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1. Discussion of Minor-II

Today’s Lecture 



Banking System

Space used must be , and all updates/queries must be handled in  time.O(n) O(log n)

11 22 33 44 55

600 rs. 800 rs. 200 rs. 500 rs. 800 rs.

Registration id:

Balance:

Goal: Design a data-structure with following tasks:


1. Add new user with registration number  and opening balance .


2. Increment balance of user  by an amount .


3. Return registration id of user with -highest balance.
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 Simpler Question: Find k-th smallest element in BST

Trivial way:  Perform in-order  
traversal and report 7  element.th

Question:  How can you  
find 7  smallest element?
th

Can we  
achieve 

 time? 
 

(instead of )

O(log n)

O(n)



 Simpler Question: Find k-th smallest element in BST
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Improved solution:   
Store in the variable “size” 
the number of nodes in subtree

Question:  How can you 
find 7  smallest element?
th Time is 

order of  
height 
of BST!

3rd 
smallest?

3rd 
smallest?

7th 
smallest?

Answer!
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 Simpler Question: Find k-th smallest element in BST

Answer: Increase .size by 1 for ALL nodes  
lying on path from root to newly inserted leaf .

x x
24

Question:  How can you update size after 
insertion of new element, say ?
24

24
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Second Question: Find k-th smallest element in AVL tree

Algorithm to update size: 

1. Find all nodes  
undergoing rotations.


2. For each affected node , 
update .size to the value  
1 + .left.size + .right.size.

x
x
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size=?? size=??

size=??

1

2
AVL tree  

= 
BST + rotations 

Remark: Nodes must be 
processed in bottom-up 
manner.

size=3 size=1 size=2 size=2

Time to update size after 
single insertion/deletion  
is .O(log n)



Main Question: Solve Banking System problem

Space used must be , and all updates/queries must be handled in  time.O(n) O(log n)

11 22 33 44 55

600 rs. 800 rs. 200 rs. 500 rs. 800 rs.

Registration id:

Balance:

Goal: Design a data-structure with following tasks:


1. Add new user with registration number  and opening balance .


2. Increment balance of user  by an amount .


3. Return registration id of user with -highest balance.
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Main Question: Solve Banking System problem

11 22 33 44 55

600 rs. 800 rs. 200 rs. 500 rs. 800 rs.

Registration id:

Balance:

AVL tree 1 storing Registration Ids (modified) AVL tree 2 storing Balances

 Pointers b/w 
“r” and “b”



Problem: Design an algorithm to return top  scorers in a coding fest.
k

Question 4: Coding Fest



Problem: Show that a graph is bipartite iff it does not contain odd length cycles.


Question 3: Bipartite Graph

Solution: Covered in lectures 



Question 2(e): 234 Tree



Question 2(d): Merging Balanced BSTs



Question 2(c): BST and Postorder Traversal



Question 2(b): Connectivity



Question 2(a): Sorted array to balanced BST


