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Principal Points

1. How array-based structures can vary in size

2. How array-based structures can implement stacks and queues

3. List interface and array-based implementation

4. Iterators

I What are they?
I How implemented?

5. How are JCF interfaces and classes related to those presented
in this text?



ADTs and Their Implementations

Most ADTs have at least two implementations

I Array-based
I Linked



Shrinking and Stretching Arrays

I Arrays are fixed-length

I But not array types

I Stacks, queues are variable length
I How can fixed length support variable length?
I Card and Deck classes



ArrayStack Class

Figure : An array-based stack

I Top: data[size - 1]

I Walk through operations
I Code



ArrayQueue Class

Figure : An array-based queue

I Front: data[front]

I Rear: data[front + size - 1] ?
I Walk through operations



ArrayQueue Class 2

Figure : An array-based queue

I Rear: data[(front + size - 1) % N]

I Code



List Interface

I Allows access anywhere
I Drake’s version, page 134
I Many variations



ArrayList Class

Figure : An array-based list

I Walk through operations
I Code



Break



Iterators

I Objects used to traverse a collection (visit each element)

I Abstracts the pattern:

for element e in structure D:

visit e

I For array-based structures

for i = 0 to size - 1:

visit A[i]



Placing a traverse Method

I Would have to go in the collection?

I ArrayList, etc.
I Direct access to data, size fields

I Really?



Iterator Operations

1. More elements to visit?

2. Next element, if any

3. Remove current element (maybe)

Does not actually provide traverse method

Very limited!

I Cannot insert
I Cannot replace



State of Iteration

An iterator is an object that encapsulates the state of an iteration:

I The collection
I The index



Interfaces

I java.util.Iterator
I java.lang.Iterable
I View both in Java API documentation



Enhanced for Statement

for (E e : collection)

{
statements ...

}

Allowed for collections that implement Iterable (and Iterator?)



Example

int sum = 0;

for (int n : numbers)

sum += n;

compiled almost like

int sum = 0;

Iterator iter = numbers.iterator();

while (iter.hasNext()) {
n = iter.next();

sum += n;

}



Some Classes Implementing Iterator

I java.util.Scanner
I ArrayIterator



The Scanner as Iterator

I hasNext()
I next() // next token

I Also nextLine, nextInt, nextDouble, etc., but these are not part
of the Iterator interface

I not remove()



The ArrayIterator Class

I Why?
I Structure, p. 141
I Code, p. 142
I Current and previous element
I Discussion



Java Collections Framework



Abstract Classes


