APCS Lecture : Trees

Tree vocab:

tree

parent

node

root

children

leaves

empty tree

ancestors

depth of a tree (total # of levels)

subtree

sibling

width of a tree (largest # of nodes at a given depth)

circuit – a path that starts from and returns to the same node

binary tree: each node has no more than 2 children

binary search tree (BST): data in left children are <= data in parent; data in right are >= data in parent (as in tree sort)

Writing code for trees, you should use the TreeNode class (text, page 815)

As a class, write code to do Tree Sort

// The "TestTreeSort" class.

import hsa.*;

public class TestTreeSort

{

    public static void main (String[] args)

    {

        int[] list = getArray();

        treeSort(list);

        printArray(list);

    } // main method

    public static void treeSort(int[ ] a)

/* takes random integers in array and puts into BST; removes them from tree and prints them, in ascending order*/

{

        //TreeNode root=putItemsIntoBST(a);

        //printTreeInOrder(root);

}

public static int [ ] getArray()

// for testing

{

        int len;

        System.out.println( "How many numbers in your list? ");

        len=Stdin.readInt();

        int[ ] list = new int [len];

        for (int i=0; i<len; i++)

        {

                System.out.println( "Type in a number: ");

                list[i]= Stdin.readInt();

        }

        return list;

}

public static void printArray(int[ ] list)

{

        int len=list.length;

        for (int i=0; i<len; i++)

                System.out.print( list[i] + " ");

}

} // TestTreeSort class

Trace your printTree method, writing "Entering (argument)" and "Leaving (argument) each time to enter or leave a method.

Tree Traversal:

What you wrote in the above code (PrintTree) was an in-order traversal (print the left sub-tree, then the node, then the right-sub-tree). Note: that is a recursive definition!

A pre-order traversal: prints the node, then the left sub-tree, then the right sub-tree. Adapt the code in printTree to do a pre-order traversal.

Trace that new code and show the output of a given binary tree.

A post-order traversal: prints the left sub-tree, then the right sub-tree, and then the node. Adapt the code in printTree to do a post-order traversal.

Trace that new code and show the output of a given binary tree.

Testing the code we wrote. See page 818-819 for methods to help test tree code. Note: TreeUtil is a class and these are static methods (so don’t instantiate a class object to use the methods). Thus, if we want to create an ordered tree (randomly chosen) with 12 nodes, we would write:

TreeNode newRoot=(TreeNode)TreeUtil.createNumberTree(12);

Why do we need to convert to a TreeNode type?

Let’s use these methods to create a tree. Then hold while we trace our pre-order, in-order and post-order traversals. Finally, run our traversal methods and see if our predictions were right.

Deleting from a BST:

Draw a BST and talk about algorithms that might be used to delete a node from a BST.

As a class, trace the code on page 840 for their deletion.

Homework (due next week):

p857-58 #2-5,12 plus do as many of these programs as possible:

#7,8,10,11,15

