
CSCI 201: Data Structures

Fall 2024

Lecture 8R: Heaps, priority queues
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Goals for today:

Motivation: queues where items are removed according to a priority (priority queues).

How would we design a priority queue using the structures we've learned so far?

Use a complete binary tree to implement a heap (min & max).

Represent a complete binary tree using an array.
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A priority queue is an abstract data type which can be implemented

with different data structures. But what should we use?

Main things we want:
Ability to add a new item into a priority queue.

Ability to query (peek) or remove (poll) next item with highest priority.

 

import java.util.PriorityQueue;

 

public class PriorityQueueExample {

  public static void main(String[] args) {

    PriorityQueue<Integer> queue = new PriorityQueue<>();

 

    queue.add(10);

    queue.add(1);

    queue.add(5);

    queue.add(3);

 

    while (queue.size() > 0) {

      // remove the next item and print it out

      System.out.println(queue.poll());

    }

  }

}
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How does this work?

For regular queues, we used either

ArrayList or LinkedList.

Let's try using these for priority

queues too.

But how do we find the highest

priority item?

  Idea 1: look for it!

  Idea 2: keep the items sorted!
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Notes:

Homework 6 due tomorrow: implement a calculator (using a stack) & mid-semester check-in.

Lab 6 tomorrow: use a priority queue to encode messages efficiently!

If you want to make your own trees, have a look at this app: 

(trees for today's class were made with it).

Reminder that Noah ( ) and Smith ( ) have office hours throughout the week

and the 201 Course Assistants have drop-in hours in the late afternoons/evenings ( ).

Complete ET 8R by the end of today.

https://tree-visualizer.netlify.app/

go/noah go/smith

go/cshelp
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https://tree-visualizer.netlify.app/
https://noahrizika.github.io/office-hours.html
https://smithgakuya.com/
https://www.cs.middlebury.edu/~mlinderman/courses/cshelp/fall24.html#csci201

