|A)RA3
# TODO import

import re

import os

import sys

import hmz

import pathlib
import mitosheet
import numpy as np
import pandas as pd
import matlab.engine

import scipy
from scipy.integrate import odeint
from scipy.optimize import minimize

import time
from time import time, sleep

import copy
import random

import sympy

from sympy import limit
from sympy import diff

from sympy import integrals

import sklearn

import graphviz

from sklearn import tree

from sklearn.model_selection import cross_val_score

from sklearn.model_selection import train_test_split

from sklearn.metrics import r2_score

from sklearn.metrics import mean_squared_error as MSE

from sklearn.metrics import mean_absolute_error as MAE

from sklearn.metrics import classification_report, roc_auc_score

import sko
from sko.GA import GA



import numba
from numba import jit

import plotly

import plotly.express as px

import plotly.graph_objects as go
import plotly.figure_ factory as ff
plotly.offline.init_notebook_mode()

import cufflinks as cf

cf.set_config file(
offline=True,
world_readable=True,
theme="pearl', # cf.getThemes()

import matplotlib.pyplot as plt
plt.rcParams['font.sans-serif'] = ['SimHei'] # KaiTti
plt.rcParams[ 'axes.unicode_minus'] = False

from IPython.core.interactiveshell import InteractiveShell
InteractiveShell.ast _node_interactivity = 'all’
# InteractiveShell.ast _node_interactivity = 'last’

import cv2 as cv

import torch

import torchvision

import torch.nn as nn

import torch.nn.functional as F

# import torch.utils.data as Data

# from torch.utils.data import Dataloader

# from torch.utils.data.dataset import Dataset

H OB R R

import pylatex
import latexify

import warnings
warnings.filterwarnings("ignore")

# T0DO H&E . THES
# from colorama.Fore import RED, RESET
from colorama import Fore



import logging

fmt = '%(asctime)s - %(levelname)8s - %(message)s'

formatter = logging.Formatter(fmt)

handler_control = logging.StreamHandler() # stdout to console
handler control.setlevel('INFO') # W& INFO 275
handler_control.setFormatter(formatter)

logger = logging.getLogger()
# Logger.setlLevel ('INFO")
logger.addHandler (handler_control)

def timeit(text):
def func_deco(func):
mr R R A I A R R
def func_wrapper(*args, **kwargs):
from time import time
t0 = time()

# Logging.info(text + "JF4fitif")
print(Fore.RED, text + "JF#5iilff: ", Fore.RESET)
res = func(*args, **kwargs)
tl = time()

# Logging.info(text + "HWEf: " + str(tl - to) + "s")

print(Fore.RED, text + "&ifitH, M. ", str(tl - t0),

return res
return func_wrapper
return func_deco

# TODO DIR

ROOTDIR = pathlib.Path(os.path.abspath('."))
IMG_HTML = ROOTDIR / 'img-html'

IMG_SVG = ROOTDIR / 'img-svg'

DATA_RAW = ROOTDIR / ‘'data-raw'

DATA_COOKED = ROOTDIR / 'data-processed’

# TODO [ft14% %
FTRE = 4866 # kg
BrREF¥HE =1 #m

FrRAES>EE =3 #m
FTFRERHET>EE = 0.8 #m

RTRE = 2433 # kg
RTFF¥%E =0.5 #m
WTFEE =0.5 #m
WKKI%EE = 1025 # kg/m”3
EHINEE = 9.8 # m/s2
WERIE = 80000 # N/m
MEFRK =0.5 #m

S,

Fore.RESET)



HEEMENIE = 250000 # N-m
ErKIKE 1 A% = 8890.7 # N-

# TODO [ft1f354

class quest10n1234

R E BRI LS
__init
global A5 ik IR 4 %
global ;[ i i &=
global \#& M in ¥ s 15 &
global ¥ XU TH)E R %L
global \#& >4 IHJE &%
global % i /7 IR 18
global Z\%E A /7 45 PR
global iR MiZ

global J¥iRJH A

def

if question ==
# 1. ZH
# TR0 B &
# HPREDUPPE e R EL
# I\BE VRN ) AR R
M&WW%mhg
I3 DL JE R

P\ I 2 5 3R
NBHRBE = 1
E G T =

G MWL B REL =
3 2 Wi 0 4R
BORMIE = NHPIR
BRI =1 /7 B

elif question == 2:

w2 8

I\E B 0 % 2 18 &=

T D6 P JE R %

# IR U 1 R

G\ B0 % 2l 15 &

IIE DU PHJE R

I\ 18 WU 71 76 I e

N S I TR A R

3 375 B I o &

T 3 % U PH B R B

T Wi AR IE =

BORAE = NPPEIR

BORFAM =1/ WKiIR

H OB R

m

__(self, question):

6779.315 # kg-m"2

151.4388 # N-m-s

1230 # N-m

None # [l fIARMHM, ik bufs /%A, VMG A None
None # [n 1AM, yikbufd /%A, VMG A None
None # [ @lIRMEM, kb /=M, ¥4I A None

.4005 # s~{-1}
1335.535 # kg

656.3616 # N-s/m

= 6250 # N

e
S

7131.29
2992.724

2560

None # [WfB2RAEH], ik fufi H /A, #1461 None
None # [HJ2ARMEM, iR /AR, ¥I14HA None
None # [HJ/2RMEM, NG /AR, V14N None

2.2143
1165.992

167.8395

4890

RS
R



elif question ==
# HE3. B
AR = 1.7152
‘MM E = 1028.876
YR IMELZPE = 7001.914
T MUEMH e &% = 683.4558
PRRNMUEIHE &% = 654.3383
TE % WU 1R TR = 3640
ARE BN I HEHRIE = 1690
PIRANZE = N ST VR A %
BRI = 1 /7 BIRME
elif question ==
# 0 f5i4. BH
NSRRI = 1.9806
FEFG IR E = 1091.099
NREM s & = 7142.493
P MR IH B &% = 528.5018
PREIMUEHE R = 1655.909
T I RIE = 1760
PR I HEIRTE = 2140
PORANE = NS TR A0 %
WIRAW = 1 / BIRHER

return None

class trange:
35 ) T I 14 25
def __init__ (self, left, right, step):
global t_left
global t_right
global t_step

t_left = left
t_right = right
t_step = step

return None

question1234(3)
trange(9, 200, 0.2)

# TODO R EAHRKMSHRE (XAFHAMH, HE2HLEAK

def SIZTIEE func(r=1% TIEER):
return np.pi * r**2

SHFIRMEM = SHEFIRMEMA _func()



def VHE_func(h, pprint=True):

tparam h: [ FE 5244 B N KR BE
:param pprint: J& T EHLIRES
:return: VHE (m”3)

if h >= o:
print (" TEERIE")
VHE = (1/3 * SETFRER * BFEHES S ®E) + (SETFIRM * h)
else:
print (" [ HE 52 AR E")
depth = FFHIHEH 7 E + h
r = FFKRFER * depth / FFRER S & E
VHE = 1/3 * SIF TR _func(r) * depth
return VHE
# print("FFAKER: "
# print( "+ ANIKER:
# print("F T NKER:
# print("FF NKER:
# print("F T NKER: "

VHE func(3))

VHE func(2.4147))
VHE_func(e))

VHE func(-0.001))
VHE_func(-0.8))

- LT LT LTy

def F#/KWKHE /1 _func(h, pprint=False):
mr R (R )T Ji A
:param h: [E A 5E 4K N IK IR JE
:param pprint: & & THURE
:return: Fig/KIKE J1 (N)

FE KA S = WKIIZERE * HEAEE * vHE_func(h, pprint)
return FER/KIKE 5
# FER/KIKE 11_func(2.4147)

def FXBEHLEAI_func(v, k=1 %M uIIE R :

7 qa) R T
:param v: i#fF

:return:
mmnuy

FMUWHE S = k * v
return FXEIHJE B

def FUIRIMJAY /7 _func(t, omega= A5 IRME, =33 B HIRIE)
R 11
:param t: A
sreturn: FUEIRBLNZT (N)

FIIRIR /1 = £ * np.cos(omega * t)



return FI R B 5
# FIIR ¥ 11_func(e)

def FRMSHE S _Func(m=TE 3G M Nl &, g=3 J1 M) :

FIEMPET) = m * g
return FRINEHE 7
FRRENEE I S = FE IS F1_Func()

def FHE Jj func(m=F TR E+R TR E, g=F I MEE):
SR [ 1
FEJ =m*g
return FE

FHE /] = FHE J]_func()

def cHZPH B3 MFHJE REL_funcl():
CHZFH e MPH)E 2% = 10000 # N-s/m
return cHZ[H B HIFHE R %L

def cHZFHE BHIFHE &2 ¥ func2(viF T, vIRT, k=10000, a=0.5):

cHAMERIMEERE = k * abs(ViF T - vik T )**a

return cE 4 [HJE %8 I FHJE R4
F IR FRIE MRS o EE

d* X(t)
7>

m [RE
jEEiRE

c JIRYFEBEEN

C 1ERIBEREEREN

—————cos(62(t)) + ¢

# N-s/m
dx;;t(t) cos(0a(t)) + kXa(t)cos(02(t)) = c dx;llt(t) + kX1(2)
2 2
m) d fl(t;(t) mo d 222(15) cos(02(t)) = F(t)
o dzjfz(t) +C do;ft) + K6s(t) = C da;ft) + K61(t)
v d291(t) . d292(t) —
N e M0



k MIERE
K 1R REERINIE RE
F(t) = Fygpn — Foapen — Pk n

= feos(wt) + ksgyapme zu0 + pgSh

dX1(t
= feos(wt) + ke 25 dt( )1 kzuX1(t)

= fcos(wt) + k1y2 + ka2y1
M(t) = Mygpgom e — Mo s — Migokrs
do1(t)
= Leos(wt) + Kymyapme iszs—g— T Kk pazud (t)

= Leos(wt) + K1ys + Kays

v X, (feos(wt) + k1 X1 + k2 X1 — maXacos(02))/m)
A X, X
. Y, X, (c(X1 — Xacos(02)) + k(X1 — Xacos(62)))/macos(02)
I e 6,
yé 91 (Lcos(wt) + Klél + K901 — ]202)/]'1
Y7 6 0o
lvs] Lé] | (C(61 — 62) + K (01 — 62)) /42
_ o -
(feos(wt) + kiya + kay1 — szzcos(?ﬁ))/m'1
Ya
| (e(y2 — yacos(yr)) + k(y1 — y3cos(yr)))/macos(yr)
Y6
(Leos(wt) + Kyyg + Kays — j202) /7,
Y8
i (Clys — y8) + K(ys — yr)) /72 1

71 = 33000




jo = ((0.469588 0.5+ X1cos(02) — X (t))® — (0.469558 + X1cos(6a) — Xa (t))3) ma /1.5

g2 = ((0.969588 + y3)3 — (0.469558 + y3)3)m2/1.5

T Ok FIIEZ R SIERTINERLBESRIERE

# TODO [Hf3: Z4)

mi, m2, me = {F &g, RFAHE, BHHENKE

j2_func = lambda y3: ((©.969588 + y3)**3 - (0.469558 + y3)**3) * m2 / 1.5 # y3
j1, je = 33000, HIEMINEBHE

omega = A IR AR

c = 10000

f = &35 B J1 IR 1E

k = FRE NI

ki = -39 MU FHE R

k2 = -W/KIEE * HEAMEE * ST FREMN
= 1000

L = SLEE I 77 4R R
= 3% o E NI E

K1 = -RENMNUTHE &2

K2 = -#f /KM E 1M R

def ode_func(y, t):

dyl = y[2-1]

dy3 = y[4-1]

dy4 = ¢ * (y[2-1] - y[4-1] * np.cos(y[7-1])) + k * (y[1-1] - y[3-1] * np.cos(y[7-1]))
dy2 = f * np.cos(omega * t) + k1 * y[2-1] + k2 * y[1-1] - dy4
dy2 /= ml + me

dy4 /= m2 * np.cos(y[7-1])

j2 = j2_func(y[3-1])

dy5 = y[6-1]

dy7 = y[8-1]

dy8 = C * (y[6-1] - y[8-1]) + K * (y[5-1] - y[7-1])

dy6 = L * np.cos(omega * t) + K1 * y[6-1] + K2 * y[5-1] - dy8

dy6 /= j1 + je
dy8 /= j2
return [dyl, dy2, dy3, dy4, dy5, dy6, dy7, dy8]

t = np.linspace(t_left, t_right, num=int(t_right / t_step) + 1)



yo = [0 for _ in range(8)]
res3 = odeint(ode_func, ye, t)

RIFEE

# TODO fRAF45F

def get result3_df(t=t, result3=res3):
columns = ['BI[E] (s)', "WFTFEHMBE (m)', "FTEGHEE (m/s)', "RTEHGME (m)', "IRTEZHEE (n/s)',
"FEFHARMAFE (rad)', "FETABMEEL (rad/s)', 'RTHAEALME (rad)’', "RFAEMEE (rad/s)']
shijian = pd.DataFrame(t, columns=columns[:1])
result3 = pd.DataFrame(result3, columns=columns[1:])
result3_df = pd.concat([shijian, result3], axis=1)
# WA, ByALE, BETEE, RAAR, IRTEE, BTMAME, BTAEE, RTAAMLE, RTMEE
# -> B, Fra®, BTRE, BrAME, BFTAEE, RT0R, RTEE, RTAME, KT AEE
result3_df = result3 df.iloc[:, [0, 1, 2, 5, 6, 3, 4, 7, 8]]
return result3_df

def save_result3_df(result3_df=get_result3 df(), save=True):
# Hi 40 AW, [HBE e.2s
result3 = result3_df.iloc[:int(40 * JIREH / t_step) + 1:int(0.2 / t_step), :]
if save:
result3.to_csv('result3.csv', encoding='utf 8 sig')

# 10 s. 20 s. 40 s. 60 s. 100 s
idx = list(map(lambda x: int(x / t_step), [10, 20, 40, 60, 100]))
result3_paper = result3_df.iloc[idx, :]
if save:
result3 paper.to_csv('result3-paper.csv', encoding='utf 8 sig')

return result3_df

result3_df = save_result3_df()

ERE

result3_df.iplot(x="If[A] (s)")



il

i

# A
def plot_plotly xv(title, t=t, y=res3, svg name=None):

tracel = go.Scatter(x=t, y=y[:, 0], name="$/% FHEH I ~ X_1$", yaxis='yl")
trace2 = go.Scatter(x=t, y=y[:, 1], name="$/% 7% E/E ~ V_1$", yaxis='y2")
trace3 = go.Scatter(x=t, y=y[:, 2], name="${k FHEH & ~ X 2%", yaxis='yl')
trace4 = go.Scatter(x=t, y=y[:, 3], name="$iF T % HF ~ V_2%", yaxis='y2")

fig = go.Figure(data=[tracel, trace2, trace3, trace4d])
fig.update_layout(
width=1000,
height=600,
xaxis=dict(title="$H[E] (s)$'),
yaxis=dict(title="$HZ M (m)$'),
yaxis2=dict(title="$ME % # ¥ (m/s)$', anchor='x"', overlaying='y', side='right'),
legend=dict(y=1.22, yanchor="top", x=1, xanchor="right"),




title=title,
template='plotly white’,
)
if svg name is not None:
fig.write_image(IMG_SVG / svg_name)
fig.show()
return None
def plot_plotly rw(title, t=t, y=res3, svg name=None):
tracel = go.Scatter(x=t, y=y[:, 4], name="$/% & f L ¥ ~\\theta_1$", yaxis='yl', line=dict(color='rgb(232,137,189)"'))

trace2 = go.Scatter(x=t, y=y[:, 5], name="$i% T\ #& M #H F~ \omega_1$", yaxis='y2', line=dict(color='rgb(103,194,163)"'))
trace3 = go.Scatter(x=t, y=y[:, 6], name="$#E T % f [/ F&~\\theta_2$", yaxis='y1l', line=dict(color='rgb(252,140,99)"))
trace4 = go.Scatter(x=t, y=y[:, 7], name="$Jk T I M ¥~ \omega 2$", yaxis='y2', line=dict(color='rgb(142,160,201)"'))

fig = go.Figure(data=[tracel, trace2, trace3, trace4])
fig.update_layout(
width=1000,
height=600,
xaxis=dict(title="$/f 7] (s)$'),
yaxis=dict(title="$HE ML (rad)$'),
yaxis2=dict(title="'$J\Z M ik)JE (rad/s)$', anchor='x', overlaying='y', side='right"'),
legend=dict(y=1.22, yanchor="top", x=1, xanchor="right"),
title=title,
template="plotly white',
)
if svg name is not None:
fig.write_image(IMG_SVG / svg_name)
fig.show()
return None

plot_plotly xv('VF THAR FHIFEGAA . FHHEE ", svg name=" [0 BI3-7F AR FHIFEGAAE . FEHHEE . .svg')
plot_plotly rw('VF T AR THIMNIEMAAFE . NIEMEE ", svg name="[8] BE3-VF T R F IR AAOLEE . IR AIEE .svg')
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In [14]: # FXACFE AH X E
def plot_plotly diff xvrw(t=t, y=res3, save=False, show=False):

tracel = go.Scatter(x=t, y=y[:, 0]-y[:, 2], name="$i% ¥ FIR T X HEZ M ~ X$", line=dict(color="#8ECFC9"'))
trace2 = go.Scatter(x=t, y=y[:, 1]-y[:, 3], name="$i%F FI4R 7 M A X FEFHHEL ~ X$", line=dict(color="'#FA7F6F'))
trace3 = go.Scatter(x=t, y=y[:, 4]-y[:, 6], name="$F% T FlHk T I +H X A% ff 7 # ~\\theta$", line=dict(color="#82B0D2"))
trace4 = go.Scatter(x=t, y=y[:, 5]-y[:, 7], name="$IF 7RIk T [FI A %I P32 ff if FE ~ \omega$", line=dict(color="#BEBSDC'))

figl
fig2

go.Figure(data=[tracel])
go.Figure(data=[trace2])

YIS S (radls)



fig3 = go.Figure(data=[trace3])

figd = go.Figure(data=[trace4])

figl.update_layout(
width=1000, height=600,
xaxis=dict(title="$MH}[A] (s)$'),
yaxis=dict(title="fHXIEH M FE (m)'),
title="$7% T MR T G LS,

)

fig2.update_layout(
width=1000, height=600,
xaxis=dict(title="$m[E] (s)$'),
yaxis=dict(title="#HX M IEE (m/s)"),
title="$7% ¥ FIIR T HIAHXS 5 HIES',

)

fig3.update_layout(
width=1000, height=600,
xaxis=dict(title="$I5f[f (s)$'),
yaxis=dict(title="#IX}NIEMALFE (rad)'),
title="$% F IR T HIAHX NE ML S,

)

figd.update_layout(
width=1000, height=600,
xaxis=dict(title="$If A (s)$'),
yaxis=dict(title="#HAXINFEMEE (rad/s)"'),
title="$7% 1 MR T AHXT ARE A ES ",

# legend=dict(y=1.22, yanchor="top", x=1, xanchor="right"),
# template="plotly white',

)

if save:

figl.write_image(IMG_SVG / svg_name)
fig2.write_image(IMG_SVG / svg_name)
fig3.write_image(IMG_SVG / svg_name)
figd.write_image(IMG_SVG / svg_name)
if show:
figl.show()
fig2.show()
fig3.show()
figa.show()
return None

plot_plotly diff xvrw(save=False, show=True)
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