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from numpy import *
from matplotlib.pyplot import *

# oyHxumsa f nmomroraBIMBaeT MAacCCUB, COIepXallMi 3JIEMEHTH BeKTOP-OYyHKLMM,

# omnpemesnsdomel NpaBylw YacTb pemaeMmor cucTemel OLY
def f(u,t,g,k,mass):

f = zeros(4)
f[0] = u[2]
f[1] = u[3]
f[2] = 0. - k/mass*sqrt(u[2]**2 + u[3]1**2)*u[2]
f[3] = =g - k/mass*sqrt(u[2]**2 + u[3]1**2)*u[3]
return f
# OmnpemesieHre BXONHBIX HOAHHBIX 3anadu
t0=0.; T=7.
x 0=0.; vy 0=0.
v_0 = 150.; alpha = pi/4
g = 9.81; koeff = 10.; mass = 500.
# OmpemesieHVe uucila MHTEPBAJIOB CETKU,
# Ha xoToOpOM OyIeT MCKATbCs NPUOJIMKEHHOE pEeleHMre
M = 50;
# OmnpemesneHve cxemel ERKs, koTopas OyIeT MCIHOJIB30BATLCS IJIS PACUETOB
# (manee HeoOXOOMMO PACKOMMEHTMPOBATH TpedyeMbli Habop KO3OOULUMEeHTOB)
# 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[1] = 3/4;

a[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

# all,0] = 1/2; al2,0] = 0.; al2,1] = 3/4; c[0] = 0.; c[1l] = 1/2;
# 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.; al2,1] = 1/2; a[3,0] = 0.; al3,1] =
# c[0] = 0.; c[1l] = 1/2; c[2] = 1/2; c[3] =1

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

= 0.;

’

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

# B CcTpoke C HOMEPOM M 3TOTO MAaCCHMBa XPaHATCS CETOUHBHE S3HAUEHMUS peleHMrd,
#

u

COOTBETCTBYyLIME MOMEHTY BpPeMeHu t m
= zeros((M + 1,4))

# 3amaHmne HauvaJIbHBIX YCJIOBUM

# (BanmuceBawTCAd CTPOKy C HoMepoM (0 Maccmuea u)
u[0,0] = x 0; u[0,1] =y O

ul[0,2] = v_0O*cos(alpha); ul[0,3] = v_0*sin(alpha)

# Peasmzaums cxemu ERKS

# (oTMeTMM, UTO BO BCIOMOTATEJIbHBIX MacCCHBax adjustment 1,2 n w
# pasMepHOCTH 4 COOTBETCTBYET UMCIIY KOMIIOHEHT BeKTop-byHkumm f)
for m in range (M) :

w = zeros((s,4))
for k in range(s):
adjustment 1 = zeros(4)

for 1 in range(k):

al3,2]

= 1.
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adjustment 1 = adjustment 1 + al[k,1]*w[1]
wl[k] = f(ulm] + tau*adjustment 1,t[m] + tau*c[k],g,koeff,mass)
adjustment 2 = zeros(4)
for k in range(s):
adjustment 2 = adjustment 2 + b[k]*w[k]
u[m + 1] = u[m] + tau*adjustment 2

# OTpucoBka pemeHuUs

figure ()
plot(ul[:,0],ul:,1],'-ro',markersize=5)
title('TpaexTopusa IOBUXeHMUS Teja')
xlabel ('x'"); ylabel('y'")
x1im((0,1.62*%80)); ylim((0,80))



KommeHTapum Kk panny:

JiuctuHr nporpammsl, peanuayouwen cxemy PyHre-Kyttel ERKs ¢ s-
ctagnamn ans pewenus 3agadn Kowwu ans cuctembl OY, BO3HMKaKOLLEN
NpY MOAENMPOBAHUN OBUXEHUA Tena, OPOLLIEHHOro Nog YyriomM K rOpu3oHTy
B Nosie TSXKeCTU € Y4ETOM COMNPOTMBNEHNSA BO3yXa.





