import cmath

from cmath import pi, exp,sqrt,acos
import matplotlib.pyplot as plt
import math

from math import atan2

def f(z):
return(exp(1j*alpha/4)*(z-A)+A)
def g(z):
return(exp(1j*beta/4)*(z-B)+B)
def h(z):
return(exp(1j*gamma/4)*(z-C)+C)
def m(z):
return(exp(1j*eta/4)*(z-D)+D)

def norme(v):
return((sqrt(v.real*v.real+v.imag*v.imag)).real)

def prodscal(v1, v2):
res = vl.real*v2.real+vl.imag*v2.imag
return(res.real)

def determ(v1, v2):
res = vl.real*v2.imag-vl.imag*v2.real
return(res.real)

def angle(v1, v2):
sinus = determ(v1, v2)/(norme(v1)*norme(v2))
cosinus = prodscal(v1, v2)/(norme(v1)*norme(v2))
return(-atan2(sinus,cosinus))

A =-0.5-0.5*1j ; B=2*1j; C =2.5+2.5*%1j ; D = 3.48+0%*1j
AB=B-A;AD=D-A;BC=C-B;BA=A-B;CD=D-C;CB=B-C; DA=A-D;DC=C-D
alpha = angle(AB,AD) ; beta = angle(BC,BA) ; gamma = angle(DA,DC) ; eta = angle(CD,CB)
print(‘alpha = ',alpha*360/(2*pi)) ; print('beta = ',beta*360/(2*pi)) ; print('gamma =
',gamma*360/(2*pi)) ; print('eta = ',eta*360/(2*pi))

al = exp(1j*alpha/4) ; a2 = exp(1j*beta/4) ; a3 = exp(lj*gamma/4) ; a4 = exp(1j*eta/4)

P = (al*a2*A-a2*(A-B)-B)/(al*a2-1) ; Q = (a2*a3*B-a3*(B-C)-C)/(a2*a3-1) ; R = (a3*a4*C-
a4*(C-D)-D)/(a3*a4-1) ; S = (ad*al*D-al*(D-A)-A)/(ad*al-1)

print(’P = ',P) ; print(g(f(P)) = g(f(P)))

print('Q =',Q) ; print(h(g(Q)) = *h(g(Q))

print('R = R) ; print('m(h(R)) =", m(h(R)))

print('S =",S) ; print(‘f(m(S)) = ",f(m(S)))

print('norme cote PQ : ',;norme(Q-P)) ; print('norme cote SR : ",norme(R-S))

print('milieux de PR et QS : ,(P+R)/2," ",(Q+S)/2)

print('P-Q ="', P-Q, ' S-R =",S-R)

plt.plot([A.real,B.real,C.real,D.real,A.real],[ A.imag,B.imag,C.imag,D.imag,A.imag],color="red")
plt.scatter(A.real,A.imag,color="red') ; plt.scatter(B.real,B.imag,color="red’) ;
plt.scatter(C.real,C.imag,color="red") ; plt.scatter(D.real,D.imag,color="red")
plt.annotate('A',xy=(A.real+0.03,A.imag-0.03)) ; plt.annotate('B',xy=(B.real+0.03,B.imag-0.03)) ;
plt.annotate('C',xy=(C.real+0.03,C.imag-0.03)) ; plt.annotate('D’,xy=(D.real+0.03,D.imag-0.03))
plt.plot([P.real,Q.real,R.real,S.real,P.real],[ P.imag,Q.imag,R.imag,S.imag,P.imag],color="blue")



plt.scatter(P.real,P.imag,color="blue’) ; plt.scatter(Q.real,Q.imag,color="blue’) ;
plt.scatter(R.real,R.imag,color="blue’) ; plt.scatter(S.real,S.imag,color="blue")
plt.annotate('P',xy=(P.real+0.03,P.imag+0.03)) ; plt.annotate('Q',xy=(Q.real+0.03,Q.imag+0.03)) ;
plt.annotate('R’,xy=(R.real+0.03,R.imag+0.03)) ; plt.annotate('S',xy=(S.real+0.03,S.imag+0.03))
plt.show()
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:\Users\Denise_Vella\Desktop>python Morley-Alain—quadri.py
alpha = 71.52961779908867

beta = 112.6198649U4804043

gamma = 75.7552702967726

100.09524695609832
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.BU87088566197378+1.94930U491858526647)

= (1.0487088566197376+1.949304918585266U75)
R = .82114257929912656+0.979430796U42694657 )
mCh(R)) = (2.8214257929912656+0.979U307964269U4667)
S = (1.7828373602893168+0.158978449473983)
f(m(S)) = (1.7828373602893164+0.158978449473979885)
norme cote PQ : 1.3870719860335003
norme cote SR : 1.3235588336613229
milieux de PR et QS : (1.435176946U467474U+0.98363738909912723) (1.4157731084545273+1.0541416840296232j)
P-Q = (-08.99978075667605U6-0.9614609368139585j) S-R = (-1.0385884327019488-0.820U5234695296657)

import cmath

from cmath import pi, exp,sqrt,acos
import matplotlib.pyplot as plt
import math

from math import atan2

def f(z):
return(exp(1j*alpha/5)*(z-A)+A)

def g(z):
return(exp(1j*beta/5)*(z-B)+B)

def h(z):
return(exp(1j*gamma/5)*(z-C)+C)

def m(z):
return(exp(1lj*eta/5)*(z-D)+D)

def n(z):
return(exp(1j*zita/5)*(z-E)+E)

def norme(v):
return((sqrt(v.real*v.real+v.imag*v.imag)).real)

def prodscal(v1, v2):
res = vl.real*v2.real+vl.imag*v2.imag
return(res.real)



def determ(v1, v2):
res = vl.real*v2.imag-v1.imag*v2.real
return(res.real)

def angle(v1, v2):
sinus = determ(v1, v2)/(norme(v1)*norme(v2))
cosinus = prodscal(v1, v2)/(norme(v1)*norme(v2))
return(-atan2(sinus,cosinus))

A =-0.5-0.5%1j ; B =2*1j; C = 2.5+2.5*%1j ; D = 3.48+0*1j ; E = 1-1j
AB=B-A;AE=E-A;BC=C-B;BA=A-B;CD=D-C;CB=B-C;DE=E-D; DC=C-D;
EA=A-E; ED =D-E

alpha = angle(AB,AE) ; beta = angle(BC,BA) ; gamma = angle(DE,DC) ; eta = angle(CD,CB) ; zita
= angle(EA,ED)

print(‘alpha = ',alpha*360/(2*pi)) ; print('beta = ',beta*360/(2*pi)) ; print('gamma =
';,gamma*360/(2*pi)) ; print('eta = ',eta*360/(2*pi)) ; print('zita = ',zita*360/(2*pi))

al = exp(1lj*alpha/5) ; a2 = exp(1j*beta/5) ; a3 = exp(1j*gamma/5) ; a4 = exp(1j*eta/5) ; a5 =
exp(1lj*zita/5)

P = (al*a2*A-a2*(A-B)-B)/(al*a2-1) ; Q = (a2*a3*B-a3*(B-C)-C)/(a2*a3-1) ; R = (a3*a4*C-
a4*(C-D)-D)/(a3*a4-1) ; S = (ad4*a5*D-a5*(D-E)-E)/(ad4*a5-1) ; T =
(a5*al*E-al*(E-A)-A)/(a5*al-1)

print(P = ',P) ; print(‘g(f(P)) = ,g(f(P)))

print('Q =",Q) ; print(h(g(Q)) = "h(g(Q))

print('R =",R) ; print('m(h(R)) = ",m(h(R)))

print('S =,S) ; print('"n(m(S)) = ',n(m(S)))

print('T =",T) ; print("f(n(T)) = "f(n(T)))

print('norme grand : ',norme(B-A)+norme(C-B)+norme(D-C)+norme(E-D)+norme(A-E))
print('norme petit : ',norme(Q-P)+norme(R-Q)+norme(S-R)+norme(T-S)+norme(P-T))
plt.plot([A.real,B.real,C.real,D.real,E.real,A.real],
[A.imag,B.imag,C.imag,D.imag,E.imag,A.imag],color="red")
plt.scatter(A.real,A.imag,color="red') ; plt.scatter(B.real,B.imag,color="red’) ;
plt.scatter(C.real,C.imag,color="red’) ; plt.scatter(D.real,D.imag,color="red") ;
plt.scatter(E.real,E.imag,color="red’)

plt.annotate('A’,xy=(A.real+0.03,A.imag-0.03)) ; plt.annotate('B',xy=(B.real+0.03,B.imag-0.03)) ;
plt.annotate('C',xy=(C.real+0.03,C.imag-0.03)) ; plt.annotate('D',xy=(D.real+0.03,D.imag-0.03)) ;
plt.annotate('E',xy=(E.real+0.03,E.imag-0.03))

plt.plot([P.real,Q.real,R.real,S.real,T.real,P.real],

[P.imag,Q.imag,R.imag,S.imag, T.imag,P.imag],color="blue")

plt.scatter(P.real,P.imag,color="blue") ; plt.scatter(Q.real,Q.imag,color="blue’) ;
plt.scatter(R.real,R.imag,color="blue") ; plt.scatter(S.real,S.imag,color="blue’) ;

plt.scatter(T.real, T.imag,color="blue")

plt.annotate('P',xy=(P.real+0.03,P.imag+0.03)) ; plt.annotate('Q',xy=(Q.real+0.03,Q.imag+0.03)) ;
plt.annotate('R’,xy=(R.real+0.03,R.imag+0.03)) ; plt.annotate('S',xy=(S.real+0.03,S.imag+0.03)) ;
plt.annotate("T",xy=(T.real+0.03,T.imag+0.03))

plt.show()
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C:\Users\Denise_Vella>cd Desktop

C:\Users\Denise_Vella\Desktop>python Morley-Alain-quinti.py 2.5
alpha = 97.12501634890181
beta = 112.61986494804043
gamma = 90.55538U458997793
eta = 100.09524695609832
zita = 139.60448715698152 1.5 A
P = (-0.0010055129435253142+0.79840530105122255)
g(f(P)) = (-0.0010055129435252441+0.79840530105122227)
Q = (1.15566170911132U6+2.00096707551045677) 1.01
h(g(Q)) = (1.1556617091113244+2.00096707551045637)
R = (2.8085598567285899+1.10420958253409747) 0.5
mCh(R)) = (2.805598567285898+1.10420958253409743)
S = (1.9264775533491043-0.32882413970601575)
n(m(S)) = (1.9264775533491043-0.3288241397060161j) 0.0 1
T = (0.43904556959888125-0.64407069831140827)
£(n(T)) = (0©.U390455695988813-0.641407069831140827)
norme grand : 12.039400329093045

norme petit : 8.25620998656U8U8
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