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Lecture
Binary Search Tree (BST)

Definition and Property



- external node
=51 |l - internal node
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is such that
key(n) > key(p)

is such that
key(n) < key(p)






Binary Search Trees: Sorting Property

- BST: Non-Linear Structure
- In-Order Traversal
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Node p stores
—7 | (key(p), value(p))

is such that
key(n) > key(p)

is such that
key(n) < key(p)




Lecture
Binary Search Tree (BST)

Implementing a Generic BST in Java
Tree Construction and Traversal



Generic, Binary Tree Nodes

public class BSTNode @
private int key; /* key */
private E value; /+ value #*/
private BSTNode<E> parent; /+* unique parent node */
private BSTNode<E> left; /+ left child node #*/
private BSTNode<E> right; /* right child node x/

public|BSTNode() { ... } .[o Maﬁa t&f mdis
public|BSTNode (in ey, value bc.
#

public boolean isExternal() { 7

return this.getLeft () == null && this.getRight() == null;
; ook
public boolean isInternal() ({ % °

return !this.isExternal();

b . a0l wai] ‘!
public int getKey() { ... } ';Ck,‘l) ﬂezf gﬂfw

public void setKey(int key) { ...

public E getvValue() { ... } wlz il
public void setValue(E value) { ... } °
public BSTNode<E> getParent() { ... }

public void setParent (BSTNode<E> parent) ‘ { ... compare:
public BSTNode<E> getLeft() { ... }

public void setLeft (BSTNode<E> left) { ... e/ + prev ref.
public BSTNode<E> getRight () { ... }

public void setRight (BSTNode<E> right) { ... + next ref.

in a DLN.




import java.util.ArrayList; ffe_o[ D
public class BSTUtilities<E> {

public ArraylList<BSTNode<E>> inOrderTraversal(BSTNode<E> {
7z | sSt<BSTNode<E>> result = null;
\ isInternal()) {
result = new ArrayList<>(); g’

if (root.getLeft () .isInternal) ({
result (@@dAIN (inOrderTraversal {root.getLeft ()

}

;| B2
risult .(root) g%

if (root.getRight () .isInternal) {
result — (inOrderTraversal \root.getRight )
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Tracing: Constructing and Traversing a BST

@Test

public void test inaryv search trees construction(
BSTNode<String>¥h28 = new BSTNode<> (28, "alan");
BSTNode<String>9n2] = new BSTNode<>(2l, "mark");
BSTNbde<Strinq;7£2§ = new BSTNode<> (35, "tom");
BSTNode<String>gpextN1 = new BSTNode<>();
BSTNode<String§;extN2 = new BSTNode<>();
BSTNode<String>gextN3 new BSTNode<>();
BSTNbde<String3!extN4 = new BSTNode<>();
n28.setLeft (nZl); n2l.setParent (n28);
n28.setRightTn35); "n35.setParent(n28);
n2l.setLeft (extN1l); extNl.setParent (n2l);
n2l.setRight (extN2); extN2.setParent (n2l); \"
n35.setLeft (extN3); extN3.setParent (n35);

n35.setRight (extN4); extN4.setParent (n35);

BSTUtilities<String> u = new BSTUtilities<>();
ArrayList<BSTNode<String>> inOrderList = u.inOrderTraversal (n28);
assertTrue (ipQrderList.size() == 3);
inOrderList.get (0) .getKey());

assertEquals|2;
assertEquals drk", inOrderList.get(0).getValue());

assertEquals|(28) inOrderList.get (1) .getKey());
assertEquals an", inOrderList.get(l).getValue());
assertEquals inOrderList.get (2) .getKey());
assertEquals om", inOrderList.get(2).getValue());
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