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unit DialogButton; 
 
interface 
 
uses 
  Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs, 
  Buttons, comctrls, stdctrls, dbtables, MMSystem, db, FMXUtils; 
 
const upperbound = 600; 
      Logon = 'Logon.htm'; 
 
type 
 
  TQuestionForm = class(TForm) 
    TrackBar1: TTrackBar; 
    Label1: TLabel; 
    Label2: TLabel; 
    Label3: TLabel; 
    Label4: TLabel; 
    QuestionLabel: TLabel; 
    CheckBox1: TCheckBox; 
    SpeedButton1: TSpeedButton; 
    SpeedButton2: TSpeedButton; 
    SpeedButton3: TSpeedButton; 
    procedure Button1Click(Sender: TObject); 
    procedure SpeedButton1Click(Sender: TObject); 
    procedure FormCreate(Sender: TObject); 
    procedure SpeedButton3Click(Sender: TObject); 
    procedure FormShow(Sender: TObject); 
  private 
    { Private declarations } 
  public 
    { Public declarations } 
  end; 
 
  TDialogButton = class(TSpeedButton) 
  private 
    { Private declarations } 
    FDataLinkGT: TDataLink; 
    FDataLinkHT: TDataLink; 
    FDataLinkET: TDataLink; 
    FGeneralTable: TDataSource; 
    FHypothesesTable: TDataSource; 
    FEvidencesTable: TDataSource; 
    function GetGeneralTable: TDataSource; 
    function GetHypothesesTable: TDataSource; 
    function GetEvidencesTable: TDataSource; 
    procedure SetGeneralTable(Value: TDataSource); 
    procedure SetHypothesesTable(Value: TDataSource); 
    procedure SetEvidencesTable(Value: TDataSource); 
  protected 
    { Protected declarations } 
    property DataLinkGT: TDataLink read FDataLinkGT; 
    property DataLinkHT: TDataLink read FDataLinkHT; 
    property DataLinkET: TDataLink read FDataLinkET; 
  public 
    { Public declarations } 
    constructor Create(AOwner: TComponent); override; 
    destructor Destroy; override; 
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procedure Click; override; 
  published 
    { Published declarations } 
    property GeneralTable: TDataSource read GetGeneralTable write SetGeneralTable; 
    property HypothesesTable: TDataSource read GetHypothesesTable write SetHypothesesTable; 
    property EvidencesTable: TDataSource read GetEvidencesTable write SetEvidencesTable; 
  end; 
 
 
var    response: integer; 
 
procedure Register; 
 
 
implementation 
 
{$R  *.DFM} 
 
procedure TQuestionForm.Button1Click(Sender: TObject); 
begin 
     response := TrackBar1.Position; 
     Close; 
end; 
 
procedure TQuestionForm.SpeedButton1Click(Sender: TObject); 
begin 
     response := TrackBar1.Position; 
     ModalResult := 10; 
end; 
 
procedure TQuestionForm.SpeedButton3Click(Sender: TObject); 
begin 
     response := TrackBar1.Position; 
     ModalResult := 20; 
end; 
 
procedure TQuestionForm.FormCreate(Sender: TObject); 
begin 
     Width := Round(Screen.Width /1.5); 
     Height := Round(Screen.Height / 1.5); 
     Top := Round(Screen.Height / 7); 
     Left := (Screen.Width - Width) div 2; 
end; 
 
procedure TQuestionForm.FormShow(Sender: TObject); 
 var   ms : TMemoryStream; 
begin 
   {begin question - voice} 
      {try 
         ms := TMemoryStream.Create; 
         (EvidencesTable.DataSet.FieldByName('Voice_sym_quest') as TBlobField).SaveToStream(ms); 
         sndPlaySound(ms.Memory, SND_ASYNC or SND_MEMORY); 
      except 
         ShowMessage('Playing error'); 
      end; 
      ms.Free;} 
     {end question - voice} 
end; 
 

E�������F����
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constructor TDialogButton.Create(AOwner: TComponent); 
begin 
     inherited Create(AOwner); 
 
     FDataLinkGT := TDataLink.Create; 
     FDataLinkHT := TDataLink.Create; 
     FDataLinkET := TDataLink.Create; 
end; 
 
destructor TDialogButton.Destroy; 
begin 
     FDataLinkGT.Free; 
     FDataLinkHT.Free; 
     FDataLinkET.Free; 
     inherited Destroy; 
    
end; 
 
function TDialogButton.GetGeneralTable: TDataSource; 
begin 
  Result := FDataLinkGT.DataSource; 
end; 
 
function TDialogButton.GetHypothesesTable: TDataSource; 
begin 
  Result := FDataLinkHT.DataSource; 
end; 
 
function TDialogButton.GetEvidencesTable: TDataSource; 
begin 
  Result := FDataLinkET.DataSource; 
end; 
 
procedure TDialogButton.SetGeneralTable(Value: TDataSource); 
begin 
 if Value = FDatalinkGT.Datasource then Exit; 
  
  FDataLinkGT.DataSource := Value; 
  if Value <> nil then Value.FreeNotification(Self); 
 
end; 
 
procedure TDialogButton.SetHypothesesTable(Value: TDataSource); 
begin 
 if Value = FDatalinkHT.Datasource then Exit; 
 
  FDataLinkHT.DataSource := Value; 
  if Value <> nil then Value.FreeNotification(Self); 
 
end; 
 
procedure TDialogButton.SetEvidencesTable(Value: TDataSource); 
begin 
 if Value = FDatalinkET.Datasource then Exit; 
 
  FDataLinkET.DataSource := Value; 
  if Value <> nil then Value.FreeNotification(Self); 
 
end; 

E�������F����
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procedure TDialogButton.Click; 
    var i, j, k,  hypotheses, evidence, bestvar, best, resp: integer; 
    rulevalue, varflag: array [1..70] of real; 
    p_array, mini, maxi: array [1..100] of real; 
    questions, varq: array [1..upperbound] of integer; 
    hypotheses_mentioned: array [1..100] of integer; 
    rv, a1, a2, a3, a4, prior, p, py, pn, pe, maxofmin: real; 
    add_strings: TStrings; 
    ms: TMemoryStream; 
    QuestionForm: TQuestionForm; 
 
label 340; 
begin 
    inherited Click; 
    QuestionForm := TQuestionForm.Create(Self); 
    best := 1; 
    add_strings := TStringList.Create; 
    add_strings.SaveToFile(Logon); 
    add_strings.Append('<HTML>'); 
    add_strings.Append('<HEAD>'); 
    add_strings.Append('</HEAD>'); 
    add_strings.Append('<BODY  background="bkgnd.jpg" TEXT="#000000"  LINK="#0000EE" 
VLINK="#551A8B" ALINK="#FF0000">'); 
    add_strings.Append('</BODY>'); 
    add_strings.Append('</HTML>'); 
    hypotheses := HypothesesTable.DataSet.RecordCount; 
    evidence :=  EvidencesTable.DataSet.RecordCount; 
    for j := 1 to evidence do varflag[j] := 1; 
    for j := 1 to hypotheses do  hypotheses_mentioned[j] := 1; 
     
    {definition of appriory probabilities and rule values} 
 
    for i:= 1 to  hypotheses 
        do 
          begin 
                p_array[i] := HypothesesTable.DataSet.FieldValues['p']; 
                HypothesesTable.DataSet.Next; 
          end; 
    for i:= 1 to  GeneralTable.DataSet.RecordCount 
        do 
          begin 
               questions[round(GeneralTable.DataSet.FieldValues['id_decease'])] := 
questions[round(GeneralTable.DataSet.FieldValues['id_decease'])] + 1; 
               rulevalue[round( GeneralTable.DataSet.FieldValues['id_symtom'])] := rulevalue[round( 
GeneralTable.DataSet.FieldValues['id_symtom'])] + abs(GeneralTable.DataSet.FieldValues['py'] - 
GeneralTable.DataSet.FieldValues['pn']); 
               GeneralTable.DataSet.Next; 
          end; 
    for i:= 1 to  GeneralTable.DataSet.RecordCount do varq[i] := questions[i]; 
 
{determining the most appropriate sympthom and question} 
 340: 
    rv := 0; 
    bestvar := 0; 
    for j := 1 to evidence 
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do 
          begin 
               if rulevalue[j]>rv 
                  then 
                      begin 
                           bestvar := j; 
                           rv := rulevalue[j]; 
                      end; 
               rulevalue[j] := 0; 
          end; 
     if (bestvar = 0) 
        then 
            begin 
                 add_strings.Strings[add_strings.Count - 2] := '<BR><B><FONT SIZE=14><FONT 
COLOR="#DD0000"> �������	� �	���� 
���" </FONT></FONT></B>'; 
                 add_strings.Strings[add_strings.Count - 1] := '</BODY>'; 
                 add_strings.Append('</HTML>'); 
                 PlaySound('nosymptoms.wav', 0, SND_FILENAME); 
                 ShowMessage('�������	� �	���� 
���"'); 
                 add_strings.SaveToFile(Logon); 
                 {DisplayForm.Display.LoadStrings(add_strings);} 
                 Enabled := false; 
�����������������Y9:J�Z[�\4�����������
�������	����������������	���?������
���������\] 
                 Exit; 
                 {Application.Terminate;} 
            end; 
     EvidencesTable.DataSet.First; 
     EvidencesTable.DataSet.Filter := 'id_symtom =' + IntToStr(bestvar); 
     EvidencesTable.DataSet.FindNext; 
     varflag[bestvar] := 0; 
     QuestionForm.QuestionLabel.Caption := EvidencesTable.DataSet.FieldValues['symptom_question']; 
 
     resp := QuestionForm.ShowModal; 
 
     if  resp = 10 
        then 
            begin 
                 add_strings.SaveToFile(Logon); 
                 ExecuteFile(Logon,'',ExtractFilePath(Application.ExeName),1); 
            end 
        else if resp = 20 then 
             begin 
                   HypothesesTable.DataSet.First; 
                   HypothesesTable.DataSet.Filter := 'id_decease =' + IntToStr(best); 
                   HypothesesTable.DataSet.FindNext; 
                    PlaySound('mostprobable.wav', 0, SND_FILENAME); 
                     {begin question - voice} 
                     try 
                        ms := TMemoryStream.Create; 
                        (HypothesesTable.DataSet.FieldByName('Voice_decese') as 
TBlobField).SaveToStream(ms); 
                        sndPlaySound(ms.Memory, SND_SYNC or SND_MEMORY); 
                     except 
                        ShowMessage('Playing error'); 
                     end; 
                     ms.Free; 
                     {end question - voice} 
                   ShowMessage(',��	���	�
	��� 
���	��� - ' + 
HypothesesTable.DataSet.FieldValues['decease'] + ' � 	���	�
	��� ' + FloatToStr(p_array[best])); 
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end; 
     if QuestionForm.CheckBox1.Checked 
        then 
            begin 
                 add_strings.SaveToFile(Logon); 
                 Enabled := false; 
�����������������Y9:J�Z[�\4�����������
�������	����������������	���?������
���������\] 
                 Exit; 
            end; 
     add_strings.Strings[add_strings.Count - 2] := '<BR><B><FONT SIZE=+2><FONT 
COLOR="#DD0000">' + EvidencesTable.DataSet.FieldValues['symptom_question']; 
     add_strings.Strings[add_strings.Count - 1] := ' <FONT COLOR="#0000FF">' + IntToStr(response)  
+ '</FONT></FONT></FONT></B>'; 
     add_strings.Append('</BODY>'); 
     add_strings.Append('</HTML>'); 
 
     {analysis of response of customer and correction of probabilities} 
 
      {correction of probabilities based on response} 
 
      for i := 1 to hypotheses do 
          begin 
               GeneralTable.DataSet.First; 
               GeneralTable.DataSet.Filter := 'id_decease =' + IntToStr(i); 
               for k := 1 to varq[i] do 
                   begin 
                        GeneralTable.DataSet.FindNext; 
                        if (GeneralTable.DataSet.FieldValues['id_symtom'] <> bestvar) or (questions[i] = 0) 
then Continue; 
                        questions[i] := questions[i] - 1; 
                        p:=p_array[i]; 
                        py:= GeneralTable.DataSet.FieldValues['py']; 
                        pn:= GeneralTable.DataSet.FieldValues['pn']; 
                        pe:=p*py + (1-p)*pn; 
                        if response > 0 
                           then p_array[i]:=p*(1+(py/pe-1)*response/5) 
                           else p_array[i]:=p*(1+(py-(1-py)*pe/(1-pe))*response/5); 
                        if p_array[i]=round(p_array[i]) then questions[i]:=0; 
                   end; 
          end; 
 
          {determining of new values of rules and minimal and maximal values of the probabilities} 
 
          maxofmin:=0; 
          best:=0; 
          for i:=1 to hypotheses 
              do 
                begin 
                     GeneralTable.DataSet.First; 
                     GeneralTable.DataSet.Filter := 'id_decease =' + IntToStr(i); 
                     p:=p_array[i]; 
                     a1:=1; 
                     a2:=1; 
                     a3:=1; 
                     a4:=1; 
                     HypothesesTable.DataSet.First; 
                     HypothesesTable.DataSet.Filter := 'id_decease =' + IntToStr(i); 
                     HypothesesTable.DataSet.FindNext; 
                     prior := HypothesesTable.DataSet.FieldValues['p']; 
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                     for k:=1 to varq[i] do 
                         begin 
                              GeneralTable.DataSet.FindNext; 
                              {**********} 
                              j:=GeneralTable.DataSet.FieldValues['id_symtom']; 
                              {**********} 
                              py:= GeneralTable.DataSet.FieldValues['py']; 
                              pn:= GeneralTable.DataSet.FieldValues['pn']; 
                              if varflag[j]*questions[i]=0 then Continue; 
                              if (pn > py) 
                                 then 
                                     begin 
                                          py:=1-py; 
                                          pn:=1-pn; 
                                     end; 
                              rulevalue[j]:=rulevalue[j]+abs(py-pn); 
                              a1:=a1*py; 
                              a2:=a2*pn; 
                              a3:=a3*(1-py); 
                              a4:=a4*(1-pn); 
                         end; 
                    maxi[i]:=p*a1/(p*a1+(1-p)*a2); 
                    mini[i]:=p*a3/(p*a3+(1-p)*a4); 
                    if maxi[i]< prior 
                       then 
                           begin 
                                questions[i]:=0; 
                                if hypotheses_mentioned[i] = 1 
                                   then 
                                       begin 
                                            add_strings.Strings[add_strings.Count - 2] := '<BR> <FONT 
COLOR="#00FF00"> .��
� ���������  ' + HypothesesTable.DataSet.FieldValues['decease'] + 
'</FONT>'; 
                                            add_strings.Strings[add_strings.Count - 1] := '</BODY>'; 
                                            add_strings.Append('</HTML>'); 
                                            PlaySound('canexclude.wav', 0, SND_FILENAME); 
                                            {begin question - voice} 
                                             try 
                                                ms := TMemoryStream.Create; 
                                                (HypothesesTable.DataSet.FieldByName('Voice_decese') as 
TBlobField).SaveToStream(ms); 
                                                sndPlaySound(ms.Memory, SND_SYNC or SND_MEMORY); 
                                             except 
                                                ShowMessage('Playing error'); 
                                             end; 
                                             ms.Free; 
                                             {end question - voice} 
                                       end; 
                                hypotheses_mentioned[i] := 0; 
                           end; 
                    if mini[i]>maxofmin 
                       then 
                           begin 
                                best := i; 
                                maxofmin := mini[i]; 
                           end; 
                end; 
 
         { search of the most probabale hypothes } 
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for i:=1 to hypotheses 
              do if (mini[best] <= maxi[i]) and (i <> best) then maxofmin := 0; 
          if maxofmin = 0 then goto 340; 
          HypothesesTable.DataSet.First; 
          HypothesesTable.DataSet.Filter := 'id_decease =' + IntToStr(best); 
          HypothesesTable.DataSet.FindNext; 
          PlaySound('mostprobable.wav',0, SND_FILENAME); 
          {begin question - voice} 
          try 
             ms := TMemoryStream.Create; 
             (HypothesesTable.DataSet.FieldByName('Voice_decese') as TBlobField).SaveToStream(ms); 
             sndPlaySound(ms.Memory, SND_SYNC or SND_MEMORY); 
          except 
             ShowMessage('Playing error'); 
          end; 
          ms.Free; 
          {end question - voice} 
          ShowMessage(',��	���	�
	��� 
���	��� - ' + HypothesesTable.DataSet.FieldValues['decease'] 
+ ' � 	���	�
	��� ' + FloatToStr(p_array[best])); 
          add_strings.Strings[add_strings.Count - 2] := '<BR><B><FONT SIZE=14><FONT 
COLOR="#DD0000"> ,��	���	�
	��� 
���	��� - ' + 
HypothesesTable.DataSet.FieldValues['decease'] + ' � 	���	�
	��� ' + FloatToStr(p_array[best]) + 
'</FONT></FONT></B>'; 
          add_strings.Strings[add_strings.Count - 1] := '</BODY>'; 
          add_strings.Append('</HTML>'); 
          add_strings.SaveToFile(Logon); 
          Enabled := false; 
����������Y9:J�Z[�\4�����������
�������	����������������	���?������
���������\] 
end; 
 
procedure Register; 
begin 
  RegisterComponents('MedInfTraining', [TDialogButton]); 
end; 
 
end. 
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unit SurgeryOperationsView; 
 
interface 
 
uses 
  Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, 
Dialogs, 
  ComCtrls, inifiles, FMXUtils; 
 
type 
  TSurgeryOperationsView = class(TTreeView) 
  private 
    { Private declarations } 
    ini: TIniFile; 
    strs, first_substrs, second_substrs, third_substrs: TStrings; 
  protected 
    { Protected declarations } 
  public 
    { Public declarations } 
    procedure DblClick; override; 
    procedure ShowItems; 
  published 
    { Published declarations } 
  end; 
 
procedure Register; 
 
implementation 
 
procedure CutStr (s: string; var first_substr: string; var 
second_substr: string; var third_substr: string); 
         var add_str: string; 
begin 
     {cutting string} 
     first_substr:=s; 
     Delete(first_substr, 1, Pos('=', first_substr)); 
     add_str:=first_substr; 
     Delete(first_substr, Pos('|', first_substr), 
length(first_substr)); 
     second_substr:=add_str; 
     Delete(second_substr, 1, Pos('|', second_substr)); 
     add_str:= second_substr; 
     Delete(second_substr, Pos('|', second_substr), 
length(second_substr)); 
     third_substr:=add_str; 
     Delete(third_substr, 1, Pos('|', third_substr)); 
     {add_str:= third_substr; 
     Delete(third_substr, Pos('|', third_substr), 
length(third_substr)); and so on} 
end; 
 
procedure CutTStrings(strs: TStrings; var first_substrs: TStrings; 
var second_substrs: TStrings; var third_substrs: TStrings); 
var i: integer; 
    first_substr, second_substr, third_substr: string; 
begin 
     {cutting TStrings} 
      first_substrs.Assign(strs); 
      second_substrs.Assign(strs); 
      third_substrs.Assign(strs); 
      {******************} 
      for i:=0 to strs.Count -1 
          do 
            begin 
                 first_substr:=first_substrs.Strings[i]; 
                 second_substr:=second_substrs.Strings[i]; 
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                 third_substr:=third_substrs.Strings[i]; 
                 CutStr(strs.Strings[i], first_substr, second_substr,
third_substr); 
                 first_substrs.Strings[i]:= first_substr; 
                 second_substrs.Strings[i]:= second_substr; 
                 third_substrs.Strings[i]:= third_substr; 
            end; 
end; 
 
 
procedure Register; 
begin 
  RegisterComponents('MedInfTraining', [TSurgeryOperationsView]); 
end; 
 
procedure TSurgeryOperationsView.DblClick; 
begin 
inherited DblClick; 
if  Selected.ImageIndex = 2 then 
     begin 
          ini.ReadSectionValues(Selected.Parent.Text, strs); 
          CutTStrings(strs, first_substrs, second_substrs, 
third_substrs); 
          ExecuteFile(third_substrs.Strings[Selected.AbsoluteIndex - 
Selected.Parent.AbsoluteIndex - 1],'', 
ExtractFilePath(Application.ExeName)+'Video' , SW_SHOW); 
     end; 
end; 
 
procedure TSurgeryOperationsView.ShowItems; 
var 
    CurNode, SubNode: TTreeNode; 
    numsec, counter_items: integer; 
    sections: TStrings; 
begin 
   ShowHint := false;  
   Parent.Width := Screen.Width; 
   Parent.Height := Screen.Height; 
   Width := (Parent.Width * 9) div 10; 
   Height := (Parent.Height * 9) div 10; 
   Left := (Parent.Width - Width) div 2; 
   Top := (Parent.Height - Height) div 2; 
   sections:= TStringList.Create; 
   strs := TStringList.Create; 
   first_substrs := TStringList.Create; 
   second_substrs := TStringList.Create; 
   third_substrs := TStringList.Create; 
   ini:= 
TIniFile.Create(ExtractFilePath(Application.ExeName)+'\Video\Video.in
i'); 
   ini.ReadSections(sections); 
   Items.AddFirst(nil,'Îïåðàö³¿'); 
   for numsec:=0 to sections.Count -1  do 
       begin 
            CurNode := Items.AddChild(Items[0], 
sections.Strings[numsec]); 
            CurNode.ImageIndex := 1; 
            CurNode.SelectedIndex := 1; 
            {*****************************************} 
            first_substrs.Clear; 
            second_substrs.Clear; 
            third_substrs.Clear; 
            strs.Clear; 
            {*****************************************} 
            ini.ReadSectionValues(sections.Strings[numsec], strs ); 
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CutTStrings(strs, first_substrs, second_substrs, third_substrs); 
             for counter_items:=0 to strs.Count - 1 do 
                 begin 
                      SubNode := Items.AddChild(CurNode, 
first_substrs.Strings[counter_items] + second_substrs.Strings[counter_items]); 
                      SubNode.ImageIndex := 2; 
                      SubNode.SelectedIndex := 3; 
                 end; 
       end; 
 
end; 
 
 
end. 
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unit MedicalSlidesViewer; 
 
interface 
 
uses 
  Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, 
Dialogs, 
  ComCtrls, jpeg, inifiles, extctrls, stdctrls; 
 
type 
  TMedicalSlidesViewer = class(TTreeView) 
   private 
    { Private declarations } 
    ini: TIniFile; 
    strs, first_substrs, second_substrs, third_substrs: TStrings; 
    FDisplay: TImage; 
    FExplanation: TLabel; 
    procedure SetDisplay (Value: TImage); 
    procedure SetExplanation (Value: TLabel); 
   protected 
    { Protected declarations } 
   public 
    { Public declarations } 
     procedure DblClick; override; 
     procedure ShowItems; 
     constructor Create(AOwner: TComponent); override; 
   published 
    { Published declarations } 
    property  Display: TImage read FDisplay write SetDisplay; 
    property Explanation: TLabel read FExplanation write 
SetExplanation;  
  end; 
 
  procedure Register; 
 
implementation 
 
 
 
procedure TMedicalSlidesViewer.SetDisplay(Value: TImage); 
begin 
 if (Value <> nil) then FDisplay := Value; 
end; 
 
procedure TMedicalSlidesViewer.SetExplanation(Value: TLabel); 
begin 
 if (Value <> nil) then FExplanation := Value; 
end; 
 
procedure CutStr (s: string; var first_substr: string; var 
second_substr: string; var third_substr: string); 
         var add_str: string; 
begin 
     {cutting string} 
     first_substr:=s; 
     Delete(first_substr, 1, Pos('=', first_substr)); 
     add_str:=first_substr; 
     Delete(first_substr, Pos('|', first_substr), 
length(first_substr)); 
     second_substr:=add_str; 
     Delete(second_substr, 1, Pos('|', second_substr)); 
     add_str:= second_substr; 
     Delete(second_substr, Pos('|', second_substr), 
length(second_substr)); 
     third_substr:=add_str; 
     Delete(third_substr, 1, Pos('|', third_substr)); 
     {add_str:= third_substr; 
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Delete(third_substr, Pos('|', third_substr), length(third_substr)); 
and so on} 
end; 
 
procedure CutTStrings(strs: TStrings; var first_substrs: TStrings; 
var second_substrs: TStrings; var third_substrs: TStrings); 
var i: integer; 
    first_substr, second_substr, third_substr: string; 
begin 
     {cutting TStrings} 
      first_substrs.Assign(strs); 
      second_substrs.Assign(strs); 
      third_substrs.Assign(strs); 
      {******************} 
      for i:=0 to strs.Count -1 
          do 
            begin 
                 first_substr:=first_substrs.Strings[i]; 
                 second_substr:=second_substrs.Strings[i]; 
                 third_substr:=third_substrs.Strings[i]; 
                 CutStr(strs.Strings[i], first_substr, second_substr,
third_substr); 
                 first_substrs.Strings[i]:= first_substr; 
                 second_substrs.Strings[i]:= second_substr; 
                 third_substrs.Strings[i]:= third_substr; 
            end; 
end; 
 
 
procedure Register; 
begin 
  RegisterComponents('MedInfTraining', [TMedicalSlidesViewer]); 
end; 
 
procedure TMedicalSlidesViewer.DblClick; 
var peg: TJPEGImage; 
begin 
inherited DblClick; 
if  Selected.ImageIndex = 2 then 
     begin 
          ini.ReadSectionValues(Selected.Parent.Text, strs); 
          CutTStrings(strs, first_substrs, second_substrs, 
third_substrs); 
 
          {ExecuteFile(third_substrs.Strings[Selected.AbsoluteIndex -
Selected.Parent.AbsoluteIndex - 1],'', 
ExtractFilePath(Application.ExeName)+'Video' , SW_SHOW);} 
 
          
{********************************************************************
*************************} 
       peg := TJPEGImage.Create; 
       
peg.LoadFromFile(ExtractFilePath(Application.ExeName)+'\Slides\'+thir
d_substrs.Strings[Selected.AbsoluteIndex - 
Selected.Parent.AbsoluteIndex - 1]); 
       Display.Picture.Bitmap.Assign(peg); 
       {if (Display.Picture.Width >= Parent.Width - 40) or 
(Display.Picture.Height >= Parent.Height - 40) 
          then 
              if Display.Picture.Width >=  Display.Picture.Height 
                 then 
                     begin 
                          Display.Height := 
Round(Display.Picture.Bitmap.Height * ((Parent.Width -
40)/Display.Picture.Bitmap.Width)); 
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Display.Width := Parent.Width -40; 
                     end 
                 else 
                     begin 
                          Display.Width := 
Round(Display.Picture.Bitmap.Width * ((Parent.Height -
40)/Display.Picture.Bitmap.Height)); 
                          Display.Height := Parent.Height -40; 
                     end; 
       Display.Left := Round((Parent.Width - Display.Width)/2); 
       Display.Top := Round((Parent.Height - Display.Height)/2);} 
        
       Explanation.Caption := 
second_substrs.Strings[Selected.AbsoluteIndex - 
Selected.Parent.AbsoluteIndex - 1]; 
     end; 
end; 
 
procedure TMedicalSlidesViewer.ShowItems; 
var 
    CurNode, SubNode: TTreeNode; 
    numsec, counter_items: integer; 
    sections: TStrings; 
begin 
   ShowHint := false;  
   Parent.Width := Screen.Width; 
   Parent.Height := Screen.Height; 
   {Width := (Parent.Width * 9) div 10; 
   Height := (Parent.Height * 9) div 10; 
   Left := (Parent.Width - Width) div 2; 
   Top := (Parent.Height - Height) div 2;} 
   sections:= TStringList.Create; 
   strs := TStringList.Create; 
   first_substrs := TStringList.Create; 
   second_substrs := TStringList.Create; 
   third_substrs := TStringList.Create; 
   ini:= 
TIniFile.Create(ExtractFilePath(Application.ExeName)+'\Slides\Slides.
ini'); 
   ini.ReadSections(sections); 
   Items.AddFirst(nil,'������'); 
   for numsec:=0 to sections.Count -1  do 
       begin 
            CurNode := Items.AddChild(Items[0], 
sections.Strings[numsec]); 
            CurNode.ImageIndex := 1; 
            CurNode.SelectedIndex := 1; 
            {*****************************************} 
            first_substrs.Clear; 
            second_substrs.Clear; 
            third_substrs.Clear; 
            strs.Clear; 
            {*****************************************} 
            ini.ReadSectionValues(sections.Strings[numsec], strs ); 
             CutTStrings(strs, first_substrs, second_substrs, 
third_substrs); 
             for counter_items:=0 to strs.Count - 1 do 
                 begin 
                      SubNode := Items.AddChild(CurNode, 
first_substrs.Strings[counter_items] + 
second_substrs.Strings[counter_items]); 
                      SubNode.ImageIndex := 2; 
                      SubNode.SelectedIndex := 3; 
                 end; 
       end; 
 
end; 
 
constructor TMedicalSlidesViewer.Create(AOwner: TComponent); 
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begin 
     inherited Create(AOwner); 
 
     FDisplay := TImage.Create(AOwner); 
     FExplanation := TLabel.Create(AOwner); 
end; 
 

end. 
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//*******************************************************************
*********** 
// DelaySystemSolution.java: Applet 
// 
//*******************************************************************
*********** 
import java.applet.*; 
import java.awt.*; 
 
//===================================================================
=========== 
// Main Class for applet DelaySystemSolution 
// 
//===================================================================
=========== 
public class DelaySystemSolution 
{ 
 // Parameters of the system 
    double m_dBeta; 
 double m_dGamma; 
 double m_dAlpha; 
 double m_dMu_c; 
 double m_dRo; 
 double m_dMu_f; 
 double m_dEta; 
 double m_dSigma; 
 double m_dMu_m; 
 double m_dTau; 
 
 
 // SOLUTION (initial value and solution at xend) /////////// 
 double[] y; 
 //////////////////////////////////////////////////////////// 
 
 
 
 //  POSITS ///////////////////////////////////////////////// 
  
 // Meaning of these variables: 
 // ifirst lowest step number still in memory coef; 
 // last  address of last data written by store on 
common block coef 
 //   Must be set to 0 in the calling program 
 //   before the first call. 
 // x0  initial point, must be set  in the calling program 
 //   before the first call. 
 // xlast = x + h of last written step; 
 // ipos  position of last successful search in 
function ylag; 
 // disc  logical variable, necessary for the 
distinction 
 //   of k7 and k1 of the following step in the 
case 
 //   when y(x0) is different from phi(x0). 
 
 int ifirst; 
 int last; 
 double x0; 
 double xlast; 
 int ipos; 
 boolean disc; 
 
 //////////////////////////////////////////////// 
 // STAT contains statistical information: 
 //////////////////////////////////////////////// 
 // nfcn number of function evaluations 
 // nstep number of computed steps 
 // naccpt number of accepted steps 
 // nrejct number of rejected steps 
 
 int nfcn; 
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int nstep; 
 int naccpt;  
 int nrejct; 
 
 //////////////////////////////////////////////// 
 // UROUND   smallest number satisfying 1. + uround > 1. 
 //   (to be adapted by user) 
 //////////////////////////////////////////////// 
 
 
 //////////////////////////////////////////////// 
 // COEF contains coefficients for global solution   
 //////////////////////////////////////////////// 
 
 
 final int nn = 4; 
 final int mxst = 800; 
 private double xstor[]; 
 private double ystor[][]; 
 private double c1[][]; 
 private double c2[][]; 
 private double c3[][]; 
 private double c4[][]; 
 
 final double uround = 5.e-8; 
 
 ///////////////////////////////////////////////// 
 // SIZE OF SYSTEM  ////////////////////////////// 
 ///////////////////////////////////////////////// 
 int n; 
 ///////////////////////////////////////////////// 
 
 
 
 ///////////////////////////////////////////////////////////////
//// 
 // This method return value of system right-side f(x,y(x),y(x-
tau)) 
 // for given (x,y)
 /////////////////////////////////////////////// 
 ///////////////////////////////////////////////////////////////
//// 
 synchronized public double[] fcn(double x, double y[]) 
 { 
  double[] dRight_side = new double[Math.max(n, nn) + 1]; 
  // ìîäåëèðîâàíèå âîñïàëèòåëüíîãî ïðîöåññà èíôåêöèîííîé 
ïðèðîäû 
  dRight_side[1] = (m_dBeta - m_dGamma * y[3])*y[1]; 
  dRight_side[2] = xi(y[4]) * m_dAlpha * ylag(1, x - 
m_dTau) * ylag(3, x - m_dTau) - m_dMu_c * (y[2] - 1.); 
  dRight_side[3] = m_dRo * y[2] - (m_dMu_f + m_dEta * 
m_dGamma * y[1]) * y[3]; 
  dRight_side[4] = m_dSigma * y[1] - m_dMu_m * y[4]; 
  return dRight_side;   
 } 
 
 public double phi(int i, double x) 
 { 
  switch (i) 
  { 
   case 1:  
    return Math.max(0, x + 1.e-6); 
   case 2: 
    return 1.; 
   case 3: 
    return 1.; 
   default: 
    return 0.; 
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} 
 } 
 
 double xi(double m) 
 { 
  if(m <= .1) 
  { 
   return 1.; 
  } 
  if((m >= .1) & (m <= 1)) 
  { 
   return (1 - m) / (10./9.); 
  } 
  else 
  { 
   return 0.; 
  } 
 } 
 
 
 synchronized public void retard(int n, double x, double y[], 
double xend, double eps, double hmax, double h) 
 { 
 
 
  // Numerical solution of a system of first order 
  // retarded differential equations y'=f(x,y(x),y(x-
tau),...). 
  // This is based on an embedded Runge-Kutta method of 
order (4)5 
  // due to Dormand & Prince (with stepsize control). 
  // C. F. sections II.5 and II.15 
  // 
  // 
  // 
  // INPUT PARAMETERS 
  ///////////////////////////////////////// 
  // n   dimension of the system (n <= 51) 
  // fcn   name of void function computing 
the 
  //    first derivative f(x,y) 
  // x   initial x-value 
  // xend   final x-value  (xend > x) 
  // double[] y initial values for y 
  // eps   local tolerance 
  // hmax   maximal step size 
  // h   initial step size guess 
  // 
  // 
  // OUTPUT PARAMETERS 
  ////////////////////////////////////////// 
  // double y   solution at xend 
  // 
  ////////////////////////////////////////// 
 
  double[] k1 = new double[Math.max(n, nn) + 1];  
  double[] k2 = new double[Math.max(n, nn) + 1]; 
  double[] k3 = new double[Math.max(n, nn) + 1];   
  double[] k4 = new double[Math.max(n, nn) + 1];  
  double[] k5 = new double[Math.max(n, nn) + 1];  
  double[] k6 = new double[Math.max(n, nn) + 1];  
  double[] k7 = new double[Math.max(n, nn) + 1];  
  double[] y1 = new double[Math.max(n, nn) + 1]; 
  boolean reject; 
  double xph; 
  double err; 
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double demon; 
  double fac; 
  double hnew; 
  int iadr; 
 
  int nmax = 3000; // maximal number of steps 
 
  // initial preparations 
  /////////////////////////////////////////// 
 
  hmax = Math.abs(hmax); 
  h = Math.min(Math.max(1.e-4, Math.abs(h)), hmax); 
  h = h / Math.abs(h); //signum of h 
  eps = Math.max(eps, 7. * uround); 
  reject = false; 
  naccpt = 0; 
  nrejct = 0; 
  nfcn = 1; 
  nstep = 0; 
  disc = true; 
  k1 = fcn(x, y); 
 
  if (! disc) 
  { 
   k1 = fcn(x, y); 
  } 
   
  // basic integration step 
  ////////////////////////////////////////////// 
  // NewStepLabel: 
  disc = true; 
  while (!((nstep > nmax) | (x + .1 * h == x))) 
  { 
   if ((x - xend) + uround > 0.) 
   { 
    return; 
   } 
   if ((x + h - xend) > 0.) 
   { 
    h = xend - x; 
   } 
   nstep = nstep + 1; 
 
   // the 7 Runge - Kutta stages 
   for (int i = 1; i <= n; i++) 
   { 
    y1[i] = y[i] + h * .2 * k1[i]; 
   } 
   k2 = fcn(x + .2 * h, y1); 
   for (int i = 1; i <= n; i++) 
   { 
    y1[i] = y[i] + h * ((3./40.) * k1[i] + 
(9./40.) * k2[i]); 
   } 
   k3 = fcn(x + .3 * h, y1); 
   for (int i = 1; i <= n; i++) 
   { 
    y1[i] = y[i] + h * ((44./45.) * k1[i] - 
(56./15.) * k2[i] + (32./9.) * k3[i]); 
   } 
   k4 = fcn(x + .8 * h, y1); 
   for (int i = 1; i <= n; i++) 
   { 
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y1[i] = y[i] + h * ((19372./6561.) * k1[i] - (25360./2187.) * k2[i] +
(64448./6561.) * k3[i] - (212./729.) * k4[i]); 
   } 
   k5 = fcn(x + (8./9.) * h, y1); 
   for (int i = 1; i <= n; i++) 
   { 
    y1[i] = y[i] + h * ((9017./3168.) * k1[i] - 
(355./33.) * k2[i] + (46732./5247.)* k3[i] + (49./176.) * k4[i] - 
(5103./18656.) * k5[i]); 
   } 
   xph = x + h; 
   k6 = fcn(xph, y1); 
   for (int i = 1; i <= n; i++) 
   { 
    y1[i] = y[i] + h * ((35./384.) * k1[i] + 
(500./1113.) * k3[i] + (125./192.) * k4[i] - (2187./6784.) * k5[i] + 
(11./84.) * k6[i]); 
   } 
   disc = true; 
   k7 = fcn(xph, y1); 
   for (int i = 1; i <= n; i++) 
   { 
    k2[i] = ((71./57600.) * k1[i] - (71./16695.) 
* k3[i] + (71./1920.) * k4[i] - (17253./339200.) * k5[i] + (22./525.)
* k6[i] - (1./40.) * k7[i]) * h;  
   } 
   nfcn = nfcn + 6; 
 
   // error estimation 
 
   err = 0.; 
   for (int i = 1; i <= n; i++) 
   { 
    demon = Math.max(Math.max(1.e-5, 
Math.abs(y1[i])), Math.max(Math.abs(y[i]), 2. * uround / eps)); 
    err = err + Math.pow(k2[i] / demon, 2); 
   } 
   err = Math.sqrt(err / (double)n); 
 
   // computation of hnew 
   // We require  .2 <= hnew / h <= 10. 
 
   fac = Math.max(.1, Math.min(5., Math.pow(err / eps, 
1./5.) / .9)); 
   hnew = h / fac; 
   if (err <= eps) 
   { 
    // step is accepted 
    naccpt = naccpt + 1; 
   
 //!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
    store(x, xph, k1, k3, k4, k5, 
k6);//////////////////// 
   
 //!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
    //g.setColor(Color.white); 
    //g.fillRect(90, 20, 30, 20); 
    //g.setColor(Color.black); 
    //g.drawString(Double.toString(fac), 90, 40); 
    for (int i = 1; i <= n; i++) 
    { 
     k1[i] = k7[i]; 
     y[i] = y1[i]; 
    } 
    // recompute k1 in the case of discontinuous 
initial phase 
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if (! disc) 
    { 
     k1 = fcn(xph, y); 
    } 
    x = xph; 
    if (Math.abs(hnew) > hmax) 
    { 
     hnew = nmax; 
    } 
    if (reject) 
    { 
     hnew = Math.min(Math.abs(hnew), 
Math.abs(h)); 
    } 
    reject = false; 
   } 
   else 
   { 
    // step is rejected 
    reject = true; 
    if (naccpt >= 1) 
    { 
     nrejct = nrejct + 1; 
    } 
   } // end if 
 
   h = hnew; 
 
       
  // break NewStepLabel; 
  disc = true; 
  } 
  // fail exit 
  //g.drawString("exit of retard at x = " + 
Double.toString(x), 10, 20); 
  // return;  
 } 
 
 
 synchronized private void store(double x, double xph, double 
fg1[], double fg3[], double fg4[], double fg5[], double fg6[]) 
 { 
  int iadr; 
 
 
  last = last + 1; 
  ifirst = Math.max(1, last - mxst + 1); 
  iadr = ((last - 1) % mxst) + 1; 
  xlast = xph; 
 
  xstor[iadr] = x; 
 
  for (int i = 1; i <= nn; i++) 
  { 
   ystor[i][iadr] = y[i]; 
   c1[i][iadr] = fg1[i]; 
   c2[i][iadr] = -(1337./480.) * fg1[i] + 
(105400./27825.) * fg3[i] - (135./80.) * fg4[i] - (54675./212000.) * 
fg5[i] + (66./70.) * fg6[i]; 
   c3[i][iadr] = (1039./360.) * fg1[i] - 
(468200./83475.) * fg3[i] + (9./2.) * fg4[i] + (400950./318000.) * 
fg5[i] - (638./210.) * fg6[i]; 
   c4[i][iadr] = -(1163./1152.) * fg1[i] + 
(37900./16695.) * fg3[i] - (415./192.) * fg4[i] - (674325./508800.) *
fg5[i] + (374./168.) * fg6[i]; 
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} 
 
  return; 
 } 
 
 synchronized double ylag(int i, double x) 
 { 
  int iadr; 
  double h; 
  double s; 
 
  // initial phase 
  if (disc) 
  { 
   if (Math.abs(x - x0) <= (3. * uround * 
Math.abs(x))) 
   { 
    disc = false; 
   } 
   if (x <= x0) 
   { 
 
    return phi(i, x); 
   } 
  } 
 
 
 
 
  // compute the position of x 
  if (x < xstor[ifirst]) 
  { 
   //g.drawString("Memory full, mxst = " + 
Integer.parseInt(mxst), 10, 30); 
   // stop 
  } 
   
  ipos = Math.max(ifirst, Math.min(last, ipos)); 
  iadr = ((ipos - 1) % mxst) + 1; 
  while ((x < xstor[iadr]) & (ipos > ifirst)) 
  { 
   ipos = ipos - 1; 
   iadr = ((ipos - 1) % mxst) + 1; 
  } 
  iadr = (ipos % mxst) + 1; 
Cycle: 
  while(ipos < last) 
  { 
   if (x > xstor[iadr]) 
   { 
    ipos = ipos + 1; 
    iadr = (ipos % mxst) + 1; 
    continue; 
   } 
   else 
   { 
    break Cycle; 
   } 
  } 
 
  // Compute the desired approximation 
 
  iadr = ((ipos - 1) % mxst) + 1; 
  if (ipos == last) 
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{ 
   h = xlast - xstor[iadr]; 
  } 
  else 
  { 
   h = xstor[(ipos % mxst) + 1] - xstor[iadr]; 
  } 
 
  s = (x - xstor[iadr]) / h; 
   
 
  return ystor[i][ipos] + h * s * (c1[i][ipos] + s * 
(c2[i][ipos] + s * (c3[i][ipos] + s * c4[i][ipos]))); 
 
 } 
 
 
 
 // DelaySystemSolution Class Constructor 
 //-------------------------------------------------------------
------------- 
 public DelaySystemSolution(int arg_n, double arg_x0, double 
arg_x1, double dDelay, double hmax, double dBeta, double dGamma, 
double dAlpha, double dMu_c, double dRo, double dMu_f, double 
dEta, double dSigma, double dMu_m, double dTau) 
 { 
  // GENERAL INITALIZATION ///////////////////// 
 
 
  xstor = new double[mxst + 1]; 
  ystor = new double[nn + 1][mxst + 1]; 
  c1 = new double[nn + 1][mxst + 1]; 
  c2 = new double[nn + 1][mxst + 1]; 
  c3 = new double[nn + 1][mxst + 1]; 
  c4 = new double[nn + 1][mxst + 1]; 
 
  n = arg_n; 
  x0 = arg_x0; 
  double x1 = arg_x1; 
  ////////////////////////////////// 
  m_dBeta = dBeta; 
  m_dGamma = dGamma; 
  m_dAlpha = dAlpha; 
  m_dMu_c = dMu_c; 
  m_dRo = dRo; 
  m_dMu_f = dMu_f; 
  m_dEta = dEta; 
  m_dSigma = dSigma; 
  m_dMu_m = dMu_m; 
  m_dTau = dTau; 
  ////////////////////////////////// 
  last = 0; 
  double x; 
  double  h = 0.5; 
  y = new double[Math.max(n, nn) + 1]; 
  for(int i = 1; i <= Math.max(n, nn); i++) 
  { 
   if(i <= n) 
   { 
    y[i] = phi(i, x0); 
    //y[i] = .1; 
   } 
   else 

   { 
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y[i] = 0; 
   }    
  } 
  for (double i = (int)x0; i <= (int)x1; i += dDelay) 
  { 
   x = i - dDelay; 
   double xend = (double)(i); 
   double eps = 1.e-6; 
   retard(n, x, y, xend, eps, hmax, h); 
 
  } 
 } 
 
 
 public DelaySystemSolution(int arg_n, double dDelay, double 
hmax) 
 { 
  // GENERAL INITALIZATION ///////////////////// 
 
  xstor = new double[mxst + 1]; 
  ystor = new double[nn + 1][mxst + 1]; 
  c1 = new double[nn + 1][mxst + 1]; 
  c2 = new double[nn + 1][mxst + 1]; 
  c3 = new double[nn + 1][mxst + 1]; 
  c4 = new double[nn + 1][mxst + 1]; 
 
  n = arg_n; 
  x0 = 0; 
  double x1 = 1; 
  last = 0; 
  double x; 
  double  h = 0.5; 
  y = new double[Math.max(n, nn) + 1]; 
  for(int i = 1; i <= Math.max(n, nn); i++) 
  { 
   if(i <= n) 
   { 
    y[i] = phi(i, x0); 
    //y[i] = .1; 
   } 
   else 
   { 
    y[i] = 0; 
   } 
  } 
  for (double i = (int)x0; i <= (int)x1; i += dDelay) 
  { 
   x = i - dDelay; 
   double xend = (double)(i); 
   double eps = 1.e-6; 
   retard(n, x, y, xend, eps, hmax, h); 
 
  } 
 } 
 

} 
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/* 
 * 
 * GraphConstruction 
 * 
 */ 
 
import java.applet.*; 
import java.awt.*; 
 
/////////////////////////////////////////////////////////// 
���	��
-����
�-���������������	�����
���
������������������ 
������	��������������������
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�������

����$������"����	��%����������0*12���������������� 
���"	�

��������
����.3�
��.45�������
��6)728�- /////////// 
���9��!��
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"���������������� 
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� /////// 
�����������������

����$������"����	��%�������������������� 
���;�
�
	�����	���	��<7)=��������������
�
" /////////////// 
������������������������

����$������"��������������������� 
/////////////////////////////////////////////////////////// 
 
public class GraphConstruction extends java.applet.Applet implements 
Runnable 
{ 
 DelaySystemSolution SampleSystemSolution;   
 Thread m_Graphics = null; 
 double m_fps = .1;  
 
 private int m_nAreaNumber; 
 private double m_dHmax; 
 private double m_dDelay; 
 private boolean m_bLegend; 
 private boolean m_bPunctureLine; 
 private double m_x0; �����������������

����$������"� 
 private double m_x1; ������������������

����$������" 
    private double m_dBeta;      ////////////////////////// 
 private double m_dGamma; 
 private double m_dAlpha;     //  �>?>@AB?C  
 private double m_dMu_c; 
 private double m_dRo; 
 private double m_dMu_f; 
 private double m_dEta;    //     @DEAFG 
 private double m_dSigma; 
 private double m_dMu_m; 
 private double m_dTau;    ////////////////////////// 
 private LinkedList m_llCursorLocations = new LinkedList(); // 
$�'"$���� 
��
�	 ��� ����

�� ��$������" 
 private FontMetrics m_fm;  //��
��	� #���
� 
 private Dimension m_dimCursorLocBegin;  // 	�������
� 	��
��� $
����
	� ����
"������" 
 private Dimension m_dimCursorLocEnd;  // 	�������
� 	��
���
 � 	���� ����
"������" 
 private boolean m_bDrag; // "	9��HIJK�-�
���������������
�- 
����
"������" 
 private boolean m_bBeL+(MN7L5����"	9��HIJK�-�
������
�	�
����
"������" 
 private int m_nOffset_x; 
 private int m_nOffset_y; 
 private double m_dStep; // m_dStep - 	��	 
�
	�  �� x 
 private int m_nScale; // 9��!��

! #	��� 
 private Button m_button = new Button("Back"); 
 private Button m_buttonFewGraphs = new Button("Mark few 
graphs"); 
 private Button m_buttonWholeScreen = new Button("Whole 
screen"); 
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private Dimension m_dimDragEvtLoc; 
 private int m_nGraphWidth; 
 private int m_nGraphHeight; 
 private int m_nGraphCount; 
 private boolean m_bMarkGraphs; 
 private boolean m_bWholeScreenMode; 
 private boolean m_bWholeScreenChosen = false; 
 private FunctionList m_nFunctionList = null;  
 
 final String PARAM_x0 = "x0";  // ������
� 
   final String PARAM_x1 = "x1";  // ������
� 
 final String PARAM_nScale = "Scale";  // ������
� 
 final String PARAM_bLegend = "Legend"; // ������
� 
 final String PARAM_nGraphWidth = "GraphWidth"; // ������
� 
 final String PARAM_nGraphHeight = "GraphHeight"; // ������
� 
 final String PARAM_nGraphCount = "GraphCount"; // ������
� 
 final String PARAM_bPunctureLine = "PunctureLine"; // ������
� 
 final String PARAM_dDelay = "Delay"; // ������
� 
 final String PARAM_dHmax = "Hmax"; // ������
� 
    final String PARAM_Beta = "Beta";      //////////////////////////
 final String PARAM_Gamma = "Gamma"; 
 final String PARAM_Alpha = "Alpha";    //  �>?>@AB?C  
 final String PARAM_Mu_c = "Mu_c"; 
 final String PARAM_Ro = "Ro"; 
 final String PARAM_Mu_f = "Mu_f"; 
 final String PARAM_Eta = "Eta";      //     @DEAFG 
 final String PARAM_Sigma = "Sigma"; 
 final String PARAM_Mu_m = "Mu_m"; 
 final String PARAM_Tau = "Tau";    ////////////////////////// 
 
  
 
 // ������ ����� $��������" 
 private Image m_image; // ��$��	����� $��������" 
 private Graphics m_g; // �
���������� $ ��� ��������� ��’�	
 
 Dimension m_dimImage; // ��$��� ��$��	������� $��������" 
 
 
    double f(int i, double x)  
 { 
  switch(i) 
  { 
   case 1: 
    return 1.e4 * SampleSystemSolution.ylag(i, 
x); 
   case 2: 
    return .5 * SampleSystemSolution.ylag(i, x); 
   case 3: 
    return SampleSystemSolution.ylag(i, x); 
   case 4: 
    return 10 * SampleSystemSolution.ylag(i, x); 
   default: 
    return 0.; 
  } 
    } 
 
 synchronized public void init() 
 { 
  String param; 
 
  param = getParameter(PARAM_x0); 
  if (param != null) 
   m_x0 = Double.valueOf(param).doubleValue(); 
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param = getParameter(PARAM_x1); 
  if (param != null) 
   m_x1 = Double.valueOf(param).doubleValue(); 
 
 
  param = getParameter(PARAM_nScale); 
  if (param != null) 
   m_nScale = Integer.parseInt(param); 
 
  param = getParameter(PARAM_nGraphWidth); 
  if (param != null) 
   m_nGraphWidth = Integer.parseInt(param); 
 
  param = getParameter(PARAM_nGraphHeight); 
  if (param != null) 
   m_nGraphHeight = Integer.parseInt(param); 
 
  param = getParameter(PARAM_nGraphCount); 
  if (param != null) 
   m_nGraphCount = Integer.parseInt(param); 
 
 
  param = getParameter(PARAM_bLegend); 
  if (param != null) 
   m_bLegend = Boolean.valueOf(param).booleanValue(); 
 
  param = getParameter(PARAM_bPunctureLine); 
  if (param != null) 
   m_bPunctureLine = 
Boolean.valueOf(param).booleanValue(); 
 
  param = getParameter(PARAM_dDelay); 
  if (param != null) 
   m_dDelay = Double.valueOf(param).doubleValue(); 
 
  param = getParameter(PARAM_dHmax); 
  if (param != null) 
   m_dHmax = Double.valueOf(param).doubleValue(); 
 
  param = getParameter(PARAM_Beta); 
  if (param != null) 
   m_dBeta = Double.valueOf(param).doubleValue(); 
 
  param = getParameter(PARAM_Gamma); 
  if (param != null) 
   m_dGamma = Double.valueOf(param).doubleValue(); 
 
 
  param = getParameter(PARAM_Alpha); 
  if (param != null) 
   m_dAlpha = Double.valueOf(param).doubleValue(); 
 
  param = getParameter(PARAM_Mu_c); 
  if (param != null) 
   m_dMu_c = Double.valueOf(param).doubleValue(); 
 
  param = getParameter(PARAM_Ro); 
  if (param != null) 
   m_dRo = Double.valueOf(param).doubleValue(); 
 
  param = getParameter(PARAM_Mu_f); 
  if (param != null) 
   m_dMu_f = Double.valueOf(param).doubleValue(); 
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param = getParameter(PARAM_Eta); 
  if (param != null) 
   m_dEta = Double.valueOf(param).doubleValue(); 
 
  param = getParameter(PARAM_Sigma); 
  if (param != null) 
   m_dSigma = Double.valueOf(param).doubleValue(); 
 
  param = getParameter(PARAM_Mu_m); 
  if (param != null) 
   m_dMu_m = Double.valueOf(param).doubleValue(); 
 
  param = getParameter(PARAM_Tau); 
  if (param != null) 
   m_dTau = Double.valueOf(param).doubleValue(); 
 
  // �
������" ��
��	 #���
� 
  Font f = getFont(); 
  m_fm = getFontMetrics(f); 
 
  ���������������
������������
"������" 
  m_bBeginDrag = true; 
 
  m_bDrag = false; 
 
  m_bWholeScreenMode = false; 
 
  �������
��
�����

��������	��%����"��
���.�
��O 
  m_nOffset_x = m_nGraphWidth / 8; 
  if (m_bLegend) 
  { 
   m_nOffset_y = m_nGraphHeight / 5;    
  } 
  else 
  { 
   m_nOffset_y = m_nGraphHeight / 8; 
  } 
 
  �����������
��$�P"$�����
��
�	�������$������"����	��% 
  if (m_x0 > m_x1) 
  { 
   m_x0 = m_x0 + m_x1; 
   m_x1 = m_x0 - m_x1; 
   m_x0 = m_x0 - m_x1; 
  } 
 
  ///////////////////////////////////////////////////// 
 
  SampleSystemSolution = new 
DelaySystemSolution(m_nGraphCount, m_x0, m_x1, m_dDelay, m_dHmax, 
m_dBeta, m_dGamma, m_dAlpha, m_dMu_c, m_dRo, m_dMu_f, m_dEta, 
m_dSigma, m_dMu_m, m_dTau);  
 
  m_x0 = m_x0 - m_dDelay; 
 
  BoundsLocation bl = new BoundsLocation(); 
  bl.m_dLeftBound = m_x0; 
  bl.m_dRightBound = m_x1; 
  m_llCursorLocations.Add(bl); 
 
  add(m_button); 
  add(m_buttonFewGraphs); 
  add(m_buttonWholeScreen); 
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ColorList.Add(Color.yellow); 
  ColorList.Add(Color.darkGray); 
  ColorList.Add(Color.gray); 
  ColorList.Add(Color.lightGray); 
  ColorList.Add(Color.magenta); 
  ColorList.Add(Color.pink); 
  ColorList.Add(Color.cyan); 
  ColorList.Add(Color.black); 
  ColorList.Add(Color.orange); 
  ColorList.Add(Color.green); 
  ColorList.Add(Color.blue); 
  ColorList.Add(Color.red); 
 
 } 
 
 
    public void paint(Graphics g)  
 { 
  
  // ����������
� �
����� $��������" 
  if(m_image != null) 
  { 
   g.drawImage(m_image, 0, 0, null); 
  } 
 }  
 
 
 public void update(Graphics g) 
 { 
  �������	���
�
"Q�9��$��������"�����
�	���
�������$���Q 
  ���9������	�������
� 
  ResizeImage(); 
 
  // ���

�
����$��	������$��������"�-�����
�Q�9�����

�	����/ 
  Color colFG = getForeground(); 
  Color colBG = getBackground(); 
  m_g.setColor(colBG); 
  m_g.fillRect(0, 0, m_dimImage.width, m_dimImage.height); 
  m_g.setColor(colFG); 
   
 
  if (m_bWholeScreenChosen) 
  { 
   if (m_nAreaNumber != (m_nGraphCount + 1)) 
   { 
    PaintDataFrame(m_g, m_nAreaNumber, 0, 0, 
size().width, size().height, m_x0, m_x1, Color.red); 
   } 
   else 
   { 
    PaintFewDataFrame(m_g, 0, 0, size().width, 
size().height, m_x0, m_x1); 
   } 
  } 
  else 
  { 
   //  ��������
� �
� 	�������
 � ����

� ���� 
   PaintFewGraphs(m_g, m_nGraphCount, m_nGraphWidth, 
m_nGraphHeight, m_x0, m_x1);  
  } 
 
 
  if (m_bDrag & !(m_bMarkGraphs) & !(m_bWholeScreenMode)) 
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{ 
   m_g.setColor(Color.blue); 
   //draw Rectangle 
   int xPoints[] = {m_dimCursorLocBegin.width, 
m_dimDragEvtLoc.width, m_dimDragEvtLoc.width, 
m_dimCursorLocBegin.width, m_dimCursorLocBegin.width}; 
   int yPoints[] = {m_dimCursorLocBegin.height, 
m_dimCursorLocBegin.height, m_dimDragEvtLoc.height, 
m_dimDragEvtLoc.height, m_dimCursorLocBegin.height}; 
   m_g.drawPolygon(xPoints, yPoints, 5); 
   m_g.drawString(Double.toString(m_x0  + 
(m_dimCursorLocBegin.width - (m_dimCursorLocBegin.width / 
m_nGraphWidth) * m_nGraphWidth - m_nOffset_x) * m_dStep), 
m_dimCursorLocBegin.width + 1, m_dimCursorLocBegin.height + 1);  
   m_g.drawString(Double.toString(m_x0  + 
(m_dimDragEvtLoc.width - (m_dimCursorLocBegin.width / m_nGraphWidth) 
* m_nGraphWidth - m_nOffset_x) * m_dStep), m_dimDragEvtLoc.width + 1,
m_dimDragEvtLoc.height + 1);  
  } 
 
  ����
���������������
��$��������" 
  paint(g); 
   
 } 
 
 
 private void PaintFewGraphs(Graphics g, int n, int nGraphWidth,
int nGraphHeight, double x0, double x1) 
 { 
  int nCountWidth = size().width / nGraphWidth; 
  int nCountHeight = size().height / nGraphHeight; 
  int nPossibleToDisplay = nCountWidth * nCountHeight; 
  int nFunctionCounter = 0; 
  if (n <= nPossibleToDisplay) 
  { 
UsualGraphs: 
   for(int j = 0; j <= nCountHeight - 1; j++) 
   { 
    for(int i = 0; i <= nCountWidth - 1; i++) 
    { 
     if (nFunctionCounter++ <= n - 1) 
     { 
      PaintDataFrame(g, 
nFunctionCounter, nGraphWidth * i, nGraphHeight * j, nGraphWidth, 
nGraphHeight, x0, x1, Color.red);  
     } 
     else 
     { 
      break UsualGraphs; 
     } 
    } 
   } 
  } 
  else 
  { 
   for(int j = 0; j <= nCountHeight - 1; j++) 
   { 
    for(int i = 0; i <= nCountWidth - 1; i++) 
    { 
     PaintDataFrame(g, nFunctionCounter++, 
nGraphWidth * i, nGraphHeight * j, nGraphWidth, nGraphHeight, x0, x1,
Color.red);  
    } 
   } 
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g.drawString("Some graphs couldn't be displayed", nCountWidth * 
nGraphWidth, nCountHeight * nGraphHeight); 
  } 
  // Paint few graphs together 
  if (FunctionList.m_head != null) 
  { 
   PaintFewDataFrame(g, ((n) % (size().width / 
m_nGraphWidth)) * m_nGraphWidth , ((n) / (size().width / 
m_nGraphWidth)) * m_nGraphHeight, m_nGraphWidth, m_nGraphHeight, x0, 
x1); 
  } 
 } 
 
 
 private void PaintFewDataFrame(Graphics g, int nLeftBound, int 
nUpperBound, int nWidth, int nHeight, double x0, double x1) 
 { 
  // m_nFunctionList - numbers of functions f_i(x) 
  // nLeftBound - x-coordinate of left-upper corner 
  // nUpperBound - y-coordinate of left-upper corner 
  // nWidth - width of rectangle for graph and legend 
  // nHeight - height of rectangle for graph and legend 
 
  // m_dStep -�	��	�
�
	������. 
  m_dStep = (x1 - x0) / (nWidth - m_nOffset_x);  
 
  ��$��������������
��-������ 
  g.setColor(Color.green); 
  g.drawRect(nLeftBound, nUpperBound, nWidth, nHeight); 
  g.setColor(Color.white); 
  g.fillRect(nLeftBound + 1, nUpperBound + 1, nWidth - 2, 
nHeight - 2); 
 
  
  ������
����"�����

��$�����!�O 
  double ymin = f(FunctionList.m_head.Data(), x0); 
  double ymax = f(FunctionList.m_head.Data(), x0); 
  double y; 
  for (FunctionList fl = FunctionList.m_head; fl != null; 
fl = FunctionList.Next(fl)) 
  { 
   for (double x = x0; x < x1 ; x = x + m_dStep)  
   { 
    y = f(fl.Data(), x); 
    if (y < ymin) 
    { 
     ymin = y; 
    } 
    if (y > ymax) 
    { 
     ymax = y; 
    } 
   } 
  } 
 
  // h - 	��	 
�
	� �� y 
  double h = (nHeight - m_nOffset_y) / (ymax - ymin); 
 
  ///////////////////////////////////////////////////// 
  ���	��
����"��
���	�������
���#	�� ///////////////// 
  ///////////////////////////////////////////////////// 
 
  // 	��
����" �
�� 
  g.setColor(Color.black); 
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g.drawLine(nLeftBound + m_nOffset_x, nUpperBound + nHeight - 
m_nOffset_y, nLeftBound + m_nOffset_x, nUpperBound); 
  g.drawLine(nLeftBound + m_nOffset_x, nUpperBound + 
nHeight - m_nOffset_y, nLeftBound + nWidth, nUpperBound + nHeight - 
m_nOffset_y); 
  int nSymb_Height = m_fm.getHeight(); // ��
�
� 
������ 
  // ����
���" #	���  y 
  for (int nMark = 0; nMark < nHeight - m_nOffset_y; nMark 
+= m_nScale) 
  { 
   int nL = 3; 
   if (nMark % (2 * m_nScale) == 0) 
   { 
    nL = 6; 
   } 
   g.drawLine(nLeftBound + m_nOffset_x, nUpperBound + 
nHeight - m_nOffset_y - nMark, nLeftBound + m_nOffset_x - nL, 
nUpperBound + nHeight - m_nOffset_y - nMark); 
   String sAdd_String = Double.toString(ymin + 
(double)(nMark / h));//��
��!�� $������" 
   int nStrWidth = 
m_fm.stringWidth(sAdd_String);//#����� ��
��!��% ��$���	� � ��	
���� 
   while (nStrWidth > m_nOffset_x - nL - 2) 
   { 
    ���������#
�����"���
��!�����$������"�����
� y
    sAdd_String = sAdd_String.substring(0, 
sAdd_String.length() - 1); 
    nStrWidth = m_fm.stringWidth(sAdd_String); 
   } 
   g.drawString(sAdd_String, nLeftBound + m_nOffset_x 
- nStrWidth - 8, nUpperBound + nHeight - m_nOffset_y - nMark + 
nSymb_Height / 2); 
  } 
  // ����
���" #	��� x 
  for (int nMark = 0; nMark < nWidth - m_nOffset_x; nMark 
+= m_nScale) 
  { 
   int nL = 3; 
   if (nMark % (2 * m_nScale) == 0) 
   { 
    nL = 6; 
   } 
   g.drawLine(nLeftBound + m_nOffset_x + nMark, 
nUpperBound + nHeight - m_nOffset_y, nLeftBound + m_nOffset_x + 
nMark, nUpperBound + nHeight - m_nOffset_y + nL); 
   String sAdd_String = Double.toString(x0 + nMark * 
m_dStep);//��
��!�� $������" 
   int nStrWidth = m_fm.stringWidth(sAdd_String) / 
2;//#����� ��
��!��% ��$���	� � ��	
���� / 2 
   while (nStrWidth > (m_nScale / 2) - 1) 
   { 
    ���������#
�����"���
��!�����$������"�����
� 
    sAdd_String = sAdd_String.substring(0, 
sAdd_String.length() - 1); 
    nStrWidth = m_fm.stringWidth(sAdd_String) / 
2; 
   } 
   g.drawString(sAdd_String, nLeftBound + m_nOffset_x 
+ nMark - nStrWidth, nUpperBound + nHeight - m_nOffset_y + 
nSymb_Height + 8); 
  } 
 
 
  ////////////////////////////////////////////////// 
  ���$��������"���������+��������������������������� 
  ////////////////////////////////////////////////// 
 

  /////////////////////////////////////////////////// 
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���	��
����"������	��������������������������������� 
  /////////////////////////////////////////////////// 
  int nCellWidth = 70; 
  int nLegendOffset = 5; 
  int nGraphWidthForLegend = nWidth - nLegendOffset; 
  int nCellHeight = (m_nOffset_y - nSymb_Height - 8) / 
((FunctionList.m_nNumberOfFunctions / (nGraphWidthForLegend / 
nCellWidth)) + 1); 
  ColorList cl = ColorList.m_head;  
  int FunctionCounter = 0; 
  for (FunctionList fl = FunctionList.m_head; fl != null; 
fl = FunctionList.Next(fl)) 
  { 
   g.setColor(cl.Data()); 
   PaintLegendCell(g, nLeftBound + nLegendOffset + 
((FunctionCounter) % (nGraphWidthForLegend / nCellWidth)) * 
nCellWidth , nUpperBound + nHeight - m_nOffset_y + nSymb_Height + 10 
+ ((FunctionCounter) / (nGraphWidthForLegend / nCellWidth)) * 
nCellHeight, nCellWidth, nCellHeight, fl.Data(), cl.Data()); 
   FunctionCounter++; 
   int xStart, yStart, xEnd, yEnd; 
   double dLengthRemainder = 0; 
   for (int ix = 0 ; ix < nWidth - m_nOffset_x; ix++)  
   { 
    xStart = nLeftBound + m_nOffset_x + ix; 
    yStart = nUpperBound + (int)(nHeight - 
m_nOffset_y - (f(fl.Data(), x0 + ix * m_dStep) - ymin) * h); 
    xEnd = nLeftBound + m_nOffset_x + ix + 1; 
    yEnd = nUpperBound + (int)(nHeight - 
m_nOffset_y - (f(fl.Data(), x0 + (ix + 1) * m_dStep) - ymin) * h); 
    if(! m_bPunctureLine) 
    {    
     g.drawLine(xStart, yStart, xEnd, yEnd); 
    } 
    else 
    { 
     dLengthRemainder = drawPunctureLine(g, 
dLengthRemainder, xStart, yStart, xEnd, yEnd, 5 * (fl.Data() - 1), 
cl.Data()); 
    } 
   } 
   cl = ColorList.Next(cl);    
  } 
    } 
 
 private void PaintLegendCell(Graphics g, int nLeftBound, int 
nUpperBound, int nWidth, int nHeight, int nFunctionNumber, Color 
colLineColor) 
 { 
  int nSymb_Height = m_fm.getHeight(); // ��
�
� 
������ 
  String sCaption = "x" + 
Integer.toString(nFunctionNumber); 
  g.setColor(Color.black); 
  g.drawString(sCaption, (int)(nLeftBound + (3./4.) * 
nWidth - m_fm.stringWidth(sCaption)), (int)(nUpperBound + (nHeight + 
nSymb_Height) / 2)); 
  if (m_bPunctureLine) 
  { 
   drawPunctureLine(g, 0, nLeftBound, nUpperBound + 
(nHeight / 2), (int)(nLeftBound + (3./4.) * nWidth - 
m_fm.stringWidth(sCaption) - 5),  nUpperBound + (nHeight / 2), 5 * 
(nFunctionNumber - 1), colLineColor); 
  } 
  else 
  { 
   g.setColor(colLineColor); 
   g.drawLine(nLeftBound, nUpperBound + (nHeight / 
2),(int)(nLeftBound + (3./4.) * nWidth - m_fm.stringWidth(sCaption) -
5),  nUpperBound + (nHeight / 2)); 
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} 
 
 } 
 
 
 private void PaintDataFrame(Graphics g, int nFunctionNumber, 
int nLeftBound, int nUpperBound, int nWidth, int nHeight, double x0, 
double x1, Color GraphColor) 
 { 
  // nFunctionNumber - number of function f_i(x) 
  // nLeftBound - x-coordinate of left-upper corner 
  // nUpperBound - y-coordinate of left-upper corner 
  // nWidth - width of rectangle for graph and legend 
  // nHeight - height of rectangle for graph and legend 
 
  // m_dStep -�	��	�
�
	������. 
  m_dStep = (x1 - x0) / (nWidth - m_nOffset_x);  
 
  ��$��������������
��-������ 
  g.setColor(Color.yellow); 
  g.drawRect(nLeftBound, nUpperBound, nWidth, nHeight); 
  g.setColor(Color.white); 
  g.fillRect(nLeftBound + 1, nUpperBound + 1, nWidth - 2, 
nHeight - 2); 
 
  
  ������
����"�����

��$�����!�O 
  double ymin = f(nFunctionNumber, x0); 
  double ymax = f(nFunctionNumber, x0); 
  for (double x = x0; x < x1 ; x = x + m_dStep)  
  { 
   double y = f(nFunctionNumber, x); 
   if (y < ymin) 
   { 
       ymin = y; 
   } 
   if (y > ymax) 
   { 
    ymax = y; 
   } 
  } 
 
  // h - 	��	 
�
	� �� y 
  double h = (nHeight - m_nOffset_y) / (ymax - ymin); 
 
  ///////////////////////////////////////////////////// 
  ���	��
����"��
���	�������
���#	�� ///////////////// 
  ///////////////////////////////////////////////////// 
 
  // 	��
����" �
�� 
  g.setColor(Color.black); 
  g.drawLine(nLeftBound + m_nOffset_x, nUpperBound + 
nHeight - m_nOffset_y, nLeftBound + m_nOffset_x, nUpperBound); 
  g.drawLine(nLeftBound + m_nOffset_x, nUpperBound + 
nHeight - m_nOffset_y, nLeftBound + nWidth, nUpperBound + nHeight - 
m_nOffset_y); 
  int nSymb_Height = m_fm.getHeight(); // ��
�
� 
������ 
  // ����
���" #	���  y 
  for (int nMark = 0; nMark < nHeight - m_nOffset_y; nMark 
+= m_nScale) 
  { 
   int nL = 3; 
   if (nMark % (2 * m_nScale) == 0) 
   { 
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nL = 6; 
   } 
   g.drawLine(nLeftBound + m_nOffset_x, nUpperBound + 
nHeight - m_nOffset_y - nMark, nLeftBound + m_nOffset_x - nL, 
nUpperBound + nHeight - m_nOffset_y - nMark); 
   String sAdd_String = Double.toString(ymin + 
(double)(nMark / h));//��
��!�� $������" 
   int nStrWidth = 
m_fm.stringWidth(sAdd_String);//#����� ��
��!��% ��$���	� � ��	
���� 
   while (nStrWidth > m_nOffset_x - nL - 2) 
   { 
    //  ����#
�����"���
��!�����$������"�����
� 
    sAdd_String = sAdd_String.substring(0, 
sAdd_String.length() - 1); 
    nStrWidth = m_fm.stringWidth(sAdd_String); 
   } 
   g.drawString(sAdd_String, nLeftBound + m_nOffset_x 
- nStrWidth - 8, nUpperBound + nHeight - m_nOffset_y - nMark + 
nSymb_Height / 2); 
  } 
  // ����
���" #	��� x 
  for (int nMark = 0; nMark < nWidth - m_nOffset_x; nMark 
+= m_nScale) 
  { 
   int nL = 3; 
   if (nMark % (2 * m_nScale) == 0) 
   { 
    nL = 6; 
   } 
   g.drawLine(nLeftBound + m_nOffset_x + nMark, 
nUpperBound + nHeight - m_nOffset_y, nLeftBound + m_nOffset_x + 
nMark, nUpperBound + nHeight - m_nOffset_y + nL); 
   String sAdd_String = Double.toString(x0 + nMark * 
m_dStep);//��
��!�� $������" 
   int nStrWidth = m_fm.stringWidth(sAdd_String) / 
2;//#����� ��
��!��% ��$���	� � ��	
���� / 2 
   while (nStrWidth > (m_nScale / 2) - 1) 
   { 
    ��������#
�����"���
��!�����$������"�����
� 
    sAdd_String = sAdd_String.substring(0, 
sAdd_String.length() - 1); 
    nStrWidth = m_fm.stringWidth(sAdd_String) / 
2; 
   } 
   g.drawString(sAdd_String, nLeftBound + m_nOffset_x 
+ nMark - nStrWidth, nUpperBound + nHeight - m_nOffset_y + 
nSymb_Height + 8); 
  } 
 
 
  ////////////////////////////////////////////////// 
  ���$��������"������������������������������������� 
  ////////////////////////////////////////////////// 
  if (m_bLegend) 
  { 
   // minimal value 
   String sAdd_String = "Minimal value = " + 
Double.toString(ymin);// 
   int nStrWidth = 
m_fm.stringWidth(sAdd_String);//#�����  
   while (nStrWidth > (nWidth / 2) - 10) 
   { 
    //  ����#
�����" 
    sAdd_String = sAdd_String.substring(0, 
sAdd_String.length() - 1); 
    nStrWidth = m_fm.stringWidth(sAdd_String); 
   } 
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g.drawString(sAdd_String, nLeftBound + (int)((nWidth / 4.) - 
(nStrWidth / 2.)), nUpperBound + (int)((nHeight / 3.) + (2. * 
(nHeight - m_nOffset_y + nSymb_Height + 8.) / 3.) + (nSymb_Height / 
2.))); 
 
 
   // left bound 
   sAdd_String = "Left bound = " + 
Double.toString(x0); 
   nStrWidth = m_fm.stringWidth(sAdd_String);//#�����  
   while (nStrWidth > (nWidth / 2) - 10) 
   { 
    //  ����#
�����"  
    sAdd_String = sAdd_String.substring(0, 
sAdd_String.length() - 1); 
    nStrWidth = m_fm.stringWidth(sAdd_String); 
   } 
 
   g.drawString(sAdd_String, nLeftBound + (int)(((3. * 
nWidth) / 4.) - (nStrWidth / 2.)),nUpperBound + (int)((nHeight / 3.) 
+ (2. * (nHeight - m_nOffset_y + nSymb_Height + 8.) / 3.) + 
(nSymb_Height / 2.))); 
 
   // maximal value 
   sAdd_String = "Maximal value = " + 
Double.toString(ymax); 
   nStrWidth = m_fm.stringWidth(sAdd_String);//#�����  
   while (nStrWidth > (nWidth / 2) - 10) 
   { 
    //  ����#
�����"  
    sAdd_String = sAdd_String.substring(0, 
sAdd_String.length() - 1); 
    nStrWidth = m_fm.stringWidth(sAdd_String); 
   } 
 
   g.drawString(sAdd_String, nLeftBound + 
(int)((nWidth / 4.) - (nStrWidth / 2.)),nUpperBound + (int)(((2. * 
nHeight) / 3.) + (nHeight - m_nOffset_y + nSymb_Height + 8.) / 3. + 
(nSymb_Height / 2.))); 
 
   // right bound 
   sAdd_String = "Right bound = " + 
Double.toString(x1); 
   nStrWidth = m_fm.stringWidth(sAdd_String);//#�����  
   while (nStrWidth > (nWidth / 2) - 10) 
   { 
    //  ����#
�����"  
    sAdd_String = sAdd_String.substring(0, 
sAdd_String.length() - 1); 
    nStrWidth = m_fm.stringWidth(sAdd_String); 
   } 
 
   g.drawString(sAdd_String, nLeftBound + (int)((3. * 
nWidth / 4.) - (nStrWidth / 2.)),nUpperBound + (int)(((2. * nHeight) 
/ 3.) + (nHeight - m_nOffset_y + nSymb_Height + 8.) / 3. + 
(nSymb_Height / 2.))); 
 
  } 
 
  /////////////////////////////////////////////////// 
  // 	��
����" �����	� ////////////////////////////// 
  /////////////////////////////////////////////////// 
  g.setColor(GraphColor); 
  int xStart, yStart, xEnd, yEnd; 
        for (int ix = 0 ; ix < nWidth - m_nOffset_x; ix++)  
  { 
   xStart = nLeftBound + m_nOffset_x + ix; 
   yStart = nUpperBound + (int)(nHeight - m_nOffset_y 
- (f(nFunctionNumber, x0 + ix * m_dStep) - ymin) * h); 
   xEnd = nLeftBound + m_nOffset_x + ix + 1; 
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yEnd = nUpperBound + (int)(nHeight - m_nOffset_y - 
(f(nFunctionNumber, x0 + (ix + 1) * m_dStep) - ymin) * h); 
 
   g.drawLine(xStart, yStart, xEnd, yEnd); 
 
  }   
    } 
 
 
 
 
 ///////////////////////////////////////////////////////// 
 ���	��
����"����	
����%�����%���������������������������� 
 ///////////////////////////////////////////////////////// 
 private double drawPunctureLine(Graphics g, double  
dLengthRemainder, int x0, int y0, int x1, int y1, double 
dPieceLength, Color colLineColor) 
 { 
  dPieceLength = Math.abs(dPieceLength); 
  g.setColor(colLineColor); 
  if (dPieceLength == 0) 
  { 
   g.drawLine(x0, y0, x1, y1); 
   return 0; 
  } 
  else 
  { 
   int nDirection_x = x1 - x0; 
   int nDirection_y = y1 - y0; 
   double dLineLength = lineLength(x0, y0, x1, y1); 
   if (Math.abs(dLengthRemainder) > dLineLength) 
   { 
    if(dLengthRemainder > 0) 
    { 
     g.drawLine(x0, y0, x1, y1); 
     return dLengthRemainder - dLineLength; 
    } 
    else 
    { 
     return -(Math.abs(dLengthRemainder) - 
dLineLength);     
    } 
   } 
   else 
   { 
    boolean bDraw = true; 
    int x1_new = x0 + 
(int)((Math.abs(dLengthRemainder) / dLineLength) * nDirection_x); 
    int y1_new = y0 + 
(int)((Math.abs(dLengthRemainder) / dLineLength) * nDirection_y); 
    if(dLengthRemainder > 0) 
    { 
     g.drawLine(x0, y0, x1_new, y1_new); 
     bDraw = false; 
    } 
    int x0_new = x1_new; 
    int y0_new = y1_new; 
    double dCurrentLengthRemainder = dLineLength 
- Math.abs(dLengthRemainder); 
    while(dCurrentLengthRemainder >= 
dPieceLength) 
    { 
     x1_new = x0_new + (int)((dPieceLength / 
dLineLength) * nDirection_x); 
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y1_new = y0_new + (int)((dPieceLength / dLineLength) * nDirection_y);
     if(bDraw) 
     { 
      g.drawLine(x0_new, y0_new, 
x1_new, y1_new); 
     } 
     x0_new = x1_new; 
     y0_new = y1_new; 
     bDraw = ! bDraw; 
     dCurrentLengthRemainder = 
dCurrentLengthRemainder - dPieceLength; 
    } 
    // Finally, for dCurrentLengthRemainder >= 0 
    if(bDraw) 
    { 
     g.drawLine(x0_new, y0_new, x1, y1); 
     return (dPieceLength - 
dCurrentLengthRemainder); 
    } 
    else 
    { 
     return (dCurrentLengthRemainder - 
dPieceLength);          
    } 
   } 
  } 
 } 
 
 
 
 private double lineLength(int x0, int y0, int x1, int y1) 
 { 
  return Math.sqrt(Math.pow(x1 - x0, 2) + Math.pow(y1 - y0, 
2)); 
 } 
 
 public void start() 
 { 
  if (m_Graphics == null) 
  { 
   m_Graphics = new Thread(this); 
   m_Graphics.start(); 
  } 
 } 
 
 public void stop() 
 { 
  if (m_Graphics != null) 
  { 
   m_Graphics.stop(); 
   m_Graphics = null; 
  } 
 } 
 
 public void run() 
 { 
  int nSleepTime = (int)(1000 / m_fps); 
 
  while (true) 
  { 
   try 
   { 
    repaint(); 
 
    // �������!�����
� �$ #���	�

� fps 
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Thread.sleep(nSleepTime); 
   } 
   catch (InterruptedException e) 
   { 
    stop(); 
   } 
  } 
 } 
 
 public boolean mouseDrag(Event evt, int x, int y) 
 { 
  m_bDrag = true; 
  if ((m_bBeginDrag == true) & !m_bMarkGraphs & 
!m_bWholeScreenMode) 
  { 
   m_dimCursorLocBegin = new Dimension(x, y); 
   if(x - (x / m_nGraphWidth) * m_nGraphWidth < 
m_nOffset_x) 
   { 
    m_dimCursorLocBegin.width = (x / 
m_nGraphWidth) * m_nGraphWidth + m_nOffset_x;    ; 
   } 
   if(y - (y / m_nGraphHeight) * m_nGraphHeight > 
m_nGraphHeight - m_nOffset_y) 
   { 
    m_dimCursorLocBegin.height = (y / 
m_nGraphHeight) * m_nGraphHeight + m_nGraphHeight - m_nOffset_y; 
   ; 
   } 
   m_bBeginDrag = false; 
  } 
 
 ///////////////////////////////////////////////////////////////
//////////// 
  int k_width = m_dimCursorLocBegin.width / m_nGraphWidth; 
  int k_height = m_dimCursorLocBegin.height / 
m_nGraphHeight; 
  m_dimDragEvtLoc = new Dimension(x, y); 
  if(x / m_nGraphWidth > k_width) 
  { 
   m_dimDragEvtLoc.width = m_nGraphWidth * (k_width + 
1);    
  } 
  if(x - k_width * m_nGraphWidth < m_nOffset_x) 
  { 
   m_dimDragEvtLoc.width = k_width * m_nGraphWidth + 
m_nOffset_x;    
  } 
  if(y / m_nGraphHeight < k_height) 
  { 
   m_dimDragEvtLoc.height = m_nGraphHeight * k_height;
    
  } 
  if(y - k_height * m_nGraphHeight > m_nGraphHeight - 
m_nOffset_y) 
  { 
   m_dimDragEvtLoc.height = k_height * m_nGraphHeight 
+ m_nGraphHeight - m_nOffset_y;    
  } 
 
 ///////////////////////////////////////////////////////////////
///////////// 
  repaint(); 
  return true;  // 	����! �����	� ����% 
 } 
 
 public boolean mouseUp(Event evt, int x, int y) 
 { 
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m_nAreaNumber = ((x / m_nGraphWidth) + 1) + (y / 
m_nGraphHeight)*(size().width / m_nGraphWidth); 
  if (m_bWholeScreenChosen) 
  { 
   m_bWholeScreenMode = false; 
   m_bWholeScreenChosen = false; 
   repaint(); 
   m_button.show(); 
   m_buttonFewGraphs.show(); 
   m_buttonWholeScreen.setLabel("Whole screen"); 
   m_buttonWholeScreen.show(); 
  } 
   
  if (m_bWholeScreenMode & (m_nAreaNumber >= 1) & 
(m_nAreaNumber <= m_nGraphCount + 1)) 
  { 
   m_bWholeScreenChosen = true; 
   m_button.hide(); 
   m_buttonFewGraphs.hide(); 
   m_buttonWholeScreen.hide(); 
   repaint();   
  } 
 
  if (m_bMarkGraphs & (m_nAreaNumber >= 1) & (m_nAreaNumber 
<= m_nGraphCount)) 
  { 
   m_nFunctionList.Add(((x / m_nGraphWidth) + 1) + (y 
/ m_nGraphHeight)*(size().width / m_nGraphWidth)); 
   repaint(); 
  } 
 
  m_bDrag = false; 
  if ((m_bBeginDrag == false) & !m_bMarkGraphs & 
!m_bWholeScreenMode) 
  { 
   int k_width = m_dimCursorLocBegin.width / 
m_nGraphWidth; 
   int k_height = m_dimCursorLocBegin.height / 
m_nGraphHeight; 
 
   m_dimCursorLocEnd = new Dimension(x, y); 
   if(x / m_nGraphWidth > k_width) 
   { 
    m_dimDragEvtLoc.width = m_nGraphWidth * 
(k_width + 1);    
   } 
   if(x - k_width * m_nGraphWidth < m_nOffset_x) 
   { 
    m_dimDragEvtLoc.width = k_width * 
m_nGraphWidth + m_nOffset_x;    
   } 
   if(y / m_nGraphHeight > k_height) 
   { 
    m_dimDragEvtLoc.height = m_nGraphHeight * 
(k_height + 1);    
   } 
   if(y - k_height * m_nGraphHeight > m_nGraphHeight - 
m_nOffset_y) 
   { 
    m_dimDragEvtLoc.height = k_height * 
m_nGraphHeight + m_nGraphHeight - m_nOffset_y;    
   } 
 
   m_bBeginDrag = true; 
   
   ���������������$������"����	��% 
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m_x1 = m_x0 + (m_dimCursorLocEnd.width - (m_dimCursorLocEnd.width / 
m_nGraphWidth) * m_nGraphWidth - m_nOffset_x) * m_dStep; 
   m_x0 = m_x0 + (m_dimCursorLocBegin.width - 
(m_dimCursorLocBegin.width / m_nGraphWidth) * m_nGraphWidth - 
m_nOffset_x) * m_dStep; 
   if (m_x0 != m_x1) 
   { 
    if (m_x0 > m_x1) 
    { 
     m_x0 = m_x0 + m_x1; 
     m_x1 = m_x0 - m_x1; 
     m_x0 = m_x0 - m_x1; 
    } 
 
    ���������
��������������
����������$�P"$������


��
	� 
    BoundsLocation bl = new BoundsLocation(); 
    bl.m_dLeftBound = m_x0; 
    bl.m_dRightBound = m_x1; 
    m_llCursorLocations.Add(bl); 
   
 /////////////////////////////////////////////////// 
 
    repaint(); ����������������"������	����

���������
������ 
   } 
  } 
  N8*'N(�*N'85����	����!������	������% 
 } 
 
 
 
 public boolean action(Event event, Object obj) 
 { 
  Object oTarget = event.target; 
  if (oTarget instanceof Button) 
  { 
   Button buttonTarget = (Button)oTarget; 
   String sButtonString = buttonTarget.getLabel(); 
   if (sButtonString.compareTo("Back") == 0) 
   { 
    ���������������$������"����	��% 
    m_llCursorLocations = 
LinkedList.Next(m_llCursorLocations); 
    m_x1 = 
m_llCursorLocations.Data().m_dRightBound; 
    m_x0 = 
m_llCursorLocations.Data().m_dLeftBound; 
 
    repaint(); ����������������"������	����

���������
������ 
    return true; 
   } 
   if (sButtonString.compareTo("Mark few graphs") == 
0) 
   { 
    m_buttonFewGraphs.setLabel("Marking..."); 
    FunctionList.m_head = null; 
    FunctionList.m_nNumberOfFunctions = 0; 
    m_bMarkGraphs = true; 
 
    repaint(); 
   } 
   if (sButtonString.compareTo("Marking...") == 0) 
   { 
    m_buttonFewGraphs.setLabel("Mark few 
graphs"); 
    m_bMarkGraphs = false; 
   } 
   if (sButtonString.compareTo("Whole screen") == 0) 
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{ 
    m_bWholeScreenMode = true; 
    m_buttonWholeScreen.setLabel("Point graph"); 
   } 
 
 
  } 
  return false; 
 } 
 
 
 private void ResizeImage() 
 { 
  ����
����
����$������	�������
� 
  Dimension dim = size(); 
  int nWidth = dim.width; 
  int nHeight = dim.height; 
 
 
  ���������"���������$���$��������#����$��������"5 
  ���"	9�������������$����������� 
  if(m_dimImage != null && 
   m_dimImage.width == nWidth && 
   m_dimImage.height == nHeight) 
  { 
   // �����������
�������� 
   return; 
  } 
  ���

����
�����������$��������"���"������� 
  m_dimImage = new Dimension(nWidth, nHeight); 
  m_image = createImage(nWidth, nHeight); 
  m_g = m_image.getGraphics(); 
 
 } 
 
} 
 
class FunctionList  
{ 
 public static FunctionList m_head = null; 
 public static FunctionList m_tail = null; 
 public static int m_nNumberOfFunctions = 0; 
 
 private FunctionList m_next; 
 private int m_nIndex; 
 
 public static void Add(int n) 
 { 
  FunctionList fl = new FunctionList(); 
  
  m_nNumberOfFunctions++; 
  fl.m_nIndex = n; 
  fl.m_next = m_head; 
 
  if (m_head == null) 
  { 
   m_head = fl; 
   m_tail = fl; 
  } 
  else 
  { 
   m_head = fl; 
  } 
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} 
 
 public static FunctionList Next(FunctionList fl) 
 { 
  return fl.m_next; 
 } 
 
 public int Data() 
 { 
  return m_nIndex; 
 } 
 
} 
 
 
class ColorList  
{ 
 public static ColorList m_head = null; 
 private static ColorList m_tail = null; 
 
 private ColorList m_next; 
 private Color m_colObject; 
 
 public static void Add(Color col) 
 { 
  ColorList cl = new ColorList(); 
 
  cl.m_colObject = col; 
  cl.m_next = m_head; 
 
  if (m_head == null) 
  { 
   m_head = cl; 
   m_tail = cl; 
  } 
  else 
  { 
   m_head = cl; 
  } 
 } 
 
 public static ColorList Next(ColorList cl) 
 { 
  if (cl.m_next == null) 
  { 
   return m_head; 
  }  
  return cl.m_next; 
 } 
 
 public Color Data() 
 { 
  return m_colObject; 
 } 
 
} 
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