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DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENIGNEERING 

(REGULATIONS 2016) 

1. Vision of the Department / Programme: (Electrical and Electronics Engineering) 

 DV We envision a Department that leads in the field of Electrical and Electronics Engineering through 

education, training and research committed to influence the direction of the field and make a 

constructive contribution to society wherein the Department can thrive and grow. 

 
 

2. Mission of the Department / Programme: (Electrical and Electronics Engineering) 

DM 1 To create professionally competent and resourceful Electrical and Electronics Engineers. 

DM 2 To promote excellence in teaching, pioneering research and innovation for a sustainable 

growth of the nation and enrichment of humanity. 

 

 

3. Programme Educational Objectives (PEOs) : (Electrical and Electronics Engineering) 

The graduates of the programme will be able to 

PEO 1 Excel in professional career and/or higher education by acquiring knowledge in basic 

engineering, science and mathematics in Electrical and Electronics Engineering.  

PEO 2 Develop and apply engineering solutions for solving contemporary social and human issues 

with realistic constraints through modern tools. 

PEO 3 Exhibit professional and ethical standards, effective communication skills, teamwork spirit and 

multidisciplinary approach for successful careers in Indian and Multinational companies 

and to engage in lifelong learning. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



4. Programme Outcomes (POs) of B.E. - Electrical and Electronics Engineering 

PO1 Engineering Graduates will be able to: 

Engineering knowledge: Apply the knowledge of mathematics, science, engineering 
fundamentals, and an engineering specialization to the solution of complex engineering 
problems. 

PO2 Problem analysis: Identify, formulate, review research literature, and analyze complex 
engineering problems reaching substantiated conclusions using first principles of 
mathematics, natural sciences, and engineering sciences. 

PO3 Design/development of solutions: Design solutions for complex engineering problems and 
design system components or processes that meet the specified needs with appropriate 
consideration for the public health and safety, and the cultural, societal, and environmental 
considerations. 

PO4 Conduct investigations of complex problems: Use research-based knowledge and research 
methods including design of experiments, analysis and interpretation of data, and synthesis of 
the information to provide valid conclusions. 

PO5 Modern tool usage: Create, select, and apply appropriate techniques, resource, and modern 
engineering and IT tools including prediction and modeling to complex engineering activities 
with an understanding of the limitations. 

PO6 The engineer and society: Apply reasoning informed by the contextual knowledge to assess 
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant 
to the professional engineering practice. 

PO7 Environmental and sustainability: Understand the impact of the professional engineering 
solutions in societal and environmental contexts, and demonstrate the knowledge of, and 
need for sustainable development. 

PO8 Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms 
of the engineering practice.  

PO9 Individual and team work: Function effectively as an individual, and as a member or leader 
diverse teams, and in multidisciplinary settings. 

PO10 Communication: Communicate effectively on complex engineering activities with the engineering 
community and with society at large, such as, being able to comprehend and write effective 
reports and design documentation, make effective presentations, and give and receive clear 
instructions. 

PO11 Project management and finance: Demonstrate knowledge and understanding of the 
engineering and management principles and apply these to one’s own work, as a member 
and leader in a team, to manage projects and in multidisciplinary environments. 

PO12 Life-long learning: Recognize the need for, and have the preparation and ability to engage in 
independent and life-long learning in the broadcast context of technological change. 

PSO1 Professional Skill: Realize the generation, transmission, distribution and utilization of electrical 

power. 

PSO2 Testing: Formulate the testing procedures needed to make the measurements of electrical and 

electromagnetic quantities and to provide solution to the current real time problems. 

DOSINS CELL            HOD / EEE 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) R 2016 

SEMESTER - VII(Elective) 

16EE761 SOFT COMPUTING TECHNIQUES 
L T P C 

3 0 0 3 

Prerequisite:  Electronic Circuits,  Linear Integrated Circuits & Digital Logic Circuits 

Objectives: 

To understand the concept of different methods of analog communication. 

To gain knowledge of digital communication methods. 

To learn the concepts of various coding techniques. 
To familiarize in MAC used in communication systems for enhancing the number of users. 

UNIT - I INTRODUCTION [9] 

Approaches to intelligent control. Architecture for intelligent control. Symbolic reasoning system, rule-based systems, the 
AI approach. Knowledge representation. Expert systems. 

UNIT - II ARTIFICIAL NEURAL NETWORKS [9] 

Concept of Artificial Neural Networks and its basic mathematical model, McCulloch-Pitts neuron model, simple 
perceptron, Adaline and Madaline, Feed-forward Multilayer Perceptron. Learning and Training the neural network. Data 
Processing: Scaling, Fourier transformation, principle-component analysis and wavelet transformations. Hopfield network, 
Self-organizing network and Recurrent network. Neural Network based controller. 

UNIT - III FUZZY LOGIC SYSTEM [9] 

Introduction to crisp sets and fuzzy sets, basic fuzzy set operation and approximate reasoning. Introduction to fuzzy logic 
modeling and control. Fuzzification, inferencing and defuzzification. Fuzzy knowledge and rule bases. Fuzzy modeling 
and control schemes for nonlinear systems. Self-organizing fuzzy logic control. Fuzzy logic control for nonlinear time-
delay system. 

UNIT - IV EVOLUTIONARY  PROGRAMMING [9] 

Basic concept of Genetic algorithm and detail algorithmic steps, adjustment of free parameters. Solution of typical control 
problems using genetic algorithm. Concept on some other search techniques like tabu search and ant -colony search 
techniques for solving optimization problems. 

UNIT - V APPLICATIONS [9] 

GA application to power system optimization problem, Case studies: Identification and control of linear and nonlinear 
dynamic systems using Matlab-Neural Network toolbox. Stability analysis of Neural-Network interconnection systems. 
Implementation of fuzzy logic controller using Matlab fuzzy-logic toolbox. Stability analysis of fuzzy control systems. 

                                                                                                                                Total (L: 45  T:0) = 45 Periods 

Course Outcomes: On Completion of this course, the student will be able to 

 outline the concept of Intelligent techniques. 

 Infer the concepts of artificial neural network. 

  Discuss the concepts of fuzzy logic system with Classical system. 

 Apply the knowledge of Evolutionary algorithm for solving optimization algorithm.  

 Illustrate the applications of soft Computing Techniques  

 

Text Books : 

1 Jacek.M.Zurada, "Introduction to Artificial Neural Systems", Jaico Publishing House, 1999 

2 KOSKO,B. "Neural Networks And Fuzzy Systems", Prentice-Hall of India Pvt. Ltd.,1994. 

Reference Books : 

1 KLIR G.J. & FOLGER T.A “Fuzzy sets,uncertainity and information”,Prentice _ Hall of india Pvt. Ltd., 1993. 

2 Zimmerman H.J. "Fuzzy set theory-and its Applications"-Kluwer Academic Publishers, 1994. 

3 Driankov, Hellendroon, "Introduction to Fuzzy Control", Narosa Publishers. 
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Course plan 
 

SOFT COMPUTING TECHNIQUES 

LECTURE  

 Topic Source 
Page 

No 

Unit-1   INTRODUCTION 

L01 Approaches to intelligent control.  RB2 417-419 

L02  Architecture for intelligent control. RB2 422-426 
L03 Architecture for intelligent control. RB2 1.27 - 1.31 

L04 
Architecture for intelligent control. 

  
Collecting 

from website 
L05 Symbolic reasoning system, rule-based systems AI approach RB3 192-197 
L06 Symbolic reasoning system, rule-based systems AI approach RB3 429-435 

L07 
Symbolic reasoning system, rule-based systems AI approach 

  
Collecting 

from website 

L08 
Knowledge representation. Expert systems. 

 
Collecting 

from website 

L09 
Knowledge representation. Expert systems. 

  
Collecting 

from website 

Unit-2  ARTIFICIAL NEURAL NETWORKS 

L01 
Concept of Artificial Neural Networks and its basic mathematical 
model RB4 21-39 

L02  McCulloch-Pitts neuron model RB5 44-55 

L03 simple perceptron, Adaline and Madaline RB1 78-87 

L04 Feed-forward Multilayer Perceptron RB1 99-110 

L05 Learning and Training the neural network RB4 59-60 

L06 
Data Processing: Scaling, Fourier transformation, principle-

component analysis and wavelet transformations  
Collecting 

from website 

L07 Hopfield network RB1 92-95 

L08 Self-organizing network and Recurrent network. RB1 
153-167,187-

190 

L09 Neural Network based controller RB1 390-403 

Unit-3  FUZZY LOGIC SYSTEM 

L01 
Introduction to crisp sets and fuzzy sets, basic fuzzy set operation 
and approximate reasoning.  

RB3       18-28 

L02  
Introduction to crisp sets and fuzzy sets, basic fuzzy set operation 

and approximate reasoning 
RB3 28-30 

L03 
Introduction to crisp sets and fuzzy sets, basic fuzzy set operation 

and approximate reasoning 
RB3 31-32 

L04 Introduction to fuzzy logic modeling and control. RB3       52-55 

L05 Fuzzification, inferencing and defuzzification. RB3 90-91 

L06 Fuzzy knowledge and rule bases. RB3      95-103 

L07 Fuzzy modeling and control schemes for nonlinear systems. RB3    134-145 

L08 Self-organizing fuzzy logic control. RB3    239-245 

L09 Fuzzy logic control for nonlinear time-delay system. RB3 259-264 
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Unit-4   EVOLUTIONARY  PROGRAMMING 

L01 
Basic concept of Genetic algorithm and detail algorithmic steps, 

adjustment of free parameters.   
Collecting 

from website 

L02  
Basic concept of Genetic algorithm and detail algorithmic steps, 

adjustment of free parameters.  
Collecting 

from website 

L03 
Basic concept of Genetic algorithm and detail algorithmic steps, 

adjustment of free parameters.  
Collecting 

from website 

L04 Solution of typical control problems using genetic algorithm.  
Collecting 

from website 

L05 Solution of typical control problems using genetic algorithm.  
Collecting 

from website 

L06 Concept on some other search techniques like tabu search  
Collecting 

from website 

L07 Concept on some other search techniques like tabu search  
Collecting 

from website 

L08 Ant -colony search techniques for solving optimization problems.  
Collecting 

from website 

L09 Ant -colony search techniques for solving optimization problems.  
Collecting 

from website 

Unit-5  APPLICATIONS 

L01 GA application to power system optimization problem  
Collecting 

from website 

L02  GA application to power system optimization problem  
Collecting 

from website 

L03 
Case studies: Identification and control of linear and nonlinear 

dynamic systems using Matlab-Neural Network toolbox  
Collecting 

from website 

L04 
Case studies: Identification and control of linear and nonlinear 

dynamic systems using Matlab-Neural Network toolbox.  
Collecting 

from website 

L05 Stability analysis of Neural-Network interconnection systems  
Collecting 

from website 

L06 
Implementation of fuzzy logic controller using Matlab fuzzy-logic 

toolbox 
  

Collecting 

from website 

L07 
Implementation of fuzzy logic controller using Matlab fuzzy-logic 

toolbox  
Collecting 

from website 

L08 Stability analysis of fuzzy control systems  
Collecting 

from website 

L09 Stability analysis of fuzzy control systems.  
Collecting 

from website 

RBI Laurance Fausett Englewood cliffs, N.J., “Fundamentals of Neural Networks”, Pearson        

Education, 1992. 

RB2 S.Rajasekaran, G.A.Vijayalakshmi Pai, “Neural Networks, Fuzzy Logic and Genetic 

Algorithms”.  

RB3 Timothy J.Ross, “Fuzzy Logic With Engineering Applications”, TMH, 1997 
 

RB4 Jacek.M.Zurada, "Introduction to Artificial Neural Systems", Jaico Publishing House, 1999. 

RB5  S.N.Sivanandam, M.Paulraj, “Introduction to Artificial Neural Networks”, Vikas Publishing Pvt.Ltd. 

 

 



4 
 

K.S.R. COLLEGE OF ENGINEERING 

(Autonomous) 

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING 

SOFT COMPUTING TECHNIQUES 

2 MARKS QUESTIONS AND ANSWERS 

UNIT – I 

 

1. Compare between soft computing and hard computing. (Understanding) 

    Soft computing is used under uncertain conditions while hard computing (conventional computing) is 

    used for accurate and certain conditions. (or similar comparisons) 

 

2. Name any four techniques used in soft computing. (Understanding) 

    ANN, GA, PSO, Fuzzy logic can be used in soft computing. 

 

3. Draw a 4-5-1 artificial neural network. (Remembering) 

    Draw with 4 inputs, 5 in hidden layer and single output with usual with, bias and other units. 

 

4. What is the role a transfer function in artificial neural networks? (Remembering) 

    The transfer function also called activation function transfers (changes) the net input activity or sum              

of products of connecting weights with respective inputs and bias to produce output of the neural 

network. 

 

UNIT – II 

1. Define artificial neural network (ANN). (Remembering) 

An Artificial Neural Network is infor mation processing devices with the capability of 

        Performing computations similar to human brain or biological neural network. 

 

2.  List out the differences between artificial neural network and biological network. 

        Artificial Neural Network: (Remembering) 

 Slow in processing information. (Processing time in the range of nanoseconds. 

 Sequential or step by step processing. 

 Simple and compactable but cannot be used for complex pattern recognition 

       Biological network: 

 faster in processing information.( processing time in the range of milliseconds) 

 Parallel processing. 

 It can be used for complex pattern. 

   

3. Mention some of the features of human brain? (Remembering) 

 Parallel computing machine(parallelism) 

 Highly fault tolerant.( if one neuron dead the activity is taken by other neuron) 

 Decay ratio is less 

 Able to recollect the last stored information 

 

  4.What are the assumptions made in artificial neural networks? (Remembering) 

 Information processing occurs in many simple elements called neurons. 

 Signals are passed between neurons over connection link. 

 Each connection link has an associated weights, which in a typical neural net multiplies the 

signal transmitted. 
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 Each neuron applies an activation function to its net input in order to determine its output 

signal. 

5. Mention some of the supporting function of biological system? (Remembering) 

 Brain integrates and stores experience itself organize experience 

 Brain is able to make accurate prediction about new situation on the basics of previously self 

organized experience. 

 It doesn’t require perfect information. 

 The brain considers the new experience in the contents of stored experience. 

 

6. How the neural network characterized? (Understanding) 
                A neural network is characterized by 

 Its pattern of connections between the neurons 

 Its method of determining the weights on the connections 

 Its activation function 

 

7. What are the main components of a biological neuron? (Remembering) 

            The three main components of a biological neuron are 

 Dendrites 

 Soma 

 Axon 

 

8. What are Dendrites? (Remembering) 

      Dendrites are used to receive signals from other neurons. 

 

9.  What is the function of Synaptic gap? (Remembering) 

     A Synaptic gap is used to convert the electrical signals to some chemicals and these chemicals 

are again converted to electrical signals. 

 

10. What are the basic building blocks of artificial neural network? (Remembering) 

The basic building blocks of the artificial neural network are: 

o Network architecture. 

o Setting the weights. 

o Activation function 

 

11. Define bias. (Remembering) 

Bias acts exactly as a weight on a connection from a unit whose activation is always       

one. 

 

12. Define weight. (Remembering) 

    Weight is information used by the neural net to solve a problem. 

 

13. Define threshold. (Remembering) 

                  The threshold ‘_’ is a factor which is used in calculating the activations of the given net. 

 

14. Define Activation Function. (Remembering) 

    The activation function is used to calculate the output response of a neuron. 

       

     15. What are the classifications of activation function? (Remembering) 

 Identity function 
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 Binary Step function 

 Sigmoidal function  

    

16. What are the types of Sigmoidal Function? (Remembering) 

 Binary Sigmoidal Function 

 Bipolar Sigmoidal Function  

 

17. Define Learning. (Remembering) 

Learning is the process by which the free parameters of a neural network get adapted through a               

process of stimulation by the environment in which the network is embedded. 

 

18. What are the methods of learning or training algorithm? (Remembering) 

  Learning or training algorithms can be categorized as  

 Supervised training 

 Unsupervised training 

 Reinforced training. 

 

19. Define supervised learning. (Remembering) 

        If the training is accomplished by presetting of sequence of training vectors or patterns each with an 

associated target output vector. The weights are then adjusted according to a learning algorithm. This 

process is known as supervised learning. 

 Example – Delta rule, BPN (Back Propagation Networks)and CPN (Counter Propagation Networks). 

 

20. Define unsupervised learning. (Remembering) 

          A sequence of input vectors is provided but no target vectors are specified,(learning without 

supervisor) the net modifies the weights so that the most similar input vectors are assigned to the same 

output unit. 

Example – Kohonen SOM and ART. What are the different types of neural network? 

a) Single layer network – One layer of connection. 

b) Multi layer network – two or more layers of nodes between the input units and the output 

units. 

21. What is the need for training the network? (Remembering) 

      To achieve a balance between the ability to respond correctly to the input patterns that are used for 

training (memorization) and the ability to give reasonable response to input that is similar but not 

identical to that used in training.  

 

22. Define Training. (Remembering) 

    The process of modifying the weights in the connections between network layers with the objective           

of obtaining the expected output is called training. 

 

23. What are the three layers in artificial neural network? (Remembering) 

 Input layer 

 Output layer 

 Hidden layer 

24. Define input layer. (Remembering) 

  The neurons in this layer receive the external input signals and perform no computation, but simply     

transfer the input signals to the neurons in another layer. 

 

25. Define output layer. (Remembering) 

  The neurons in this layer receive signals from neurons either in the input layer or in the hidden 
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layer. 

 

 

26. Define hidden layer. (Remembering) 

  The layer of neurons that are connected in between the input layer and the output layer is known as 

hidden layer. 

 

27. Define feedback networks? (Remembering) 

The networks, which can return back the output to the input, thereby giving rise to an iteration 

process, are defined as feedback networks. 

  

28. Give some examples of feedback networks.(Remembering) 

Some examples of feedback networks are Simulated annealing, Boltzmann 

machine, Hop field net, etc. 

 

29. Draw the structure of McCulloch-Pitts neuron model. (Remembering) 

 

 

 

 

 

 

 

 

 

 

30. Write an algorithm for Hebb Net. (Remembering) 

   Step 0: Initialize all weights 

   Step 1: for each input training vector and target output pair, s:t, do steps 2‐4 

   Step 2: Set activation for input units: xi=Si(for i=1 to n) 

   Step 3: Set activation for output unit: y=t 

   Step4 Adjust the weights wi(new)=wi( old)+ xiy (1 to n) 

   Adjust the bias bi(new)=bi(old)+y 

 

31. What is the main purpose of Hop field network? (Remembering) 

A Hop field network is able to recognize unclear pictures correctly. However, 

      only one picture can be stored at a time. 

 

32. Define discrete Hop field net. (Remembering) 
       The discrete Hop field net is a fully interconnected neural net with each unit connected to every   

other unit. The net has symmetric weights with no self-connections i.e. all the diagonal elements of the 

weight matrix of a Hop field net are zero 

 

33. List two difference between Hop field and iterative auto associative net. (Remembering) 

The two mail differences between Hop field and iterative auto associative net are that in the Hop 

field net, 

• Only one unit updates its activation at a time, and, 

• Each unit continues to receive an external signal in addition to the signal from 

the other units in the net. 

 



8 
 

34. What is continuous Hop field net? (Remembering) 

The continuous Hop field net is a modified form of discrete Hop field net. It uses continuous   

valued output functions, which can be used either for associative memory problems or constrained 

optimization problems. 

 

35. What is a Self Organizing Map? (Remembering) 

        In competitive learning, the output neurons compete amongst themselves to be activated, with the 

result that only one is activated at any one time. The result is that the neurons are forced to organize 

themselves. This type of network is called a Self Organizing Map (SOM). 

 

36. What are the three stages in training back propagation network (BPN)? (Remembering) 

a) Feed forward stage  -  Feed forward of the input training pattern. 

b) Feed back stage       -  Calculation and back propagation of the associate error. 

c) Weight updation      -  Adjustment of weight. 

 

37. What is the learning algorithm used for the BPN? (Remembering) 

  The learning algorithm used for the BPN is generalized delta rule, which is simply a gradient 

     descent method to minimize the total squared error of the output computed by the net.   

 

38. What are the advantages of BPN training? (Remembering) 

 Application of the net involves only the computations of the feed forward phase. 

 Even if training is slow a trained net can produce its output very rapidly. 

 

39. How will be nature of activation function for BPN? (Understanding) 

           Activation function should be: 

 Continues. 

 Differentiable. 

 Monotonically non – decreasing. 

 Easy to compute its derivative. 

 Expected to saturate. 

  

 40. What are the applications of back propagation algorithm? (Remembering) 

 optical character recognition 

 image compression 

 data compression 

 control problems 

 

41. What are the four main steps in back propagation algorithm? (Remembering) 

 initialization of weights 

 feed forward function 

 back propagation 

 termination 

 

42. Explain the procedure for training the network? (Understanding) 

 Apply an input vector to the network and calculate the corresponding output values. 

 Compare the actual outputs with the correct outputs and determine a measure of the error. 

 Determine in which direction ( + or - ) to change each weight order to reduce the error. 

 Determine the amount by which to change each weight. 

 Apply the corrections to the weight. 
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      Repeat the steps “a” to “e” with all the training vectors until the error for all vectors in the training set 

is reduced to an acceptable value. 

 

43.What are the various parameters used for learning factors? (Remembering) 

 Choice of initial weights & Bias random initialization. 

 Frequency of weight updation. 

 Choice of learning rate. 

 Momentum factor. 

 Number of hidden layers and Nodes. 

 Number of training pairs. 

 Generalizability. 

 

44. What is the difference between training procedure and application procedure? 

(Remembering) 

  Training procedure: Input and target vectors are given, weights are adjusted to get 

required target. Application procedure : Training in done already when external input is given it 

will search for similar input and give the output. 

 

45. Compare fourier transform, time frequency analysis and wavelet tranform. (Understanding)  
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UNIT – III 

 

1. What are classical sets? (Remembering) 

Classical sets are objects that satisfy precise properties of membership. It 

has a crisp set boundary 

 

2. List the operations on classical sets? (Remembering) 

 Union AUB= {x |x € A or x € B} 

 Intersection A∩B= {x |x € A and x € B} 

 Complement A= {x | x € A, x € X} 

 Difference A | B= {x |x € A and x € B} 

 

3. List the properties of crisp sets? (Remembering) 

 Commutativity AUB=BUA 

      A∩B= B∩A 

 Associativity AU (BUC) = (AUB) UC 

      A∩ (B∩C) = (A∩B) ∩C 

 Distributivity AU (B∩C) = (AUB) ∩ (AUC) 

      A∩ (BUC) = (A∩B) U (A∩C) 

 Idempotency AUA =A 

 A∩A=A 

 Identity AUØ=A 

 A∩X=A 

 A∩Ø=Ø 

 AUX=X 

 Transitivity If AC B C C, then AC C 

 Involution A=A 

 

4. State the excluded middle laws and De Morgan’s laws for classical sets.(Understanding) 

       Excluded Middle laws: 

 Law of excluded middle AUA=X 

 Law of contradiction A∩ A=Ø 

 De Morgan’s Laws: 

 A∩B = AUB 

 A∩B = A∩B 

 

5. What are Fuzzy sets? (Remembering) 

Sets containing elements that have varying degrees of membership in the set 

are called fuzzy sets. 

 

6. List the Fuzzy set operations? (Remembering) 

 Union µAUB(x) = µA(x) µB(x) 

 Intersection µA∩B(x) = µA(x) µB(x) 

 Complement µA (x) =1-µA(x) 
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7. List the properties of fuzzy sets? (Remembering) 

 Commutativity AUB=BUA 

      A∩B= B∩A 

 Associativity AU (BUC) = (AUB) UC 

      A∩ (B∩C) = (A∩B) ∩C 

 Distributivity AU (B∩C) = (AUB) ∩ (AUC) 

      A∩ (BUC)=(A∩B)U(A∩C) 

 Idempotency AUA =A 

 A∩A=A 

 Identity AUØ=A 

 A∩X=A 

 A∩Ø=Ø 

 AUX=X 

 Transitivity If A CB C C, then AC C 

  Involution A=A 

 

8. Give De Morgan’s law and Excluded middle laws for fuzzy sets? (Remembering) 

De Morgan’s law: AUB= A ∩B 

A∩B= A U B 

Excluded middle laws: AUA ∩ X 

A∩A ∩ Ø 

 

9. What you mean by Universal set? (Remembering) 

Set of all elements in the universe is termed as Universal set 

X={x1, x2, x3…….} 

 

10. Define Cardinality number. (Remembering) 

Number of elements in the universe of discourse is called Cardinality 

number. It is denoted by nx 

 

11. Give the expression for cardinality of power set. (Remembering) 

P=2nx 

Cardinality of power set is infinity 

 

12. Differentiate classical and fuzzy set. (Understanding) 

      Classical Set 

         They have objects that satisfy precise properties of membership. 

      Fuzzy set 

 They have objects that satisfy imprecise properties of membership. 

 

13. Define fuzzification. (Remembering) 

Fuzzification is the process of converting a crisp quantity into a fuzzy 

quantity. 

 

14. What are fuzzy relations? (Remembering) 

Fuzzy relations R is a mapping from Cartesian space X ×Y to the unit interval 

[0,1] where the strength of mapping is expressed by the membership function of the 

relation for ordered pairs from the two universal or µR(x,y) 
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15. List the operations on fuzzy relations. (Remembering) 

 Union µRUS (x,y)=max(µR(x,y), µS(x,y)) 

 IntersectionµR∩S (x,y)=min(µR(x,y), µS(x,y)) 

 Complement µR(x,y)= 1- µR(x,y) 

 Containment Rc S=> µR(x,y) ∩µS(x,y) 

 

16. List the properties of fuzzy relations. (Remembering) 

 RU R = E 

 R∩R = O 

 

17. Define Defuzzification. (Remembering) 

Defuzzification is the conversion of a fuzzy quantity into crisp quantity. 

 

18. Differentiate fuzzification and defuzzification? (Remembering) 

      Fuzzification  

          It is the conversion of crisp quantity into fuzzy quantity. 

      Defuzzification  

         It is the conversion of a fuzzy quantity into crisp quantity. 

 

19. List the defuzzification methods. (Remembering) 

_ Max – membership principle 

_ Centroid methods 

_ Weighted average methods 

Classical set Fuzzy set 

They have objects that satisfy precise 

properties of membership. 

They have the objects that satisfy imprecise 

properties of membership. 

_ Mean-max membership 

_ Center of sums 

_ Center of largest area 

_ First(or last) of maxima 

 

20. Define core of a membership function. (Remembering) 

The core of a membership function is defined as the region of universe that is characterized by 

complete and full membership function in the set. 

 

21. Define core of a membership function. (Remembering) 

The support of a membership function is defined as the region of universe that is characterized by 

non-zero membership function in the set. 

 

22. Define boundaries of a membership function. (Remembering) 

The support of a membership function is defined as the region of universe that is characterized by 

non-zero membership function but not complete membership in the set. 

 

23. What is a normal fuzzy set. (Remembering) 

A normal fuzzy set is one whose membership function has at least one element x in the universe 
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whose membership value is unity. 

 

24. Define prototype of the set. (Remembering) 

For fuzzy sets where one and only one element has a membership function equal to one, this 

element is referred to as prototype of the set. 

 

25. Define a convex fuzzy set. (Remembering) 

A convex fuzzy set is described by the membership function whose membership values are 

monotonically increasing, or decreasing. 

 

26. Define cross over points of a membership function. (Remembering) 

The support of a membership function is defined as the elements of the universe for which a 

particular fuzzy set has values equal to 0.5. 

 

27. Define height of a fuzzy set. (Remembering) 

Height of a fuzzy set is the maximum value of membership function in a given set. 

 

28. Define degree of consensus. (Remembering) 

The individual preference of those in the decision group are collected to form a group metric whose 

properties are used to produce a scalar measure of “degree of consensus”. 

 

29. What are the two common measures of preference. (Remembering) 

The two common measures of preference average fuzziness and average certainty. 

 

30. What is Classical Bayesian decision method. (Remembering) 

These presume that future states of nature can be characterized as probability events. 

 

31. Define a convex fuzzy set. (Remembering) 

A convex fuzzy set is described by the membership function whose membership values are 

monotonically increasing or decreasing . 

 

32. Define prototype of the set. (Remembering) 

For fuzzy sets where one and only one element has a membership function equal to one, this 

element is referred to as prototype of the set. 

 

33. Define degree of consensus. (Remembering) 

The individual preference of those in the decision group are collected to form a group metric whose 

properties are used to produce a scalar measure of “degree of consensus”. 

 

34. Define height of a fuzzy set. (Remembering) 

Height of a fuzzy set is the maximum value of membership function in a given set. 
 

35. What are the basic elements of a fuzzy logic control system. (Remembering) 

Scaling factors, Fuzzification, Defuzzification, Knowledge base, Decision making Logic. 

 

 

36. Give the structure of of a fuzzy production rule system. (Remembering) 

A set of rules that represents the policies and heuristic strategies of expert decision maker. 
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37. What are the assumptions to be made in a fuzzy control system design? (Remembering) 

 The plant is observable and controllable. 

    A solution exists.  

 

38. Define approximate reasoning. (Remembering) 

The input data, rules and output action, or consequence are generally fuzzy sets expressed as 

membership functions defined in a proper space. The method used for evaluation is approximate 

reasoning. 

 

39. What is the purpose of Knowledge base module? (Remembering) 

It contains knowledge about the input and output fuzzy partitions. It will include the term set and 

the corresponding membersip functions defining the input variables to fuzzy rule based systems. 

 

40. Explain the steps in designing a fuzzy control system. (Understanding) 

 Identify the variables of the plant. 

 Partition the universe of discourse into a number of fuzzy subsets. 

 

41. List the features of fuzzy control system. (Remembering) 

 Fixed and uniform input-output scaling factors. 

 Fixed membership functions. 

 

42. What is the purpose of fuzzy control system in a TV? (Remembering) 

It controls the contrast, brightness, velocity modulation and sharpness. 

 

43. Define an adaptive fuzzy system. (Remembering) 

The input values are normalized and converted into fuzzy representations; the models rule base is 

executed in parallel fashion to produce a consequent fuzzy region. 

 

44. Define approximate reasoning. (Remembering) 

The input data, rules and output action, or consequences are generally fuzzy sets expressed as 

membership functions defined in a proper space. The method used for evaluation is approximate 

reasoning. 

 

45. What are the assumptions to be made in a fuzzy control system design? (Remembering) 

 The plant is observable and controllable. 

 A solution exists. 

 

46. List some of the applications of fuzzy logic control system. (Remembering) 

Inverted pendulum, Home heating system, Blood pressure during Anesthesia. 
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UNIT - IV 

. 

1. Why Genetic Algorithms? (Remembering) 

It is better than conventional AI in that it is more robust. Unlike older AI systems, they   do not     

break easily even if the inputs changed slightly, or in the presence of reasonable noise. Also, in searching a  

large state-space, multi-modal state-space, or n-dimensional surface, a genetic algorithm may offer  

significant benefits over more typical search of optimization techniques. (linear programming, heuristic,  

depth-first, breath-first, and praxis.)  

 

2. What is Genetic algorithm? (Remembering) 

             Genetic Algorithms are the heuristic search and optimization techniques that mimic the 

    process of natural evolution. 

  

3. Mention different steps in GA. (Understanding) 

 Initialize  

 Crossover 

 Mutation 

 Selection  

 

4. How selection is carried out in GA? (Understanding) 

           Selection Operator 

                   Preference to better individuals, allowing them to pass on their genes to the   next generation. The 

goodness of each individual depends on its fitness. Fitness may be determined by an objective function or 

by a subjective judgment.  

     

      5.  Define crossover. (Remembering) 

            Prime distinguished factor of GA from other optimization techniques, Two individuals are chosen   

from the population using the selection operator. A crossover site along the bit strings is randomly 

chosen. The values of the two strings are exchanged up to this point, If S1=000000 and s2=111111 and 

the crossover point is 2 then S1'=110000 and s2'=001111  

     The two new offspring created from this mating are put into the next generation of the population.  

      By recombining portions of good individuals, this process is likely to create even better individuals  

 

 
 

6. Define mutation. (Remembering) 

           With some low probability, a portion of the new individuals will have some of their bits flipped. Its 

purpose is to maintain diversity within the population and inhibit premature convergence. Mutation 

alone induces a random walk through the search space .Mutation and selection (without crossover) create 

a parallel, noise-tolerant, hill-climbing algorithms  
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7.  Write the steps involved in GA. (Remembering) 

1.  randomly initialize population  

2. determine fitness of population  

3. repeat  

 select parents from population  

 perform crossover on parents creating population  

 perform mutation of population  

 determine fitness of population  

4.  until best individual is good enough  

8. Why do we use a mutation in genetic algorithm? (Remembering) 

       When we do not get a new (different) offspring even by a crossover operation then to change the 

   offspring, we flip or change the bit/bits of the offspring to get different offspring. 

 

9. Draw any binary and real valued chromosome in a genetic algorithm. (Remembering) 

[1,0,0,0,1,1,..] binary and [1.2,-2.3,4.5,…] for real coded GA. 

 

10. What are the different types of crossover techniques used in GA? (Remembering) 

x Single point crossover 

x Two point crossover (Multi point crossover) 

x Uniform crossover 
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UNIT – V 

 

1. What is fuzzy logic in artificial intelligence? (Remembering) 

Fuzzy Logic (FL) is a method of reasoning that resembles human reasoning. The approach of FL 

imitates the way of decision making in humans that involves all intermediate possibilities between digital 

values YES and NO 

 

2. What is fuzzy logic control system? (Remembering) 

A fuzzy control system is a control system based on fuzzy logic—a mathematical system that 

analyzes analog input values in terms of logical variables that take on continuous values between 0 and 1, 

in contrast to classical or digital logic, which operates on discrete values of either 1 or 0 (true or false, 

respectively . 

 

3. What is fuzzy logic toolbox? (Remembering) 

  Fuzzy Logic Toolbox
™

 provides functions, apps, and a Simulink
®
 block for analyzing, designing, 

and simulating systems based on fuzzy logic. 

 

4. What is fuzzy logic and its application? (Remembering) 

  Fuzzy logic has been used in numerous applications such as facial pattern recognition, air 

conditioners, washing machines, vacuum cleaners, antiskid braking systems, transmission systems, 

control of subway systems and unmanned helicopters, knowledge-based systems for multi objective 

optimization of power. 

 

5. What is genetic algorithm optimization? (Remembering) 

A genetic algorithm (GA) is a method for solving both constrained and 

unconstrained optimization problems based on a natural selection process that mimics biological 

evolution. The algorithm repeatedly modifies a population of individual solutions. ... The sequence of 

points approaches an optimal solution.  

 

6. How do genetic algorithms work?(Understanding) 

The following outline summarizes how the genetic algorithm works: The algorithm begins by 

creating a random initial population. The algorithm then creates a sequence of new populations. Scores 

each member of the current population by computing its fitness value. 

 

7. Why mutation is important in genetic algorithm? (Remembering) 

Mutation (genetic algorithm) Mutation is a genetic operator used to maintain genetic diversity from 

one generation of a population of genetic algorithm chromosomes to the next. ... Hence GA can come to a 

better solution by using mutation. Mutation occurs during evolution according to a user-definable mutation 

probability. 

https://www.google.co.in/search?q=What+is+fuzzy+logic+toolbox%3F&sa=X&ved=2ahUKEwjS99KfxeDiAhUWT48KHcFCAhMQzmd6BAgBEAc
https://www.google.co.in/search?q=What+is+fuzzy+logic+and+its+application%3F&sa=X&ved=2ahUKEwie27KoxeDiAhUK3o8KHXtJCOgQzmd6BAgBEAg
https://www.google.co.in/search?q=What+is+genetic+algorithm+optimization%3F&sa=X&ved=2ahUKEwiL5q7UzuDiAhXw8HMBHWnsC2wQzmd6BAgMEBI

