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COURSE OVERVIEW:

The primary objective of this course is to introduce the concept of algorithm as a precise
mathematical concept, and study how to design algorithms, establish their correctness, study their
efficiency and memory needs. The course consists of a strong mathematical component in addition to
the design of various algorithms

COURSE OBJECTIVES:

1. To demonstrate performance of algorithms with respect to time and space complexity.

2. To explain graph and tree traversals.

3. To explain the concepts greedy method and dynamic programming. Applying for several
applications like knapsack problem, job sequencing with deadlines, and optimal binary search
tree, TSP and so on respectively.

4. To lllustrate the methods of backtracking and branch bound techniques to solve the problems
like n-queens problem, graph colouring and TSP respectively.

5. To familiarize the concepts of deterministic and non-deterministic algorithms.

COURSE OUTCOMES:

At the end of this course students will be able to:

Identify various Time and Space complexities of various algorithms

Understand Tree Traversal method and Greedy Algorithms

Apply Dynamic Programming concept to solve various problems

Apply Backtracking, Branch and Bound concept to solve various problems
Implement different performance analysis methods for non deterministic algorithms

SYLLABUS
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UNIT -1

INTRODUCTION: Algorithm, pseudo code for expressing algorithms, performance analysis-space
complexity, time complexity, asymptotic notation- big (O) notation, omega notation, theta notation and
little (o) notation, recurrences, probabilistic analysis, disjoint set operations, union and find algorithms.

UNIT - 1I

DIVIDE AND CONQUER: General method, applications-analysis of binary search, quick sort, merge
sort, AND OR Graphs.

GREEDY METHOD: General method, Applications-job sequencing with deadlines, Fractional
knapsack problem, minimum cost spanning trees, Single source shortest path problem.

UNIT -1l

GRAPHS (Algorithm and Analysis): Breadth first search and traversal, Depth first search and
traversal, Spanning trees, connected components and bi-connected components, Articulation points.
DYNAMIC PROGRAMMING: General method, applications - optimal binary search trees, 0/1
knapsack problem, All pairs shortest path problem, Travelling sales person problem, Reliability
design.

UNIT - IV

BACKTRACKING: General method, Applications- n-queen problem, Sum of subsets problem, Graph
coloring and Hamiltonian cycles.

BRANCH AND BOUND: General method, applications - travelling sales person problem, 0/1
knapsack problem- LC branch and bound solution, FIFO branch and bound solution.

UNIT -V
NP-HARD AND NP-COMPLETE PROBLEMS: Basic concepts, non-deterministic algorithms, NP-hard
and NP-complete classes, Cook's theorem.
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