$ % %

Parametric Curves

> restart;

> x:=t->cos(t)+cos(7*t)/2+sin(17%t)/3;
y:=t->sin(t)+sin(7*t)/2+cos(17*t)/3;
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> plot([x(t), y(t), t=0..2*Pi]);
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> x:=t->r*(t-sin(t));
y:=t->r*(1-cos(t));
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> with(plots):

animate

123

plots

x=t—rif—sin(¢))

v=i—=>r(l—cos(f))

animate

41

/%

frame parameter !

movie

click on the plot

%

$

&  %&

%'%('&))*



$

6 %&

> animate( [-r*sin(t) + d, -r*cos(t) + r, t=0..2*Pi|, d=0..4*r*Pi, frames=30, color=magenta,

scaling=constrained, axes=frame, view=[-Pi/2..9%Pi/2,0..2]);
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> animate( [-r¥*sin(t) + d, -r*cos(t) + r, t=0..2*Pi], d=0..4*r*Pi, frames=3);
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> fl:=plot( [-r*sin(t) + 0, -r*cos(t) + r, t=0..2*Pi] ):

display(f1);
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b d=2T - 2T

> f2:=plot( [-r*sin(t) + 2*Pi, -r*cos(t) + r, t=0..2*Pi] ):
display(f2);
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# d=47 +

> f3:=plot( [-r*sin(t) + 4*Pi, -r*cos(t) + r, t=0..2*Pi] )
display(f3);
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> display([f1,f2,f3], insequence=true);

> al := animate( [-r*sin(t) + d, -r*cos(t) + r, t=0..2%Pi], d=0..4*r*Pi, frames=30, color=magenta,
scaling=constrained, axes=frame, view=[-Pi/2..9*Pi/2,0..2]):
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> a2 := animate( [-r*t*sin(d) + d, -r*t*cos(d)+r, t=0.9..1.1], d=0..4*r*Pi, frames=30, color=blue,
scaling=constrained, axes=frame, view=[-Pi/2..9%*Pi/2,0..2]):
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> plot([x(t), y(t), t=0..4*Pi], scaling=constrained, color=green);
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> a3 := animate( [x(d*t), y(d*t), t=0..4*Pi], d=0..1, frames=30, color=green, scaling=constrained,
axes=frame, view=[-Pi/2..9%Pi/2,0..2]):
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> x:=t->(a-b)*cos(t)+b*cos((a-b)*t/b);
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display({al,a2,a3});
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y:=t->(a-b)*sin(t)-b*sin((a-b)*t/b);

> a:=4: b:=1:
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al:=animate([(a-b)*cos(d)+b*cos(t), (a-b)*sin(d)+b*sin(t), t=0..2*Pi], d=0..2*Pi, frames=30,
color=magenta, view=[-a..a,-a..a]): # animation of the rolling circle
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a2:=plot([a*cos(t), a*sin(t), t=0..2*Pi], color=red): # plot of the outer circle
a3:=animate([x(d*t), y(d*t), t=0..2*Pi], d=0..1, frames=30, color=green, view=[-a..a,-a..a]): #
animation of the hypocycloid

a4:=animate([t*x(d), t*y(d), t=.98..1.02], d=0..2*Pi, frames=30, color=blue, view=[-a..a,-a..a]): #
animation of the tickmark

display({al,a2,a3,a4});
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> x:=t->(a+b)*cos(t)-b*cos((a+b)*t/b);
y:=t->(a+b)*sin(t)-b*sin((a+b)*t/b);
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> a:=4: b:=1:

al:=animate(|(a+b)*cos(d)+b*cos(t), (a+b)*sin(d)+b*sin(t), t=0..2*Pi], d=0..2*Pi, frames=30,
color=magenta, view=[-(a+2*b)..(a+2*b),-(a+2*b)..(a+2*b)]): # animation of the rolling circle
a2:=plot([a*cos(t), a*sin(t), t=0..2*Pi], color=red): # plot of the inner circle

a3:=animate([x(d*t), y(d*t), t=0..2*Pi], d=0..1, frames=30, color=green, view=[-(a+2*b)..(a+2*b),-
(a+2*b)..(a+2*b)]): # animation of the epicycloid
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a4:=animate([t*x(d), t*y(d), t=.98..1.02], d=0..2*Pi, frames=30, color=blue, view=[-(a+2*b)..
(a+2*b),-(a+2*b)..(a+2*b)]): # animation of the tickmark
display({al,a2,a3,a4});
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1= 2cos(f)+cos(28)

(¢) = 2 sin(2) — sin(2 £)
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ii=6cos(f)+ocos(38)

(£ = 6 sin(z) — 5 sin( 3 £)
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V=6 cos(28)+ Dcos(b i)

w1 = 6sin(2 ) — 5 sin(6 £)
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6 Lissajous curves

#E)=cos(al)

(£) = sin(b £)
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