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Pekh Petro, Vojtovich Andrij. Software C++ complex of an automated lines functioning process research and it’s 

verification. The paper proposes a software complex by means C++Builder to research the process of  an automated line with a 
stochastic work nature. Some results obtained through the realisation of cybernetic experiments series on this complex are also 
offered. 
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,  ,  ,  ,  ,   
, .    

 C++Builder  
 

, ,  
,  

. ,  
 [1,2],  

 [3],  C++Builder  
,  .  ,   

. 
. : 

  C++Builder  
; 

 ; 
 .  

.  
 C++Builder  

/  
, . 

//  
#include <iostream.h> 
#include <iomanip.h> 
#include <conio.h> 
#include <math.h> 
#include <windows.h> 
#define s 3    //s-  
using namespace std; 
int i,j; 
int z;     //  
int v;     //  
int w=5;   //  
int r;     //  
int q=500; // ,  
           //  
double c;  //    
double c1; 
double tmin; 
double sum; 
double suml; 
int flag; 
int ozn; 
double h[s+1];   //  
double cc[s+1];  //  
int k[s+1];      //  
double t[3*s+2]; // ,   
                 //  
                 //  
int n[s+1];      // ,   
                    //  
int m[s+1];         // ,   
                    //  
double tb[s+1][50]; //  
                    //z- , 
                    //  
double av[s+2][10]; //   
                    //     
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                    //(  10 ) 
 
int main() { 
  SetConsoleCP(1251);        //  
  SetConsoleOutputCP(1251);  //  
 
  //srand(time(0));          //  
 
  //  
  for (z=1; z<=s; z++) { 
 cout<<"\n  "<<z 
        <<" - : h["<<z<<"]= "; 
 cin>>h[z]; 
  } 
 
  //   
  for (z=1; z<=s; z++) { 
 cout<<"\n  " 
     <<z<<" - : k["<<z<<"]= "; 
 cin>>k[z]; 
  } 
 
  //  
  for (z=1; z<s; z++) { 
 cout<<"\n  " 
     <<z<<" - : m["<<z<<"]= "; 
 cin>>m[z]; 
  } 
  m[s]=0; 
  suml=0; 
   
  // .  
  for (v=1; v<=w; v++) { //  v.  - w. 
    
   //  t[i]  
   for (i=1; i<=3*s+1; i++) t[i]=0; 
   t[3*s+2]=0; 
 
   //  tb[z][i]  
   for (z=1; z<=s; z++) 
    for (i=1; i<=m[z]; i++) tb[z][i]=0; 
 
    //  n[i]  
    for(i=1; i<=s-1; i++) n[i]=0; 
 
    //  r 
    for (r = 1; r<=q; r++) { //  - q. 
     //  z. 
     for (z=1; z<=s; z++) {//    - s. 
      c = rand()% 32767;   //   
                            //  [0 .. 32767] 
      if (c<10) continue; 
      c=-h[z]*log(c/32767); 
      cc[z]=c; 
 
 
      //  z-  
      t[3*z]=t[3*z-2]+c;   //  z-  
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      t[3*z-1]=t[3*z-1]+c; //  z-  
       
      //  m[z]=0,  
      //  m[z]>0,  
      // ,  
      //  
      if ((m[z]==0) && (t[3*z]<=t[3*z+1]))        flag=1;  
       else if ((m[z]==0) && (t[3*z]> t[3*z+1]))  flag=2; 
 
      if ((m[z]>0) && (n[z]>0)) { 
       i=1; 
       while (i<=m[z]) { 
        if ((tb[z][i]>0) && (tb[z][i]<=t[3*z])) { 
         tb[z][i]=0; 
         n[z]=n[z]-1; 
        } 
        i++; 
       } 
      } 
 
      if ((m[z]>0) && (n[z]<m[z]) && (t[3*z]<t[3*z+1]))        flag=3; 
       else if ((m[z]>0) && (n[z]<m[z]) && (t[3*z]==t[3*z+1])) flag=4; 
        else if ((m[z]>0) && (n[z]<m[z]) && (t[3*z]>t[3*z+1])) flag=5; 
         else if ((m[z]>0) && (n[z]==m[z]))                    flag=6; 
 
      switch (flag) { 
       case 1: t[3*z]=t[3*z+1]; 
               t[3*z-2]=t[3*z+1]; 
               break; 
 
       case 2: t[3*z-2]=t[3*z]; 
               t[3*z+1]=t[3*z]; 
               break; 
 
       case 3: i=1; 
               ozn=0; 
               while ((ozn==0) && (i<=m[z])) { 
                if (tb[z][i]==0) { 
                 tb[z][i]=t[3*z+1]; 
                 n[z]=n[z]+1; 
                 ozn=1; 
                } 
                i++; 
               } 
               t[3*z-2]=t[3*z]; 
               break; 
       case 4: t[3*z-2]=t[3*z]; 
               break; 
       case 5: t[3*z-2]=t[3*z]; 
               t[3*z+1]=t[3*z]; 
               break; 
 
       //  tmin,  
       //  z-  
       case 6: tmin=tb[z][1];//   tmin   
       j=1;                  //tb[z][1]  1 
       for (i = 2; i<=m[z]; i++) 
         if (tb[z][i]<=tmin) { //  
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                               //tmin  j 
           tmin=tb[z][i]; 
           j=i; 
         } 
       tb[z][j]=0;    //  tb[z][j] , 
                      //  tmin=tb[z][i] 
       n[z]=n[z]-1;   //  
                      //   
       t[3*z]=tmin;   //  t[3*z]  
                      //  z-  
       t[3*z-2]=tmin;  //  
                      //t[3*z-2]  z-  
       break; 
 
      } //  switch 
 
     } //  z-  
       //  z-   
 
    } //  r 
    sum=0; 
    for (z=1; z<=s; z++) { 
     av[z][v]=t[3*z-1]/t[3*z]; 
     sum=sum+av[z][v]; 
    } 
    av[s+1][v]=sum/s; 
    suml=suml+av[s+1][v]; 
    cout<<"\n  "<<v<< 
          "-  "<<av[s+1][v]<<"\n"; 
    //getch(); 
    //cout<<"\n   v=" << v << endl; 
 
  } //  v 
 
  suml=suml/w; 
  cout<<"\n  "<<w<< 
        "  "<<suml<<"\n"; 
  getch(); 
  return 0; 
} 

 
.  

, . , 
,  .   

: 
 ;h[z],z=1..s ; 
  k[z],z=1..s; 
   m[z],z=1..s-1. 

,  –  
 s.   

#define s 3 
 .  

,  
, .  

, . 
 w.  w=5,  

.  
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,  q.  q=500, 
 500 . ,  

 
,  av[z][v] 

(z=1..s;  v=1..w),  .  ,  
av[1][1] –  

. 
, ,  

.  z  
 1  s.  ,   s .  

. 
 z  c,  

 h[z] i k[z],   ,  
.  

,  z-  
t[3*z]  t[3*z]: 
 
t[3*z-1]=t[3*z-1]+c;    
t[3*z]=t[3*z-2]+c. 

 
,   : 

 
m[z]=0  t[3z]<= t[3z+1],                            flag=1; 
m[z]=0  t[3z]>t[3z+1],                                 flag=2; 
m[z]>0  n[z]<m[z]  t[3z]<t[3z+1],   flag=3; 
m[z]>0  n[z]<m[z]  t[3z]= t[3z+1],  flag=4; 
m[z]>0  n[z]<m[z]  t[3z]> t[3z+1],  flag=5; 
m[z]>0  n[z]=m[z],                                          flag=6; 
 

 (flag=1)  z  
(z+1)- ,  t[3z]<= t[3z+1].  z . 

: 
 
t[3*z]=t[3*z+1]; 
t[3*z-2]=t[3*z+1]. 

 (flag=2)  z  (z+1)-
,  t[3z]>t[3z+1].  (z+1)  

: 
 
t[3*z-2]=t[3*z]; 
t[3*z+1]=t[3*z]. 

,  z-  (z+1)-  
,  tb[z][i] ,  

 t[3z]  n[z]. 
 (flag=3)  z-  (z+1)-  

. ,  t[3z]<t[3z+1].  
, .  tb[z][i] 

   t[3*z+1],  n[z] .  
: 

 
t[3*z-2]=t[3*z+1]. 

 (flag=4)  z-  (z+1)-
. ,  t[3z]= t[3z+1].  

. : 
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t[3*z-2]=t[3*z+1]. 
 

 (flag=5)  z-  (z+1)-  
. ,  t[3z]> t[3z+1].  

. : 
 

t[3*z-2]=t[3*z]; 
t[3*z-2]=t[3*z]. 
 

 (flag=6)  z-  (z+1)-  
. .  z .  

 tb[z][i] ,   
z– .  tb[z][i],  tmin. 

 tb[z][i],  n[z] . 
: 

 
t[3*z]=tmin; 
t[3*z-2]=tmin. 

,  s  
 z  1  s. 

 
, ,  

. , ,  
, , : 

=(M=2)/(M+3), 
 – . 
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