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Q1 In a survey, students are compared based on their score marks and activity
participation. A universe of discourse of score marks is
X ={0,20,40,60,80,100}.
The standard discrete form of fuzzy set for marks S; and activity participation S,are as
follows:
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Find the following membership functions using standard fuzzy operations.

@ a5 U (x)
(3 maiks)

(g Ot (x)
(3 matks)
(3 marks)

(3 marks)

Q2  Suppose a fuzzy subset F is defined as

0 for 0 <y <30

(v — 30y / 30 tor 30 =y =60
e =00 -y)/30 for 60 £ y < 90

0 for 90 < y <120

(a) Based on the above definition, calculate the value of 4, when the values of y are

45,80 und 110.
(6 marks)

(b) Draw the graph o represent the above [unction.
(4 marks)
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TechnyCorp is manufacturing a new washing machine and has created the Fuzzy
Associative Matrix as illustrated in Table 1 to relate quantity and softness to
cyale_time. The following trapezoidal/triangular normalized membership functions

have been estimated:

Table 1: Fuzzy Associative Matrix

~ _ Quantity Small Medium Large
Softness ~~ —
Soft Delicate Normal Normal
Normal soft Light Normal Normal
Normal hard Normal Normal Strong
Hard Strong Strong Strong
|30 Jeo| |[o]
Table 2: cycle time
Cycle time Mem_l;_e_rgﬁip function
1, il0« x <20
Delicat delical ME=%) 1496« xe it
elicate eltcate(x) — (45 — 20) 40 £ x 5
0, if x = 45
0, if x <15
£-15) s <x<as
; i <x<
Light lightts) = (E"ifr;g)
I i <x<7
75— 45)’ if45<x <75
0, ifx > 75
0, if x <25
25
K 8) a5 <, <55
( 5-— 2..))
Normal normal(x) = (85 — 1)
_ if 85 < . 85
(85 -55)" REED
0, if x > 85
0, if x < 5%
Stron t (x) — (x — 55) if 55 < v < 80
h g strong(x ZE(T_E—E‘)' 1 = Y <
1, il x > 80

Answer the following questions:

(a) Design a fuzzy systein which accommodaltes the given situation.
(4 marks)
(b)  Construct the rule base statements for the given situation.
(10 marks)
£ v
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(c) Draw the membership function graph for fuzzy variable quantity, based on the
following fuzzy function:

1 ifo<x <25
“( (4.5_X) if25<x<45
sma “145-25) . -
m x) (4.5 —2.5) ! —
0, e
0, ifx <3
@B ey s
taemo) =4 )
medium(x) (7 x) FL €5 24
-5 T
U, ifx>7
0, if¥y « 5§
(x —5.8)
I =4 T GEET w7
arge(x) (7.5-55)" SIS S S

(8 marks)

() Draw the membership function graph for fuzey vatiable =octuess, based on the
following luzey lunction.

1, ifo<x =02
(0.45 — x)
t =q——— if02<x<04
SOft) =1 (oas 0z FO2Sx<045
0, if x > 0.45
0, if x < 0.15
o if 015 < x < 0.45
———————— 1 . X f
_ Jwas =015y e
normal_soft(x) = < (075 — x) s s <0
45 < x < 0.
(0.75 — 0.45)" ' =r=
0, if x > 0.75
0, if x < 0.25
(x — 0.25) _
m, if 0.25 <« x = 0.55
normal_hard(x) = (0.85 - x) .
(085 055y i[0F5 < x <085
0, if x> 0.85
0, if x < 0.55
hard(x) = | &%) posecv<oa
WA ") (08 —0s5) NUTTEYE

L, ifyx>08
(8 natks)

(e) Ifthe quantity = 0.37 and the softness = 0.6, calculate cycle time using
the max-min technique and centroid defuzzification (Estimate your own centroid

location). 5 "
marks
e
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