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unit UnitCover4;

{$APPTYPE CONSOLE}

interface

uses

  Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs, Menus, ExtCtrls, StdCtrls,

  ComCtrls, Grids, TeEngine, TeeFunci, Series, TeeProcs, Chart, UnitSpisok,

  UnitOperHyper, Mask, DBCtrls,

  Spin, CheckLst;

const

  pi=3.14;

  radius1=10;

  radius2=5;

  NMax=10000;

  GeneralCostPS=6000;

type

  BT=integer;

  {U = ^Zveno;

  Zveno = record Inf : BT; Next, Last : U end;

  ArrWay = array [1..NMax] of U;

  Visit = array[1..NMax-1] of Boolean;

  TCost= array[1..NMax] of real;

  Vector=array[1..NMax]of BT; }

  FuncCost = function(x,MaxVal:real):real;

  Vertex=record

   X:BT;

   Y:BT;

   M:BT;

  end;

  MetaVertex=record

   NumbKao:BT;

   NumbFo:BT;

   NumbDegree:BT;

  end;

  TMetaVA= array[1..NMAx] of MetaVertex;

type

  TForm1 = class(TForm)

    MainMenu1: TMainMenu;

    File1: TMenuItem;

    Open1: TMenuItem;

    Close1: TMenuItem;

    Exit1: TMenuItem;

    OpenDialog1: TOpenDialog;

    Vertex1: TMenuItem;

    Edge1: TMenuItem;

    Branch1: TMenuItem;

    SaveDialog1: TSaveDialog;

    Delete1: TMenuItem;

    Vertex2: TMenuItem;

    edge2: TMenuItem;

    Branch2: TMenuItem;

    Save1: TMenuItem;

    PageControl1: TPageControl;

    TabSheet1: TTabSheet;

    Image1: TImage;

    Button14: TButton;

    Edit1: TEdit;

    TabSheet2: TTabSheet;

    SpinEdit1: TSpinEdit;

    CheckBox1: TCheckBox;

    RadioGroup1: TRadioGroup;

    RadioButton1: TRadioButton;

    RadioButton2: TRadioButton;

    TabSheet3: TTabSheet;

    CheckListBox1: TCheckListBox;

    Button3: TButton;

    Edit2: TEdit;

    Label1: TLabel;

    RadioButton3: TRadioButton;

    StringGrid1: TStringGrid;

    SpinEdit2: TSpinEdit;

    Button6: TButton;

    TabSheet4: TTabSheet;

    Chart1: TChart;

    Series4: TLineSeries;

    Series5: TLineSeries;

    RadioButton4: TRadioButton;

    Button1: TButton;

    Series2: TLineSeries;

    Series3: TLineSeries;

    Series1: TLineSeries;

    procedure Open1Click(Sender: TObject);

    procedure Close1Click(Sender: TObject);

    procedure Exit1Click(Sender: TObject);

    procedure Vertex1Click(Sender: TObject);

    procedure FormClose(Sender: TObject; var Action: TCloseAction);

    procedure Save1Click(Sender: TObject);

    procedure Button14Click(Sender: TObject);

    procedure CheckBox1Click(Sender: TObject);

    procedure Button3Click(Sender: TObject);

    procedure Button6Click(Sender: TObject);

    procedure Button1Click(Sender: TObject);

  private

    { Private declarations }

  public

    { Public declarations }

  end;

var

 Form1: TForm1;

implementation

{$R *.DFM}

var

 V:array[1..NMax] of Vertex;

 MetaVA: TMetaVa;

 sides,WScol, covc, gtest, ser:BT;

 KAO,FO,KAOWS,FOWS,CostWSG, EdgeKAO, BranchFO, EdgeKAO2, BranchFO2, CovSet,CovSetmy :Vector;

 WS:ArrWay;

 {CostG,}Cost,CostWS:TCost;

 proc_cov:real;

 {----------------------------------------------------}

procedure MyRepaint;

begin

Form1.Image1.Canvas.Pen.Color:=clBtnFace;

Form1.Image1.Canvas.Brush.Color:=clBtnFace;

Form1.Image1.Canvas.Rectangle(0,0,500,500);

end;

{Процедура рисует первичную сеть}

procedure DrawGraph(var KAO,FO:Vector; sides:BT);

var

 i,j,count:BT;

begin
{Заполняются данные о вершинах и их местоположении}

 for count:=1 to sides do

 begin

  V[count].X:=trunc(sin((2*pi)*count/sides)*150+(Form1.Image1.Width div 2));

  V[count].Y:=trunc(cos((2*pi)*count/sides)*150+(Form1.Image1.Height div 2));

  V[count].M:=0;

 end;

 Form1.Image1.Canvas.Pen.Width:=2;

 Form1.Image1.Canvas.Pen.Color:=clGreen;

 for i:=1 to sides do

 for j:=KAO[i] to KAO[i+1]-1 do

  if j>=0 then

  begin

   Form1.Image1.Canvas.MoveTo(V[i].X,V[i].Y);

   Form1.Image1.Canvas.LineTo(V[FO[j]].X,V[FO[j]].Y);

  end;

 {Рисуются вершины}

 Form1.Image1.Canvas.Pen.Width:=1;

 Form1.Image1.Canvas.Brush.Color:=clGreen;

 Form1.Image1.Canvas.Pen.Color:=clBlack;

 for count:=1 to sides do

 begin

  Form1.Image1.Canvas.Ellipse(V[count].X-radius1,V[count].Y-radius1,V[count].X+radius1,V[count].Y+radius1);

  Form1.Image1.Canvas.TextOut(V[count].X-(radius2 div 2),V[count].Y-radius2,IntToStr(count));

 end;

end;

procedure DrawEdge(i1,i2:integer);

begin

 Form1.Image1.Canvas.Pen.Width:=2;

 Form1.Image1.Canvas.Pen.Color:=clRed;

 Form1.Image1.Canvas.MoveTo(V[i1].X,V[i1].Y);

 Form1.Image1.Canvas.LineTo(V[i2].X,V[i2].Y);

end;

procedure DrawEdgeS(i1,i2:integer);

begin

 Form1.Image1.Canvas.Pen.Width:=2;

 Form1.Image1.Canvas.Pen.Color:=clBlue;

 Form1.Image1.Canvas.MoveTo(V[i1].X,V[i1].Y);

 Form1.Image1.Canvas.LineTo(V[i2].X,V[i2].Y);

end;

procedure TForm1.Open1Click(Sender: TObject);

var

 simbol:char;

 simbol1,str_edge:string;

 Fl:Textfile;

 i,j,kk,kkk:BT;

 vsp:U;

begin

if OpenDialog1.Execute then

begin

 MyRepaint;

 AssignFile(Fl,OpenDialog1.Filename);

 Reset(Fl);

 readln(Fl,simbol1);

 sides:=StrToInt(simbol1)-1;

 {Из открытого текстового файла читается гиперсеть. Запоняются массивы KAO,FO,WS}

 i:=1;

    Simbol1:='';

     while not Eoln(Fl)do

       begin

             read(Fl,simbol);

             Case simbol of

             ' ':;

             ',':begin

                 KAO[i]:=StrToInt(simbol1);

                 simbol1:='';

                 i:=i+1;

                 end;

             else simbol1:=simbol1+simbol;

             end;

       end;

     KAO[i]:=StrToInt(simbol1);

     begin

        readln(Fl,simbol1);

        if i<>sides+1 then

        begin
          Application.MessageBox('Ошибка в открытом Вами файле: попробуйте открыть другой файл или исправте исходный!','Ошибка',MB_OK);

          MyRepaint;

          Exit;

        end;

     i:=1;

     Simbol1:='';

     while not Eoln(Fl)do

       begin

             read(Fl,simbol);

             Case simbol of

             ' ':;

             ',':begin

                 FO[i]:=StrToInt(simbol1);

                 simbol1:='';

                 i:=i+1;

                 end;

             else simbol1:=simbol1+simbol;

             end;

       end;

     FO[i]:=StrToInt(simbol1);

     if i<>KAO[sides+1]-1 then

        begin

          Application.MessageBox('Ошибка в открытом Вами файле: попробуйте открыть другой файл или исправте исходный!','Ошибка',MB_OK);

          MyRepaint;

          Exit;

        end;

     readln(Fl);

     i:=1;

     Simbol1:='';

     while not Eoln(Fl)do

       begin

             read(Fl,simbol);

             Case simbol of

             ' ':;

             ',':begin

                 Cost[i]:=StrToInt(simbol1);

                 simbol1:='';

                 i:=i+1;

                 end;

             else simbol1:=simbol1+simbol;

             end;

       end;

     Cost[i]:=StrToInt(simbol1);

     if i<>KAO[sides+1]-1 then

        begin

          Application.MessageBox('Ошибка в открытом Вами файле: попробуйте открыть другой файл или исправте исходный(не для всех ветвей указана пропускная способность)!','Ошибка',MB_OK);

          MyRepaint;

          Exit;

        end;

     readln(Fl); readln(Fl);

     i:=1;

     Simbol1:='';

     while not Eoln(Fl)do

       begin

             read(Fl,simbol);

             Case simbol of

             ' ':;

             ',':begin

                 CostWSG[i]:=StrToInt(simbol1);

                 simbol1:='';

                 i:=i+1;

                 end;

             else simbol1:=simbol1+simbol;

             end;

       end;

     if simbol1<>'' then CostWSG[i]:=StrToInt(simbol1);

     readln(Fl);

     readln(Fl);

  i:=1;

  {While not EOF(Fl)do}

    begin

     simbol1:='';

     {i:=i+1;}WS[i]:=nil;

     while not EOF(Fl)do

       begin

             read(Fl,simbol);

             Case simbol of

             ' ':;

             ',':begin

                 if ((StrToInt(simbol1))<0)or(StrToInt(simbol1)>sides)then

                   begin
                    Application.MessageBox('Ошибка в открытом Вами файле(Некорректно задана вторичная сеть WS): попробуйте открыть другой файл или исправте исходный!','Ошибка',MB_OK);

                    MyRepaint;

                    Exit;

                   end;

                 V_Nachalo(WS[i],StrToInt(simbol1));

                 simbol1:='';

                 end;

             ';':begin

                      V_Nachalo(WS[i],StrToInt(simbol1));

                      readln(Fl);simbol1:='';i:=i+1;WS[i]:=nil;

                   end;

             else simbol1:=simbol1+simbol;

             end;

       end;

      {V_Nachalo(WS[i],StrToInt(simbol1));}

      readln(Fl);

     end;

   end;

   Wscol:=i-1;

  CloseFile(Fl);

 {По WS заполняются KAOWS,FOWS}

 for i:=1 to sides+1 do KAOWS[i]:=1;

 for i:=1 to WScol do

  begin

   for j:=FinishX(WS[i])+1 to sides+1 do KAOWS[j]:=KAOWS[j]+1;

   kkk:=i;

   for j:=KAOWS[FinishX(WS[i])+1]-1 to KAOWS[sides+1]-2 do

    begin

     kk:= FOWS[j]; FOWS[j]:=kkk; kkk:=kk;

    end;

   FOWS[KAOWS[sides+1]-1]:=kkk;

  end;

  DrawGraph(KAO,FO,sides);

  end;

{MaxCost:=2*GeneralCostPS/(KAO[sides+1]-1);

for i:= 1 to KAO[sides+1]-1 do CostG[i]:=MaxCost;}

SpinEdit1.MaxValue:=Round((KAO[sides+1]-1)/2);

SpinEdit2.MaxValue:=Wscol;

CheckListBox1.Clear;

for i:=1 to Wscol do

  begin

    str_edge:=IntToStr(WS[i]^.Inf);

    vsp:=WS[i]^.Next;

    while vsp<>nil do

      begin

        str_edge:=IntToStr(vsp^.Inf)+'-->'+ str_edge;

        vsp:=vsp^.Next;

      end;

    CheckListBox1.Items.Add(str_edge);

    CheckListBox1.Checked[i-1]:=true;

  end;

// CheckListBox1.SelectAll;

end;

procedure TForm1.Close1Click(Sender: TObject);

var i:BT;

begin

MyRepaint;

{Form1.Image1.Repaint;}

for i:=1 to WScol do Ochistka(WS[i]);

WScol:=0;

sides:=0;

end;

procedure TForm1.Exit1Click(Sender: TObject);

begin

//messageDLG ('Вы действительно хотите выйти', mtConfirmation, [mbYes, mbNo] , 0 );

Halt;

end;

function min(a,b:real):real;

begin

 if a<b then min:=a else min:=b;

end;

{function Integral(fun:FuncCost;time1,time2:real):real;

var

 del,i:BT;

 h,sum:real;

begin

del:=10;

h:=(time2-time1)/del;

sum:=(fun(time1)+fun(time2))/2;

for i:=1 to del-1 do sum:=sum+fun(time1+i*h);

Integral:=sum*h;

end;

}

function Integral(fun:FuncCost;time1,time2,MaxVal:real):real;

begin

Integral:=fun(time1,MaxVal);

end;

procedure TForm1.Vertex1Click(Sender: TObject);

begin

AddVertex(sides,KAO,KAOWS);

MyRepaint;

DrawGraph(KAO,FO,sides);

end;

procedure TForm1.FormClose(Sender: TObject; var Action: TCloseAction);

begin

messageDLG ('Вы действительно хотите выйти', mtConfirmation, [mbYes, mbNo] , 0 );

end;

procedure SaveMyFile(var KAO,FO:Vector; var WS:ArrWay; var WScol,sides:BT; strfile:string);

var

 Fl:Textfile;

 str:string;

 i:BT;

 vsp:U;

begin

   AssignFile(Fl,strfile);

   {Reset(Fl);}

   Rewrite(Fl);

   str:=IntTostr(sides+1);

   writeln(Fl,str);

   for i:=1 to sides+1 do

            begin

             write(Fl,KAO[i]);

             if i<>(sides+1)then write(Fl,',');

            end;

   writeln(Fl);

   for i:=1 to KAO[sides+1]-1 do

            begin

             write(Fl,FO[i]);

             if i<>(KAO[sides+1]-1)then write(Fl,',');

            end;

   writeln(Fl);

   for i:=1 to KAO[sides+1]-1 do

            begin

             write(Fl,round(Cost[i]));

             if i<>(KAO[sides+1]-1)then write(Fl,',');

            end;

   writeln(Fl);

   writeln(Fl);

   for i:=1 to WScol do

            begin

             write(Fl,round(CostWSG[i]));

             if i<>(WScol)then write(Fl,',');

            end;

   writeln(Fl);

   writeln(Fl);

   for i:=1 to WScol do

    begin

     ChangeDirection(WS[i],vsp);

     {vsp:=WS[i];}

     while vsp<>nil do

        begin

         str:=IntToStr(vsp^.Inf);

         write(Fl,str);

         if vsp^.Next<>nil then write(Fl,',');

         vsp:=vsp^.Next;

        end;

     write(Fl,';');

     writeln(Fl);

    end;

  Close(Fl);

 { end;}

end;

procedure TForm1.Save1Click(Sender: TObject);

var

 str:string;

begin

if SaveDialog1.Execute then

  begin

   str:=SaveDialog1.Filename;

   SaveMyFile(KAO,FO,WS,WScol,sides,str);

  end;

end;

{-------------------------------------}

procedure InitialFillUpMetaVA;

var i,j: integer;

begin

for i := 1 to sides do

  for j:= KAO[i] to KAO[i+1]-1 do

    begin

      MetaVA[j].NumbKao:=i;

      MetaVA[j].NumbFo:=j;

      MetaVA[j].NumbDegree:=0;

    end;

end;

procedure AddArcEV(v1,v2,side:BT; var KAO,FO:Vector);

var

i:BT;

begin

for i:=KAO[side+1] downto KAO[v1+1]+1 do FO[i]:=FO[i-1];

FO[KAO[v1+1]]:=v2;

for i:=(side+1) downto v1+1 do KAO[i]:=KAO[i]+1;

end;

procedure AddMA(edgenumb, vert1, vert2, colev: BT);

var i: integer;

begin

if vert1<=vert2 then

 for i:=KAO[vert1] to KAO[vert1+1]-1 do

  if FO[i]=vert2 then

    begin

      MetaVA[i].NumbDegree:=MetaVA[i].NumbDegree+1;

      AddArcEV(edgenumb,i,colev,EdgeKAO,BranchFO);

    end;

if vert1>vert2 then

for i:=KAO[vert2] to KAO[vert2+1]-1 do

  if FO[i]=vert1 then

    begin

      MetaVA[i].NumbDegree:=MetaVA[i].NumbDegree+1;

      AddArcEV(edgenumb,i,colev,EdgeKAO,BranchFO);

    end;

end;

procedure DeleteIncident(brnum, sides:BT);

var

  i,j,k,l:BT;

  flag:boolean;

begin
{Удалить инцидентные ветви(brnum)}

for j:= sides downto 1 do

begin

flag:=false;

for i:= EdgeKAO[j] to EdgeKAO[j+1]-1 do

  if BranchFO[i]= brnum then flag:=true;

  if flag=true then

  for k:=EdgeKAO[j+1]-1 downto EdgeKAO[j] do

  begin

     MetaVA[BranchFO[k]].NumbDegree:= MetaVA[BranchFO[k]].NumbDegree-1;

     for l:= k to EdgeKAO[sides+1]-1 do BranchFO[l]:=BranchFO[l+1];

     for l:= EdgeKAO[sides+1]-1 to EdgeKAO[sides+1] do BranchFO[l]:=0;

     for l:= j+1 to sides+1 do EdgeKAO[l]:=EdgeKAO[l]-1;

  end;

end;

end;

procedure DeleteIncident2(brnum, sides:BT);

var

  i,j,k,l:BT;

  flag:boolean;

begin
{Удалить инцидентные ветви(brnum)}

for j:= sides downto 1 do

begin

flag:=false;

for i:= EdgeKAO2[j] to EdgeKAO2[j+1]-1 do

  if BranchFO2[i]= brnum then flag:=true;

  if flag=true then

  for k:=EdgeKAO2[j+1]-1 downto EdgeKAO2[j] do

  begin

     for l:= k to EdgeKAO2[sides+1]-1 do BranchFO2[l]:=BranchFO2[l+1];

     for l:= EdgeKAO2[sides+1]-1 to EdgeKAO2[sides+1] do BranchFO2[l]:=0;

     for l:= j+1 to sides+1 do EdgeKAO2[l]:=EdgeKAO2[l]-1;

  end;

end;

end;

procedure CoveringSearch_Step1(var covc,restr:BT; var CovSet: Vector);

var

  i:BT;

  flag: boolean;

begin

repeat

flag:=false;

for i:= Wscol downto 1 do

  if (EdgeKAO[i+1]-EdgeKAO[i]=1) and (covc<restr) then

    begin

      covc:=covc+1;

      CovSet[covc]:=BranchFO[EdgeKAO[i]];

      DeleteIncident(BranchFO[EdgeKAO[i]],Wscol);

      flag:=true;

    end;

until {(i<=1) and} (flag=false)

end;

procedure CoveringSearch_Step2(var covc,restr:BT; var CovSet: Vector);

var

  i,maxdeg, maxnum:BT;

begin

repeat

maxdeg:=0;

for i:= 1 to EdgeKAO[WScol+1]-1 do

 if MetaVA[BranchFO[i]].NumbDegree>maxdeg then

      begin

        maxdeg:=MetaVA[BranchFO[i]].NumbDegree;

        maxnum:=BranchFO[i];

      end;

 if (maxdeg>0) and (covc<restr) then

  begin

    covc:=covc+1;

    CovSet[covc]:=maxnum;

    DeleteIncident(maxnum,Wscol);

  end;

until (maxdeg=0) or (covc=restr)

end;

procedure CoveringSearch_Step2_Prob(var covc,restr:BT; var CovSet: Vector);

var

  i,maxdeg, maxnum, pcount:BT;

  ProbMaxNum: Vector;

begin

repeat

maxdeg:=0; pcount:=0;

for i:= 1 to EdgeKAO[WScol+1]-1 do

 if MetaVA[BranchFO[i]].NumbDegree>maxdeg then

      begin

        maxdeg:=MetaVA[BranchFO[i]].NumbDegree;

        maxnum:=BranchFO[i];

      end;

 if maxdeg>0 then

  begin

    for i:= 1 to EdgeKAO[WScol+1]-1 do

     if MetaVA[BranchFO[i]].NumbDegree=maxdeg then

      begin

        pcount:=pcount+1;

        ProbMaxNum[pcount]:= BranchFO[i];

      end;

    maxnum:=ProbMaxNum[Random(pcount)+1];

  end;

 if (maxdeg>0) and (covc<restr) then

  begin

    covc:=covc+1;

    CovSet[covc]:=maxnum;

    DeleteIncident(maxnum,Wscol);

  end;

until (maxdeg=0) or (covc=restr)

end;

procedure SomeDel(numbj,covc_my:BT; var restr,now_covc_my:BT; var CovSet,CovSetmy: Vector);

var

  now_covc,i:BT;

begin

if covc_my=restr  then

  begin

    now_covc:=0;

    EdgeKAO2:=EdgeKAO;

    BranchFO2:=BranchFO;

       for i:= 1 to covc_my do

         DeleteIncident2(CovSetmy[i],Wscol);

    for i:=1 to Wscol do

      if (EdgeKAO2[i+1]-EdgeKAO2[i])=0 then now_covc:=now_covc+1;

    if now_covc_my<now_covc then

      begin

        now_covc_my:=now_covc;

        CovSet:=CovSetmy;

        covc:=covc_my;

        for i:=1 to covc do

          writeln (CovSet[i], ' ==  ', MetaVA[CovSet[i]].NumbKao, ' - ', FO[MetaVA[CovSet[i]].NumbFo], ' :  ', MetaVA[CovSet[i]].NumbDegree);

        proc_cov:=(now_covc/Wscol)*100;

        writeln(proc_cov:7:3,' %  covering');

      end;

    exit;

  end

else

 if ((numbj+1)<= (EdgeKAO[WScol+1]-1))and(now_covc_my<Wscol) then

  begin

    SomeDel(numbj+1,covc_my,restr,now_covc_my,CovSet,CovSetmy);

    if (now_covc_my=Wscol) or(covc_my=restr)  then exit;

    covc_my:=covc_my+1;

    CovSetmy[covc_my]:=BranchFO[numbj+1];

    if MetaVA[BranchFO[numbj+1]].NumbDegree>0 then SomeDel(numbj+1,covc_my,restr,now_covc_my,CovSet,CovSetmy);

  end;

end;

procedure CoveringSearchExact(var covc,restr:BT; var CovSet: Vector);

var

  now_covc_my, covc_my, i:BT;

begin

now_covc_my:=0;

covc_my:=0;

SomeDel(0,covc_my,restr,now_covc_my,CovSet,CovSetmy);

for i:= 1 to covc do

  DeleteIncident(CovSet[i],Wscol);

end;

procedure TForm1.Button14Click(Sender: TObject);

var

  i,j, no_covc, restr, restr_g, big: integer;

  vsp: U;

  proc_cov:real;

  ChTab: TCost;

begin

if sides=0 then

  begin

   Application.MessageBox('Вы еще не загрузили гиперсеть!','Ошибка',MB_OK);

   exit;

  end;

if Wscol=0 then

  begin

   Application.MessageBox('В гиперсети нет ребер!','Ошибка',MB_OK);

   exit;

  end;

if SpinEdit1.Enabled=true then restr_g:=SpinEdit1.Value

  else restr_g:=Round((KAO[sides+1]-1)/2);

Big:=Round((KAO[sides+1]-1)/2);

restr:= 1;

if RadioButton1.Checked=true then Chart1.Series[ser].Title:='Alg1';

if RadioButton2.Checked=true then Chart1.Series[ser].Title:='Alg2';

if RadioButton3.Checked=true then Chart1.Series[ser].Title:='Rand';

if RadioButton4.Checked=true then Chart1.Series[ser].Title:='Exact';

writeln(Chart1.Series[ser].Title,': n=', sides, ' g=',Wscol);

repeat

InitialFillUpMetaVA;

(*writeln('---------MetVA---------');

for i:=1 to KAO[sides+1]-1 do

    writeln (MetaVA[i].NumbKao, ' - ', FO[MetaVA[i].NumbFo], ' :  ', MetaVA[i].NumbDegree);

writeln;

*)

for i:=1 to WScol+1 do EdgeKAO[i]:=1;

for i:=1 to WScol do

    begin

      vsp:=WS[i];

      while vsp^.Next<>nil do

        begin

          AddMA(i,vsp^.Next^.Inf, vsp^.Inf, WScol);

          vsp:=vsp^.Next;

        end;

    end;

covc:=0;

if RadioButton1.Checked=true

then

 begin

  CoveringSearch_Step1(covc,restr,CovSet);

 end;

if (RadioButton1.Checked or RadioButton2.Checked)

  then CoveringSearch_Step2(covc,restr,CovSet);

if RadioButton3.Checked

  then CoveringSearch_Step2_Prob(covc,restr,CovSet);

if RadioButton4.Checked

  then CoveringSearchExact(covc,restr,CovSet);

//output results

//writeln('---------Covering_Step2---------');

DrawGraph(KAO,FO,sides);

Edit1.Text:='Result: ' ;

if StringGrid1.RowCount<(covc+2) then StringGrid1.RowCount:=covc+2;

gtest:=gtest+1;

StringGrid1.ColCount:=gtest+1;

StringGrid1.Cells[gtest,0]:='cov'+IntToStr(gtest);

for i:=1 to covc do

  begin

    DrawEdge(MetaVA[CovSet[i]].NumbKao,FO[MetaVA[CovSet[i]].NumbFo]);

//    writeln (CovSet[i], ' ==  ', MetaVA[CovSet[i]].NumbKao, ' - ', FO[MetaVA[CovSet[i]].NumbFo], ' :  ', MetaVA[CovSet[i]].NumbDegree);

    Edit1.Text:=Edit1.Text+'; ('+ IntToStr(MetaVA[CovSet[i]].NumbKao) + ' - ' + IntToStr(FO[MetaVA[CovSet[i]].NumbFo])+') ';

    StringGrid1.Cells[gtest,i+1]:='('+ IntToStr(MetaVA[CovSet[i]].NumbKao) + ',' + IntToStr(FO[MetaVA[CovSet[i]].NumbFo])+')';

    StringGrid1.Cells[0,i]:=IntToStr(i);

  end;

//writeln;

//count procents

no_covc:=0;

for i:=1 to Wscol do

  if (EdgeKAO[i+1]-EdgeKAO[i])=0 then no_covc:=no_covc+1;

proc_cov:=(no_covc/Wscol)*100;

StringGrid1.Cells[gtest,1]:=FloatToStr(proc_cov)+'%';

//writeln(covc, '  ', proc_cov:7:3,' %  covering');

writeln('cov branches= ',covc, ' ** ', proc_cov:7:3,' %  covering');

Chtab[restr]:=proc_cov;

(*writeln('---------MetaVA_after---------');

for i:=1 to KAO[sides+1]-1 do

    writeln (MetaVA[i].NumbKao, ' - ', FO[MetaVA[i].NumbFo], ' :  ', MetaVA[i].NumbDegree);

writeln;

*)

restr:=restr+1;

until (proc_cov=100) or (restr>restr_g);

if RadioButton1.Checked=true then Chart1.Series[ser].Title:='Alg1';

if RadioButton2.Checked=true then Chart1.Series[ser].Title:='Alg2';

if RadioButton3.Checked=true then Chart1.Series[ser].Title:='Rand';

if RadioButton4.Checked=true then Chart1.Series[ser].Title:='Exact';

Chart1.Series[ser].ShowInLegend:=true;

for restr:= 1 to covc do

begin

 //if Chtab[restr]>0 then writeln ('restr = ', restr, ' !!! ',Chtab[restr]);

if ser=0 then Chart1.Series[ser].AddY(Chtab[restr],IntToStr(restr),clred);

if ser=1 then Chart1.Series[ser].AddY(Chtab[restr],IntToStr(restr),clgreen);

if ser=2 then Chart1.Series[ser].AddY(Chtab[restr],IntToStr(restr),clblue);

if ser=3 then Chart1.Series[ser].AddY(Chtab[restr],IntToStr(restr),clblack);

if ser=4 then Chart1.Series[ser].AddY(Chtab[restr],IntToStr(restr),clyellow);

end;

ser:=ser+1;

end;

procedure TForm1.CheckBox1Click(Sender: TObject);

begin

if Form1.SpinEdit1.Enabled=false

  then

    begin

      Form1.SpinEdit1.Enabled:=true;

      if sides=0 then Form1.SpinEdit1.MaxValue:=0

        else Form1.SpinEdit1.MaxValue:=Round((KAO[sides+1]-1)/2);

      Form1.SpinEdit1.MinValue:=0;

    end

    else Form1.SpinEdit1.Enabled:=false;

end;

procedure TForm1.Button3Click(Sender: TObject);

var

  i,j,ch_c,k, vran:BT;

  proc_cov, proc_av:real;

  flag: boolean;

begin

if sides=0 then

  begin

   Application.MessageBox('Вы еще не загрузили гиперсеть!','Ошибка',MB_OK);

   exit;

  end;

if Wscol=0 then

  begin

   Application.MessageBox('В гиперсети нет ребер!','Ошибка',MB_OK);

   exit;

  end;

if covc=0 then

  begin

   Application.MessageBox('В покрытии нет ни одной ветви! Найдите сначала покрытие!','Ошибка',MB_OK);

   exit;

  end;

proc_av:=0;

if Wscol>SpinEdit2.Value then

  begin

   for i:=1 to Wscol do CheckListBox1.Checked[i-1]:=false;

   for i:=1 to SpinEdit2.Value do

     begin

      repeat

       vran:=Random(WScol);

      until CheckListBox1.Checked[vran]=false;

      CheckListBox1.Checked[vran]:=true;

     end;

  end;

proc_cov:=0;

ch_c:=0;

for i:=1 to Wscol do

  if CheckListBox1.Checked[i-1]=true then ch_c:=ch_c+1; //counting checked edges

if ch_c>0 then

begin

for j:=1 to Wscol do

  if CheckListBox1.Checked[j-1]=true then

 begin

  flag:=false;

  for i:=1 to covc do

      if (PresentXY(WS[j], MetaVA[CovSet[i]].NumbKao,FO[MetaVA[CovSet[i]].NumbFO]) or

        PresentXY(WS[j], FO[MetaVA[CovSet[i]].NumbFO],MetaVA[CovSet[i]].NumbKAO))

       then flag:=true;

  if flag=true then proc_cov:=proc_cov+1;

 end;

proc_cov:=(proc_cov/ch_c)*100;

end;

proc_av:=proc_av+proc_cov;

//Edit2.Text:=FloatToStr(proc_cov);

Edit2.Text:=FloatToStr(proc_av);

end;

procedure TForm1.Button6Click(Sender: TObject);

var i,vran: BT;

begin

if sides=0 then

  begin

   Application.MessageBox('Вы еще не загрузили гиперсеть!','Ошибка',MB_OK);

   exit;

  end;

if Wscol=0 then

  begin

   Application.MessageBox('В гиперсети нет ребер!','Ошибка',MB_OK);

   exit;

  end;

if covc=0 then

  begin

   Application.MessageBox('В покрытии нет ни одной ветви! Найдите сначала покрытие!','Ошибка',MB_OK);

   exit;

  end;

if Wscol>SpinEdit2.Value then

  begin

   for i:=1 to Wscol do CheckListBox1.Checked[i-1]:=false;

   for i:=1 to SpinEdit2.Value do

     begin

      repeat

       vran:=Random(WScol);

      until CheckListBox1.Checked[vran]=false;

      CheckListBox1.Checked[vran]:=true;

     end;

  end;

end;

procedure TForm1.Button1Click(Sender: TObject);

begin

ser:=ser-1;

chart1.Series[ser].Clear;

Chart1.Series[ser].ShowInLegend:=false;

end;

begin

sides:=0;Wscol:=0;

covc:=0; gtest:=0;

Randomize; ser:=0;

writeln('*****************');

end.

