Normalni a Breit-Wignerovo rozdéleni

1. Nakreslete v Gnuplotu graf Gaussianu a Lorentzidnu s polositkou 1 a maximem v bodé¢ 0.
Dale nakreslete grafy distribu¢nich funkci obou rozdéleni.
Jaka je pravdépodobnost, ze |x| > 2 pro ob¢ rozd€leni?
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gaussian—-lorentzian.gnu

set term wxt O
pi=3.1415592653585793238462643383279
mu=0 #polcha maxima

w=1 #FWHM

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

set xlakel 'x!

set ylabel 'pdf’

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

set yrange [0:1/(sgrt(2+*pi)*sigma)]
# guassian
gi(x)=1/(sgrt(2*pi)*sigma) *exp (-x**2/ (2*sigma**2))

#lorentzian

1(x)=1/pi*w/2/ (w**2/4_ 0+x**2)

plot gi(x) title 'Gaussian' with lines linestyle 1, 1l(x) title 'Lorentzian' with linec
linestyle 2
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» Normalni sy =21 |14 et (1 - ;f') FWHM: w = 20v/21n 2
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* Breit-Wignerovo L(z)=— (arctg— + 5)
rozdé€leni

gaussian—-lorentzian.gnu

set term wxt 1

set xlabel 'x°'

set vlabel 'Pravdepodobnost'

set xrange [-5*sigma:5*sigmal

set yrange [0:1]

#distribucni funkce normalni rozdeleni

G(x)=0.5*(1l+erf((x-mu)/ (sigma*sgrt(2))))

#distribucni funkce Breit-Wignerovo rozdeleni

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

plot Gi(x) title 'G(x)"' with lines linestyle 1, L(x) title 'L{x)' with lines
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print sprintf('Normal distribution P(|x|>2)=%.10f"',2*(1-G(2)))
print sprintf('Breit-Wigner distribution P(|x|=2)=%.10f"',2*(1-L(2)))




Normalni rozdéleni

2. Pramérna hodnota IQ v CR je 100. Vy$si IQ nez 80 ma 90% lidi. Jaké musite mit IQ abyste
byl genialni coZ znamena, Ze mate 1Q vyssi nez 99.95% populace?

Normalni rozdé€leni 4 =100, o =?

* 90 % populace [Q >80 —> G(80)y=1-09=0.1 (I _ ﬂ)
erf =02—-1=-0.8
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* Distribucni funkce normalniho rozdé€leni G(z)u.. = 5 {1 + erf ( = ) \1,
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* Hranice geniality X, G(zy)u,e = 0.9995 7= V2erf~(—0.8)
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1‘9:yﬁacrf_l(2x0.9995—1}+;x. x =380, u=100
u=100, c=15.6 '1'
A 10.py c=15.6
X = ]5] from scipy.special import erfinv
g

from numpy import sqrt
sigma=(86-168)/(sqrt(2)*erfinv(-0.88))
print(‘sigma=",sigma)

print("I0 =", 108+sqrt(2)*sigma*erfinv(2*0.9995-1))



