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Agenda
● Talk about hashing
● Course Evaluation



Lists and linear search

Data Structure search() insert() delete()

List O(n) O(n) O(n)



Ordered Lists and Binary search

Data Structure search() insert() delete()

List O(n) O(n) O(n)

Ordered List O(lg n) O(lg n) O(lg n)



Demo
Onto Pycharm



Complexity Comparisons



How dictionary offers Constant time search?
By a technique called hashing



Example: hashing
What’s the time complexity of:

1) Finding the string ‘Ada’ in this list?
2) What if you knew the index of ‘Ada’?



Example: hashing
What’s the time complexity of:

1) Finding the string ‘Ada’ in this list?
2) What if you knew the index of ‘Ada’?

a) But how do you know the index of ‘Ada’ in the list?



Populating the List



Populating the List



Populating the List



Populating the List



Populating the List



Populating the List



Populating the List



Populating the List



Populating the List



Search



Key, value pairs



Key Value pairs



Key:Value Pairs
 

     Keys

Values





Collisions



Collisions



Collisions



Collisions: Linear Probing



Collisions: Linear Probing



Collisions: Linear Probing



Collisions
More data → more probability for collision 

Make the hash table big enough as compared to the number of keys

Resize the array based on certain threshold of Load Factor



Collisions: Chaining



Collisions: Chaining



Collisions: Chaining



Collisions: Chaining



Collisions: Chaining



Collisions: Chaining





How probable are collisions?
Highly Probable!

Birthday paradox:

Given a room of ‘n’ people, at least how many people you require to find among 
them any two people with matching birthdays with 50% probability?



How probable are collisions?
Birthday Paradox

For 32-bit hash values: only 77,000 elements are required for significant risk 
(50%) of collision





Next Lecture
Implementing dictionary using Chaining 



Google Arnamoy ratemyprofessor

Course Evaluations



Developing our own Python Dictionary
Onto pycharm


