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[Mpumep nporpaMmmbl

def

def

fib(n):
a, b=2906,1
while a < n:
print(a, end="' ")
a, b =b, atb
print()

fib2(n):
result = []
a, b =0, 1
while a < n:
result.append(a)
a, b =b, atb
return result
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CraHgapTHble Moaynu

* numbers —MucnoBble abcTpakTHble 6a30Bble KacChbl

* math —MaTtemaTtnueckne GyHKLUN

 cmath —MaTtematnueckne GpyHKLUN ANA KOMNIEKCHbIX Yncen

 decimal —lecatnyHaa apudmeTnka ¢ PUKCMPOBAHHON M NaBalOLWeEN 3anAToON
* fractions —PaunoHanbHble Yncna

« random — eHepauunAa NnceBAOCYYaNHbIX Yncen

e statistics —OyHKUUN MaTeEMATNYECKON CTAaTUCTUKN
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[Mpumep : BbIMMCNNTD CpeaHeKBaapaTUYHY0 OoLUIMGKyY

1 ~
MSE = —¥is1(vi — 90)°

yl = np.array([1, 2, 3, 4, 5, 6])
y2 = np.array([[2, 2, 3], [4, 5, 5]]).flatten()
mse = (1/n) * np.sum(np.square(yl-y2))
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import matplotlib.pyplot as plt
import numpy as np

np.array([0, 6])
np.array([0, 250])

.plot(x, y)
.show()
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import matplotlib.pyplot as plt
import numpy as np

X =
y

plt
plt

np.arange(9,4*np.pi,0.1)
np.sin(x)

.plot(x, y)
.show()
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import matplotlib.pyplot as plt
import numpy as np

X = np.arange(0,4*np.pi,0.1)

y = np.sin(x)

noise = np.random.normal(0,0.05,y.size)
y += noise

plt.plot(x, y)
plt.show()
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import matplotlib.pyplot as plt
import numpy as np

X = np.arange(90,4*np.pi,0.1)
yl = np.sin(x)
y2 = np.cos(x)

plt.plot(x,yl,x,y2)
plt.xlabel('3Ha4eHns x oT © go 4m')
plt.ylabel('sin(x) u cos(x)")
plt.title('Ipaduk cuHyca uM KOCUHyCa
oT © po 4m')

plt.legend(['sin(x)"', 'cos(x)'])
plt.show()

sin(x) u cosi(x)

1.00 A

0.75 A

0.50

0.25 A

0.00 1

—0.25 A

—0.50 1

—0.75 A

—1.00 A

patvK CUHYCa W KocWHyca oT 0 oo 4n

— sin(x}
cos(x)

T T
0 2

T T T
4 6 8
3Ha4veHwd x oT 0 oo 4n

T
10

T
12




import matplotlib.pyplot as plt
import numpy as np

X = np.arange(0,4*np.pi,0.1)
yl = np.sin(2*x)

y2 = np.exp(-x/2) * 4

y3 =yl * y2

plt.plot(x,yl,"':"',alpha=0.5)
plt.plot(x,y2,"':"',alpha=0.5)
plt.plot(x,y3)

plt.vlines(x=x[7::16],ymin=0,yma
x=y3[7::16],1linestyles="dashed")
plt.axhline(y=90)

plt.show()
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[Mpumep : n306pa3nTb Moaesnb AUNOSs

import numpy as np
import matplotlib.pyplot as plt
from matplotlib.patches import Circle

Ch = np.array([2,2])

pcircle = Circle(Ch, .25)

ncircle = Circle(-1*Ch, .25)

X,Y = np.meshgrid(np.arange(-10,10,.2), np.arange(-10,10,.2) )

U= (X + Ch[@])/((X+Ch[@])**2 + (Y+Ch[1])**2) - (X - Ch[@])/((X-Ch[@])**2 + (Y-Ch[1])**2)
V = (Y+Ch[1])/((X+Ch[@])**2 + (Y+Ch[1])**2) - (Y-Ch[1])/((X-Ch[@])**2 + (Y-Ch[1])**2)

plt.figure()
plt.streamplot(X,Y,U,V)

#plt.figure()
#plt.quiver(X,Y,U,V,scale=50)

plt.gca().add_patch(pcircle)
plt.gca().add_patch(ncircle)

plt.show()
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2T
I:f sin(x?) dx
0



import matplotlib.pyplot as plt
import scipy.integrate as intgr
import numpy as np

1.00 ~

def f(x): 0.75
return np.sin(x**2) 0.50

0.25 ~

X = np.arange(0,2*np.pi,0.025)
y = f(x) 0.00 -

0.64214...

. . —0.25
res, err = intgr.quad(f, @, 2*np.pi)

—0.50 1

plt.axhline(y=90)
plt.fill between(x,y, alpha=0.5)
plt.plot(x, y) I , , , , , ,
plt.text(0.5, -0.1, "%.5Ff..."%res) 0 . 2 3 4 > 6
plt.show()
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import matplotlib.pyplot as plt
import scipy.integrate as intgr
import numpy as np

def

yo
t
k

for

plt

f(y,t,k):
dydt = -k * vy
return dydt

=5

np.linspace(0,20)
np.arange(90,1,0.1)

z in k:

y = intgr.odeint(f,y0,t,args=(z,))
plt.plot(t,y)

.show()
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x = sin(2mt)
x = cos(2t)
t =[0; 1]



import
import
import

t = np.
X = np.
y = np.

tck, u
unew =
out =

matplotlib.pyplot as plt
scipy.interpolate as inter
numpy as np

arange(o, 1.1, .1)
sin(2*np.pi*t)
cos(2*np.pi*t)

= inter.splprep([x, y], s=0)
np.arange(9, 1.01, 0.01)

inter.splev(unew, tck)

plt.plot(out[@], out[1l], X, Vy)
plt.show()
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DFT|10Hz sine]



import matplotlib.pyplot as plt
import scipy.fft as ff
import numpy as np

freq = 10
samprate = 100

t
X

np.linspace(0,2,2*samprate)
np.sin(fregq*2*np.pi*t)

fx = ff.fft(x)

freqs = ff.fftfreq(len(x))*samprate

plt.stem(freqs, np.abs(fx))
plt.show()
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import scipy.linalg as la
import numpy as np

A

np.array([[1,5,3,6,7],
[4,7,2,3,4],
[2J5)1J4.’6].’
[9J4)8J5)7])
[5,2,9,8,9]])

np.arange(1,6)

b

print(la.det(A))
print(la.solve(A, b))
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import matplotlib.pyplot as plt
import scipy.signal as sig
import numpy as np

b, a = sig.butter(4, 100, 'low', analog=True)
w, h = sig.freqs(b, a)

plt.semilogx(w, 20 * np.logl@(abs(h)))
plt.margins(0, 0.1)

plt.grid(which="both', axis='both'")
plt.axvline(100)

plt.show()
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import math
import sympy

math.sqrt(9) # 3.0
math.sqrt(8) # 2.82842712475
sympy.sqrt(3) # sqrt(3)
sympy.sqrt(8) # 2*sqrt(2)



from

X, Yy
expr
expr
expr
expr

sympy import symbols

symbols('x y"')

X + 2%y

1
X

# X + 2*y
X + 2%y + 1
# 2%y



from sympy import symbols, expand, factor

X, Yy = symbols('x y')

expr = X + 2%y

expanded expr = expand(x*expr)
expanded expr # Ox**2 + 2¥x*y
factor(expanded _expr) # x*(x + 2*y)



from sympy import *

X = symbols('x’)

diff(sin(x)*exp(x), x) # exp(x)*sin(x) + exp(x)*cos(x)
integrate(exp(x)*sin(x) + exp(x)*cos(x), x) # exp(x)*sin(x)
integrate(sin(x**2), (x, -o00, 00)) # sqgrt(2)*sqrt(pi)/2
limit(sin(x)/x, x, 0) # 1

solve(x**2 - 2, x) # [-sqrt(2), sqrt(2)]
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