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import sys
sys.path.append("statlib")

from multi import asyr
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import sys

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

import matplotlib.pyplot as plt

def graph(x,

x0
x1

yl a’ b’
np.min(x
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delta = (x1-x0)%*0.05
np.arange (x0-delta, xl+delta, (x1-x0+2*delta)/500)
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plt.
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import numpy as np

X = np.arange(®, 5.5,
y = np.array([52, 53,

y = [52, 53

56, 60,

ans = asyr(x, y)

0.5)
56, 60, 68, 81, 104, 144, 212, 331, 536])

68,

81, 104, 144, 212, 331, 536]

y:

x y
0 0.0 52
1 0.5 53
2 1.0 56
3 1.5 60
4 2.0 68
5 2.5 81
6 3.0 104
7 3.5 144
8 4.0 212
9 4.5 331
10 5.0 536

* b:‘::‘:x + C

pred.
51.763324
53.243384
55.803486
60.231767
67.891489
81.140729
104.058313
143.699509
212.268009
330.872886
536.027103

a
a = 2.02823, b = 2.99196, c

= 49.7351

resid.

.236676
.243384
.196514
.231767
.108511
. 140729
.058313
.300491
.268009
.127114
.027103

print (ans)




{'a': 2.028234347196685,

67.89148927,
212.26800912,
-0.14072864,

'b':

81.14072864,

330.87288635,
-0.05831344,

1 49.7350895725225,
143.6995093
'resid': array([ 0.23667608, -0.243384
0.12711365,
, 2.5, 3., 3.5, 4. , 4.5,

2.991960122729836,
104.05831344,
536.0271035 1),

0.3004907 , -0.26800912,

ans["c"])

-0.0271035 1), 'x': array([O0.
graph(x, y, ans["a"], ans["b"],
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x2 = [0.3, 2.9, 3.6, 6.1, 6.9, 8,
17.7, 8.7, 1.6, 6.3, 11.2,
y2 = [14.5, 13.2, 16.9, 14, 17.4,
66.8, 49, 23.7, 15.2, 13.2,
ans2 = asyr(x2, y2)
graph(x2, y2, ans2["a"], ans2["b"],

ans2["c"])

15.4, 18, 19.8,

37.6, 55.5, 78.1,
51.1]

y = a * b-,':-kx + C

5.04298, b = 1.13834, c = 6.11536

X
0 0.3

y
14.5

pred.
11.358220

resid.
3.141780

'predicted': array([ 51
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27.
30.
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43.
.061934
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12.
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.425647

333782
919764
301171
178009
205073

706308

683645
320048
522886
639071
919888
553109

.258328
.744548
.231074
.045097
.566218
.719764
.398829
.578009
.294927
.038066
.906308
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.016355
.879952
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.039071

2.680112

.746891
.325647
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from multi import nonlinear_fitting




ans3 = nonlinear_fitting(x2, y2, [1, 1, 1], model="Asymptotic")
graph(x2, y2, ans3["p"]1[0], ans3["p"]1[1], ans3["p"1[2])

Asymptotic by Marquardt method

estimates
a 5.042981
b 1.138336
C 6.115354

residual sum of squares 990.152532

X y pred. resid.
0 0.3 14.5 11.358217 3.141783
1 2.9 13.2 13.458326 -0.258326
2 3.6 16.9 14.155450 2.744550
3 6.1 14.0 17.231074 -3.231074
4 6.9 17.4 18.445097 -1.045097
5 8.0 20.9 20.333783 0.566217
6 11.3 19.2 27.919766 -8.719766
7 12.1 32.7 30.301173  2.398827
8 15.8 37.6 45.178011 -7.578011
9 15.4 55.5 43.205075 12.294925
10 18.0 78.1 58.061933 20.038067
11 19.8 66.8 71.706303 -4.906303
12 17.7 49.0 56.081493 -7.081493
13 8.7 23.7 21.683647 2.016353
14 1.6 15.2 12.320045 2.879955
15 6.3 13.2 17.522886 -4.322886
16 11.2 19.6 27.639073 -8.039073
17 12.6 34.6 31.919891 2.680109
18 14.6 44.3 39.553111 4.746889
19 18.2 51.1 59.425646 -8.325646
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