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Ans“.r;;'"t.l-{;:"followlng questions:
QI1: For the following fuzzy set, find The crisp value which is obtained by CoG,

MoM, SoM and LoM. (8 marks)
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Q2: Let X={1,2,3,4,5} and Y={1,2,3,4,5).The membership functions
Small = {Ul+0.5r'2+0.~'3+0.5.~'4+115}. Medium {01]-!-0.51’241!3+0.5M+D!5}. and
Large = {0/1+0.2/2+0.5/3+0.8/4+1/5}. The rule-base of the fuzzy logic controller is:

1- If x is small Then y is medium i
2- If x is medium Then y is large
3- Ifx is large Then y is small

Using the fuzzy graph model and max-min method; find the output y if the input:
x* = {0/1+0.5/2+ 1/340.7/4+0.3/5} {10 marks}

C ¥
Q3: A controller in washing machine has two inputs; W is the weight of clothes (0-8
Kg) with linguistic variables {Light, Medium, Heavy}, and Dt is the amount of dirt
{1-9} with linguistic variables {Clean, Dirty, Soiled}, the output Lig is the amount
of cleaning liquid in mL {10-200}. The membership function distributions of the

controller inputs are shown in the figure below.
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Based on Sugeno approach, the rule-base of the fuzzy logic controller is:
1- IF Wtis L AND Dt is C THEN Liq=2 Wt + Dt.

2- IFWtisM OR Dtis D THEN Liq=6 Wt+7 Dt +10.

3- IF WtisM AND Dt is S THEN Lig=8 Wt +10 Dt -6.

4- IFWtisHORDtis C THEN Liq=14 Wt +16 Dt +3.

5- [F Wtis HAND Dtis D THEN Lig=18 Wt+16 Dt + 15.

Find the Outptgf at Wt =4.5 Kg and Dt =4, (10 marks)
%

Q4: The shown Neural Network has 0=0.2 and threshold value 8 = 0.
Xp= =1

n w1 wo

x W

This network will be trained to perform AND gate. Find the required weights WO,
W1, and W2.

Write the results in the following table: {12 marks}
Desired Initial Actual : ;
Epoch g output weights output Exyor. | Final weights
0=l 1x2| t |wo[wi[w2]| © ¢ [wolwilw2
-1/ 0(0 0 0511 ] 1
1 110101 0
11110 0
111 [ 1 1
11010 0
110101 0
11110 0
11111 1
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A= 3%03%o0.C =\n X, = (116*6){3 ~ 5 6’-
Ar= b*xo® = .3 o= W)y = 4 Gy
ARz= I %o -\ ¢ x—1=(l1r's')/z = 3.5 g
ﬂq = 3%elxoww= o Xy = Q208) f3 = 1y .
A= 3%0.6= 18 Ay < (l'.'+'5‘)/z = 165 (o3
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