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#! python3.7

# -*- coding: utf-8 —-*-

from numpy import zeros, linspace

from matplotlib.pyplot import style, figure, axes

# oyHxumsa f nmomroraBIMBaAeT MAacCCUB, COIepXallMi 3JIEMEHTH BeKTOP-OYyHKLMM,
# omnpemesndomer NpaBylw YacTb pemaeMmor cucTemel OLY
def f(u,t,m sun,G)

f = zeros(4)

f[0] = ul[2]

f[1] = ul[3]

f[2] = - G*m_sun*u[0]/(u[0]**2 + u[l]**2)**(3/2)
f[3] = - G*m_sun*u[1]/(u[0]**2 + u[l]**2)**(3/2)
return f

# OmnpemesieHre BXONHBIX HOAHHBIX 3anadn
t = 0.; T = 365.25*%24*60%60

= 147098291*10**3; y 0 = 0.
0=0.; v.y 0 =30.4%10%*3
6.674301515151515%10%*(-11)

sun = 1.98847*10**30

# OnpenerieHme umcila MHTEPBAJIOB CETKU,
# Ha xoTOpOM OyIeT MCKATbCS NPUOJIMKEHHOE pEeleHMre
M = 365

# OmnpemesneHve cxemel ERKs, koTopas OyIOeT MCIHIOJIB30BATLCS IJIS PACUETOB
# (manee HeoOXOIMMO PaACKOMMEHTMPOBATH TpebOyemuni Habop KO3OOMUIMEHTOR)

# s =1 # ERK1

# b = zeros(s); a = zeros((s,s)); c = zeros(s)
# b[0] = 1.; c[0] =1/2

s = 2 # ERK2

b = zeros(s); a = zeros((s,s)); c = zeros(s)

b[0] = 1/4; b[1l] = 3/4;
al[l,0] = 2/3; c[0] = 0.; c[1] = 2/3

# s =3 # ERK3

# b = zeros(s); a = zeros((s,s)); c = zeros(s)

# b[0] = 2/9; b[1] = 1/3; bl[2] = 4/9

# all1,0] = 1/2; al2,0] = 0.; al2,1] = 3/4; c[0] = 0.; c[1l] = 1/2; c[2] = 3/4

# s = 4 # ERK4

# b = zeros(s); a = zeros((s,s)); c = zeros(s)

# b[0] = 1/6; b[1l] = 1/3; b[2] = 1/3; b[3] = 1/6

# all,0] = 1/2; al2,0] = 0.; al[2,1] = 1/2; a[3,0] = 0.; al3,1] = 0.; al[3,2] = 1.
# c[0] = 0.; c[1] = 1/2; c[2] = 1/2; c[3] = 1.

# OmnpemnesieHue ceTkKM
tau = (T - t _0)/M
t = linspace(t 0,T,M + 1)

# BomesieHVe naMaTy 10O MAaCCUMB CETOUHBEIX 3HAaUYeHUM pemeHus cucremsr OIY

# B CcTpoke C HOMEPOM M 3TOTO MAaCCHMBa XPaHATCS CETOUHBHE 3HAUEHMUS peleHMrd,
# cooTBeTcTByKIMEe MOMEHTY BpeMeHM t m

u = zeros((M + 1,4))

# 3amaHmne HauvaJIbHBIX YCJIOBUM
# (BanmuceBawTCAd CTPOKy C HoMepoM (0 Maccuea u)
u[0] =[x 0, vy O, v.x 0, v_y 0]

# Peasmzaums cxemu ERKS
# (oTMeTMM, UTO BO BCIIOMOTATEJIbHEIX MacCCHBax adjustment 1,2 n w
# pasMepHOCTH 4 COOTBETCTBYET UMCIIY KOMIIOHEHT BeKTOop-byHkumm f)
for m in range (M)
w = zeros((s,4))
for k in range(s)
adjustment 1 = zeros(4)



70 for 1 in range (k)

71 adjustment 1 = adjustment 1 + al[k,1]*w[1]

72 w[k] = f(ulm] + tau*adjustment 1,t[m] + tau*c[k],m sun,G)
73 adjustment 2 = zeros(4)

74 for k in range(s)

75 adjustment 2 = adjustment 2 + b[k]*w[k]

76 u[m + 1] = u[m] + tau*adjustment 2

77

78 # OTpmcoBKa peleHud

79 style.use('dark background")

80

81 fig = figure()

82 ax = axes(x1lim=(=-2*%10**11,2*%10**11), ylim=(-2*%10%*11 ,2%10**11))
83 ax.set aspect('equal'); ax.set xlabel('x'); ax.set ylabel('y');
84 ax.plot (0,0, 'yo',markersize=15)

85 ax.plot(ul[:,0]1,ul:,1],"'-w',markersize=5)

86 ax.plot (u[M,0],u[M,1], color='w', marker='o', markersize=7)
87 ax.set title('TpaexTopusa nBwxeHMa Semyn')

88

89 # JIMCTMHT NpoTrpaMMbl, peanmusylei pemeHue cucTemsl OIY

90 # C moMombo0 OOHOM M3 CXeM ceMelcTBa cxeM PyHre-KyTTe ERKsS
91 # (Ha npuMepeMe MOOENIMPOBAHMSA OBUXEHMS 3eMyiu BOKypI COJIHLIA)

92 # (pesynbTaToM AJSGeTCsS TPaeKTopus 3emim)



