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import numpy as np

import scipy.optimize as opt
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# 提供的监测点1的数据

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, 5.6472

                           4.42042, 4.0741, 3.82257, 3.66742, 3.50337, 3.310

# 定义用于拟合的函数

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

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

# 使用非线性最小二乘法进行拟合

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

C_in_fit, C_0_fit, k_fit = params

C_in_fit, C_0_fit, k_fit

import matplotlib.pyplot as plt

# 生成拟合数据

fitted_concentrations = concentration_model(weeks, C_in_fit, C_0_fit, k_fit)

# 绘制拟合图像和真实数据图像

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

plt.plot(weeks, concentrations, 'o', label='实际数据')

plt.plot(weeks, fitted_concentrations, '-', label='拟合数据')

plt.xlabel('时间（周）')

plt.ylabel('污染物浓度（毫克/立方米）')

plt.title('太湖监测点1污染物浓度拟合图像')

plt.legend()

plt.grid(True)

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

# 重新定义符号

B, B_max, r, t = symbols('B B_max r t')

C = symbols('C')  # 积分常数

# 变量分离后的微分方程

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

rhs = r

# 对左边进行积分

lhs_integrated = integrate(lhs, B)

# 对右边进行积分

rhs_integrated = integrate(rhs, t)

# 整理得到的方程

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

# 提供的监测点1的污染物浓度数据和微生物数量数据

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, 5.151

                   4.42042, 4.0741, 3.82257, 3.66742, 3.50337, 3.31069, 3.26

B_data = np.array([2.0000, 4.0000, 5.0000, 5.5000, 5.7500, 5.8750, 5.9375, 5

                   5.9844, 5.9922, 5.9961, 5.9980, 5.9990, 5.9995, 5.9998])

# 定义微分方程组模型

def model(y, t, params):

    C, B = y

    C_in, k, alpha, r, B_max = params

    dCdt = k * (C_in - C - alpha * B)

    dBdt = r * B * (1 - B / B_max)

    return [dCdt, dBdt]

# 定义拟合函数

def fit_model(params):

    # 初始条件

    C0 = C_data[0]

    B0 = B_data[0]

    y0 = [C0, B0]

    # 解微分方程组

    solution = odeint(model, y0, weeks, args=(params,))

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

    # 计算总误差

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

    return error
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# 初始参数猜测

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

# 使用最小二乘法进行参数优化

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

# 获取拟合的参数值

fitted_params = result.x

fitted_params

作业：对上述问题进行建模并将建模过程整理在word或者overleaf上，要求有模型有结果（可以

没有代码）
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在下节课上课前将作业发送到 learningmm@163.com


