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ELS 513 - DESIGN AND ANALYSIS OF ALGORITHMS

Total: 48 Hours

numbers: Basic arithmetic, Modylar arithmetic, Primality testing, Cryptography, Universal
hashing, Randomized algorithms, Divide-and-conquer algorithms: Multiplication, Recurrence
relations, Mergesort, Medians, Matrix multiplication, Fast Fourier transform, Decompositions of
graphs: The need of graphs, Depth-first search jn undirected graphs, Depth-first search in directed
graphs, Strongly connected components, (16 hours)

Unit - IT
Paths in graphs: Distances, Breadth-first search, Lengths on edges, Dijkstra’s algorithm , Priority
queue impiementations, Shortest paths in the presence of negative edges, Shortest paths in dags,
Greedy algorithms: Minimum Spanning trees, Huffman encoding, Horn formulas, Set cover,
Dynamic Programming: Shortest paths in dags, revisited, Longest increasing subsequences, Edit
distance, Knapsack, Chain matrix multiplication, Shortest paths, Independent sets in trees.
(16 hours)

(16 hours)

(1) Algorithms - Sanjoy Dasgupta, Christos Papadimitrioy and Umesh Vazirani, TMH-200g8

(2) Introduction to Algorithms — Thomas H.Cormen, Charles E. Leiserson, Ronald I, Rivest,
Clifford Stein, 3" edition, The MIT Press, 2009

(3) Combinatorial Optimization - Algorihms and Complexity, Christos H. Papadimitriou, Kenneth



