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Tablas de Simbolos
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Tablas de Simbolos
Tablas de simbolos

@ La tabla de simbolos es una estructura de datos también
conocida por los siguientes nombres: mapa, array asociativo,
diccionario.

@ La tabla de simbolos es una estructura de datos que almacena
elementos compuestos por parejas (Clave, Valor).

@ Clave y Valor pueden ser tipos de datos cualesquiera.
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Tablas de Simbolos

Usos de las tablas de simbolos (1)

@ Lista de usuarios en Mini-Chat:
(Clave => EP, Valor => Nickname)

@ Listado de teléfonos:
(Clave => Nombre, Valor => N° de teléfono)

@ Diccionario:
(Clave => Palabra, Valor => Definicién)

o DNS:
(Clave => Nombre de maquina, Valor => Direccién IP)

@ DNS inverso:
(Clave => Direccién IP, Valor => Nombre de maquina)
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Tablas de Simbolos

Usos de las tablas de simbolos (II)

@ Valoracién bursatil:
(Clave => Valor bursétil, Valor => Cotizacién)

@ Intercambio de ficheros P2P:
(Clave => Fichero, Valor => Mdquina)

e indice inverso de un libro:
(Clave => Vocablo, Value => Lista de nimeros de pagina)

o Catalogo de buscador Web:
(Clave => Palabra, Value => Sitios web )
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Tablas de Simbolos

Operaciones permitidas

@ Las tablas de simbolos se caracterizan porque disponen de las
siguientes operaciones bdsicas:

e Put: Dado un nuevo elemento (Clave, Valor) como
pardmetro, se afade éste a la tabla. Si ya existia un elemento
con la misma Clave, se sustituye su Valor asociado por el
especificado en la llamada a Put

e Get: Dada una Clave como pardmetro, devuelve el Valor
asociado a la misma en la tabla en caso de que exista un
elemento (Clave, Valor)

e Delete: Dada un Clave como pardmetro, se borra de la tabla,
si existe, el elemento (Clave, Valor)

@ Todas las tablas de simbolos tienen al menos esas 3
operaciones, independientemente del tipo de datos que
almacenen.
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Tablas de Simbolos

Especificacion de la tabla de simbolos

with Ada.Strings.Unbounded;
package Maps is
type Map is limited private;

procedure Get (1 : Map;
Key : in ASU.Unbounded_String;
Value : out ASU.Unbounded_String;
Success : out Boolean);
procedure Put (M : in out Map;
Key : ASU.Unbounded_String;
Value : ASU.Unbounded_String);
procedure Delete (I : in out Map;
Key : in Asu.Unbounded_String;

Success : out Boolean);
function Map_Length (M : Map) return Natural;

—-- Cursor Interface for iterating over Map elements

private

end Maps;
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Tablas de Simbolos
Implementaciones de tablas de simbolos

Mediante un Array no ordenado

Mediante una Lista enlazada no ordenada
Mediante un Array ordenado con bisqueda binaria
Mediante una Lista enlazada ordenada

Mediante un Arbol de btisqueda binaria (ABB)
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Implementacién de TS mediante un array no ordenado

Contenidos

© Implementacién de TS mediante un array no ordenado
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Implementacién de TS mediante un array no ordenado

Implementacién de TS mediante un array no ordenado

@ Put, Get y Delete requieren una busqueda lineal en el Array:
en el peor caso hay que recorrer todos los elementos

@ El Array tiene un tamafio maximo fijado de antemano
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Implementacién de TS mediante una lista enlazada no ordenada

Contenidos

© Implementacién de TS mediante una lista enlazada no ordenada
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Implementacién de TS mediante una lista enlazada no ordenada

Tipos de datos

package Maps is

procedure Get (I

Key
Value
Success
private
type Cell;

type Cell is record

Next : Cell_A;
end record;
type Map is record
P_First : Cell_A;
Length : Natural
end record;
end Maps;

package ASU renames Ada.Strings.Unbounded;
type Map is limited private;

: Map;

in ASU.Unbounded_String;
out ASU.Unbounded_String;
out Boolean);

type Cell_A is access Cell;

Key : ASU.Unbounded_String := ASU.Null_Unbounded_String;
Value : ASU.Unbounded_String := ASU.Null_Unbounded_String;

0;
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Implementacién de TS mediante una lista enlazada no ordenada

Comparacién con la implementaciéon mediante un Array no

ordenado

@ La lista enlazada puede crecer / contraerse

e La bisqueda de un elemento (Get) no mejora respecto a la
implementacién con un Array no ordenado: hay que buscar
linealmente la Clave

@ La insercién de un elemento (Put) tampoco mejora, pues
requiere buscar la Clave, ya que si existe hay que sustituir el
valor almacenado por el nuevo

@ El borrado de un elemento (Delete) tampoco mejora, pues,
de nuevo, hay que buscar la Clave
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Contenidos

@ Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Maps.Put (A Map, ASU.To_Unbounded String("facebook.com"),
ASU.To_Unbounded String("69.63.189.16")) ;

Maps.Get (A _Map, ASU.To_Unbounded String(“www.urjc.es"),
Value, Success);

3 Maps.Put (A Map, ASU.To_Unbounded String(“google.com"),
ASU.To_Unbounded String(“66.249.92.104"));

4 Maps.Put (A Map, ASU.To_Unbounded String(“www.urjc.es"),
ASU.To_Unbounded String(“212.128.240.25"));

Maps.Put (A Map, ASU.To_Unbounded String(“facebook.com"),
ASU.To_Unbounded String(“69.63.189.11")) ;

Maps.Delete (A Map, ASU.To Unbounded String(“google.com"), Success) ; I

G Maps .Delete (A Map, ASU.To Unbounded String(“www.urjc.es"), Success); I
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n (TS mediante lista enlazada no ordenada)

ASU.To_Unbounded String("69.63.189.16")) ;

Cell @Maps .Put (A_Map, ASU.To_Unbounded_String("facebook.com"),

Value

Next

A Map.P First

=

A Map.Length
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell @Maps.Put (A_Map, ASU.To_Unbounded_String("facebook.com"),
ey ASU.To_Unbounded String("69.63.189.16"));
Value = =
Next
procedure Put (M in out Map;
Key ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell_A;
Success Boolean;
begin
P_Aux
P_Aux := M.P_First;
@ Success False;
- while not Success and P_Aux /= null loop
if P_Aux.Key Key then
P_Aux.Value Value;
Success True;
end if;
P_Aux := P_Aux.Next;
end loop;
if not Success then
M.P_First:=new Cell' (Key, Value, M.P_First);
Success M:Length := M.Length + 1;
end if;
end Put;
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell (::5Maps.Put (A_Map, ASU.To_Unbounded_String("facebook.com"),
ey ASU.To_Unbounded String("69.63.189.16"));
Value = =
Next
procedure Put (M in out Map;
Key ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
P_Aux
P _Aux := M.P_First;
@ Success :=

:= False;
while not Success and P_Aux /= null loop
if P_Aux.Key = Key then
P_Aux.Value := Value;
Success := True;
end if;

P_Aux := P_Aux.Next;
end loop;

if not Success then

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length := M.Length + 1;
Success ; g g
end if;
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell (::5Maps.Put (A_Map, ASU.To_Unbounded_String("facebook.com"),
ey ASU.To_Unbounded String("69.63.189.16"));
Value = =
Next
procedure Put (M in out Map;
Key ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
P_Aux
P Aux := M.P_First;
@ Success

:= False;
while not Success and P_Aux /= null loop
if P_Aux.Key = Key then
P_Aux.Value := Value;
Success := True;
end if;

P_Aux := P_Aux.Next;
end loop;

if not Success then
Success N

:= M.Length + 1;
end if;

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length
end Put;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Cell (::5Maps.Put (A_Map, ASU.To_Unbounded_String("facebook.com"),

ey ASU.To_Unbounded String("69.63.189.16"));
Value = =
Next
procedure Put (M : in out Map;
Key : ASU.Unbounded_String;

Value : ASU.Unbounded String) is
P_Aux : Cell A;
Success : Boolean;

=
| lm
i
i
H
7}
ct

begin
P_Aux
P_Aux := M.P_First;
Success := False;

while not Success and P_Aux /= null loop
if P_Aux.Key = Key then
P_Aux.Value := Value;
Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then
M.P_First:=new Cell' (Key, Value, M.P_First);

M.Length := M.Length + 1;
M.Length Success coend eng
end if;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Cell (::5Maps.Put (A_Map, ASU.To_Unbounded_String("facebook.com"),

ey ASU.To_Unbounded String("69.63.189.16"));
Value = =
Next
procedure Put (M : in out Map;
Key : ASU.Unbounded_String;

Value : ASU.Unbounded String) is
P_Aux : Cell A;
Success : Boolean;

=
| lm
i
i
H
7}
ct

begin
P_Aux
P_Aux := M.P_First;
Success := False;

while not Success and P_Aux /= null loop
if P_Aux.Key = Key then
P_Aux.Value := Value;
Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then
M.P_First:=new Cell' (Key, Value, M.P_First);

M.Length := M.Length + 1;
M.Length Success coend eng
end if;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Cell (::5Maps.Put (A_Map, ASU.To_Unbounded_String("facebook.com"),

ey ASU.To_Unbounded String("69.63.189.16"));
Value = =
Next
procedure Put (M : in out Map;
Key : ASU.Unbounded_String;

Value : ASU.Unbounded String) is
P_Aux : Cell A;
Success : Boolean;

=
| lm
i
i
H
7}
ct

begin
P_Aux
P_Aux := M.P_First;
Success := False;

while not Success and P_Aux /= null loop
if P_Aux.Key = Key then
P_Aux.Value Value;
Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then
M.P_First:=new Cell' (Key, Value, M.P_First);

M.Length := M.Length + 1;
M.Length Success coend eng
end if;
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

cell

Maps.Put (A_Map, ASU.To_Unbounded String("facebook.com"),
Key) ASU.To_Unbounded String("69.63.189.16"));
Value
Next

procedure Put

(M in out Map;
Key ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
P_Aux := M.P_First;
Success

False;
while not Success
if P_Aux.Key

and P_Aux /= null loop
P_Aux.Value

Key then

Value;
Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then

:= M.Length + 1;
end if;
end Put;

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length :

GSyC - 2019

blas de Simbolos

25



Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell Maps.Put (A_Map, ASU.To_Unbounded String("facebook.com"),
ey ASU.To_Unbounded String("69.63.189.16"));
Value
Next
procedure Put (M in out Map;
“facebook.com" Key : ASU.Unboundedistr%ng;
Value : ASU.Unbounded String) is
“69.63.189.16” P Aux : Cell A;
' Success : Boolean;
begi
== o
P_Aux := M.P_First;
Success

False;
while not Success
if P_Aux.Key

and P_Aux /= null loop
P_Aux.Value

Key then

Value;
Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then

:= M.Length + 1;
end if;
end Put;

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length :
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell (::5Maps.Put (A_Map, ASU.To_Unbounded_String("facebook.com"),
ey ASU.To_Unbounded String("69.63.189.16"));
Value = =
Next
procedure Put (M : in out Map;
M.P First Key : ASU.Unbounded_String;
- Value : ASU.Unbounded String) is
@ P_Aux : Cell A;
Success : Boolean;
= begin
P_Aux := M.P_First;
Success

False;
while not Success
if P_Aux.Key

and P_Aux /= null loop
P_Aux.Value

Key then

Value;
Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then

:= M.Length + 1;
end if;
end Put;

M.P_First:=new Cell' (Key, Value, M.P _First);
) M.Length :
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell (::5Maps.Put (A_Map, ASU.To_Unbounded_String("facebook.com"),
ey ASU.To_Unbounded String("69.63.189.16"));
Value = =
Next
procedure Put (M in out Map;
M.P Fir “facebook.com" Key : ASU.Unbounded_String;
— Value : ASU.Unbounded String) is
“69.63.189.16” P Aux : Cell A;
Success : Boolean;
-tL begin
P_Aux := M.P_First;
Success

False;
while not Success
if P_Aux.Key

and P_Aux /= null loop
P_Aux.Value

Key then

Value;
Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then

:= M.Length + 1;
end if;
end Put;

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length :
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell (::5Maps.Put (A_Map, ASU.To_Unbounded_String("facebook.com"),
ey ASU.To_Unbounded String("69.63.189.16"));
Value = =
Next
procedure Put (M in out Map;
Key ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
P_Aux := M.P_First;
Success False;
while not Success and P_Aux /= null loop
if P_Aux.Key = Key then
P_Aux.Value Value;
Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;
if not Success then
M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length . M:L?ngth := M.Length + 1;
E end if;

end Put;
GSyC - 2019
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell (::5Maps.Put (A_Map, ASU.To_Unbounded_String("facebook.com"),
ey ASU.To_Unbounded String("69.63.189.16"));
Value = =
Next
procedure Put (M in out Map;
Key ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
P_Aux := M.P_First;
Success := False;
while not Success and P_Aux /= null loop
if P_Aux.Key Key then
P_Aux.Value Value;
Success True;
end if;
P_Aux := P_Aux.Next;
end loop;
if not Success then
M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length ; M.Length

:= M.Length + 1;

end Put;
GSyC - 2019
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell (::5Maps.Put (A_Map, ASU.To_Unbounded_String("facebook.com"),
ey ASU.To_Unbounded String("69.63.189.16"));
Value = =
Next
procedure Put (M in out Map;
M.P Fir “facebook.com" Key : ASU.Unbounded_String;
- Value : ASU.Unbounded String) is
“69.63.189.16” P Aux : Cell A;
' Success : Boolean;
begin
P_Aux - g
P_Aux := M.P_First;
@ Success := False;
=

while not Success
if P_Aux.Key

and P_Aux /= null loop
= Key then

P_Aux.Value

Value;
Success True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then
M.Length Success ;

M.Length + 1;
end if;

end Put;

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length :
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell (::5Maps.Put (A_Map, ASU.To_Unbounded_String("facebook.com"),
ey ASU.To_Unbounded String("69.63.189.16"));
Value = =
Next
procedure Put (M in out Map;
M.P Fir “facebook.com" Key : ASU.Unbounded_String;
— Value : ASU.Unbounded String) is
“69.63.189.16” P Aux : Cell A;
' Success : Boolean;
begin
P_Aux - g
P_Aux := M.P_First;
@ Success := False;
=

while not Success
if P_Aux.Key

and P_Aux /= null loop
= Key then

P_Aux.Value

Value;
Success True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then
M.Length Success ;

M.Length + 1;
end if;

end Put;

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length :
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Cell Maps.Get (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
Key Value, Success);
Value
Next
A Map.P_First
“facebook.com"
“69.63.189.16”
==

A Map.Length
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Cell <::5Maps.Get(A;Map, ASU.To_Unbounded String(“www.urjc.es"),
Key Value, Success);
Value
Next
procedure Get (M : in out Map;
Key : in ASU.Unbounded String;
Value : out ASU.Unbounded String;
Success: out Boolean) is
P Aux P_Aux : Cell A;
= begin
@ Value := ASU.Null Unbounded String;
=
P_Aux := M.P_First;
Success := False;

while not Success and P_Aux /= null Loop
if P_Aux.Key = Key then

Value := P_Aux.Value;
Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;
end Get;
Value Success

I G | [ ]
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Cell Maps.Get (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
Key Value, Success);

Value

Next

procedure Get (M in out Map;

Key : in ASU.Unbounded String;
Value : out ASU.Unbounded String;

Success: out Boolean) is
P _Aux : Cell A;

begin
Value := ASU.Null_ Unbounded String;
P_Aux := M.P_First;
Success := False;

while not Success and P_Aux /= null Loop
if P_Aux.Key = Key then

Value := P_Aux.Value;
Success := True;
end if;
P Aux := P Aux.Next:
end Ioop; N

end Get;
Value
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Cell Maps.Get (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
Key Value, Success);

Value

Next

procedure Get (M in out Map;

Key : in ASU.Unbounded String;
Value : out ASU.Unbounded String;

Success: out Boolean) is
P _Aux : Cell A;

begin
Value := ASU.Null Unbounded String;
P_Aux := M.P_First;
Success := False;

while not Success and P_Aux /= null Loop
if P_Aux.Key = Key then

Value := P_Aux.Value;
Success := True;
end if;
P Aux := P Aux.Next:
end Ioop; N

end Get;
Value

| Null Unbounded String |
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Cell <::5Maps.Get(A;Map, ASU.To_Unbounded String(“www.urjc.es"),
Key Value, Success);
Value
Next
procedure Get (M : in out Map;
Key : in ASU.Unbounded String;
Value : out ASU.Unbounded String;
Success: out Boolean) is
P Aux P_Aux : Cell A;
= begin
@ Value := ASU.Null Unbounded String;
=

while not Success and P_Aux /= null Loop
if P_Aux.Key = Key then

Value := P_Aux.Value;
Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;
Success
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Cell <::5Maps.Get(A;Map, ASU.To_Unbounded String(“www.urjc.es"),
Key Value, Success);
Value
Next
procedure Get (M : in out Map;
Key : in ASU.Unbounded String;
Value : out ASU.Unbounded String;
Success: out Boolean) is
P _Aux : Cell A;
begin
Value := ASU.Null Unbounded String;
P Aux
- P _Aux := M.P_First;
Success := False;

while not Success and P_Aux /= null Loop
if P_Aux.Key = Key then

Value := P_Aux.Value;
Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;
Success
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Ejemplo de eje

GSyC - 2019

iante lista enlazada no ordenada)

Cell Maps.Get (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
Key Value, Success);

Value

Next

i . "
M'P—Flr facebook.com procedure Get (M : in out Map;
“69.63.189.16” Key : in ASU.Unbounded String;
Value : out ASU.Unbounded String;
' Success: out Boolean) is
= P _Aux : Cell A;
begin
Value := ASU.Null Unbounded String;
P Aux
- P Aux := M.P First;

Success := False;

while not Success and P_Aux /= null Loop
if P_Aux.Key = Key then

Value := P_Aux.Value;
Success := True;

end if;
P_Aux := P_Aux.Next;

end loop;

end Get;
M.Length Value Success
| 1 | | Null Unbounded String | IFalseI

blas de Simbolos

39



Ejemplo de eje iante lista enlazada no ordenada)

Cell Maps.Get (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
Key Value, Success);

Value

Next

M.P Firsgl“ g [ i
L facebook.com procedure Get (M : in out Map;

“69.63.189.16” Key : in ASU.Unbounded String;
Value : out ASU.Unbounded String;
' Success: out Boolean) is
= P _Aux : Cell A;
begin
Value := ASU.Null Unbounded String;
P Aux
- P Aux := M.P First;
Success := False;
while not Success and P_Aux /= null Loop
if P_Aux.Key = Key then
Value := P_Aux.Value;
Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;
end Get;
M.Length Value Success

| 1 | | Null Unbounded String | IFalseI
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Ejemplo de eje

GSyC - 2019

iante lista enlazada no ordenada)

Cell Maps.Get (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
Key Value, Success);

Value

Next

i . "
M'P—Flr facebook.com procedure Get (M : in out Map;
“69.63.189.16” Key : in ASU.Unbounded String;
Value : out ASU.Unbounded String;
' Success: out Boolean) is
= P _Aux : Cell A;
begin
Value := ASU.Null Unbounded String;
P Aux
- P Aux := M.P First;

Success := False;

while not Success and P_Aux /= null Loop
if P_Aux.Key = Key then

Value := P_Aux.Value;
Success := True;

end if;
P_Aux := P_Aux.Next;

end loop;

end Get;
M.Length Value Success
| 1 | | Null Unbounded String | IFalseI
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Cell <::5Maps.Get(A;Map, ASU.To_Unbounded String(“www.urjc.es"),
Key Value, Success);
Value
Next
procedure Get (M : in out Map;
Key : in ASU.Unbounded String;
Value : out ASU.Unbounded String;
Success: out Boolean) is
P _Aux : Cell A;
begin
Value := ASU.Null Unbounded String;
P Aux
- P Aux := M.P First;
Success := False;

while not Success and P_Aux /= null Loop
if P_Aux.Key = Key then

Value := P_Aux.Value;
Success := True;
end if;
P _Aux := P_Aux.Next;
end loop;

mm A At
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Cell <::5Maps.Get(A;Map, ASU.To_Unbounded String(“www.urjc.es"),
Key Value, Success);
Value
Next
procedure Get (M : in out Map;
Key : in ASU.Unbounded String;
Value : out ASU.Unbounded String;
Success: out Boolean) is
P Aux

. P _Aux : Cell A;

begin
@ Value := ASU.Null Unbounded String;

P_Aux := M.P_First;

Success := False;

while not Success and P_Aux /= null Loop
if P_Aux.Key = Key then

Value := P_Aux.Value;
Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;

mm A At
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Ejemplo de eje iante lista enlazada no ordenada)

Cell @Maps .Get (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
Key Value, Success);
Value
Next
M'P—Flr “facebook.com” procedure Get (M : in out Map;
“69.63.189.16” Key : in ASU.Unbounded String;
Value : out ASU.Unbounded String;
' Success: out Boolean) is
P Aux = P_Aux : Cell A;
= begin
@ Value := ASU.Null Unbounded String;
=
P_Aux := M.P_First;
Success := False;
while not Success and P_Aux /= null Loop
if P_Aux.Key = Key then
Value := P_Aux.Value;
Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;
end Get;
M.Length Value Success
| 1 | | Null Unbounded String | IFalseI
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Ejemplo de eje iante lista enlazada no ordenada)

Cell @Maps .Get (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
Key Value, Success);
Value
Next
M'P—Flr “facebook.com” procedure Get (M : in out Map;
“69.63.189.16” Key : in ASU.Unbounded String;
Value : out ASU.Unbounded String;
' Success: out Boolean) is
P Aux = P_Aux : Cell A;
= begin
@ Value := ASU.Null Unbounded String;
=
P_Aux := M.P_First;
Success := False;
while not Success and P_Aux /= null Loop
if P_Aux.Key = Key then
Value := P_Aux.Value;
Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;
end Get;
M.Length Value Success
| 1 | | Null Unbounded String | IFalseI
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Cell Maps.Get (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
Key Value, Success);

Value

Next

procedure Get (M : in out Map;
Key : in ASU.Unbounded String;
Value : out ASU.Unbounded String;

Success: out Boolean) is
P _Aux : Cell A;

begin
Value := ASU.Null Unbounded String;
P_Aux := M.P_First;
Success := False;

while not Success and P_Aux /= null Loop
if P_Aux.Key = Key then

Value := P_Aux.Value;
Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;
end Get;
Value Success

| Null Unbounded String | IFalseI
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Cell @Maps .Put (A_Map, ASU.To_Unbounded_String(“google.com"),

Key ASU.To_Unbounded String(“66.249.92.104"));
Value
Next
A Map.P_First
“facebook.com"
“69.63.189.16”
==

A Map.Length
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cill <:jMaps.Put (A_Map, ASU.To_Unbounded_String(“google.com"),
ey
Value

ASU.To_Unbounded String(“66.249.92.104")) ;
Next

procedure Put (M in out Map;

Key ASU.Unbounded_String;
Value ASU.Unbounded_String) is
P_Aux : Cell_A;
Success Boolean;
begin
P_Aux
P_Aux := M.P_First;
@ Success False;
=

while not Success
if P_Aux.Key =
P_Aux.Value

and P_Aux /= null loop
Key then

Value;
Success True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length M.Length + 1;
1 Success

end if;
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell

7 <::5Maps.Put (A_Map, ASU.To_Unbounded_String(“google.com"),
ey
Value

Next

ASU.To_Unbounded String(“66.249.92.104")) ;

procedure Put

(M in out Map;
Key ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
P_Aux
P _Aux := M.P_First;
@ Success := False;
= while not Success and P_Aux /= null loop
if P_Aux.Key Key then
P_Aux.Value Value;
Success True;
end if;
P_Aux := P_Aux.Next;
end loop;
if not Success then
M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length
1 Success

M.Length + 1;
end if;
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell

7 <::5Maps.Put (A_Map, ASU.To_Unbounded_String(“google.com"),
ey
Value

Next

ASU.To_Unbounded String(“66.249.92.104")) ;

procedure Put

(M in out Map;
Key ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
P Aux := M.P_First;
Success := False;
P_Aux

while not Success
if P_Aux.Key =
P_Aux.Value
Success

end if;

and P_Aux /= null loop
Key then

= Value;
True;

P_Aux := P_Aux.Next;
end loop;

if not Success then

M.P_First:=new Cell' (Key,
M.Length :=
1 Success

M.Length + 1;
end if;

Value, M.P_First);
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cill <:jMaps.Put (A_Map, ASU.To_Unbounded_String(“google.com"),
ey

ASU.To_Unbounded String(“66.249.92.104")) ;

procedure Put (M

in out Map;
Key ASU.Unbounded_String;
Value ASU.Unbounded_String) is
P_Aux : Cell A;
Success : Boolean;
begin
P_Aux := M.P_First;
Success False;
P_Aux

while not Success
if P_Aux.Key =
P_Aux.Value

and P_Aux /= null loop
Key then

Value;
Success True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length M.Length + 1;
M.Length Success coend g
end if;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

ASU.To_Unbounded String(“66.249.92.104")) ;

Cell <:}Maps.?ut (A_Map, ASU.To_Unbounded_String(“google.com"),

procedure Put (M : in out Map;
Key : ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux : Cell A;
Success : Boolean;
begin

P_Aux := M.P_First;
Success := False;
P_Aux while not Success and P_Aux /= null loop
if P _Aux.Key = Key then
P_Aux.Value := Value;
Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then
M.P_First:=new Cell' (Key, Value, M.P_First);

M.Length := M.Length + 1;
M.Length Success coend eng
end if;
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell

7 <::5Maps.Put (A_Map, ASU.To_Unbounded_String(“google.com"),
ey
Value

Next

ASU.To_Unbounded String(“66.249.92.104")) ;

procedure Put

(M in out Map;
Key ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
P_Aux := M.P_First;
Success
P_Aux

False;
while not Success
if P_Aux.Key

P_Aux.Value
Success
end if;

P_Aux := P_Aux.Next;
end loop;

and P_Aux /= null loop
Key then

= Value;

True;

if not Success then
M.P_First:=new Cell' (Key,
M.Length := M.Length + 1;
end if;

end Put;

Value, M.P_First);
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell

7 <::5Maps.Put (A_Map, ASU.To_Unbounded_String(“google.com"),
ey
Value

Next

ASU.To_Unbounded String(“66.249.92.104")) ;

procedure Put

(M in out Map;
Key ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
P_Aux
P_Aux := M.P_First;
@ Success False;
=

while not Success
if P_Aux.Key

P_Aux.Value

Success
end if;

P Aux :=

end loop;

and P_Aux /= null loop
Key then

= Value;

True;

P_Aux.Next;

if not Success then
M.P_First:=new Cell' (Key,
M.Length := M.Length + 1;
end if;

end Put;

Value, M.P_First);
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Ejemplo de eje

iante lista enlazada no ordenada)

Cfl 1 @Maps .Put (A_Map, ASU.To_Unbounded_String(“google.com"),
ey

ASU.To_Unbounded String(%“66.249.92.104"))
Value = =
Next
procedure Put (M in out Map;
M.P Fir “facebook.com" Key ASU.Unbounded_String;
— Value ASU.Unbounded_String) is
“69.63.189.16” P_Aux : CelliA;
' Success : Boolean;
begin
P_Aux - g
P_Aux := M.P_First;
@ Success False;
= while not Success and P_Aux /= null loop
if P Aux.Key Key then
P:Aux.Value Value;
Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;
if not Success then
M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length Success M?L?ngth M.Length + 1;
end if;
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Ejemplo de eje

GSyC - 2019

6n (TS mediante lista enlazada no ordenada)

Cell <:}Maps.?ut (A_Map, ASU.To_Unbounded_String(“google.com"),
ey ASU.To_Unbounded String(“66.249.92.104"));
Value = =
Next
procedure Put (M in out Map;
M.P Fir “facebook.com" Key ASU.Unbounded_String;
— Value : ASU.Unbounded String) is
“69.63.189.16” P Aux : Cell A;
' Success : Boolean;
begin
P_Aux - g
P_Aux := M.P_First;
@ Success
=

M.Length Success

False

False;
while not Success
if P_Aux.Key

P_Aux.Value

and P_Aux /= null loop
Key then

Value;
Success True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then

M.Length := M.Length + 1;
end if;

end Put;

M.P_First:=new Cell' (Key, Value, M.P_First);
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Ejemplo de eje

iante lista enlazada no ordenada)

Cell

7 <::5Maps.Put (A_Map, ASU.To_Unbounded_String(“google.com"),
ey
Value

Next

ASU.To_Unbounded String(“66.249.92.104")) ;

procedure Put

(M in out Map;
M.P_Fir “facebook.com” Key ASU.Unboundedistr%ng;
Value : ASU.Unbounded_String) is
“69.63.189.16” P_Rux : Cell A;
' Success : Boolean;
begin
P_Aux -
P_Aux := M.P_First;
Success False;
=

while not Success
if P_Aux.Key

and P_Aux /= null loop
= Key then

P_Aux.Value :=

Value;
Success := True;
end if;
P_Aux :

:= P_Aux.Next;
end loop;

if not Success then

M.Length Success M.Length :=

M.Length + 1;
end if;

end Put;

GSyC - 2019 blas de Simbolos
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell

7 <::5Maps.Put (A_Map, ASU.To_Unbounded_String(“google.com"),
ey
Value

Next

ASU.To_Unbounded String(“66.249.92.104")) ;

procedure Put

(M in out Map;
Key ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
P_Aux := M.P_First;
Success

False;
while not Success
if P_Aux.Key

P_Aux.Value

and P_Aux /= null loop
Key then

Value;
Success True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length := M.Length + 1;
end if;

end Put;
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Ejemplo de eje

Cell

Key

Value

Next

iante lista enlazada no ordenada)

<::5Maps.Put (A_Map, ASU.To_Unbounded_String(“google.com"),

ASU.To_Unbounded String(“66.249.92.104")) ;

procedure Put

(M in out Map;
P " Key ASU.Unbounded_String;
google.com Value : ASU.Unbounded String) is
“66.249.92.104” P_Aux : Cell A;
Success : Boolean;
? begin
* P_Aux := M.P_First;
Success False;
while not Success and P_Aux /= null loop
if P_Aux.Key Key then
P_Aux.Value Value;
Success := True;
end if;
P_Aux :

:= P_Aux.Next;
end loop;

if not Success then

M.P_First:=new Cell' (Key,

M.Length M.Length + 1;
end if;

end Put;

Value, M.P_First);
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell

7 <::5Maps.Put (A_Map, ASU.To_Unbounded_String(“google.com"),
ey
Value

Next

ASU.To_Unbounded String(“66.249.92.104")) ;

procedure Put

(M in out Map;
M.P First Key ASU.Unbounded_String;
— Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
P_Aux := M.P_First;
Success

False;
while not Success
if P_Aux.Key

P_Aux.Value

and P_Aux /= null loop
Key then

Value;
Success True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then

M.Length := M.Length + 1;
end if;

end Put;

M.P_First:=new Cell' (Key, Value, M.P _First);
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell <:}Maps.?ut (A_Map, ASU.To_Unbounded_String(“google.com"),
ey ASU.To_Unbounded String(“66.249.92.104"));
Value = =
Next
procedure Put (M in out Map;
M.P Fir Key ASU.Unbounded_String;
— Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
P_Aux :=

M.P_First;
Success

False;
while not Success
if P_Aux.Key

P_Aux.Value

and P_Aux /= null loop
Key then

Value;
Success True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then

M.Length := M.Length + 1;
end if;

end Put;

M.P_First:=new Cell' (Key, Value, M.P_First);
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell

7 <::5Maps.Put (A_Map, ASU.To_Unbounded_String(“google.com"),
ey
Value

Next

ASU.To_Unbounded String(“66.249.92.104")) ;

procedure Put

(M in out Map;
Key ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
P_Aux := M.P_First;
Success

False;
while not Success
if P_Aux.Key

P_Aux.Value

and P_Aux /= null loop
Key then

Value;
Success True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then

M.P_First:=new Cell' (Key, Value, M.P_First);
M. L th := M.L th + 1;
M.Length ceng eng
- aeuts

end Put;
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blas de Simbolos 62



Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell

7 <::5Maps.Put (A_Map, ASU.To_Unbounded_String(“google.com"),
ey
Value

Next

ASU.To_Unbounded String(“66.249.92.104")) ;

procedure Put

(M in out Map;
Key ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
P_Aux := M.P_First;
Success

False;
while not Success
if P_Aux.Key

P_Aux.Value

and P_Aux /= null loop
Key then

Value;
Success True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length

M.Length := M.Length + 1;

end Put;
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Ejemplo de eje

iante lista enlazada no ordenada)

<::5Maps.Put (A_Map, ASU.To_Unbounded_String(“google.com"),

Cell
Key
Value
Next
M.P_Fir “soogle.com”
“66.249.92.104”
P Aux *
@ “facebook.com"
“69.63.189.16”
?
=5

ASU.To_Unbounded String(“66.249.92.104")) ;

M.Length Success

[2]

GSyC - 2019

False

procedure Put

(M
Key
Value
P_Aux CelliA;
Success : Boolean;
begin
P_Aux := M.P_First;
Success False;

while not Success
if P_Aux.Key

in out Map;
ASU.Unbounded_String;
ASU.Unbounded_String)

and P_Aux /= null loop

Key then
P_Aux.Value Value;
Success := True;

end if;
P_Aux :

end loop;

if not Success then

M.Length
end if;

end Put;

blas de Simbolos

:= P_Aux.Next;

is

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length + 1;
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Ejemplo de eje

iante lista enlazada no ordenada)

<::5Maps.Put (A_Map, ASU.To_Unbounded_String(“google.com"),

Cell
Key
Value
Next
M.P_Fir “soogle.com”
“66.249.92.104”
P Aux *
@ “facebook.com"
“69.63.189.16”
?
=5

ASU.To_Unbounded String(“66.249.92.104")) ;

M.Length Success

[2]

GSyC - 2019

False

procedure Put

(M
Key
Value
P_Aux CelliA;
Success : Boolean;
begin
P_Aux := M.P_First;
Success False;

while not Success
if P_Aux.Key

in out Map;
ASU.Unbounded_String;
ASU.Unbounded_String)

and P_Aux /= null loop

Key then
P_Aux.Value Value;
Success := True;

end if;
P_Aux :

end loop;

if not Success then

M.Length
end if;

end Put;
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:= P_Aux.Next;

is

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length + 1;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Cell @Maps .Put (A_Map, ASU.To_Unbounded String(“www.urjc.es"),

VKfV ASU.To_Unbounded String(“212.128.240.25"));
alue
Next
A M.P First
“google.com"
“66.249.92.104"|
®
“facebook.com"
“69.63.189.16”
[ -

A Map.Length
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cij-l <::5Maps.Put (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
ey
Value

ASU.To_Unbounded String(“212.128.240.25")) ;
Next

procedure Put (M in out Map;

Key ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux : Cell_A;
Success Boolean;
begin
P_Aux
P_Aux := M.P_First;
@ Success False;
=

while not Success
if P_Aux.Key =
P_Aux.Value

and P_Aux /= null loop
Key then

Value;
Success True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length M.Length + 1;
Success

end if;
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cij-l <::5Maps.Put (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
ey
Value

ASU.To_Unbounded String(“212.128.240.25")) ;
Next

procedure Put

(M in out Map;
Key ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux : Cell A;
Success : Boolean;
begin
P_Aux
P _Aux := M.P_First;
@ Success := False;
= while not Success and P_Aux /= null loop
if P_Aux.Key Key then
P_Aux.Value Value;
Success True;
end if;
P_Aux := P_Aux.Next;
end loop;
if not Success then
M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length :
Success

M.Length + 1;
end if;
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell Maps.Put (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
Key ASU.To_Unbounded String(“212.128.240.25"));
| Value | = =
| Next |
procedure Put (M in out Map;
Key ASU.Unbounded_String;
Value ASU.Unbounded_String) is
P_Aux : Cell A;
Success : Boolean;
begin
P Aux := M.P_First;
Success := False;
P_Aux

while not Success and P_Aux /= null loop
if P_Aux.Key

Key then
P_Aux.Value Value;
Success True;

end if;

P_Aux := P_Aux.Next;
end loop;

if not Success then

M.P_First:=new Cell' (Key,
M.Length :=
Success

:= M.Length + 1;
end if;

Value, M.P_First);
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Ejemplo de eje

iante lista enlazada no ordenada)

Cell @Maps.?ut (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
ey ASU.To Unbounded String(“212.128.240.25"));
Value = =
Next
procedure Put (M in out Map;
M.P Fir “google.com” Key ASU.UnboundedistrJ}ng: )
Value : ASU.Unbounded_String) is
“66.249.92.104" P_Aux : CelliA;
® Success : Boolean;
begin
P_Aux := M.P_First;
“facebook.com" Success False;
P_Aux “69.63.189.16”" whi}e not Success and P Aux /= null loop
if P _Aux.Key Key then
' P_Aux.Value Value;
= - Success := True;
= end if;
P_Aux := P_Aux.Next;
end loop;
if not Success then
M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length Success M?L?ngth M.Length + 1;
end if;
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Ejemplo de eje

iante lista enlazada no ordenada)

Cell @Maps.?ut (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
ey ASU.To Unbounded String(“212.128.240.25"));
Value = =
Next
procedure Put (M in out Map;
M.P Fir “google.com” Key ASU.Unboundedistr%ng; )
Value : ASU.Unbounded_String) is
“66.249.92.104" P_Aux : CelliA;
® Success : Boolean;
begin
P_Aux := M.P_First;
“facebook.com" Success False;
P_Aux “69.63.189.16” while not Success and P_Aux /= null loop
s if P _Aux.Key = Key then
' P_Aux.Value Value;
= - Success := True;
= end if;
P_Aux := P_Aux.Next;
end loop;
if not Success then
M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length Success M?L?ngth M.Length + 1;
end if;
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Ejemplo de eje

iante lista enlazada no ordenada)

Cell @Maps.?ut (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
ey ASU.To Unbounded String(“212.128.240.25"));
Value = =
Next
procedure Put (M in out Map;
M.P Fir “google.com” Key ASU.UnboundedistrJ}ng: )
Value : ASU.Unbounded_String) is
“66.249.92.104" P_Aux : CelliA;
® Success : Boolean;
begin
P_Aux := M.P_First;
“facebook.com" Success False;
P_Aux “69.63.189.16” whi}e not Success and P_Aux /= null loop
if P _Aux.Key Key then
' P_Aux.Value Value;
= - Success := True;
- end if;
P_Aux := P_Aux.Next;
end loop;
if not Success then
M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length Success M?L?ngth M.Length + 1;
end if;
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cij-l <::5Maps.Put (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
ey
Value

ASU.To_Unbounded String(“212.128.240.25")) ;
Next

procedure Put (M in out Map;

Key ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux : Cell A;
Success : Boolean;
begin
P_Aux := M.P_First;
Success False;
P_Aux

while not Success
if P_Aux.Key =
P_Aux.Value
Success

end if;

P_Aux := P_Aux.Next;
end loop;

and P_Aux /= null loop
Key then

= Value;

True;

if not Success then

M.P_First:=new Cell' (Key,

M.Length M.Length + 1;
end if;

end Put;

Value, M.P_First);
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cij-l <::5Maps.Put (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
ey
Value

ASU.To_Unbounded String(“212.128.240.25")) ;
Next

procedure Put (M in out Map;

Key ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux : Cell A;
Success : Boolean;
begin
E$ P Aux := M.P First;
Success False;
P_Aux

while not Success

if P_Aux.Key =

P_Aux.Value

Success

end if;
P_Aux
end loop;

and P_Aux /= null loop
Key then

= Value;

True;

P_Aux.Next;

if not Success then

M.P_First:=new Cell' (Key,

M.Length M.Length + 1;
end if;

end Put;

Value, M.P_First);
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Ejemplo de eje

iante lista enlazada no ordenada)

Cell @Maps.?ut (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
ey ASU.To Unbounded String(“212.128.240.25"));
Value = =
Next
procedure Put (M in out Map;
M.P_Fir “google.com” Key ASU.UnboundedistrJ}ng: )
Value : ASU.Unbounded_String) is
“66.249.92.104" P_Aux : CelliA;
® Success : Boolean;
begin
E$ P Aux := M.P First;
“facebook.com" Success False;
P_Aux “69.63.189.16” whi:!.e not Success and P_Aux /= null loop
if P _Aux.Key Key then
' P_Aux.Value Value;
= - Success := True;
= end if;
P_Aux := P_Aux.Next;
end loop;
if not Success then
M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length Success M?L?ngth M.Length + 1;
end if;
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Ejemplo de eje

iante lista enlazada no ordenada)

Cell @Maps.?ut (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
ey ASU.To Unbounded String(“212.128.240.25"));
Value = =
Next
procedure Put (M in out Map;
M.P_Fir “google.com” Key ASU.UnboundedistrJ}ng: )
Value : ASU.Unbounded_String) is
“66.249.92.104" P_Aux : CelliA;
® Success : Boolean;
begin
E$ P Aux := M.P First;
“facebook.com" Success False;
P_Aux “69.63.189.16” while not Success and P_Aux /= null loop
s if P _Aux.Key = Key then
' P_Aux.Value Value;
= - Success := True;
= end if;
P_Aux := P_Aux.Next;
end loop;
if not Success then
M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length Success M?L?ngth M.Length + 1;
end if;

GSyC - 2019 blas de Simbolos



Ejemplo de eje

iante lista enlazada no ordenada)

Cell @Maps.?ut (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
ey ASU.To Unbounded String(“212.128.240.25"));
Value = =
Next
procedure Put (M in out Map;
M.P_Fir “google.com” Key ASU.UnboundedistrJ}ng: )
Value : ASU.Unbounded_String) is
“66.249.92.104" P_Aux : CelliA;
® Success : Boolean;
begin
E$ P Aux := M.P First;
“facebook.com" Success False;
P_Aux “69.63.189.16” whi}e not Success and P_Aux /= null loop
if P _Aux.Key Key then
' P_Aux.Value Value;
= - Success := True;
- end if;
P_Aux := P_Aux.Next;
end loop;
if not Success then
M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length Success M?L?ngth M.Length + 1;
end if;

GSyC - 2019
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cij-l <::5Maps.Put (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
ey
Value

ASU.To_Unbounded String(“212.128.240.25")) ;
Next

procedure Put (M in out Map;

Key ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux : Cell A;
Success : Boolean;
begin
E$ P Aux := M.P First;
Success False;
P_Aux

while not Success
if P_Aux.Key =
P_Aux.Value
Success

end if;

P_Aux := P_Aux.Next;
end loop;

and P_Aux /= null loop
Key then

= Value;

True;

if not Success then

M.P_First:=new Cell' (Key,

M.Length M.Length + 1;
end if;

end Put;
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Value, M.P_First);



Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cij-l <::5Maps.Put (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
ey
Value

ASU.To_Unbounded String(“212.128.240.25")) ;
Next

procedure Put (M in out Map;

Key ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux : Cell A;
Success : Boolean;
begin
P_Aux
P_Aux := M.P_First;
@ Success False;
=

while not Success

if P_Aux.Key =

P_Aux.Value

Success

end if;
P_Aux
end loop;

and P_Aux /= null loop
Key then

= Value;

True;

P_Aux.Next;

if not Success then

M.P_First:=new Cell' (Key,

M.Length M.Length + 1;
end if;

end Put;

Value, M.P_First);
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Ejemplo de eje

iante lista enlazada no ordenada)

Cell Maps.Put (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
ey ASU.To Unbounded String(“212.128.240.25"));
Value
Next
procedure Put (M in out Map;
M.P_Fir “google.com” Key ASU.UnboundedistrJ}ng: .
Value : ASU.Unbounded_String) is
“66.249.92.104" P_Aux : CelliA;
® Success : Boolean;
begin
P_Aux
P_Aux := M.P_First;
“facebook.com" Success False;
= “69.63.189.16" wh:LZ!.e not Success and P_Aux /= null loop
if P _Aux.Key Key then
' P_Aux.Value Value;
= - Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;
if not Success then
M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length M.Length + 1;
M.Length Success end if; g g
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Ejemplo de eje

iante lista enlazada no ordenada)

Cell Maps.Put (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
ey ASU.To Unbounded String(“212.128.240.25"));
Value
Next
procedure Put (M in out Map;
M.P_Fir “google.com” Key ASU.UnboundedistrJ}ng: .
Value : ASU.Unbounded_String) is
“66.249.92.104" P_Aux : CelliA;
® Success : Boolean;
begin
P_Aux
P_Aux := M.P_First;
“facebook.com" Success False;
= “69.63.189.16" Whl:.Le not Success and P_Aux /= null loop
if P _Aux.Key Key then
' P_Aux.Value Value;
= - Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;
if not Success then
M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length M.Length + 1;
M.Length Success end if; g g
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Ejemplo de eje

iante lista enlazada no ordenada)

Cell Maps.Put (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
ey ASU.To Unbounded String(“212.128.240.25"));
Value
Next
procedure Put (M in out Map;
M.P_Fir “google.com” Key ASU.UnboundedistrJ}ng: .
Value : ASU.Unbounded_String) is
“66.249.92.104" P_Aux : CelliA;
® Success : Boolean;
begin
P_Aux
P_Aux := M.P_First;
“facebook.com" Success False;
= “69.63.189.16" Whl:.Le not Success and P_Aux /= null loop
if P _Aux.Key Key then
' P_Aux.Value Value;
= - Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;
if not Success then
M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length M.Length + 1;
M.Length Success end if; g g
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Ejemplo de eje

iante lista enlazada no ordenada)

Cell Maps.Put (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
ey ASU.To Unbounded String(“212.128.240.25"));
Value
Next
procedure Put (M in out Map;
M.P_Fir “google.com” Key ASU.UnboundedistrJ}ng: .
Value : ASU.Unbounded_String) is
“66.249.92.104" P_Aux : CelliA;
® Success : Boolean;
begin
P_Aux
P_Aux := M.P_First;
“facebook.com" Success False;
= “69.63.189.16" Whl:.Le not Success and P_Aux /= null loop
if P _Aux.Key Key then
' P_Aux.Value Value;
= - Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;
if not Success then
M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length M.Length + 1;
M.Length Success end if; g g
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Ejemplo de eje

iante lista enlazada no ordenada)

Cell @Maps.?ut (A Map,
Key -

ASU.To_Unbounded_String(“www.urjc.es"),
ASU.To_Unbounded String(%“212.128.240.25"));
Value = =
Next
procedure Put (M in out Map;
B R " Key ASU.Unbounded_String;
www.urjc.es Value : ASU.Unbounded String) is
'212.128.240.25" P_Aux : Cell A;
Success : Boolean;
' begin
\I’ P_Aux := M.P_First;
Success

False;
while not Success
if P_Aux.Key =
P_Aux.Value

and P_Aux /= null loop
Key then

Value;
Success := True;
end if;
P_Aux :

:= P_Aux.Next;
end loop;

if not Success then

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length M.Length + 1;
end if;

end Put;
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell Maps.Put (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
ey ASU.To Unbounded String(“212.128.240.25"));
Value = =
Next
procedure Put (M in out Map;
M.P First Key ASU.Unbounded_String;
— Value : ASU.Unbounded String) is
P_Aux : Cell A;
Success : Boolean;
begin
P_Aux := M.P_First;
Success False;

while not Success
if P_Aux.Key =
P_Aux.Value

and P_Aux /= null loop
Key then

Value;
Success True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then

M.P_First:=new Cell' (Key, Value, M.P _First);
M.Length M.Length + 1;
end if;

end Put;
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell Maps.Put (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
ey ASU.To Unbounded String(“212.128.240.25"));
Value = =
Next
procedure Put (M in out Map;
M.P First Key ASU.Unbounded_String;
— Value : ASU.Unbounded String) is
P_Aux : Cell A;
Success : Boolean;
begin
P_Aux := M.P_First;
Success False;

while not Success
if P_Aux.Key =
P_Aux.Value

and P_Aux /= null loop
Key then

Value;
Success True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length M.Length + 1;
end if;

end Put;
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cij-l <::5Maps.Put (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
ey
Value

ASU.To_Unbounded String(“212.128.240.25")) ;
Next

procedure Put (M in out Map;

Key ASU.Unbounded_String;
r Value : ASU.Unbounded String) is
P_Aux : Cell A;
Success : Boolean;
begin
P_Aux := M.P_First;
Success False;
while not Success and P_Aux /= null loop
if P_Aux.Key Key then
P_Aux.Value Value;
Success True;
end if;
P_Aux := P_Aux.Next;
end loop;
if not Success then
M.P_First:=new Cell' (Key, Value, M.P_First);
M.Lengtl' M:L?ngth := M.Length + 1;
end if;
E end Put;
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cij-l <::5Maps.Put (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
ey
Value

ASU.To_Unbounded String(“212.128.240.25")) ;
Next

procedure Put (M in out Map;

Key ASU.Unbounded_String;
r Value : ASU.Unbounded String) is
P_Aux : Cell A;
Success : Boolean;
begin
P_Aux := M.P_First;
Success False;
while not Success and P_Aux /= null loop
if P_Aux.Key Key then
P_Aux.Value Value;
Success True;
end if;
P_Aux := P_Aux.Next;
end loop;
if not Success then
M.P_First:=new Cell' (Key, Value, M.P_First);
M.Lengtl' M:L?ngth := M.Length + 1;
end if;
end Put;
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Ejemplo de eje

GSyC - 2019

iante lista enlazada no ordenada)

Cell Maps.Put (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
ey ASU.To Unbounded String(“212.128.240.25"));
Value = =
Next
procedure Put (M in out Map;
i Ke ASU.Unbounded String;
M'P_FlrSt “www.urjc.es" Vaiue ASU.Unbounded:String) is
'212.128.240.25" P_Aux : Cell A;
Success : Boolean;
' begin
P_Aux
¢ P_Aux := M.P_First;
@ “google.com" Success
=

“66.249.92.104"|

L J

"faceb}ok.com"
“69.63.189.16”

4

— =

M.Length Success

False

False;
while not Success
if P_Aux.Key

P_Aux.Value

and P_Aux /= null loop
Key then

Value;
Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length M.Length + 1;
end if;

end Put;
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Ejemplo de eje

iante lista enlazada no ordenada)

Cell Maps.Put (A_Map, ASU.To_Unbounded String(“www.urjc.es"),
ey ASU.To Unbounded String(“212.128.240.25"));
Value = =
Next
procedure Put (M in out Map;
i Ke ASU.Unbounded String;
M'P_FlrSt “www.urjc.es" Vaiue ASU.Unbounded:String) is
'212.128.240.25" P_Aux : Cell A;
Success : Boolean;
' begin
P_Aux
¢ P_Aux := M.P_First;
@ “google.com" Success
=

“66.249.92.104"|

L J

"faceb}ok.com"
“69.63.189.16”

4

— =

M.Length Success

False

False;
while not Success
if P_Aux.Key

P_Aux.Value

and P_Aux /= null loop
Key then

Value;
Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length M.Length + 1;
end if;

end Put;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

GSyC - 2019

Cell

Key

Value

Next

@Maps .Put (A _Map,

ASU.To_Unbounded String (“facebook.com"),
ASU.To_Unbounded String(“69.63.189.11")) ;

A Map.P_First

“www.urjc.es"

212.128.240.25"

“google.com"
“66.249.92.104”

?

"faceb*ok.com"
“69.63.189.16”

A Map.Length
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell (::5Maps.Put (A_Map, ASU.To_Unbounded_String(“facebook.com"),
ey ASU.To_Unbounded String(“69.63.189.11"));
Value = =
Next
procedure Put (M in out Map;
Key : ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell_A;
Success Boolean;
begin
P_Aux
P_Aux := M.P_First;
@ Success False;
= while not Success and P_Aux /= null loop
if P_Aux.Key Key then
P_Aux.Value Value;
Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;
if not Success then
M.P_First:=new Cell' (Key, Value, M.P_First);
Success M:Length := M.Length + 1;
- end if;

end Put;
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell (::5Maps.Put (A_Map, ASU.To_Unbounded_String(“facebook.com"),
ey ASU.To_Unbounded String(“69.63.189.11"));
Value = =
Next
procedure Put (M in out Map;
Key ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
P_Aux
P _Aux := M.P_First;
@ Success := False;
=

while not Success
if P_Aux.Key

and P_Aux /= null loop
Key then

P_Aux.Value :=

Value;
Success True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then

Success B

:= M.Length + 1;

end Put;

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length :
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Ejemplo de eje

Cell

@Maps .Put

Value

6n (TS mediante lista enlazada no ordenada)

Next

(A_Map, ASU.To_Unbounded_String(“facebook.com"),
ASU.To_Unbounded String(“69.63.189.11")) ;

P_Aux

Success

procedure Put

(M in out Map;
Key ASU.Unbounded_String;
Value ASU.Unbounded_String) is
P_Aux Cell a;
Success : Boolean;
begin
P Aux := M.P_First;
Success := False;

while not Success
if P_Aux.Key

and P_Aux /= null loop
Key then

P_Aux.Value :=

Value;
Success True;
end if;
P_Aux := P_Aux.Next;
end loop;

if not Success then

M.P_First:=new Cell' (Key,

Value, M.P_First);
M.Length M.Length + 1;
end if;
end Put;
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Ejemplo de eje

iante lista enlazada no ordenada)

Cell (::5Maps.Put (A_Map, ASU.To_Unbounded_String(“facebook.com"),
ey ASU.To_Unbounded String(“69.63.189.11"));
Value = =
Next
procedure Put (M in out Map;
M.P Fir “www.urjc.es" Key ASU.Unbounded_String;
Value ASU.Unbounded_String) is
212.128.240.25" P_Aux Cell_A;
® Success : Boolean;
begin
P_Aux := M.P_First;
“google.com” Success := False;
P_Aux 466.249.92.104” while not Success

?

"faceb*ok.com"

“69.63.189.16”

if P_Aux.Key =

and P_Aux /= null loop
Key then
P_Aux.Value

Value;
Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;

M.Length Success

if not Success then

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length := M.Length + 1;
end if;

end Put;
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Ejemplo de eje

iante lista enlazada no ordenada)

Cell Maps.Put (A_Map, ASU.To_Unbounded String(“facebook.com"),
KTV ASU.To_Unbounded String(“69.63.189.11"));
Value

Next

procedure Put (M in out Map;
M.P Fir “www.urjc.es" Key : ASU.Unbounded_String;
Value : ASU.Unbounded String) is
212.128.240.25" P_Aux Cell_A;
o ;uccess : Boolean;
begin
P_Aux := M.P_First;
“google.com” Success := False;
P_Aux 466.249.92.104” while not Success and P_Aux /= null loop
if P _Aux.Key = Key then
’ P_Aux.Value Value;
Success := True;
end if;
“facebook.com" P_Aux := P_Aux.Next;
“69.63.189.16" | "% 1O’
' if not Success then
3

M.Length Success ;

:= M.Length + 1;
end if;

end Put;

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length :
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Ejemplo de eje

iante lista enlazada no ordenada)

Cell Maps.Put (A_Map, ASU.To_Unbounded String(“facebook.com"),
KTV ASU.To_Unbounded String(“69.63.189.11"));
Value

Next

procedure Put (M in out Map;
M.P Fir “www.urjc.es" Key : ASU.Unbounded_String;
Value : ASU.Unbounded String) is
212.128.240.25" P_Aux Cell_A;
o ;uccess : Boolean;
begin
P_Aux := M.P_First;
“google.com” Success := False;
P_Aux 466.249.92.104” while not Success and P_Aux /= null loop
if P_Aux.Key Key then
’ P_Aux.Value Value;
Success := True;
end if;
“facebook.com" P_Aux := P_Aux.Next;
“69.63.189.16" | "% 1O’
' if not Success then
3

M.Length Success ;

:= M.Length + 1;
end if;

end Put;

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length :

GSyC - 2019

blas de Simbolos

97



Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell (::5Maps.Put (A_Map, ASU.To_Unbounded_String(“facebook.com"),
ey ASU.To_Unbounded String(“69.63.189.11"));
Value = =
Next
procedure Put (M in out Map;
Key : ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
P_Aux := M.P_First;
Success
P_Aux

False;
while not Success

if P_Aux.Key =

and P_Aux /= null loop
Key then

= Value;

True;

P_Aux.Value

Success :=
end if;

P Aux :=

end loop;

P_Aux.Next;

if not Success then

M.P_First:=new Cell' (Key,
M.Length := M.Length + 1;
end if;

end Put;

Value, M.P_First);
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell (::5Maps.Put (A_Map, ASU.To_Unbounded_String(“facebook.com"),
ey ASU.To_Unbounded String(“69.63.189.11"));
Value = =
Next
procedure Put (M in out Map;
Key : ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
E$ P Aux := M.P First;
Success
P_Aux

False;
while not Success

if P_Aux.Key =

and P_Aux /= null loop
Key then

= Value;

True;

P_Aux.Value

Success :=
end if;

P Aux :=

end loop;

P_Aux.Next;

if not Success then

M.P_First:=new Cell' (Key,
M.Length := M.Length + 1;
end if;

end Put;

Value, M.P_First);

GSyC - 2019

blas de Simbolos 99



Ejemplo de eje

iante lista enlazada no ordenada)

Cell Maps.Put (A_Map, ASU.To_Unbounded String(“facebook.com"),
KTV ASU.To_Unbounded String(“69.63.189.11"));
Value
Next
procedure Put (M in out Map;
M.P Fi “www.urjc.es" Key ASU.UnboundedistrJ}ng: .
— Value ASU.Unbounded_String) is
212.128.240.25" P_Aux Cell_A;
® Success : Boolean;
begin
E$ P _Aux := M.P_First;
“google.com” Success := False;
P_Aux 466.249.92.104” while not Success

?

"faceb*ok.com"

“69.63.189.16”

if P_Aux.Key =

and P_Aux /= null loop
Key then
P_Aux.Value

Value;
Success := True;
end if;
P_Aux := P_Aux.Next;
end loop;

M.Length Success

if not Success then

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length := M.Length + 1;
end if;

end Put;
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Ejemplo de eje

iante lista enlazada no ordenada)

Cell Maps.Put (A_Map, ASU.To_Unbounded String(“facebook.com"),
KTV ASU.To_Unbounded String(“69.63.189.11"));
Value

Next

procedure Put (M in out Map;
M.P Fi “www.urjc.es" Key : ASU.Unboundedistr%ng; .
— Value : ASU.Unbounded_String) is
212.128.240.25" P_Aux Cell_A;
® Success : Boolean;
begin
E$ P Aux := M.P First;
“google.com” Success := False;
P_Aux 466.249.92.104” while not Success and P_Aux /= null loop
if P _Aux.Key = Key then
’ P_Aux.Value Value;
Success := True;
end if;
“facebook.com" P_Aux := P_Aux.Next;
end loop;
“69.63.189.16”
' if not Success then
3

M.Length Success ;

:= M.Length + 1;
end if;

end Put;

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length :
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Ejemplo de eje

iante lista enlazada no ordenada)

Cell Maps.Put (A_Map, ASU.To_Unbounded String(“facebook.com"),
KTV ASU.To_Unbounded String(“69.63.189.11"));
Value

Next

procedure Put (M in out Map;
M.P Fi “www.urjc.es" Key : ASU.UnboundedistrJ}ng: .
— Value : ASU.Unbounded_String) is
212.128.240.25" P_Aux Cell_A;
® Success : Boolean;
begin
E$ P _Aux := M.P_First;
“google.com” Success := False;
P_Aux 466.249.92.104”] while not Success and P_Aux /= null loop
if P_Aux.Key Key then
’ P_Aux.Value Value;
Success := True;
end if;
“facebook.com" P_Aux := P_Aux.Next;
end loop;
“69.63.189.16”
' if not Success then
3

M.Length Success ;

:= M.Length + 1;
end if;

end Put;

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length :
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell (::5Maps.Put (A_Map, ASU.To_Unbounded_String(“facebook.com"),
ey ASU.To_Unbounded String(“69.63.189.11"));
Value = =
Next
procedure Put (M in out Map;
Key : ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
E$ P Aux := M.P First;
Success
P_Aux

False;
while not Success

if P_Aux.Key =

and P_Aux /= null loop
Key then

= Value;

True;

P_Aux.Value

Success :=
end if;

P Aux :=

end loop;

P_Aux.Next;

if not Success then

M.P_First:=new Cell' (Key,
M.Length := M.Length + 1;
end if;

end Put;

Value, M.P_First);
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell (::5Maps.Put (A_Map, ASU.To_Unbounded_String(“facebook.com"),
ey ASU.To_Unbounded String(“69.63.189.11"));
Value = =
Next
procedure Put (M in out Map;
Key : ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
P_Aux
P_Aux := M.P_First;
Success

False;
while not Success

if P_Aux.Key =

and P_Aux /= null loop
Key then

= Value;

True;

P_Aux.Value

Success :=
end if;

P Aux :=

end loop;

P_Aux.Next;

if not Success then

M.P_First:=new Cell' (Key,
M.Length := M.Length + 1;
end if;

end Put;

Value, M.P_First);
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Ejemplo de eje

iante lista enlazada no ordenada)

Cell Maps.Put (A_Map, ASU.To_Unbounded String(“facebook.com"),
VKTV ASU.To_Unbounded String(“69.63.189.11"));
alue
Next
procedure Put (M in out Map;
M.P Fi “www.urjc.es" Key ASU.UnboundedistrJ}ng: )
— Value ASU.Unbounded_String) is
212.128.240.25" P_Aux Cell_A;
® Success : Boolean;
begin
P_Aux
P_Aux := M.P_First;
“google.com” Success := False;
“66.249.92.104” while not Success

?

and P_Aux /= null loop
if P_Aux.Key =

Key then

P_Aux.Value := Value;
Success := True;
end if;
“facebook.com" P_Aux := P_Aux.Next;
end loop;

“69.63.189.16”

' if not Success then

3

M.Length Success

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length := M.Length + 1;

end if;

end Put;
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Ejemplo de eje

iante lista enlazada no ordenada)

Cell Maps.Put (A_Map, ASU.To_Unbounded String(“facebook.com"),
KTV ASU.To_Unbounded String(“69.63.189.11"));
Value
Next
procedure Put (M in out Map;
M.P Fi “www.urjc.es" Key ASU.Unboundedistr%ng; .
— Value : ASU.Unbounded_String) is
212.128.240.25" P_Aux Cell_A;
® Success : Boolean;
begin
P_Aux
P_Aux := M.P_First;
“google.com” Success := False;
I o] while not Success and P_Aux /= null loop
06:249,92°103 if P _Aux.Key = Key then
’ P_Aux.Value := Value;
Success := True;
end if;
“facebook.com" P_Aux := P_Aux.Next;
end loop;
“69.63.189.16”
' if not Success then
3

M.Length Success

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length := M.Length + 1;

end if;

end Put;
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell Maps.Put (A_Map, ASU.To_Unbounded String(“facebook.com"),
Key) ASU.To_Unbounded String(“69.63.189.11"));

Value

Next

procedure Put

(M in out Map;
Key : ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
P_Aux := M.P_First;
Success

= False;
while not Success

if P_Aux.Key =

P_Aux.Value
Success :=
end if;

P_Aux := P_Aux.Next;
end loop;
“69.63.189.16”

if not Success then

and P_Aux /= null loop
Key then

:= Value;

True;

M.P_First:=new Cell' (Key,
M.Length := M.Length + 1;
end if;

end Put;

Value, M.P_First);
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell Maps.Put (A_Map, ASU.To_Unbounded String(“facebook.com"),
Key) ASU.To_Unbounded String(“69.63.189.11"));

Value

Next

procedure Put

(M in out Map;
Key ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
P_Aux := M.P_First;
Success

= False;
while not Success

if P_Aux.Key =

P_Aux.Value
Success :=
end if;

P_Aux := P_Aux.Next;
end loop;
“69.63.189.11”

if not Success then

and P_Aux /= null loop
Key then

:= Value;

True;

:= M.Length + 1;
end if;
end Put;

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length :
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell Maps.Put (A_Map, ASU.To_Unbounded String(“facebook.com"),
Key) ASU.To_Unbounded String(“69.63.189.11"));

Value

Next

procedure Put

(M in out Map;
Key : ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
P_Aux := M.P_First;
Success

False;
while not Success

if P_Aux.Key =

and P_Aux /= null loop

Key then
P_Aux.Value

Value;
Success := True;
| end if;
P_Aux := P_Aux.Next;

end loop;

if not Success then

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length := M.Length + 1;
Success ; g g
end if;
False

end Put;
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell Maps.Put (A_Map, ASU.To_Unbounded String(“facebook.com"),
Key) ASU.To_Unbounded String(“69.63.189.11"));

Value

Next

procedure Put

(M in out Map;
Key : ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
P_Aux := M.P_First;
Success

False;
while not Success

if P_Aux.Key =

and P_Aux /= null loop

Key then
P_Aux.Value

Value;
Success := True;
| end if;
P_Aux := P_Aux.Next;

end loop;

if not Success then

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length := M.Length + 1;
Success ; g g
et

end Put;
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Ejemplo de eje

iante lista enlazada no ordenada)

Cell Maps.Put (A_Map, ASU.To_Unbounded String(“facebook.com"),
VKTV ASU.To_Unbounded String(“69.63.189.11"));
alue
Next
procedure Put (M in out Map;
M.P Fi “www.urjc.es" Key : ASU.UnboundedistrJ}ng: )
— Value : ASU.Unbounded_String) is
212.128.240.25" P_Aux Cell_A;
® Success : Boolean;
begin
P_Aux
P_Aux := M.P_First;
“google.com” Success False;
“66.249.92.104”] while not Success and P_Aux /= null loop
if P_Aux.Key Key then
’ P_Aux.Value := Value;
Success := True;
_+_ end if;
“facebook.com" P_Aux := P_Aux.Next;
“69.63.189.127 | "% 1O
' if not Success then
—_—

M.Length Success ;

:= M.Length + 1;

end Put;

M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length :
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell (::5Maps.Put (A_Map, ASU.To_Unbounded_String(“facebook.com"),
ey ASU.To_Unbounded String(“69.63.189.11"));
Value = =
Next
procedure Put (M in out Map;
Key : ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
P_Aux
P_Aux := M.P_First;
Success

False;
while not Success

if P_Aux.Key =

and P_Aux /= null loop
Key then

= Value;

True;

P_Aux.Value

Success :=
end if;

P Aux :=

end loop;

P_Aux.Next;

if not Success then

M.P_First:=new Cell' (Key,
M.Length := M.Length + 1;
end if;

end Put;

Value, M.P_First);
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Ejemplo de eje

6n (TS mediante lista enlazada no ordenada)

Cell (::5Maps.Put (A_Map, ASU.To_Unbounded_String(“facebook.com"),
ey ASU.To_Unbounded String(“69.63.189.11"));
Value = =
Next
procedure Put (M in out Map;
Key : ASU.Unbounded_String;
Value : ASU.Unbounded String) is
P_Aux Cell a;
Success : Boolean;
begin
P_Aux
P_Aux := M.P_First;
@ Success False;

while not Success
if P_Aux.Key

and P_Aux /= null loop
Key then

= Value;

True;

P_Aux.Value

Success :=
end if;

P Aux :=

end loop;

P_Aux.Next;

if not Success then

M.P_First:=new Cell' (Key,
M.Length := M.Length + 1;
end if;

end Put;

Value, M.P_First);
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Ejemplo de eje iante lista enlazada no ordenada)

Cell @Maps .Put (A_Map, ASU.To_Unbounded_String(“facebook.com"),

VKTV ASU.To_Unbounded String(“69.63.189.11"));
alue
Next

procedure Put (M : in out Map;
M.P Fi “www.urjc.es" Key : ASU.Unbounded_String;

= Value : ASU.Unbounded String) is
212.128.240.25" P_Aux : Cell A;
® Success : Boolean;
begin

P Aux := M.P First;
«, " - "
‘google.com Success := False;

“66.249.92.104" while not Success and P_Aux /= null loop
s if P_Aux.Key = Key then

’ P_Aux.Value := Value;
Success := True;
end if;
“facebook.com" P_Aux := P_Aux.Next;
end loop;
“69.63.189.11”
' if not Success then
—— M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length := M.Length + 1;
M.Length Success end if; g g
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Ejemplo de eje iante lista enlazada no ordenada)

Cell @Maps .Put (A_Map, ASU.To_Unbounded_String(“facebook.com"),

VKTV ASU.To_Unbounded String(“69.63.189.11"));
alue
Next

procedure Put (M : in out Map;
M.P Fi “www.urjc.es" Key : ASU.Unbounded_String;

= Value : ASU.Unbounded String) is
212.128.240.25" P_Aux : Cell A;
® Success : Boolean;
begin

P Aux := M.P First;
«, " - "
‘google.com Success := False;

“66.249.92.104”] while not Success and P_Aux /= null loop
s if P_Aux.Key = Key then

’ P_Aux.Value := Value;
Success := True;
end if;
“facebook.com" P_Aux := P_Aux.Next;
end loop;
“69.63.189.11”
' if not Success then
—— M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length := M.Length + 1;
M.Length Success end if; g g
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Ejemplo de eje iante lista enlazada no ordenada)

Cell @Maps .Put (A_Map, ASU.To_Unbounded_String(“facebook.com"),

ey ASU.To_Unbounded String(“69.63.189.11"));

Value = =

Next
procedure Put (M : in out Map;

M.P Fi “www.urjc.es" Key : ASU.Unbounded_String;

= Value : ASU.Unbounded String) is
212.128.240.25" P_Aux : Cell A;
® Success : Boolean;

begin

P Aux := M.P First;
«, " - "
‘google.com Success := False;

“66.249.92.104”] while not Success and P_Aux /= null loop
s if P_Aux.Key = Key then

’ P_Aux.Value := Value;
Success := True;
end if;
“facebook.com" P_Aux := P_Aux.Next;
end loop;
“69.63.189.11”
' if not Success then
—— M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length := M.Length + 1;
M.Length Success coend g
end if;
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Ejemplo de eje iante lista enlazada no ordenada)

Cell @Maps .Put (A_Map, ASU.To_Unbounded_String(“facebook.com"),

VKTV ASU.To_Unbounded String(“69.63.189.11"));
alue
Next

procedure Put (M : in out Map;
M.P Fi “www.urjc.es" Key : ASU.Unbounded_String;

= Value : ASU.Unbounded String) is
212.128.240.25" P_Aux : Cell A;
® Success : Boolean;
begin

P Aux := M.P First;
«, " - "
‘google.com Success := False;

“66.249.92.104”] while not Success and P_Aux /= null loop
s if P_Aux.Key = Key then

’ P_Aux.Value := Value;
Success := True;
end if;
“facebook.com" P_Aux := P_Aux.Next;
end loop;
“69.63.189.11”
' if not Success then
—— M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length := M.Length + 1;
M.Length Success 2eng g
end if;
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Ejemplo de eje iante lista enlazada no ordenada)

Cell @Maps .Put (A_Map, ASU.To_Unbounded_String(“facebook.com"),

VKTV ASU.To_Unbounded String(“69.63.189.11"));
alue
Next

procedure Put (M : in out Map;
M.P Fi “www.urjc.es" Key : ASU.Unbounded_String;

= Value : ASU.Unbounded String) is
212.128.240.25" P_Aux : Cell A;
® Success : Boolean;
begin

P Aux := M.P First;
«, " - "
‘google.com Success := False;

“66.249.92.104”] while not Success and P_Aux /= null loop
s if P_Aux.Key = Key then

’ P_Aux.Value := Value;
Success := True;
end if;
“facebook.com" P_Aux := P_Aux.Next;
end loop;
“69.63.189.11”
' if not Success then
—— M.P_First:=new Cell' (Key, Value, M.P_First);
M.Length := M.Length + 1;
M.Length Success end if; g g
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

@Maps .Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

A Map.P First

“www.urjc.es"

212.128.240.25"
®

“google.com"
“66.249.92.104”

?

"faceb*ok.com"
“69.63.189.11”

4

—

A Map.Length
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n (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

P_Previous

P_Current

procedure Delete (M : in out Map;
Key : in Asu.Unbounded_String;
Success : out Boolean) is
P_Current : Cell A;

begin

P_Previous : Cell A;

Success := False;
P_Previous null;
P_Current M.P_First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then
Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then

P_Previous.Next := P_Current.Next;
end if;
if M.P_First = P_Current then
M.P_First := M.P_First.Next;
end if;

-- Liberar si no hay Garbage Collector
P_Current:=null;
else
P_Previous
P_Current
end if;
end loop;

:= P_Current;
P Current.Next;

end Delete;
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n (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

procedure Delete (M : in out Map;

Key : in Asu.Unbounded_String;
Success: out Boolean) is

P_Current : Cell A;

P_Previous : Cell A;

begin

Success := False;

P_Previous := null;

P_Current M.P_First;

P Previqls while not Success and P_Current /= null loop

if P_Current.Key = Key then
Success := True;
— M.Length := M.Length - 1;
if P_Previous /= null then
P_Previous.Next := P_Current.Next;
end if;
if M.P_First = P_Current then
P Current M.P_First := M.P_First.Next;
- end if;

-- Liberar si no hay Garbage Collector
P_Current:=null;

else
P_Previous := P_Current;
- P_Current P_Current.Next;
Success end if;
end loop;

end Delete;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

procedure Delete (M : in out Map;
Key : in Asu.Unbounded_String;
Success: out Boolean) is
P_Current : Cell A;
"www.urjc.es" P_Previous : Cell A;
begin
212.128.240.25” Success := False;
® P _Previous := null;
P_Current := M.P First;
while not Success and P_Current /= null loop
if P_Current.Key = Key then
”google.com“ Success := True;
M.Length := M.Length - 1;
“66.249.92.104"| if P_Previous /= null then
P_Previous.Next := P_Current.Next;
’ end if;
if M.P_First = P_Current then
P_Current [ " M.P_First := M.P_First.Next;
facebook.com end if;
a o -- Liberar si no hay Garbage Collector
69.63.189.11 P_Current:=null;
' else
— = P_Previous := P_Current;
- P Current := P Current.Next;
M.Length Success end if; B

end loop;

end Delete;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

procedure Delete (M : in out Map;
Key : in Asu.Unbounded String;
Success: out Boolean) is
P_Current : Cell A;
"www.urjc.es" P_Previous : Cell A;
begin
212.128.240.25” Success False;
® P _Previous := null;
P_Current := M.P First;
while not Success and P_Current /= null loop
if P Current.Key = Key then
”google.com“ Success := True;
M.Length := M.Length - 1;
“66.249.92.104"| if P_Previous /= null then
P_Previous.Next := P_Current.Next;
’ end if;
if M.P_First = P_Current then
P_Current [ " M.P_First := M.P_First.Next;
facebook.com end if;
a o -- Liberar si no hay Garbage Collector
69.63.189.11 P_Current:=null;
' else
— = P_Previous := P_Current;
- P Current := P Current.Next;
M.Length Success end if; B
end loop;

end Delete;
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n (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

P_Previous

procedure Delete (M : in out Map;

Key : in Asu.Unbounded_String;
Success: out Boolean) is

P_Current : Cell A;
P_Previous : Cell A;

Success := False;

P_Previous

P_Current

while not Success and P_Current /= null loop
if P_Current.Key = Key then

null;
M.P_First;

Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then

P_Previous.Next := P_Current.Next;
end if;
if M.P_First = P_Current then
M.P_First := M.P_First.Next;
end if;

-- Liberar si no hay Garbage Collector
P_Current:=null;

else

P_Previous
P_Current

P_Current;
P Current.Next;

end if;
end loop;

end Delete;
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n (TS mediante lista enlazada no ordenada)

_Pr

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

ious

procedure Delete (M : in out Map;

Key : in Asu.Unbounded_String;
Success: out Boolean) is

P_Current : Cell A;
P_Previous : Cell A;

Success := False;

P_Previous

P_Current

while not Success and P_Current /= null loop
if P_Current.Key = Key then

null;
M.P_First;

Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then

P_Previous.Next := P_Current.Next;
end if;
if M.P_First = P_Current then
M.P_First := M.P_First.Next;
end if;

-- Liberar si no hay Garbage Collector
P_Current:=null;

else

P_Previous
P_Current

:= P_Current;
P Current.Next;

end if;
end loop;

end Delete;
Tablas de Simbolos 125



n (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

P_Current

procedure Delete (M : in out Map;

Key : in Asu.Unbounded_String;
Success: out Boolean) is

P_Current : Cell A;
P_Previous : Cell A;

Success := False;

P_Previous

P_Current

while not Success and P_Current /= null loop
if P_Current.Key = Key then

null;
M.P_First;

Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then

P_Previous.Next := P_Current.Next;
end if;
if M.P_First = P_Current then
M.P_First := M.P_First.Next;
end if;

-- Liberar si no hay Garbage Collector
P_Current:=null;

else

P_Previous
P_Current

:= P_Current;
P_Current.Next;

end if;
end loop;

end Delete;
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n (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

P_Current

procedure Delete (M : in out Map;

Key : in Asu.Unbounded_String;
Success: out Boolean) is

P_Current : Cell A;
P_Previous : Cell A;

Success := False;

P_Previous

P_Current

while not Success and P_Current /= null loop
if P_Current.Key = Key then

null;
M.P_First;

Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then

P_Previous.Next := P_Current.Next;
end if;
if M.P_First = P_Current then
M.P_First := M.P_First.Next;
end if;

-- Liberar si no hay Garbage Collector
P_Current:=null;

else

P_Previous
P_Current

:= P_Current;
P_Current.Next;

end if;
end loop;

end Delete;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

procedure Delete (M : in out Map;
Key : in Asu.Unbounded_String;
Success: out Boolean) is
P_Current : Cell A;
"www.urjc.es" P_Previous : Cell A;
begin
212.128.240.25” Success := False;
® P _Previous := null;
P_Current := M.P First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then

”google.com“ Success := True;
M.Length := M.Length - 1;
“66.249.92.104"| if P_Previous /= null then
P_Previous.Next := P_Current.Next;
’ end if;
if M.P_First = P_Current then
P_Current [ " M.P_First := M.P_First.Next;
facebook.com end if;
“69.63.189.11” ;chibera?isi n? hay Garbage Collector
_Current:=null;
' else
— = P_Previous P_Current;
- P Current := P Current.Next;
M.Length Success end if; B
end loop;

end Delete;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

procedure Delete (M : in out Map;
Key : in Asu.Unbounded_String;
Success: out Boolean) is
P_Current : Cell A;
"www.urjc.es" P_Previous : Cell A;
begin
212.128.240.25” Success := False;
® P _Previous := null;
P_Current := M.P First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then

”google.com“ Success := True;
M.Length := M.Length - 1;
“66.249.92.104"| if P_Previous /= null then
P_Previous.Next := P_Current.Next;
’ end if;
if M.P_First = P_Current then
P_Current [ " M.P_First := M.P_First.Next;
facebook.com end if;
“69.63.189.11” ;chiberarisi no hay Garbage Collector
_Current:=null;
' else
— = P_Previous := P_Current;
- P Current := P Current.Next;
M.Length Success end if; B
end loop;

end Delete;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

procedure Delete (M : in out Map;
Key : in Asu.Unbounded String;
Success: out Boolean) is
P_Current : Cell A;
"www.urjc.es" P_Previous : Cell A;
begin
212.128.240.25” Success := False;
® P _Previous := null;
P_Current := M.P First;

while not Success and P_Current /= null loop
if P Current.Key = Key then

”google.com“ Success := True;
M.Length := M.Length - 1;
“66.249.92.104"| if P_Previous /= null then
P_Previous.Next := P_Current.Next;
’ end if;
if M.P_First = P_Current then
P_Current [ " M.P_First := M.P_First.Next;
facebook.com end if;
“69.63.189.11” ;chiberarisi no hay Garbage Collector
_Current:=null;
' else
— = P_Previous := P_Current;
- P Current := P Current.Next;
M.Length Success end if; B
end loop;

end Delete;
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n (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

procedure Delete (M : in out Map;

Key : in Asu.Unbounded_String;
Success: out Boolean) is

P_Current : Cell A;
P_Previous : Cell A;

Success := False;

P_Previous
P_Current

null;
M.P_First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then

Success := True;

M.Length := M.Length - 1;

if P_Previous /= null then
P_Previous.Next := P_Current.Next;

end if;

if M.P_First = P_Current then
M.P_First := M.P_First.Next;

end if;

-- Liberar si no hay Garbage Collector
P_Current:=null;

else

M.Length Success

P_Previous
P_Current

:= P_Current;
P Current.Next;

end if;
end loop;

end Delete;
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n (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

procedure Delete (M : in out Map;

Key : in Asu.Unbounded_String;
Success: out Boolean) is

P_Current : Cell A;
P_Previous : Cell A;

Success := False;

P_Previous
P_Current

null;
M.P_First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then

Success := True;

M.Length := M.Length - 1;

if P_Previous /= null then
P_Previous.Next := P_Current.Next;

end if;

if M.P_First = P_Current then
M.P_First := M.P_First.Next;

end if;

-- Liberar si no hay Garbage Collector
P_Current:=null;

else

M.Length Success

P_Previous
P_Current

:= P_Current;
P Current.Next;

end if;
end loop;

end Delete;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

procedure Delete (M : in out Map;
Key : in Asu.Unbounded_String;
Success: out Boolean) is
P_Current : Cell A;
"www.urjc.es" P_Previous : Cell A;
begin
212.128.240.25” Success := False;
® P _Previous := null;
P_Current := M.P First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then

”google.com“ Success := True;
M.Length := M.Length - 1;
“66.249.92.104"| if P_Previous /= null then
P_Previous.Next := P_Current.Next;
’ end if;
if M.P_First = P_Current then
P_Current [ " M.P_First := M.P_First.Next;
facebook.com end if;
“69.63.189.11” ;chibera?isi nc.; hay Garbage Collector
_Current:=null;
' else
— = P_Previous P_Current;
- P Current := P Current.Next;
M.Length Success end if; B

end loop;

end Delete;
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n (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

procedure Delete (M : in out Map;

Key : in Asu.Unbounded_String;
Success: out Boolean) is

P_Current : Cell A;

P_Previous : Cell A;

begin

Success := False;

P_Previous null;

P_Current M.P_First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then
Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then

P_Previous.Next = P_Current.Next;
end if;
if M.P_First = P_Current then
M.P_First := M.P_First.Next;
end if;

-- Liberar si no hay Garbage Collector
P_Current:=null;
else
P_Previous
P_Current
end if;
end loop;

:= P_Current;
P Current.Next;

end Delete;
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n (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

procedure Delete (M : in out Map;

Key : in Asu.Unbounded_String;
Success: out Boolean) is

P_Current : Cell A;

P_Previous : Cell A;

begin
Success := False;
P_Previous null;
E_ P_Current M.P_First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then
Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then

P_Previous.Next := P Current.Next;
end if;
if M.P_First = P_Current then
é M.P_First := M.P_First.Next;
end if;

-- Liberar si no hay Garbage Collector
P_Current:=null;
else
P_Previous
P_Current
end if;
end loop;

:= P_Current;
P Current.Next;

end Delete;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

procedure Delete (M : in out Map;
Key : in Asu.Unbounded_String;
Success: out Boolean) is
P_Current : Cell A;
P_Previous : Cell A;
begin
212.128.240.25” Success := False;
P _Previous := null;
® P_Current := M.P First;
while not Success and P_Current /= null loop
if P_Current.Key = Key then
”google.com“ Success := True;
M.Length := M.Length - 1;
“66.249.92.104"| if P_Previous /= null then
P_Previous.Next := P_Current.Next;
’ end if;
if M.P_First = P_Current then
e M.P_First := M.P_First.Next;
end if;
-- Liberar si no hay Garbage Collector

“www.urjc.es"

P_Current

“facebook.com"|

“ ”
69.63.189.11 P_Current:=null;
' else
— = P_Previous P_Current;
- P Current := P Current.Next;
M.Length Success end if; B

end loop;

end Delete;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

procedure Delete (M : in out Map;
Key : in Asu.Unbounded_String;
Success: out Boolean) is
P_Current : Cell A;
P_Previous : Cell A;
begin
212.128.240.25” Success := False;
P _Previous := null;
® P_Current := M.P First;
while not Success and P_Current /= null loop
if P_Current.Key = Key then
”google.com“ Success := True;
M.Length := M.Length - 1;
“66.249.92.104"| if P_Previous /= null then
P_Previous.Next := P_Current.Next;
’ end if;
if M.P_First = P_Current then
e M.P_First := M.P_First.Next;
end if;
-- Liberar si no hay Garbage Collector

“www.urjc.es"

P_Current

“facebook.com"|

“ ”
69.63.189.11 P_Current:=null;
' else
— = P_Previous P_Current;
- P Current := P Current.Next;
M.Length Success end if; B

end loop;

end Delete;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

procedure Delete (M : in out Map;
Key : in Asu.Unbounded_String;
Success: out Boolean) is
P_Current : Cell A;
P_Previous : Cell A;
begin
212.128.240.25” Success := False;
P _Previous := null;
® P_Current := M.P First;
while not Success and P_Current /= null loop
if P_Current.Key = Key then
”google.com“ Success := True;
M.Length := M.Length - 1;
“66.249.92.104"| if P_Previous /= null then
P_Previous.Next := P_Current.Next;
’ end if;
if M.P_First = P_Current then
e M.P_First := M.P_First.Next;
end if;
-- Liberar si no hay Garbage Collector

“www.urjc.es"

P_Current

“facebook.com"|

“ ”
69.63.189.11 P_Current:=null;
' else
— = P_Previous P_Current;
- P Current := P Current.Next;
M.Length Success end if; B

end loop;

end Delete;
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n (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

“google.com"

P_Previous

P_Current

while not Success and P_Current /= null loop
if P_Current.Key = Key then

“66.249.92.104"|

?

P_Current ¢

GSyC - 2019

procedure Delete (M : in out Map;

Key : in Asu.Unbounded_String;
Success: out Boolean) is

P_Current : Cell A;
P_Previous : Cell A;

Success := False;

null;
M.P_First;

Success := True;

M.Length := M.Length - 1;

if P_Previous /= null then
P_Previous.Next := P_Current.Next;

end if;

if M.P_First = P_Current then
M.P_First := M.P_First.Next;

end if;

-- Liberar si no hay Garbage Collector
P_Current:=nu11;

else

P_Previous
P_Current

:= P_Current;
P Current.Next;

end if;
end loop;

end Delete;
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n (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

P_Previous

P_Current

while not Success and P_Current /= null loop
if P_Current.Key = Key then

“google.com"

“66.249.92.104"|

P_Current ®
e
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procedure Delete (M : in out Map;

Key : in Asu.Unbounded_String;
Success: out Boolean) is

P_Current : Cell A;
P_Previous : Cell A;

Success := False;

null;
M.P_First;

Success := True;

M.Length := M.Length - 1;

if P_Previous /= null then
P_Previous.Next := P_Current.Next;

end if;

if M.P_First = P_Current then
M.P_First := M.P_First.Next;

end if;

-- Liberar si no hay Garbage Collector
P_Current:=nu11;

else

P_Previous
P_Current

:= P_Current;
P Current.Next;

end if;
end loop;

end Delete;
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n (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

procedure Delete (M : in out Map;

Key : in Asu.Unbounded_String;
Success: out Boolean) is

P_Current : Cell A;

P_Previous : Cell A;

begin

Success := False;

P_Previous null;

P_Current M.P_First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then
Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then

P Current P_Previous.Next := P_Current.Next;
—_ end if;
@ if M.P_First = P_Current then
= M.P_First := M.P_First.Next;
end if;

-- Liberar si no hay Garbage Collector
P_Current:=nu11;
else
P_Previous
P_Current
end if;
end loop;

:= P_Current;
P Current.Next;

end Delete;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

procedure Delete (M in out Map;
Key in Asu.Unbounded String;
Success: out Boolean) is
P_Current Cell A;
”www.urjc.es" P_Previous Cell A;
begin
212.128.240.25” Success := False;
P _Previous := null;
' P_Current := M.P First;

P_Current

“facebook.com"
“69.63.189.11”

4

—
=

M.Length Success

while not Success and P_Current /= null loop
if P_Current.Key = Key then
Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then
P_Previous.Next := P_Current.Next;
end if;
if M.P_First = P_Current then
M.P_First := M.P_First.Next;
end if;
-- Liberar si no hay Garbage Collector
P_Current:=null;
else
P_Previous :=
P _Current :=
end if;
end loop;

P_Current;
P Current.Next;

end Delete;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

procedure Delete (M : in out Map;
Key : in Asu.Unbounded_String;
Success: out Boolean) is
P_Current : Cell A;
”www.urjc.es" P_Previous : Cell A;
begin
212.128.240.25” Success := False;
P _Previous := null;
' P_Current := M.P First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then

Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then
P Current P_Previous.Next P_Current.Next;
—_ end if;
@ if M.P_First = P_Current then
= M.P_First := M.P_First.Next;
“facebook.com" end if;
-- Liberar si no hay Garbage Collector
“69.63.189.11” £ 8% no hay g
P_Current:=null;
' else
— = P_Previous := P_Current;
- P _Current := P _Current.Next;
M.Length Success end if;
end loop;
end Delete;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

procedure Delete (M in out Map;
Key in Asu.Unbounded String;
Success: out Boolean) is
P_Current Cell A;
”www.urjc.es" P_Previous Cell A;
begin
212.128.240.25” Success := False;
P _Previous := null;
' P_Current := M.P First;

P_Current

“facebook.com"
“69.63.189.11”

4

—
=

M.Length Success

while not Success and P_Current /= null loop
if P_Current.Key = Key then
Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then
P_Previous.Next := P_Current.Next;
end if;
if M.P_First = P_Current then
M.P_First := M.P_First.Next;
end if;
-- Liberar si no hay Garbage Collector
P_Current:=null;
else
P_Previous :=
P _Current :=
end if;
end loop;

P_Current;
P Current.Next;

end Delete;
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n (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

procedure Delete (M : in out Map;

Key : in Asu.Unbounded_String;
Success: out Boolean) is

P_Current : Cell A;
P_Previous : Cell A;

Success := False;

P_Previous
P_Current

null;
M.P_First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then

Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then

P_Previous.Next := P_Current.Next;
end if;
if M.P_First = P_Current then
M.P_First := M.P_First.Next;
end if;

-- Liberar si no hay Garbage Collector
P_Current:=null;

else

P_Previous
P_Current

:= P_Current;
P Current.Next;

end if;
end loop;

end Delete;
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n (TS mediante lista enlazada no ordenada)

Maps.Delete (A Map,ASU.To_Unbounded String(“google.com"), Success) ;

procedure Delete (M : in out Map;

Key : in Asu.Unbounded_String;
Success: out Boolean) is

P_Current : Cell A;
P_Previous : Cell A;

Success := False;

P_Previous
P_Current

null;
M.P_First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then

Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then

P_Previous.Next := P_Current.Next;
end if;
if M.P_First = P_Current then
M.P_First := M.P_First.Next;
end if;

-- Liberar si no hay Garbage Collector
P_Current:=null;

else

P_Previous
P_Current

:= P_Current;
P Current.Next;

end if;
end loop;

end Delete;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

@aps .Delete (A Map, ASU.To Unbounded String(“www.urjc.es'"), Success);

A Map.P First
“www.urjc.es"

212.128.240.25"

?

“facebook.com"
“69.63.189.11”

4

—

A Map.Length
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

<:i§aps.Delete(A_Map, ASU.To_Unbounded String(“www.urjc.es"), Success);

procedure Delete (M

in out Map;

Key in Asu.Unbounded_String;
Success: out Boolean) is
P_Current Cell A;
M.P Fixgl “www.urjc.es" P_Previous : Cell A;
— begin
212.128.240.25” Success := False;
P _Previous := null;
' P_Current := M.P First;

P_Previous

P_Current

L

“facebook.com"
“69.63.189.11”

M.Length Success

while not Success and P_Current /= null loop

if P_Current.Key = Key then
Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then
P_Previous.Next := P_Current.Next;
end if;
if M.P_First = P_Current then
M.P_First := M.P_First.Next;
end if;
-- Liberar si no hay Garbage Collector
P_Current:=null;
else
P_Previous :=
P _Current :=
end if;
end loop;

P_Current;
P Current.Next;

end Delete;
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n (TS mediante lista enlazada no ordenada)

(:ifaps.Delete(A_Map, ASU.To_Unbounded String(“www.urjc.es"), Success);

P_Previous

P_Current

L

begin

procedure Delete (M : in out Map;

Key : in Asu.Unbounded_String;
Success: out Boolean) is

P_Current : Cell A;

P_Previous : Cell A;

Success := False;

P_Previous := null;

P_Current M.P_First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then
Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then

P_Previous.Next := P_Current.Next;
end if;
if M.P_First = P_Current then
M.P_First := M.P_First.Next;
end if;

-- Liberar si no hay Garbage Collector
P_Current:=null;
else
P_Previous
P_Current
end if;
end loop;

:= P_Current;
P Current.Next;

end Delete;
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n (TS mediante lista enlazada no ordenada)

(:ifaps.Delete(A_Map, ASU.To_Unbounded String(“www.urjc.es"), Success);

procedure Delete (M : in out Map;

Key : in Asu.Unbounded_String;
Success: out Boolean) is

P_Current : Cell A;

P_Previous : Cell A;

begin
Success := False;
P_Previous := null;

P_Current M.P_First;
while not Success and P_Current /= null loop
if P_Current.Key = Key then
Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then

P_Previous.Next := P_Current.Next;
end if;
if M.P_First = P_Current then
M.P_First := M.P_First.Next;
end if;

-- Liberar si no hay Garbage Collector
P_Current:=null;
else
P_Previous
P_Current
Success end if;
end loop;

:= P_Current;
P Current.Next;

end Delete;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

ps.Delete (A_Map, ASU.To Unbounded String(“www.urjc.es"), Success);

procedure Delete (M : in out Map;
Key : in Asu.Unbounded_String;
Success: out Boolean) is
P_Current : Cell A;
”www.urjc.es" P_Previous : Cell A;
begin
212.128.240.25” Success := False;
P _Previous := null;
P_Current := M.P First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then

Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then
P_Previous.Next := P_Current.Next;
end if;
if M.P_First = P_Current then
M.P First := M.P First.Next;
“facebook.com" end if; -
“69.63.189.11” ;fCLiberarisi no hay Garbage Collector
_Current:=null;
' else
— = P_Previous := P_Current;
= P _Current := P Current.Next;
M.Length Success end if; B
end loop;

end Delete;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

ps.Delete (A_Map, ASU.To Unbounded String(“www.urjc.es"), Success);

procedure Delete (M : in out Map;
Key : in Asu.Unbounded String;
Success: out Boolean) is
P_Current : Cell A;
”www.urjc.es" P_Previous : Cell A;
begin
212.128.240.25” Success := False;
P _Previous := null;
P_Current := M.P First;

while not Success and P_Current /= null loop
if P Current.Key = Key then

Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then
P_Previous.Next := P_Current.Next;
end if;
if M.P_First = P_Current then
M.P First := M.P First.Next;
“facebook.com" end if; -
“69.63.189.11” ;fCLiberarisi no hay Garbage Collector
_Current:=null;
' else
— = P_Previous := P_Current;
= P _Current := P Current.Next;
M.Length Success end if; B
end loop;

end Delete;
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n (TS mediante lista enlazada no ordenada)

(:ifaps.Delete(A_Map, ASU.To_Unbounded String(“www.urjc.es"), Success);

procedure Delete (M : in out Map;

Key : in Asu.Unbounded_String;
Success: out Boolean) is

P_Current : Cell A;

P_Previous : Cell A;

begin

Success := False;

P_Previous null;

P_Current M.P_First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then
Success := True;

M.Length := M.Length - 1;

if P_Previous /= null then
P_Previous.Next := P_Current.Next;

end if;

if M.P_First = P_Current then
M.P_First := M.P_First.Next;

end if;

-- Liberar si no hay Garbage Collector
P_Current:=null;
else
P_Previous := P_Current;
P Current P Current.Next;
M.Length Success end if; -
end loop;

end Delete;
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n (TS mediante lista enlazada no ordenada)

ps.Delete (A_Map, ASU.To Unbounded String(“www.urjc.es"), Success);

procedure Delete (M : in out Map;

Key : in Asu.Unbounded_String;
Success: out Boolean) is

P_Current : Cell A;
P_Previous : Cell A;

Success := False;

P_Previous
P_Current

null;
M.P_First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then

Success := True;

M.Length := M.Length - 1;

if P_Previous /= null then
P_Previous.Next := P_Current.Next;

end if;

if M.P_First = P_Current then
M.P_First := M.P_First.Next;

end if;

-- Liberar si no hay Garbage Collector
P_Current:=null;

else

M.Length Success

P_Previous := P_Current;
P_Current P_Current.Next;

end if;
end loop;

end Delete;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

ps.Delete (A_Map, ASU.To Unbounded String(“www.urjc.es"), Success);

procedure Delete (M : in out Map;
Key : in Asu.Unbounded_String;
Success: out Boolean) is
P_Current : Cell A;
”www.urjc.es" P_Previous : Cell A;
begin
212.128.240.25” Success := False;
P _Previous := null;
P_Current := M.P First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then

Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then
P_Previous.Next := P_Current.Next;
end if;
if M.P_First = P_Current then
M.P First := M.P First.Next;
“facebook.com" end if; -
“69.63.189.11” ;fCLiberarisi no hay Garbage Collector
_Current:=null;
' else
— = P_Previous P_Current;
= P _Current := P Current.Next;
M.Length Success end if; B

end loop;

end Delete;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

ps.Delete (A_Map, ASU.To Unbounded String(“www.urjc.es"), Success);

procedure Delete (M : in out Map;
Key : in Asu.Unbounded_String;
Success: out Boolean) is
P_Current : Cell A;
”www.urjc.es" P_Previous : Cell A;
begin
212.128.240.25” Success := False;
P _Previous := null;
P_Current := M.P First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then

Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then
P_Previous.Next := P_Current.Next;
end if;
if M.P_First = P_Current then
M.P First := M.P First.Next;
“facebook.com" end if; -
“69.63.189.11” ;fCLiberarisi no hay Garbage Collector
_Current:=null;
' else
— = P_Previous P_Current;
= P _Current := P Current.Next;
M.Length Success end if; B

end loop;

end Delete;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

ps.Delete (A_Map, ASU.To Unbounded String(“www.urjc.es"), Success);

procedure Delete (M : in out Map;
Key : in Asu.Unbounded_String;
Success: out Boolean) is
P_Current : Cell A;
”www.urjc.es" P_Previous : Cell A;
begin
212.128.240.25” Success := False;
P _Previous := null;
P_Current := M.P First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then

Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then
P_Previous.Next := P_Current.Next;
end if;
if M.P_First = P_Current then
M.P First := M.P First.Next;
“facebook.com" end if; -
“69.63.189.11” ;fCLiberarisi no hay Garbage Collector
_Current:=null;
' else
— = P_Previous P_Current;
= P _Current := P Current.Next;
M.Length Success end if; B

end loop;

end Delete;
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GSyC - 2019

n (TS mediante lista enlazada no ordenada)

(:ifaps.Delete(A_Map, ASU.To_Unbounded String(“www.urjc.es"), Success);

procedure Delete

P_Current
t ?7Previous
begin
Success :=
P_Previous
P_Current

M.P_Fi

(M : in out Map;

Key
Success:
Cell A;
Cell A;

in Asu.Unbounded String;
out Boolean) is

False;
null;
M.P_First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then

Success

:= True;

M.Length := M.Length - 1;

if P_Previous /= null then
P_Previous.Next := P_Current.Next;

end if;

if M.P_First = P_Current then
M.P_First = M.P_First.Next;

end if;

-- Liberar si no hay Garbage Collector
P_Current:=null;

else

P_Previous
P_Current

end if;
end loop;

end Delete;

Tablas de Simbolos

:= P_Current;
P Current.Next;




n (TS mediante lista enlazada no ordenada)

(:ifaps.Delete(A_Map, ASU.To_Unbounded String(“www.urjc.es"), Success);

procedure Delete

P_Current
M.P First ?7Previous
begin
Success :=
P_Previous
P_Current

(M : in out Map;
Key : in Asu.Unbounded_String;
Success: out Boolean) is
Cell A;
Cell A;
False;
null;
M.P_First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then

Success := True;

M.Length := M.Length - 1;

if P_Previous /= null then
P_Previous.Next := P_Current.Next;

end if;

if M.P_First = P_Current then

M.P_First = M.P_First.Next;

é end if;

-- Liberar si no hay Garbage Collector
P_Current:=null;

else
P_Previous := P_Current;
P_Current P_Current.Next;
end if;
end loop;

end Delete;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

ps.Delete (A_Map, ASU.To Unbounded String(“www.urjc.es"), Success);

procedure Delete (M in out Map;

Key in Asu.Unbounded String;
Success: out Boolean) is

P_Current Cell A;

P_Previous Cell A;

begin

Success := False;

P _Previous := null;

P_Current := M.P First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then
Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then
P_Previous.Next := P_Current.Next;
end if;
if M.P_First = P_Current then
M.P_First := M.P_First.Next;
end if;
-- Liberar si no hay Garbage Collector

“facebook.com"

«—

« »
69.63.189.11 P_Current:=null;

' else

— = P_Previous P_Current;

P_Current :=
end if;
end loop;

P Current.Next;
M.Length Success

end Delete;
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n (TS mediante lista enlazada no ordenada)

<:i§aps.Delete(A_Map, ASU.To_Unbounded String(“www.urjc.es"), Success);

procedure Delete (M : in out Map;
Key : in Asu.Unbounded_String;
Success: out Boolean) is
P_Current : Cell A;
"www.urjc.es" P_Previous : Cell A;
begin
212.128.240.25” Success := False;
P_Previous null;
P_Current M.P_First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then

Success := True;

M.Length := M.Length - 1;

if P_Previous /= null then
P_Previous.Next := P_Current.Next;

end if;

if M.P_First = P_Current then
M.P_First := M.P_First.Next;

end if;

-- Liberar si no hay Garbage Collector
P_Current:=null;
else
P_Previous
P_Current
end if;
end loop;

:= P_Current;
P Current.Next;

end Delete;
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n (TS mediante lista enlazada no ordenada)

<:i§aps.Delete(A_Map, ASU.To_Unbounded String(“www.urjc.es"), Success);

procedure Delete (M : in out Map;
Key : in Asu.Unbounded_String;
Success: out Boolean) is
P_Current : Cell A;
"www.urjc.es" P_Previous : Cell A;
begin
212.128.240.25” Success := False;
P_Previous null;
' P_Current M.P_First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then

Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then
P Current P_Previous.Next := P_Current.Next;
—_ end if;
@ if M.P_First = P_Current then
=L M.P_First := M.P_First.Next;
end if;

-- Liberar si no hay Garbage Collector
P_Current:=nu11;
else
P_Previous
P_Current
end if;
end loop;

:= P_Current;
P Current.Next;

end Delete;
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n (TS mediante lista enlazada no ordenada)

(:ifaps.Delete(A_Map, ASU.To_Unbounded String(“www.urjc.es"), Success);

procedure Delete (M : in out Map;

Key : in Asu.Unbounded_String;
Success: out Boolean) is

P_Current : Cell A;

P_Previous : Cell A;

begin

Success := False;

P_Previous null;

P_Current M.P_First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then
Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then

P Current P_Previous.Next := P_Current.Next;
—_ end if;
@ if M.P_First = P_Current then
=L M.P_First := M.P_First.Next;
end if;

-- Liberar si no hay Garbage Collector
P_Current:=nu11;
else
P_Previous
P_Current
end if;
end loop;

:= P_Current;
P Current.Next;

end Delete;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

(:ifaps.Delete(A_Map, ASU.To_Unbounded String(“www.urjc.es"), Success);

procedure Delete

(M in out Map;

Key in Asu.Unbounded String;
Success: out Boolean) is

P_Current Cell A;

M.P irst ?7Previous Cell A;
begin

Success := False;

P _Previous := null;

P_Current := M.P First;

P_Previous

P_Current

L

“facebook.com" e
“69.63.189.11”

M.Length Success

while not Success and P_Current /= null loop
if P_Current.Key = Key then
Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then
P_Previous.Next := P_Current.Next;
end if;
if M.P_First = P_Current then
M.P_First := M.P_First.Next;
end if;
-- Liberar si no hay Garbage Collector
P_Current:=null;
else
P_Previous :=
P_Current :=
end if;
end loop;

P_Current;
P Current.Next;

end Delete;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

(:ifaps.Delete(A_Map, ASU.To_Unbounded String(“www.urjc.es"), Success);

procedure Delete

(M in out Map;

Key in Asu.Unbounded String;
Success: out Boolean) is

P_Current Cell A;

M.P irst ?7Previous Cell A;
begin

Success := False;

P _Previous := null;

P_Current := M.P First;

P_Previous

P_Current

L

“facebook.com" e
“69.63.189.11”

M.Length Success

while not Success and P_Current /= null loop

if P_Current.Key = Key then
Success := True;
M.Length := M.Length - 1;

if P_Previous /= null then
P_Previous.Next := P_Current.Next;
end if;
if M.P_First = P_Current then
M.P_First := M.P_First.Next;
end if;
-- Liberar si no hay Garbage Collector
P_Current:=null;
else
P_Previous :=
P_Current :=
end if;
end loop;

P_Current;
P Current.Next;

end Delete;
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Ejemplo de ejecucién (TS mediante lista enlazada no ordenada)

(:ifaps.Delete(A_Map, ASU.To_Unbounded String(“www.urjc.es"), Success);

procedure Delete

(M in out Map;

Key in Asu.Unbounded String;
Success: out Boolean) is

P_Current Cell A;

M.P irst ?7Previous Cell A;
begin

Success := False;

P _Previous := null;

P_Current := M.P First;

P_Previous

P_Current

L

“facebook.com" e
“69.63.189.11”

M.Length Success

while not Success and P_Current /= null loop
if P_Current.Key = Key then
Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then
P_Previous.Next := P_Current.Next;
end if;
if M.P_First = P_Current then
M.P_First := M.P_First.Next;
end if;
-- Liberar si no hay Garbage Collector
P_Current:=null;
else
P_Previous :=
P_Current :=
end if;
end loop;

P_Current;
P Current.Next;

end Delete;
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n (TS mediante lista enlazada no ordenada)

(:ifaps.Delete(A_Map, ASU.To_Unbounded String(“www.urjc.es"), Success);

procedure Delete (M : in out Map;

Key : in Asu.Unbounded_String;
Success: out Boolean) is

P_Current : Cell A;

P_Previous : Cell A;

begin

Success := False;

P_Previous null;

P_Current M.P_First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then
Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then

P_Previous.Next := P_Current.Next;
end if;
if M.P_First = P_Current then
M.P_First := M.P_First.Next;
end if;

-- Liberar si no hay Garbage Collector
P_Current:=null;

else
P_Previous := P_Current;
P_Current P_Current.Next;
end if;
end loop;

end Delete;
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n (TS mediante lista enlazada no ordenada)

(:ifaps.Delete(A_Map, ASU.To_Unbounded String(“www.urjc.es"), Success);

procedure Delete (M : in out Map;

Key : in Asu.Unbounded_String;
Success: out Boolean) is

P_Current : Cell A;

P_Previous : Cell A;

begin

Success := False;

P_Previous null;

P_Current M.P_First;

while not Success and P_Current /= null loop
if P_Current.Key = Key then
Success := True;
M.Length := M.Length - 1;
if P_Previous /= null then

P_Previous.Next := P_Current.Next;
end if;
if M.P_First = P_Current then
M.P_First := M.P_First.Next;
end if;

-- Liberar si no hay Garbage Collector
P_Current:=null;

else
P_Previous := P_Current;
P_Current P_Current.Next;
end if;
end loop;

end Delete;
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Iteracién sobre todos los elementos de una coleccién

Contenidos

© Iteracién sobre todos los elementos de una coleccién
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Iteracién sobre todos los elementos de una coleccién

Especificacion de iteradores para la tabla de simbolos

with Ada.Strings.Unbounded;
package Maps is

-- Cursor Interface for iterating over Map elements
type Cursor is limited private;
function First (M: Map) return Cursor;
procedure Next (C: in out Cursor);
function Has_Element (C: Cursor) return Boolean;
type Element_Type is record
Key: ASU.Unbounded_String;
Value: ASU.Unbounded_String;
end record;
No_Element: exception;
-- Raises No_Element if Has_Element(C) = False;
function Element (C: Cursor) return Element_Type;
private
... // Suponiendo una implementacién mediante lista enlazada
type Cursor is record
M : Map;
Element_A : Cell_A;
end record;
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Iteracién sobre todos los elementos de una coleccién

Ejemplo de uso del iterador

with Maps;
procedure Map_Test is

procedure Print_Map (M : Maps.Map) is
C: Maps.Cursor

begin
Ada.Text_I0.Put_Line ("Map");
Ada.Text_I0.Put_Line ("===");

C := Maps.First(M);
while Maps.Has_Element(C) loop
Ada.Text_I0.Put_Line (ASU.To_String(Maps.Element(C).Key) &
non &
ASU.To_String(Maps.Element (C) .Value));
Maps .Next (C) ;
end loop;
end Print_Map;

begin

end Map_Test;
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Implementacién de TS mediante un Array ordenado

Contenidos

@ Implementacién de TS mediante un Array ordenado
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Implementacién de TS mediante un Array ordenado

Tabla de simbolos implementada mediante un Array

ordenado

@ Se utiliza también un Array, por lo que tenemos un tamafo
maximo fijado de antemano
@ Los elementos de la tabla se mantienen ordenados y contiguos
en el array
@ La ventaja ahora es que la bisqueda de un elemento NO
requiere recorrer todos los elementos del Array hasta encontrar
el que se busca. En su lugar, se realiza una bisqueda binaria.
@ La insercién de un nuevo elemento se realiza usando la
busqueda binaria para encontrar la posicién que le
corresponde al elemento que se inserta
e Si la clave del elemento a insertar no estd ya en el Array, hay
que mover todos los elementos que le suceden una posicién
hacia adelante para hacer hueco para el que se inserta
o Esta operacion es costosa porque implica no sélo recorrer
todos los elementos mayores sino también copiar cada uno de
ellos.
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Implementacién de TS mediante un Array ordenado

Busqueda binaria en un Array ordenado

@ La bisqueda binaria es menos costosa que la busqueda lineal
en un Array ordenado ya que, comparado con la
implementacién que usa un Array no ordenado, requiere
menos accesos al Array para localizar el elemento

@ Se compara el elemento a buscar con el elemento que estd en
el medio del Array:

@ si es menor, se busca con el mismo procedimiento en el

subArray a la izquierda
@ en caso contrario, se busca en el subArray a la derecha
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Contenidos

@ !mplementacién de TS mediante una lista enlazada ordenada
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Implementacién de TS mediante una lista enlazada ordenada

Implementacién de TS mediante una lista enlazada

ordenada

@ Al igual que con un Array ordenado, mantenemos ordenados
los elementos seglin su clave

@ Ventaja: la operacién de insercién no requiere mover los
elementos que le suceden

@ Inconveniente: la operacién de bisqueda sin embargo no se
puede implementar tan eficientemente como en el Array
ordenado: no podemos ir al elemento que estd en la mitad de
la lista por lo que la bisqueda ha de ser lineal y no binaria
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© Implementacién de TS mediante un arbol de bisqueda binaria (ABB)
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Tabla de simbolos implementada mediante un ABB

@ En lugar de utilizar un Array o una Lista enlazada utilizaremos
ahora un arbol de bisqueda binaria (ABB) para implementar
la misma estructura de datos: una tabla de simbolos

@ Recordatorio:

e La tabla de simbolos es una estructura de datos que almacena
elementos compuestos por parejas (Clave, Valor)

e Clave y Valor pueden ser tipos de datos cualesquiera

e Tiene tres operaciones basicas:

e Put: Dado un nuevo elemento (Clave, Valor) como
pardmetro, se afiade éste a la tabla. Si ya existia un elemento
con la misma Clave, se sustituye su Valor asociado por el
especificado en la llamada a Put

@ Get: Dada una Clave como pardmetro, devuelve el Valor
asociado a la misma en la tabla en caso de que exista un
elemento (Clave, Valor)

@ Delete: Dada un Clave como pardmetro, se borra de la tabla,
si existe, el elemento (Clave, Valor)
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Especificacion de la tabla de simbolos

La especificaciéon no cambia, salvo por la parte privada: J

with Ada.Strings.Unbounded;
package Maps is
package ASU renames Ada.Strings.Unbounded;

type Map is limited private;

procedure Get (M : Map;
Key : in ASU.Unbounded_String;
Value : out ASU.Unbounded_String;

Success : out Boolean);
private
type Tree_Node;

type Map is access Tree_Node;
type Tree_Node is record

Key : ASU.Unbounded_String := ASU.Null_Unbounded_String;
Value : ASU.Unbounded_String := ASU.Null_Unbounded_String;
Left : Map;
Right : Map;
end record;
end Maps;
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Arbol de biisqueda binaria (ABB)

Principal caracteristica de un ABB

La informacién que estd almacenada en el drbol esta ordenada

Gracias a ello la bidsqueda de un elemento en la tabla
implementada con un ABB a partir de su clave NO requiere
recorrer todos los nodos: blisqueda binaria

GSyC - 2019

Cada nodo de un arbol de bidsqueda binaria almacena una
clave con su valor asociado: (Key, Value)
Los nodos del arbol estan ordenados por su clave =

e las claves tienen que ser de tipos que tengan definidos los
operadores de comparacién <,>,=,/ =

El valor de cada nodo puede ser de cualquier tipo
e Incluyendo tipos compuestos (arrays, listas,...)
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Definicion recursiva del arbol de bisqueda binaria (ABB)

Un arbol de bisqueda binaria (ABB):

@ o estd vacio
@ o estd formado por:

o Una pareja (Key, Value)

o Un ABB izquierdo con claves menores que Key (subdrbol
izquierdo)

e Un ABB derecho con claves mayores que Key (subérbol
derecho)
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Definicion recursiva del ABB: ejemplo

nbc.com
66.77.124.26 Key
L— | — Value
/ \ Left IRight
facebook.com yelp.com
69.63.181.12 63.251.52.110
bbva.es google.com viacom.com zappos.com
195.76.187.83” 69.63.189.16 206.220.43.92 66.209.92.150
N r e 2 RN r 1y
cbs.com ucla.edu xing.com
198.99.118.37 169.232.55.22 213.238.60.19
1 o rl e Lyl
edi.com wings.com
192.86.2.98 12.155.29.35
) )
L L . .
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Definicion recursiva del arbol de bisqueda binaria (ABB):

codigo

type Tree_Node;
type Map is access Tree_Node;
type Tree_Node is record

Key : ASU.Unbounded_String
Value : ASU.Unbounded_String
Left : Map;
Right : Map;

end record;

ASU.Null_Unbounded_String;
ASU.Null_Unbounded_String;

GSyC - 2019
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Definicion recursiva del arbol de bisqueda binaria (ABB)

@ Para identificar el drbol utilizamos la direccién en la que esta
su nodo raiz

@ Llamamos subarbol izquierdo de un nodo i al arbol cuya raiz
estd apuntada por i.Left

e Llamamos subarbol derecho de un nodo i al arbol cuya raiz
estd apuntada por i.Right

@ Un nodo j es hijo de un nodo padre i si j es la raiz de uno de
los dos subdarboles de i

@ La definicidn recursiva del drbol permite definir operaciones
recursivas de manera elegante.

o También una lista enlazada se puede definir recursivamente (o
vacia, o formada por un primer nodo y una lista con el resto de
los elementos)

e Se pueden también definir las operaciones de la lista enlazada
recursivamente
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eda de un nodo

Para buscar un nodo con determinada clave Key en un arbol del
que conocemos su nodo raiz (Root):

@ Si el arbol estd vacio = no existe el elemento

@ Si el arbol no esta vacié =

e Si Key = Root.Key = el nodo raiz es el nodo buscado
e Si Key < Root.Key = buscar el nodo en el subarbol izquierdo
e Si Key > Root.Key = buscar el nodo en el subérbol derecho
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Busqueda de un nodo: cédigo

En el primer pardmetro, M, se le pasa al procedimiento Get un puntero al
nodo raiz del arbol:

procedure Get (M : Map;
Key : in ASU.Unbounded_String;
Value : out ASU.Unbounded_String;
Success : out Boolean) is
begin
Value := ASU.Null_Unbounded_String;

If M = null then

Success := False;
elsif M.Key = Key then
Value := M.Value;
Success := True;

elsif Key > M.Key then
Get (M.Right, Key, Value, Success);
else
Get (M.Left, Key, Value, Success);
end if;
end Get;
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Ejemplo de ejecucién: Get en un ABB

Contenidos

© Ejemplo de ejecucién: Get en un ABB
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Ejemplo de ejecucién: Get en un ABB

A_Map nbc.com
66.77.124.26

facebook.com yelp.com
69.63.181.12 63.251.52.110
bbva.es google.com viacom.com zappos.com
195.76.187.83" 69.63.189.16 206.220.43.92 66.209.92.150
N r RN 11y
chs.com ucla.edu xing.com
198.99.118.37 169.232.55.22 213.238.60.19
11 o r Lo Il 2 [
edi.com wings.com
192.86.2.98 12.155.29.35
11y 11 s
L L L L
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Ejemplo de ejecucién: Get en un ABB

A_Map nbc.com
66.77.124.26
facebook.com yelp.com
69.63.181.12 63.251.52.110
bbva.es google.com viacom.com zappos.com
195.76.187.83” 69.63.189.16 206.220.43.92 66.209.92.150
N [H RN 11y
T \ L / \ .
chs.com ucla.edu xing.com
198.99.118.37 169.232.55.22 213.238.60.19
11 o r Lo Il 2 [
L \‘ L L L
edi.com Value Success
192.86.2.98 ?
11y
L

?

Get (A_Map,

ASU.To_Unbounded_String (“google.com™),
Value,
Success);
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Ejemplo de ejecuci Get en un ABB

A_Map nbc.
66.77.1246
facebook.com Key Value Success
69.63.181.12 google.com ? ?
procedure Get (M : Map;
Key : in ASU.Unbounded_String;
bbva.es google.com Value : out ASU.Unbounded_String;
195.76.187.83" 69.63.189.16 . Success : out Boolean) is
begin
Value := ASU.Null_Unbounded_String;
if M = null then
cbs.com ucla.e] Success := False;
elsif M.Key = Key then
198.99.118.37 169.232. Value M.Value;
Success := True;
elsif Key > M.Key then
Get (M.Right, Key, Value, Success);
else
edi.com Get (M.Left, Key, Value, Success);
192.86.2.98 end if;

end Get;
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Ejemplo de ejecuci Get en un ABB

M Key Value Success
google.com Null_..String ?
procedure Get (M : Map;
Key : in ASU.Unbounded_String;
bbva.es google.com Value : out ASU.Unbounded_String;
195.76.187.83" 69.63.189.16 . Success : out Boolean) is
begin

Value := ASU.Null_Unbounded_String;

if M = null then

chs.com ucla.e $uccess := False;
elsif M.Key = Key then

198.99.118.37 169.232. Value M.Value;

Success := True;

elsif Key > M.Key then
Get (M.Right, Key, Value, Success);

else
edi.com Get (M.Left, Key, Value, Success);
192.86.2.98 end if;
end Get;
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Ejemplo de ejecuci Get en un ABB

GSyC - 2019

bbva.es
195.76.187.83”

VA Key

google.com

procedure Get (M

Key
google.com Value
69.63.189.16 Success

Value Success
Null_..String ?
: Map;

: in ASU.Unbounded_String;
: out ASU.Unbounded_String;
: out Boolean) is

cbs.com ucla.e|
198.99.118.37 169.232.
edi.com
192.86.2.98

begi

n
Value := ASU.Null_Unbounded_String;

if M = null then
Success := False;
elsif M.Key = Key then
Value M.Value;
Success := True;
elsif Key > M.Key then
Get (M.Right, Key, Value, Success);

else
Get (M.Left, Key, Value, Success);
end if;

end Get;
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Ejemplo de ejecuci Get en un ABB

M Key Value Success
google.com Null_..String ?
procedure Get (M : Map;
Key : in ASU.Unbounded_String;
bbva.es google.com Value : out ASU.Unbounded_String;
195.76.187.83" 69.63.189.16 begi Success : out Boolean) is

n
Value := ASU.Null_Unbounded_String;

if M = null then

cbs.com ucla.e Success := False;
elsif M.Key = Key then

198.99.118.37 169.232. Value M.Value:

. H

Success := True;

elsif Key > M.Key then
Get (M.Right, Key, Value, Success);

else
edi.com Get (M.Left, Key, Value, Success);
192.86.2.98 end if;
end Get;
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Ejemplo de ejecuci Get en un ABB

VA Key Value Success
google.com Null_..String ?
procedure Get (M : Map;
Key : in ASU.Unbounded_String;
bbva.es google.com Value : out ASU.Unbounded_String;
195.76.187.83" 69.63.189.16 . Success : out Boolean) is
begin
Value := ASU.Null_Unbounded_String;
if M = null then
cbs.com ucla.e] Success := False;
elsif M.Key = Key then
198.99.118.37 169.232. Value M.Value;
Success := True;
elsif Key > M.Key then
Get (M.Right, Key, Value, Success);
else
edi.com Get (M.Left, Key, Value, Success);
192.86.2.98 end if;
end Get;
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Ejemplo de ejecuci Get en un ABB

VA Key Value Success
google.com Null_..String ?
procedure Get (M : Map;
Key : in ASU.Unbounded_String;
bbva.es google.com Value : out ASU.Unbounded_String;
195.76.187.83" 69.63.189.16 . Success : out Boolean) is
begin
Value := ASU.Null_Unbounded_String;
if M = null then
cbs.com ucla.e] Success := False;
elsif M.Key = Key then
198.99.118.37 169.232. Value M.Value;
Success := True;
elsif Key > M.Key then
Get (M.Right, Key, Value, Success);
else
edi.com Get (M.Left, Key, Value, Success);
192.86.2.98 end if;
end Get;
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Get en un ABB

A—Map nbc.com
66.77.124.26
Key Value Success
facebook.com
le. ? ?
69.63.181.12 google.com
procedure Get (M : Map;
pro{ Key : in  ASU.Unbounded_String;
Value : out ASU.Unbounded_String;
Success : out Boolean) is
bbva.es google.com begin
195.76.187.83" 69.63.189.16 Value := ASU.Null_Unbounded_String;
beg
\ if M = null then
False;
Key then
Value := M.Value;
cbs.com ucla.e Success := Tru e;
¢ elsif Key > M.Key tl
198.99.118.37 169.232. Get (M.Right, Key, Vu'Lue, Success);
Get (M.Left, Key, Value, Success);
1 end if;
end Get;
Erso
edi.com Get (M.Left, Key, Value, Success);
192.86.2.98 end if;
end Get;
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Get en un ABB

M Key Value Success

google.com Null_..String ?

procedure Get (M : Map;
Ke: : in  ASU.Unbounded_String;

¢
pro Value : out ASU.Unbounded_String;
Success : out Boolean) is
bbva.es google.com begin
195.76.187.83" 69.63.189.16 b Value := ASU.Null_Unbounded_String;
e
g\ if M = null then
False;
Key then
Value := M.Value;
cbs.com ucla.e Success Tru e,
¢ elsif Key > M.Key tl
198.99.118.37 169.232. Get (M.Right, Key, Vu'Lue, Success);
1se
Get (M.Left, Key, Value, Success);
1 end if;
end Get;
Erso
edi.com Get (M.Left, Key, Value, Success);
192.86.2.98 end if;
end Get;
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bbva.es
195.76.187.83”

cbs.com
198.99.118.37

edi.com

192.86.2.98

Get en un ABB

google.com
69.63.189.16

ucla.e
169.232.

Value Success

Null_..String ?

M Key

google.com

procedure Get (M : Map;
Ke: : in  ASU.Unbounded_String;

¢
pro Value : out ASU.Unbounded_String;
Success : out Boolean) is
begin
Value := ASU.Null_Unbounded_String;
beg
\ if M = null then

Key then
Value := M.Value;
Success Tru e;

elsif Key > M.Key t
Get (M.Right, Key, Vu'Lue, Success);

1se
Get (M Left, Key, Value, Success);

Eose
Get (M.Left, Key, Value, Success);
end if;
end Get;
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bbva.es
195.76.187.83”

cbs.com

198.99.118.37

edi.com

192.86.2.98

Get en un ABB

google.com
69.63.189.16

ucla.e

169.232.

M Key Value Success

google.com || Null_..String ?

procedure Get (M : Map;
pro{ Key : in  ASU.Unbounded_String;
Value : out ASU.Unbounded_String;

Success : out Boolean) is
begin
Value := ASU.Null_Unbounded_String;
beg
\ if M = null then
Success False;
elsif M.Key = Key then
Value := M.Value;
Success Tru e;
elsif Key > M.Key t
Get (M.Right, Key, Vu'Lue, Success);
Get (M.Left, Key, Value, Success);
1 end if;
end Get;
Erso
Get (M.Left, Key, Value, Success);
end if;
end Get;
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n: Get en un ABB

M Key Value Success

google.com || Null_..String ?

procedure Get (M : Map;
Key : in  ASU.Unbounded_String;

¢
pro Value : out ASU.Unbounded_String;
Success : out Boolean) is
bbva.es google.com begin
195.76.187.83" 69.63.189.16 b Value := ASU.Null_Unbounded_String;
e
g\ if M = null then
False;
Key then
Value := M.Value;
cbs.com ucla.e Success True;
q elsif Key > M.Key then
198.99.118.37 169.232. Get (M.Right, Key, Value, Success);
1se
Get (M.Left, Key, Value, Success);
1 end if;
end Get;
Erso
edi.com Get (M.Left, Key, Value, Success);
192.86.2.98 end if;
end Get;
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Get en un ABB

M Key Value Success

google.com || Null_..String ?

procedure Get (M : Map;
pro{ Ke; : in  ASU.Unbounded_String;
Value : out ASU.Unbounded_String;

Success : out Boolean) is

bbva.es google.com begin
Value := ASU.Null_Unbounded_String;

195.76.187.83” 69.63.189.16
beg
\ if M = null then
False;
Key then
Value := M. Value;
cbs.com ucla.e Success e,
¢ elsif Key > M.Key tl
198.99.118.37 169.232. Get (M.Right, Key, Value, Success);

Get (M Left, Key, Value, Success);

tose
edi.com Get (M.Left, Key, Value, Success);
192.86.2.98 end if;

end Get;
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Ejemplo de ejecuc

n: Get en un ABB

A_Ma
_Map nbc.com
66.77.124.26
M Key Value Success
goole.com 2 2
facebook.com
rocedure Get (M Map;
69.63.181.12 ey : in  ASU.Unbounded_String;
Value @ out ASU.Unbounded_String;
Success : out Boolean) is
prd begin
Value := ASU.Null_Unbounded_String;
if M= null then
bbva.es google.com Success Lse;
bed  aisif m. Key - Key then
195.76.187.83” 69.63.189.16
beg Success True,
\ elsif Key > M.Key ti
Get (M.Right, Key, "Valve, Success);
“Get (M.Left, Key, Value, Success);
end if;
cbs.com ucla.e | end Get;
198.99.118.37 169.232. mt (M.Right, Key, Value, Success);
els:
Get (M.Left, Key, Value, Success);
{  end if;
end Get;
Crse
edi.com Get (M.Left, Key, Value, Success);
192.86.2.98 end if;
end Get;
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Ejemplo de ejecucién: Get en un ABB

M Key Value Success
goole.com Null_.String 2
PProcedure Get (M : Map;
Key :in  ASU.Unbounded String;
Value @ out ASU.Unbounded String;

Success : out Boolean) is
begin
Value := ASU.Null_Unbounded_String;

if M = null then

Success := False;
elsif M.Key = Key then
Value .Value;

Success True;

els\f Key > M.Key then
t (M.Right, Key, Value, Success);

else

Get (M.Left, Key, Value, Success);

end if;
end Get;

Get (M.Rignt, Key, Value, Success)
else

Get (M.Left, Key, Value, Success);
end if;
1 Get;
iet (M.Left, Key, Value, Success
L

5
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Ejemplo de ejecucién: Get en un ABB

M Key Value Success
goole.com Null_.String B
Pbrocedure Get (M : Map;
Key :in  ASU.Unbounded_String;

Value : out ASU.Unbounded_String;
Success : out Boolean) is

begin

Value := ASU.Null_Unbounded_String;

if M = null then

Success := False;
elsif M.Key = Key then
Value .Value;

Success True;

els\f Key > M.Key then
t (M.Right, Key, Value, Success);

else

Get (M.Left, Key, Value, Success);

end if;
end Get;

Get (M.Right, Key, Value, SUccess);
else

Get (M.Left, Key, Value, Success);
end if;
| Get;

iet (M.Left, Key, Value, Success);
L

5
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n: Get en un ABB

Ejemplo de ejecuc

Value Success

M Key

google.com Null_.String

#Procedure Get (M : Map;
Key : in  ASU.Unbounded_String;

Value : out ASU.Unbounded_String;
Success : out Boolean) is

begin
Value := ASU.Null_Unbounded_String;

if M = null then
Success
elsif M.Ke
Value
Success := True;
elsif Key > M.Key then
Get (M.Right, Key, Value, Success);

end if;
end Get;

Get (M.Right, Key, Value, Success);
else

Get (M.Left, Key, Value, Success);
end if;
1 Get;
iet (M.Left, Key, Value, Success);
L

5
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Ejemplo de ejecucién: Get en un ABB

M Key Value Success
goole.com Null_.String B
PProcedure Get (M : Map;
Key :in  ASU.Unbounded_String;

Value : out ASU.Unbounded_String;
Success : out Boolean) is

begin

Value := ASU.Null_Unbounded_String;

if M = null then
Success
elsif M.Key
Value
Success
els\f Key > M.Key then
t (M.Right, Key, Value, Success);

else

Get (M.Left, Key, Value, Success);

end if;
end Get;

Get (M.Right, Key, Value, SUccess);
else

Get (M.Left, Key, Value, Success);
end if;
1 Get;

iet (M.Left, Key, Value, Success);
L

5
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Ejemplo de ejecucién: Get en un ABB

M Key Value Success
soogiecom 69.63.189.15 e
Phrocedure Get (M : Map;
Key :in  ASU.Unbounded_String;

Value : out ASU.Unbounded_String;
Success : out Boolean) is

begin

Value := ASU.Null_Unbounded_String;

if M = null then
Success
elsif M.Key
Value
Success
els\f Key > M.Key then
t (M.Right, Key, Value, Success);

else

Get (M.Left, Key, Value, Success);

end if;
end Get;

Get (M.Right, Key, Value, SUccess);
else

Get (M.Left, Key, Value, Success);
end if;
1 Get;

iet (M.Left, Key, Value, Success);
L

5
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Ejemplo de ejecucién: Get en un ABB

M Key Value Success
goole.com 69.63.189.16 True
PProcedure Get (M : Map;
Key :in  ASU.Unbounded_String;

Value : out ASU.Unbounded_String;
Success : out Boolean) is
begin
Value := ASU.Null_Unbounded_String;
- L then
Success Lse;
elsif M.Key = Key then

Success := Tr
elsif Key > M.Key tl
Get (M.Right, Key, "Valve, Success);

1se
Get (M.Left, Key, Value, Success);

Get (M.Right, Key, Value, Success);

else
Get (M.Left, Key, Value, Success);

end if;

1 Get;

iet (M.Left, Key, Value, Success);

L

5
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Ejemplo de ejecucién: Get en un ABB

M Key Value Success
goole.com 69.63.189.16 True
Pbrocedure Get (M : Map;
Key :in  ASU.Unbounded_String;

Value : out ASU.Unbounded_String;
Success : out Boolean) is
begin
Value := ASU.Null_Unbounded_String;
- L then
Success Lse;
elsif M.Key = Key then

Success := Tr
elsif Key > M.Key tl
Get (M.Right, Key, "Valve, Success);

1se
Get (M Left, Key, Value, Success);

Get (M.Right, Key, Value, Success);

else
Get (M.Left, Key, Value, Success);

end if;
1 Get;

iet (M.Left, Key, Value, Success);
L

5
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bbva.es
195.76.187.83”

cbs.com
198.99.118.37

edi.com

192.86.2.98

Get en un ABB

google.com
69.63.189.16

ucla.e
169.232.

Value Success

69.63.189.16 True

M Key

google.com

procedure Get (M : Map;
Ke: : in  ASU.Unbounded_String;
: out ASU.Unbounded_String;

prog
Value
out Boolean) is

Success :
begin
Value := ASU.Null_Unbounded_String;

beg
\ if M = null then
False;
Key then
Value := M.Value;
Success Tru e,
elsif Key > M.Key t
Get (M.Right, Key, Value, Success);

Get (M Left, Key, Value, Success);

tose
Get (M.Left, Key, Value, Success);

end if;
end Get;
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bbva.es

195.76.187.83”

cbs.com
198.99.118.37

edi.com
192.86.2.98

Get en un ABB

google.com
69.63.189.16

ucla.e
169.232.

Value Success

69.63.189.16 True

M Key

google.com

procedure Get (M : Map;
Ke: : in  ASU.Unbounded_String;

¢
pro Value : out ASU.Unbounded_String;
Success : out Boolean) is
begin
Value := ASU.Null_Unbounded_String;
beg
\ if M = null then
False;
Key then
Value := M.Value;
Success Tru e,
elsif Key > M.Key t
Get (M.Right, Key, Vu'Lue, Success);
1se
Get (M.Left, Key, Value, Success);
1 end if;
end Get;
Erso
Get (M.Left, Key, Value, Success);
end if;
end Get;
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bbva.es

195.76.187.83”

cbs.com
198.99.118.37

edi.com
192.86.2.98

Get en un ABB

google.com
69.63.189.16

ucla.e
169.232.

Value Success

69.63.189.16 True

M Key

google.com

procedure Get (M : Map;
Ke: : in  ASU.Unbounded_String;

¢
pro Value : out ASU.Unbounded_String;
Success : out Boolean) is
begin
Value := ASU.Null_Unbounded_String;
beg
\ if M = null then
False;
Key then
Value := M.Value;
Success Tru e,
elsif Key > M.Key t
Get (M.Right, Key, Vu'Lue, Success);
1se
Get (M.Left, Key, Value, Success);
1 end if;
end Get;
Erso
Get (M.Left, Key, Value, Success);
end if;
end Get;
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Ejemplo de ejecuci Get en un ABB

VA Key Value Success
google.com 69.63.189.16 True
procedure Get (M : Map;
Key : in  ASU.Unbounded_String;
bbva.es google.com Value : out ASU.Unbounded_String;
195.76.187.83" 69.63.189.16 . Success : out Boolean) is
begin
Value := ASU.Null_Unbounded_String;
if M = null then
cbs.com ucla.e] Success := False;
elsif M.Key = Key then
198.99.118.37 169.232. Value M.Value;
Success := True;
elsif Key > M.Key then
Get (M.Right, Key, Value, Success);
else
edi.com Get (M.Left, Key, Value, Success);
192.86.2.98 end if;
end Get;

GSyC - 2019
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Ejemplo de ejecuci Get en un ABB

VA Key Value Success
google.com 69.63.189.16 True
procedure Get (M : Map;
Key : in ASU.Unbounded_String;
bbva.es google.com Value : out ASU.Unbounded_String;
195.76.187.83" 69.63.189.16 . Success : out Boolean) is
begin
Value := ASU.Null_Unbounded_String;
if M = null then
cbs.com ucla.el Success := False;
elsif M.Key = Key then
198.99.118.37 169.232. Value M.Value;
Success := True;
elsif Key > M.Key then
Get (M.Right, Key, Value, Success);
else
edi.com Get (M.Left, Key, Value, Success);
192.86.2.98 end if;
end Get;
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Ejemplo de ejecuci Get en un ABB

VA Key Value Success
google.com 69.63.189.16 True
procedure Get (M : Map;
Key : in ASU.Unbounded_String;
bbva.es google.com Value : out ASU.Unbounded_String;
195.76.187.83" 69.63.189.16 . Success : out Boolean) is
begin
Value := ASU.Null_Unbounded_String;
if M = null then
cbs.com ucla.e] Success := False;
elsif M.Key = Key then
198.99.118.37 169.232. Value M.Value;
Success := True;
elsif Key > M.Key then
Get (M.Right, Key, Value, Success);
else
edi.com Get (M.Left, Key, Value, Success);
192.86.2.98 end if;
end Get;
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Ejemplo de ejecuci Get en un ABB

GSyC - 2019

A_Map
facebook.com
69.63.181.12
bbva.es
195.76.187.83”
cbs.com

198.99.118.37

edi.com

192.86.2.98

nbc.com
66.77.124.26
yelp.com
63.251.52.110
google.com viacom.com zappos.com
69.63.189.16 206.220.43.92 66.209.92.150
ucla.edu xing.com
169.232.55.22 213.238.60.19
Value Success
69.63.181.12 True
Get (A_Map,
ASU.To_Unbounded_String (“google.com™),
Value,
Success);
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Ejemplo de ejecucién: Get en un ABB

Insercién de un nodo en un arbol

Se recorre el drbol desde la raiz hasta encontrar la posicién que
corresponda al nodo que se inserta en funcién de su clave

Para insertar un nuevo nodo con (Key, Value) en un drbol del que
conocemos su nodo raiz (Root):

@ Si el drbol estad vacio = se crea un nuevo nodo con (Key,
Value), que se convierte en la nueva raiz

@ Si el 4rbol no esta vacié =
e Si Key = Root.Key = Root.Value := Value
e Si Key < Root.Key = se asigna al subérbol izquierdo el
resultado de insertar el nodo en el subdrbol izquierdo
e Si Key > Root.Key = se asigna al subarbol derecho el
resultado de insertar el nodo en el subarbol derecho
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Ejemplo de ejecucién: Get en un ABB

Insercion de un nodo en un arbol: cédigo

procedure Put (M : in out Map;
Key : ASU.Unbounded_String;
Value : ASU.Unbounded_String) is
begin
if M = null then
M := new Tree_Node’ (Key, Value, null, null);
return;
end if;

if Key = M.Key then

M.Value := Value;
elsif Key < M.Key then

Put (M.Left, Key, Value);
elsif Key > M.Key then

Put (M.Right, Key, Value);
end if;

end Put;

GSyC - 2019 Tablas de Simbolos
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Ejemplo de ejecucién: Put en un ABB vacio

Contenidos

@ Ejemplo de ejecucién: Put en un ABB vacio
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Ejemplo de ejecucién: Put en un ABB vacio

A_Map

Put (A_Map,
ASU.To_Unbounded_String (“nbc.com™),
ASU.To_Unbounded_String (*66.77.124.26”));
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Ejemplo de ejecucién: Put en un ABB vacio

A_Map

M Key Value
l nbc.com 66.77.124.26

procedure Put (M : in out Map;
Key : ASU.Unbounded_String;
Value : ASU.Unbounded_String)

begin
if M = null then
M := new Tree_Node'(Key, Value, null, null);
return;
end if;

if Key = M.Key then

M.Value := Value;
elsif Key < M.Key then

Put (M.Left, Key, Value);
elsif Key > M.Key then

Put (M.Right, Key, Value);
end if;

end Put;
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Ejemplo de ejecucién: Put en un ABB vacio

M Key Value

nbc.com 66.77.124.26

procedure Put (M : in out Map;
Key : ASU.Unbounded_String;
Value : ASU.Unbounded_String)

begin
if M = null then
M := new Tree_Node'(Key, Value, null, null);
return;
end if;

if Key = M.Key then

M.Value := Value;
elsif Key < M.Key then

Put (M.Left, Key, Value);
elsif Key > M.Key then

Put (M.Right, Key, Value);
end if;

end Put;
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Ejemplo de ejecucién: Put en un ABB vacio

M Key Value

nbc.com 66.77.124.26

procedure Put (M : in out Map;
Key : ASU.Unbounded_String;
Value : ASU.Unbounded_String)

begin
if M = null then
M := new Tree_Node'(Key, Value, null, null);
return;
end if;

if Key = M.Key then

M.Value := Value;
elsif Key < M.Key then

Put (M.Left, Key, Value);
elsif Key > M.Key then

Put (M.Right, Key, Value);
end if;

end Put;
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Ejemplo de ejecucién: Put en un ABB vacio

nbc.com
66.77.124.26

[ I
L L

M Key Value

nbc.com 66.77.124.26

procedure Put (M : in out Map;
Key : ASU.Unbounded_String;
Value : ASU.Unbounded_String)

begin
if M = null then
M := new Tree_Node'(Key, Value, null, null);
return;
end if;

if Key = M.Key then

M.Value := Value;
elsif Key < M.Key then

Put (M.Left, Key, Value);
elsif Key > M.Key then

Put (M.Right, Key, Value);
end if;

end Put;
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Ejemplo de ejecucién: Put en un ABB vacio

nbc.com
66.77.124.26

[ I
L L

M Key Value

nbc.com 66.77.124.26

procedure Put (M : in out Map;
Key : ASU.Unbounded_String;
Value : ASU.Unbounded_String)

begin
if M = null then
M := new Tree_Node'(Key, Value, null, null);
return;
end if;

if Key = M.Key then

M.Value := Value;
elsif Key < M.Key then

Put (M.Left, Key, Value);
elsif Key > M.Key then

Put (M.Right, Key, Value);
end if;

end Put;
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Ejemplo de ejecucién: Put en un ABB vacio

Key Value

nbc.com 66.77.124.26

procedure Put (M : in out Map;
Key : ASU.Unbounded_String;
Value : ASU.Unbounded_String)

begin
if M = null then
M := new Tree_Node'(Key, Value, null, null);
return;
end if;

if Key = M.Key then

M.Value := Value;
elsif Key < M.Key then

Put (M.Left, Key, Value);
elsif Key > M.Key then

Put (M.Right, Key, Value);
end if;

end Put;
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Ejemplo de ejecucién: Put en un ABB vacio

Key Value

nbc.com 66.77.124.26

procedure Put (M : in out Map;
Key : ASU.Unbounded_String;
Value : ASU.Unbounded_String)

begin
if M = null then
M := new Tree_Node'(Key, Value, null, null);
return;
end if;

if Key = M.Key then

M.Value := Value;
elsif Key < M.Key then

Put (M.Left, Key, Value);
elsif Key > M.Key then

Put (M.Right, Key, Value);
end if;

end Put;
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Ejemplo de ejecucién: Put en un ABB vacio

A Y

A_Map nﬁ.:am
66.77.124.26
?
ES
Put (A_Map,

ASU.To_Unbounded_String (“nbc.com™),
ASU.To_Unbounded_String (*66.77.124.26”));
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Ejemplo de ejecucién: Put en un ABB

Contenidos

@ Ejemplo de ejecucién: Put en un ABB
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plo de ejecucién: Put en un ABB

A_Map nbc.com
66.77.124.26
facebook.com yelp.com
69.63.181.12 63.251.52.110
RN N KN
= \ / \
google.com viacom.com zappos.com
69.63.189.16 206.220.43.92 66.209.92.150
r 2 RN r 1

ucla.edu xing.com
169.232.55.22 213.238.60.19

NN R

L L \/ L

wings.com
12.155.29.35

[ I}
J S
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plo de ejecucién: Put en un ABB

A_Ma
= P nbc.com
66.77.124.26
facebook.com yelp.com
69.63.181.12 63.251.52.110
google.com viacom.com zappos.com
69.63.189.16 206.220.43.92 66.209.92.150
ucla.edu xing.com

169.232.55.22 213.238.60.19

wings.com

Put CA_Map,
ASU.To_Unbounded_String (“boingboing.net”),
ASU.To_Unbounded_String (“204.11.50.136”));
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Ejemplo de ejecucién: Put en un ABB

A_Map

nbc.|

66.77.124.;

facebook.com yelp.com
69.63.181.12
Key Value

boingboing.net 204.11.50.136

le.
;?:zi; procedure Put (M : in out Map;
— Key : ASU.Unbounded_String;
Value : ASU.Unbounded_String)
begin

if M = null then
M := new Tree_Node'(Key, Value, null, null);
return;

end if;

if Key = M.Key then
M.Value := Value;
elsif K?y < r.Key then 5
Put (M.Left, Key, Value);
Put (A_Map elsif Key > M.Key then
ASU.T] Put (M.Right, Key, Value);
ASU.T| end if;

end Put;
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Ejemplo de ejecucién: Put en un ABB

M Key Value

boingboing.net 204.11.50.136

le.
;?:zi; procedure Put (M : in out Map;
— Key : ASU.Unbounded_String;
Value : ASU.Unbounded_String)
begin

if M = null then
M := new Tree_Node'(Key, Value, null, null);
return;

end if;

if Key = M.Key then
M.Value := Value;
elsif K?y < r.Key then 5
Put (M.Left, Key, Value);
Put (A_Map elsif Key > M.Key then
ASU.T] Put (M.Right, Key, Value);
ASU.T| end if;

end Put;
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Ejemplo de ejecucién: Put en un ABB

M Key Value

boingboing.net 204.11.50.136

le.
;?:zi; procedure Put (M : in out Map;
— Key : ASU.Unbounded_String;
Value : ASU.Unbounded_String)
begin

if M = null then
M := new Tree_Node'(Key, Value, null, null);
return;

end if;

if Key = M.Key then
M.Value := Value;
elsif K?y < r.Key then 5
Put (M.Left, Key, Value);
Put (A_Map elsif Key > M.Key then
ASU.T] Put (M.Right, Key, Value);
ASU.T| end if;

end Put;
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Ejemplo de ejecucién: Put en un ABB

M Key Value

boingboing.net 204.11.50.136

google.d

06319 Procedure Put (M : in out Map;

Key : ASU.Unbounded_String;
Value : ASU.Unbounded_String)

begin
if M = null then
M := new Tree_Node'(Key, Value, null, null);
return;
end if;

if Key = M.Key then
M.Value := Value;
elsif K?y < g.Key then 5
Put (M.Left, Key, Value);
Put (A_Map elsif Key > M.Key then
ASU.T Put (M.Right, Key, Value);
ASU.T| end if;

end Put;
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Ejemplo de ejecucién: Put en un ABB

M Key Value

boingboing.net 204.11.50.136

le.
;?:zi; procedure Put (M : in out Map;
— Key : ASU.Unbounded_String;
Value : ASU.Unbounded_String)
begin

if M = null then
M := new Tree_Node'(Key, Value, null, null);
return;

end if;

if Key = M.Key then
M.Value := Value;
elsif KEy < r.Key then Lued
Put (M.Left, Key, Value);
Put (A_Map elsif Key > M.Key then
ASU.T] Put (M.Right, Key, Value);
ASU.T| end if;

end Put;
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Ejemplo de ejecucién: Put en un ABB

A_Map

nbc.com

66.77.124.2§,

facebook.com yelp.com

69.63.181.12
M Key Value
boingboing.net 204.11.50.136
google.c
69.63.18 proceduf procedure Put (M : in out Map;
— Key : ASU.Unbounded_String;
Value : ASU.Unbounded_String)
: begin
begin if M = null then
if M M := new Tree_Node'(Key, Value, null, null);
M return;
end 1 end if;
i f Kd if Key = M.Key then
t M M.Value := Value;
» elsif Key < M.Key then
elsif Put (M.Left, Key, Value);
N Pli' elsif Key > M.Key then
elsi Put (M.Right, Key, Value);
Put (A_Map Pl end if; ’ ’ ’
ASU.T end 1
ASU.T
SU end Put;
end Put]
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Ejemplo de ejecucién: Put en un ABB

A_Map

nbc.com

66.77.124.2§,

facebook.com yelp.com

69.63.181.12
M Key Value
boingboing.net 204.11.50.136
google.c
69.63.18 proceduf procedure Put (M : in out Map;
— Key : ASU.Unbounded_String;
Value : ASU.Unbounded_String)
: begin
begin if M = null then
if M M := new Tree_Node'(Key, Value, null, null);
M return;
end 1 end if;
i f Kd if Key = M.Key then
t M M.Value := Value;
» elsif Key < M.Key then
elsif Put (M.Left, Key, Value);
N Pli' elsif Key > M.Key then
elsi Put (M.Right, Key, Value);
Put (A_Map Pl end if; ’ ’ ’
ASU.T end 1
ASU.T
SU end Put;
end Put]
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Ejemplo de ejecucién: Put en un ABB

A_Map nbc.com
66.77.124.2
facebook.com yelp.com
69.63.181.12
M Key Value
boingboing.net | | 204.11.50.136
—
google.(
69.63.18 procedut procedure Put (M : in out Map;
S Key : ASU.Unbounded_String;
Value : ASU.Unbounded_String)
- : begin
begin if M = null then
if M M := new Tree_Node'(Key, Value, null, null);
M return;
end i end if;
if K if Key = M.Key then
Mé M.Value := Value;
» elsif Key < M.Key then
elsif Put (M.Left, Key, Value);
1 P'i elsif Key > M.Key then
elsi Put (M.Right, Key, Value);
Put (A_Map pPL  end if; ’ ’ ’
R
° end Put;
end Put;
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plo de ejecucién: Put en un ABB

M Key Value

boingboing.net || 204.11.50.136

google.c
69.63.18 proceduf procedure Put (M : in out Map;
— Key : ASU.Unbounded_String;
Value : ASU.Unbounded_String)
: begin
begin if M = null then
if M M := new Tree_Node'(Key, Value, null, null);
M return;
end 1 end if;
i f Kd if Key = M.Key then
t M M.Value := Value;
. ] elsif Key < M.Key then
elsif Put (M.Left, Key, Value);
N Pli' elsif Key > M.Key then
elsi Put (M.Right, Key, Value);
Put (A_Map Pl end if; ’ ’ ’
ﬁgul end 1
u. end Put;
end Put]
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plo de ejecucién: Put en un ABB

M Key Value

boingboing.net || 204.11.50.136

google.c
69.63.18 proceduf procedure Put (M : in out Map;
— Key : ASU.Unbounded_String;
Value : ASU.Unbounded_String)
: begin
begin if M = null then
if M M := new Tree_Node'(Key, Value, null, null);
M return;
end 1 end if;
i f Kd if Key = M.Key then
t M M.Value := Value;
» elsif Key < M.Key then
elsif Put (M.Left, Key, Value);
N Pli' elsif Key > M.Key then
elsi Put (M.Right, Key, Value);
Put (A_Map Pl end if; ’ ’ ’
ﬁgul end 1
u. end Put;
end Put]
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GSyC - 2019

A_Map

plo de ejecucién

facebook.com

69.63.181.12
google.c
69.63.18
Put (A_Map
ASU.T
ASU.T

Put en un ABB

nbc.com

66.77.124.2§,

yelp.com

M Key Value
_T_ boingboing.net 204.11.50.136

procedure Put a : in out Map;
procedur procedu Key : ASU.Unbounded_String;
Value : ASU.Unbounded_String)
begin
begi if M = null then
. egin M := new Tree_Node'(Key, Value, null, null);
beg}n f return;
if M M end if;
M/ end if Key = M.Key then
end i _ M.Value := Value;
if K| elsif Key < M.Key then
if Ke M Put (M.Left, Key, Value);
elsi elsif Key > M.Key then
M. Put (M.Right, Key, Value);
. Py d if:
elsif  o1qi M1
PL P
elsit end | end Put;
PU
end i
end Put
end Put;
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plo de ejecucién: Put en un ABB

A_Map

nbc.com

66.77.124.2§,

facebook.com yelp.com
69.63.181.12
M Key Value

_T_ boingboing.net 204.11.50.136

google.( procedure Put (M : in out Map;
procedur procedu Key : ASU.Unbounded_String;
69.63.18 Value : ASU.Unbounded_String)
begin
if M = null then
. new Tree_Node'(Key, Value, null, null);
begin return;
if M M end if;
M end if Key = M.Key then

end i _ M.Value := Value;
if K elsif Key < M.Key then
M

begin

if Ke Put (M.Left, Key, Value);
: elsif Key > M.Key then
M/ elS;l Put (M.Right, Key, Value);
elsif elsi end if;
PL P
elsit end | end Put;
Put CA_Map PL
ASU.T  end i
ASU.T end Put
end Put;
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plo de ejecucién: Put en un ABB

M Key Value

boingboing.net 204.11.50.136

google.( procedure Put (M : in out Map;
procedur procedu Key : ASU.Unbounded_String;
69.63.18 Value : ASU.Unbounded_String)
begin
begi if M = null then
. egin M := new Tree_Node'(Key, Value, null, null);
beg}n f return; ’ ! ’ :
if M M end if;
M/ end if Key = M.Key then
end i _ M.Value := Value;
if K| elsif Key < M.Key then
if Ke M Put (M.Left, Key, Value);
elsi elsif Key > M.Key then
M. Y Put (M.Right, Key, Value);
els';{ ool endifs
L Py
elsit end | end Put;
Put (A_Map PL
ASU.T  end i
ASU.T end Put
end Put;
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A_Map

plo de ejecucién

boingboing.net

204.11.50.136

el e
r I

GSyC - 2019

Put en un ABB

nbc.com

66.77.124.2§,

facebook.com

69.63.181.12
M Key Value
boingboing.net 204.11.50.136
google.c procedure Put (M : in out Map;
procedur procedu Key : ASU.Unbounded_String;
69.63.18 Value : ASU.Unbounded_String)
begin
. if M = null then
begin begin M := new Tree_Node'(Key, Value, null, null);
g1 if M return;
if M M end if;
M/ end if Key = M.Key then
end i _ M.Value := Value;
if K| elsif Key < M.Key then
if Ke M Put (M.Left, Key, Value);
elsi elsif Key > M.Key then
M. Put (M.Right, Key, Value);
. Pi d if:
els;f elsi| &9
L Py
elsit end | end Put;
Put (A_Map PL
ASU.T  end i
ASU.T end Put
end Put;
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plo de ejecucién: Put en un ABB

At nbe.com
66.77.124.2
facebook.com
69.63.181.12
boingboing.net google.c d
204.11.50.136 60.63.19 PrOCedur procedu
begin begiﬁ "
if u M
end
end i
if Ky
if Ke M
M elsi
: ] Pi
615; elsi
u P
elsif end
Put (A_Map PL
ASU.T  ond i
ASU.T end Put
end Put;

yelp.com

M Key Value

boingboing.net 204.11.50.136

procedure Put (M : in out Map;
Key : ASU.Unbounded_String;
Value : ASU.Unbounded_String)

begin
if M = null then

:= new Tree_Node'(Key, Value, null, null);
return;

end if;

if Key = M.Key then

M.Value := Value;
elsif Key < M.Key then

Put (M.Left, Key, Value);
elsif Key > M.Key then

Put (M.Right, Key, Value);
end if;

end Put;
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plo de ejecucién: Put en un ABB

A—Map nbc.com
66.77.124.2,
facebook.com yelp.com
69.63.181.12
M Key Value
=0 ingboing.net | 204.11.50.136
A
boingboing.net google.c procedure Put (M : in out Map;
procedur procedu Key : ASU.Unbounded_String;
204.11.50.136 69.63.18 Value : ASU.Unbounded_String)
begin
. if M = null then
begin begin M := new Tree_Node'(Key, Value, null, null);
g1 if M return;
if M M end if;

M/ end if Key = M.Key then
end i _ M.Value := Value;
if Kl elsif Key < M.Key then

M

if Ke Put (M.Left, Key, Value);
elsi elsif Key > M.Key then
M. P Put (M.Right, Key, Value);
elsif ooy emdifs
PL P
elsit end | end Put;
Put CA_Map PL
ASU.T  end i
ASU.T end Put
end Put;
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plo de ejecucién: Put en un ABB

A—Map nbc.com
66.77.124.26,
facebook.com yelp.com
69.63.181.12
M Key Value
=0 ingboing.net | 204.11.50.136
A
boingboing.net google.c procedure Put (M : in out Map;
procedur procedu Key : ASU.Unbounded_String;
204.11.50.136 69.63.18 Value : ASU.Unbounded_String)
begin
begi if M = null then
. egin M := new Tree_Node'(Key, Value, null, null);
beg}n if M return;
if M M end if;

M/ end if Key = M.Key then
end i _ M.Value := Value;
if Kl elsif Key < M.Key then

M

if Ke Put (M.Left, Key, Value);
elsi elsif Key > M.Key then
M. P Put (M.Right, Key, Value);
elsif ooy emdifs
PL P
elsit end | end Put;
Put CA_Map PL
ASU.T  end i
ASU.T end Put
end Put;

GSyC - 2019 ablas de Simbolos 248



Ejemplo de ejecucién: Put en un ABB

GSyC - 2019

boingboing.net

204.11.50.136
1] o
1 XL

google.c

procedur
69.63.18

begin
if M
M
end 1

if Ke
M
elsif
Py
elsif

Put CA_Map pL
ASU.T end 1
ASU.T

end Put;

M Key Value

boingboing.net || 204.11.50.136

procedure Put (M : in out Map;
Key : ASU.Unbounded_String;
Value : ASU.Unbounded_String)

begin
if M = null then
M := new Tree_Node'(Key, Value, null, null);
return;
end if;

if Key = M.Key then

M.Value := Value;
elsif Key < M.Key then

Put (M.Left, Key, Value);
elsif Key > M.Key then

Put (M.Right, Key, Value);
end if;

end Put;
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Ejemplo de ejecucién: Put en un ABB

nbc.com

66.77.124.2§,

cebook:col yelp.com

).63.181.12
» M Key Value
boingboing.net 204.11.50.136
boingboing.net google.c d
procedur procedure Put (M : in out Map;
204.11.50.136 69.63.18 Key : ASU.Unbounded_String;
Value : ASU.Unbounded_String)
: begin
begin if M = null then
if M M := new Tree_Node'(Key, Value, null, null);
M return;
end 1 end if;
i f Kd if Key = M.Key then
t M M.Value := Value;
» elsif Key < M.Key then
elsif Put (M.Left, Key, Value);
N Pli' elsif Key > M.Key then
elsi Put (M.Right, Key, Value);
Put (A_Map pl  end if; ’ ’ ’
ASU.T  end 1
ASU.T
SU end Put;
end Put]

GSyC - 2019

blas de Simbolos




Ejemplo de ejecucién: Put en un ABB

A_Map

facebook.com
69.63.181.12
N KN
boingboing.net google.(
204.11.50.136 69.63.18
[HI:
= = =
Put (CA_Map
ASU.T
ASU.T

M Key Value

boingboing.net 204.11.50.136

procedure Put (M :
Key
Value

in out Map;
: ASU.Unbounded_String;
: ASU.Unbounded_String)

begin
if M = null then
M := new Tree_Node'(Key, Value, null, null);
return;
end if;

if Key = M.Key then

M.Value := Value;
elsif Key < M.Key then

Put (M.Left, Key, Value);
elsif Key > M.Key then

Put (M.Right, Key, Value);
end if;

end Put;
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Ejemplo de ejecucién: Put en un ABB

A—Ma P nbc.i
66.77.124..
facebook.com yelp.com
69.63.181.12
Key Value
boingboing.net 204.11.50.136
boingboing.net google.q .
procedure Put (M : in out Map;

204.11.50.136 69.63.18

Key : ASU.Unbounded_String;
Value : ASU.Unbounded_String)

begin
if M = null then
M := new Tree_Node'(Key, Value, null, null);
return;
end if;

if Key = M.Key then
M.Value := Value;
elsif K?y < r.Key then 5
Put (M.Left, Key, Value);
Put (A_Map elsif Key > M.Key then
ASU.T] Put (M.Right, Key, Value);
ASU.T| end if;

end Put;
GSyC - 2019 Tablas de Simbolos 252



Ejemplo de ejecucién: Put en un ABB

GSyC - 2019

-

A_M.a-p/ nbc.com
66.77.124.26
facebook.com yelp.com
69.63.181.12 63.251.52.110
boingboing.net google.com viacom.com zappos.com
204.11.50.136 69.63.189.16 206.220.43.92 66.209.92.150
[} r 2 RN r 1
ucla.edu xing.com
169.232.55.22 213.238.60.19
HICH I I
L L L
wings.com
Put CA_Map,

ASU.To_Unbounded_String (“boingboing.net”),
ASU.To_Unbounded_String (“204.11.50.136”));
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Borrado de un nodo en un ABB

Contenidos

@ Borrado de un nodo en un ABB
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Borrado de un nodo en un ABB

Borrado de un nodo

También requiere buscar el nodo a borrar, pero una vez localizado
el nodo a borrar surgen varios casos:

@ Borrado de un nodo que no tiene hijos
@ Borrado de un nodo que sélo tiene un subarbol hijo

© Borrado de un nodo con dos subarboles hijos
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Borrado de un nodo en un ABB
1. Borrado de un nodo j que no tiene hijos

Se asigna null al campo (Left o Right) que apunta a j en el nodo
padre de j
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Borrado de un nodo en un ABB

nbc.com
66.77.124.26 G
Value
Left | Right
facebook.com yelp.com
69.63.181.12 63.251.52.110
bbva.es google.com viacom.com zappos.com
195.76.187.83” 69.63.189.16 206.220.43.92 66.209.92.150
cbhs.com ucla.edu xing.com
198.99.118.37 169.232.55.22 213.238.60.19
edi.com wings.com
—
192.86.2.98 12.155.29.35

Delete (A_Map, ASU.To_Unbounded_String (“edi.com”), Success);
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Borrado de un nodo en un ABB

nbc.com
66.77.124.26 G
Value
Left | Right
facebook.com yelp.com
69.63.181.12 63.251.52.110
bbva.es google.com viacom.com zappos.com
195.76.187.83” 69.63.189.16 206.220.43.92 66.209.92.150
cbhs.com ucla.edu xing.com
198.99.118.37 169.232.55.22 213.238.60.19

wings.com
12.155.29.35

Delete (A_Map, ASU.To_Unbounded_String (“edi.com”), Success);
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Borrado de un nodo en un ABB

nbc.com
66.77.124.26 G
Value
Left | Right
facebook.com yelp.com
69.63.181.12 63.251.52.110
bbva.es google.com viacom.com zappos.com
195.76.187.83” 69.63.189.16 206.220.43.92 66.209.92.150
- \ - -
chs.com ucla.edu xing.com
169.232.55.22 213.238.60.19

198.99.118.37

[l
L F
= -

wings.com

12.155.29.35

Delete (A_Map, ASU.To_Unbounded_String (“edi.com”), Success);

ablas de Simbolos
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Borrado de un nodo en un ABB
2. Borrado de un nodo j que sélo tiene un subarbol hijo

@ Si j sélo tiene un subarbol derecho, se asigna j.Right al
campo (Left o Right) que apunta a j en el nodo padre de j

@ Si j sélo tiene un subarbol izquierdo, se asigna j.Left al
campo (Left o Right) que apunta a j en el nodo padre de j
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Borrado de un nodo en un ABB

nbc.com
66.77.124.26 G
Value
Left | Right
facebook.com yelp.com
69.63.181.12 63.251.52.110
bbva.es google.com viacom.com zappos.com
195.76.187.83” 69.63.189.16 206.220.43.92 66.209.92.150
[l I
T \
cbhs.com ucla.edu xing.com
198.99.118.37 169.232.55.22 213.238.60.19
edi.com wings.com
192.86.2.98 12.155.29.35

Delete (A_Map, ASU.To_Unbounded_String (“bbva.es™), Success);
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Borrado de un nodo en un ABB

nbc.com
66.77.124.26 G
Value
Left | Right

facebook.com yelp.com

69.63.181.12 63.251.52.110
google.com viacom.com zappos.com
69.63.189.16 206.220.43.92 66.209.92.150

cbhs.com ucla.edu xing.com
198.99.118.37 169.232.55.22 213.238.60.19
edi.com wings.com
192.86.2.98 12.155.29.35

Delete (A_Map, ASU.To_Unbounded_String (“bbva.es™), Success);
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Borrado de un nodo en un ABB

nbc.com
66.77.124.26

facebook.com yelp.com
69.63.181.12 63.251.52.110

google.com viacom.com

69.63.189.16 206.220.43.92

chs.com ucla.edu xing.com
198.99.118.37 169.232.55.22 213.238.60.19
edi.com wings.com

192.86.2.98 12.155.29.35

Delete (A_Map, ASU.To_Unbounded_String (“bbva.es™), Success);
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Borrado de un nodo en un ABB
3. Borrado de un nodo j con dos subdrboles hijos

Problema:

Hay un sélo enlace apuntando al nodo j que se borra en su nodo
padre, pero j apunta a dos subarboles hijos.
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Borrado de un nodo en un ABB

nbc.com
66.77.124.26 G
Value
Left | Right
facebook.com yelp.com
69.63.181.12 63.251.52.110
bbva.es google.com viacom.com zappos.com
—
195.76.187.83” 69.63.189.16 206.220.43.92 66.209.92.150
21 e
cbhs.com ucla.edu xing.com
198.99.118.37 169.232.55.22 213.238.60.19
edi.com wings.com
192.86.2.98 12.155.29.35

Delete (A_Map, ASU.To_Unbounded_String (“viacom.com”), Success);
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Borrado de un nodo en un ABB

nbc.com
66.77.124.26 Key
Value
Left | Right
facebook.com yelp.com
69.63.181.12 63.251.52.110
bbva.es google.com ? zappos.com
195.76.187.83” 69.63.189.16 d 66.209.92.150
cbs.com ucla.edu }g.com Si eliminamos el nodo dejamos
198.99.118.37 169.232.55.22 || 213.238.60.19 | dos subdrboles huérfanos, y sélo
disponemos de Left en el padre.
aeom ings.com 0JO0: aunque el enlace Right dfel
192.86.2.98 121552935 padre no apuntase a otro subarbol

no podriamos usarlo para enlazar
el otro huérfano pues se
romperia la ordenacién de nodos

Delete (A_Map, ASU.To_Unbounded_String (“viacom.com”), Success);
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Borrado de un nodo en un ABB
3. Borrado de un nodo j con dos subdrboles hijos

Solucién: sustituir el nodo j que se quiere borrar por su

borrar el sucesor

O Se sustituye j.(Key, Value) por succ(j).(Key, Value), siendo
succ(j) el nodo cuya clave sucede a la de j en el arbol:
o j.Key < succ(j).Key y
e no existe un nodo m tal que j.Key < m.Key < succ(j).Key
@ Se borra succ(j)

e El nodo succ(j) no puede tener subarbol izquierdo, como
mucho sélo tendra derecho. Si tuviera un subdrbol izquierdo no
seria el succ(j).

<

De esta forma se preserva el orden entre los nodos
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Borrado de un nodo en un ABB

nbc.com
66.77.124.26 G
Value
Left | Right
facebook.com yelp.com
69.63.181.12 63.251.52.110
bbva.es google.com viacom.com zappos.com
195.76.187.83” 69.63.189.16 206.220.43.92 66.209.92.150
chs.com ucla.edu xing.com
198.99.118.37 169.232.55.22 213.238.60.19
edi.com wings.com
e —
192.86.2.98 12.155.29.35 succ (“viacom.com”)

-+

Delete (A_Map, ASU.To_Unbounded_String (“viacom.com”), Success);
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Borrado de un nodo en un ABB

GSyC - 2019

nbc.com
66.77.124.26 Key
Value
Left | Right
facebook.com yelp.com
69.63.181.12 63.251.52.110
bbva.es google.com m zappos.com
195.76.187.83” 69.63.189.16 12.155.29.35 66.209.92.150
cbs.com ucla.edu xing.com
198.99.118.37 169.232.55.22 213.238.60.19
edi.com inEsCOM | an succ (“viacom.com”).Key
192.86.2.98 12.155.29.35

-+

y succ(“viacom.com”).Value
al nodo que se quiere eliminar

Delete (A_Map, ASU.To_Unbounded_String (“viacom.com”), Success);
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Borrado de un nodo en un ABB

nbc.com
66.77.124.26 Key
Value
Left | Right
facebook.com yelp.com
69.63.181.12 63.251.52.110
bbva.es google.com wings.com zappos.com
195.76.187.83” 69.63.189.16 12.155.29.35 66.209.92.150
cbhs.com ucla.edu xing.com
198.99.118.37 169.232.55.22 213.238.60.19
edi.com wings.com
e —
192.86.2.98 12.155.29.35 | Ahora se elimina succ (“viacom.com”)

=+

Delete (A_Map, ASU.To_Unbounded_String (“viacom.com”), Success);
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Borrado de un nodo en un ABB

nbc.com
66.77.124.26 G
Value
Left | Right
facebook.com yelp.com
69.63.181.12 63.251.52.110
bbva.es google.com wings.com zappos.com
195.76.187.83” 69.63.189.16 12.155.29.35 66.209.92.150
cbhs.com ucla.edu xing.com
198.99.118.37 169.232.55.22 213.238.60.19
edi.com
192.86.2.98 Ah limi “yi ”
ora se elimina succ ({“viacom.com

Delete (A_Map, ASU.To_Unbounded_String (“viacom.com”), Success);
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Borrado de un nodo en un ABB

nbc.com
66.77.124.26 G
Value
Left | Right
facebook.com yelp.com
69.63.181.12 63.251.52.110
bbva.es google.com wings.com zappos.com
195.76.187.83” 69.63.189.16 12.155.29.35 66.209.92.150
cbhs.com ucla.edu xing.com
198.99.118.37 169.232.55.22 213.238.60.19
!
edi.com
192.86.2.98 Ah limi “yi ”
ora se elimina succ ({“viacom.com

Delete (A_Map, ASU.To_Unbounded_String (“viacom.com”), Success);

GSyC - 2019 blas de Simbolos 272




Borrado de un nodo en un ABB
3. Borrado de un nodo j con dos subarboles hijos

iCémo programamos succ(j)?

@ succ(j) = min(j.Right)
o succ(j) es el nodo minimo del subarbol derecho de j: el que
tiene la menor clave
e Para encontrar el nédo minimo de un arbol se recorre
recursivamente desde la raiz el arbol a través de los hijos

izquierdos hasta encontrar un nodo que no tenga hijo
izquierdo.

Borrado del nodo minimo de un arbol

@ El nodo minimo de un arbol no tiene hijo izquierdo, por lo que
ya sabemos cémo borrarlo
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Borrado de un nodo en un ABB

3. Borrado de un nodo j con dos subdrboles hijos:

Programacion

package Maps is
package ASU renames Ada.Strings.Unbounded;

type Map is limited private;

procedure Delete (M : in out Map;
Key : in Asu.Unbounded_String;
Success : out Boolean);

private

end Maps;
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Borrado de un nodo en un ABB

3. Borrado de un nodo j con dos subdrboles hijos:

Programacion

package body Maps is

function Delete_Min (M : Map) return Map is
begin

end Delete_Min;

procedure Delete (M : in out Map;
Key : in  Asu.Unbounded_String;
Success : out Boolean) is
begin
end Delete;
end Maps;
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Borrado de un nodo en un ABB

Resumen

la de bolos

o La tabla de simbolos es una estructura de datos que almacena elementos
compuestos por parejas (Clave, Valor)

@ Clave y Valor pueden ser tipos de datos cualesquiera

@ Tiene tres operaciones bdasicas:

e Put: Dado un nuevo elemento (Clave, Valor) como pardmetro, se afiade
éste a la tabla. Si ya existia un elemento con la misma Clave, se sustituye
su Valor asociado por el especificado en la llamada a Put

o Get: Dada una Clave como pardmetro, devuelve el Valor asociado a la
misma en la tabla en caso de que exista un elemento (Clave, Valor)

e Delete: Dada un Clave como parametro, se borra de la tabla, si existe, el
elemento (Clave, Valor)

Implementaciones de una tabla de simbolos

@ Mediante un Array no ordenado

@ Mediante una Lista enlazada no ordenada

o Mediante un Array ordenado con bisqueda binaria
@ Mediante una Lista enlazada ordenada

o Mediante un Arbol de busqueda binaria
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