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\begin{arrayX|clclclclclcl}

\hline \text { ¥5UATE] } & \text { MEMT } 1 & \text { BT } 2 & \text { ¥l } 3 &
\text { ¥R } 4 & \text { BRI} 5\

\hline \text { 55 } 1 \text { F& } & 10.8366 & 10.8286 & 10.8418 & 10.8313 & 10.8413 \\
\hline \text { 55} 2 \text { /& } & 9.35012 & 9.33735 & 936265 & 9.36667 & 9.36858 \\
\hline \text { 55 } 3 \text { J& } & 816433 & 816756 & 81424 & 813454 & 815106 \\
\hline \text { 55 } 4 \text { J& } & 71481 & T16879 & 717691 & 716098 & 715679 \\
\hline \text { 55} 5 \text { /& } & 6.3267 & 6.35153 & 6.33866 & 6.38672 & 6.33468 \\
\hline \text { 55 } 6 \text { & } & 564729 & 569483 & 568283 & 572216 & 572069 \\
\hline \text { 55} 7 \text { /& } & 515103 & 518964 & 519767 & 51787 & 518579 \\
\hline \text { 55 } 8 \text { & } & 4.69592 & 472477 & 469179 & 47502 & 476333 \\
\hline \text { 55 } 9 \text { [ } & 442042 & 4.32338 & 4.3661 & 4.3312 & 4.35653 \\
\hline \text { £5 }10 \text { & } & 4.0741 & 4.02744 & 414201 & 4.02247 & 409824 \\

import numpy as np

import scipy.optimize as opt




# AR R 1R

weeks = np.array([1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15])

concentrations = np.array([10.8366, 9.35012, 8.16433, 7.1481, 6.3267, 5.647:
4.42042, 4.0741, 3.82257, 3.66742, 3.50337, 3.31¢

# EXATFIIERIREL
def concentration_model(t, C_in, C_0, k):

return C_in - (C_in - C_0) x np.exp(-k * t)

# (ERIFEMR/NSREHITUS

params, params_covariance = opt.curve_fit(concentration_model, weeks, concer

C_in_fit, C_o_fit, k_fit = params
C_in_fit, C_o_fit, k_fit
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python () Copy code

import matplotlib.pyplot as plt

# LRGSR

fitted_concentrations = concentration_model(weeks, C_in_fit, C_o_fit, k_fit]

# RHESEGI IR TEUREER

plt.figure(figsize=(10, 6))

plt.plot(weeks, concentrations, 'o', label='SC[REUE")
plt.plot(weeks, fitted_concentrations, '-', label="{#l&EUE")
plt.xlabel('BE () ")

plt.ylabel('SHMIKRE (ZB5%R/MK) ')

plt.title(' KHENRLSHYIRESER )

plt.legend()

plt.grid(True)

plt.show()
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from sympy import symbols, integrate, log, simplify

# BRENFS
B, B_max, r, t = symbols('B B_max r t')
C = symbols('C') # FADHEE

# BEDBENMSHE
lhs = B_max / (B * (B_max - B))

rhs = r

# XEIAHITRAD
lhs_integrated = integrate(lhs, B)

# ELHITIRD
rhs_integrated = integrate(rhs, t)

# BIMERIRNTFE
equation = simplify(lhs_integrated - rhs_integrated + C)
equation
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import numpy as np
from scipy.integrate import odeint

from scipy.optimize import minimize

# IRV AR 1A SR ESURT I E S E SR

weeks = np.array([1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15])

C_data = np.array([10.8366, 9.35012, 8.16433, 7.1481, 6.3267, 5.64729, 5.15:
4.42042, 4.0741, 3.82257, 3.66742, 3.50337, 3.31069, 3.2¢

B_data = np.array([2.0000, 4.0000, 5.0000, 5.5000, 5.7500, 5.8750, 5.9375, *
5.9844, 5.9922, 5.9961, 5.9980, 5.9990, 5.9995, 5.9998])

# BN TIFEERE

def model(y, t, params):
C, B=y
C_in, k, alpha, r, B_max = params
dCdt = k x (C_in - C - alpha * B)
dBdt = r *x B x (1 - B / B_max)
return [dCdt, dBdt]

# EMIEEREL
def fit_model(params):
# WA

CO = C_data[0]
BO = B_data[0]
y0 = [CO, BO]

# BN TEA
solution = odeint(model, y0, weeks, args=(params,))

C_model, B_model = solution[:, 0], solution[:, 1]

# ITERIRE
error = np.sum((C_model - C_data)**2) + np.sum((B_model - B_data)*x*2)

return error



# ISR
initial_params = [10, 0.1, 0.1, 0.1, 6]

# (ERSNSREHTSE

result = minimize(fit_model, initial_params, method='Nelder-Mead')
# IREWIERISHIE

fitted_params = result.x

fitted_params
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