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Fuzzy Set Theory and Grey Information 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.
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Imperfection and theories to handle it
(http://www.facweb.iitkgp.ac.in/~shamik/spring2008/sca/tutorials/download/pami.uwaterloo.ca/tizhoosh/probability.htm)

Probability Measure

Membership Function

Calculates the probability that an ill-known
variable ranging on U hits the well-known set

Calculates the membership of a well-known
variable ranging on U hits the ill-known set

Before an event happens

After it happened

Measure Theory

Set Theory

Domain is 2U
(Boolean Algebra)

Domain is [0,1]U
(Cannot be a Boolean Algebra)

O Structure of information: measurement-based, perception-based and pseudo-

measurement-based information. (Dubois

and Prade, 2002)

e Fuzzy SETS information
. data
o Crisp Sets vs. Fuzzy Sets e ~—_
0 Membership Functions and measurement-based perception-based
Properties of Fuzzy Sets numerical linguistic
= Membership Functions: Non-
. . examples Dana is 25 Dana is young
Increasing, Non-Decreasing, itis 85° itis hot

Triangular, and Trapezoid
= Properties of Fuzzy Sets?

Decision Variables with Vagueness
= Fuzzy Mathematical Programming

Fuzzy Logics and Fuzzy Control

Robert is honest

pseudo-measurement-based

pseudo-numerical

checkout time is 11:00am
speed limit is 100 km/hour

= A Laundry Machine and An Air Conditioner with fuzzy control => Fuzzy Motorcycles


https://www.researchgate.net/profile/Didier_Dubois/publication/220643093_Possibility_Theory_Probability_Theory_and_Multiple-Valued_Logics_A_Clarification/links/573c5dbe08ae9f741b2eac7b.pdf

e FUZZY PROGRAMMING
o Constraint Fuzziness: Inequities vs. Equations
0 Fuzziness in Objective Functions: Non-Decreasing and Non-Increasing Functions
0 Fuzzy Linear Programming => FuzzyLP (Villacorta et al., 2017)

= Classification: Symmetric and Non-Symmetric => Fuzzy Constraints; Fuzzy Objective
= Assumptions: Linear Membership Functions and Max-Min Operator
= Verdegay’s Approach; Zimmermann’s Approach; Werner’s Approach; Tanak’s Approach

e 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
o The similarities and divergences between grey and fuzzy theory

® GREY LINEAR PROGRAMMING
0 Decision Variables and Coefficients (Parameters) are all Random.
o Division of the GLP Model
= Sign of the Cost Coefficients; Two Sub-Models => Stability
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https://core.ac.uk/download/pdf/323539506.pdf
https://github.com/olbapjose/FuzzyLP/blob/master/vignettes/FuzzyLP.pdf
http://fab.cba.mit.edu/classes/S62.12/docs/Hickey_interval.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0957417421011805

