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import sys
sys.path.append("statlib™)

from multi import mreg4
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import sys
sys.path.append("statlib™)
from multi import power

import matplotlib.pyplot as plt

def graph(x, y, a, b):
x0 = np.min(x)
x1 = np.max(x)
delta = (x1-x0)%0.05

x2 = np.arange(max(x0®-delta, 0),

y2 = a * x2%%*Dp

plt.scatter(x, y, c="black", s=

plt.plot(x2, y2, linewidth=0.5,
plt.xlabel ("x")

plt.ylabel("y™)

plt.show ()

D)

xl+delta,

color="red")

(x1-x0+2*%delta)/500)
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import numpy as np

np.arange(l, 11)
y = np.array([2, 16, 54, 128, 250,
ans = power(x, V)

»
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432,

686,

1024,

1458,

20001)

y =a * x**b
a=2,b=3

X y  pred. resid.
0 1 2 2.0 -3.552714e-15
1 2 16 16.0 -2.131628e-14
2 3 54 54.0 -6.394885e-14
3 4 128 128.0 -1.421085e-13
4 5 250 250.0 -2.842171e-13
5 6 432 432.0 -3.979039%e-13
6 7 686 686.0 -6.821210e-13
7 8 1024 1024.0 -9.094947e-13
8 9 1458 1458.0 -1.136868e-12
9 10 2000 2000.0 -1.591616e-12

graph(x, y, ans["a"], ans["b"])
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y2

17.
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1010,

[0.5,

18.3,

[18,
537,

2.6, 5.5, 7, 9.4, 9.9, 11.4, 12.4, 14.1, 14, 15.9, 16.7,

12,

14.4, 11.2, 5.9, 6.7, 9.3, 10.7]

48, 206, 164, 365, 339, 645, 444, 965, 1042, 767, 1354,

519, 277, 35, 144, 485]

y2,

ans2 = power(x2, y2)
graph(x2,

ans2["a"], ans2["b"])
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12.3348, b = 1.40932

18
12
48
206
164
365
339
645

pred. resid.
4.643932 13.356068
47.419937 -35.419937
136.313050 -88.313050
191.488482 14.511518
290.119647 -126.119647
312.102394  52.897606
380.754827 -41.754827
428.656271 216.343729




8 14.1 444 513.742385 -69.742385
9 14.0 965 508.614917 456.385083
10 15.9 1042 608.528200 433.471794
11 16.7 767 652.118338 114.881662
12 17.8 1354 713.459700 640.540300
13 18.3 1010 741.865292 268.134708
14 14.4 537 529.213983 7.786017
15 11.2 519 371.374642 147.625358
16 5.9 277 150.489614 126.510386
17 6.7 35 180.025033 -145.025033
18 .3 144 285.779453 -141.779453
19 10.7 485 348.224661 136.775339
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from multi import nonlinear_fitting
ans3 = nonlinear_fitting(x2, y2, [1, 1], model="Powerl")
graph(x2, y2, ans3["p"][0], ans3["p"]1[1]1)

Powerl by Marquardt method
estimates

a 2.769506

b 2.079742

residual sum of squares 457037.881264
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20.
95.
158.
292.
325.
437
520.
679.
669.
872.
966.
1103.
1169.
710.
421.
111.
144,
286.
383

pred.

.655145

204123
976742
485143
588726
887017

.010792

520418
957934
966985
969095
802175
961244
433121
391767
216658
064673
685537
152392

.049957
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resid.
344855
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433121
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783342
935327
685537
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