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#!/usr/ bin/env python
# -*- coding: utf-8 -*-

#
# fichier: fraction.py
# date: 2011/05/04

#
# (tous | es synbol es non internati onaux sont vol ontairenent oms)
#

i mport string
from pol ynone inmport *
class fraction(object):

def __init__(self, num =pol ynone_nul (), denom =pol ynome_un(), valide =True):
constructeur
self. valide = valide and num est _valide() and denom est _valide() and (not denom est _n
ul ())

if self.__valide
self.__num = num
sel f. denom = denom
sel f.reduire()

el se:
sel f. __num = pol ynone_nul ()
sel f. __denom = pol ynonme_un()

def _ str_ (self):
representati on en chaine de caracteres """
if self.__valide
if self.__denomest_unite():
return str(self.__num
el se:
a = str(self.__num
if self._ num nonbre ﬁDnOﬁES() ==
mhlle a. StartSMAth( (") and a. endSMAth( )"):
= a[1:-1]
b = str(self __denom
if self.__denom nonbre nnnones() ==
while b. startswith(" (") and b. endswﬁth( )"):
= b[1:-1]
return "(" +a+ ")/ (" +b+")"
el se:
return "(fraction invalide)"

def sinplifier_coefficients(self):
""" sinmplification des coefficients du nunerateur et du denomni nateur
if self. valide

n = self.__num pgcd_nuner at eur s()

m = sel f. __denom pgcd_nuner at eur s()

d = pgcd _naturel (n, m

r = rationnel (d)

p = pol ynome()

for k in self._ numliste_decroissante():
c = k.get_coefficient()
s = k. get _indeterni nee()
c/=r
p. aj out er _nonome( monone(c, S))

q = pol ynone()

for k in self. denomliste decroissante():
c = k.get_coefficient()
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k. get i ndeterm nee()

=~

S
o r
g. aj out er _nonore( nononme(c, S))
self. num=p

self.__denom = ¢

def reduire(self):
reduction des coefficients du numerateur et du denoni nateur
if self. valide

n = self. _num ppcm denom nat eur s()
m = sel f. __denom ppcm denoni nat eur s()
d = pgcd_naturel (n, m
r = rationnel (nmn/d)
p = pol ynone()
for k in self. numliste_decroissante():
c = k.get_coefficient()
s = k. get_indeterm nee()
cC *=r
p. aj out er _nonome( monome(c, S))
q = pol ynone()
for k in self. denomliste decroissante():
c = k.get_coefficient()
s = k. get_indetermn nee()
cC *=r
g. aj out er _nonome( nonome(c, S))
if qg.degre() == 0:
n = g.valuation().get_nun().val eur()
m = ¢.val uation().get_denon(). val eur()
r = rationnel (m n)
t = pol ynome()
for k in p.liste decroissante():
c = k.get_coefficient()
s = k. get_indeterm nee()
cC *=r
t. aj out er _nmonome(monone(c, S))
p =
g = pol ynone_un()

self._num=p
self.__denom = ¢

self.simplifier_coefficients()

def est_valide(self):
indique |’etat de validite """
return self. valide

def valider(self):
" valider |’ objet
self. valide = True

def invalider(self):
i nval i der |’ objet
self. valide = Fal se
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def _add_ (self, autre):
addition """
if self.__valide and autre.__valide:
a, b self. num self._ _denom
p, q autre. __num autre.__denom
return fraction(a*q + b*p, b*q)

el se:
return fraction(pol ynome_nul (), polynome_un(), False)

def _ neg (self):
" fraction opposee """
if self.__valide
a, b =self.__num self.__denom
return fraction(-a, b)

el se:
return fraction(pol ynone_nul (), polynonme_un(), False)

def _ sub_ (self, autre):
addition de la fraction opposee """
return self. add_(autre.__neg_ ())

def __ mul__ (self, autre):
mul tiplication """
if self. valide and autre. _vali de:
a, b =self. num self._ _denom
p, g = autre.__num autre.__denom
return fraction(a*p, b*q)

el se:
return fraction(pol ynome_nul (), polynonme_un(), False)

def _ div__(self, autre):
division """
if self. valide and autre. _valide:
a, b =self. num self._ denom
p, q = autre.__num autre.__denom
return fraction(a*q, b*p)

el se:
return fraction(pol ynome_nul (), polynorme_un(), False)

def _ pow (self, autre):
""" exponentiation (si exposant entier relatif) """

if self. valide and autre. valide:
self. num self._ _denom
autre. __num autre.__denom

if (p.degre() '=0) or (g.degre() '= 0):
return fraction(pol ynome_nul (), polynome_un(), False)

r = p.valuation() / q.valuation()
if r.get_num().valeur() < O:
r,a b=-r, b, a

if r.est_entier():
t = pol ynome()
t. aj out er _nmonone( monone(r))
return fraction(a**t, b**t)

page 3/8



fraction. py page 4/8
return fraction(pol ynone_nul (), polynonme_un(), False)

def fraction_depuis_ lettre(c):
""" construire une fraction (rationnelle) depuis une lettre
if cin string.letters:
p = pol ynone()
p. aj out er _nonone(monone(rationnel (1), str(c)))
return fraction(p, polynome_un())
el se:
return fraction(pol ynome_nul (), polynonme_un(), False)

def fraction_depuis_naturel (x):
""" construire une fraction (rationnelle) depuis un entier nature
p = pol ynone()
p. aj out er _nonone(mononme(rationnel (x)))
return fraction(p, polynorme_un())

def fraction_nulle_erronee():
""" fraction nulle (erreur)
return fraction(pol ynonme_nul (), polynorme_un(), False)

#
# tests unitaires
#
def test_01():
print "\n*** test 1 ***"
x = fraction()
print x
print x.est_valide()

def test_02():
print "\n*** test 2 ***"
a = pol ynome()
a. aj out er _nonone(nonone(rationnel (1), "x"))
a. aj out er _nonone(nonone(rationnel (2)))

b = pol ynone()
b. aj out er _nononme(nmonone(rationnel (1), "xx"))
b. aj out er _nonone(nonone(rationnel (2, 3)))

u = fraction(a, b)
print u

c = pol ynone()
.aj out er _nmonone( nonone(rationnel (1), "x"))
c. aj out er _nmonone(nonone(rationnel (1)))

(@]

d = pol ynone()

d. aj out er _nonome( nonome(rationnel (1), "x"))
d. aj out er _nmononme( nonome(rationnel (-1)))

v = fraction(c, d)

print v

X =Uu+v

print x
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def test 03():

print "\n*** test 3 ***"

a = pol ynone()

a. aj out er _nonome( nonome(rati
a. aj out er _nonome( nonome(rati

= pol ynone()

O T

u = fraction(a, b)
print u

def test _04():

print "\n*** test 4 ***"

a = pol ynone()

a. aj out er _nonomne( nonone(rati
a. aj out er _nonone( nonone(rati

b = pol ynone_un()

u = fraction(a, b)
print u

def test _05():

print "\n*** test 5 ***"

a = pol ynome()

a. aj out er _nonone( nonone(rati
a. aj out er _nonore( nonone(rati

b = pol ynone_un()

= pol ynone()

b
b. aj out er _nonone( nonone(rati
b. aj out er _nononme( monone(rati

u = fraction(a, b)
print u

(@]

= pol ynone()

(@]

= pol ynome()

[eljoRoN

v = fraction(c, d)
print v

X =u+vV
print x
X =Uu-V
print x
X =u*y
print x
X =u/l v

x

print

.aj out er _nmonone( nonomne(rati

. aj out er _nmonone( nonomne(rati
c. aj out er _nonome( nonome(rati

. aj out er _nmonone( nonomne(rati
. aj out er _nmonone( nonone(rati

onnel (2, 3), "x"))
onnel (1, 7)))

onnel (-1, 24)))

onnel (2, 3), "x"))
onnel (1, 7)))

onnel (2, 3), "x"))
onnel (1, 7)))

onnel (4, 15), "y"))
onnel (-1, 24)))

onnel (1), "x"))
onnel (1)))

onnel (1), "x"))
onnel (-1)))
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def test 06():
print "\n*** test 6 ***"
a = pol ynone()
a. aj out er _nonone(nonone(rationnel (1),
a. aj out er _nmonone( nonome(rationnel (-1))

b = pol ynone_un()

b = pol ynone()
b. aj out er _nonone( nmonome(rationnel (1),
b. aj out er _nonome(monone(rationnel (2)))

u = fraction(a, b)
print u

e = pol ynone()

e. aj out er _nonome( nonome(rationnel (-8,
n = fraction(e, polynorme_un())

print n

X =Uu**n
print Xx

def test 07():
print "\n*** test 7 ***"
f = fraction_depuis_lettre("x"
print f

g = fraction_depuis_naturel (3)
print g

s =f +g¢g
print s

def test 08():
print "\n*** test 8 ***"
a = pol ynone()
a. aj out er _nonomre( nonome(rationnel (1),

"x"))
)

"y"))

-2)))

"x"))

a. aj out er _nonone(nonone(rationnel (-1)))

b = pol ynone()
b. aj out er _nonone( nmonome(rationnel (1),
b. aj out er _nonome(monone(rationnel (2)))

u = fraction(a, b)
print u

¢ = pol ynone()
c. aj out er _nonome( nonome(rationnel (4),

d = pol ynome()

d. aj out er _nonone( nonone(rationnel (1),
v = fraction(c, d)

print v

X =u** v
print x

def test_09():
print "\n*** test 9 ***"
a = pol ynone()

"y"))

"x"))

"x"))
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a. aj out er _nonone( nonone(rati
a. aj out er _nonone( nonone(rati

= pol ynome()

b
b. aj out er _nonome( monone(r at i
b. aj out er _nonome( monone(r ati

u = fraction(a,
print u

¢ = pol ynone()
c
d = pol ynone()
d

v = fraction(c,
print v

X =u** v
print x

def test 10():

print "\n*** test 10 ***"

a = pol ynone()

a. aj out er _nonome( nonome(rati
a. aj out er _nonome( nonome(rati

= pol ynone()

b
b. aj out er _nonone( nonone(rati
b. aj out er _nononme( nmonone(rati

u = fraction(a,
print u

def test_11():

print "\n*** test 11 ***"

a = pol ynone()

# a. aj out er _nonone( nonone(rati
. aj out er _nmonone( nonone(rati
. aj out er _nmonone( nonomne(rati

a
a

= pol ynomne()

OOTUT

u = fraction(a,
print u

def test 12():

print "\n*** test 12 ***"

a = pol ynone()

a. aj out er _nonome( nonome(rati
a. aj out er _nonome( nonome(rati

= pol ynone()

b
b. aj out er _nononme( nonone(rati
b. aj out er _nonome( monone(r ati

u = fraction(a,
print u

b)

. aj out er _monone( nonome(rat i

.aj out er _nmonone( nonomne(rati

d)

b)

. aj out er _monone( nonomne(rat i
. aj out er _nmonone( nonomne(rati

b)

b)

onnel (1), "x"))
onnel (-1)))

onnel (1), "y"))
onnel (2)))

onnel (4)))

onnel (1)))

onnel (6), "x"))
onnel (-24)))

onnel (12), "y"))
onnel (-6)))

onnel (6), "x"))
onnel (-24)))
onnel (-24), "x"))

onnel (12), "y"))
onnel (-6)))

onnel (2, 3), "x"))
onnel (1, 7)))

onnel (4, 15), "y"))
onnel (-1, 24)))
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c = pol ynome()
c. aj out er _nmonone(nonone(rationnel (4)))

d = pol ynone_un()

v = fraction(c,

print v

X = U ** v

print Xx

d)

def tests unitaires():

i f

test 01()
test _02()
test _03()
test_04()
test 05()
test _06()
test _07()
test _08()
test _09()
test _10()
test 11()
test 12()

__hame__ ="

mai n

tests_unitaires()
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