Problem majaku majak.py

1. Jak ur€ime polohu majaku (x,, [) pozorovaného z bfehu?

Cauchyho rozdéleni x vs rovhomérné rozdeéleni a
. d l
l _ _ il
x—xo=ltga 9(x0) = f(a) dx| w2+ (x —xp)?
| B X — X 1
0 xo . a = arctg( l ) fla) = -

Vérohodnostni funkce pro sadu hodnot x = (x4, x5, ..., x,,) — hledame maximum L resp. In L
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Problem majaku majak.py

1 import numpy as np
2 import matplotlib.pyplot as plt
3 N=1B00

5 0 _real=5

6 1 _real=18

7 ¥=np.empty(N)

8 x=1_real®*np.tan(np.random.random_sample(N)*np.p1-np.p1/2.0)+x0_real

10 fig,ax=plt.subplots()
11 %_range=l_real*np.tan(np.p1*230/120)

12 ax.hist(x,bins=20,range=(x0_real-x_range,x0_real+x_range) ,density=True)
13 ®¥p=np.linspace(x8_real-x_range,x0_real+x_range,100)

14 yp=1/np.p1*1_real/(1l_real=*2+(xp-x0_real)**2)

15 ax.plot(xp,yp,c="red")

16 ax.set_xlabel("x")

17 ax.set_ylabel("f(x)")

158

20 x0=np.linspace(-15,15,100)

2 N_x@=np.size(x0)

l=np.linspace(0.1,20,100)
N_l=np.size(l)

[WE

1_mesh,x® mesh=np.meshgrad(1,x0)
In_L=np.zeros({[N_x0,N_1])

» for 1 1n range(N):

Ln_L=ln_L+np.log(l_mesh)-np.log(np.p1*(1_mesh*=*2+(x[1]-x0_mesh)=*2))

In_L_max=np.max(ln_L)
1_max,j_max=np.where(ln_L==Ln_L_max)
fig,ax=plt.subplots()
ax.contour(x@_mesh,l _mesh,ln_L,levels=200)
ax.scatter(x0_real,l _real)
ax.scatter(x0[1_max],L[; _max],c="red" marker="+",s=100)
ax.set_xlabel("x0")
ax.set_ylabel("1")
plt.show()
print(‘x8= %.28f" % x0[1_max])
print(*l= %.2f" % 1[j_max])
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Problem majaku majak.py

«— histogram simulovanych hodnot x

0.030 A
0.025 A . .,
® skutecna poloha majaku:

0.020 A

=
0.015 -

Xo=5al=10
0.010 A
0.005 A
v 20.0
X 17.5 -
15.0 A
logaritmus vérohodnostni funkce — .
+odhad polohy majaku: ~10.0 - o«
7.5
%o =5.303al=9.748

(maximum vérohodnostni funkce)




Linearni regrese

linearni-regrese-PH.xlsx

2. Zadanou sadu hodnot x, y, a,, prolozte teoretickou linearni zavislosti y = ax + b pomoci

metody linearni regrese.

X y O'y
1.19 9.04 0.75
2.19| 19.88| 1.52
3.19| 32.47] 1.66
4.13| 38.89| 2.94
5.18| 47.65| 4.34
6.12| 58.98] 3.24
7.09| 67.15| 5.60
8.17| 77.88) 5.45
9.09| 89.50| 5.75
10.12]  101.64] 8.78
11.19]  115.27] 7.90
12.13]  123.86] 7.53
13.13]  129.19| 9.13
1413 133.90| 13.73
15.17]  140.67] 14.39
16.06]  167.20| 8.28
17.16]  173.74] 16.96
18.14]  183.49| 9.27
19.01]  195.27] 16.68
20.13|  195.40| 11.22
21171 218.03 19.42
22,08  238.44| 18.09
23.14] 21333 17.77
24.08]  255.39 14.67

=LINREGRESE (E3:E26,D3:D26, NEPRAVDA PRAVDA)

;

y hodnoty nulovy
x hodnoty konstantni dodate¢né

parametr b regresni
statistiky



Lineérnl’ regrese linearni-regrese-PH.x1sx

2. Zadanou sadu hodnot x, y, a,, prolozte teoretickou linearni zavislosti y = ax + b pomoci
metody linearni regrese.

X y O-y
1.19 9.04 0.75
215 1988 152 —L.INREGRESE (E3:E26,D3:D26, NEPRAVDA, PRAVDA)
3.19| 32.47] 1.66
4.13| 38.89| 2.94
5.18| 47.65| 4.34
6.12| 58.98| 3.24 linedrni regrese
7.09| 67.15| 5.60
8.17| 77.88) 5.45 300
9.09I 89.50I 5.75 250
10.12|  101.64 8.78
11.19]  115.27] 7.90 y =10.29x - 3.867
12.13]  123.86] 7.53 200
13.13]  129.19| 9.13
1413 133.90| 13.73 > 150
15.17]  140.67] 14.39
16.06]  167.20| 8.28 100
17.16]  173.74] 16.96
18.14]  183.49 9.27 50
19.01]  195.27] 16.68
20.13|  195.40| 11.22 0 .
21171 218.03 19.42 0 s " 15 20 55 30
22,08  238.44| 18.09
23.14] 21333 17.77 X
24.08]  255.39 14.67




Lineérni regrese linearni-regrese—-PH.opJju

2. Zadanou sadu hodnot x, y, a,, prolozte teoretickou linearni zavislosti y = ax + b pomoci
metody linearni regrese.

X y O'y
1.19 9.04 0.75
2.15I 19.88I 1.52 300 ; T - T - T - T
3.15 32.47 1.66
413 3888 2.94 * da,ta ]
5.18| 47.65| 4.34 250 |- linearni regrese -
6.12| 58.98| 3.24 oo e
7.09| 67.15| 5.60 [ po v |
8.17I 77.88I 5.45 200 |- |mereem ot 075022 } _
909 8950 575 Slope 10.24463 + 0.18273
10.12|  101.64| 8.78 e i
11.19]  115.27] 7.90 S 150 L | mane Kpotied |
12.13]  123.86] 7.53
13.13]  129.19| 9.13
1413 133.90| 13.73
15.17]  140.67] 14.39 100 - 7
16.06]  167.20| 8.28
17.16]  173.74] 16.96
18.14]  183.49| 9.27 S0 |- -
19.01]  195.27] 16.68
20.13|  195.40| 11.22
21171 218.03 19.42 0 - ' - ' - L - ! -
22,08  238.44| 18.09 0 5 10 15 20 25
23.14] 21333 17.77 X
24.08]  255.39 14.67




Linearni regrese

linearni-regrese-PH.xlsx

2. Zadanou sadu hodnot x, y, a,, prolozte teoretickou linearni zavislosti y = ax + b pomoci

metody linearni regrese.

X y O'y
1.19 9.04 0.75
2.19| 19.88| 1.52
3.19| 32.47] 1.66
4.13| 38.89| 2.94
5.18| 47.65| 4.34
6.12| 58.98] 3.24
7.09| 67.15| 5.60
8.17| 77.88) 5.45
9.09| 89.50| 5.75
10.12]  101.64] 8.78
11.19]  115.27] 7.90
12.13]  123.86] 7.53
13.13]  129.19| 9.13
1413 133.90| 13.73
15.17]  140.67] 14.39
16.06]  167.20| 8.28
17.16]  173.74] 16.96
18.14]  183.49| 9.27
19.01]  195.27] 16.68
20.13|  195.40| 11.22
21171 218.03 19.42
22,08  238.44| 18.09
23.14] 21333 17.77
24.08]  255.39 14.67

linearni regrese v Excelu linearni regrese v Originu

a=10.34+0.2 a=10.2+0.2

b=—-—4+3 b=-27+0.8
cov(a,b) = —0.09

metoda nejmensich ¢tvercl v Excelu

a=10.24+0.2

b=-27+0.8

cov(a,b) = —0.09



