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MC5301 ADVANCED DATA STRUCTURES AND ALGORITHMS
DETAILED SYLLABUS

OBJECTIVES:

* Understand and apply linear data structures-List, Stack and Queue.
* Understand the graph algorithms.

» Learn different algorithms analysis techniques.

» Apply data structures and algorithms in real time applications

» Able to analyze the efficiency of algorithm

UNIT | LINEAR DATA STRUCTURES

Introduction - Abstract Data Types (ADT) — Stack — Queue — Circular Queue - Double Ended
Queue - Applications of stack — Evaluating Arithmetic Expressions - Other Applications -
Applications of Queue - Linked Lists - Singly Linked List - Circularly Linked List — Doubly
Linked lists — Applications of linked list — Polynomial Manipulation.

UNIT Il NON-LINEAR TREE STRUCTURES

Binary Tree — expression trees — Binary tree traversals — applications of trees — Huffman
Algorithm - Binary search tree - Balanced Trees - AVL Tree - B-Tree - Splay Trees — Heap-
Heap operations- -Binomial Heaps - Fibonacci Heaps- Hash set.

UNIT Il GRAPHS

Representation of graph - Graph Traversals - Depth-first and breadth-first traversal -
Applications of graphs - Topological sort — shortest-path algorithms — Dijkstra’s algorithm —
Bellman-Ford algorithm — Floyd's Algorithm - minimum spanning tree — Prim's and Kruskal's
algorithms.

UNIT IV ALGORITHM DESIGN AND ANALYSIS

Algorithm Analysis — Asymptotic Notations - Divide and Conquer — Merge Sort — Quick Sort -
Binary Search - Greedy Algorithms — Knapsack Problem — Dynamic Programming — Optimal
Binary Search Tree — Warshall’s Algorithm for Finding Transitive Closure.

UNIT V ADVANCED ALGORITHM DESIGN AND ANALYSIS

Backtracking — N-Queen's Problem - Branch and Bound — Assignment Problem - P & NP
problems — NP-complete problems — Approximation algorithms for NP-hard problems —
Traveling salesman problem-Amortized Analysis.
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