Tracing: Computing a Trees Height

public int height (TreeNode<E> n) {
TreeNode<E>[] children = n.getChildren();

if (children.length == 0) { return 0; } Ernesto
else { B b
int max = 0; B ||

for(int i = 0; i < children.length; 1 ++) {
int h 1 + height(children[i]);
> max ? h : max;

h

Vanessa

return max;

}

height(chris)

public void test_general_ trees_heights() {

. /* constructing a tree as shown above #*/
TreeUtilities<String> u = new TreeUtilities<>();
/+ internal nodes #*/
assertEquals (3, u.height(david));
assertEquals (2, u.height(chris));
assertEquals (1, u.height(elsa));

/* external nodes #*/

assertEquals (0, u.height (ernesto));

assertEquals (0, .height (anna)) ;
assertEquals (0, .height (shirley))
assertEquals (0, .height (vanessa))
assertEquals (0, u.height (peter));
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BT Terminology: LST vs. RST

A

Strategy of Recursion on BT:
+ Do something on root
+ Recur on LST
+ Recur on RST

e.g.,
G + counting size




BT Terminology: LST vs. RST

A Strategy of Recursion on BT:
+ Do something on root

+ Recur on LST

B C + Recur on RST

e.g.,
D |E F| |G + searching item




BT Terminology: Depths, Levels, Max # of Nodes




BT Terminology: Complete vs. Full BTs

h=3 A h=3
B C B‘
2\ /\ N\
D| |E F| |G D| |E
Hijl| |J Hi 1| [J||K

Min # nodes? Min # nodes?
Max # nodes? Max # nodes?



BT Properties: Bounding_# of Nodes

Given a binary tree with height h, the number of nodes n is
bounded as:
h+1<n<2M! 1

For example, say h = 3

Minimum # of nodes Maximum # of nodes




BT Properties: Bounding Height of Tree

Given a binary tree with n nodes, the height h is bounded as:
log(n+1)-1<h<n-1

For example, say n = 7

Minimum height Maximum height




Applications of Binary Trees: Infix Notation

Q. Is the binary tree necessarily proper?



TRAVEL THE WORLD

Binary Tree Traversals

Pre-Order Traversal

In-Order Traversal

Post-Order Traversal




