
Lecture 13:  Queues
CS 62

Fall 2016
Kim Bruce & Peter Mawhorter

Fun Facts about ArrayList

• Only guarantees amortized constant time
• Single add can cost O(n)

• method ensureCapacity can be used to ensure 
the allocated array has sufficient space
• helps avoid repeated copying if know will be lots of adds

• method trimToSize can be used to shrink the 
allocated array if space is tight

public class StackArrayList<E> extends AbstractStack<E> 
                            implements Stack<E> {
    // The ArrayList containing the stack data.
    protected ArrayList <E> data;

    public StackArrayList()
    {
        data = new ArrayList<E>();
    }

    public void push(E item)
    {
        data.add(item);
    }

    public E pop() {
        return data.remove(size()-1);
    }

    public E peek() {
        // raise an exception if stack is already empty
        return data.get(size()-1);
    }
}

StackArrayList Implementation Queue

• FIFO:  Waiting in line

• Operations: 
• enqueue (at end)

• dequeue (from beginning)

• Examples:
• Simulations

• Event queue

• Keeping track when searching



Queue Implementations

• SinglyLinkedList:  
• Which end should be front, rear?

• How complex for enqueue, dequeue?

• ArrayList:  
• Which end should be front, rear?

• What happens when run off end?  ... when full?

• How complex for enqueue, dequeue?

• Space differences?

public class QueueArray<E> extends AbstractQueue<E> 
                           implements Queue<E> {
    // The array containing the queue data.
    protected E[] data;
    protected int head;
    protected int count;    // save count instead of tail

    public QueueArray(int size) {
        data = (E[]) new Object[size];
        head = 0;
        count = 0;
    }

    public void enqueue(E value) {
        if(count == data.length) throw new RunTimeException(“Queue full”);
        int tail = (head + count) % data.length;
        data[tail] = value;
        count++;
    }

    public E dequeue() {
        if (count == 0) throw new RunTimeException(“Queue empty”);
        E value = data[head];
        head = (head + 1) % data.length;
        count--;
        return value;
    }
}

What else could you do?

Dequeue

• Steque:
• Add and remove from one end.  Only add from other.

• java.util.Deque:  Double-Ended Queue
• Can add or remove from either end.

• Resizable array implementation

• Faster than Java Stack class when used as stack, faster 
than LinkedList (doubly-linked) when used as queue.

Sorting

• Examples earlier used doubles or Strings

• Work with any class with ordering operator
interface Comparable[T] {
   int compareTo(T other); 
}

• compare returns negative if self < other,  
              0 if equal,  
              positive if self > other



Classes with ordering

• Classes with ordering written as:
• class C implements Comparable<C>

• Means must have method
• public int compareTo(C other) {...}

• Collections class contains
• public static <T extends Comparable<T>>  

                                                    void sort(List<T> list)

• Implemented as optimized mergesort

• What if no natural order or want different order?

Ordered Association

• Earlier talked about:
• public class Association<K,V> {

•     protected K theKey;   // key of the key-value pair

•     protected V theValue; // value of key-value pair

• Now want associations where can order by key

ComparableAssociation
public class ComparableAssociation<K extends Comparable<K>,V> 
    extends Association<K,V> 
    implements Comparable<ComparableAssociation<K,V>>{ 

   public ComparableAssociation(K key, V value) { 
        super(key,value); 
   } 

   public int compareTo(ComparableAssociation<K,V> that) { 
        return this.getKey().compareTo(that.getKey()); 
   } 
... 
} 

Now can use in sort!

Comparators

• Can include own ordering function:
• java.util.Comparator interface in Java:

public interface Comparator<T> {
     // returns negative if o1 < 02, 

     // 0 if 01 ==02, 
     //  positive if 01 > o2
     // in the ordering being supported by object.

     int compare(T o1, T o2);
}



Way of Comparing Strings

public class TrimComparator  
                implements Comparator<String> {

// pre: o1 and o2 are string
// post: returns negative, zero, or positive 
//       depending on relation 
//       between trimmed parameters.

   public int compare(String s1, String s2) {
       String s1trim = s1.trim();
       String s2trim = s2.trim();
       return s1trim.compareTo(s2trim);
   }
}

Using Comparators

• Classes supporting sort or other operations using 
comparisons generally have two versions:

• From Collections class:
• static <T extends Comparable<T>> void sort(List<T> list) 

• static <T> void sort(List<T> list, Comparator<T> c)

• Actual types a bit more general (and complex).
Collections.sort(data,new TrimComparator());

Using Lambda Expressions

• In Java 8, can use lambda expression rather 
than Comparator method:
Collections.sort(data,

(s1,s2) -> {
String s1trim = s1.trim();
String s2trim = s2.trim();
return s1trim.compareTo(s2trim);

});

See TestComparator.java

Ordered Structures

• See OrderedArrayList
• esp. locate method which does binary search

• Also OrderedList with singly-linked list implementation

• See text for discussion of operations on 
ordered structures
• E.g., find, add, etc.


