1、 利用ROOT生成数量为N的随机数，服从均值为50，标准差为10的高斯分布，并拟合，比较不同N、不同bin大小对拟合结果的影响
首先保持bin值为50不变，改变N，观察拟合结果
[image: 屏幕截图 2026-05-25 040039]

N=10000时：
[image: 屏幕截图 2026-05-25 040000]
N=1000时：
[image: 屏幕截图 2026-05-25 040108]
N=10000000时：
[image: 屏幕截图 2026-05-25 040031]
保持N=10000不变，改变bin的值：
[image: 屏幕截图 2026-05-25 040210]
Bin=1000时：
[image: 屏幕截图 2026-05-25 040136]
Bin=20时：
[image: 屏幕截图 2026-05-25 040202]
通过改变N的值和bin的值来比较拟合结果，我们可以发现：
N越大，误差越小，拟合精度越高
Bin太大，涨落越大，噪声显著，bin太小，拟合的偏差太大
故N越大，bin处于适中状态时，拟合效果最好

[bookmark: _GoBack]代码如下：
#include <iostream> 
#include "TCanvas.h" 
#include "TRandom3.h" 
#include "TH1F.h"
#include "TF1.h"
 using namespace std;
 void gaus_fit(int N=1000, int nbins=50)
 {
TCanvas *c = new TCanvas("c","c",800,600);
TRandom3 rnd(0); 
TH1F *h = new TH1F("h","Gaussian Fit",nbins,0,100);
for(int i=0;i<N;i++){
double x = rnd.Gaus(50,10); h->Fill(x);
 } 
h->Fit("gaus"); 
h->Draw();
h->GetXaxis()->SetTitle("x"); h->GetYaxis()->SetTitle("Entries"); 
TF1 *f = h->GetFunction("gaus"); 
double chi2 = f->GetChisquare(); 
double ndf = f->GetNDF();
cout<<"N = "<<N<<" bins = "<<nbins<<endl; 
cout<<"Fit mean: "<<f->GetParameter(1)<<" ± "<<f->GetParError(1)<<endl; 
cout<<"Fit sigma: "<<f->GetParameter(2)<<" ± "<<f->GetParError(2)<<endl; 
cout<<"Chi2/ndf = "<<chi2<<"/"<<ndf<<" = "<<chi2/ndf<<endl;
c->Update();
 }
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root [6] gaus_fit(10000.50)
ROOT_prompt_| 8: warning: implicit conversion from 'double’ to 'int' changes value from 10000.5 to 10008 [-Wliteral-conversion]
gaus_fit(10000.50)

B ——

Minimizer is Minuit2 / Migrad

chi2 22.9774
NDF 34

Edn = 1.1427e-06

NCalls = 56

Constant 797.637 +/- 9.82653

Mean 49.9918  +/-  0.100398

Sigma 9.98578  +/-  0.8721615 (limited)

N = 10800 bins = 50
Fit mean: 49.9919 + 8.100398

Fit sigma: 9.98578 + 0.0721615

Chi2/ndf = 22.9774/34 = ©.675805

root [7] .L Gauss.C

root [8] gaus_fit(1000.50)

ROOT_prompt_| : warning: implicit conversion from 'double’ to 'int' changes value from 1000.5 to 1000 [-Wliteral-conversion]
gaus_fit(1000.50)

Warning in <TROOT::Append>: Replacing existing TH1: h (Potential memory leak).
A ———————

Minimizer is Minuit2 / Migrad

chi2 25.2464
NDF 30

Edn 1.85431e-67

NCalls 51

Constant = 77.3414  +/-  3.10633

Mean = 49.8662 +/-  0.328255

Sigma = 10.8731  +/-  0.248298 (limited)

N = 1880 bins = 50
Fit mean: 49.8662 + 8.328255

Fit sigma: 10.8731 + 0.248298

Chi2/ndf = 25.2464/30 = 0.841546

root [9] gaus_fit(10000000.50)

ROOT_prompt_9:1:18: warning: implicit conversion from 'double' to 'int' changes value from 10000000.5 to 10080808 [-Wliteral-conversion]
gaus_fit(10000000.50)

Warning in <TROOT::Append>: Replacing existing TH1: h (Potential memory leak).
A ———————

Minimizer is Minuit2 / Migrad

chi2 = 36.1772
NDF = 47

Edn 1.96852e-10

NCalls 56

Constant 796561 +/-  308.455

Mean 49.9974  +/-  0.80316755

Sigma 10.8166 +/-  0.00223867 (limited)

N = 10000808 bins = 50
Fit mean: 49.9974 + 8.80316755
Fit sigma: 10.0166 + 0.09223867
Chi2/ndf = 36.1772/47 = ©.769728
root [10] ]
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root [10] gaus_fit(10000,100)

Warning in <TROOT::Append>: Replacing existing TH1: h (Potential memory leak).
A ———————

Minimizer is Minuit2 / Migrad

chi2 74.1309
NDF 66

Edn 1.21841e-66

NCalls 54

Constant 396.742  +/-  4.86842

Mean = 50.0452 +/-  0.100836

Sigma = 9.99016 +/-  0.8712497 (limited)

N = 10000 bins = 160
Fit mean: 50.0452 + .100836
Fit sigma: 9.99016 + 0.0712497
Chi2/ndf = 74.1309/66 = 1.12319
root [11] gaus_fit(10000,1000)

Warning in <TROOT::Append>: Replacing existing TH1: h (Potential memory leak).
A ———————

Minimizer is Minuit2 / Migrad

chi2 = 580.475
NDF 572

Edn 9.6061e-10

NCalls 66

Constant = 38.8001 +/-  0.56327

Mean = 49.9784 +/-  0.102923

Sigma = 9.74327 +/- 0.8883718 (limited)

N = 10800 bins = 1808
Fit mean: 49.9784 + 8.102923

Fit sigma: 9.74327 + 0.0803718

Chi2/ndf = 5808.475/572 = 1.81482

root [12] gaus_fit(10000,20)

Warning in <TROOT::Append>: Replacing existing TH1: h (Potential memory leak).
A ———————

Minimizer is Minuit2 / Migrad

chi2 10.0768
NDF 13

Edn 1.01376e-66

NCalls = 52

Constant = 1976.62  +/-  24.2845

Mean 50.0693 +/- 0.101345

Sigma 10.1127  +/-  ©.8728342 (limited)

N = 10800 bins = 20
Fit mean: 50.0693 + 8.101345

Fit sigma: 10.1127 + 0.0728342
Chi2/ndf = 10.8708/13 = 0.774674
root [13]
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