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Àííîòàöèÿ

Ðàññìàòðèâàåòñÿ ïðåäñòàâëåíèå çíà÷åíèé ïðîñòûõ âèäîâ â ôîðìå îáúåêòîâ-êîí-
òåéíåðîâ è ðåàëèçàöèÿ ýëåìåíòàðíûõ êîíñòðóêòîâ, èñòî÷íèêîâ òàêèõ çíà÷åíèé, â
ôîðìå îáúåêòîâ-êîíñòðóêöèé, òî åñòü èçîáðàæåíèé ñîîòâåòñòâóþùèõ âèäîâ, à òàêæå
ôîðìóë íàä ïðîñòûìè çíà÷åíèÿìè ñî ñòàíäàðòíûìè îïåðàöèÿìè.

Îïèñûâàåòñÿ ðåàëèçàöèÿ ïîñëåäîâàòåëüíûõ ïðåäëîæåíèé, âõîäÿùèõ â ñîñòàâ âñåõ
äðóãèõ ïðåäëîæåíèé, òàêèõ êàê çàìêíóòûå, âûáèðàþùèå (ïî ëîãè÷åñêîìó óñëîâèþ,
âàðèàíòíûå öåëîìó èëè ïî âèäó) è öèêëè÷åñêèå ïðåäëîæåíèÿ.

Êëþ÷åâûå ñëîâà: çíà÷åíèå, êîíñòðóêò, îêðóæåíèå, ïîñëåäîâàòåëüíîå ïðåäëîæå-
íèå, ñòàíäàðòíàÿ îïåðàöèÿ, ñöåíà, ó÷àñòîê, ôîðìóëà íàä ïðîñòûìè çíà÷åíèÿìè.

1. ÂÂÅÄÅÍÈÅ

Â [1] ïî ñóùåñòâó áûëà ñôîðìóëèðîâàíà òåìà ìîäåëèðîâàíèÿ ãèïîòåòè÷åñêîãî âû÷èñ-
ëèòåëÿ, èñïîëüçóåìîãî â [2] äëÿ îïèñàíèÿ ñåìàíòèêè àëãîðèòìè÷åñêîãî ÿçûêà òèïà Àëãîë
68 â òåðìèíàõ ïîíÿòèé îáúåêòíî-îðèåíòèðîâàííîãî ïðîãðàììèðîâàíèÿ (ÎÎÏ). Ïðè ýòîì
îáúåêòû: êîíñòðóêò, çíà÷åíèå, ó÷àñòîê, îêðóæåíèå èëè ñöåíà, ñ êîòîðûìè ðàáîòàåò ýòîò
ãèïîòåòè÷åñêèé âû÷èñëèòåëü, îòîáðàæàþòñÿ â ñîîòâåòñòâóþùèå êëàññû îáúåêòîâ.

Âçàèìîäåéñòâèå ìåæäó êîíñòðóêöèÿìè è çíà÷åíèÿìè âûòåêàåò èç îïèñàíèÿ ñìûñëà
ïðîãðàììû â òåðìèíàõ äåéñòâèé ãèïîòåòè÷åñêîãî âû÷èñëèòåëÿ. Ìîäåëü âû÷èñëèòåëÿ èìå-
åò äåëî ñ ïðîãðàììîé, ïðåäñòàâëåííîé â âèäå ñåìàíòè÷åñêîãî äåðåâà îáúåêòîâ-êîíñòðóê-
öèé. Å¸ èñïîëíåíèå ñâîäèòñÿ ê âûçîâàì ïîëèìîðôíîãî ìåòîäà Run, îòíîñÿùåãîñÿ ê ñî-
ñòàâëÿþùèì ïîäêîíñòðóêöèÿì ïðîãðàììû, â ðåçóëüòàòå ÷åãî è ïîÿâëÿþòñÿ çíà÷åíèÿ.

Çäåñü ìû ðàññìîòðèì ïðåäñòàâëåíèå çíà÷åíèé ïðîñòûõ âèäîâ (ëîãè÷åñêèõ, öåëûõ,
è  ò. ä.) â ôîðìå îáúåêòîâ-êîíòåéíåðîâ è ðåàëèçàöèþ ýëåìåíòàðíûõ êîíñòðóêòîâ, èñòî÷-
íèêîâ òàêèõ çíà÷åíèé, â ôîðìå îáúåêòîâ-êîíñòðóêöèé, òî åñòü èçîáðàæåíèé ñîîòâåòñòâó-
þùèõ âèäîâ, à òàêæå ôîðìóë íàä ïðîñòûìè çíà÷åíèÿìè ñî ñòàíäàðòíûìè îïåðàöèÿìè.

Òàêæå îïèøåì ðåàëèçàöèþ ïîñëåäîâàòåëüíûõ ïðåäëîæåíèé, âõîäÿùèõ â ñîñòàâ äðóãèõ
ïðåäëîæåíèé, òàêèõ êàê çàìêíóòûå, âûáèðàþùèå (ïî ëîãè÷åñêîìó óñëîâèþ, âàðèàíòíûå
ïî öåëîìó èëè ïî âèäó) è öèêëè÷åñêèå ïðåäëîæåíèÿ. Çàìåòèì, ÷òî êîíñòðóêöèÿ «ïðî-
ãðàììà» ñàìà ÿâëÿåòñÿ çàìêíóòûì ïðåäëîæåíèåì.

Âñå ýêñïåðèìåíòû áûëè ïðîâåäåíû íà êîìïüþòåðå ñ èñïîëüçîâàíèåì ñèñòåìû ïðî-
ãðàììèðîâàíèÿ FREE PASCAL [3].

2. ÇÍÀ×ÅÍÈß

Çíà÷åíèÿ ëþáûõ âèäîâ îïðåäåëÿþòñÿ êàê àáñòðàêòíûé ðîäîâîé êëàññ â ìîäóëå
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Unit VALUES;
{ Ðåàëèçàöèÿ îáúåêòîâ-çíà÷åíèé }
interface
uses objects, Strings;
type
  { Àáñòðàêòíûé îáúåêò - ðîäîâîé êëàññ äëÿ çíà÷åíèé ëþáûõ âèäîâ }
     PValue = ^TValue;
     TValue = object (TObject)
      Scope : integer;
      constructor Init (level : integer);
      function Show : PChar; virtual;
      function GetScope : integer;
     end;
  implementation
  {----------------- TValue ----------------- }
  constructor TValue.Init (level : integer);
  begin Scope := level end;
  function TValue.GetScope : integer;
  begin GetScope := Scope end;
  function TValue.Show : PChar;
  begin abstract end;
end

Çíà÷åíèÿ ïðîñòûõ âèäîâ îïðåäåëÿþòñÿ â ìîäóëå PLAIN_VALUES êàê îáúåêòû-êîíòåéíåðû.

Unit PLAIN_VALUES;
{ Ðåàëèçàöèÿ îáúåêòîâ-çíà÷åíèé ïðîñòûõ âèäîâ }
interface
uses objects, Strings, VALUES;
{ Ïðåäñòàâëåíèå êîíòåéíåðîâ çíà÷åíèé ïðîñòûõ âèäîâ }
type
 { Ëîãè÷åñêèå çíà÷åíèÿ }
  PBoolean = ^Boolean;
  PBooleanValue = ^TBooleanValue;
  TBooleanValue = object (TValue)
      Value : Boolean;
      constructor Init (v : Boolean);
      function Show : PChar; virtual;
      function GetValue : Boolean; virtual;
      procedure PutValue (var v : Boolean); virtual;
     end;
{ Öåëûå çíà÷åíèÿ }
    PInteger = ^integer;
    PIntegralValue = ^TIntegralValue;
    TIntegralValue = object (TValue)
     Value : integer;
     constructor Init (v : integer);
     {Èñïîëüçîâàíè: IntegralValue := New (PIntegralValue, Init (v)) }
     destructor Done; virtual;
     {Èñïîëüçîâàíè: dispose (IntegralValue, Done) }
     function Show : PChar; virtual;
     function GetValue: integer; virtual;
     procedure PutValue (var v : integer); virtual;
    end;

. . .
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implementation
{ ÐÅÀËÈÇÀÖÈß ÊÎÍÒÅÉÍÅÐÎÂ ÇÍÀ×ÅÍÈÉ ÏÐÎÑÒÛÕ ÂÈÄÎÂ }
{ Ëîãè÷åñêèå çíà÷åíèÿ }
  constructor TBooleanValue.Init (v : Boolean);
  begin inherited Init (0); Value := v end;
  function TBooleanValue.Show : PChar;
  var Bf : array [0..127] of char;
  begin
   if Value then StrPCopy (Bf, 'true') else StrPCopy (Bf, 'false');
   Show := Bf
  end;
  function TBooleanValue.GetValue: Boolean;
  begin GetValue := Value end;
  procedure TBooleanValue.PutValue (var v : Boolean);
  begin Value := v end;
{ Öåëûå çíà÷åíèÿ }
  constructor TIntegralValue.Init (v : integer);
  begin inherited Init (0); Value := v end;
  function TIntegralValue.Show : PChar;
  var s : string; Bf: array [0..127] of char;
  begin str (Value, s); StrPCopy (Bf, s); Show := Bf end;
  function TIntegralValue.GetValue: integer;
  begin GetValue := Value end;
  procedure TIntegralValue.PutValue (var v : integer);
  begin Value := v end;

. . .

end

3. ÊÎÍÑÒÐÓÊÖÈÈ

Êîíñòðóêöèè ñòàíäàðòíûõ âèäîâ îïðåäåëÿþòñÿ â ïîñòîÿííîì ìîäóëå CONSTRUCTS è
ïðåäñòàâëÿþòñÿ êàê íàñëåäíèêè ðîäîâîãî êëàññà òèïà

type PConstruct = ^TConstruct;
    TConstruct = object (TObject)
       Representation : PChar;
        constructor Init (r : PChar);
       procedure Run; virtual;
        function Show : PChar; virtual;
         end;

ñ  ðåàëèçàöèåé ìåòîäîâ

constructor TConstruct.Init (r : PChar);
begin Representation := r end;
procedure TConstruct.Run;
begin abstract end;
function TConstruct.Show : PChar;
begin Show :=  Representation end;

• Ìåòîä Init ñîçäà¸ò êîíñòðóêò ñîîòâåòñòâóþùåé êîíñòðóêöèè ñ ó÷¸òîì å¸ âèäà.
• Ìåòîä Run ðåàëèçóåò èñïîëíåíèå êîíñòðóêöèè.
Åñëè êîíñòðóêöèÿ � îïèñàíèå, òî ýôôåêò å¸ èñïîëíåíèÿ ôèêñèðóåòñÿ â òåêóùåì

ó÷àñòêå ñòåêà â âèäå ïîñëåäîâàòåëüíîñòè èíäèêàòîðîâ, îòêðûâàþùèõ äîñòóï ê çíà÷åíèÿì,
êîòîðûìè îíè îáëàäàþò.
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1 Äðóãèå ïðåäëîæåíèÿ çäåñü íå îáñóæäàþòñÿ è íå äåìîíñòðèðóþòñÿ â ýòîì ìîäóëå.

Åñëè êîíñòðóêöèÿ � îñíîâà, òî å¸ ðåçóëüòàò ôèêñèðóåòñÿ â àäìèíèñòðàòèâíîé ïîëè-
ìîðôíîé ïåðåìåííîé UV (Universal Value) â âèäå óêàçàòåëÿ íà îáúåêò, ïðåäñòàâëÿþùèé
ýòî çíà÷åíèå. ×òî äåëàòü ñ ýòèì ðåçóëüòàòîì, «çíàåò» íàä-êîíñòðóêöèÿ, âûçâàâøàÿ ýòó
îñíîâó. Êàê ïðàâèëî, åñëè ðåçóëüòàò êîíñòðóêöèè èñïîëüçóåòñÿ â äàëüíåéøåì, òî åñòü íå
îïóñòîøàåòñÿ, òî îí ïåðåäà¸òñÿ ÷åðåç ñòåê èñïîëüçóþùåé åãî êîíñòðóêöèè.

Ñëó÷àé, êîãäà âñå êîíñòðóêöèè îïóñòîøàþòñÿ, ïðåäñòàâëåí â ëèñòèíãå I.
Ñëó÷àé, êîãäà êîíñòðóêöèè íå îïóñòîøàþòñÿ, ïðåäñòàâëåí â ëèñòèíãå II.
• Ìåòîä Show ïðåäñòàâëÿåò êîíñòðóêöèþ â âèäå ñòðîêè òèïà PChar, òî åñòü ïîñëåäîâà-

òåëüíîñòè ñèìâîëîâ, îãðàíè÷åííîé íà êîíöå íóëåâûì êîäîì.

4. ÎÑÍÎÂÛ

Ñàìûå áîëüøèå ïî ñîäåðæàíèþ îñíîâû � ýòî ïðåäëîæåíèÿ:
� çàìêíóòûå,
� ïîñëåäîâàòåëüíûå,
� ñîâìåñòíûå,
� ïàðàëëåëüíûå,
� âûáèðàþùèå (ïî ëîãè÷åñêîìó óñëîâèþ, âàðèàíòíûå öåëîìó èëè ïî âèäó),
� öèêëè÷åñêèå.
Ïîñëåäîâàòåëüíûå ïðåäëîæåíèÿ íåïîñðåäñòâåííî âõîäÿò â ñîñòàâ âñåõ äðóãèõ ïðåäëî-

æåíèé, çà èñêëþ÷åíèåì ñîâìåñòíûõ è ïàðàëëåëüíûõ. Ïîýòîìó ñòîèò íà÷àòü ñ îïèñàíèÿ
ðåàëèçàöèè ïîñëåäîâàòåëüíûõ ïðåäëîæåíèé.

Ïîñëåäîâàòåëüíûå ïðåäëîæåíèÿ, êàê è âñå äðóãèå ïðåäëîæåíèÿ, â îïèñûâàåìîé ìîäå-
ëè áàçèðóþòñÿ íà êîëëåêöèÿõ êîíñòðóêöèé ðåàëèçóåìîãî ÿçûêà. Ýòî îòëè÷àåò îïèñûâàå-
ìûé ïîäõîä îò ïðåäñòàâëåíèÿ ñëîæíûõ îáúåêòîâ â ñèñòåìàõ ôóíêöèîíàëüíîãî ïðîãðàì-
ìèðîâàíèÿ, òàêèõ êàê Ocaml [4], áàçèðóþùèõñÿ íà ñïèñêàõ. Òàêîé âûáîð îáîñíîâàí, ïî
êðàéíåé ìåðå, ìåòîäîëîãè÷åñêè, ïðåèìóùåñòâîì ïðÿìîãî äîñòóïà ïåðåä ïîñëåäîâàòåëü-
íûì.

Ïðåäñòàâëåíèå ïðåäëîæåíèé îïèñàíî â ìîäóëå CLAUSES1.

unit CLAUSES;
interface
uses objects, Strings, ENVIRON, CONSTRUCTS, VALUES;
type
  { Ñïèñîê êîíñòðóêöèé }
 PConstructList = ^TConstructList;
 TConstructList = object (TCollection)
  procedure Run; virtual;
  { Èñïîëíåíèå âñåõ êîíñòðóêöèé ñïèñêà êîíñòðóêöèé áëîêà }
  procedure RunWhile; virtual;
  { Èñïîëíåíèå âñåõ êîíñòðóêöèé ñïèñêà êîíñòðóêöèé áëîêà
    äî ïåðâîé êîíñòðóêöèè ïåðåõîäà â áëîêå }
  procedure RunFrom (i : integer); virtual;
  { Èñïîëíåíèå âñåõ êîíñòðóêöèé ñïèñêà êîíñòðóêöèé áëîêà,
    íà÷èíàÿ ñ i-îé, 0 <= i <= count-1 }
  function Show : PChar; virtual;
  { Ñîçäà¸ò ñòðîêó, ïðåäñòàâëÿþùóþ êîíñòðóêöèè ñïèñêà èç âõîäíîãî òåêñòà }
 end;
  { ÏÎÑËÅÄÎÂÀÒÅËÜÍÎÅ ÏÐÅÄËÎÆÅÍÈÅ }
  PRange = ^TRange;
  TRange = object (TConstruct)
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   Level: integer; {Óðîâåíü áëîêà. Åñëè Level = -1, òî áëîê íå ëîêàëèçóþùèé}
   Appetite : integer; { Ñòàòè÷åñêèé àïïåòèò áëîêà }
   ConstructList : PConstructList;   { Ñïèñîê êîíñòðóêöèé áëîêà }
   constructor Init{Èíèöèàëèçàöèÿ áëîêà óðîâíåì lev è ñïèñêîì êîíñòðóêöèé cl}
                 (lev: integer;   { Áëî÷íûé óðîâåíü }
                  app: integer;   { Ñòàòè÷åñêèé àïïåòèò áëîêà }
                 cl: PConstructList { Êîëëåêöèÿ êîíñòðóêöèé áëîêà (ôðàç
                                       ïîñëåäîâàòåëüíîãî ïðåäëîæåíèÿ )});
   function Show : PChar; virtual;
   { Ñîçäà¸ò ñòðîêó, ïðåäñòàâëÿþùóþ êîíñòðóêöèè áëîêà èç âõîäíîãî òåêñòà }
   procedure Run; virtual;
   { Èñïîëíåíèå êîíñòðóêöèé ïîñëåäîâàòåëüíîãî ïðåäëîæåíèÿ ñ âûäà÷åé
    ðåçóëüòàòà åãî ïîñëåäíåé îñíîâû) }
  end;
{ Ñöåíû è ïåðåõîäû } ...
  implementation
{ Ñïèñîê êîíñòðóêöèé }
  procedure TConstructList.Run;
    procedure ExecItem (Item : PConstruct); far;
    begin Item^.Run; {Ðåçóëüòàò â UV} end;
  begin ForEach (@ExecItem) end;
  procedure TConstructList.RunFrom (i : integer);
  var j : integer;
  begin
    for j := i to count - 1 do PConstruct (At(j))^.Run;
  end;
  procedure TConstructList.RunWhile;
  var j : integer;
  begin
    for j := 0 to count - 1 do
       begin
   PConstruct (At(j))^.Run;
     if Jump_elaborated then j := count { ïðåðûâàíèå öèêëà!}
    end;
  end;
  function TConstructList.Show : PChar;
  var s : string; i : integer;
      Bf : array [0..4095] of char; B : array [0..127] of char;
    procedure PrintItem (Item: PConstruct); far;
    begin
     inc (i); str (i, s); StrPCopy (B, s);
     StrCat (Bf, #10#13'     ['); StrCat (Bf,B); StrCat (Bf, '] ');
     StrCat (Bf, Item^.Show)
    end;
  begin
   i := -1; Bf[0] := #0; ForEach (@PrintItem);
   if Bf[0] = #0 then StrPCopy (Bf,�   EMPTY�); Show := Bf
  end;
{ Ïîñëåäîâàòåëüíîå ïðåäëîæåíèå }
 constructor TRange.Init(lev: integer;{ Áëî÷íûé óðîâåíü. Åñëè Level = -1, òî
                                       áëîê íå ëîêàëèçóþùèé }
                        app: integer;{ Ñòàòè÷åñêèé àïïåòèò áëîêà }
                        cl: PConstructList {Êîëëåêöèÿ êîíñòðóêöèé áëîêà(ôðàç
                                            ïîñëåäîâàòåëüíîãî ïðåäëîæåíèÿ)}
                         ); { Èíèöèàëèçàöèÿ áëîêà óðîâíåì lev è ñïèñêîì
                               êîíñòðóêöèé cl }
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 begin Level := lev; Appetite := app; ConstructList := cl end;
 function TRange.Show : PChar;
 var Bf : array [0 .. 1023] of Char;
     Bf1 : array [0 .. 1023] of Char; s : string;
 begin str (Level, s);
       StrPCopy (Bf,#10#13'   BEGIN(' + s); StrCat (Bf,')');
       StrCat (Bf, ConstructList^.Show);
       StrPCopy(Bf1,#10#13'   END('+s); StrCat (Bf1,')');
       Show := StrCat (Bf, Bf1)
 end;
 procedure TRange.Run;
 { Èñïîëíåíèå êîíñòðóêöèé ïîñëåäîâàòåëüíîãî ïðåäëîæåíèÿ
   ñ âûäà÷åé ðåçóëüòàòà åãî ïîñëåäíåé îñíîâû }
 var Locale : PLocale;
 begin
   { Ñîçäàíèå íîâîãî ó÷àñòêà }
       Locale := New (PLocale, Init (Level, Appetite, Appetite));
   { Ïðèñîåäèíåíèå åãî ê òåêóùåìó îêðóæåíèþ }
       Stack^.AddLocale (locale);
       Jump_elaborated := false;
   { Èñïîëíåíèå êîëëåêöèè ôðàç áëîêà }
       ConstructList^.RunWhile;
   { Óäàëåíèå ó÷àñòêà, ñîçäàííîãî äàííûì áëîêîì, ñ âåðøèíû ñòåêà }
       Stack^.RemoveTopLocale;
    end;
  ...
end.

Ñåìàíòè÷åñêîå äåðåâî ïðîãðàììû ñîáèðàåòñÿ èç áëîêîâ, òî åñòü ïîñëåäîâàòåëüíûõ
ïðåäëîæåíèé, â ïîðÿäêå îò âíóòðåííèõ ê âíåøíèì áëîêàì.

Îïèñàíèÿ ñöåí âêëþ÷åíû èìåííî â ìîäóëü CLAUSES, à íå â VALUES, ïîòîìó ÷òî îíè
èñïîëüçóþòñÿ â êîíñòðóêöèÿõ ïåðåõîäà, îñóùåñòâëÿþùèõ íàâèãàöèþ ïî êîíñòðóêöèÿì
òåêóùåãî áëîêà èëè îáúåìëþùèõ åãî. Â âûøåïðèâåä¸ííîì òåêñòå ýòîãî ìîäóëÿ îíè íå
ïîêàçàíû, íî âêëþ÷åíû â ñëåäóþùèé ïàðàãðàô.

5. ÏÅÐÅÕÎÄÛ È ÑÖÅÍÛ

Êàê îïèñàíî â [1], ñöåíû èñïîëüçóþòñÿ äëÿ íàâèãàöèè ìåæäó êîíñòðóêöèÿìè ïðî-
ãðàììû, òàêèìè êàê ïåðåõîäû è âûçîâû. Â ðàññìàòðèâàåìîé ìîäåëè ñåìàíòèêè îíè ïðåä-
ñòàâëÿþòñÿ êàê íàñëåäíèêè îáúåêòîâ-çíà÷åíèé òèïà

PScene = ^TScene;
TScene = object (TValue)
  Labels : string;      { Ïîñëåäîâàòåëüíîñòü ìåòîê ïîìå÷åííîé îñíîâû
                          èëè èäåíòèôèêàòîð ïðîöåäóðû }
  Block : PRange;       { Áëîê, ñïèñîê êîíñòðóêöèé êîòîðîãî íåïîñðåäñòâåííî
                          ñîäåðæèò ïîìå÷åííûå îñíîâû èëè òåëà ïðîöåäóð �
                           öåëè ïåðåäà÷ óïðàâëåíèÿ }
  UnitNumber : integer; { Íîìåð ïîìå÷åííîé îñíîâû èëè òåëà ïðîöåäóðû
                         îòíîñèòåëüíî ñïèñêà áëîêà � öåëè ïåðåäà÷è
                          óïðàâëåíèÿ });
  constructor Init (level : integer; L : string; B : PRange; U : integer);
  function Show : PChar; virtual;
 end;

ñî ñëåäóþùåé ðåàëèçàöèåé ìåòîäîâ
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constructor TScene.Init
    (level : integer; { Óðîâåíü áëîêà - öåëè ïåðåäà÷è óïðàâëåíèÿ }
    L : string; { Ïîñëåäîâàòåëüíîñòü ìåòîê èëè èäåíòèôèêàòîð ïðîöåäóðû }
    B : PRange; { Áëîê � öåëü ïåðåäà÷è óïðàâëåíèÿ }
     U : integer { Íîìåð êîíñòðóêöèè â áëîêå � öåëè ïåðåäà÷è óïðàâëåíèÿ });
begin inherited Init (level); Labels := L; Block := B; UnitNumber := U end;
  function TScene.Show : PChar;
   var Bf : array [0..127] of char;
  begin StrPCopy (Bf, Labels + ': ') end;

Íàçíà÷åíèÿ ïîëåé îáúåêòîâ-ñöåí óêàçàíî â êîììåíòàðèÿõ.
Óêàçàòåëü Block â ïàðå ñ öåëûì UnitNumber ïðåäñòàâëÿåò ñòàòè÷åñêîå îïèñàíèå ïðî-

ãðàììîé òî÷êè, àíàëîã ìàøèííîãî àäðåñà êîìàíäû, ñ êîòîðîé íà÷èíàåòñÿ èñïîëíåíèå
ñîîòâåòñòâóþùåãî ëèíåéíîãî ó÷àñòêà ïðîãðàììû ïðè ïðîãðàììèðîâàíèè â ìàøèííûõ
êîäàõ.

Êîíñòðóêöèÿ ïåðåõîäà ïðåäñòàâëÿåòñÿ êàê íàñëåäíèê òèïà TConstruct

PJump = ^TJump;
TJump = object (TConstruct)
  Scene : PScene; { Ñöåíà, óêàçûâàþùàÿ íà öåëü êîíñòðóêöèè ïåðåõîäà }
  constructor Init (s : PScene);
  function Show : PChar; virtual;
  procedure Run; virtual; { Èñïîëíåíèå ïåðåõîäà }
 end;

ñî ñëåäóþùåé ðåàëèçàöèåé ìåòîäîâ

constructor TJump.Init (s : PScene);
  begin Scene := s end;
  function TJump.Show : PChar;
  var Bf, Bf1 : array [0..127] of char; L : string;
  begin
        StrPCopy (Bf, '.goto ');
        L := Scene^.Labels;
        StrPCopy (Bf1, L);
        StrCat (Bf, Bf1);
        Show := Bf
  end;
  procedure TJump.Run;
  var j : integer; B : PRange; CL : PConstructList;
  begin
    j := Scene^.UnitNumber;
    B := Scene^.Block;
    CL := B^.ConstructList;
    CL^.RunFrom (j);
  { Çäåñü â ñàìûé ðàç ïðåðâàòü èñïîëíåíèå âñåõ îñòàëüíûõ ýëåìåíòîâ ñïèñêà
    îñíîâ äàííîãî áëîêà! }
    Jump_elaborated := true
  end;

Çäåñü Jump_elaborated � ëîãè÷åñêàÿ ïåðåìåííàÿ àäìèíèñòðàòèâíîé ñèñòåìû (ìîäóëü
ENVIRON), ñïåöèàëüíî ïðåäíàçíà÷åííàÿ äëÿ îáñëóæèâàíèÿ ïåðåõîäîâ. Êîãäà îíà ðàâíà
true, âñå ïîñëåäóþùèå îñíîâû òåêóùåãî áëîêà, ñëåäóþùèå çà êîíñòðóêöèåé ïåðåõîäà, íå
èñïîëíÿþòñÿ. Ïîñëå ýòîãî òåêóùåé êîíñòðóêöèåé ñòàíîâèòñÿ îñíîâà � öåëü ïåðåõîäà.
Ïðè ýòîì ó÷àñòêè áëîêîâ ïðîìåæóòî÷íûõ óðîâíåé óäàëÿþòñÿ èç ñòåêà. Çà ýòèì ñëåäèò
óïîìÿíóòàÿ âûøå àäìèíèñòðàòèâíàÿ ñèñòåìà.
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ÈÍÔÎÐÌÀÒÈÊÀ

Çàìåòèì, ÷òî ïðè ïîñòðîåíèè ñåìàíòè÷åñêîãî äåðåâà ïðîãðàììû ñóùåñòâóåò ïðîáëåìà
ñèíõðîíèçàöèè âûñòðàèâàíèÿ êîíñòðóêöèé, ñâÿçàííàÿ ñ ïåðåõîäàìè.

Ñ îäíîé ñòîðîíû, çíà÷åíèå ñöåíû äîëæíî ïîÿâèòüñÿ ðàíüøå, ÷åì êîíñòðóêöèÿ ïåðå-
õîäà, â êîòîðîé îíà èñïîëüçóåòñÿ.

Ñ äðóãîé ñòîðîíû, â ýòîò ìîìåíò êîíñòðóêöèÿ ïåðåõîäà íå ìîæåò áûòü âñòàâëåíà â
ñïèñîê êîíñòðóêöèé áëîêà, òàê êàê çíà÷åíèå ñöåíû ïåðåõîäà îïèðàåòñÿ íà óêàçàòåëü
áëîêà, ÷àñòüþ êîòîðîãî ýòîò ïåðåõîä ÿâëÿåòñÿ, à ýòîò áëîê åù¸ íå ñôîðìèðîâàí. Ýòîò
«êëèí÷» ðàçðûâàåòñÿ ñëåäóþùèì îáðàçîì.

Ñíà÷àëà ôîðìèðóåòñÿ ñïèñîê êîíñòðóêöèé áëîêà ñ ïåðåõîäàìè, â êîòîðûõ èñïîëüçó-
åòñÿ ñöåíà ñî çíà÷íèåì Nil â êà÷åñòâå óêàçàòåëÿ íà áëîê � öåëü ïåðåõîäà; çàòåì ýòîò
ñïèñîê âñòàâëÿåòñÿ â áëîê; äàëåå, êîíñòðóêöèè ïåðåõîäîâ äîîïðåäåëÿþòñÿ ñî ñöåíàìè,
êîòîðûå èñïîëüçóþò óæå ñóùåñòâóþùèé óêàçàòåëü íà áëîê; è, íàêîíåö, ýòè êîíñòðóê-
öèè ïåðåõîäà âñòàâëÿþòñÿ â ñïèñîê êîíñòðóêöèé áëîêà íà ñâî¸ ìåñòî. Ýòà âñòàâêà
âûïîëíÿåòñÿ ñ ïîìîùüþ ìåòîäà AtPut (íîìåð ýëåìåíòà â ñïèñêå, óêàçàòåëü íà îáúåêò-
êîíñòðóêöèþ). Èìåííî òàê ýòî áûëî ñäåëàíî â âûøåïðèâåä¸ííîì ïðèìåðå (ñì. ëèñòèíã I
íèæå).

6. ÈÇÎÁÐÀÆÅÍÈß

Èçîáðàæåíèÿ ÿâëÿþòñÿ ýëåìåíòàðíûìè êîíñòðóêöèÿìè.
Ïðàâèëî èñïîëíåíèÿ ýëåìåíòàðíîé êîíñòðóêöèè îïðåäåëÿåò å¸ ðåçóëüòàò (çíà÷åíèå)

íåïîñðåäñòâåííî, áåç ññûëêè íà ïðàâèëà èñïîëíåíèÿ äðóãèõ êîíñòðóêöèé.
Ñîáñòâåííî çíà÷åíèå èçîáðàæåíèÿ  ôèêñèðóåòñÿ â àäìèíèñòðàòèâíîé ïåðåìåííîé UV

â âèäå óêàçàòåëÿ íà êîíòåéíåð ñîîòâåòñòâóþùåãî âèäà.
Íàïðèìåð, èçîáðàæåíèå ëîãè÷åñêîãî ïðåäñòàâëÿåòñÿ ñëåäóþùèì îáðàçîì

PBooleanDenotation = ^TBooleanDenotation;
TBooleanDenotation = object (TConstruct)
  Value : Boolean;
  constructor Init (r : PChar; v : Boolean);
  function Show : PChar; virtual;
  procedure Run; virtual;
 end;

ñ ðåàëèçàöèåé ìåòîäîâ

constructor TBooleanDenotation.Init (r : PChar; v : Boolean);
begin inherited Init (r); Value := v end;
function TBooleanDenotation.Show : PChar;
begin Show := Representation end;
procedure TBooleanDenotation.Run;
begin UV := New (PIntegralValue, Init (Value)) end;

Èçîáðàæåíèå öåëîãî ïðåäñòàâëÿåòñÿ ñëåäóþùèì îáðàçîì

PIntegralDenotation = ^TIntegralDenotation;
TIntegralDenotation = object (TConstruct)
  Value : integer;
  constructor Init (r : PChar; v : integer);
  function Show : PChar; virtual;
  procedure Run; virtual;
 end;

ñ ðåàëèçàöèåé ìåòîäîâ
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constructor TIntegralDenotation.Init (r : PChar; v : integer);
begin inherited Init (r); Value := v end;
function TIntegralDenotation.Show : PChar;
begin Show := Representation end;
procedure TIntegralDenotation.Run;
begin UV := New (PIntegralValue, Init (Value)) end;

Ïðèìåð èñïîëüçîâàíèÿ èçîáðàæåíèé öåëûõ ïðåäñòàâëåí â ëèñòèíãå I. Â í¸ì ïðîãðàì-
ìà ïðåäñòàâëåíà äâóìÿ áëîêàìè Range0 è Range1. Ïðè÷¸ì âíåøíèé áëîê Range0 ïðåäñòàâ-
ëåí ïîñëåäîâàòåëüíûì ïðåäëîæåíèåì èç ÷åòûð¸õ îñíîâ, à èìåííî, èçîáðàæåíèÿ öåëîãî
001, áëîêà Range1,  ïîìå÷åííîãî èçîáðàæåíèÿ öåëîãî L4:4 è èçîáðàæåíèÿ öåëîãî 5. Â
ñâîþ î÷åðåäü, áëîê Range1 âêëþ÷àåò èçîáðàæåíèå öåëîãî 02, ïåðåõîä goto L4 è èçîáðà-
æåíèå öåëîãî 03. Âñå îñíîâû ýòîé ïðîãðàììû îïóñòîøàþòñÿ.

Êàê ïîêàçûâàåò ïðîòîêîë, ïðåäñòàâëåííûé íà ðèñ. 1, ïðîñòðàíñòâî äàííûõ, òî åñòü
îêðóæåíèå, ñîñòîèò èç äâóõ ïóñòûõ ó÷àñòêîâ, ïîñêîëüêó ïðîãðàììà ñîñòîèò èç äâóõ áëî-
êîâ, â êîòîðûõ íåò íè îäíîãî îïèñàíèÿ1. Êàê îòìå÷åíî âûøå, òîëüêî èñïîëíåíèå êîíñò-
ðóêöèé-îïèñàíèé ñîçäàþò èíäèêàòîðû, ñîñòàâëÿþùèå ñîäåðæàíèå ó÷àñòêà.

Ðåçóëüòàòû èñïîëíåíèÿ èçîáðàæåíèé öåëûõ ïîêàçàíû â ñòðî÷êàõ, ïîìå÷åííûõ òåêñòà-
ìè «Ðåçóëüòàò ExecItem:». Ýòî çíà÷åíèÿ 1, 2, 4 è 5. Îíè âçÿòû èç UV . Çíà÷åíèå èçîáðà-
æåíèÿ 03 íå èñïîëíÿåòñÿ â ñâÿçè ñ ïåðåõîäîì íà òðåòüþ îñíîâó âíåøíåãî áëîêà. Å¸
èíäåêñ â ðàìêàõ êîëëåêöèè ðàâåí 2.

7. ÔÎÐÌÓËÛ

Ôîðìóëû ÿâëÿþòñÿ íàñëåäíèêàìè ðîäîâîãî êëàññà TConstruct è áûâàþò óíàðíûìè, òî
åñòü ñ îäíèì îïåðàíäîì èëè áèíàðíûìè, òî åñòü ñ äâóìÿ îïåðàíäàìè. Êàæäûé èç îïåðàí-
äîâ ïðåäñòàâëÿåòñÿ óêàçàòåëåì íà êîíñòðóêöèþ, èñïîëíåíèå êîòîðîé äîñòàâëÿåò çíà÷åíèå
ñîîòâåòñòâóþùåãî îïåðàíäà â àäìèíèñòðàòèâíîé ïåðåìåííîé UV , à çàòåì îíî ïåðåíîñèòñÿ
â ëîêàëüíîå ïîëå çíà÷åíèÿ îïåðàíäà îáúåêòà-êîíñòðóêöèè «ôîðìóëà». Îïåðàöèÿ èñïîë-
íÿåìîé ôîðìóëû âûïîëíÿåòñÿ íàä ýòèìè çíà÷åíèÿìè îïåðàíäîâ, è îïÿòü çíà÷åíèå ôîðìó-
ëû ôèêñèðóåòñÿ â UV .

Ëèñòèíã I.        Ñîçäàíèå ñåìàíòè÷åñêîãî äåðåâà ïðîãðàììû
                   ".begin 001; .begin 02; .goto L4; 03 .end;  L4:4; 5 .end"
                               è ïðîòîêîë å¸ èñïîëíåíèÿ

program Dynamic6;
 { Òåñòèðîâàíèå ïåðåõîäîâ â ïîñëåäîâàëüíûõ ïðåäëîæåíèÿõ Àëãîëà 68:
   .begin 1; .begin 02; .goto L4; 03 .end; L4 : 4; 5 .end
   Ïîñêîëüêó çíà÷åíèÿ îñíîâ, êîèìè ÿâëÿþòñÿ èçîáðàæåíèÿ öåëûõ,
   îïóñòîøàþòñÿ, òî èõ çíà÷åíèÿ â ñòåê íå ïåðåäàþòñÿ ! }
uses CRT, objects, Strings,
     VALUES, PLAIN_VALUES, STANDART, CONSTRUCTS, CLAUSES, ENVIRON;
var
    id1s, id2s, id3s, id4s, id5s, L4s : string;
    id1, id2, id3, id4, id5 : PIntegralDenotation;
    Scene : PScene;
    Jump : PJump;
    cl0, cl1 : PConstructList;
    Range0, Range1 : PRange;

1 Òàêèå îêðóæåíèÿ íàçûâàþòñÿ íåëîêàëèçóþùèìè.
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ÈÍÔÎÐÌÀÒÈÊÀ

begin ClrScr; writeln;
writeln ('   Ðåàëèçàöèÿ ïðîãðàììû:');
writeln ('   .begin 1; .begin 02; .goto L4; 03 .end; L4 : 4; 5 .end'#10#13);
writeln ('   ÏÐÎÑÒÐÀÍÑÒÂÎ ÄÀÍÍÛÕ:'#10#13);
 { ÑÎÇÄÀÍÈÅ ÑÒÅÊÀ ÄÀÍÍÛÕ }
   Stack := New (PStack, Init (2));
   writeln ('   Ñòåê íà ', Stack^.Limit, ' ó÷àñòêà');
 { ÑÎÇÄÀÍÈÅ ÒÀÁËÈÖÛ DISPLAY }
   Display := New (PDisplay, Init (2));
   writeln ('   Display íà ', Display^.Limit,' ó÷àñòêà'); writeln;
 { ÑÎÇÄÀÍÈÅ ÄÅÐÅÂÀ ÏÐÎÃÐÀÌÌÛ }
 { ======= Ñîçäàíèå êîíñòðóêöèé áëîêà 1 ======= }
 id2s := '02';
 id2 := New (PIntegralDenotation, Init (@id2s[1], 2));
  { Ñîçäàíèå ñöåíû áåç óêàçàíèÿ áëîêà, èáî ñîîòâåòñòâóþùèé áëîê (Range0
    åù¸ íå ñîçäàí! }
 L4s := 'L4';
 Scene := New (PScene, Init (0, L4s, {Range0} Nil, 2));
 id3s := '03';
 id3 := New (PIntegralDenotation, Init (@id3s[1], 3));
 { Ñîçäàíèå êîíñòðóêöèè ïåðåõîäà ïîêà ñ íå âïîëíå îïðåäåë¸ííîé ñöåíîé }
 Jump := New (PJump, Init (Scene));
 { Ñîçäàíèå ñïèñêà êîíñòðóêöèé áëîêà 1 }
 cl1 := New (PConstructList, Init (5, 0));
 cl1^.Insert (id2);
 cl1^.Insert (Jump); { Ïåðåõîä íå âïîëíå îïðåäåë¸í!}
 cl1^.Insert (id3);  { Ýòà îñíîâà äîëæíà ïðîïóñêàòüñÿ !!! }
 Range1 := New (PRange, Init (1, 0, cl1));
 { Ñîçäàíèå ñïèñêà êîíñòðóêöèé áëîêà 0 }
 id1s := '1';
 id1 := New (PIntegralDenotation, Init (@id1s[1], 1));
 id4s := 'L4: 4';
 id4 := New (PIntegralDenotation, Init (@id4s[1], 4));
 id5s := '5';
 id5 := New (PIntegralDenotation, Init (@id5s[1], 5));
 cl0 := New (PConstructList, Init (4, 0));
 cl0^.Insert (id1);
 cl0^.Insert (Range1);
 cl0^.Insert (id4);
 cl0^.Insert (id5);
 Range0 := New (PRange, Init (0, 0, cl0));
 { Äîîïðåäåëåíèå ñöåíû (Range0, L4: 4) óêàçàíèåì áëîêà Range0 }
 L4s := 'L4';
 Scene := New (PScene, Init (0, L4s, Range0, 2));
 {Äîîïðåäåëåíèå êîíñòðóêöèè ïåðåõîäà ñ äîîïðåäåë¸ííîé ñöåíîé (Range0, L4: 4)}
 Jump := New (PJump, Init (Scene));
 { Âñòàâêà êîíñòðóêöèè ïåðåõîäà íà ñâî¸ ìåñòî â áëîêå 1 }
 cl1^.AtPut (1, Jump);
 write ('   *** Áëîê Range0 ñîçäàí: ', Range0^.Show); writeln;
 writeln ('   ======= Ñîçäàíèå ñåìàíòè÷åñêîãî äåðåâà ïðîãðàììû çàâåðøåíî
              ======= '); writeln;
 writeln ('   Èñïîëíåíèå ïîñëåäîâàòåëüíîãî ïðåäëîæåíèÿ 0 ...');
 Range0^.Run;
 writeln ('   ÑÒÎÏ !!!'); readln
end.
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Ðèñ. 1
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ÈÍÔÎÐÌÀÒÈÊÀ

Â ñëó÷àå óíàðíîé ôîðìóëû ññûëêà íà êîíñòðóêöèþ, èãðàþùåé ðîëü ëåâîãî îïåðàíäà
(lo), ðàâíà nil.

Òàêèì îáðàçîì, ëîêàëüíûå ïîëÿ çíà÷åíèé îïåðàíäîâ îáúåêòà-êîíñòðóêöèè ôîðìóëà
çàìåíÿþò äèíàìè÷åñêèå ÷àñòè ó÷àñòêîâ îêðóæåíèé (ñì. ëèñòèíã II è ðèñ. 2 íèæå).

PFormula = ^Tformula;
TFormula = object (TConstruct)
{ Íàñëåäóåìûå ïîëÿ äàííûõ:
  Representation :  Pchar ; }
  Loperand, Roperand : PConstruct;
  constructor Init (r : Pchar; lo, ro : PConstruct);
  function Show : Pchar; virtual;
  procedure Run; virtual;
end;

ñ ðåàëèçàöèåé ìåòîäîâ

constructor TFormula.Init (r : Pchar; lo, ro : PConstruct);
begin  Representation := r; Loperand := lo;  Roperand := ro end;
function TFormula.Show : Pchar; virtual;
begin Show := Representation end;
procedure TFormula.Run;
begin abstract end;

Ôîðìóëû ñî ñòàíäàðòíûìè îïåðàöèÿìè ÿâëÿþòñÿ íàñëåäíèêàìè ðîäîâîãî êëàññà
TFormula.

Íàïðèìåð, ôîðìóëû ñî ñòàíäàðòíûìè îïåðàöèÿìè âèäà ( integral ) boolean íà
Ïàñêàëå ïðåäñòàâëÿþòñÿ òèïîì

Pintegral_boolean_Formula =
 ^Tintegral_boolean_Formula;
 Tintegral_boolean_Formula = object (TFormula)
 { Íàñëåäóåìûå ïîëÿ äàííûõ:
   Representation : Pchar;
   Loperand, Roperand : Pconstruct; }
  Routine : Tintegral_boolean_Routine;
  LoperandValue, RoperandValue : PintegralValue;
  constructor Init (r : Pchar;
                    op : Tintegral_boolean_Routine;
                    ro : PConstruct);
  function Show : Pchar; virtual;
  procedure Run; virtual;
 end;

ñ ðåàëèçàöèåé ìåòîäîâ ñëåäóþùèì îáðàçîì

constructor Tintegral_boolean_Formula.Init
             (r : Pchar; op : Tintegral_boolean_Routine;
              ro : Pconstruct );
 begin Representation := r;
       Routine := op;
       Loperand := nil; Roperand := ro
 end;
 function Tintegral_boolean_Formula.Show : Pchar;
 begin Show := Representation end;
 procedure Tintegral_boolean_Formula.Run;



22

Ìàðòûíåíêî Á.Ê.

ÊÎÌÏÜÞÒÅÐÍÛÅ ÈÍÑÒÐÓÌÅÍÒÛ Â ÎÁÐÀÇÎÂÀÍÈÈ. ¹ 1, 2009 ã.

Ëèñòèíã II. Ñîçäàíèå äåðåâà ïðîãðàììû
             "begin 001 + 02 + 3 .end"

            è ïðîòîêîë å¸ èñïîëíåíèÿ

program Dynamic2;
 { Òåñòèðîâàíèå ïîñëåäîâàëüíîãî ïðåäëîæåíèÿ Àëãîëà 68:
   .begin 001 + 02 + 3 .end }
uses CRT, objects, Strings,
     VALUES, PLAIN_VALUES, STANDART, CONSTRUCTS, CLAUSES, ENVIRON;
var id1s, id2s, id3s, f1s, f2s : string;
    id1, id2, id3 : PintegralDenotation;
    Routine : Tintegral_integral_integral_Routine;
    f1, f2 : Pintegral_integral_integral_Formula;
    cl0 : PconstructList;
    Range0 : Prange;
begin ClrScr; writeln;
   writeln ('   ÏÐÎÑÒÐÀÍÑÒÂÎ ÄÀÍÍÛÕ:'#10#13);
 { ÑÎÇÄÀÍÈÅ ÑÒÅÊÀ ÄÀÍÍÛÕ }
   Stack := New (Pstack, Init (1));
   writeln ('   Ñòåê íà ', Stack^.Limit, ' ó÷àñòêà');
 { ÑÎÇÄÀÍÈÅ ÒÀÁËÈÖÛ DISPLAY }
   Display := New (Pdisplay, Init (1));
   writeln ('   Display íà ', Display^.Limit,' ó÷àñòêà');
 { ÑÎÇÄÀÍÈÅ ÄÅÐÅÂÀ ÏÐÎÃÐÀÌÌÛ }
 writeln ('   ======= Ñîçäàíèå êîíñòðóêöèé áëîêà 0 ======= ');
 id1s := '001';
 id1 := New (PintegralDenotation, Init (@id1s[1], 1));
 writeln ('   Èçîáðàæåíèå öåëîãî ', id1^.Show);
 id2s := '02';
 id2 := New (PintegralDenotation, Init (@id2s[1], 2));
 writeln ('   Èçîáðàæåíèå öåëîãî ', id2^.Show);
 id3s := '3';
 id3 := New (PintegralDenotation, Init (@id3s[1], 3));
 writeln ('   Èçîáðàæåíèå öåëîãî ', id3^.Show);
 Routine := @PlusRoutine;
 f1s := '001 + 02';
 f1 := New (Pintegral_integral_integral_Formula,
            Init (@f1s[1], Routine, id1, id2));
 writeln ('   Ôîðìóëà âèäà (integral, integral)integral: ',
           f1^.Show);
 f2s := '001 + 02 + 3';
 f2 := New (Pintegral_integral_integral_Formula,
            Init (@f2s[1], Routine, f1, id3));
 writeln ('   Ôîðìóëà âèäà (integral, integral)integral: ',
           f2^.Show);
 { Ñîçäàíèå ñïèñêà êîíñòðóêöèé áëîêà 0 }
 cl0 := New (PconstructList, Init (1, 0));
 cl0^.Insert (f2);
 Range0 := New (Prange, Init (0, 0, cl0));
 Range0^.Show;
 writeln ('   Èñïîëíåíèå ïîñëåäîâàòåëüíîãî ïðåäëîæåíèÿ 0 �');
 Range0^.Run;
 writeln ('   ÑÒÎÏ !!!'); readln
 end.
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ÈÍÔÎÐÌÀÒÈÊÀ

 begin
       Roperand^.Run;
       RoperandValue := PintegralValue(UV);
       UV := Routine(RoperandValue)
 end;

ïðè óñëîâèè, ÷òî â ìîäóëå CONSTRUCTS îïèñàí òèï

Tintegral_boolean_Routine = function ( a : PintegralValue ) : PbooleanValue;

äëÿ ïðåäñòàâëåíèÿ îïåðàöèé âèäà (integral) boolean, à â ìîäóëå STANDART èìåþòñÿ
ñîîòâåòñòâóþùèå ôóíêöèè.

Íàïðèìåð

function OddRoutine ( a : PintegralValue ) : PbooleanValue;
 var z : Boolean; r : PbooleanValue;
 begin z := abs (a^.GetValue) mod 2 = 1;
       r := New (PbooleanValue, Init (z));
       OddRoutine := r
 end;

äëÿ ðåàëèçàöèè îïåðàöèè odd âèäà (integral)boolean.
Àíàëîãè÷íî, ôîðìóëû ñî ñòàíäàðòíûìè îïåðàöèÿìè âèäà (integral, integral)

integral ïðåäñòàâëÿþòñÿ ñëåäóþùèì îáðàçîì

Ðèñ. 2
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Pintegral_integral_integral_Formula =
 ^Tintegral_integral_integral_Formula;
 Tintegral_integral_integral_Formula = object (TFormula)
 { Íàñëåäóåìûå ïîëÿ äàííûõ:
   Representation : PChar;
   LOperand, ROperand : PConstruct; }

  Routine : Tintegral_integral_integral_Routine;
  LOperandValue, ROperandValue : PIntegralValue;

  constructor Init (r : PChar;
                    op : Tintegral_integral_integral_Routine;
                    lo, ro : PConstruct);
  function Show : PChar; virtual;
  procedure Run; virtual;
 end;

ñ ðåàëèçàöèåé ìåòîäîâ

constructor Tintegral_integral_integral_Formula.Init
             (r : PChar; op : Tintegral_integral_integral_Routine;
              lo, ro : PConstruct );
 begin Representation := r;
       Routine := op;
      LOperand := lo; ROperand := ro end;

 function Tintegral_integral_integral_Formula.Show : PChar;
 begin Show := Representation end;

 procedure Tintegral_integral_integral_Formula.Run;
 begin LOperand^.Run;
      LOperandValue := PIntegralValue (UV);
       ROperand^.Run;
      ROperandValue := PIntegralValue (UV);
       UV := Routine (LOperandValue, ROperandValue)
 end;

è ñ ó÷¸òîì òîãî, ÷òî â ìîäóëå CONSTRUCTS îïðåäåë¸íû òèïû âñåõ ñòàíäàðòíûõ ôóíêöèé
Àëãîëà 68, â ÷àñòíîñòè, òèï

Tintegral_integral_integral_Routine = function(a, b : PintegralValue) :
PintegralValue;

äëÿ ïðåäñòàâëåíèÿ îïåðàöèè �+�, êîòîðàÿ íà Ïàñêàëå îïèñûâàåòñÿ cëåäóþùèì îáðàçîì

function PlusRoutine ( a, b : PIntegralValue ) : PIntegralValue;
 var x, y, z : integer; r : PIntegralValue;
 begin x := a^.GetValue;
       y := b^.GetValue;
       z := x + y;
       r := New (PIntegralValue, Init (z));
       PlusRoutine := r
 end;

Îêðóæåíèå ñîñòîèò èç îäíîãî ïóñòîãî ó÷àñòêà. Áëîê Range0 ñîäåðæèò îäíó îñíîâó,
ïðåäñòàâëåííóþ áèíàðíîé ôîðìóëîé f2, ëåâûé îïåðàíä åñòü ôîðìóëà f1: 001 + 02, à
ïðàâûé åñòü èçîáðàæåíèå öåëîãî 3. Îáà îïåðàíäà ôîðìóëû f1 åñòü èçîáðàæåíèÿ öåëûõ
cd1 = 001  è cd2 = 02. Îáå ôîðìóëû, î êîòîðûõ èä¸ò ðå÷ü, èìåþò îäíó è òó æå ñòàíäàð-
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Abstract

The representation of the plain mode values in the forms of the object-containers and
the elementary constructs resulting in values of such a kind, i.e. the plain denotations and
the standard mode formulas, are considered.

The implementation of the serial clauses, constituting closed, choice using boolean,
integral or united clauses, as well as the loop clauses is described also.

òíóþ îïåðàöèþ �+� âèäà (integral, integral) integral, ðåàëèçóåìóþ ÷åðåç ôóíêöèþ
PlusRoutine. Ðåàëèçàöèÿ òàêèõ ôîðìóë îïèñàíà íà ñòð. 24.

8. ÇÀÌÅ×ÀÍÈß

Õîòÿ âñå ýêñïåðèìåíòû è áûëè ïðîâåäåíû íà êîìïüþòåðå ñ èñïîëüçîâàíèåì ñèñòåìû
ïðîãðàììèðîâàíèÿ FREE PASCAL [3], èõ íå ñëåäóåò ñ÷èòàòü îáðàçöîì äëÿ ïîäðàæàíèÿ.


