
Olasılık ve İstatistik 

Çözüm: 

Üstel olasılık dağılım fonksiyonu





Farklı  parametreleri için aşağıdaki gibi çizilebilir.





f (t; τ) = (1/τ)e−t/τ

τ













Buradaki grafikler ve hesaplamalar pyRoot veya Python ile yapılabilir. Örnek bir kod 
aşağıda verilmiştir ( , N = 1000).


import ROOT
import numpy as np
import matplotlib.pyplot as plt

random = ROOT.TRandom3()
tau = 1.0
n_entries = 50

hist = ROOT.TH1F("hist", "", 100, 0, 10)
for i in range(n_entries):
    value = -tau * ROOT.TMath.Log(1-random.Uniform(0,1))  # 
Inverse transform sampling
    hist.Fill(value)
    
hist.Scale(1/hist.GetMaximum())
    
tau_2 = np.sqrt( hist.GetMean() )
f1 = ROOT.TF1("f1","(1/[0])*exp(-x/[0])",0,10)
f1.SetParameter(0, tau_2)

c = ROOT.TCanvas()
hist.Draw("hist")
hist.GetXaxis().SetTitle("t")
hist.GetYaxis().SetTitle("f(t)")

τ = 1



f1.Draw("same")
c.Draw()

import ROOT

random = ROOT.TRandom3()
tau_values = np.arange(0.8,1.6,50)
n_entries1 = 1000
n_entries2 = 1000

canvas = ROOT.TCanvas("canvas", "E", 800, 600)
hist = ROOT.TH1F("hist", "#tau dist", 100, 0., 2)
hist_ = ROOT.TH1F("hist1", "", 100, 0., 5.)
for _ in range(n_entries1):
    tau = random.Uniform(0.8,1.6)

    for i in range(n_entries2):
        value = -tau * ROOT.TMath.Log(1-random.Uniform(0,1))
        hist_.Fill(value)
    hist_.Scale(1/hist_.GetMaximum())
    
    hist.Fill(hist_.GetMean())
    
hist.Draw()
hist.GetXaxis().SetTitle("N(#tau)")
hist.GetYaxis().SetTitle("#tau")

canvas.Draw()

N = 10000
ts = -1*np.log(1-np.random.uniform(0, 1, N))
taus = np.linspace(0.9, 1.1, N)

lnL = []
for tau in taus:
    lnL.append( -N*np.log(tau)-np.sum(ts)/tau )

mle_tau = taus[np.argmax(lnL)] 
lnL_max = max(lnL)

threshold = lnL_max - 0.5

tau_min = taus[lnL >= threshold][0]



tau_max = taus[lnL >= threshold][-1]

lower_error = mle_tau - tau_min
upper_error = tau_max - mle_tau
    
plt.plot(taus, lnL, color="black")
plt.axvline(mle_tau, color="red", label=r"MLE ($\hat{{\tau}}
$)" + f"= {mle_tau:.4f}")
plt.axvline(tau_min, color="green", linestyle='--', 
label=f"Alt Sınır = {tau_min:.4f}")
plt.axvline(tau_max, color="blue", linestyle='--', 
label=f"Üst Sınır = {tau_max:.4f}")
plt.xlabel(r'$\tau$ ')
plt.ylabel('ln(L)($\\tau$)')
plt.legend(loc="best")
plt.grid()
plt.show()


