
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 = v1.real*v2.real+v1.imag*v2.imag
    return(res.real)

def determ(v1, v2):
    res = v1.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
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))
a1 = exp(1j*alpha/4) ; a2 = exp(1j*beta/4) ; a3 = exp(1j*gamma/4) ; a4 = exp(1j*eta/4)
P = (a1*a2*A-a2*(A-B)-B)/(a1*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 = (a4*a1*D-a1*(D-A)-A)/(a4*a1-1)
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()

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(1j*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 = v1.real*v2.real+v1.imag*v2.imag
    return(res.real)



def determ(v1, v2):
    res = v1.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))
a1 = exp(1j*alpha/5) ; a2 = exp(1j*beta/5) ; a3 = exp(1j*gamma/5) ; a4 = exp(1j*eta/5) ; a5 = 
exp(1j*zita/5)
P = (a1*a2*A-a2*(A-B)-B)/(a1*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 = (a4*a5*D-a5*(D-E)-E)/(a4*a5-1) ; T = 
(a5*a1*E-a1*(E-A)-A)/(a5*a1-1)
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()




