Normalni a Breit-Wignerovo rozdeleni  gaussian-lorentzian.gnu

1. (a) Nakreslete v Gnuplotu graf Gaussianu a Lorenzianu s polosifkou 1 a maximem v bodé 0.
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set term wxt @

pi=3.1415926535897932384626433832795

mu==8 #polocha maxima

w=1 #FWHM

sigma=w/(2%*sqrt({2*log(2)))

set xlabel '"x'

set ylabel 'hustota prevdepodobnosti’

set wrange [-5%sigma:5*sigma]

set yrange [@:1/(sqrt(2*pi)*sigma)]

# gaussian
gix)=1/(sqrt(2*pi)*sigma)*exp(-(x-mu)**2/(2*sigma**2))
#lorentzian

I{x)=1/pi*w/2/ (w**2/4., 84 (x-mu)**2)

plot g(x) title "Gaussian' with lines linestyle 1,1(x) title 'Lorentzian' with lines linestyle 2
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set term wxt 1

set xlabel "x’

set ylabel 'pravdepodobnost’

set xrange [-5%sigma:5*sigma]

set yrange [@8:1]

#distribucni funkce normalni rozdeleni

G(x)=0.5%(1+erf((x-mu)/(sigma*sqrt(2))))

#distribucni funkce Breit-Wignerowvo rozdeleni

L{x)=1/pi*(atan(2%x/w)+pi/2)

plot G{x) title "G(x)' with lines linestyle 1, L(x) title 'L{x)' with lines linestyle 2

[ S R S S R N T
EAT . T T - YR A Sy T T e

print sprintf('Normal distribution P(|x|>2)=%.18f",2*(1-G(2)))
print sprintf('Breit-Wigner distribution P({|x|>2)=%.18f',2*(1-L(2)))
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1

. (@) Nakreslete v Gnuplotu graf Gaussianu a Lorenzianu s poloSirkou 1 a maximem v bodé 0.
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1. (b) Nakreslete grafy distribu€nich funkci obou rozdéleni.

» distribucni funkce ke Gaussianu

G(x) = L [1 + erf (a\/_>]

gaussian—-lorentzian.gnu
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1. (c) Jaka je pravdépodobnost, Ze |x| > 2 pro obé rozdéleni?

» pravdepodobnost - normalni rozdeleni

P(x| >2)=P(x>2)+P(x<-2)=1-62)+6(-2)=1-G2) + (1 — G(Z))

P(lx| > 2) =2(1 - G(2)) = 0.00000248 = 0.0002%

« pravdépodobnost - Breit-Wignerovo rozdéleni

P(lx| >2) = P(x >2) + P(x < =2) =1 —L(2) + L(-=2) = 1 - L(2) + (1 = L(2))

P(lx| > 2) = 2(1 - L(2)) = 0.15595826 = 15.6%



Normalni rozdéleni

1Q.py

2. Priimérna hodnota 1Q v CR je 100. Vy33i IQ neZz 80 méa 90% lidi. Jaké musite mit 1Q, abyste
byli genialni, tzn. vase 1Q je vysSi nez u 99.95% populace?

normalni rozdéleni N(u, o)

distribucéni funkce

90% populace 1Q > 80

u =100 g =? x = 80

1 X —U
G(x|u, o) =§[1+erf< >]

oV2

G(80)=1-0.9=0.1
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Normalni rozdéleni

1Q.py

2. Priimérna hodnota 1Q v CR je 100. Vy33i IQ neZz 80 méa 90% lidi. Jaké musite mit 1Q, abyste
byli genialni, tzn. vase 1Q je vysSi nez u 99.95% populace?

« normalni rozdéleni N(u, o)
» distribuéni funkce

* hranice geniality x,

u =100 o =15.6
1 X —U
G(x|u, o) =3 1+ erf 7
1 Xy —
G(xg|ll, 0) = E[l + erf( i 2”)] = (0.9995

Xy = p+ov2erf~1(2 x 0.9995 — 1)
Xy = 152

1 from scipy.special import erfinv
2 from numpy import sgrt
3 sigma=(80-188)/(sqrt(2)*erfinv(-0.280))
4 genius=100+sqrt(2)*sigma*erfinv(2%0.9995-1)
5 print('sigma=',sigma)
print('IQ =',genius)



