e:=simpl i fy (subs(dx=f1e ,dy=f2e ,dtheta) ) ;
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d r 3 e : =  s i m p l i f y ( s u b s ( x = r * c o s ( t h e t a ) , y = r * s i n ( t h e t a ) , d r 2 e ) ) ;

d the ta3e :=  s imp l i fy (subs (x=r *cos ( the ta ) ,y=r *s in ( the ta ) ,d the ta2e ) )
;

# Perko Page 142 Example 5
f 1 f : =  - x - y / l n ( s q r t ( x ^ 2 + y ^ 2 ) ) ;

f 2 f : =  - y + x / l n ( s q r t ( x ^ 2 + y ^ 2 ) ) ;

d r 2 f : =  s i m p l i f y ( s u b s ( d x = f 1 f , d y = f 2 f , d r ) ) ;

d the ta2 f :=s imp l i f y (subs (dx= f1 f ,dy= f2 f ,d the ta ) ) ;

d r 3 f : =  s i m p l i f y ( s u b s ( x = r * c o s ( t h e t a ) , y = r * s i n ( t h e t a ) , d r 2 f ) ) ;

d t h e t a 3 f : =  s i m p l i f y ( s u b s ( x = r * c o s ( t h e t a ) , y = r * s i n ( t h e t a ) , d t h e t a 2 f ) )
;

res ta r t :w i th (L inearA lgebra ) :
f1:=mu1*x-y-mu2*x*(x^2+y^2)-x*(x^2+y^2)^2;

f2:=x+mu1*y-mu2*y*(x^2+y^2)-y*(x^2+y^2)^2;

d r : =  ( x * d x + y * d y ) / r ;

d t h e t a : = ( x * d y - y * d x ) / r ^ 2 ;

d r2 :=  s imp l i f y (subs (dx= f1 ,dy= f2 ,d r ) ) ;
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d the ta2 :=  s impl i fy (subs(dx=f1 ,dy=f2 ,d the ta ) ) ;

d r 3 : =  s i m p l i f y ( s u b s ( x = r * c o s ( t h e t a ) , y = r * s i n ( t h e t a ) , d r 2 ) ) ;

d t h e t a 3 : =  s i m p l i f y ( s u b s ( x = r * c o s ( t h e t a ) , y = r * s i n ( t h e t a ) , d t h e t a 2 ) ) ;


