import matplotlib.pyplot as plt

import matplotlib.patches as mpatches
import numpy as np

import math

class comFunction:
#
# A BNITXRILF—5TE(e)
# <Param>
# m BEE(kg)
# v I &EE(kkm/h)
#

def A(self,m,v):
return m*v*2 # A=mv"2

vV L O BRNIRILF>RE BEKmM/h)
<Param>

A BT XRILF—(e)

m : BE(kg)

H O oH H HF H H

def v(self,Am):
return math.sqrt(A/m) # v=sgrt(A/m)

S : BMNIXRILF—EE(e)
<Param>
M FILREEE (kg)
m : BEEXREEE (kg)
ro: 2 XAKFEEERE (km)
n 1@EFENIRILF— 2BEENIRILE—

H OH HF H H H H FH

def S(self,M,m,r,n):
u = self.u (M,m) # Em = mp x c*2
Sr=n*u/r #Sr=Emxac/r
return Sr

# u . BEAOEH
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# <Param>

# M FRLKXRAEEE (k)

# m ! BAERXAFEEEK])

#

def u(self, M,m):
Em = self. Em(m) # Em =mp x c"2
ac = self.a(M,m) #ac=Ux (m+ mp)
u = Em*ac # u =Emxac
return u

Em : BEIX/ILF—(e)

<Param>

# M I EE(kg)

#

def Em(self,m):

cc = comConst()

Em =m * cc.c™2 # Em = mp x c*2
return Em

H H H

a | ORFFEZAEHHEFZF (km)
<Param>

M BE(kg)

m : FARXAEEEZ (kg)

H OH HF H H OH

def a(self, M,m):
cc = comConst()
ac=ccU* M+ m) #ac=Ux (m+ mp)
return ac # Em = mp x c*2

#
# hToS @ @A 7 #ici;rE
# <Param>
# h :EE(N)
#
def hToS(self,h):
return h/3600

#
# radToDeg : radian % ElCiaE

# <Param>
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# rad : EfE(h)

#

def radToDeg(self,rad):
return rad * 180 /math.pi

class moon:

M =5.97219E+24 # WIKEE (kg)

m = 7.34581e22 # BE= (ko)

a0 = 356400 # [RBEXEEHE (km)

f1 = 4200 # 5 1 ERBBIREIRIE

al = a0 + f1 # 25 1 ERBEEHEFRRF

i2 = 2800 #E2EEMNE B FEREENEXEHSDAE)
f2 = 21000 # 2 2 EEEZBIREIRIE

a2=al +i2+1f2 # B2 ERBREEYEFE

f_max =40000
rto = 3/(a2+f2)

TO = 584.68 #Rn  NEREFRE ()
T1 =595.04 #5 1 FRE RERE()
T2 = 654.91 #E2FRE RERME(h)

def listData(self):
print(")

"HIKEE M = %.5e kg"%(self.M))
print("BE=E m = %.5e kg"%(self.m))

3/10R—=Y



print("[RIAFEFZF a0 = %.5e km"%(self.a0))
print("sE 1 FZEBLIMEXEE  al = %.5e km"%(self.al))
print("sE 2 EEBLMEXE a2 = %.5e km"%(self.a2))
print(")
print(™)
def viewText(self,ax,line):
ax.text(0.5,line,'Mass of Earth M = "+str(self.M)+" kg")
ax.text(0.5,line-0.2,'Mass of moon m = '+str(self.m)+" kg")

ax.text(0.5,line-0.6,'Origin orbit’)
ax.text(0.5,line-0.8,'Semi Axis a0 = '+str(self.a0)+" km")

ax.text(0.5,line-1.2,'1.st Impact orbit')
ax.text(0.5,line-1.4,'Semi Axis al = '+str(self.al)+" km")
ax.text(0.5line-1.6,/Amplitude  f1 = "+str(self.f1)+" km")

ax.text(0.5,line-2.0,'2.nd Impact orbit’)

ax.text(0.5,line-2.2,'Semi Axis a2 = '+str(self.a2)+" km")
ax.text(0.5,line-2.4,'Amplitude  f2 = "+str(self.f2)+" km")
ax.text(0.5,line-2.6,'Impact Point i2 = '+str(self.i2)+" km")

#::::::::::::::::::::::===================
# moonOrbit BEEREE Y 7 X
#=========================================

class orbitView:

#

# setPlot : #E 7O b

#

def setPlot(self):

fig = plt.figure(figsize=(10,10),
dpi=200,
facecolor='lightgrey',
edgecolor="black’,
linewidth=2,
frameon=True,
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tight_layout=False)

ax = fig.add_subplot(111)
ax.set_xlim([0,10])
ax.set_ylim([0,10])

ax.set_xticks([0,1,2,3,4,5,6,7,8,9,10])
ax.set_yticks([0,1,2,3,4,5,6,7,8,9,10])

return ax

#
# centralBody : FR/IOKRIK  fHE]
#
def centralBody(self):
c1 = mpatches.Circle(xy=(5,9),
radius=0.1,
edgecolor="Yellow',
facecolor='green’,
fill=True)
return cl

#

# virtualOrbit : {R7ENE (FEM) #HEE
#

# <Param>

# pex @ xi#f

# pey :yd#H

# f BEIREIRE (BSEER)
#

def virtualOrbit(self,pex,pey,f,color):

el = mpatches.Ellipse(xy=(5+f,5),

width = pex*2,
height = pey*2,
angle =0,
edgecolor = color,
facecolor = 'white',
linewidth = 0.5,
fill = False)
return el

#
# baseOrbit : EE#H)E #H
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#

# <Param>
# pax : x#f
# pay :y#h
#

def baseOrbit(self,pax,pay,color):

bo = mpatches.Circle(xy=(5,5),
radius=pakx,
edgecolor=color,
linestyle='dashed',
label="Base Orbit,
linewidth=0.5,
fill=False)

return bo

#

# view | BIiE  H#iE

#

<Param>
ax 77Oy bk
el ! EAHTE HE
bo : EEHE HHEH

H O H HF H H

def view(self,ax,el,bo):
ax.grid(linestyle="-)
ax.add_patch(el)
ax.add_patch(bo)

def viewMoonOrbit(self):
mn = moon()
mo = moonOrbit()
#PEE =T
mn.listData()
ax = self.setPlot()
mn.view Text(ax,9.8)
c1 =ob.centralBody()
ax.add_patch(cT)
mo.convPlotData(ax,mn.al,-mn.f1) # 1.st Impact
mo.convPlotData(ax,mn.a2,mn.f2) # 2.nd Impact
plt.show()



class moonOrbit:

cf = comFunction()
ob = orbitView()
mn = moon()

def b(self,a,f):
return math.sqrt(a*2 - **2)

def convPlotData(self,ax,a.f):

rto = mn.rto

b = self.b(a,f)

pax =rto * a

pay =rto* a

pex =rto*a

pey =rto* b

f =rto*f

el = ob.virtualOrbit(pex,pey.f,'blue’)
bo = ob.baseOrbit(pax,pay,red’)
ob.view(ax,e1,bo)

class geocentricCoordinatesView:

#

# setPlot : #E 7O Y bk

#

def setPlot(self):

fig = plt.figure(figsize=(10,10),

dpi=200,
facecolor='lightgrey’,
edgecolor="black’,
linewidth=2,
frameon=True,
tight_layout=False)
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ax = fig.add_subplot(111)
ax.set_xlim([0,10])
ax.set_ylim([0,10])
ax.set_xticks([0,1,2,3,4,5,6,7,8,9,10])
ax.set_yticks([0,1,2,3,4,5,6,7,8,9,10])

return ax

#
# impact1Orbit : 25 1 &2 HUDEERE #E
#

def impact1Orbit(self,ax):
mn = moon()
x1 = np.arange(0,100,0.01)
rto = 3/mn.f_max

pf = rto * mn.f1
pa =rto * mn.al

y1 = pf*np.cos(x1*10)+5
ax.plot(x1,y1)

#
# impact20rbit : 52 &2 /O #HE
#

def impact20rbit(self,ax):
mn = moon()
x1 = np.arange(0,100,0.01)
rto = 3/mn.f_max

pal = rto * mn.a0

pfl = rto * mn.f1
pal =rto*mn.al

pf2 = rto * mn.f2
pa2 = rto * mn.a2
pi2 = rto * mn.i2

B = (Mn.T2/mn.TO-1)
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y1 = (pf1*np.cos(x1*10)-pi2)*np.cos(B*x1*10)+pf2*np.cos(x1*10)+pa2-pa0+5

ax.plot(x1,y1)

#
# view : #HUDEEEE  HEH
#
#
def view(self):
print("")
print(" ")
print(" H/O\EEHE"
(
(

print(" ")
print(")

mn=moon()

ax=self.setPlot()
ax.grid(linestyle=-) #7'V v K&K
x1 = np.arange(0,100,0.01)
mn.view Text(ax,4.5)
self.impact1Orbit(ax) #1[o]E&Z
self.impact20rbit(ax) #2[o]E&3Z2

plt.show()

mn = moon()

mo = moonOrhbit()

ob = orbitView()

gc = geocentricCoordinatesView()

#BEE =X
ob.viewMoonOrbit()

#iOEERE  RR
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gc.view()
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