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Linearni interpolace metodou nejmensich ctverct

Méjme N namérenych bodit (x;, y;)
import numpy as np # http://www.numpy.org/

x=np.array([10,20,30,40,50])
y=np.array([17.1,21.9,24.5,29.5,35.8])

Napriklad teplota (y) v Case (x)
Jaka je hodnota mezi namérenymi body?

Ukol: Body vykreslete a prolozte pfimkou.

Soubor linfit.py.
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Vykresleni

knihovna Matplotlib

40 Measured data

35
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import matplotlib.pyplot as plt

1t.plot(x,y,’ro’ .
ilt il;béi(gx’io ) plt.savefig(’namerena_data.pdf’)
plt . ylabel(’y’) plt.show()
plt.title(’Measured data’)
plt.axis((0,60,10,40))
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Interpolace metodou nejmensich ctverci

Minimalizujme chybu
J= Z (xi; a, b) y,-)2, f(x;a,b)=ax+b

Pro optimalni hodnotu parametri plati:
oJ
0= 3 = QZ:X,'(aX; + b—y,-)

oJ
0—%—2Z(ax,-+b—y,-)

To je linearni soustava rovnic

SZX +bZX: leyl
aZx,+bZl—Zy,
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Interpolace metodou nejmensich ctverci

To je linearni soustava rovnic

aZx +b2x, ZX,}/,
aZx, +b21 = Zy,
Pomoci matic piSeme

= sl - 5

A 0 r
Alb=r
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Fitovani

= sl -5

n=len(x)

sx=np . sum(x)

sy=np.sum(y)

sxy=np.dot (x,y)

sxx=np.dot (x,x)

A=np.array([[sxx,sx], [sx,n]])
r=np.array([sxy,syl)
theta=np.linalg.solve(A,r) # obsahuje a,b
print ("theta=",theta)

theta= [ 0.45 12.26]
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Interpolace a vykresleni

data

® & nam enadata
— aproximace

t=np.arange(0,60,0.1)

z=t*theta[0]+thetal[1]

plt.plot(t,z,’b-7)

plt.legend([’naméfenad data’,’aproximace’],loc=’upper left’)
#plt.savefig(’figs/aprozimace.pdf’)

#plt.show()

Soubor linfit.py. 6/13



Simulace hazeni

Hazime predmét pod thlem ¢ z bodu (0,0) rychlosti vo. Najdéte
trajektorii x(t), y(t).

Spojité rovnice

x"(t)=0
y'(t)=—¢
x(0)=0
(0)=0
x"(0) = vp cos ¢
y'(0) = vosing

Eulerova diskretizace:
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Simulace hazeni — implementace

def hod(uhel,rychlost,dt=0.01,tmax=1000):

xs=[]
ys=[]
x=0. ; y=0. ; t=0.
anglerad=uhel*math.pi/180.
vx=math.cos(anglerad)*rychlost
vy=math.sin(anglerad)*rychlost
while y>=0. and t<tmax:

xs+=[x]

ys+=Ly]

t+=dt

x+=dt*vx

y+=dt*vy

vy-=9.81*dt
return xs,ys

Soubor hazeni.py.
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Simulace hazeni — implementace

def test_hod():

rychlost=10.

plt.figure(1)

plt.clfQ

for uhel in [10,20,30,40,50,60,70,80]:
xs,ys=hod(uhel, rychlost)
plt.plot(xs,ys,label=’%3.0f’ % uhel)

plt.xlabel(’x [m]’)

plt.ylabel(’y [m]’)

plt.legend(loc=’top right’)

#plt.savefig(’figs/hody.pdf’)

#plt.show()
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Simulace hazeni — vysledky

10
20
30
40
50
60
70
80

10

12

10/13



Simulace gravita¢niho pohybu
n-body simulation

Rovnice gravitaéniho pohybu

mim;

Fj=Gogor, G ~6.67408-10 M mkg 572

where r=x; —x;

1
X/ =— Fj
mj =
J

Eulerova diskretizace

Soubory body.py, universe.py.

http://introcs.cs.princeton.edu/python/code/
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Simulace 3 téles
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100
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1e11
n=10

python3 universe.py 3body.txt 20000 n
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Simulace 3 téles

1e11
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n =100

python3 universe.py 3body.txt 20000 n

1el1
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Simulace 3 téles

1et1
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n = 300

python3 universe.py 3body.txt 20000 n
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Simulace 3 téles

1el1
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1el1
n = 1000

python3 universe.py 3body.txt 20000 n
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Simulace 3 téles

n = 3000

python3 universe.py 3body.txt 20000 n



Simulace 4 téles

1e10

1e10

n=10

python3 universe.py 4body.txt 20000 n
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Simulace 4 téles

1e10

1e10

n =100

python3 universe.py 4body.txt 20000 n
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Simulace 4 téles

1e10

1e10

n = 300

python3 universe.py 4body.txt 20000 n
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Simulace 4 téles

1e10

1e10

n = 1000

python3 universe.py 4body.txt 20000 n
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Simulace 4 téles

1e10

1e10

n = 3000

python3 universe.py 4body.txt 20000 n
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