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import matplotlib. pyplot as plt
import numpy as np

plt.

rcParams[’ font. sans—serif’ ] = [’ SimSun’ ]

# A
weeks = np. arange (1, 16)
monitoring points = {

}

WS A 17 [10.8366, 9.35012, 8.16433, 7.1481, 6.3267, 5.64729, 5.151
ZWSI A 27 [10.8286, 9.33735, 8.16756, 7.16879, 6.35153, 5.69483, 5.1
ZWSIN A 37 [10. 8418, 9.36265, 8.1424, 7.17691, 6.33866, 5.68283, 5.19
"WEEE A 47: [10.8313, 9.36667, 8.13454, 7.16098, 6.38672, 5.72216, 5.1

5”7: [10.8413, 9.36858, 8.15106, 7.15679, 6.33468, 5.72069, 5.1

OT 55
" A

# 22K

plt.

figure (figsize= (12, 6))

for point, values in monitoring points.items() :

plt.
plt.
plt.
plt.
plt.
plt.
plt.

d

plt. plot (weeks, values, label=point, marker="o’)

xlabel C %0 , fontname="SimSun’, fontsize=12)

ylabel C {59 %, fontname="SimSun’, fontsize=12)

title C W fy5 Gepik FEBE RS B /)25 48, fontname="SimSun’, fontsize=14)
xticks (weeks)

legend ()

grid(True)

show ()

executed in 794ms, finished 18:35:07 2023-11-21
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14

from sympy import Function, dsolve, Eq, Derivative, symbols

# o A5 AR AL
t = symbols(t")
y = Function(y’) (1)
A, V = symbols(CA V)

# R
homogeneous_eq = Eq(Derivative(y, t) + (A/V) % y, 0)

# SRIFFIRITHE
homogeneous_solution = dsolve (homogeneous_eq)
homogeneous_solution

executed in 2.96s, finished 19:12:25 2023-11-21
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from scipy.optimize import curve fit
import numpy as np

# MW A AR R AOGE B (4 B[]
y_data = np.array([10. 8366, 9.35012, 8.16433, 7.1481, 6.3267, 5.64729, 5.1
t_data = np.arange (1, 16)

# € WA REL
def fit function(t, Cl1, b, 1):
return Cl * np.exp(-b * t) + r

# AR /D —IRIEIUA
initial guess = [1, 0.1, 3] # HIEH5ME
params, covariance = curve fit(fit function, t data, y data, pO=initial gt

R THEE YRR CEAINNE S

params_dict = { Cl’: params[0], b’ : params[l], 't : params[2]}
params_dict

4 >

executed in 1.16s, finished 19:17:26 2023-11-21

Out[4]: {c1:

9. 870009900572366, 'b’: 0.20520122462834667, 'r’ : 2.8033295890985346}
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[6]:

Out [6]:

1 # (FHWER RS HINTE Gk
Cl, b, r = params
predicted y = fit function(t data, Cl, b, 1)

plt.
plt.
plt.

figure(figsize=(12, 6))
plot(t_data, y data, ~o, label="sZPFr¥#E )
plot(t_data, predicted y, label="THil|##i , linestyle="—")

2
3
4
5 # 2z BB A 5 S bR sl
6
7
8

9 plt.xlabel C %, fontname="SimSun’, fontsize=12)

10 plt.ylabel C 549k, fontname=" SimSun’, fontsize=12)

11 plt.titleC WM & 1A Gk B2 il 5 sEBrdd Xf tt”, fontname=" SimSun’, font
12 plt.xticks(t_data)

13 plt. legend()

14 plt.grid(True)

15 plt. show()

16

executed in 781ms, finished 19:19:10 2023-11-21
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# TR EE 20 B A0 2 30 & 175 YLk =
predicted week 20 = fit function(20, C1, b, r)
predicted week 30 = fit function(30, C1, b, r)

predicted week 20, predicted week 30

executed in 12ms, finished 19:21:27 2023-11-21

(2. 9662450860808653, 2.824260339666318)



In [14]: M 1 # ECHPWEGRE, HEH 15 ErErR2

2 def modified fit function(t, Cl, b, r, r _new, change week):

3 if t <= change week:

4 return Cl * np.exp(-b * t) + r

5 else:

6 # EOHFECUE, BREBIIES 15 niES

7 Cl new = Cl1 * np.exp(=b * change week )+ r

8 return Cl new * np.exp(-b * (t - change week)) + r_new

10 # HHHES15H G e
11 rnew=1 %3/ 20
12 change week = 15

14 # A E1-30 A (i e $oE
15 t_data_extended = np.arange (1, 31)

17 # THE1-30 8 (135 Gk i
18 y data_extended = [modified fit function(t, Cl, b, r, r_new, change week)

20 # Zl1-30 (175 Jeik AR L 5

21 plt. figure(figsize=(12, 6))

22 plt.plot(t data extended, y data extended, label="FiIll%HE , marker="o")
23 plt.xlabel C %, fontname="SimSun’, fontsize=12)

24 plt.ylabel C {54, fontname="SimSun’, fontsize=12)

25 plt.titleC 1-30/H V5 9« 424", fontname="SimSun’, fontsize=14)

26 plt.xticks(t_data_extended)

27 plt. legend()

28 plt.grid(True)

29 plt. show()

executed in 751ms, finished 19:49:07 2023-11-21

1-30S MR EE L

TSRS

) | o e —) — T T T T T L e LI B —
12 4 4 &5 6 7 8§ 9 10 11 12 13 M 18 16 17 18 18 20 21 22 23 24 25 26 27 28 29 &0
I



In

[16]:

M

1 # & SCHIPLE R AL, FREE 15 G rE A1k

2 def modified fit function(t, Cl, b, r, r _new, change week):

3 if t <= change week:

4 return Cl * np.exp(-b * t) + r

5 else:

6 # EOHFECUE, BREBIIES 15 1S

7 Cl new = (C1 * np.exp(-b * (change week — 1)) + r) — r_new
8 return Cl new * np.exp(-b * (t - change week + 1)) + r_new

10 # TFES15E ErfHE
11 rnew=1 %3/ 20
12 change week = 15

14 # A E1-30)8 ()i e
15 t_data_extended = np.arange (1, 31)

17 # TFE1-30 8 TG Sk
18 y data_extended = [modified fit function(t, Cl, b, r, r_new, change week)

20 # 2 1-30JH HIT5 ik FE AR A B

21 plt. figure(figsize=(12, 6))

22 plt.plot(t_data extended, vy data_extended, label=" TIIZEHE , marker="o")
23 plt.xlabel C %’ , fontname="SimSun’, fontsize=12)

24 plt.ylabel C {54k E’, fontname=" SimSun’, fontsize=12)

25 plt. titleC 1-30H 75 4« E254k” , fontname="SimSun’, fontsize=14)

26 plt.xticks(t_data_extended)

27 plt. legend()

28 plt.grid(True)

29 plt. show()

executed in 693ms, finished 19:50:11 2023-11-21
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# {Edk
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