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	COs
	Course Outcomes
	Cognitive Level

	CO1
	Understand the basic principles and operations of data structures
	L2

	CO2
	Apply the concepts of Hashing, Skip Lists and String Matching techniques for solving problems effectively.
	L3

	CO3
	Apply the concepts of advanced Trees and Graphs for solving problems effectively.
	L3

	CO4
	Analyze the given scenario and choose appropriate Data Structure for solving problems.
	L4


	Unit No.
	Topic of syllabus to be covered
	Learning out comes
	Lecture/Tutorial

(L/T)
	Teaching Mode

(CB/LCD/

GD/MOOCS)
	Total No. of Hours
Cumulative
	Expected date of Unit
to be covered
	Review/

Remarks

(By HOD)

	
	Course Objectives and Introduction to Data Structures Concepts
	Understand the main objective of the Advanced Data Structures course and its outcomes. 
	L
	CB/LCD
	1
	
	

	I
	UNIT-I
Hashing – General Idea, Hash Function,  Separate Chaining
	Understand the basic idea of hashing technique. (CO1, CO2 - L2, L3)
	L
	LCD
https://iswsa.acm.org/mphf/openDSAPerfectHashAnimation/perfectHashAV.html
	2
	
	

	I
	Linear Probing, Quadratic Probing, Double Hashing,  Rehashing
	Learn Several methods for implementing the hash table, Compare these methods and solve problems using hashing. (CO1, CO2 - L2, L3)
	L
	CB/LCD
	3
	
	

	I
	Universal Hashing, Extendible Hashing
	Learn Several methods for implementing the hash table, Compare these methods and solve problems using hashing. (CO1, CO2 - L2, L3)
	L
	CB/LCD
	5
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	I
	Revision of UNIT-I
	L
	CB/LCD
	6
	
	

	II
	UNIT-II
Priority Queues (Heaps) – Introduction, Structure property, Heap order property, Basic Heap Operation
	Understand the basic idea of priority queues. (CO1 - L2)
	L
	LCD

https://visualgo.net/
	7
	
	

	II
	Implementing basic heap operations and other heap operations
	Learn methods for efficient implementation of the priority queue ADT. Compare various methods of implementation of priority queues. (CO1, CO3  L2, L3)
	L
	CB/LCD
	8
	
	

	II
	Binomial Queues: Binomial Queue structure, Binomial Queue Operations
	Learn the data structure that supports merging, insertion, & delete min in O(log N) time. (CO1 – L2)
	L
	CB/LCD
	10
	
	

	II
	Implementation of Binomial Queue, Priority Queues in the Standard Library
	Implement primary Binomial Queue operations. (CO1, CO3 – L2, L3)
	L
	CB/LCD
	12
	
	

	II
	Revision of UNIT-II
	L
	CB/LCD
	14
	
	

	III
	UNIT-III
Trees – AVL Trees, Single rotation, Double rotation
	Learn the tree data structure that the left and right subtrees have the height difference of 1

(CO1 - L2)
	L
	LCD

https://www.cs.usfca.edu/~galles/visualization/AVLtree.html
	15
	
	

	III
	AVL tree implementation: single rotation, double rotation
	Learn how to implement trees which support searching operations in O(log N) average time and  how to refine these ideas to obtain O(log N) worst-case bounds. (CO1, CO3 – L2, L3)
	L
	CB/LCD
	16
	
	

	III
	B-Trees: Definition of B-trees, Basic operations on B-trees, Deleting a key from a B-tree
	Learn the implementation of B-trees, which are balanced search trees are specifically designed to be stored on disks. (CO1, CO3 - L2, L3)
	L
	CB/LCD
	19
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	III
	Multi-way Search Trees – 2-3Trees: Introduction to 2-3 Trees, Searching an element in a 2-3 Tree
	Learn the representation of a 2-3 tree and search strategy in 2-3 trees. 

(CO1, CO3 - L2, L3)
	L
	CB/LCD
	21
	
	

	III
	Inserting an element in a 2-3 tree, deleting an element from 2-3 Tree
	Learn the conditions where to insert/delete an element in 2-3 tree and the strategy to be applied. 

(CO1, CO3 - L2, L3)
	L
	CB/LCD
	23
	
	

	III
	Red Black Trees – Properties of Red-Black, Rotations
	Learn the trees that are “balanced” in order to guarantee that basic dynamic-set operations take O(log n) time in the worst case. (CO1, CO3 - L2, L3)
	L
	CB/LCD
	25
	
	

	III
	Insertion and deletion in red-black trees
	Learn the conditions where to insert/delete an element in red-black tree and the strategy to be applied to make a tree balanced. 
(CO1, CO3 - L2, L3)
	L
	CB/LCD
	26
	
	

	III
	Revision of UNIT- III
	L
	CB/LCD
	28
	
	

	IV
	UNIT-IV 

Topological sort
	Learn to implementation the topological ordering of vertices by applying the algorithm. 
(CO1, CO3 - L2, L3)
	L
	CB/LCD
	29
	
	

	IV
	Single Source Shortest Path Algorithms:  Dijkstra’s, Bellman-Ford
	Learn to find the shortest path from a given source vertex to every vertex using the Dijkstra’s and Bellman Ford algorithm. (CO1, CO3 - L2, L3)
	L
	CB/LCD
	31
	
	

	V
	All-Pairs Shortest Paths: Floyd-Warshall’s Algorithm
	Learn to find the shortest path from all the vertices to every vertex using the Floyd’s Warshall’s algorithm. 

(CO1, CO2, CO3 - L2, L3, L3)
	L
	CB/LCD
	33
	
	

	IV
	Revision of UNIT-  IV
	L
	CB/LCD
	35
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	V
	UNIT-V 

Disjoint Sets – Equivalence relation, Basic Data Structure, Simple Union and Find algorithms
	Learn the efficient data structure to solve the equivalence problem; Implement simple Union and find algorithms. (CO1, CO2 - L2, L3)
	L
	CB/LCD
	36
	
	

	V
	Smart Union and Path compression algorithm
	Learn to improve the union and find algorithm and implement smart union and path compression.

(CO1, CO2, CO4 - L2, L3, L4)
	L
	CB/LCD
	37
	
	

	V
	String Matching – The naive string-matching algorithm
	Learn to search for the substring in the main string in the O(mn) time. 
(CO1, CO2 – L2, L3)
	L
	CB/LCD

Peer Teaching
	39
	
	

	V
	The Rabin-Karp algorithm
	Learn to pre-process the given main string, so that the expected running time to search the sub string is O(n+m). (CO1, CO2 – L2, L3)  
	L
	CB/LCD
	40
	
	

	V
	The Knuth-Morris-Pratt algorithm
	Learn to search for the substring to improve the time complexity to O(n). (CO1, CO2 – L2, L3)
	L
	CB/LCD
	41
	
	

	V
	Revision of UNIT-V
	L
	LCD

https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-851-advanced-data-structures-spring-2012/
	42
	
	


Legend: Teaching Mode 
CB: Chalk Board / LCD: Power Point Presentation/MOOCS: Massive Open Online Courses
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