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UNIT 1: Fundamentals of Logic 3-0-0-3

Propositional Logic: Propositions, Basic logi i
pie: sitions, | gic operations and truth tables, Tautologies, Contradictions, Contigency,
;\ggchm of propasitions, Logical equivalence: the laws of logic, Logical implication: Rules of inference, Logical analysis
Fiargumcms, Some computing applications (Normal forms), Functionally complete sct of operations, Formal proofs.
m;stm Ol;dcr Logic: Predicates & quantifiers, Nested quantifiers, Use of quantificrs, Rules of inference, Validity of
uments.

thion of Proofs: Proof by counter example, the contrapesition, proof by contradiction, inductive proofs.
UNIT I1: Set Theory, Relations and Functions

Set Theory: sets & subsets, Venn diagrams, Set operations and laws, countable and uncountable scts, Cartesian product,
Cardinality, Principle of inclusion- exclusion.

Relations: Relation, Representation & propertics, n-ray relations and applications, Composition of relations, Closures

of relations, Equivalence relation & partitions, partial orders, compatibility relation.

Functions: Functions and its types, Inverse function, Composition of functions, Special functions, Recursively defined

functions, Computational Complexity, Analysis of algorithms.

Theorem Proving Techniques: Mathematical induction, strong induction, and well ordering, structural induction,

Pigeonhole principle.
UNIT HI: Algebraic Structures and Coding Theory

Algebraic Structures: Definition, Properties, Semi group, Monoid, Group, Properties of groups, Subgroup, Cyclic group,
Cosets and Lagrange's theorem, Permutation groups, Normal subgroup, Homomorphism and isomorphism of groups,
Congruence relation, Rings and Ficlds. Example and standard results.

Coding Theory: Elements of coding theory, Hamming matric, Parity-check and generator matrices, Coding and error
detection, Group codes: decoding with coset leaders and error correction, Hamming matrices.

UNIT IV: Partially Ordered Structures

Posets,: Definitions, ordered set, Hasse diagram, isomorphic ordered set, well ordered set, Minimal and Maximal elements,
LUB & GLB etc.

Lattices: Definition & Properties, Product Lattices, Isomorphic Lattices, Applications, Types of Lattices.

Boolean Algebras: Definitions & Properties, SOP & POS forms, Logic gates and minimization of circuits, Karnaugh
maps, Quine-McCl usky method.

Trees: Definition & Examples and Properties , Rooted tree, Binary.trec, Tree traversal, application in computer science
and engineering .




UNIT V: Combinatorics and Graph Theory

Combinatorics: Basic counting techniques, Diserete numeric functiond and propertiss, Recurrence relations and their

applications (modelling), various methods of solutions, system of recurrence telatinns, OGF & EGF, properties,
applications: solution of recurrence relations and combinatorial problems Polya's enumeration thenrsm and applications.

Graphs: Graphs and graph models, terminology, matrices associsted with graphs, [somarphism, Special types of graphs,
connectedness, Euler and Hamilton graphs with their applications, trees with properties, MST, planer graphs and
applications, ctiteria of planarity, Graph coloring and coloring models, directed graphs.

Books Recommended:

1. Trembley, 1P & R. Manohar, “Discrete Mathematical Structures with Applications to Computer Science”

S hematics and its Applications™, McGraw Hill
. Kenneth H. Rosen, “Discrete Mathematics and its Applicati ", il )
. Ralph, P. Garimaldi, “Discrete & Combinatorial Mathematics™ Pearson th?c'ii:nnte':“;’tﬂ.
4. Deo, Narsingh,"Graph Theory with applications to [:hgj'ncinng & ‘Sm;:;;:rﬂ; ‘Pvt, Ltd.: New Delhi.
$. Krishnamurthy, V., “Combinatorics Theory & Application”, East-We:
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UNIT I: Linear Programming Problems (LPP)

OR model, Formulation of {pp. model, Gra
method, Two-phase method, Special cases |

phical LPP solution and sensitivity analysis, simplex method, M-
Revised simplex method, Degeneracy,

. n simplex method application, Duality theory, Dual simplex method,
Sensitivity analysis, Various industrial application of LP.

UNIT 11 Transportation Models, Assignment Models and Integer Programming:

Formulation and Optimal solution of transportation models, Assignment models, Transshipment models,
Degeneracy in TP model, Industrial application, Formulation and Solution of integer lin

ear programming problems;
Cutting-plane algorithm, Branch and Bound algorithm, 0-1 ILPP, applications, Knapsack problem, facility-location
problem.

UNIT II1: Sequencing and Scheduling Model:

Sequencing problems- Travelling salesman problem, Machine-scheduling problem (Job shop), thwork‘ based
planning models, Objectives of CPM and PERT, Characteristics of CPM/PERT projects, Network diagram,

Terminology, Critical path, Project duration, PERT Network, Activity time, Probabilities of project completion,
Optimal crashing of project activities.

UNIT IV: Replacement and Inventory models:

Replacement Problems: Optimal age of equipment replacement, capital equipment discounting cost, Replacement
of items that fail, Individual and group replacement policies.

Inventory Models: Deterministic inventory models, Classic EOQ model, EOQ with price breaks, Multiterm,
stochastic inventory models under probabilistic demand and lead times.
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Dynamic programming: Bellman’s principle of optimality, computations in DP, Forward and Backward

re?l:rsions, Dynamic Programming formulations, Investment problem, General allocation problem, Storage coach
blem, Production scheduling. . B

r();rgnectic Algorithms: Working principles, similaritics and differences between Gas and Traditional methods, Gas

for constrained optimization, Applications of Gas to solve simple problems.

1. ;TSI.;Rao, “Optimization: Theory and Applications™ Willey Eastern Limited.

2. H.A. Taha, “ Operations Research- AN Introduction”, Macmillan, .

3. Hiller, F.S., G.J. Lieberman, “Introduction to Operations Research”, Hoiden-Day, ‘

4, Kalyanmoy Deb, “Optimizaton for Engineering Design: Algorithms & Examples * Prcntngc- Hall of India
5. B.E. Gillet, Introduction Operations Research- A Computer Oriented Algorithmic Approach, McGraw Hill 1989.



