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import math
import t u r t l e

# A la r g e r number o f s t e p s w i l l g i v e
# a smoother curve .
# TO−DO: Experiment wi th smaler and l a r g e r va l u e s f o r STEPS.
STEPS = 64

# Spec i f y the width and he i g h t o f the window .
WIDTH = 512
HEIGHT = 512

def draw curve ( pen , s c a l e f a c t o r , r o t a t i o n ang l e ) :
# Put the pen at the o r i g i n .
pen . up ( )
pen . goto ( 0 , 0 )
pen . down ( )

# This loop take s us around a c i r c l e in equal−s i z e d s t e p s .
for i in range (STEPS) :

# What f r a c t i o n o f the d i s t ance around the c i r c l e ?
f r a c t i o n = i / STEPS
# Compute the ang le in rad ians .
ang le = f r a c t i o n ∗ 2 ∗ math . p i

# Here i s the formula f o r a cardo id curve .
# The formula i s expre s sed in po la r coord ina t e s .
# TO−DO: Experiment wi th formulas f o r o ther k inds o f curves .
r = s c a l e f a c t o r ∗ (1 − math . cos ( ang le ) )
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# Produce Cartes ian coord ina t e s from
# the po la r coord ina t e s
x = r ∗ math . cos ( ang le )
y = r ∗ math . s i n ( ang le )

# Construct the r o t a t i on matrix .
co s i n e = math . cos ( r o t a t i o n ang l e )
s i n e = math . s i n ( r o t a t i o n ang l e )

# The matrix has 4 e lements .
m00 = co s i n e
m01 = −s i n e
m10 = s i n e
m11 = co s i n e

# Apply the r o t a t i on matrix .
# ( Rotate the po in t about the o r i g i n . )
x ro ta t ed = m00 ∗ x + m01 ∗ y
y ro ta t ed = m10 ∗ x + m11 ∗ y

# Draw the next segment o f the curve
pen . goto ( x rotated , y ro ta t ed )

# end o f draw curve ( )

i f name == ’ ma in ’ :
window = t u r t l e . Screen ( )
# TO−DO: Experiment wi th o ther background co l o r s .
window . bgco lo r ( ”Sea Green” )
window . s c r e e n s i z e ( WIDTH, HEIGHT )

pen = t u r t l e . Turt le ( )
# TO−D0: Experiment wi th o ther pen wid ths .
pen . width ( 8 )
# TO−DO: Experiment wi th o ther c o l o r s f o r the curve .
pen . c o l o r ( ” goldenrod ” )

# A va lue o f 128 f o r the parameter ’ a ’ y i e l d s a
# nice p i c t u r e when the width and he i g h t o f the
# p i c t u r e i s 512.
s c a l e f a c t o r = int ( input ( ”Enter a p o s i t i v e i n t e g e r va lue : ” ) )

# TO−DO: Experiment wi th d i f f e r e n t numbers o f cop i e s o f the curve .
number o f cop ie s = 3
for i in range ( number o f cop ie s ) :
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r o t a t i o n ang l e = i ∗ math . p i / number o f cop ie s
draw curve ( pen , s c a l e f a c t o r , r o t a t i o n ang l e )

# TO−DO: Try adding another loop . Maybe d i f f e r e n t s i z e s
# or co l o r s f o r t h e s e a d d i t i o n a l curves ?

# The program ends when the user moves the mouse to
# put the cursor i n s i d e the p i c t u r e and then c l i c k s
# the l e f t bu t ton on the mouse .
window . e x i t o n c l i c k ( )

# end o f main func t i on
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