Histogram

1. V ROOTu vytvofte histogram z namétenych hodnot uloZzenych v souboru data.dat
Naleznéte optimalni Sitku binu.
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Préace s histogramy v ROOTu:

vytvoreni histogramu (constructor)

THI1ID *hist = new THID("hist", "histogram", nbins, X min, X max);

ukazatel na histogram / / T \

(objekt v pamcti) . _ o a _
_ _ jméno nadpis pocet bini  minimum maximum
typ objektu (1D histogram) histogramu

metody objektu THD:
ptidani prvku x; do histogramu
hist -> Fill(x[1]);

nakresleni histogramu
hist -> Draw();
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#define
fdefines

int runi)

{

FILE *fimn,*fout; //socubor odkud se prectou a kam se zapisi data

double = [ndatal:

double x min,x max; A/minimalni a ma 1 hedneta - meze histogramn
fin=fopen("data.dat","r"); //vstupni scub s daty
fout=fopen("histogram.txt","w"}; //vstupni soubor s daty
for (int i = 0; i < ndata; ++i)

fscanf (fin, "S1£", &x[i]); S/inacte data

if (i==0) =x_min=x _max=x[i]; //aby nebyly nedefinovane

if(x[i]l«<x min) ® min=x[i];
if{x[i]}x:nax} x:max=x[i];
foclose(fin) ;
printf ("min walue: %lf\n“,x_min};
printf ("max walue: %lf\n“,x_max};
printf ("kbin width: %1f\n", (x max-x min) /nkins);

THID *hist = new THlD["his:“T "histogram", nbkins, x min, X max);

for (imt i = 0; i < ndata; ++i) hist->Fill(x[i]); //naplneni histogramu

TCanvas *cl = pew TCanwvas("cl", "histogram",5,5,800,600); definice okna

hist->Draw(); S fnakresli histogram

for {(int i = 0; 1 < nbins; ++i) //zapis histogramu do souboru fout
counts=hist->GetBinContent(i); //zjisteni hodnoty v i-tem binu

fprintf (fout, "%1d %1d\n",i, counts);

foclose (fout);
return () ;



Histogram

1. V ROOTu vytvofte histogram z namétenych hodnot uloZzenych v souboru data.dat
Naleznéte optimalni Sitku binu.

pocet dat: 1000
minimum: 0.004
maximum: 26.198

- pocet bint: 1000
a Sitka binu: 0.026
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Histogram + Monte Carlo simulace

2. Hodnoty v souboru data.dat odpovidaji situaci kdy v experimentu mohou byt

detekovany dva typy udalosti:

- v ¥4 ptipadll exponencialni rozpad s Casovou konstantou 4

- v Ya pripadu vybér z normalniho rozdéleni s o¢ekavanou hodnotou 10 a standardni
odchylkou 2.

V ROOTU proved'te simulaci tohoto experimentu a nasimulovana ulozte do histogramu

Generator ndhodnych ¢isel v ROOTu:

vytvofeni generdtoru nahodnych ¢isel (constructor objektu)  Perioda 219937-1
TRandom3 *gRandom = new TRandom3 () ;

/

ukazatel na histogram DalSi rozdéleni:
(objekt v paméti) gRandom->Exp (tau)

typ objektu (generator nahodnych ¢&isel) gRandom->Gaus (mean, sigma)

gRandom->Poisson (mean)

generovani nadhodného cCisla U(0,1) gRandom->Binomial (n, p)

x [1]=gRandom->Rndm () ;



Histogram + Monte Carlo simulace

tdefine
fdefines
ftdefine
tdefine

a

nmax 1000 S/ keolik hodnot

tau 4 //parametr exponesncia

mu 10 /focekavana hodnocta

sigma 2 //standardni odechyl
avd

int simulate ()

{

u

FILE *fout; //scubor kam ==
double x[nmax];
double branch;
double x* min,x max; S /min
TRandom3 *gRandom = new TRa
fout=fopen ("data.dat","w");
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malni a2 maximalni hodneta - me=ze histogramu
dom3(); // vvtvori generater nahodnyech cisel

for (int 1 = 0; 1 < nmax; ++1)

{
branch=gRandocm->BEndm () ;

if (branch<P exp) ®x[1]=gRandom->Exp (tau); /S genercvani nahodnsho cisla E
else x[i]=gRandom->Gaus (mu, sigma); //gensr:

if(i==0) x min=x max=x[i]

if(x[il<x min) x min=x[i]

if(x[1i]1>x max) = max=x[i]

fprintf (fout, "% 1lf\n",x[1]
1

r

r

)

.

o
S /Saby nebyly nede

printf ("min value: %1f\n",x min);

printf ("max value: %1f\n",x _max);

TH1D *hist = new THID("data", "exp+gauss", nbins, x min, x max);

for (int 1 = 0; 1 < nmax; ++1i) hist->Fill{=[1]); S/naplneni histogramu
TCanvas *cl = pnew TCanvas("cl", "histogram",5,5,800,€00); //definice okna
hist—>Drawl() ; S /nakresli histogram

foclose (fout) ;
return (0] ;



