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 -- generic package for sets of discrete elements

    package body Discrete_Set is
   
    -- This function determines whether Element is a member of Set
       function Is_Member (Element : Element_Type; 

                                          Set     : Set_Type) return Boolean is
      begin
         return Set(Element);
      end Is_Member;
   
    -- Returns the union of the two sets
    -- (elements that are in either or both sets)
       function "+" (Left :in Set_Type; Right: in Set_Type) return Set_Type is
      begin
         return (Left or Right);
      end "+";
   
    -- Adds an element to a set
    -- (the set is not changed if the element is already a member)
       function "+" (Left: in Set_Type; 
                     Right: in Element_Type) return Set_Type is
         Result: Set_Type := Left;
      begin
         Result(Right) := True;   -- Add the new element to the set
         return Result;
      end "+";
   
    -- Adds an element to a set
    -- (the set is not changed if the element is already a member)   
       function "+" (Left  : in Element_Type;
                     Right : in Set_Type) return Set_Type is
         Result : Set_Type;
      begin
         Result := Right;
         Result(Left) := True;   -- Add the new element to the set
         return Result;
      end "+";
   
    -- Returns the intersection of the two sets
    -- (elements occurring in both sets)
       function "*" (Left : in Set_Type; Right: in Set_Type) return Set_Type is
      begin
         return (Left and Right);
      end "*";
   
    -- Returns the difference of the two sets
    -- (elements in Left and not in Right)
       function "-" (Left : in Set_Type; Right: in Set_Type) return Set_Type is
      begin
         return (Left and not Right);
      end "-";
    
    -- Removes an element from the set
    -- (the set is not changed if the element is not a member)
       function "-" (Left: in Set_Type; 
                     Right: in Element_Type) return Set_Type is
         Result: Set_Type := Left;
      begin
         Result(Right) := False;   -- Remove the element from the set
         return Result;
      end "-";
   
     -- If the union of the sets Left and Right is equal to Right,
     -- then the set Left is a subset of Right.
       function "<=" (Left: in Set_Type; Right: in Set_Type) return Boolean is
      begin
         return ((Left+Right) = Right);
      end "<=";
   
     -- A proper subset is a subset but at least one element must
     -- be missing making the sets unequal
       function "<" (Left: in Set_Type; Right: in Set_Type) return Boolean is
      begin
         return ((Left <= Right) and then Left /= Right);
      end "<";
   
   
     -- The set Left is a superset of Right, if Right is a subset of Left
       function ">=" (Left: in Set_Type; Right: in Set_Type) return Boolean is
      begin
         return (Right <= Left);
      end ">=";
   
     -- Similarly for a proper superset
       function ">" (Left: in Set_Type; Right: in Set_Type) return Boolean is
      begin
         return (Right < Left);
      end ">";
   
   end Discrete_Set;
