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Abstract Data Type — ADT

Type abstrait : un ensemble d’objets et un ensemble d’opérations

But : comparaison d’implantations qui offrent la même fonctionnalité

Pensez, p.e., à des interfaces de Java : signature des méthodes+sémantique (en
Javadoc) mais plusieurs implantations possibles

Notez que interface ne définit que le syntaxe des opérations donc il ne corres-
pond pas à la notion de l’ADT



Java interface
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java.util 

Interface Collection

All Known Subinterfaces:
BeanContext, BeanContextServices, List, Set, SortedSet

All Known Implementing Classes:
AbstractCollection, AbstractList, AbstractSet, ArrayList, BeanContextServicesSupport,
BeanContextSupport, HashSet, LinkedHashSet, LinkedList, TreeSet, Vector

public interface Collection

The root interface in the collection hierarchy. A collection represents a group of objects, known as its
elements. Some collections allow duplicate elements and others do not. Some are ordered and others
unordered. The SDK does not provide any direct implementations of this interface: it provides
implementations of more specific subinterfaces like Set and List. This interface is typically used to pass
collections around and manipulate them where maximum generality is desired.

Bags or multisets (unordered collections that may contain duplicate elements) should implement this
interface directly.

All general-purpose Collection implementation classes (which typically implement Collection indirectly
through one of its subinterfaces) should provide two "standard" constructors: a void (no arguments)
constructor, which creates an empty collection, and a constructor with a single argument of type
Collection, which creates a new collection with the same elements as its argument. In effect, the latter
constructor allows the user to copy any collection, producing an equivalent collection of the desired
implementation type. There is no way to enforce this convention (as interfaces cannot contain constructors)
but all of the general-purpose Collection implementations in the Java platform libraries comply.

The "destructive" methods contained in this interface, that is, the methods that modify the collection on
which they operate, are specified to throw UnsupportedOperationException if this collection does not
support the operation. If this is the case, these methods may, but are not required to, throw an
UnsupportedOperationException if the invocation would have no effect on the collection. For example,
invoking the addAll(Collection) method on an unmodifiable collection may, but is not required to, throw
the exception if the collection to be added is empty.

Some collection implementations have restrictions on the elements that they may contain. For example,
some implementations prohibit null elements, and some have restrictions on the types of their elements.
Attempting to add an ineligible element throws an unchecked exception, typically NullPointerException
or ClassCastException. Attempting to query the presence of an ineligible element may throw an
exception, or it may simply return false; some implementations will exhibit the former behavior and some
will exhibit the latter. More generally, attempting an operation on an ineligible element whose completion
would not result in the insertion of an ineligible element into the collection may throw an exception or it
may succeed, at the option of the implementation. Such exceptions are marked as "optional" in the

specification for this interface.

This interface is a member of the Java Collections Framework.

Since:
1.2

See Also:
Set, List, Map, SortedSet, SortedMap, HashSet, TreeSet, ArrayList, LinkedList, Vector,
Collections, Arrays, AbstractCollection

Method Summary
 boolean add(Object o) 

          Ensures that this collection contains the specified element (optional operation).

 boolean addAll(Collection c) 
          Adds all of the elements in the specified collection to this collection (optional operation).

 void clear() 
          Removes all of the elements from this collection (optional operation).

 boolean contains(Object o) 
          Returns true if this collection contains the specified element.

 boolean containsAll(Collection c) 
          Returns true if this collection contains all of the elements in the specified collection.

 boolean equals(Object o) 
          Compares the specified object with this collection for equality.

 int hashCode() 
          Returns the hash code value for this collection.

 boolean isEmpty() 
          Returns true if this collection contains no elements.

 Iterator iterator() 
          Returns an iterator over the elements in this collection.

 boolean remove(Object o) 
          Removes a single instance of the specified element from this collection, if it is present
(optional operation).

 boolean removeAll(Collection c) 
          Removes all this collection's elements that are also contained in the specified collection
(optional operation).

 boolean retainAll(Collection c) 
          Retains only the elements in this collection that are contained in the specified collection
(optional operation).

 int size() 
          Returns the number of elements in this collection.

 Object[] toArray() 
          Returns an array containing all of the elements in this collection.

.........

pas un ADT mais une abstraction . . .



Nombres naturels
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Objets : N = {0,1, . . . }

Opérations :
add: N ×N 7→ N ;
succ: N 7→ N ;
eq ?: N ×N 7→ {vrai, faux} ;
less: N ×N 7→ {vrai, faux}

Beaucoup d’implantations possibles :
chaı̂nes de chiffres (base 10, String), factorisation en primes (int[]), i ∈ N

representé par un char[] de longueur i

Grande différence dans l’efficacité de l’exécution d’opérations



Nombres naturels — implantation 1
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public class N {
private int valeur ; // implantation basé sur le type int
public N(int v){this.valeur = v;}
public N add(N a, N b){

return new N(a.valeur+b.valeur);
}
...

}

implantation facile
problème de représentation (si v ≥ 231)
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public class N {
private String valeur ; // chaı̂ne de chiffres
public N(String v){this.valeur = v;}
public N add(N a, N b){

// ... l’«algorithme» d’addition sur papier
}
...

}

implantation un peu plus compliqué
pas de problème de représentation (au moins jusqu’à 10231

— longueur max de
String est Integer.MAX_VALUE)
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factorisation : 312 = 23 · 3 · 13 = 23 · 31 · 50 · 70 · 110 · 131 representé par
int[] fact = {3,1,0,0,0,1}

public class N {
private int[] fact ; // factorisation en primes
public N(String in){
// factorisation

}
public N add(N a, N b){

// ... algorithme d’addition + factorisation du résultat
}
...

}

implantation assez compliqué

par contre, pgcd est facile à calculer sans l’algo d’Euclid :

si a =
∑

i p
ai
i et b =

∑
i p

bi
i , alors pgcd(a, b) =

∑
i p

min{ai,bi}
i .

(avec les nombres premiers p1 = 2, p2 = 3, p3 = 5, . . . )


