1.1.1

MpoBegem mpsmMyw 4y = mx + b 4epes 3kcnepuMeHTanbHblE TOYKU.
import numpy as np

import matplotlib.pyplot as plt

Xx = np.array(l@,1,2,3,1)

y = np.array(l-1, 8.2, 8.9, 2.11)

A = np.vstack([x, np.ones(len(x))1).T
print(A)

m,c = np.linalg.lstsq(A, u, rcond = None)[@]
print(m,c)

plt.plot(x,y, 'o', label = 'HcxogHbie gaHHbie', markersize = 18)
plt.plot(x, m¥x+c, 'r', label = 'fluHeliHaa akcTpanonauus')
plt.legend()

plt.savefig('1.1.1.1.png")

Program output:
[re. 1.1
(1. 1.1
[2. 1.1
[3. 1.11]
@.9999999999999999 -@,9499999999999994
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1.1.2.py

MycTb X, y - BexkTopa gnuHol n > 3 (To4ek > 3). 3agaya z3aknw4aeTcs B mocTpoeHuu acTpanonsyuoHHOro nonuHoMa BToporo nopsgka
(napabonbl) . Takum obpasoMm, Heobxogumo HalTu Takue KO3gGUUUEHTb MopuHoMa a, b, ¢ no MeTogy HaumeHbwux kBagpaToB. [laHHbie MTOryT
BoiTb monyyeHbl B pesynbTaTe uamepeHul. [lokaxem npuMep reHepauuu gaHHbix cnydalHbiM obpasom u 3arpysku ux us gdadna.

import numpy as np

import matplotlib.pyplot as plt

delta = 1.0

x = np.linspace(-5,5,11)

y xx*x2+deltax(np.random.rand(11)-8.5)
x+=delta*(np.random.rand(11)-8.5)

x.tofile('x_data.txt', '\n')
y.tofile('y_data.txt', '\n")

x = np.fromfile('x_data.txt', float, sep='\n")
y = np.fromfile('y_data.txt', float, sep='\n")
print(x)

print(y)

m = np.vstack((x*x2, x, np.ones(11))).T

s = np.linalg.lstsg(m,y,rcond = None)[@]

x_prec = np.linspace(-5,5,1081)

plt.plot(x,y, 'D")

plt.plot(x_prec, s[Blx x_precxx2 + s[1] % x_prec+s[2], '-', lw=2)
plt.gridQ

plt.savefig('1.1.2.1.png")

Program output:

[-4.54542168 -3.57754888 -3.33633459 -2.49921294 -8.52213739 B.46865606
B8.9866586  2.81472472 2.96579728 3.8797479 5.366312821]

[24.51678725 15.95884673 9.15735652 3.5589821 8.89417995 -B.254368938
1.33719444 4.48754889 9.88489125 15.53791444 25.13739342]






1.1.3

Mo gaHHbIM Mpegbigyuero npuMepa nocTpolTe 3CTPanoAsyuUoOHHOrO MOAUHOMa TPeTbero nopsigka
from numpy import x

from numpy.random import x

import matplotlib.pyplot as plt

delta = 1.0

x = linspace(-5,5,11)

y = x*¥x2+deltax(rand(11)-0.5)
x+=deltax(rand(11)-8.5)
x.tofile('x_data.txt', '\n')
y.tofile('y_data.txt', '\n")

x = fromfile('x_data.txt', float, sep='\n")
y = fromfile('y_data.txt', float, sep='\n")
print(x)
print(y)

m = vstack((xxx3, xxx2, x, ones(11))).T

s = linalg.lstsq(m,y,rcond = None)[@]

x_prec = linspace(-5,5,181)

plt.plot(x,y, 'D")

plt.plot(x_prec, s[Blx x_precxx3 + s[1] *x x_precxx2 + s[2]lxx_prec+s[3], '-', luw=3)
plt.gridQ

plt.savefig('1.1.3.1.png")

Program output:

[-4.99439651 -3.895423429 -2.72813684 -1.74318433 -8.628098463 B.38614772
B.63247361 2.15885144 3.48542739 3.68756574 5.1287641 1

[24.54599829 15.63335986 8.98582834 3.59667889 B.67568489 B.27525831
B.8139668 4.41286438 9.39413194 15.83658485 25.4425083861]
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1.1.3 3agaHue:

MpegcTaBbTe cobcTBeHHble gaHHbie u MocTpoldTe 3KTpanonsuuw nonuHomMamu nepBol, Bropol u TpeTbel cTeneHu.
from numpy import x

from numpy.random import x

import matplotlib.pyplot as plt

delta = 1.0

x = linspace(-5,5,11)

y = x*¥x2+deltax(rand(11)-0.5)
x+=deltax(rand(11)-68.5)

x.tofile('x_data.txt', '\n')
y.tofile('y_data.txt', '\n')

x = fromfile('x_data.txt', float, sep='\n")
y = fromfile('y_data.txt', float, sep='\n")
print(x)

print(y)

#2 cTen

m = vstack((xxx2, x, ones(11))).T

s = linalg.lstsq(m,y,rcond = None)[@]
x_prec = linspace(-5,5,181)
plt.plot(x,y, 'D")

plt.plot(x_prec, s[Blx x_precxx3 + s[1] x x_precxx2 + s[2], '-', lw=2)
plt.gridQ

plt.savefig('1.1.3.2.3.png")

# 3 cTen

m = vstack((xxx3, xxx2, x, ones(11))).T

s = linalg.lstsq(m,y,rcond = None)[@]

x_prec = linspace(-5,5,1081)

plt.plot(x,y, 'D")

plt.plot(x_prec, s[Blx x_precxx3 + s[1] % x_precxx2 + s[2]xx_prec+s[3], '-', lw=3)
plt.gridQ®

plt.savefig('1.1.3.2.4.png")



Program output:

[-4.99581143 -3.65878695
8.84987888 1.78888242

[25.13137775 15.97934787
@.58589745 3.67298548

-2.59544163 -2.21851295

2.91158271

4,17853465

9.089241243 3.52609803

9.1398448

16.144370886

-1,39816458 -8.22758887
5.2668689811

1.21172484 8.24499472
25.3562220841]
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