13 Fuzzy Set Operations
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¥ qeralination of r:pcration:e on ?laseical S€tS to o
W being discussed in this section are termed
’??q,ﬂ:gc 4 in engineering applications. Let A and B
Vm:i; . con the universe, the following function the
f;ﬁrd for fuzzy sers A and Bon U.

perations on fuzzy sets is not unique. The fuzzy set
standard fuzzy set operations. These are the operations
be fuzzy sets in the universe of discourse U. Fora given
oretic operations of union, intersection and complement

jor

731.1 Union ‘ ,
e uion of fuzzy sets 4 and f3, denoted by AU B, is defined as

Igap(%) = max|i,(x), 1p(x)] =/1y(x) Vup(x) forallxe U

sheze / indicates max operation. The Venn diagram for union operation of fuzzy sets 4 and B is shown in
Faure 7-10.

1312 Intersection
Theintersection of fuzzy sets A and B, denoted by AN B, is defined by

parg) = minlpg (), pp()] =pale) A pipl(x) forall xe U

e indicates min operator, The Venn diagram for intersection operation of fuzzy sets 4 and B is shown
igure 71 |
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Figure 7-10 - Union of fuzzy ses 4and &
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Figure 7-11 Intersection of fuzzy sets 4 and B. i " = |

7.3.1.3 Complement
When 14(x) € [0, 1], the complement of 4, denoted as 4 is defined by

pzx) = 1—py(x) for dlxe U

The Venn diagram for complement operation of fuzzy set 4 is shown in Figure 7-12.

7.3.1.4 More Operations on Fuzzy Sets
1. Algebraic sum: The algebraic sum (4 + B) of fuzzy sets, fuzzy sets 4 and Bis deﬁncd as.

'u'xiHi(x) =y (x) +up (x) —Hy (x)- UB (%)
2. Algebraic producr:  The algebraic product (4 - B) of two fuzzy sets 4 and B is dcﬁncd a5 o

Mg Q(x) =piy(x)- #B(x)
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3. Bounded sum: The bounded sum (4 @ B) of two fuzzy sets 4 and B is defined as

Mgop(x) = min{1, py(x)+ug(x))]
4. Bounded difference: 'The bounded differencc (4 © B) of two fuzzy sets 4 and B is defined as .

1405(%) = max{0, fu,(x)—pup(x))
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