Lecture 22 - Wednesday, March 29



Announcements

e Bonus Opportunity - Course Evaluation
e ProgTest1: Jackie (Office Hour)
J released, ProgTest2
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Lecture
Binary Search Tree (BST)

Implementing a Generic BST in Java
Searching



BST OpEratnS
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BST Operation: Searching a Key
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Tracing: Searching_through a BST

@Test

public void test binary_ search trees_search() {
BSTNode<String> n28 = new BSTNode<> (28, "alan");
BSTNode<String>‘££;'= new BSTNode<> (21, "mark");
BSTNode<String> n35‘=.new BSTNode<> (35, "tom");
BSTNode<String> EEEN1,= new BSTNode<> () ;
BSTNode<String> extN2°= new BSTNode<> () ;
BSTNode<String> extN3*= new BSTNode<> () ;
BSTNode<String> extN4 °= new BSTNode<> ()
n28.setLeft(n2l1); n2l.setParent(n28);
n28.setRight (n35); n35.setParent (n28);
n2l.setLeft (extNl); 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<>();

/* search existing keys */

assertTrue (n28 ==_u.search(n28, 28));

assertTrue (n21 ==, u.search(n28, 21));

assertTrue (n35 == u.search(n28, 39));

/* search non-existing keys =*/

assertTrue (extN1 == u.search(n28, H *17+ < 21
assertTrue (extN2 z==_u.search(n28, H 21 < #23%
assertTrue (extN3(== u.search(ggg, S 28 < *33«%
assertTrue (extN4 == u.search(n28, : 35 < *x38+«




* Roststt : aﬂm nodes ,

Running Time: Search on a BST-Q-- S —e7
witernal or extamal

public (BSTNode<E> search(BSTNode<E> p, int! k)
BSTNode<E> result = null; .
if (p.isExternal()) { | 4ad s bd ﬁ QG'M

result = p; /#* unsuccessful search §/
else if (p.getKey() wa&fé'
result —‘ p,’/* successful search #*/ P)

else ifi(k)< p.getKey . ) .
result =|\search|p(getLeft)), k); Height 4 — Time per level

[ - 0(1)

{

}
else ifl(k)> p.getKey()) {

result =\searchl(p.getRight k) ;
: (p.g ght (), k); Tree T:

return result;
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Total time: O(h)



Binary Search: Non-Linear vs. Linear Structures
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Lecture
Binary Search Tree (BST)

Implementing a Generic BST in Java
Insertion



Visualizing BST Operahon Inserhon




Lecture
Binary Search Tree (BST)

Implementing a Generic BST in Java
Deletion



Visualizing BST Operation: Deletion




