
CSCI 201: Data Structures

Spring 2025

Lecture 8M: Trees
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Goals for today:

 

What are trees? Why are they important in

computer science?

Use appropriate tree terminology: nodes, edges,

internal, leaf, parent, sibling nodes, path.

Identify properties of trees and nodes: -ary,

height, degree, level, depth, full, complete.

k

Represent binary trees in a computer.

Visit/process nodes in a binary tree using pre-

order, in-order, post-order traversal.
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Trees are useful to represent hierarchy in data.
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Trees are also useful for representing expressions.

 

https://en.wikipedia.org/wiki/Binary_expression_tree
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https://en.wikipedia.org/wiki/Binary_expression_tree














Exercise: finish manually building up this tree.
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Traversing trees: pre-order, in-order, post-order,

level-order.

Pre-order: process current node, then le� node (and children), then right node (and children).

In-order: process le� node (and children), then current node, then right node (and children).

Post-order: process le� node (and children), then right node (and children), then current node.

Level-order: all nodes at level  are processed before moving to nodes at level .i i + 1
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Exercise: works in pairs and complete the height method to

compute the height of a tree.

 

  public int height() {
    return height(root);
  } 
 
  private int height(TreeNode<E> node) {
    if (node == null) return -1;
    int leftHeight = height(node.left);
    int rightHeight = height(node.right);
    return 1 + Math.max(leftHeight, rightHeight);
  }
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Exercise: works in pairs and write code to verify the pre-order,

in-order and post-order traversal results we had earlier.

  public String visitPreOrder() {
    return visitPreOrder(root);
  }
 
  private String visitPreOrder(TreeNode<E> node) {
    String result = "";
    if (node == null) return result;
    result += node.get() + " ";
    result += visitPreOrder(node.left);
    result += visitPreOrder(node.right);
    return result;
  }
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Reminders:

 due Thursday 4/10: implement a calculator (using a stack) & mid-semester

check-in.

Next class: variant of queues where elements have a priority.

No lab meetings on Friday 4/11 -- attend the .

Homework 6

Spring Student Symposium
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https://middcs.github.io/csci201s25/homework06
https://www.middlebury.edu/teaching-learning-research/spring-student-symposium

