
  

Our Parameterized BinarySearchTree<E>

● No duplicate elements allowed
● Good for representing sets

● Inserting elements is fast: O(log n)
● Finding smallest / largest element is fast: O(log n)
● Testing for membership is fast: O(log n)
● Removing elements is fast: O(log n)



  

TreeSet<E>

● Java's version of BinarySearchTree<E>
● No duplicate elements allowed
● Methods:

– size()
– add(E element)
– contains(E element)
– first()       returns the smallest element
– last()        returns the largest element

● Elements are iterated in sorted order
● TreeSetDemo



  

Priority Queues and Heaps

● A priority queue maintains a collection of elements 
ordered by their priority values

● Smaller values correspond to higher priority 

● Elements must be comparable

● Operations on priority queues:
– insert a new element into the queue
– get the first element (the one with highest priority)
– remove the highest priority element

● A heap can be used to implement a priority queue



  

Example: a Priority Queue of Integers
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Example: a Priority Queue of Integers
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Example: a Priority Queue of Integers
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Example: a Priority Queue of Integers
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Example: a Priority Queue of Integers
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Example: a Priority Queue of Integers
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… and so on
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Heaps: Summary

● Duplicate elements allowed
● Good for representing priority queues

● Inserting elements is fast: O(log n)
● Retrieving smallest element is very fast: O(1)
● Removing smallest element is fast: O(log n)

● Testing for membership is inefficient
● Removing other elements is inefficient
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