
Easwari Engineering College, Ramapuram, Chennai-89

Electronics and Communication Engineering
III yr – V sem CSE (A & B)

OEC-Soft Computing (OPEN ELECTIVE)

QUESTION BANK

UNIT I- INTRODUCTION AND NEURAL NETWORKS
PART-A

1. What is soft computing?
Soft computing is a collection of techniques spanning many fields that fall under various categories

in computational intelligence
Soft computing refers to a collection of computational techniques in computer science, machine learning 

and some engineering disciplines, which study, model and analyze very complex phenomena: those 
for which more conventional methods have not yielded low cost, analytic and complete solutions.

2. What ishard computing?
Hard computing, i.e., conventional computing, requires a precisely stated analytical model and often a

lot of computation time.
3. Compare soft computing vs hard computing.

Hard Computing Soft Computing
Lot of computation time Less computation time
Based on Binary logic, crisp Role model is the human

system, numerical analysis mind, Based on fuzzy logic
Requires exact input data Deals with computation
Produce precise answers Yields approximate answers

4. List the various types of soft computing techniques and Mention some application
areas for NN.

Neural Network
Fuzzy Logic Control
Evolutionary computation
Support Vector Machine
Face recognition ,Time series prediction, Processidentification, Process control ,Optical character 
recognition ,Adaptive filtering , Classification and Data association
Draw a biological NN and explain the parts

synapse axon
synapse axon

nucleus
nucleus

cell body
cell body

dendrites
dendrites
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5. What is an activation function?
The basic operation of an artificial neuron involves summing up of its weighted inputs and applying an 

activation function The output depends on the type of activation function

6. What are the different activation functions used and different learning rules 
available? Identity function. , Binary step function. ,Bipolar step function. , Sigmoidal function., Binary 
sigmoidal function.Bipolar sigmoidal function.Ramp function.
Hebb Rule ,Perceptron learning , Widrow –Hoff Rule , Generalized Delta learning rule or Back propagation rule

7. What is supervised learning and unsupervised learning? ( April / May 2011)
The ne ural network is presented with a sequence of training vectors or patterns. For each pattern 

an associated target output vector is provided. (The desired target). When a pattern similar to but not 
identical is presented NN produces an output . This actual output is compared with the target and an error 
signal is generated. The weights are the adjusted to obtain a new set of weights according to a training 
algorithm which uses the error signal
A sequence of input training vectors are provided to the NN. But no target will be specified. The 
net m odifies the weights according to some training algorithm such that most similar input vectors 
are assigned to the same output.

8. What do you mean by NN architecture ?
The arrangement of neurons into layers and the connection pattern within and between layers is called the
net architecture .In determining the number of layers the input units are not counted as a layerTypes of 
architecture are Single layer net and Multi layer net.
9. Explain a single layer net and multi layer net ?

A single layer net consists of1,Input units which receive signals from outside2. Output units from which 
the response of the net can be read 3.One layer of connection weights between the input and output unit

10. What is a back propagation NN?
Back propagation network is feed forward multi layer NN. The aim is to produce a balance between the ability to 
produce correct output to the input pattern used for training and the ability to produce reasonable response to 
similar but not identical pattern

11. Draw an artificial NN

12. Draw a two input perceptron.

In puts
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13. Write the expression for bipolar continuous and bipolar binary activation function
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14. Write the expression for bipolar continuous and bipolar binary activation function

15. What is learning rate? What is its function?
Denoted by α.Used to control the amount of weight adjustment at each step of training Learning rate
ranging from 0 to 1 determines the rate of learning in each time step
16. For derivative -based learning procedure why is a sigmoidal function is used instead of a

step function ?
If a step function is used the derivative term will be zero .Hence there will not be any output from the 
NN while sigmoidal is a continuous function whose derivative elitists.
17. Is it acceptable to initialize weight vectors in self organizing map to random 

unnormalised values . Justify in a few lines. ( November / December 2011 )
It is not acceptable to use unnormalised initial weight vectors since Euclidean distance is calculated to

determine the winning unit.
18. Draw a network for solving Exclusive OR problem.
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19. Explain the working of a self organizing map
This is used for clustering the patterns. The self organized network is also called topology preserving maps.
During the self organizing process whose weight vector matches the input closely ( Typically the square of
the minimum of Eulidian distance ) is chosen as the winner. The winning unit and its neighboring units ( in
terms of topology) update their weights.
20. Explain a multi layer net ?
A multi layer net is one with one or more layers ( or levels) of nodes , known as hidden units or layers 

between the input units and output units. There is a layer of weights between two adjacent levels of units.

There is no interconnection among the units of same layer.
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PART-B
1.i) Write short note on Adaline and Madaline networks (6) (( April/May 2011)

ii) Explain the single perceptron with its learning algorithm and its seperability and convergence property (10) ((

April/May 2011)
2.Describe hoe self organizing maps are different from other artificial neural networks and discuss the 
algorithm and features of Kohonen’s map (( April/May 2011)
3. Can a two input Adaline compute the XOR function? How will you solve the same by using Madaline ? 
( Nov?Dec 2011)
4. i) Write various steps of the back propagation algorithm (10) ( May/June 2009)

ii) How does one improve generalization ability of neural networks ( 6) ( May/June 2009)
5.i) Sketch a typical self organizing network which preserve the topology and write the principle behind the same (
10) (( May/June 2009)
ii) Sketch a typical neuro controller architecture ( 6) (( May/June 2009)
6.Discuss the features of a simple Kohonen self organizing net work with 2 inputs and 49 outputs Show how this 
is deployed as a competition based network paradigm for data clustering and how the network is trained. 
(Nov/Dec 2010)
7.For controlling an autonomous land vehicle with a neural network, one 3-3-2 Back Propagation network is 
used. A logistic function is used as the activation function. Develop a network model for the same.Also if you 
want to speed up the MLP training what method are to followed. (Nov/Dec 2010)
8.(i)compare the biological and artificial neural network with a neat sketch(6) (ii) Explain briefly about 
the perceptron multilayer net with its algorithm.(10)
9.(i)write the algorithm for back propogation for back propogation training and explain about the updation 
of weight(12) (ii) What is called supervised and unsupervised training?
10. Draw and Explain the multiple perceptron with its learning algorithm .

UNIT II ARTIFICIAL NEURAL NETWORK
PART-A

1. What is associative memory?
A neural net that is trained to associate a set of input vectors with a 
corresponding set of output vectors is called associative memory.
2. What is auto associative memory?
If the desired output vector is same as the input vector, the net is an 
auto associative memory.
3. What is hetro-associative memory?
If the desired output vector is different from the input vector, the net is an 
hetroassociative memory.
4.What is the other name of Auto associative net?
Content addressable nature.
5.Justify why Artificial Neural Network is called adaptive system during training. ( April / May 2011) 
During training or learning phase the weight vectors are continuously updated according to some learning rule 
till the target is achieved .hence this phase is called adaptive .
6.what is Counter Propagation Network(CPN).
Defined by Robert Hecht -Nielsen in 1986, CPN is a network that learns a bidirectional mapping 
in hyperdimensional space.
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－CPN learns both forward mapping （from n-space to mspace）and, if it exists, the inverse mapping 

（from mspaceto n-space）for a set of pattern vectors.
7. Which net is related to “winnertake 
all”? Competitivelearningnetwork.
8. What is meant bywinnertakeall?

Onlytheneuron with thelargest activation is allowed to remain on.
9. What is theothernameofKohonen Self-

organisingmaps? Topologypreservingmaps.
10. Why Hopfield network is called as recurrent neural network?
A Hopfield network is a form of recurrentartificial   neural network   invented by John Hopfield in 1982. Hopfield 
nets serve as content-addressable memory systems with binary threshold nodes. They are guaranteed to converge to
a local minimum, but convergence to a false pattern (wrong local minimum) rather than the stored pattern (expected
local minimum) can occur. Hopfield networks also provide a model for understanding human memory.
11. What is adaptive resonance theory.
The adaptive resonance theory (ART) has been developed to avoid the stability-plasticity
dilemma in competitive networks learning. The stability-plasticity dilemma addresses 
how a learning system can preserve its previously learned knowledge while keeping its 
ability to learn new patterns.
12. What is theothernameofAuto associativenet?
Content addressablenature.
13. What is stability-plasticity dilemma?
A learningagent should beplastic, or adaptivein reactingto changing environments meanwhileit should bestableto
preserveknowledgeacquired previously.
14. What is leaky learning?
To updatetheweights ofboth thewinningand losingunits, but useasignificantly smallerlearningrate
forthelosers; this is commonlyreferred to as leakylearning.
15. Namesome application of competitivelearningnetwork.
Data compression in communication and imageprocessing,graph partitioningand word perception models.
16. Namesome application ofKohonen self-organizingnetwork . 
neural phonetictypewriter, to learn ballistic arm movements.
17.What are the properties of adaptive resonance theory?
An ART system has four basic properties. The first is the self-scaling computational
units. The attentional subsystem is based on competitive learning enhancing pattern 
features but suppressing noise. The second is self-adjusting memory search. The system 
can search memory in parallel and adaptively change its search order. Third, already 
learned patterns directly access their corresponding category. Finally, the system can 
adaptively modulate attentional vigilance using the environment as a teacher. If the 
environment disapproves the current recognition of the system, it changes this parameter to 
be more vigilant.
18.What are the limitations of competitive learning? Lacks 
capability to add new clusters when deemed necessary. It does 
not guarantee stability while adding cluster.
19.What is a boltzman machine and application of boltzman machine?
A Boltzmann machine is a type of stochastic recurrent neural network invented by Geoffrey Hinton and Terry 
Sejnowski.Boltzmann machines can be seen as the stochastic,   generative   counterpart of Hopfield nets capable 
of learning internal representations, and are able to represent and (given sufficient time) solve difficult 
combinatoric problems.
i) solving combinatorial optimization problem.
ii)carrying out learning tasks.
20. What is simulated annealing?
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Simulated annealing (SA) is a generic probabilisticmetaheuristic for the global optimization problem of locating 
a good approximation to the global optimum of a given function in a large search space. It is often used when the 
search space is discrete.

PART B
1. With a neat sketch explain the operation ( Training and Testing) of a Recurrent Neural Network( Nov/Dec 2009)
2.i) Describe briefly the architecture of Hopfield Network (6) (April/May 2010)

ii) Explain the algorithmic steps involved to solve any one of the optimization problem using Hopfield neural 

network . State the problem clearly and explain the mapping of the same to the Hopfield network. (April/May
2010).
3. Explain theCompetitivelearningnetwork withan example
4. Explain theKohonen selforganisingnetwork with an example
5. Explain theLearningvectorquantization vectornetwork with an example
6. Explain theBinaryHopfield network with anexample
7. Explain theAdaptive resonancetheorynetwork with an example
8. Draw the architecture of Hopfield net.design Hopfield net for 4 bit bipolar 
pattern The training pattern are
I sample S1[1,1,-1,-1] II
Sample S2[-1,1,-1,1] III
sample S3[-1,-1,-1,1]
Find the weight matrix and energy for three input samples.
9. What do you mean by neuro controller explain its application in inverted pendulum system.
10. Explain briefly about the process identification with reference to the feed forward and plant 
inverse identification.

UNIT III-FUZZY LOGIC SYSTEM
PART-A

1. In What context fuzzy systems are 
used? Fuzzy systems are used in two contexts
i) In situations involving highly complex systems whose behaviours are not well defined or understood ie the
absence of a precise mathematical model describing the system ii) Where an approximate but fast solution is
required
2. What are the limitations of Fuzzy system?
i) It is a rule based system rather than based on definite mathematical expression Therefore solution is obtained 
using deductive reasoning which may not be exact solution ii) In order to not to miss a possible solution or to 
increase the accuracy, the number of rules framed must be quite large making the working tiresome
3. What is the difference between crispest and fuzzy set?
In crisp set the transition for an element in the universe of discourse , between membership and non membership in
the given set is abrupt. Ie either it belongs or does not belong.µ 1 Ɛ ,  µ 0 €
In fuzzy set this transition is gradual ie Fuzzy set is a set containing elements that have varying degree 
of membership
4. What is fuzzification?
The process of converting the crisp values of input variable which are entering a fuzzy system into 
membership grade in one or many fuzzy sets is termed as fuzzification.
5. Define of fuzzy logic and Mention some applications of Fuzzy logic
A form of knowledge representation suitable for notions that cannot be defined precisely, but which depend 
upon their contexts.
Temperature Controller, Anti – Lock Break System ( ABS ) , Washing machines and Air condition systems
6. What is alpha or lambda cut set and What is cardinality of a Fuzzy set?
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The set Aλ is a crisp set called lambda cut( or alpha cut) set of a fuzzy set A, where .Aλ = { x/ μA (x) ≥ λ } . This 
is a crisp set derived from its parent fuzzy set.
The cardinality of a fuzzy set A, the so-called SIGMA COUNT, is expressed as a SUM of the values of the

membership function of A, μA(x):cardA= μA(x1) + μA(x2) + … μA(xn) = ΣμA(xi), for i=1..n

7. What is an empty Fuzzy set and What do you mean by height of a Fuzzy 
set? A fuzzy set A is empty, IF AND ONLY IF: μA(x) = 0, ∀x∈X
Example: Consider X = {1, 2, 3} and fuzzy set A = 0/1 + 0/2 + 0/3, then A is empty.

The height of a fuzzy set A is the largest membership grade of an element in A  height(A) = maxx(μA(x)).
8. What is union in Fuzzy set operation and intersection in Fuzzy operation?
The membership function of the Union of two fuzzy sets A and B with membership functions ‘μA’ and ‘μB ‘ 
respectively is defined as the maximum of the two individual membership functions. This is called the maximum 
criterion. The Union operation in Fuzzy set theory is the equivalent of the OR operation in Boolean algebra.

The membership function of the Intersection of two fuzzy sets A and B with membership functions ‘μA’ and ‘μB ‘ 
respectively is defined as the minimum of the two individual membership functions. This is called the minimum 
criterion. The Intersection operation in Fuzzy set theory is the equivalent of the AND operation in Boolean algebra

9. What is Fuzzy compliment and What is a Fuzzy relation ? ( April /May 2010)
The membership function of the Complement of a Fuzzy set A with membership function ‘μA’ is defined as the 
negation of the specified membership function. This is called the negation criterion. The Complement operation 
in Fuzzy set theory is the equivalent of the NOT operation in Boolean algebra

A fuzzy relation maps elements from one universe X to another universe Y with membership 
function expressing various degrees of strength of relation on the unit interval [0,1]
10. What are the different Fuzzy relation operation?
Let R and S are the fuzzy relation on cartesian space X x Y . The n the following operations are possible

1,Union:μ R v S = max [ μ R (x,y) , μ S (x,y) ] , 2. Intersection :μ R Λ S = min [ μ R (x,y) , μ S (x,y) ] 3. 
Compliment :μ −R ( x,y) = 1 - μ R (x,y) 4. Containment R с S = μ R (x,y) ≤ μ S (x,y) 11. Define a Fuzzy 
Cartesian product.
Let A be a fuzzy set on universe X and B is a fuzzy set on universe Y . The Cartesian product between A and B 
will result in a fuzzy relation such that A x B = R C X x Y , where R has a membership
μ R (x,y) = min [ μA (x) , μB (y) ]
12. Draw the block diagram of a Fuzzy logic system.

13. Define membership function and What is Fuzzy inference machine ?
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A membership function (MF) is a curve that defines how each point in the input space is mapped to a 
membership value (or degree of membership) between 0 and 1. The input space is sometimes referred to as the 
universe of discourse
The core section of a fuzzy system is that part, which combines the facts obtained from the fuzzification with 
the rule base and conducts the fuzzy reasoning process. This is called a fuzzy inference machine. Here rule and 
composition operations are applied .
14. What is defuzzification and What are the advantages of Fuzzy controller?
We obtain a fuzzy set from the reasoning process .This fuzzy information must be transformed into a single value that 
will actually be applied. This transformation from a fuzzy set to a crisp number is called a defuzzification.

15. 1.Very robust and Can be easily modified , 2.Can use multiple inputs and outputs sources , 3.Much 
simpler than its predecessors (linear algebraic equations) 4.Very quick and cheaper to implement
16. What is a Fuzzy rule and Fuzzy linqistic variable?
A fuzzy rule can be defined as a conditional statement in the form:

IF x is A THENy is B
where x and y are linguistic variables; and A and B are linguistic values determined by fuzzy sets on the universe 
of discourses X and Y, respectively.
A linguistic variable is a variable whose values are sentences in a natural or artificial language.
17. Explain Centre of Gravity method of defuzzification
It finds the point where a vertical line would slice the aggregate set into two equal masses. Mathematically this

centre of gravity (COG) can be expressed as:
b

∫ A (x )x dx

∫ A ( x )dx
18. Explain the difference betweena conventional control system and Fuzzy control
The main difference between a conventional control system and a fuzzy logiccontrolled system is not only in 
the type of logic (Boolean or fuzzy) but in the inspiration.The former attempts to increase the efficiency of 
control algorithms; the latter is based on the implementation of human understanding and human thinking in 
control algorithms
19. What do mean by Fuzzy logic controller and What is rule base in FLC?
By a fuzzy logic controller (FLC) we mean a control law that is described by a knowledge-based system 
consisting of IF...THEN rules with vague predicates and a fuzzy logic inference mechanism.
The rule base is the main part of the FLC. It is formed by a family of logical rules that describes the relationship
between the input e and the output u of the controller.
20. Define Fuzziness of Fuzzy set( November / December 2011) and What is a Fuzzy function? 
( April /May 2010)
Fuzzyness can be defined as an intrinsic property of fuzzy sets as abstract mathematical objects, without taking 
into account what kind of information a Fuzzy set is representing.
The fuzzy function gives, for a certain value of the control variable, its membership value (from 0 to 1) for the 
set defined by the shape and numerical parameters.

PART-B
1. Give the general scheme for a Fuzzy controller. How different modules are are interconnected? Deploying 
the above how will you solve the problem of stabilizing the inverted pendulum. ( November / December 2011)
2.Summerise the features and benefits of the following Fuzzy propositions ( April /May 2011)

(i) Unconditional and qualified propositions (8)
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(ii) Conditional and Unqualified propositions (8)
3.Explain different types of Defuzzification methods with suitable example.
4.Explain different membership function with diagram
5.Explain self organizing FLC. Mention its advantages over fuzzy logic controller
6.Describe a typical case study in which Fuzzy logic is used as a model and controller.
7.Consider four travel packages offered by Thomas Cook, Club Mahindra, World around, and Himalaya Travels. 
We want to choose one. Their costs are INR 100,000, INR 200,000 , INR 150,000 and INR 175,000. Their travel 
time in hours are 150, 200, 100,and 125 respectively. They are viewed as interesting with degrees 0.4 , 0.3 ,0.6 ,0.5. 
Define your own fuzzy set of acceptable travel times. Then determine the fuzzy set of interesting travel packages 
whose cost and travel times are acceptable and use this set to choose one of your own packages. ( November / 
December 2011)
8.Given a conditional and qualified Fuzzy proposition ‘P’ of the form .
P: If x is A, then y is B is S where ‘ S’ is fuzzy truth qualifier and a fact is in the form” x is A” We want to make an
inference in the form “y is B “ Develop a method based on the truth- value restrictions for getting the inference.
( November / December 2010)
9.i) Sketch the block diagram of fuzzy logic controller for a nonlinear process (4)

ii) Explain with case study , how to design a fuzzy logic controller for a non linear system of your choice.

(12) 10.Using Fuzzy logic model a sine wave.

UNIT IV- GENETIC ALGORITHM
PART-A

1. What is the main function of cross over operation in Genetic Algorithm? ( Nov / Dec2011)
Cross over is the recombination operation where two strings and a cross over site are selected to swap the elements
to produce next set of solutions.
2. Mention the role of fitness function in GA and what are the requirements of GA ( April /May 
2011) G.A works on the principle of survival of fittest.A fitness function quantifies the optimality of a solution 
(chromosome) so that that particular solution may be ranked against all the other solutions.
3. How does the ANT colony optimization differ from evolutionary programme of GA and What are
the parameters of GA( April /May 2011)
Genetic algorithms are a particular class of evolutionary algorithms that use techniques inspired by 
evolutionary biology such as inheritance, mutation, selection, and crossover (also called recombination).The 
ant colony optimization algorithm (ACO) is a probabilistic technique for solving computational problems 
which can be reduced to finding good paths through graphs.
The parameters of GA are 1.Selection 2.Cross over 3.Mutation
4. The popularity of GA is attributed by which factors? ( November / December 2010).
1.Concept is easy to understand 2.Modular, separate from application 3.Supports multi-objective optimization
4.Good for “noisy” environments 5.Always an answer; answer gets better with time6.Inherently parallel; easily
distributed
5. State the different selection methods in GA
1. Roulette Wheel selection ,2.Boltzman selection, 3. Tournament selection ,4,Rank selection 5, Staedy state
selection.
6. Define mutation.
It is the process by which a random deformation of the string after cross over is done with a certain probability to 
produce a modified generation
7. What sre the advantages of GA over conventional algorithms? (April / May 2010)
The advantages are
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1.Many ways to speed2.Easy to exploit previous or alternate solutions 3.Flexible building blocks for 
hybrid applications 4.Substantial history and range of use
8. What are the limitations of GA ? and When does one go for GA?
The limitations of genetic programming lie in the huge search space the GAs have to search for - an infinite 
number of equations.
GA is opted under the following circumstances.
1.Alternate solutions are too slow or overly complicated  2.Need an exploratory tool to examine new approaches
3.Problem is similar to one that has already been successfully solved by using a GA 4.Want to hybridize with an 
existing solution
9. Define the term cross over rate in GA.and Define mutation rate in GA.
Cross over rate is the probability of cross over denoted by Pc and varies from (0 -1) .This is calculated by 
finding out the ratio of number of pairs to be crossed to some fixed population.
Mutation rate is the probability of mutation which is used to calculate the number of bits to be mutated. 
This preserves the diversity among the population, which is very important for the search.
10. What is TABU search?

Tabu searcj is a local search method used for mathematical optimization.Local searches take a potential solution to
a problem and check its  immediate neighbors (that is,  solutions that  are similar  except  for one or two minor
details) in the hope of finding an improved solution. Local search methods have a tendency to become stuck in
suboptimal regions or on plateaus where many solutions are equally fit.
11. Mention some applications of Ant colony search.
Some of the applications are 1 Scheduling problem2 Vehicle routing problem3 Assignment problem4 Set problem
12. What are the steps involved in Tabu 
search The steps involved are
1.Solution representation and evaluation 2. Neighborhood structure/Move mechanism, 3. Move Attribute (used 

for Tabu classification) 4.. Tabu status and duration (tenure) 5.Aspiration criteria6. Stopping criteria
13. What is ANT colony optimization?

Ant Colony (-based) Optimisation is a method to solve optimisation problems based on the way that ants
indirectly communicate directions to each other. It uses Particle Swarm Optimisation — a different way to solve
optimisation problems, based on the swarming behaviour of several kinds of organisms.
14. What are the application and features of ANT colony algorithm?
application1.Traveling Salesman Problem 2.Quadratic Assignment Problem 3.Network Model Problem4.Vehicle 
routing
features 1.Inherent parallelism 2.Stochastic nature 3.Adaptivity 4.Use of positive feedback 5.Autocatalytic in 
nature
15. What are the disadvantages of ANT algorithm?
1.Slower convergence than other Heuristics 2.Performed poorly for TSP problems larger than 75 cities. 3.No
centralized processor to guide the AS towards good solutions
16. What are the strategies in Tabu search and the parameters of Tabu search? 
There are 3 main strategies
1.Forbidding strategy: control what enters the tabu list2.Freeing strategy: control what exits in the tabu list and
3.Short-term strategy: manage interplay between the forbidding strategy and freeing strategy to select trial solutions
parameters of Tabu search:
1.Local search procedure 2.Neighborhood structure 3.Aspiration conditions 4.Form of tabu moves 5.Addition of a 
tabu move 6.Maximum size of tabu list 7.Stopping rule
17. What ware the components and the characteristics of Tabu search? 
components1 Steepest Descent 2. Prohibition – based 3Memory - based

18. What are the advantages and disadvantagesof Tabu search?
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1.It is intuitive, since it generally does not include random elements 2• It is deterministic, and chooses the best 
option available to improve a solution.
19.What are the disadvantagesof Tabu search?
1.It may "cycle," or get in a rut, during the search for a good solution. 2• Unless given some enhancements, it is an 
"average" heuristic. 3. It is relatively slow, since a number of choices must be assessed before one is chosen.
20.What ware the characteristics of Tabu search?
1.Random selection of a neighbouring solution 2 Probabilistic acceptance of non-improving solutions 3 The best 
solution is recorded:

PART-B
1.Summarize the sequential p[procedures involved in the cross over and reproduction phase of GA with typical 
examples. (April / May 2011)
2.Assume atypical control problem of yours and explain the various steps involved in finding a solution using GA 

( November / December 2011)

3.Let a function be defined on the interval  [ 0,31] . Illustrate the use of GA for determining the

maximum of the given function ( Assume suitable missing data) ( Nov / Dec2011)
4.Discuss algorithmic syeps involved in solving an optimization problem using Tabu search with suitable examples.
( April / May 2010 )
5.Give step by step procedure for GA
6.Explain in detail the ANT colony algorithm
7.Compare and contrast Tabu search and ANT algorithm
8. Compare and contrast Tabu and GA
9. Compare and contrast GA and ANT algorithm
10.Discuss how GA can be used for a classification problem? How to choose inputs, GA parameters and fitness 
function.

UNIT V - APPLICATIONS
PART-A

1. A modern fully automatic washing machine is fixed with what type of intelligent control? Define the 
input and output of the system ( November / December 2010)

The washing machine will be fitted with Fuzzy logic intelligent control . The inputs will be the weight of the dirty 
cloth, time to be taken for washingand the out put will be the amount of washimg powder and water to be used.
2. Suggest a suitable evolutionary computing technique for finding optimized Economic Load Dispatch
The suitable computing technique for the optimized Economic Load Dispatch is Genetic algorithm because GA
uses evolutionary computing technique.
3. Name the shapes of the membership function available in fuzzy logic tool box
1. Trapezoidal, 2 Triangular, 3.Gaussian , 4. Sigmoidal 5 L function
4. An intelligent door locking system in vehicles deploy what kind of control?( Nov/Dec 2011) 
This will use the combination of Fuzzy logic and Neural Network because they combine rule base as well 
as knowledge base
5. Name any three commercial software used for soft computing techniques. ( Nov/Dec 2011)
1. Matlab 2. Pspice 3. Etap
6. Is there any application of Genetic Algorithm and its supporting tools in power systems and power
electronic drives? ( April/may 2011 )
GA is used in Power system foe Economic Load Dispatch , Load Regulation etc and for optimization of
components
7. Define stability.
A system is said to be stable if for a bounded input it produces a bounded output and also the output should 

decay to zero once the input is removed.
8. What is FLC
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FLC is Fuzzy logic Controller where a rule base is formed by an expert for agiven problem and a suitable solution 
is arrived at using an inference engine.
9. Define linear system and a nonlinear system.
A linear system is one which obeys super position principle and homogeneity Generally the output is 
directly proportional to the input.
a nonlinear system is any problem where the equation(s) to be solved cannot be written as a linear combination 
of the unknown variables or functions that appear in it (them). The output is not directly proportional to its input;
10. List the defuzzification methods available in Matlab tool box And What are the inference 
methods available in Matlab tool box ?
the defuzzification methods available in Matlab tool box1. Max –Min principle 2. Centroid method .3. 
Weigthes average method 4 . Mean max memebership function 5. Centre of sums
the inference methods available in Matlab tool box 1,Mamdani Systems 2, Sugeno models 3. Tsukamato models.

11. What are the advantages of Evolutionary algorithms over conventional optimization techniques.? 
They can solve complx optimization problems. More robust than traditional methods.which are based on logics and
mathematical programming
12. How will you analyze the stability of NN?
. First, a linear difference inclusion (LDI) state-space representation is established for the dynamics of each NN 
model. Subsequently, based on the LDI state-space representation, a stability criterion in terms of Lyapunov’s 
direct method is derived to guarantee the asymptotic stability of NN interconnected systems
13. How stability of Fuzzy logic control is found ?
In the stability analysis, the fuzzy controller is replaced with an appropriate describing function which represents 
the nominal model of the fuzzy controller. The Nyquist stability The Nyquist stability Criteria is then performed to 
determine the stability of the fuzzy control system. Additionally, this analysis can predict the existence of the limit 
oscillation.
14. What are the application of NN in control and What are the application of Fuzzy logic in control?
?
application of NN in control1.Process control 2.Robotics 3.Industrial Manufacturing 4.Aerospace applications etc.
the application of Fuzzy logic in control1.Process control 2.Robotics 3.Industrial Manufacturing 4.Aerospace 
applications etc.
15. Name a few NN readily available in Matlab tool box.
1. Mc-Culloah pitts 2, Hebb net .3. Perceptron 4. Adaline 5. Madaline . 5. BPN
16. What is meant by optimization? And List a few optimizing techniques .
In mathematics and computer science, an optimization problem is the problem of finding the best solution 
from all feasible solutions. Optimization problems can be divided into two categories depending on whether the 
variables are continuous or discrete.
List of a few optimizing techniques .1. Genetic Algorithm 2, Tabu search 3. Ant colony algorithm
17. For an air conditioner what will be the input and output in a Fuzzy controller? 
Inputs will be out side temperature and output will be fan speed and compressor timings.
18. What is power system optimization?
This cane defined as a broad set of interrelated decisions on obtaining, operating, and maintaining 
physical and human resources for electricity generation, transmission, and distribution that minimize 
thetotal cost of providing electric power to all classes of consumers, subject to engineering, market, 
and regulatory constraints.
19.What is a hybrid intelligent control?
Hybrid intelligent system denotes a software system which employs, in parallel, a combination of methods and 
techniques from artificial intelligence subfields as:1.Neuro-fuzzy systems 2.hybrid connectionist- symbolic models 
3.Fuzzy expert systems 4.Connectionist expert systems 5.Evolutionary neural networks 6.Genetic fuzzy systems
20. What are the disadvantages of Fuzzy control? and What are the disadvantages of NN control? 
Disadvantages of Fuzzy control1. Hard to develop a model from a fuzzy system 2.· Require more fine tuning 
and simulation before operational
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Disadvantages of NN control1. The neural network needs training to operate. 2.· The architecture of a neural
network is different from the architecture of microprocessors therefore needs to be emulated. 3.· Requires
high processing time for large neural networks.

PART- B
1.Consider A NN interconnected system which consists of a set of NN models. Establish a linear difference 
inclusion state (LDI) space representation for the dynamics. By Lyaponov’s direct method derive the 
stability criteria for guaranteeing the asymptotic stability of NN interconnected systems. (Nov / Dec 2011)
2.Write a detailed note on voltage stability analysis using genetic algorithm . (Nov / Dec 2011)
3.Using Matlab Neural Network tool box discuss how will you identify and control the linear and 
nonlinear dynamic system ( April / May 2011)
4.i) Write a brief note on stability of Fuzzy control systems  (8) ( April / May 2011)

ii) How Fuzzy logic controller is implemented using Fuzzy logic Matlab tool box. (8)
5. Explain from fundamentals how GA canbe used for solving the optimization problem. Give the detailed steps 
for solving any one optimization problem of your choice using GA (April / May 2010)
6.Decribe briefly the modeling and implementation of fuzzy logic controllerfor any one application. (April / 
May 2010)
7.Write short notes on the following:

i) Stability analysis of NN interconnected systems (8) (November / December 2010) ii) Stability analysis of
fuzzy control systems (8)
8. Explain how fuzzy logic control can be used for process control
9. Taking an example explain how stability of FLC can be analyzed?
10.Explain how will you optimize the load regulation problem using GA?
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