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with Ada.Text_IO, ada.integer_text_io;
with Ada.Numerics.Discrete_Random;
use  Ada.Text_IO, ada.integer_text_io;

procedure Exo01 is
   N : constant Positive := 5;
   M : constant Positive := 4;
   type Matrix is array (1..N, 1..M) of Float;

   −− comparaisons : N*M*4
   function IsYoungMatrix_m1(M : in Matrix) return Boolean is
   begin
      for I in M’Range(1) loop
         for J in M’Range(2) loop
            if I < M’Last(1) then
               if M(I, J) > M(I + 1, J) then
                  return False;
               end if;
            end if;
            if J < M’Last(2) then
               if M(I, J) > M(I, J + 1) then
                  return False;
               end if;
            end if;
         end loop;
      end loop;

      return True;
   end IsYoungMatrix_m1;

   −− comparaisons : (n − 1) * (m − 1) * 2 + m + n − 2
   −− = 2 * n * m − 2n − 2m + 2 + m + n − 2
   −− = 2 * n * m − n − m
   function IsYoungMatrix_m2(M : in Matrix) return Boolean is
   begin
      for I in M’First(1)..M’Last(1) − 1 loop
         for J in M’First(2)..M’Last(2) − 1 loop
            if M(I, J) > M(I + 1, J) or M(I, J) > M(I, J + 1) then
               return False;
            end if;
         end loop;
      end loop;

      for I in M’First(1)..M’Last(1) − 1 loop
         if M(I, M’Last(2)) > M(I + 1, M’Last(2)) then
            return False;
         end if;
      end loop;

      for J in M’First(2)..M’Last(2) − 1 loop
         if M(M’Last(1), J) > M(M’Last(1), J + 1) then
            return False;
         end if;
      end loop;
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      return True;
   end IsYoungMatrix_m2;
begin
   null;
end Exo01;
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with Ada.Text_IO, ada.integer_text_io;
with Ada.Numerics.Discrete_Random;
use  Ada.Text_IO, ada.integer_text_io;

procedure Exo02 is
   N : constant Positive := 10;
   type Tableau is array (1..N) of Integer;

   type Tableau_Comprime is record
      Data : Tableau := (others => 0);
      Size : Integer := 0;
      Occ  : Tableau := (others => 0);
   end record;

   procedure Put(T : in Tableau; N : in Integer := Tableau’Last) is
   begin
      Put("Tableau(");
      Put(T(T’First), 1);
      for I in (T’First + 1)..N loop
         Put(", ");
         Put(T(I), 1);
      end loop;
      Put(’)’);
   end Put;

   procedure Put(T : in Tableau_Comprime) is
   begin
      Put("Tableau_comprime(");
      Put(T.Data, T.Size);
      Put(", ");
      Put(T.Size, 1);
      Put(", ");
      Put(T.Occ, T.Size);
      Put(’)’);
   end Put;

   procedure Comprime_Q1(T : in out Tableau) is
      Current : Integer := T’First;
   begin
      for I in T’Range loop
         if T(I) /= T(Current) then
            Current := Current + 1;
            T(Current) := T(I);
         end if;
      end loop;
   end Comprime_Q1;

   function Comprime(T : in Tableau) return Tableau_Comprime is
      Res : Tableau_Comprime;
      Current : Integer := T’First;
   begin
      Res.Size          := 1;
      Res.Data(Current) := T(Current);
      Res.Occ(Current)  := 1;
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      for I in (T’First + 1)..T’Last loop
         if T(I) /= Res.Data(Current) then
            Current := Current + 1;
            Res.Data(Current) := T(I);
            Res.Size          := Res.Size + 1;
            Res.Occ(Current)  := 1;
         else
            Res.Occ(Current)  := Res.Occ(Current) + 1;
         end if;
      end loop;

      return Res;
   end Comprime;

   function Decomprime(T : in Tableau_Comprime) return Tableau is
      Res : Tableau;
      Current : Integer := Tableau’First;
   begin
      for I in T.Data’First..(T.Data’First + T.Size − 1) loop
         for J in 1..T.Occ(I) loop
            Res(Current) := T.Data(I);
            Current := Current + 1;
         end loop;
      end loop;

      return Res;
   end Decomprime;

   Tab1, Tab2 : Tableau := (2,3,3,4,4,4,4,2,7,7);
begin
   Put(Tab1); New_Line;
   Comprime_Q1(Tab1);
   Put(Tab1); New_Line;
   Put(Comprime(Tab2)); New_Line;
   Put(Decomprime(Comprime(Tab2))); New_Line;
end Exo02;
−−  Tableau(2, 3, 3, 4, 4, 4, 4, 2, 7, 7)
−−  Tableau(2, 3, 4, 2, 7, 4, 4, 2, 7, 7)
−−  Tableau_comprime(Tableau(2, 3, 4, 2, 7), 5, Tableau(1, 2, 4, 1, 2))
−−  Tableau(2, 3, 3, 4, 4, 4, 4, 2, 7, 7)
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with Ada.Text_IO, ada.integer_text_io;
with Ada.Numerics.Discrete_Random;
use  Ada.Text_IO, ada.integer_text_io;

procedure Exo04 is
   procedure Put(B : Boolean) is
   begin
      Put(Boolean’Image(B));
   end Put;

   function Contient_Pos_I(Grande, Petite : in String; Pos : in Integer) return Bo
olean is
   begin
      for I in Petite’Range loop
         if Petite(I) /= Grande(Pos + I − 1) then
            return False;
         end if;
      end loop;

      return True;
   end Contient_Pos_I;

   function Contient(Grande, Petite : String) return Natural is
   begin
      for I in Grande’First..(Grande’Last − Petite’Length + 1) loop
         if Contient_Pos_I(Grande, Petite, I) then
            return I;
         end if;
      end loop;

      return 0;
   end Contient;

begin
   Put("Contient_Pos_I(""abaabbab"", ""abb"", 1) = "); Put(Contient_Pos_I("abaabbab", "abb", 1)
); New_Line;
   Put("Contient_Pos_I(""abaabbab"", ""abb"", 2) = "); Put(Contient_Pos_I("abaabbab", "abb", 2)
); New_Line;
   Put("Contient_Pos_I(""abaabbab"", ""abb"", 3) = "); Put(Contient_Pos_I("abaabbab", "abb", 3)
); New_Line;
   Put("Contient_Pos_I(""abaabbab"", ""abb"", 4) = "); Put(Contient_Pos_I("abaabbab", "abb", 4)
); New_Line;
   Put("Contient_Pos_I(""abaabbab"", ""abb"", 5) = "); Put(Contient_Pos_I("abaabbab", "abb", 5)
); New_Line;

   Put("Contient(""abaabbab"", ""abb"")  = "); Put(Contient("abaabbab", "abb"), 1); New_Line;
   Put("Contient(""abaabbab"", ""abc"")  = "); Put(Contient("abaabbab", "abc"), 1); New_Line;

   Put("Contient(""abaabbabc"", ""abc"") = "); Put(Contient("abaabbabc", "abc"), 1); New_Line
;
end Exo04;
−−  Contient_Pos_I("abaabbab", "abb", 1) = FALSE
−−  Contient_Pos_I("abaabbab", "abb", 2) = FALSE
−−  Contient_Pos_I("abaabbab", "abb", 3) = FALSE
−−  Contient_Pos_I("abaabbab", "abb", 4) = TRUE
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−−  Contient_Pos_I("abaabbab", "abb", 5) = FALSE
−−  Contient("abaabbab", "abb")  = 4
−−  Contient("abaabbab", "abc")  = 0
−−  Contient("abaabbabc", "abc") = 7
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