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Chapter 1 Introduction to the Theory
of Grey System

1.1 Outline on GST

1. Pioneer

Grey system theory, abbreviated to GST or GS, was pioneered by
Deng Julong in 1982. The original paper on GS, in international, by
Deng Julong, titled “ The Control Problems of Grey Systems” was
published in the international Journal Systems & control Letters, 1982,
No.5,p 288 ~ 294. Before this, Paper titled“Stability of Large Scale
System Having Incomplete Parameters via Minimum Information”
published by Deng Julong in 1979, at the conference on Military System
Engineering in Beijing, which might connotes the original edition on
GST. There thus is Grey System Theory Pioneer: Deng Julong ( refers to
Chinese Great Encyclopedic + Volume on Control & System Engineering
pl87, term“grey system theory”, and the Great Dictionary on System
Sciences both p239 and p72 in both terms “grey system theory” and “Deng
Julong”) .

2. Uncertainty in Less Sample

The problems on uncertainty existing commonly in nature and

thinking, the ones in myriad sample can be solved by probability and
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statistics ways, the ones in kenning uncertainty can be dealt with by fuzzy
mathematics. However, there also exists another category on uncertainty
in less data little sample, incomplete information and devoid of
experience, which is just suitable to be dealt with by grey system theory.
In general terms, the uncertainty in less data, incomplete information is
designated as greyness. Thus, the systems of what having greyness is said
to be grey system; such that, there are whitening system: complete
information. black system: devoid of information. Human body connotes
a grey system, due to partial external parameters, such as height, weights
are in known and partial inner parameters such as body temperature,
blood pressure are in known too, however, there are still more parameters
in known nothing. Besides these, agriculture, industry, social economic
fields owing to exists vague operation mechanism, the myriad of changes
in environment, devoid of conditioning status, and limited in operating

means wherewith to observe these they also behave as greyness ones.
3. Essential Contents on GST

(1) Grey Generating
“Generating” implies data processing, information polishing, among
where, the accumulated generating operation ( AGO) functions as
transferring the disordering series into monotone raising ones, which
provided grey modeling with reasonable data base. For example, a
undulating series
¥ =(1,2,1.5,3)
plotted in Fig.1.1, can be converted into a raising one
x" =(1,3,4.5,7.5)
as plotting in Fig.1.2 by AGO.
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The so-called effect measure, as a grey generating way among
where, can be utilized to unify the distinct polarities of samples such as to
convert the polarity “cost” into polarity “benefit”, so as to provided grey
decision making with uniformly polarity sample space. The grey
generating ways such as initializing, mean generating *** can be utilized to
invert the series with distinct scale, dimension into ones having consistent
scale and nil-dimension, so as to provided grey relational analysis with
comparable neighborhood of series.

(2) Grey Relational Analysis( GRA)

The less data uncertainty, usually, behave as a limited series. In
grey system theory, every series stands for one of factors or one of patterns
or one of schemes, one of behaviours *-- In order to know the boundary of
grey systems, to analyze the status of factors, recognize pattern, to
optimally determine scheme, decorously dealing with behaviour, it is
necessary to model the relationship among behaviours. Namely, the so-
called grey relational analysis(GRA) .

In fact, we reckon GRA as a contrasting way in whole sale which
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