BINARY SEARCH TREES - PART 2
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Define the BST ADT

Operations

Search

Insert

Min

Max

Successor

Predecessor

Delete

Print elements In order
Preorder,
Post order
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Predecessor: Next smallest element

int bst::predecessor(BSTNodex n, int value) const{

if(!'n) return std::numeric_limits<int>::min();
if(n—>left){
//Case 1
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Fill in the blank for case 1 using min/max helper functions

* What is the predecessor of 327 g" ;;:}E;ct
* What is the predecessor of 457? C:max(n)

.min(n—>left)
max(n->left)



Successor: Next largest element

e - What is the successor of 457
- What is the successor of 507

@ @ - What is the successor of 60?



Delete: Case 1 - Node is a leaf node

e - Set parent’s (left/right) child pointer to null
* Delete the node
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Delete: Case 2 - Node has only one child

- Replace the node by its only child
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Delete: Case 3 - Node has two children

- Can we still replace the node by one of its
children? Why or Why not?
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In order traversal: print elements in sorted order

e Algorithm Inorder(tree)
1. Traverse the left subtree, i.e., call Inorder(left-subtree)
@ @ 2. Visit the root.
3. Traverse the right subtree, i.e., call Inorder(right-subtree)



Pre-order traversal: nice way to linearize your tree!

e Algorithm Preorder(tree)
1. Visit the root.
@ @ 2. Traverse the left subtree, i.e., call Preorder(left-subtree)
3. Traverse the right subtree, i.e., call Preorder(right-subtree)



Post-order traversal: use to recursively clear the tree!

e Algorithm Postorder(tree)
1. Traverse the left subtree, i.e., call Postorder(left-subtree)
@ 2. Traverse the right subtree, i.e., call Postorder(right-subtree)
e 3. Visit the root.



Write a member function for the BST ADT to compute its height

* How confident are you about your solution and overall approach?
A. Not at all

B. Somewhat confident

C. Very confident
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Practice problem

- https://leetcode.com/problems/kth-smallest-element-in-a-bst/
description/

Input:tree on the right, k = 3 o
Output: 3

Constraints: ° o
* The number of nodes in the tree is n. o o
*1 <=k <= n <= 10™M4
* @ <= Node.val <= 10™4 °



)Y
Ca &>
k“" aallest e in o BST Tapwd: W O ol ot desn
‘L v W 'Y\:f\o-%t\odm'w\“’

s o nede preess K

. n
(4‘%\/31 ) 5-0 S&— "
Ao, AD (sd)

eg: n A @t o:b

v fw\d&uw wed

seawy 9 dou  SLONSVE Call N

A0 lbubl— cuh VL «*gb

Ty e 9 nodt ¥ eque Wk
Jomn A pen 4 ¥ nede

o less Yaem Ve
e ¥

d W Yo

=3

Tapuk xoor bs¥
WW-IV‘*P”: 20

(’\jl(’!‘S o\ 7 Y\é&d\ J
S ppgraadn o Lompue R By aodin 08T ak N
( Tevmincdes <°"Eﬂ \* AUD) 7‘,_ , e « *"bv'wtmpsubm‘
¢ —'\L ({)ﬂ\({‘ A Nb“u' m
v usuwff



