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Specitying the ADT List

« Things you make lists of
« Chores
« Addresses
« Groceries
 Lists contain items of the same type

« Operations
« Countitems
« Add, remove items
« Retrieve



Specitying the ADT List

« Analogous example: a grocery list



Specitying the ADT List

« A UML diagram for the ADT List

+isEmpty () : boolean
+getLength () : integer

+insert (newPosition: integer, newEntry: ItemType): boolean
+remove (position: integer): boolean

+clear () : void

+getEntry (position: integer): ItemType

+replace (position: integer, newEntry: ItemType): ItemType
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Specitying the ADT List

» Definition: ADT List
« Finite number of objects
« Not necessarily distinct
« Same data type
« Ordered by position as determined by client



Axioms for ADT List

1 (List()) .isEmpty = true

2. (List()) .getLength() = 0

3. alist.getlLength() = (alist.insert(i, item)) .getLength() - 1
4. alist.getlLength() = (alList.remove(i)) .getLength() + 1

5. (alList.insert(i, item)) .isEmpty() = false

6. (List()) .remove (i) = false

7 (alList.insert(i, item)) .remove (i) = true

8. (alist.insert(i, item)) .remove (i) = alist

9. (List()) .getEntry(i) => error

10. (aList.insert (i, item)) .getEntry(i) = item

11. alist.getEntry (i) = (alist.insert(i, item)) .getEntry(i+l)
12. alist.getEntry(i+l) = (alist.remove(i)) .getEntry (i)

13. (List()) .replace(i, item) => error

14. (alist.replace(i, item)) .getEntry(i) = item
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Using the List Operations

Displaying the items on a list

displayList (aList)
{
for (position = 1 through alist.getLength())

{
dataltem = alist.getEntry(position)
Display dataltem
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Using the List Operations

« Replacing an item

replace(aList, I, newEntry)
{
success = alist.remove ()
if (success)
success = alist.insert (i, newkEntry)

return success



Intferface Template for ADT List

#ifndef LIST INTERFACE
#define LIST INTERFACE

template<class ItemType>
class ListInterface
{
public:
virtual bool isEmpty () const = 0;
virtual int getlLength() const = 0;
virtual bool insert (int newPosition, const ItemType& newEntry) = 0;
virtual bool remove (int position) = 0;
virtual void clear () = 0;

virtual ItemType replace(int position, const ItemType& newEntry) =
0i;

virtual ~StackInterface() { }

virtual ~StackInterface() { }

#endif ; @
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Thank you



