restart:with(LinearAlgebra):
# Guckenheimer Exercise 3.2.1 (b), (c), and (d)
fli=y-x*(x"2+y~"2);

fl=y—x(xX+y) (1)
f2:=-x-y*(x"2+y"2);

f2:=-x—y (X +y) (2)
dr:= (x*dx+y*dy)/r;

dy i— xdx+ydy

3
; 3)
dtheta:=(x*dy-y*dx)/r™2;
dthetq — —Y.ax+xdy (4)
2
dz:=dr*(cos(theta)+i*sin(theta))+r*(-sin(theta)+i*cos(theta));
dz = (xdx+ydy) (Cors(e) +isin(8)) +r(-sin(0) +icos(0)) (5)
dr2:= simplify(subs(dx=fl,dy=f2,dr));
(¥ +)%)°
ar2 i=- ——-"" (6)
r
dtheta2:=simplify(subs(dx=fl,dy=f2,dtheta));
2
dtheta? = =y (7)
2
dr3:= simplify(subs(x=r*cos(theta),y=r*sin(theta),dr2));
dr3 =-r (8)
dtheta3:= simplify(subs(x=r*cos(theta),y=r*sin(theta),dtheta2));
dtheta3 = —1 (9)
# Perko Page 138 Example 2
fle:=-y-x"3-x*y”"2;
fle:=—x3—><);—y (10)
f2e:=x-y"3-x"2*y;
f2e :=—x2y—y%+x (11)
dr2e:= simplify(subs(dx=fle,dy=f2e,dr));
(¥ +)A)°
dr2e:=—7 (12)
dtheta2e:=simplify(subs(dx=fle,dy=f2e,dtheta));
2
dthetale = > +); (13)

’,2



dr3e :=-r

dtheta3e := 1

> # Perko Page 142 Example 5
> f1f:= -x-y/In(sqrt(x"2+y”"2));

2y
ff=-x In(x* +37)

> f2f:= -y+x/In(sqrt(x*"2+y~"2));

f2f =-y+ ——5>

In(x* +y7)

> dr2f:= simplify(subs(dx=f1f,dy=f2f,dr));
2

— - x _
ar2f: »

2X° +2y

dthetalf = ln(x2+)?) 2

ar3f:=-r

dtheta3f =

In(7?)

# Guckenheimer Exercise 3.1.2
| > restart:with(LinearAlgebra):
> fl:=mul*X-y-mu2*xX*(X"2+y"N2)-x*(X"2+y"2)"2;

> f2:=x+mul*y-mu2*y*(x"2+y”"2)-y*(x"2+y"2)"2;

> dr:= (x*dx+y*dy)/r;

Ay i— xdx+ydy
i r
> dtheta:=(x*dy-y*dx)/r"2;

,,2
> dr2:= simplify(subs(dx=fl1,dy=f2,dr));

> dr3e:= simplify(subs(x=r*cos(theta),y=r*sin(theta),dr2e));

> dtheta2f:=simplify(subs(dx=f1f,dy=f2f,dtheta));

> dr3f:= simplify(subs(x=r*cos(theta),y=r*sin(theta),dr2f));

flim=pl x—y—u2x (2 +)7) —x (X +)4)°

f2:=x+ul y—uZy(xZ—i-yz) —y(X2+);)2

(14)

> dtheta3e:= simplify(subs(x=r*cos(theta),y=r*sin(theta),dtheta22e))

(15)

(16)

(17)

(18)

(19)

(20)

> dtheta3f:= simplify(subs(x=r*cos(theta),y=r*sin(theta),dtheta2f))

(21)

(22)

(23)

(24)

(25)

y0\



o (K4 (2 +02) X 4y 4y p2 — ) (X +))

26
i - (26)
> dtheta2:= simplify(subs(dx=f1,dy=f2,dtheta));
xz—i-);
dthetal := ——— (27)
i v
> dr3:= simplify(subs(x=r*cos(theta),y=r*sin(theta),dr2));
dr3:=-r(r* +pu2v’* —ul) (28)

(> dtheta3:= simplify(subs(x=r*cos(theta),y=r*sin(theta),dtheta?2));
dtheta3 =1 (29)




