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INSTRUCTIONS: Answer any FIVE questions. All questions carry equal marks. Make reasonable 
assumptions with clear declaration, wherever necessary. 

1. What are the steps involved in an empirical model development? Derive a relation to find out the 
;:oefficients of an empirical equation y = b1 + b2X1 + byc2+b,vc12 +bsX2 2 + bGX1X2 (write down the 
matrices properly). [5 + 5] 

2. Write the steps followed for designing an experiment follo~ing ~ fraction factorial design. Illustrate 
your answer considering four independent variables. [5 + 5] 

3. In a genetic algorithm based optimization, the following six strings were used: 1011 111; 1100 
011; 1111 001; 1001 101; 0101 100; 1010 101. The fitness function F = y1 + 1/(1 + y2) were 
found to be 0.686700, 0.605904, 1.816099, 0.685726, 0.7609700, 0.649737, respectively. Applying 
tournament selection procedure, the strings 5, 1, 5, 4, 3, and 1 were identified serially, on the basis 
of maximum values of fitness function. Calculate the new fitness functions, if Y1 = x1

2- 2 x1x2 + x/ 
dy 2 2 ' 

an 2 = x1 + 4x1x2- x2 . x1 max= 16, x1 min = 1, Xz max = 8, Xz min = 2, y 1 max = 3.5, y 1 min = 0, y 2 max= 2, 
Y2 min= -2.5. Comment on the evolution of the fitness function average as a result of tournament 
selection. 

4. On a five-point sensory scale 2, 3, 3, 5, and 2 judges scored on 'taste' and 1, 4, 3, 5, and 2 judges 
scored on 'aroma' of pineapple custard as poor, satisfactory, fair, good and excellent, respectively. 
If 3, 5, 2, 3, and 2 judges scored on quality attribute 'taste' as (not at all important/somewhat 
important/important/very important/extremely important) and 2, 1, 4, 2, and 6 judges scored on 
the same scale for 'aroma', then obtain the similarity values for pineapple custard. What linguistic 
score does the sample finally get? Use six-point standard fuzzy scale for obtaining similarity values. 

S. In a fuzzy logic based controller, the colour inputs are 'white', 'grey' and 'black' having peaks at 7S, 
SO, and 2S, respectively with base width of SO for all cases. For a particular sample, the colour value 
was found to be 60 and the distance value was 0.6 m. The data base for distance comprises of 'far' 
and 'near' triangles having peaks at 1m and O.S m with base width of 1m. If the action options ofa 
particular process are 'continue' and 'stop' triangles, peaking at 10 and 5 minutes with base width of 
10 minutes, obtain the precise duration of the process for the input data using centre of sums 
method. Firing rules are 'stop' for 'white' /'near' and 'continue' for all others. 

6. In a multilayer feed-forward ANN with back-propagation learning, there are one input node, two 
hidden neuron nodes, and one output node in three layers, respectively. If magnitudes of input, 
weight fractions to the hidden layer, and the same for the output layer are 0.4, {-0.3, 0.2) and (0.2, 
0.3) respectively, then obtain the output after the first generation. learning rate is +0.3S for the 
target output of 0.2. The hidden and output node transfer functions are sigmoidal and tan

sigmoidal, respectively. 

---------------~----------- ---------· ---~-· 




