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Part A

1 Total phenolic content was extracted from dehydrated oyster mushroom by super critical 10
fluid extraction method while varying pressure (15 - 23 MPa), extraction temperature (40
- 60°C) and amount of co-solvent (120 - 200 ml).

a Design a Central Composite Rotatable Design (CCRD) indicating the coded and
actual level combination of independent variables at which the experiments should
be conducted.

Suggest a Y:z Fractional Factorial Design indicating the coded and actual level combination
of independent variables at which the experiments should be conducted.

PartB

2 Find algebraic sum and algebraic product, algebraic difference, bounded sum, bounded 5x2
difference of the following two fuzzy sets: =10
A(x)= {(XI,0.2),(X2,0.3),(X3,0.4),()4,0.5)}
B(x)= {(XI,0.6),(X2,0.7),(X3,0.8),()4,0.9)}

3a. The input/target pairs are represented as 4

{Pi = [~],ti = 1},{P2 = [-;1],t2 = O},{P3 = L~1],t3 = O}
The problem is displayed graphically in the adjacent figure, where the two input

vectors whose target is 0 are represented with a light circle 0, and the vector whose
target is 1 is represented with a dark circle e.
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Design the network without bias using hardlimit transfer function. Find the decision
boundary for the given problem.

b. In a sensory analysis, triplets for overall sensory score of 2 beverage samples are given 6
as: (48.56 38.38 33.83), (82.24 53.38 30.90). In a standard 6 point triangular fuzzy
scale (Not satisfactory, Fair, Satisfactory, Good, Very good, Excellent: range 0 to 100)
compare them finding the similarity values and comment on the result.

4 In a genetic algorithm based optimization, the following six strings were used: 1011 10
11OJ; 1100 011 0; 1111 0010; ]001 1010; 010] 1001; 1010 1011. Calculate the fitness



function signifies maxirmsmg YI and rmmmismg Y2, applying tournament selection
nrocedure. Calculate the new fitness functions, if Y, = 2Xl 2 - XiX2 i X22 and Y: = 5X,2.:

2xx.~- x./- . Xi rnax= 1.5, X, min = 0.25, X2 max = 2.4, X2 min = 0.6, Y, max = 1.5. Y
min z: 0.25, Y:;max= 0.95, Y2 min= 0.05. Based on fitness value pairs for tournament
selection were chosen as (1,3), (2,4), (6,5), (6,3),(1,5), (3,2). Comment on the evolution
of the fitness function average as a result of tournament selection.

5 In a multilayer feed forward ANN with backpropagation learning there are two input 10
two hidden and one output nodes in three layers, respectively. 'The magnitudes of input,
weight fractions to the hidden layer and the same to the output layer are (0.45, 0.52), (0.4
0.2; 0.3 0.2) and (0.5 and 0.4) respectively. The target output is 0.45 and the transfer
functions for the hidden and output layers are sigmoidal and tan-sigmoidal, respectively.
Using an incremental mode of training calculate the changes in v (that is, llv) and w (that
is L\W) values during back propagation of error. The learning rate 11 is assumed to be 0.2.
Show one iteration only.


