|JR2
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# 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

B R R R

import pylatex
import latexify

import warnings
warnings.filterwarnings("ignore")

# T0D0 HE. i



# 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') # & 'E INFO 2¢%)
handler_control.setFormatter(formatter)

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

def timeit(text):
def func_deco(func):
e ORI A AS ek B
def func_wrapper(*args, **kwargs):
from time import time
t0 = time()
# Logging.info(text + "JFfitAf ")
print(Fore.RED, text + "JF4fiifif: ", Fore.RESET)
res = func(*args, **kwargs)

tl = time()

# Llogging.info(text + "Hi: " + str(tl - to) + "s")
print(Fore.RED, text + "&iWitmf, AEf: ", str(tl - t@), "s", Fore.RESET)
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 [ 1+4Z %1
FTFE = 4866 # kg
FTR¥ER =1 #m

FTRAESIEE =3 #m
FTHESI>EE = 0.8 #m

RFRE = 2433 # kg
BT¥%E =0.5 #m
RTFEE =0.5 #m

WK ERE = 1025 # kg/m*3
EHINEE = 9.8 # m/s"2



HMEN|E = 80000 # N/m
HEFEK = 0.5 #m
HEEHENIE = 250000 # N-m

ErkKIKE M A8 = 8890.7 # N-
# TODO 13541

class quest10n1234
YCE E AR R R L) S
_init__
global A5 IR 4 %
global &3 [ nii &
global 2\ f %% 3 15t &
global ;XK FH)E & %L
global P4 X¢uk[HJE R
global = % i /1 4R W&
global Z\FE N /1 %6 IR 1
global JiRMME

global K &

def

if question == 1:
# 81 S5

# YR E

# HPREDLPPH B R HL

# YR WU 75 R R
MT%EWJJD?F?EJJ e =
TR D6 PH JE R
Y\PE WD S IR =

m

(self, question):

6779.315 # kg-m"2
151.4388 # N-m-s

1230 # N-m
None # [JfRIAKRMEH, NEESRMEH /R, ¥l N None

None # [FlAIRMEM, Dyt fefd /%M, #1461 None
None # [WlRRIRMEM, St Gfi /=M, #I461A None

NEFIRIRATI R = 1.4005 # s~{-1}

T MMBIE = 1335.
T 37 % U PH B R A
I3 WO SR IE = 62
BORAZ = NP PBOR
BRI =1 /7 B
elif question ==
2. S5
G\ Bt I 2 15 =
3PP JE R
I\ PR WD 71 HE IR
G\ B 0 % =) 58 &
BT D6 PH JE R
O\RE IR 3 AR
ANSFBIRAR = 2.
[ 37 Bt n o1 &
3 37 2% B JE R
P W AR IE = 48

#
#
#
#

21

1165.

535 # kg
656.3616 # N-s/m
50 # N

7131.29

= 2992.724

2560

= None # W/ @i2AMER, NERMEH/RH, WG None
None # [fJI2ARMEA, ANEEGMH/RH, ¥IHIA None
None # [WEI2AKRMER, NEERMH/RH, ¥iHWH N None
43

992

167.8395

90



PIRAE = N5 IR AR

WIRAWY = 1/ BRHR
elif question ==

# N3 B

NI BIRAR = 1.7152

FEHMINFE = 1028.876

NREM L& = 7001.914

T P FH B 2% = 683.4558
I WBH B R = 654.3383

T3 W I iRTE = 3640
PRRBh I HRIE = 1690
PEIRANZE = N ST IR A %
PR = 1/ BORFIER
elif question ==
# A4, B
AN BIRAE = 1.9806
3% M0 i & = 1091.099
NEM IR E = 7142.493
T MUEIH e &% = 528.5018
HPRRNMUEHE R = 1655.909
3 37 WU I RIE = 1760
PR I RIE = 2140
BWIRAR = NS IRME
BRI = 1 / BIRIR

return None

class trange:
g LA 6] X 6] 0 6] £ 5
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(2)
trange(9, 200, 0.2)

# TODO BRAEA KNS H R (EXAJEHAM, HEMHLEAR

def SIFTJIRMIM _func(r=F FEI}12):



return np.pi * r**2

S TFIEMAMA = SFTFIREA_func()
def VHE_func(h, pprint=True):

sparam h: [ 5844 1 N KR BE
:param pprint: & & THURE
:return: VHE (m”3)

if h >= 0:
print ("R #5724 2RE")
ViHE = (1/3 * SETFREMR * FTFRELSSE) + (SETKREMA * h)
else:
print (" [ HE 52 AR ")
depth = PN 7 E + h
r = % TK¥ER * depth / F T RHEE D &= B
VHE = 1/3 * SIFFIRHEA_func(r) * depth
return VHE
# print("F T AKER "
# print("FF NKER:
# print("FF NKER:
# print("FF NKER:
# print("F T ANKAEH

VHE_func(3))

VHE func(2.4147))
VHE_func(e))
VHE_func(-0.001))
VHE_func(-0.8))

R e S &

def F¥# /KK E /1_func(h, pprint=False):
"R )FE S TimE
:param h: [ 5244 I N IK R B
:param pprint: &G EHUIRE
:return: Fif/KE 71 (N)
FifkK WS = WKME L * E ) EE * VHE_func(h, pprint)
return FEF/KIKE 7
# FErKWE J1_func(2.4147)

def FXPPHJE J1_func(v, k=TE¥ XMW HE R4L):

g In) [R] 3 BE 7 9]
:param v: ¥

:return:
nn

FXWFHES = k * v
return FXIKIHJE 7

def FUIRFNN 71 _func(t, omega= NS IRIRANZR , =3 ¥ i J1IR1E) :
nun jjmmj:
:param t: A
ireturn: FUIRIRIEN A1 (N)



FOS IR 71 = £ * np.cos(omega * t)
return FJ VRN 71
# FUIRTAIN J1_func(e)

def FRfF AN 77 _func(m=2E% M i &, g=2 J1NisE):
" JiEEE
FR NS = m * g
return FH DR S
FRE IS 75 = FRANABE 77 _func()

def FHEJj_func(m=F% T E+R T E, g=FE JJINHEE):
B (2 51
FEJ) =m* g
return FE Jj
FEE /) = FE JJ_func()

def cHZPHJEFSMIFHJE R4 _funcl():
cEHZMEARME RE = 10000 # N-s/m
return cE 2k [HJE 2% 1 FH JE & %

def cEHZHJE 2 MIFHJE £2E_func2(viF T, viRT, k=10000, a=0.5):
CHZM BRI &ZE = k * abs(VIFF - viRTF)**a # N-s/m
return cHEZ[H B HIFHE R 2L

FIIEHINERAT

1
/ FgA’Udt =

to — 1

t2 9
/ cAvdi
t2 — 1

R

# TODO parameters and func

ml = V%1 &
m2 = T &=
ml_ = FTFHE + BHHINAE
m2_ = RTFFE + BHH AR

= BN
cHZMEARPIHE RE = cHLZLMER MM E &2%_funcl()
c = cHZMHEARAHE &%
= & 3% WU 11 iR IR
omega = AP IRAR
ki = -39 MU e R4



k2 = -MBKMEE * BEAMEE * SiF &R

def differential_equations_1(ys, t, c=c, k=k, kil=k1, k2=k2):
S FUNCTCPES T a

yl = ys[2-1]

y3 = ys[4-1]

yd = ¢ * (ys[2-1] - ys[4-1]) + k * (ys[1-1] - ys[3-1])

y2 = f * np.cos(omega * t) + k1 * ys[2-1] + k2 * ys[1-1] - y4
y2 =y2 / ml_

y4 = y4 / m2

return [yl, y2, y3, y4]

def differential_equations_2(ys, t, xishu, mici, k=k, kl=k1, k2=k2):
T BN T RR R

yl = ys[2-1]

y3 = ys[4-1]

c = cHZLIMERME R _func2(ys[2-1], ys[4-1], k=xishu, a=mici)
yd = ¢ * (ys[2-1] - ys[4-1]) + k * (ys[1-1] - ys[3-1])

y2 = f * np.cos(omega * t) + k1 * ys[2-1] + k2 * ys[1-1] - y4

y2 =y2 / ml_

y4 = y4 / m2

return np.array([yl, y2, y3, y4])

def get_power(task,

pprint=False,
t_left=0,
t_right=100,
t_step=None,
stable_time_begin=60,
stable_time_end=100,
c=c, k=k, ki=k1, k2=k2,
xishu=10000, mici=0.5,
yo0=[0 for _ in range(4)]):

me RIS H DR ek A A R HOs 57D

:param task: 5 JL/NH

:param t_left: WEN o, [E(H

:param t_right: W &N 100, [&E{E

:param t_step: WHEAN 0.2, dEMEEME, "Lk

FF ] ) g5, 1] 17 ok /) 5 SR Bk v
t_left = 0
t_right = 100



t_step = 0.2 if t_step is None else t_step
t = np.linspace(t_left, t_right, num=int(t_right / t_step) + 1)
if task == 1:
resultl = odeint(differential_equations_1, y@, t, args=(c, ))
elif task == 2:
resultl = odeint(differential_equations_2, y@, t, args=(xishu, mici, ))

delta = abs(resultl[:, 1] - resultl[:, 3]) # X}k
if task == 1:
c=c
elif task == 2:
c = xishu * delta**mici
F_zuli = c * delta
power_i = F_zuli * delta

# power i = power i[1:] * t_step # JEJE
power_i = (power_i[1:] + power_i[:-1]) * t_step / 2 # FiJ

idx_begin = int(stable_time_begin / t_step)
idx_end = int(stable_time_end / t_step)
stable_time_length = stable_time_end - stable_time_begin

power = power_i[idx_begin:idx_end]
P = power.sum() / stable_time_length

if pprint:
print (P4 HIE: ", P)
return P
(1) cEBE
¢ = 10000

# TODO 21/ vl 3K fif 25
class solver_taskl:
g L NERAR
def __init_ (self):
self.task = 1
self.pprint = False
self.epoch = None
self.c_range = None
self.ps = None
self.jit = True

# TODO i#tf%:
def _GA func(self, c):



return -get_power(task=self.task, pprint=self.pprint, c=c)
@timeit(text="i1L")
def run_GA(self):

i Ga

1b, ub = @, 1e5

ga = GA(
func=self._ GA_func,
n_dim=1,

size pop=50,
max_iter=200,
prob_mut=0.001,
lb=[1b],
ub=[ub],
constraint_eq=tuple(),
constraint_ueqg=tuple(),
precision=1e-07,
early stop=True,
)
xbest, ybest = ga.run()
print("E L ESSHIFLE 2% ", xbest, " KHHIIE", -ybest)
return float(xbest), -float(ybest)

# TODO %I
def _Program_func(self, c):
return -get_power(task=self.task, pprint=self.pprint, c=c)
@timeit (text="#&|")
def run_Program(self, x0=35000):
"t K] Program "M
1b, ub = @, 1e5
opt = minimize(
self._Program_func,
X0=x0,
bounds=((1b, ub), ),
method="'trust-constr', # SLSQP trust-constr
# options={'xtol': le-30, 'gtol': le-30, 'disp': True},
)
xbest = opt.x
ybest = -self._Program_func(xbest)
print("E L EREHIFLE 2 %: ", xbest, " KHiHIIE", ybest)
return float(xbest), float(ybest)

# TODO K
def _LMS func(self, c):

return get power(task=self.task, pprint=self.pprint, c=c)
def _find_LMS best(self, c_range, ps):

self.c_range = c_range



self

.ps = ps

return c_range[np.argmax(ps)], np.max(ps)
@timeit (text=""%"1
def run_LMS(self, 1b, ub, num, alpha=0):
= self. run_LMS_jit if self.jit else self._run_LMS nojit
return func(lb, ub, num, alpha)
def _LMS_main(self, 1lb, ub, num, alpha):
mer AP LMs
len = len(str(num))

func

num_
fm =

no/n

<)

if self.epoch is not None: # /)4 %|

# ps
ps
to
1b
ub

batch_size

= num // self.epoch

if batch_size == 0: # /" AEiEH
self.epoch = None
if self.epoch is None: # H #hib# ARE ) &

batch_size
self.epoch
batch_size
self.epoch
batch_size
self.epoch

= num // 100 # 4y¥| 100 1)

5" + str(num_len) + "d/%" + str(num_len) + "d"

= 100

= num // 10 if batch_size == 0 else batch_size # ##| 10 i
= 10

= num // 1 if batch_size == @ else batch_size # 7%l 1

= dl

= [0 for _ 1in range(num + 1)] # Llist
np.zeros(num + 1) # np.ndarray

time()
lb * (1 -
ub * (1 +

alpha)
alpha)

print(f"& L KyEH . [, 1b, *,", ub, "]: ")
c_range = np.linspace(lb, ub, num + 1)

for i, c in enumerate(c_range):

p = self. LMS_func(c)

xbes

" * ((num - i) // batch_size) + ']’

ps[i] = p # Llist / np.ndarray
# info
if i % batch_size ==
t1l = time()
_stars = '[' + '"*' * (i // batch_size) + '.
print(fm % (i, num), _stars, round(tl - te, 2), "s/iter")
t0 = time()
t, ybest = self. find_LMS best(c_range, ps)

return xbest, ybest
def _run_LMS nojit(self, 1lb, ub, num, alpha):
return self. LMS main(lb, ub, num, alpha)

@jit

def _run_LMS jit(self, 1b, ub, num, alpha):



return self. LMS _main(lb, ub, num, alpha)

# TODO %I
def plot_result(self, show=True, save=False):
# TODO PHJE % A0~ 25 4t Th 2 1) 5% &
x = self.c_range
y = self.ps
trace = go.Scatter(x=x, y=y)
fig = go.Figure(data=trace)
fig.update_layout(
width=1000,
height=600,
xaxis=dict(title="$FHJE K%L (N-s/m)$'),
yaxis=dict(title="$-F¥H i hE (W)$'),
title=dict(text="FLJE R A FHHMHEIHFR KR "),

)
if save:

fig.write_image(IMG_SVG / "In]@i2-FH JE & B T %t T R % & .svg")
if show:

fig.show()

return None

# TODO EAMIBAT KA
solverl = solver_task1()
solverl.pprint = False
solverl.epoch = 11
solverl.jit = True

# xbest, ybest = solverl.run_GA() # #/ft
# solverl.run_Program(x0=35000) # #%|
solverl.run_LMS(0, 100000, 55, alpha=0) # A5 K

solverl.plot_result(show=True, save=True) # %4



A KIF U T
B KIEHE: [ o , 100000 ]:

0/55 [, ] .21 s/iter

5/55 [*.......... ] .44 s/iter
10/55 [**......... ] ©.33 s/iter
15/55 [***. .. ..... ] ©.29 s/iter
20/55 [*k*k% ... ] ©.39 s/iter
25/55 [***x*x*x ] ©.56 s/iter
30/55 [*¥**kk, ] .71 s/iter
35/55 [*¥**%kk ] 0.72 s/iter
4Q/55 [***x*x¥k*x 1 0.67 s/iter
45/55 [**xxkkkkx ] 9,55 s/iter
50/55 [******xx**x 1 9 52 s/iter

55/55 [**¥¥¥****%%] 9 58 s/iter
B KT, FRF:  6.5473363399505615 s

(36363.63636363637, 227.61665763794673)
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200
§ 150
>
R
=
€ 100
ooy
B
50
0
0 20k 40k 60k 80k 100k

FHJE RE(N - s/m)

« I ———————————————————

In [11]: # TODO BE&iaiT KR
solverl = solver_taski()
solverl.pprint = False
solverl.epoch = 24
solverl.jit = True

# TODO GA + LMS
to = time()



xbest, ybest = solverl.run GA() # ifif%
solverl.run_LMS(xbest, xbest, 100, alpha=0.05) # A K
print("EB A ", time() - tO)
solverl.plot_result(show=True, save=False) # %%

print('-' * 100)

# TODO Program + LMS

to = time()

xbest, ybest = solverl.run_Program(x0=35000) # #i %
solverl.run_ LMS(xbest, xbest, 100, alpha=0.05) # 40K
print("E M ", time() - tO)

solverl.plot _result(show=True, save=False) # %[

WAL TF AR I

BRI E 2%  [32433.27713756] & K Th% [226.07675711]
WAL AR, N 7.074131727218628 s
AR5 K TR T

ALK IEH: [ 30811.613280685207 , 34054.940994441546 ]:

B/100 [vvvveeerieeennnnneennnn. ] 0.08 s/iter
A7100 [*.ueeeiiieeeiineennnnn. ] .25 s/iter
8/100 [**. .. i, ] ©.22 s/iter
12/100 [***. .. ittt ] ©.25 s/iter
16/100 [**** i, ] ©.31 s/iter
20/100 [*¥*¥*** e ] 0.2 s/iter
247100 [*k*xdEk o ] ©.28 s/iter
28/100 [*¥¥kkxk L ] 0.3 s/iter
32/100 [*¥x*kxdk e, ] ©.25 s/iter
36/100 [**¥¥kxdkx ... ] ©.29 s/iter
40/100 [F¥xkkxdkkxk ol ] ©.25 s/iter
44/100 [H¥¥xdkkrdkokxiok oL, ] 0.3 s/iter
48/100 [H¥¥dddkokxdokk L., ] ©.27 s/iter
52/100 [*x¥¥kkkrkkokdkk ] 0.24 s/iter
56/100 [*x¥¥kkkskkkkkk ] 0.24 s/iter
60/100 [*k*xdkxdokkdkkxk L. ] 6.3 s/iter
64/100 [*F*xdkxdokdrkkxdok L, ] ©.29 s/iter
68/100 [*H*xdkxdokkrkkxdok® L, ] ©.22 s/iter
72/100 [*Frdckrdokdookkrdkokkk L. ] ©.23 s/iter
76/100 [*¥kkkrkkkokkrrkokkkk ] 0.26 s/iter
8@/1@@ [******************** ..... ] 9.29 S/iter
84/1@@ [*********************.'..] 0.3 S/iteP
88/10@ [**********************_..] 9.38 S/iter
92/1@0 [***********************..] 90.34 S/iter
96/10@ [************************.] @'32 S/iter
1@@/10@ [*************************] 90.38 S/iter

KT, IR 7.122573614120483 s



(34054.940994441546, 227.08648987690094)
SUHBf:  14.200635194778442
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RN FF UG T

B eI e 2% [34999.975705] f Kfath % 227.42405210598844
R 45 g, B 13.769381999969482 s
A4 KU I

ALK LE: [ 33249.97691975324 , 36749.97449025358 ]:

0/100 [..viiiininiiiininnnns ] 0.06 s/iter
4/100 [*...iiiiiiiiiinnnnnnnnnns ] ©.27 s/iter
8/100 [**.\uiiiiieeriinnennnnn. ] .35 s/iter
12/100 [**¥% . it iiinnennnnn. ] 0.38 s/iter
16/100 [**** ..., ] ©.33 s/iter
20/100 [***** e ] ©.35 s/iter
247100 [**¥***E e ] ©.32 s/iter
28/100 [*k*xdkx o ] 0.3 s/iter
32/10@ [H¥xdkkkdck oL, ] 0.3 s/iter
36/100 [*x¥¥kkrxk ] 0.3 s/iter
40/100 [F¥¥xkkxkkxk ..., ] 0.4 s/iter
44/100 [F¥¥xkkdxkkxdok oL, ] 0.41 s/iter
48/100 [H¥¥kdxdkxdokx ..., ] 6.3 s/iter
52/100@ [X¥x¥kxdokkikkx ..., ] ©.35 s/iter
56/100 [X¥rkkkdoktokkxk ... ] ©.29 s/iter
60/100 [¥¥¥kkrkkkkdkackk ] 0.38 s/iter
64/100 [*¥¥kkkkkkkkrrrrk ] 0.38 s/iter
68/100 [¥d*xdkxdokkkkxdkx L, ] 0.44 s/iter
72/100 [¥RFxEEkxdokAdkA xR L ] ©.36 s/iter
76/100 [*HFrdkrdokdrkkrkok Rk ] ©.39 s/iter
8@/1@@ [******************** ..... ] 90.43 S/iter
84/1@@ [*********************_"_] 9.35 S/iter
88/1@@ [**********************‘_.] 90.41 S/iter
92/1@@ [***********************..] 9.36 S/iteP
96/1@0 [************************.] 9.37 S/iter
1@9/1@@ [*************************] 9.35 S/iter

KT, FIRF:  8.927614450454712 s
(36504.974660318556, 227.6179770710277)
BB 22.699984073638916



PREREFIFIIHEIHIIRAIR SR
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(2) cIEREE

¢ = 10000|V|"® = 10000|V; — V3|*® = 10000|X; — X,|*?

# TODO 22/ v 3K fif
class solver_task2:
" % 2 /J\ I‘Eﬂﬂ\‘—{ﬁg mnn



def __init_ (self):
self.task = 2
self.pprint = False
self.epoch = 100
self.xishu_s = None
self.mici_s = None
self.pss = None
self.jit = True

# TODO iftf%
@staticmethod
def _GA func(xishu, mici):
return -get_power(task=2, pprint=False, xishu=xishu, mici=mici)
@timeit("iifL")
def run_GA(self):

i Ga

1b, ub = @, 1e5

ga = GA(
func=self._ GA_func,
n_dim=2,

size_pop=50,
max_iter=200,
prob_mut=0.001,
1lb=[1b, @],
ub=[ub, 17,
constraint_eq=tuple(),
constraint_ueq=tuple(),
precision=1e-07,
early stop=True,
)
xbest, ybest = ga.run()
print("[LL#I R, WiEE]: ", xbest, "R AHHIIE", -ybest)
return xbest, -ybest

# TODO #i%I
def _Program_func(self, x):
return -get_power(task=self.task, pprint=self.pprint, xishu=x[0], mici=x[1])
@timeit (" HLEI")
def run_Program(self, x0=[80000, 0.4]):
"t Hikl Program """
opt = minimize(
self._Program_func,
X0=x0,
bounds=((0, 100000), (0, 1)),
method='SLSQP', # SLSQP trust-constr



options={'xtol': le-5, 'gtol': le-5, 'disp': True}
)
xbest = opt.x
ybest = -self. Program_func(xbest)
print("[LbBI Z %, Hie%]: ", xbest, "f N IIE", ybest)
return xbest, ybest

# TODO &35 K
def _LMS_ func(self, xishu, mici):

return get_power(task=self.task, pprint=self.pprint, xishu=xishu, mici=mici)
def _find_LMS best(self, xishu_s, mici_s, pss):

self.xishu_s = xishu_s # np.ndarray

self.mici_s = mici_s # np.ndarray

self.pss = pss # np.ndarray

index = np.unravel_index(self.pss.argmax(), self.pss.shape)

return [self.xishu_s[index[0]], self.mici_s[index[1]]], self.pss[index]
@timeit ("L K ")
def run_LMS(self, *args, **kwargs):

if self.jit:

return self. run_LMS_jit(*args, **kwargs)
else:
return self. run_LMS nojit(*args, **kwargs)

func = self. run_LMS_jit if self.jit else self._ run_LMS nojit

return func(*args, **kwargs)
def _LMS_main(self,

xishu_1b=0, xishu_ub=100000, xishu_num=100, xishu_alpha=0,
mici_1b=0, mici_ub=1, mici_num=10, mici_alpha=0):

K M

to = time()

batch_size = xishu_num // self.epoch

num_len = len(str(xishu_num))

fm = "%" + str(num_len) + "d/%" + str(num_len) + "d"

if self.epoch is not None: # /7 H)4) &
batch_size = xishu_num // self.epoch
if batch_size == 0: # M/ Ik s®
self.epoch = None
if self.epoch is None: # H &hibFARL %
batch_size = xishu_num // 100 # /3% 100
self.epoch = 100

batch_size = xishu_num // 10 if batch_size == 0 else batch_size # 7;#| 10 1
self.epoch = 10
batch_size = xishu_num // 1 if batch_size == 0@ else batch_size # 70&| 1

self.epoch = 1



pss = np.zeros([xishu_num+1l, mici_num+1])

xishu_1b = xishu_lb * (1 - xishu_alpha)
xishu_ub = xishu_ub * (1 + xishu_alpha)
mici_1b = mici_1b * (1 - mici_alpha)
mici_ub = mici_ub * (1 + mici_alpha)

xishu_s = np.linspace(xishu_1b, xishu_ub, xishu_num+1)
mici_s = np.linspace(mici_1lb, mici_ub, mici_num+1)
for i, xishu in enumerate(xishu_s):
for j, mici in enumerate(mici_s):
pss[i, j] = self._LMS_func(xishu=xishu, mici=mici)

if i % batch_size == 0:

t1 = time()

_stars = "[" 4+ "*" * (i // batch_size) + "." * ((xishu_num - i) // batch_size) + ']’
print(fm % (i, xishu_num), _stars, round(tl - te, 2), "s/iter")

to = time()

xbest, ybest = self. find_LMS best(xishu_s, mici_s, pss)
print("[ELBI 2%, WIEH]: ", xbest, " KHiHIIZE", ybest)
return xbest, ybest

def _run_LMS nojit(self, *args, **kwargs):
return self. LMS_main(*args, **kwargs)

@jit

def _run_LMS jit(self, *args, **kwargs):
return self. LMS_main(*args, **kwargs)

# TODO %I
def _plt contourf(self, show=True, save=False):
mi, mx = self.pss.min(), self.pss.max()
1b1l, ubl, 1b2, ub2 = self.xishu_s.min(), self.xishu_s.max(), self.mici_s.min(), self.mici_s.max()
print(mi, mx, 1bl, ubl, 1b2, ub2)
plt.figure(dpi=100)

plt.contourf(self.pss.T, np.arange(mi, mx+1, (mx - mi) / 100), origin="'lower', extent=[1lbl, ubl, 1b2, ub2], cmap=plt.cm.jet)
plt.xlabel ('t &%)

plt.ylabel('#®4E4L")

plt.title("F%HThE")

if save:

plt.savefig(IMG_SVG / '[n#l2- —4E5F =2k .svg")
if show:

plt.show()

return True

def _plotly Contour(self, show=True, save=False):



fig = go.Figure(data=go.Contour(
z=self.pss,

# x=self.xishu_s, y=self.mici_s,
# fillcolor=True,
# colorscale="jet",

autocolorscale=False,

autocontour=False,

colorscale=[[0.0, "rgb(165,0,38)"],
[1/9, "rgb(215,48,39)"],
[2/9, "rgb(244,109,67)"],
[3/9, "rgb(253,174,97)"],
[4/9, "rgb(254,224,144)"],
[6/9, "rgb(224,243,248)"],
[6/9, "rgb(171,217,233)"],
[8/9, "rgb(116,173,209)"],
[8/9, "rgb(69,117,180)"],
[1.0, "rgb(49,54,149)"]],

))

if save:
fig.write_image('temp.png")
if show:
fig.show()
return True

def _plotly Surface(self, show=True, save=False):
fig = go.Figure(data=[go.Surface(
x=self.xishu_s,
y=self.mici_s,
z=self.pss,

)1
if save:

fig.write_image(IMG_SVG / ' #i2-3DiIZ & .svg")
if show:

fig.show()

return True

def plot_result(self, *args, **kwargs):
self. plt contourf(*args, **kwargs)
self. plotly Surface(*args, **kwargs)
return None

solver2 = solver_task2()
solver2.epoch = 100
solver2.pprint = False



solver2.jit = False

solver2.run_GA() # itft
solver2.run_Program(x0=[42424, 0.5]) # #i%l
solver2.run_LMS(xishu_lb=0, xishu_ub=100000, xishu_num=10, xishu_alpha=0,
mici_1b=0, mici_ub=1, mici_num=10, mici_alpha=0) # 1K
# solver2.run_LMS(xishu_Lb=0, xishu_ub=100000, xishu_num=1000000, xishu_alpha=0,
# mici_Lb=0, mici_ub=1, mici_num=100, mici_alpha=0) # i&[fj: iziTH EIRK....

solver2.plot_result(show=True, save=False) # %:[4

WAL TF UG B
[Eef) 2%, FEIa%0]: [6.75209262e+04 2.57741169e-01] i K I)% [227.60337422]
WA g R, R 11.672255277633667 s
(array([6.75209262e+04, 2.57741169e-01]), array([227.60337422]))
TR I 46 T 1
Optimization terminated successfully (Exit mode 9)
Current function value: -225.16902175018322
Iterations: 7
Function evaluations: 71
Gradient evaluations: 7

[EbWl 2%, Tia%]: [4.24237907e+04 8.42700465e-04] #x K & 225.16902175018322
RS5O, A 12.281152248382568 s

(array([4.24237907e+04, 8.42700465e-04]), 225.16902175018322)
B K IF U

0/10 [.......... ] 1.75 s/iter
1/10 [*......... ] 1.97 s/iter
2/10 [**........ ] 1.93 s/iter
3/10 [***....... ] 1.93 s/iter
4710 [****, ... ] 2.04 s/iter
5/10 [***x*x*x | ] 2.1 s/iter
6/10 [******_ _ ] 2.49 s/iter
7/10@ [****%%% ] 2,17 s/iter
8/1@ [**kkkkk% 1 2,16 s/iter
9/1@ [**k*kkkkkk% ] 2 75 s/iter
10/10@ [******xkkk] 2 33 g/iter

[Eef] 2%, FI5%0]: [100000.0, 0.4] i Kt I 227.64617885502085
B KT, FIRF: 23.62815570831299 s

([100000.0, ©.4], 227.64617885502085)
0.0 227.64617885502085 0.0 100000.0 0.0 1.0
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In [14]: # # TODO T Zhih 2 ¥k
# get_power(task=2, pprint=False, xishu=3.71721006e+04, mici=7.90606784e-02)
# get_power(task=2, pprint=False, xishu=4.24228511e+04, mici=5.01296092e-17)
# get_power(task=2, pprint=False, xishu=100000, mici=0.4)

In [ ]:

In [15]: # TODO Mk iE4T K@
solver2 = solver_task2()

# TODO GA + LMS
solver2.epoch = 10



solver2.pprint = False

solver2.jit = False

to = time()

xbest, ybest = solver2.run_GA() # ilif%

# xbest = (80000, 1)

solver2.run_LMS(xishu_lb=xbest[0], xishu_ub=xbest[@], xishu_num=10, xishu_alpha=0.1,
mici_lb=xbest[1], mici_ub=xbest[1], mici_ num=10, mici_alpha=0.1) # &L &

print("&SHE: ", time() - tO)

solver2.plot_result(show=True, save=False) # %X

print('-' * 100)

# TODO Program + LMS

solver2.epoch = 100

solver2.pprint = False

solver2.jit = False

to = time()

xbest, ybest = solver2.run_Program(x@=[80000, 0.4]) # #Ll

solver2.run_LMS(xishu_lb=xbest[0], xishu_ub=xbest[@], xishu_num=10, xishu_alpha=0.1,
mici_lb=xbest[1], mici_ub=xbest[1], mici_num=10, mici_alpha=0.1) # 'K

print("& AR ", time() - tO)

solver2.plot_result(show=True, save=False) # %X

WAL TG 11 I

[Eef) 2%, FIa%0]: [9.88658007e+04 4.10816217e-01] #ix Kt I)% [227.84305425]
WAEE RN, FH:  10.767147541046143 s

5 K UG 1

0/10 [.......... ] 2.34 s/iter
1/10 [*......... ] 2.49 s/iter
2/10 [**........ ] 2.54 s/iter
3/10 [***....... ] 2.56 s/iter
4710 [****_ ... ] 2.47 s/iter
5/10 [X*xxx | ] 2.78 s/iter
6/10 [***¥** 1 2.49 s/iter
7/10@ [****%%% ] 2,65 s/iter
8/10 [*Hkkkkkx | 2,47 s/iter
9/1@ [**¥¥*k*x*x 1 2 57 s/iter
10/10 [********xx] 2 .41 s/iter

[ELf) 2%, FE4e%0]: [108752.3808184858, 0.4518978388248586] it Afit!Th# 227.94186216235866
B KgE AR, FIR:  27.748749017715454 s

([108752.3808184858, 0©.4518978388248586], 227.94186216235866)

MUHE:  38.5202112197876
224.47140601527843 227.94186216235866 88979.22066967019 108752.3808184858 ©.36973459540215703 0.4518978388248586
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FLXI T 46 v I
Optimization terminated successfully (Exit mode 9)
Current function value: -227.24712185040116
Iterations: 10
Function evaluations: 117
Gradient evaluations: 10
[EbWl &%, FiE%]: [8.00026845e+04 3.60299680e-01] #ix K I % 227.24712185040116
Mk 45 i, IR 24.791813850402832 s
G K IR I

0/10 [.......... ] 2.4 s/iter

1/10 [*......... ] 2.38 s/iter
2/10 [**........ ] 2.08 s/iter
3/10 [***,...... ] 2.29 s/iter
4/10 [**** ... ] 2.31 s/iter
5/10 [**xx¥ ., ] 2.65 s/iter
6/10 [****** _ .1 2.36 s/iter
7/10 [*ekkkkk ] 2,31 s/iter
8/10 [*Hkkkkk* 1 2,39 s/iter
9/1@ [*kkkkkkk* | 2,46 s/iter

10/10 [****¥¥¥¥¥x] 2 37 s/iter
[EbWl 2%, Tie%]: [88002.9529980827, 0.3675056738229399] i A#i it Ih& 227.7653029616472
KR, FIR:  26.013054847717285 s

([88002.9529980827, ©.3675056738229399], 227.7653029616472)

HHK: 50.80678367614746
222.00697113533874 227.7653029616472 72002.41608934039 88002.9529980827 0.3242697121967117 0.3963296482404254
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In [16]:

Out[16]:

Out[16]:
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# TODO T3t &4 dE
get_power(task=2, pprint=False, xishu=59552.85847047485, mici=0.20415461684194905)
get_power(task=2, pprint=False, xishu=88002.9529980827, mici=0.3675056738229399)

227.55871280599794

227.7653029616472



