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Eoffa, @ WRPRRAET ¢ Sa BREMNa, 5a BIRARER:

o (g, —ex )+ 20
B <t .

(@ —e)+20
S (7-10)
a.=a_{l'1‘|—ﬂtj}—'1ﬂ

Ha >a b, - :
o g B G0
[ ol 2

BaR (7-8) . (7-9) . (7-10) BiNRMAER AL HFEX.

[ sinfd + &, - %) L 2o it - S22 a0y singer - BT 20 g ainge, - Do ag)
A8, = wretan( 2 2 2 =
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SI(E, + e, posin er, — sind g, — 8 Jsin o,
cosla, + @ b @, + cosle, - A )sing,

singd, + &, - 2220 3ty s - {*"—;"ifzn: - sinta, - “""—;“f}—f 20-8))sin{a, - {f%"‘l’—-zm

- arClar

qtﬂa

}

Adi, = aretan( (e, — et ] le —er) 0

cosler, - 2 F!u'gjmn[“}_:q;ﬂ !*20}4:nﬁg_l..{q ;nj*m"ﬂ}dﬂ{u‘- )

2
Sl + o Jsin e — sinde, — 8 i g,

—arct t
“[MEJ+E:Jdin 1-1306(_::' —E:}-Hiﬂ e,

>
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i 6, ARACHRE R (ROl RO i, AR RS, W, ~0,, k=1.2....9.

(1) PR ERESRH EAbLR

SEAER S A — B

(2) KAV FY Ok KB4 R p, 1%

VAP TERER FYOK ARIEASER p, » WEERIA] ESZ e, HAL p, fRIEADUAH
RIS p, AR

py =—L—ssin(r —a, -0, + ) (7-12)
sin e,

p, =—Lsin(r—a,— 0, +0) (7-13)
sin e,

B 7-3 KELFARTEE
# (7-12) . K (7-13) 1BE, HBENMEEEER Ap, MFELK:

Ap, = —Lusingr —a, -0, +0) - Li—sin -~ 6, +0)  (7-14)
SIN ¥ SN

[} )

ety Ap WIEGARA IR, 25 ap, IE, W) [0 Jy o] i 456 4 P S,
2 Ap, Rt D B I O (R R
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Fif 1 B 3

jii] Fi—(1) B_1_1.png: H—hEfiER
B_2.xlsx: (o B Gl 201 5 A

] KB —(2) B_2_dRAEEE ML sk i B o35 B9 AN ARHESS WL

B 2 HJUIEE L wlow: 7 PG WA Y ML EE ML

B 3 origin_dataxisc: BExR 38
[] i —(3) B 3 resultesv: HESHH—NE
B 3 resulttxt: FME. HRiEiMS R ol R RS AR B

L85 H 3.

fia] K —(1) B_lpy: [68—%—/ G5k EEF
[13] ¥ —(2) B 2py: BE—E A EEF
fra] B —=(3) B 3py: [EE—H=/hEHEFF

AEREBE Lpy): MBS RS

import numpy as np
import matplotlib.pyplot as plt
import pandas as pd

Impart Warnings

# warnmgs. Dilterwarmingsignore’)
pltrcParams['font sans-serif’] = [SimHei'] # F®EE 2540z
plLrcParams['axes unicode minus’] = False & FAIREERRNS

class B 1 cls:
def  inm_ (selfk
selfitheta_rad = None
self theta deg = None
selfir = None
selfall_coler = ['B, '¢!, 'g!, 'K, 'm, 'y, "purple']
self coler = None

self counter =0 # 615, EEHA

def  mid k fune(self, theta i, theta j, theta k true):

pEE

7




LR ke TE o (], e 25 Sy +-]

theta_rad = None

theta_deg = None

r = None

color = None

if theta j-theta k true < 180 and theta k true - theta 1< 180:
alpha_1 = (180 - theta_k_true + theta i)/ 2
alpha_i= np.arange{alpha 1-1, alpha_i+1,0.1)
alpha_j = (180 + theta_k_true - theta_j)/ 2
alpha_j = np.arange(alpha j- 1, alpha j+1,0.1)
# print(alpha 1)
# print(alpha j)
# print(alpha_i.shape)

fenzi = np.sin(np.radians(alpha_j + theta_j)) * np.sin(np.radians{alpha_i)) + np.sin(
np.radians{-alpha_i + theta_i)) * np.sin{np radians(alpha_j})
fenmu = np.cosinp.radians(alpha_j + theta j)3) * np.sin(np.radians(alpha 1))+
np.cos(np.radians(-alpha_i + theta 17 * npsinfnp.radians{alpha_j))

theta rad = np.array(pd. Series(np.arctan({fenz / fenmu))map(lambda x: x if x > 0
else x + np.pi))

theta_deg = np.rad2dea(theta_rad)

r= 100 * np.sin(np.radians(180 - theta_j + theta_deg - alpha_j})/
np.sin{np.radians(alpha_j))

# printitheta_deg)
# print(r)

# printitheta_deg shape)
# print(r.shape)
# print("theta #:  {}" format(theta_deg))
# print("r J9: {}" format(r})
elif theta_j - theta_k_true > 180 and theta k_true - theta i < 180:
alpha_1= ({180 - theta_k true + theta_1)/ 2

8




alpha_i = np.arange(alpha_1-1, alpha_i-+1,0.1)
alpha_j = (-180 - theta k true + theta j)/2
alpha_j = np.arange(alpha j - 1. alpha_j+ 1, 0.1}

fenzi = np.sinfnp.radians{-alpha_j + theta_j)) * np.sin{np.radians{alpha_i}) - np.sin{
np.radians(-alpha_i + theta_i}) * np.sin{np radians{alpha_j})
fenmu = np.cos(np.radians(-alpha_j + theta 1)) * np.sin{np.radians(alpha 1)) -
np.cosinp. radians(-alpha_i + theta 1)) * np.sin(np.radians{alpha_j))

theta_rad = np.array(pd. Series(np.arctan({fena / fenmu))map(lambda x: xif x> 0
else X + np.pi))
theta deg = np.rad2deg(theta rad)

# Print{":::::::==============="}
# print(theta_deg)
# grint{?===e===em==mm=en==as)

r= 100 * np.sin{np.radians{-180 - theta_deg + theta_j - alpha_j))/
np.sin{np.radians(alpha_ji)

elif theta_j - theta k true < 180 and theta k true - theta | > 180;
alpha 1= (-180+ theta k true - theta 1)/ 2
alpha i = nparange(alpha i-1,alpha i+ 1,0.1)
alpha_j = (180 + theta_k_true - theta_j)/ 2
alpha_j = np.arangefalpha_j- 1, alpha_j-+1,0.1)

fenzi = np.sin{np.radians{alpha_i+ theta_i)) * np.sin(np.radians(alpha_j)) - np.sin(
np.radians{alpha_j + theta j)) * np.sin{np.radians(alpha 1))
fenmu = np.cosinp.radians(alpha_1+ theta 1)) * np.sin(np.radians(alpha_ 1)) -

np.cos{np.radians{alpha_j + theta_j)) * np.sin(np.radians(alpha_i))

theta rad = np.array(pd. Series{np.arctan(fenz [ fenmu))map(lambda % % + np.piaf
x>ldelsex+ 2% npm))

theta_deg = np.rad2deg(theta_rad)

r= 100 # np sin{np.radians{180 + theta_deg - theta_j - alpha_j))/
np.sin{np.radiansalpha_j»




# print(theta_deg)

return theta_rad, theta_deg, r

def  rnight or left k funciself, theta 1, theta j, theta k true):

EE ke EEM L, 2 -1
theta_rad = None
theta_deg = None
r = None
if theta_k_true - theta_j < 180 and theta_k_true - theta_i < 180:
alpha_i = {180 - theta_k_true + theta_i)/ 2
alpha_i = np.arangefalpha i-1,alpha i+ 1,0.1)
alpha_j = {180 - theta_k_true + theta_j)/ 2
alpha_j = np.arange{alpha j - 1, alpha 1+ 1,0.1)

fenzi = np.sin(np.radians(alpha_j - theta ) * np.sin(np.radians(alpha_i)) - np.sin{
np.radians{alpha_i-theta 1)) * np.sin{np.radians(alpha j))
fenmu = np.cos(np.radians(alpha i - theta 1)) * np.sin(np.radians(alpha_1)} -
np.cos(np.radians{alpha_j - theta_j7) * np.sin(np.radians(alpha_i))

theta_rad = np.array(pd. Series(np.arctan{fena / fenmu)) map(lambda x: x if x> 0
else x + np.pi))

theta deg = np.rad2degitheta rad)

r= 100 * np.sin{np.radians(-theta_j + theta_deg + alpha_j))/
np.sin(np.radians(alpha_j%)

elif theta k true - theta_j < 180 and theta k_true - theta i > 180
alpha_i=(-180 + theta k_true - theta 1)/2
alpha_i = np.arangefalpha i- 1, alpha_i-+1,0.1})
alpha_j = (180 - theta_k_true + theta_j)/ 2
alpha_j = np.arange(alpha j - 1, alpha_j+ 1,0.1)

0




fenzi = np.sin(np.radians(-alpha_j + theta j)) * np.sin{np.radians{alpha i)+
np.sin(np.radians(alpha_i + theta_i)) * np.sin{np.radians{alpha_j})

ferrmu = np.cos(np radians(alpha_i + theta 1)) * np.sin{npradians(alpha_j)) +
np.cos{np.radians{alpha_j - theta_j) * np.sin{np.radians{alpha_i)}

theta rad = np.armay(pd. Senes(np.arctan{fenz | fenmu))map(lambda x: x + np.piif
x>Qelsex+ 2¥npp1))

theta_deg = np.rad2deg(theta_rad)

r = 100 #* np.sin{np.radians{theta_deg - theta_j + alpha 1)/
npsin(np.radians(alpha_j))

elif theta k true - theta j > 180 and theta k true - theta i > 180:

alpha_i=(-180 + theta k true - theta 1)/2

alpha_i = np.arangefalpha i- 1, alpha_i+ 1,0.1)

alpha_j = (=180 + theta k true - theta 1) /2

alpha_j = np.arange(alpha j - 1, alpha_j+ 1,0.1)

fenzi = np sin(np.radians(alpha_j + theta 1)) * np.sin(np.radians(alpha 1)) - np.sin(
np.radians(alpha_ i+ theta 1)) * np.sin{np.radians(alpha_j))
fenmu = np.cos(npradians(alpha_j + theta j)) * np.sin{np.radians(alpha 1)) -
np.cosinp.radians{alpha_i + theta 1)) * np.sin(np.radians(alpha_j))

theta_rad = np.array(
pd.Series{np.arctani{fenz / fenmu))lmap(lambda x: x + nppiifx > Oelse x + 2
* np.pi)}
theta deg = np.rad2degitheta rad)
r= 100 #* npsininpradians(-180 + theta_deg - theta j - alpha 33/
np.sin(np.radians{alpha_j))
return theta rad. theta deg, r

def polar_plot(selt):
Qi=0
Qj = np.arange(40, 360, 40)
Ok = np.arange(40, 360, 40)

il




for 1, j in enumerate{ Q] ):
ax = pltsubplow2, 4, i+ 1, projection="polar")
self theta_rad = np.arrayi[])
self theta_deg = np.array([])
self.r = np.amay([])
self color = np.array([])
self counter = O
for k mn Qk;
ifk==j;
continue
else;
if j>k:
theta rad, theta deg, temp r=self.  mid k fume(Ch, j, k)
selfitheta_rad = np hstack{[self theta_rad, theta_rad])
self theta deg = np.hstack([self theta deg, theta deg])
self'r = np.hstack([self'r, temp_r])
self.color = np hstack(
[self.color, np.amavi[selfall color[self counter] for _ n
range(theta_rad shape[0]]0])
elifj <k
theta rad, theta deg, temp r=self’  right or left k fune(Q4, j, k)
self.theta_rad = np.hstack([self theta_rad, theta_rad])
self-theta_deg = np hstacki[self theta_deg, theta_deg])
self'r = np. hstack{[self r, temp _r])
self.color = np.hstack(
[self.color, np.amav([selfall color[self counter] for  n
range(theta_rad shape[0]]])
self counter += 1

# print(selfitheta_deg)

# print(selfr)

# pu‘int{" _______________________ I e B
# p]'i.htl:' R e e e e Sl e R e i ":I
H Pfll'.l'[(" e
# EH

k14




# ascatter(self theta_rad, self r, label="3E & i BE2E 47, 5510, o=self color)
ax.scatter(self theta_rad, self'r, s=10, e=self colar)
ax.set_rlim{0, 105)
ax.scatter(Qi, 100, =100, ¢='r', marker="%")
fi==0:
ax.seatter(np.radians(j), 100, =100, c="r", marker="%, label=" & 4435 E AN
Bt
ax legendibbox_to_anchor=(.35, 1.357)
# axlegend(bbox_to_anchor=(0, 1.35))
ax. scatter(np. radians(jy, 100, s=100, ¢="r', marker="*")
# plutitle" HE4 BB log = left)
pltshow(}

# (diclassmethod
defb_2(self, j, kX
return self.  mid k fune(0, j, k) if | = k else self. _ right or left k fune(0, . k)
if name ==" man "
b_1=B_1 ¢ls)
b_Lpolar_plot()

import numpy as np

import matplotlib.pyplot as pit
import pandas as pd

import warnings

from B_1 import B_1_cls

# warnings. filterwarnings(“ignore')
plt.reParams('font sans-seril’] = ['SimHei'] # FIREX S5 Uing
plt.rcParams['axes.unicode_minus'] =False # FIRMESETHSE

del my_func(i_2_ii,i_2_1,ii_2_1, number, sep):

BEEHEES




number: 55 JL32 E LRSS
sep: /8] M=l
if number >= &
ifi_2 jli==C0ori_2_l==0orii_2_1==0:
result = number - sep
elifi_2_ji==i_2_1+ii_2_1:
if_2_1=i_2if2:
result = number - sep
else:
result = number + sep if number + sep <= 9 else number + sep - 9
else:
i 2 10 2 1:
result = number - sep

else;

result = number + sep if number + sep <= 9 else number + sep -9

else:
ifi_2_ii==00ri_2_1==0orii_2_1==0:
result = number + sep il number + sep <=9 else number + sep -9
elif i_2_ji==i_2_1 +ii_2_1:
ifi21>i2ii/2:
result = number + sep if number + sep <= 9 else number + sep -9
else:
result = number - sep if number - sep = 1 else number + (9 - sep)
else:
ifi_2_1=ii_2_1:
result = number + sep if number + sep <= 9 else number + sep -9
else:
result = number - sep if number - sep = 1 else number + (9 - sep)
return result
if _name__=='_main__"

b_1_cls=8B_1_cls{)




# RS R
writer = pd.ExcelWriter("B_2_FriE4S Bl xlax", engine="openpyxl')
for i in range(&):
number=i+2 # H1i+2 52 WHLIE AR
data = pd.read_excel("B_2.xlsx", sheel_names=i)
data_arr = np.array{data)
# print{data shape) #{7, 3)
# print{data)
result = np.zeros((7.])
mean_theta_deg = np.zeros((7,))
mean_r = np.zeras({7,))
mean_true_theta_deg bias = np.zeros{(7,])
mean_true_r_hias = np.zeros{(7.])
for j in range(7):
P20 2 1,0_2_1=data_arr[j, ;]
sep=111i_2 fi==140else 2if i_2_ji==100else 3if |_2_ii == 60 else 4
result(j] = my_func{i_2_ii, i_2_1, ii_2_1, number, sep)
data[" EH S EANRE"] = result

data.to_excel(writer, sheet_name="Sheet {}" format{i}, index=Falsa)

writer.close()

# OB R
writer? = pd.ExcelWriter("B_2_SHELES 5 xlsx", engine='openpyx!')
foriin range{8):

number=i+2 # i+ 2 SRR aR

data = pd.read_excel("B_2 xlsx", sheet_name=i)

data_arr = np.array(data)

r=nprandom.rand{10500) # BiHL#
mew _data = np.zeros({10500, 3))
for j in range(data.shape[0]):

s =data_arr[j, ]

ils[0] ==00rs[l]==00rs[2] ==0:
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for k in range{1500):
temp_r=r[1500 * j + k]
temp_r_2 = {temp_r - 0} * np.random.random_sample()
temp_r_3 =temp_r-temp_r_2
new_data[1500 * j + k] = [5[0] + temp_r, s[1] + temp_r_2, 5[2] +

temp_r_3]
else:

max_index = npargmax{s)

other_index = [i for i, x in enumeratefs) if x < np.max{sj]

far k in range|1500):
temp_r=r[1500 * j + k]
temp_r_2 = nprandom.rand()
temp_r_3 =temp_r-temp_r_2
new_data[1500 * | + k, max_index] = s{max_index] + temp_r
new_data[1500 * j + k, other_index[0]] #= s[other_index[0]] + temp_r_2
new_data[1500 * j + k, other_index[1]] += s[other_index[1]] + temp_r_3

result = np.zeros(( 10500,
mean_Lheta_deg = np.zeras{{10500,))
mean_r = np.zeros({10500,))
mean_true_theta_deg_bias = np.zeros{{10500,))
mean_true_r_bias = np.zeros((10500.,))
for j in range( 10500):
i_2 i i 2_1,0_2_1 =new_datalj, :]
sep=1if abs{i_2_ii - 140) < 1 else 2 if abs{i_2_ii - 100) < 1 else 3 if abs(i_2_ii - 60) <
lelse 4
resultfj] = my_fune(i_2_ii, i_2_1, ii_2_1, number, sep)
theta_rad, theta_deg, r=b_1_cls.b_2{d0 * (result[j] - 1), 40 * {number - 1})
mean_theta_deg(j] = np.mean(theta_deg}
mean_r[i] = np.meanir)
mean_true_theta_deg_bias[j] = np.mean(np.abs{theta_deg - 40 * {number - 1}})
W FEEENMRE
mean_true_r_bias[j] = np.mean(np.abs{r - 100)) # TR E
new_data? = pd.DataFrame{new_data, columns=data.columns)
new_data2[" ¥ £ 7E AHLER 5] = result

£




new_data2[" # {1 2" format{i+2}] = mean_theta_deg

new_data2[" i {HL 2" format{i+2)] = mean_r

new_data2[" f {}EF S0 F £ #8344 £ format{i+2)] = mean_true_theta_deg_bias
new_data2[" & {12 FD £ o 65 5 format(i+2)] = mean_true_r_bias
new_data2. to_excel(writer2, sheet_name="Sheet {}" format(i), index=False)
print{" Fe{}EAREH Y "format(i+2))

whriter2 close()

import numpy as np

import matplotlib.pyplot as plt
import pandas as pd

from sympy import *

from copy import deepcopy

import warnings

B warnings. filterwarmings(‘ignore')
plt.rcParams| font.sans-seril'] = ['SimHei’] & FAREY ERPrins
plt.rcParams|'axes.unicode_minus']| =False # FIRESERHS

classB_3 CLS:
def __init__(self, data=None):
self.data = data
sell.data_arr = np.array|deepcopy{data))

def first_stepiself, theta_i, theta_j, theta_k_true):
M E R
:param theta_k_true: 3% f A0 306 e
alpha_i = {180 - theta_k_true + theta_i} / 2
alpha_j = {180 + theta_k_true - theta_j) f 2
temp = theta_k_true
print{" {4 L 2,58 81 theta”)
print{" ¥l 2,58 A2145 theta Ja3{}" format{theta_k_true))
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while 1:
fenzi = np.sin{np.radians{alpha_j + theta_j)} * np.sin{np.radians{alpha_i}} + np.sin(
np.radians(-alpha_i + theta_i}) * np.sin{np.radians{alpha_j))
fenmu = np.cosinp.radians{alpha_j + theta_j)) * np.sin{np. radians{alpha_i}) +
np.cosinp.radians{-alpha_i + theta_i)) * np.sin{np.radians{alpha_j))

theta_rad = np.array{pd Series{np.arctan({lenzi / fenmu)).map{lambda x: x if x > 0
else x + np.pi))
theta_deg = np.rad2deg(theta_rad)
print(" %L 2,5,8 & delta theta ()" format{theta_deg - temp))
if abs{theta_deg - temp) < 1le-16:
W OER R
self.data_arr[5, 0] += theta_deg - temp
print{" {5 5 2,58 9 theta 9: {}".format(theta_deg))

break
alpha_i -= (alpha_i - alpha_j) / 2
alpha_j-=(alpha_j - alpha_i) f 2
temp = theta_deg

def second_step(self, number):

-param number: & 5 H) LB S
assert number I= 2 and number != 5 and number I= &, "number shouldn't equal with 2
S8
if 2 < number < 2:
il 2 < number < 5:
i=2
j=5
else:
i=5
j=2
theta_i, theta_j, theta_k_true = self.data_arr[i, 0], self.data_arr[j, 0],

self data_arr[number, 0]




print{" i theta J: {}".format{theta_k_true)}
alpha_i= (180 - theta_k_true + theta_i} / 2
alpha_j= (180 + theta_k_true - theta_j)} / 2
temp = theta_k_true
while 1:

alpha_i, alpha_j, temp, sep = sell._mid_k_func(theta_i, theta_j,

theta_k_true, alpha_i, alpha_j, temp,number)
il sep < 0.001:
self.data_arr[number, 0] = temp

print{" E i /5 theta 5: {}".formatitemp))

print("F theta J9: {}".format(self.data_arr[number, 0]))

theta_i = self.data_arr[i, 0] + 80 if self.data_are(i, 0] + 80 <= 360 else self.data_arr(i,
0] + 80 - 360

theta_j = sell.data_arr[j, O] + 80 if sell.data_arr[j, 0] + 80 <= 360 else sell.data_arr(j,
0] + 80 - 360

theta_k_true = self.data_arr[number, 0] + 80 if self.data_arr[mnumber, 0] + 80 <=
360 else self.data_arr[number, 0] + 80 - 360

alpha_i= (180 - theta_k_true + theta_i) / 2
alpha_j= (180 + theta_k_true - theta_j}/ 2
temp = theta_k_true
while 1:
alpha_i, alpha_j, temp, sep = self__mid_k_func{theta_i, theta_j,

theta_k_true, alpha_i, alpha_j, temp,number)

if sep < 0.001:
theta_deg = temp - 80 if temp - 80 >= 0 else temp - 80 + 360
self.data_arr[number, 0] = theta_deg
print{" E= 8 /5 theta Y3: {}".format{theta_deg))
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break

def third_step(self, number):

:param number: 3 B8 BilES
assert number I= 2 and number I= 5 and number 1= &, "number shouldn't equal with 2
58"
if 2 < number < 8:
if 2 < number < 5:
i=2
j=5
else:
i=5
ji=8
theta_i, theta_j, theta_k = sell data_arr[i, 0], sell data_arr[j, 0],
seli.data_arrrnumber, 0]
alpha_jj = 50 if number == 3 or number == 6 else 70
# alpha_i= (180 - theta_k + theta_i} / 2
#alpha_j= {180 + theta_k - theta_j) / 2
delta_rho = self.data_arr[number, 1] - 58 * np.sin{np.radians{180 - alpha_jj -
theta_j + theta_k)) / np.sin{np.radians{alpha_ij})

print("F rho #3: {}".format(self.data_arr[number, 1])}
self.data_arr[number, 1] -= delta_rho

print{* £HL{}EY delta rho #9{}" format{number, delta_rho))

print(" W% 5 LEL)EY rho F5{1" formatinumber, self.data_arr[number, 1]))

else:
i=2
j=2
theta_i = self.data_arr[i, 0] + 80if self.data_arrfi, 0] + 80 <= 360 else self.data_arr(i,
0] + 80 - 360
theta_j = sell.data_arr[j, 0] + 80l self. data_arr[j, 0] + 80 <= 360 else self data_arr]j,

]




0] + 80 - 360

theta_k = self.data_arr{number, 0] + 80 il seli.data_arr[number, 0] + 80 <= 360 else
self.data_arrinumber, 0] + 80 - 360

alpha_jj = 50 if number == 9 glsa 70

delta_rho = self. data_arr[number, 1] - 98 * np.sin{np.radians{ 180 - alpha_jj -
theta_j + theta_k)) / np.sin{np.radians{alpha_jj))

print{"[ rho #3: {}".format{sell.data_arrnumber, 1]}

sell data_arr{number, 1] -= delta_rho

print(" BHL{EY delta rho J9{}" fermat(number, delta_rhe))

print{" E B G RHL{HY rho #9{)" format{number, self.data_arr[number, 1]})

return delta_rho

def __mid_k_func(self, theta_i, theta_j, theta_k_true, alpha_i, alpha_j, temp, number):
sep = None
if theta_j - theta_k_true < 180 and theta_k_true - theta_i < 180;
fenzi = np.sin{np.radians{alpha_j + theta_jj} * np.sin{np.radians{alpha_i}} + np.sin|
np.radians{-alpha_i + theta_i}) * np.sin{np.radians{alpha_j)}
fenmu = np.cos{np.radians{alpha_j + theta_jj} * np.sin{np.radians{alpha_ij} +
np.cos{np.radians{-alpha_i + theta_i}} * np.sin{np.radians{alpha_j})
if 5< number < &:
theta_rad = np.array(pd.Series{np.arctan{fenzi / fenmu)).map{lambda x; x +
np.pil}
else:
theta_rad = np.array(pd.Series{np.arctan{fenzi / fenmu)).map(lambda = x if
x = 0 else x + np.pi)
theta_deg = np.rad2deg(theta_rad)
¥ print{theta_deg)
print(" BEL{}EY delta theta ()" format{number, theta_deg - temp))
if alpha_i < alpha_j:
alpha_i -={alpha_i - alpha_j + 20} / 2
alpha_j -= (alpha_i - alpha_j- 20}/ 2
else:
alpha_i -={alpha_i - alpha_j - 20} / 2
alpha_j = {alpha_i-alpha_j+ 20) / 2
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sep = abs(theta_deg - temp)
temp = theta_deg

return alpha_i, alpha_j, temp, sep

if _name__=='_main__"
data = pd.read_excell"B_3_origin_data.dsx").set_index(" L AV S")
# print{data)

# print{data.shape) #{10, 2)

instance = B_3_CLS{data)

instance.first_step(40.1, 280.17, 159.86)

foriin range(l, 10);
ifi==2ori==5ori==4&
continue
print{" 8 % E LAY theta". format{i)

instance.second_step(i)

pﬂn[{"'-I L L l‘¥l|."l
H NS RN EENIT R IEN RN RN EE RS SR EES S kN eE sl
print
H NN EERTERERENNEEAEESF RN EEEE NN EE kR E & Nk 8l
print

(VT80 1 bl s dodheh oo bbb it b dodish bt

foriin rmnge(l, 10);
ifi==2ori==5ori==4&
continue
print{" 18 % CHL{}E rha" format(i))
instance.third_step{i)

pﬁntllli*-*#ttii*t**ti-i#ttii****th"j

pd.DataFramelinstance.data_arr, index=sinstance.data.index,

columns=instance.data.columns).to_csv("B_3_result.csv")
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