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1. Preamble 
The purpose of this course is to create awareness in students about the basic  terminologies used in the theory of fuzzy sets and neural networks and to understand  about the theoretical differences between fuzzy sets and classical sets.This course helps  the learner to apply the theory and applications of elementary fuzzy operators, rule of  inference, fuzzy arithmetic concepts, neural network, and various learning rules  eventually in practical applications 
2. Prerequisite 
Elementary Set Theory 
3. Syllabus 
Module 1: FUNDAMENTALS OF FUZZY SETS 
Basic concepts: fuzzy set theory- basic concept of crisp sets and Classical sets vs Fuzzy  Sets - Need for fuzzy sets - Definition and Mathematical representations - Level Sets - Fuzzy functions - Zadeh’s Extension Principle 
Module 2: OPERATIONS ON FUZZY SETS 
Fuzzy sets- complements- union intersection - combination of operation- Fuzzy  complement, t norm – Co norm and its properties, general aggregation operations 
Module 3: Fuzzy relations and Decision making 
Fuzzy relations-compatibility relations-orderings- morphisms- fuzzy relational  equations-fuzzy set and systems, Fuzzy Decision Making - Fuzzy Relational Inference - Compositional Rule of Inference  
Module 4: ARCHITECTURE OF NEURAL NETWORKS 
Architectures: motivation for the development of natural networks-artificial neural  networks-biological neural networks-area of applications-typical Architecture-setting  weights-common activations functions, Basic learning rules- Mc Culloch - Pitts neuron Architecture, algorithm, applications
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Module 5: ASSOCIATIVE NEURAL NETWORKS 
Back propagation neural net: standard back propagation-architecture algorithm derivation of learning rules number of hidden layers--associative and other neural  networks- hetro associative memory neural net, auto associative net- Bidirectional  associative memory-applications-Hopfield nets -Boltzman machine Neural network  based on competition 
4. Text Books 
1. George J Klir and Bo Yuan, Fuzzy Sets and Fuzzy Logic : Theory and Applications,  Prentice Hall NJ,1995. 
2. Timothy J. Ross, Fuzzy Logic with Engineering Applications, 3rd Edition, Willey,  2010 
5. Reference Books 
1. E P Klement, R Mesiar and E. Pap, Triangular norms, Kluwer Academic Press, Dordrecht, 2000.  
2. J. Zimmermann, Fuzzy Set Theory and its Applications, Allied Publishers, New Delhi,  1991.  
3. Kevin M Passino and Stephen Yurkovich, Fuzzy Control, Addison Wesley  Longman,1998. 
4. M Grabisch et al., Aggregation Functions, Series - Encyclopedia Of Mathematics And  Its Applications, Cambridge University Press, 2009 
5. Michal Baczynski and Balasubramaniam Jayaram, Fuzzy Implications, Springer  Verlag, Heidelberg, 2008 
6. Course Outcomes 
After the completion of the course the student will be able to 
CO 1: Students will be able to interpret fuzzy set theory and uncertainty concepts CO 2: Students will get the concept of fuzzy sets and operations on Fuzzy sets CO 3: Students will get the concept of fuzzy relations and rule of inference CO 4: Students will be able to understand the architecture and learning rules of   artificial neural network 
CO 5: Students will get the concept of associative and other neural networks
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7. Mapping of Course Outcomes with Program Outcomes 
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8. Assessment Pattern 
	Learning  
Objectives
	Continuous Internal Evaluation (CIE) 
	End Semester  
Examination  
(ESE out of 100) 

	
	Internal  
Examination 1 (50)
	Internal  
Examination 2 (50)
	

	Remember 
	10 
	10 
	20

	Understand 
	15 
	15 
	30

	Apply 
	15 
	15 
	30

	Analyse 
	10 
	10 
	20

	Evaluate
	
	
	

	Create
	
	
	




9. Mark Distribution
	Total 
	CIE 
	ESE

	
	Attendance 
	Internal  
Examination
	Assignment/Quiz/  Course Project
	Total
	

	150 
	10 
	25 
	15 
	50 
	100
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10. End Semester Examination Pattern 
There will be two parts; Part A and Part B. Part A contain 10 questions with 2 questions  from each module, having 3 marks for each question. Students should answer all  questions. Part B contains 2 questions from each module of which student should answer  any one. Each question can have maximum 2 sub-divisions and carry 14 marks 
*********************************
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