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Fuzzy Set Theory and Grey System

e FUzzY LOGIC AND PROBABILITY THEORY
o Imperfection: Vague (Ill-defined, Fuzzy) Data; Uncertainty (Randomness)
o Fuzzy logic is mainly responsible for representation and processing of vague data.
o Probability theory is mainly responsible for representation and processing of uncertainty.

Imperfection
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Uncertainty Vagueness

Probability Theory
Possibility Theory
Dempster-Shafer

Fuzzy Set Theory
Fuzzy Logic

Imperfection and theories to handle it
(http://pami.uwaterloo.ca/tizhoosh/probability.htm)

Probability Measure Membership Function
Calculates the probability that an Calculates the membership of a
ill-known variable x ranging on U well-known variable x ranging on U hits
hits the well-known set A the ill-known set A
Before an event happens After it happened
Measure Theory Set Theory
Domain is 2U Domain is [0,1]U
(Boolean Algebra) (Cannot be a Boolean Algebra)

o Structure of information:

measurement-based, information
perception-based and = data -
Pseudo'measurement'based measurement-based perception-based
information. (Zadeh, 2002) -
numerical linguistic
examples Dana is 25 Dana is youn
e Fuzzy SETS P . anats yong
itis 85 it is hot
o Crisp Sets vs. Fuzzy Sets Robert is honest
O Membership FunCthHS aIld pseudo.measuremenf.based
Properties of Fuzzy Sets pseudo-numerical
= Membership Functions: checkout time is 11:00am

speed limit is 100 km/hour


http://pami.uwaterloo.ca/tizhoosh/probability.htm
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.88.9424&rep=rep1&type=pdf

Non-Increasing, Non-Decreasing, Triangular, and Trapezoid
= Properties of Fuzzy Sets?
o Fuzzy Logics and Fuzzy Control
o Decision Variables with Vagueness => Fuzzy Programming

0 Fuzzy Granulation => An Emerging Extension

e FUZZY PROGRAMMING
o Constraint Fuzziness: Inequities vs. Equations
0 Fuzziness in Objective Functions: Non-Decreasing and Non-Increasing Functions
0 Fuzzy Linear Programming
= Classification: Symmetric and Non-Symmetric
= Assumptions: Linear Membership Functions and Max-Min Operator
= Verdegay Approach; Werner Approach; Zimmermann Approach; Chanas Approach

® GREY SYSTEMS
o Grey Numbers
= Grey Information vs. White Information and Black Information
= Intervals => Interval Arithmetic
o Grey Systems: Systems with Grey Numbers
o Algebra of Grey Numbers and Operators for Grey Numbers
o Whitened (Mid-)Value and Grey Width

® GREY LINEAR PROGRAMMING
o All of the Decision Variables and Coefficients (Parameters) are Random
o Division of the GLP Model
= Sign of the Cost Coefficients; Two Sub-Models => Stability

1k B (http:/www.math.tku.edu.tw/chinese/mathhall/mathinfo/lwymath/chaos.htm )
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