1 Numpy

In [1]: M 1 def func(x):
2 return xk*2+2%x+3

executed in 10ms, finished 18:04:33 2023-09-26
In [2]: M import matplotlib. pyplot as plt
xlist = range(-10, 11)

ylist = [func(x) for x in xlist]
plt. plot(xlist, ylist)

=W DN

executed in 2.08s, finished 18:05:34 2023-09-26
Out[2]: [<matplotlib. lines.Line2D at 0x1df585416d0>]
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In [6]: M 1 xlist = [-10+i/100 for i in range(0,2001)]
2 ylist = [func(x) for x in xlist]
3 plt.plot(xlist, ylist)

executed in 451ms, finished 18:10:34 2023-09-26
Out[6]: [<matplotlib. lines.Line2D at 0x1df5862bb80>]
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In [8]: M 1 import numpy as np

executed in 19ms, finished 18:11:16 2023-09-26



In

In

[12]:

M

Out[12]:

[11]:

M

1 xarray = np. linspace (=10, 10, 1000)
2 yarray = func (xarray)
3 plt.plot (xarray, yarray)

executed in 433ms, finished 18:14:07 2023-09-26
[<matplotlib. lines.Line2D at 0x1df57dbe3a0>]
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executed in 40ms, finished 18:13:34 2023-09-26
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In [13]: M 1 np. sqrt(20)

executed in 24ms, finished 18:16:26 2023-09-26
Out[13]: 4.47213595499958

In [14]: M 1 np.sqrt([2,3,4,5])

executed in 21ms, finished 18:16:40 2023-09-26
Outl[14]: array([1.41421356, 1.73205081, 2. , 2.23606798])

2 FIEIES

In [15]: M 1 dlist = [20, 40, 60, 80, 100, 120, 140]
2 slist = [6.5,18.8,33.6,58.1,83.4, 118, 153. 5]
3 plt.scatter(dlist, slist)

executed in 455ms, finished 18:26:20 2023-09-26
Outl[15]: <matplotlib.collections.PathCollection at 0x1df5a03b340>
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In [16]: M 1 from scipy.optimize import curve fit

executed in 16ms, finished 18:33:03 2023-09-26



In [18]: M dlist = [20, 40, 60, 80, 100, 120, 140]
slist = [6.5,18.8,33.6,58.1,83.4, 118, 153. 5]
def linear func(x,a,b):
y = akxtb
return y
(a,b), cov = curve fit(linear_ func,dlist, slist)

S O1 = W DN =

executed in 21ms, finished 18:36:00 2023-09-26
In [19]: M 1 ab

executed in 12ms, finished 18:36:33 2023-09-26
Oout[19]: (1. 230714285714789, -31.042857142927033)

In [20]: M spred = [linear func(d,a,b) for d in dlist]
plt. scatter(dlist, slist, label="Raw data’)
plt.plot(dlist, spred, label="Fitted data’)
plt. legend()

plt. show()

B DN

O1

executed in 460ms, finished 18:38:32 2023-09-26
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In [23]: M dlist = [20, 40, 60, 80, 100, 120, 140]
slist = [6.5,18.8, 33.6,58.1,83.4, 118, 153. 5]
def quad func(x, a2, b2, c2):
y = a2kxkk2+b2%kxt+c2
return y
(a2,b2,c2), cov = curve fit(quad func, dlist, slist)
spred2 = [quad_func(d, a2, b2,c2) for d in dlist]
plt. scatter(dlist, slist, label="Raw data’)
9 plt.plot(dlist, spred, label="Fitted data(l)’)
10 plt.plot(dlist, spred2, label="Fitted data(2)’)
11 plt. legend()
12 plt. show()
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executed in 474ms, finished 18:44:55 2023-09-26
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In

[35]:

M

DO —
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dlist = [20, 40, 60, 80, 100]
slist = [6.5,18.8,33.6,58. 1, 83. 4]

(120, 140]
[118, 153.5]

dlist_test
slist test

def linear func(x, a,b):

y = a¥xtb

return y
(a,b), cov = curve fit(linear func,dlist, slist)
spred = [linear func(d,a,b) for d in dlist test]

def quad func(x, a2, b2, c2):

y = a2kxwk2+b2%kxtc?

return y
(a2, b2,c2), cov = curve fit(quad func, dlist, slist)
spred2 = [quad func(d, a2, b2,c2) for d in dlist test]

def four func(x, a4, b4, c4, d4, e4) :

y = adkxwkdt+bhdkxkk3tcdkxkk2+ddkxted

return y
(a4, b4, c4, d4, e4), cov = curve_fit(four func, dlist, slist)
spred4 = [four func(d, a4, b4, c4,d4,e4) for d in dlist test]

plt. scatter(dlist, slist, label="Raw data’)
plt.plot(dlist test, spred, label="Fitted data(1)’)
plt.plot(dlist test, spred2, label="Fitted data(2)’)
plt.plot(dlist_test, spred4, label="Fitted data(4)’)

plt. scatter(dlist_test, slist_test, marker="%", color="red , label="Test data’
plt. legend ()

plt. show()

executed in 569ms, finished 19:24:03 2023-09-26

D:\softwares\anaconda3\1lib\site—packages\scipy\optimize\ minpack py.py:1010:
OptimizeWarning: Covariance of the parameters could not be estimated
warnings. warn ( Covariance of the parameters could not be estimated’,
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In [28]: M 1 xarray6 = np. linspace (20, 180, 1000)
2 yarray6 = six_func (xarray6, a6, b6, c6, d6, e6, f6, g6)
3 plt.plot(xarray6, yarray6)

executed in 451ms, finished 19:11:26 2023-09-26
Out[28]: [<matplotlib. lines.Line2D at 0x1df5dcf9850>]
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In [ 1]: M 1 dlist = [20, 40, 60, 80, 100, 120, 140]
2 slist = [6.5,18.8,33.6,58.1,83.4, 118, 153. 5]
3 def six_func(x, a6, b6, c6, d6, 6, £6, g6) :
4 y = ab¥xkk6+b6kxkkbtchkxkkd+dOkxkk3+tebkxkk 2+ Ok x+ g6
5 return y
6 (a6, b6, c6, d6, €6, 6, g6), cov = curve fit(six_func, dlist, slist)
7 spred6 = [six_func(d, a6, b6, c6, d6, e6, 6, g6) for d in dlist]
8 plt.scatter(dlist, slist, label="Raw data’)
9 plt.plot(dlist, spred, label="Fitted data(l)’)
10 plt.plot(dlist, spred2, label="Fitted data(2)’)
11 plt.plot(dlist, spred6, label="Fitted data(6)’)
12 plt. legend()
13 plt. show()
In [38]: M 1 dlist = [20, 40, 60, 80, 100, 120, 140]
2 slist = [6.5,18.8,33.6,58.1,83.4, 118, 153. 5]
3 def quad2 func(x, a):
4 y = x*%2/ (2%a)
5 return y
6 (a),cov = curve fit(quad2 func,dlist, slist)
7 spred2 = [quad2 func(d,a) for d in dlist]
8 plt.scatter(dlist, slist, label="Raw data’)
9 plt.plot(dlist, spred2, label="Fitted data(2)’)
10 plt. legend()
11 plt. show()

executed in 488ms, finished 19:51:58 2023-09-26
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In [39]: M 1 a

executed in 23ms, finished 19:52:37 2023-09-26
Out[39]: array([61.65530517])
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