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ANNA U N I V E R S I T Y ( U N I V E R S I T Y D E P A R T M E N T S ) 

B . E . / B . T e c h / B. A r c h (Ful l T ime) - END S E M E S T E R E X A M I N A T I O N S , NOV / D E C 2024 

B . T e c h I N F O R M A T I O N T E C H N O L O G Y 
V I S e m e s t e r 

IT5019 & Soft Comput ing 
(Regulat ion 2 0 1 9 ) 

T i m e : 3 h r s Max. Marks : 100 

C 0 1 Identify and descr ibe soft computing techniques and their roles in building intelligent 
mach ines . 

C 0 2 Recogn i ze the feasibil i ty of applying a soft computing methodology for a particular problem. 
C O S Apply fuzzy logic and reasoning to handle uncertainty and so lve engineer ing problems. 
C 0 4 Apply genet ic algori thms to optimization problems. 
C O S Design neural networks for pattern classif icat ion and regress ion problems. 
C 0 6 Compare different neural network approaches 
B L - B loom's Taxonomy L e v e l s 
( L I -Remember i ng , L2-Understanding, L3-Applying, L4-Analys ing, L5-Eva lua t ing , L6-Creat ing) 

P A R T - A (10x2=201\/larks) 
( A n s w e r al l Q u e s t i o n s ) 

Q. No. Q u e s t i o n s Marks C O B L 
1 What is the role of soft computing in building intelligent s y s t e m ? 2 C 0 1 L2 
2 What is F u z z y Assoc ia t i ve Memory ( F A M ) ? G ive an examp le 2 C 0 3 L I 
3 Name any 2 recurrent networks and differentiate it with feedforward 

network 
2 C 0 6 L2 

4 A neural network is trained with a data set having 10 fea tures and 
5 target c l a s s e s . Des ign a samp le feedforward neural network with 
single hidden layer for this c lassi f icat ion problem 

2 C O S L2 

5 What do you m e a n by b ias and va r i ance? 2 C 0 6 L I 
6 What is the advan tage of back propagation of error in a neural 

network during training? Is the errors back propagated in a 
multi layer perceptron neural network? 

2 C O S L2 

7 What do you m e a n by epoch in neural network? Wha t will happen 
to the learning p rocess if the number of epochs is i n c r e a s e d ? 

2 C O S L I 

8 Differentiate superv ised and unsuperv ised learning with e x a m p l e s 2 C O S L I 
9 What is the purpose of mutation in genetic algorithm? D o e s it 

improve the final solut ion? F rom the initial population of [1 1 0 1 1 ; 
0 1 0 0 1] generate a c rossover and mutation children 

2 C 0 4 L 3 

10 What is the di f ference between Roulette Whee l select ion and 
tournament se lec t ion? 

2 C 0 4 L 2 • 

P A R T - B ( 5 x 1 3 = 6 5 M a r k s ) 
(Res tnc t to a max imum of 2 subdiv is ions) 

Q. No. Q u e s t i o n s Marks C O B L 

11 (a) (i) Exp la in the fuzzy logic p rocess with complete s teps starting from 
fuzzif ication of cr isp input to defuzzif ication. Wha t is the output of 
fuzzy logic p rocess - cr isp or f u z z y ? Just i fy 

8 COS L I 

f 



(ii) Des ign a fuzzy logic controller for an automatic room temperature 
control sys tem with two inputs namely the room temperature, fan 
speed and a c temperature a s output. Design appropriate fuzzy if-
then rules, fuzzif ication and defuzzif ication p rocess with proper 
membersh ip function des ign 

5 C 0 3 L 3 

O R 
11 (b) (i) Exp la in the defuzzif icat ion methods used to find out the cr isp 

output in fuzzy logic. Wri te the formulas used and the commonly 
preferred method for defuzzif ication with justification 

8 C 0 3 L I 

(ii) Differentiate fuzzy and cr isp set with an example and expla in the 
necess i ty of including fuzz iness in computing 

5 C 0 3 L 3 

1 2 ( a ) (i) Exp la in the biological neural network structure with a neat 
d iagram. Exp la in the chemica l action in the neuron and the 
explain the condition under which a neuron is tr iggered 

8 C O S L 2 

(ii) Wha t do you m e a n by l inear separab le and nonlinear separab le 
da ta? Exp la in with an examp le 

5 C O S L 3 

O R 
1 2 ( b ) (i) Exp la in McCul loh-Pi t ts Neuron model with neat archi tecture 

diagram. Des ign an A N D gate with Mcculloh Pitts neuron model 
8 C O S L2 

(ii) U s e the Hebb rule to store the vector (1 1 -1 -1 ) in an auto 
assoc ia t ive neural net. (a) F ind the weight matrix (b) T e s t the inpu 
t vector x=(1 1 - 1 - 1 ) (c) T e s t the net with one mistake in the input 
vector 

5 C O S L 3 

1 3 ( a ) (i) Exp la in perceptron learning rule and delta learning rule with 
proper equat ions and derivation. Ana lyze the necess i t y of delta 
learning rule for any neural network 

8 C O S L4 

(ii) 

F igure 1 

Find the output of a 2 layer feed forward network shown in F igure 
1 for sigmoid activation function assuming s teepness factor a s 1. 
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1 3 ( b ) (i) Exp la in the back propagation neural network B P N archi tecture 
and algorithm. W h a t a re the factors assoc ia ted with B P N training 
algori thm? Ana l yze the inf luence of bias in the network 

8 C O S L 4 

(ii) Fo r the feed forward network with the initial weight and b ias 
va lues given in F igure 2 with a learning rate of 0.9 and sigmoid 
activation function, with a training tuple X=(1,0,1) and a c l a s s 
label of 1 , find the updation in weight and bias after first round of 
error back propagation 

5 C O S L 3 
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xl X2 X3 Wl4 wis W24 w25 W34 W35 W46 W56 64 es 66 
1 0 1 0.2 -0.3 0.4 0.1 -0.5 0.2 -0.3 -0,2 -0.4 0.2 0.1 

Figure 2 

14 (a) (i) In what w a y a SOIVI network differs from a multi layer perceptron? 
With neat d iagram and algorithmic s teps explain the archi tecture 
and the training p rocess in Se l f Organizing Map 

0 0 6 L 3 

(ii) Construct and test L V Q with four vectors ass igned to 2 c l a s s e s . 
A s s u m e learning rate=0.025 and continue iteration for 2 s teps . 
Initialize the re ference vectors using the first 2 entr ies of the table 
1 given below. A s s u m e the last 2 vectors a s training data 

Tab le 1 

C O S L4 

Vector C l a s s 
(1 0 10) 1 
(0 0 1 1 ) 2 
( 1 1 0 0) 1 
( 1 0 0 1) 2 

O R 
14 (b) (i) Exp la in how a n Adapt ive R e s o n a n c e Theory A R T 1 network 

support learning of new inputs and support the plast ic property? 
In what w a y it differs from a conventional neural network? Just i fy 
the a n s w e r s with archi tecture and algorithm 

C 0 6 L3 

Cons ider a Kohonen net with two cluster units and three input 
units. T h e weight vector for the cluster unit are (0 .9 ,0 .7 ,0 .6) and 
(0 .4 ,0 .3 ,0 .S) . F ind the winning cluster unit for the input vector 
(0 .4 ,0 .2,0.1) . U s e the learning rate of 0.2. Find the new weights 
for the winning unit 

C O S L4 

15 (a) (i) Exp la in the procedure of Gene t i c algorithm with a flow chart. G i ve 
an examp le for a genet ic algorithm application in real world 
problem 

C 0 4 L 3 

(ii) A s s u m e a population s i ze of 5, and accuracy a s the objective 
function to be max imized for a neural network mul t ic lass 
prediction. C rea te required mutation, c rossover and elite chi ldren 
for the next generat ion assuming the initial population a s [1 1 0 1 
1 0; 0 0 1 0 1 1 ; 0 0 1 1 0 0; 1 1 1 1 0 0; 0 1 1 1 1 1]. A s s u m e the 
accu racy of the initial population a s [92; 87; 9 1 ; 89; 74 ] . 

C 0 4 L S 

O R 
1S (b) (i) Exp la in in detail what is the necess i ty of mutation and c rossove r 

children in the populat ion? How will you fix the max imum number 
of generat ions an algorithm should be run for getting an optimal 
solut ion? 

C 0 4 L 3 

(ii) Why genet ic algorithm is termed a s stochast ic p r o c e s s ? W h a t will 
be the changes in the output of the algorithm when the genet ic 
algorithm is run for seve ra l t imes? Expla in with an examp le 

C 0 4 L S 
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P A R T - C ( 1 x 1 5 = 1 SIVlarks) 
(Q.No.16 is compulsory) 

Q. No. Q u e s t i o n s Marks C O B L 
16. (i) Implement an E x c l u s i v e O R function using any one neural network. 

P lan the archi tecture with required number of layers . A s s u m e 
proper threshold and weight va lues and justify the u s e of soft 
computing for the logic gates des ign 

10 0 0 2 L 5 

(ii) Des ign a hybrid soft computing model for traffic s ignal control us ing 
neural network, fuzzy logic and genet ic algorithm. T h e goal of the 
hybrid algorithm is to dynamical ly adjust traffic s ignal t imings to 
minimize traffic congest ion at intersect ions, reduce wast ing t ime 
and improve traffic flow. T h e inputs are traffic density on e a c h road 
from senso rs , ave rage vehic le s p e e d , pedestr ian cross ing d e m a n d 
and emergency vehic le detection. T h e output is s ignal duration for 
e a c h direction with priority for emergency veh ic les 

5 0 0 4 L 6 


