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PREFACE

Let “Mathematical Resource Science” be an amalgamation, thus
“Grey Mathematical” and “ Grey Mathematical Resource Science”
connotes their two subsets.

“Mathematical Resource” connotes the model, algorithms, theo-
rems , laws, conceptions possessing values of resource in mathematic,
physic,and grey theory.

We call resource existing mechanism, and resource distinction
the resource biology (or biology for short). We thus say biology is the
must for every resource.

Accordingly, there are life biology, mathematical biology, society
biology, and information biology,owing to the cardinal purpose for re-
source studying is to exploiting and utilizing resources. Thus the ex-
ploiting mathematical resource connotes to exploit its existing mecha-
nism and distinctions.

In CHAPTER 1. Ideology exploiting. The phenomenon leads to
conception. The exploiting ideology concluded from the phenomenon
in resource existing mechanism, attributes , sorted league connotes the
conception exploiting,though it is notion only. However, it is the pre-
requisite of utter exploiting.

In CHAPTER 2: The biology exploiting of social resource. The
social behavior factors connote the biology factors of society by means
of ordering biology factors to promote the global efficacy is resource

integrating. The integrating courses behave as ordering effectiveness
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notion. The integrating course after mathematization of biology factors,
evince as GM(1,N) modeling.

In CHAPTER 3. Programming exploiting. While attain exploiting
1s not by means of changing the existing mechanism and distinction of
resource , exploiting achieve by means of reasonable utilizing and sci-
entifically allocate is programming exploiting. All of those does not re-
fer to input exploiting,but is the essentially nil-material-input exploi-
ting.

In CHAPTER 4. Life resource biology exploiting. It is the exploi-
ting for the natural existing mechanism and the natural distinction of
life.

In CHAPTER 5. Grey mathematical biology exploiting. The re-
sources having comparable distinction connotes the convex quality
one,else, is the concave quality one like mineral deposits hiding in
the earth deeply. The sci-tech resource has not to be integrated or has
not to be assessed yet ,refer to concave quality.

For concave quality resources, it is necessary to evaluate the
quality via grey target analysis, grey statistics or grey clustering etc.
before exploiting.

In CHAPTER 6 . Information resource biology exploiting. The in-
formation is said to be immediate effectiveness (IEFF) ,provided that
it possesses time-efficiency in efficiency-wealth S curve. The IEFF in-
formation connotes information resource , like the information of nation-
al economic resources, the information of region sci-tech resource ,and
the information of Chinese herbal medicine,all of these refer to IEFF
information , information resource.

While the book Introduction to Grey Mathematical Resources

Science publishing,] wish to express my sincere appreciation to HUST



PREFACE - I -

PRESS |in terms of exploit novel discipline’ s resources making deci-
sion publish this book.

I also express my sincere appreciation to Mr. Jiang Xingi, he
concerning the book ’ s publication and contribute many hard work and

many wits in very busy status.
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Introduction to Grey
Mathematical Theory

The Chinese founder of comprehensively investigating resource
Prof. Zhu Kezhen points out: it is necessary that natural science
should cooperate with social science for investigating resource science
comprehensively.

The scholars in international community of grey theory, count
grey theory the mathematical science,such as Japanese scholar; 7k FF
1E K professor of Japanese Unioersity of 77 5, in his monograph /7>
BIREGHE T I B AT (31 i hR, 2004, October ) in
postseript OUTLINE on grey theory“ JK {8,434 & K B I s DOHEA:"
mentioned ; JK B ¥y 3, 1982 4= | B S HE ( professor of Huazhong U-
niversity of Science & Technology) |0 & - TIRE T/ LE I HT
LWEGEHERTH A

In China,a few scholars count grey theory as a part of mathemati-
cal science and maintain that the system of grey mathematical sci-
ences connotes the amalgamation, which comprises grey system sci-
ence, grey resource science and grey information sciences.

In terms of the notion on resource sciences, mathematical
resource sciences contain “grey mathematics” and “grey mathemati-
cal resource science”.

The so-called grey mathematical resource connotes the model,
algorithms , laws, theorem notions possessing the valve of resource in
mathematics, physics +-- and grey theory especially for those charac-

terized by having ability of exploiting, socializing. The socializing ex-
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amples are as follows:

® The Ist pan-Newton’s Law The existing disturbed force is the
sole evidence to change the behavior track.

e The 2nd Pan-Newton’s Law The inert strength of crowd be-
haves as bearing extent for disturbed force.

e The 3rd Pan-Newton’ s Law Self-defense law: crowd after
bear disturbance force, there sure are anti-disturbed force equalizing
strength in size of force and opposite in direction of force.

It is a great diversity of topics. However, among those crowd is
the one of great uncertainness, the one of rich resource. Thus society
resource formed by crowd is the cardinal topic in grey mathematical
resource. Actually, the so-called distinct resources integrating being
sore to be on integrating by utilizing social resource as pillar,such that
social resource connotes the pillar in mathematical resource science.

Energy assembling connotes the core of social resource. In terms
of energy assembling that social energy differs from the general
energy. Former assembling implies gathering the human’s idea and
thought , willing and wishing.

According to exploiting resource notion, the action and behavior

of crowds relate to social-mechanics.
1. Social gathering energy space

Let ./~ be set of pan-Newton’ s law. ") be assembling element
of energy. Thus (", o) is said to be assembling energy space
provided that

1° possessing notional assembling energy nature: ( Orticz
nature) ;

2° having intellectual energy nature;
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3° exploitability in social biology.

(A", ') connotes behavior terrace for social energy ( educa-
tion:-+) and value terrace also.

The connotation of resource valve include that

(D exploiting value in economic (economical notion) ;

@ theoretical value in disciplines (soft value notion) ;

@ utilize ability by person and nation (utilizing notion) ;

@ investigating value in technology (technical notion) ;

® in rare finding ( precious notion).

(A7, ') connotes notion terrace.

The connotation of notions include that

(D exploiting resource notion , the resource efficacy can be exploi-
ted and being exploited is a must. For example, the laborers is said to
be laborious resources provided that their quality and technique can
be promoted by education or training.

(@ utilizing resource notion ,the resource efficacy can be utilized
and being utilized is a must. For example, the laborers or peasant la-
borer is said to be social resource, provided that they can be utilized
for bring about a great advance in industrial and agricultural produc-
tion, else, they are not,the grey model GM(1,1) is said to be impor-
tant resource in grey theory. Due to by which we can obtain accurate
predicted results, and which can be used as an available analyzing
means.

(@) resource integrating notion. The resources with distinct quality
being said to be mathematical resource provided that which can be
promoted efficacy by integrating, else, they aren’ t. For example, hu-
man resource is essential resource in utter of resources , whether indus-

trial resource or agriculture resource are said to be favorable resource
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provided that which can be integrated by human resources.

(@) resource quality notion ; resource connotes the carrier of effica-
cy. Thus, RQN ( resource quality notion ) implies efficacy notion and
carrier notion. For example ,the object is reputed as resource provided
which possess certain actual efficacy,else, it is not. In disciplinary re-
source only these model, algorithms having higher analyzing efficacy or
assessing efficacy can be reputed as disciplinary resource, else, they

aren’ t.
2. Social energy

The energy evincing in crowd contribute to society progress is re-
puted as society energy.

The essential purpose studying social energy connotes to know
the abstract process gathering energy and provide harmoniously envi-
ronment for mathematical biology exploiting.

The Orlicz space provides on rave terrace for notionally gathering
energy ,owing to their convexity and assemblies.

Orlicz space refers 1o branch of functional, it studies a genus of
functional space, which is more generalizing than the well-known
functional on L, which provides functional with an intuitive back-
ground and also an rave terrace for grey energy gathering.

This subject raise in the 1930s,founded in the end 1950s.

The book Convex function & Orlicz Space by A -+ Kpacuo
ceusckun & SI6PYTJITIKuu connotes their representative work. Prof.
Wu Congxin is the representative scholar in China.

The N function, which generated Orlicz space,in symbol M( U)
possess the following properties ;

1° M(0) =0;
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2° when U>0,M(U) >0;
3° limM:O;li111M:

v—0 U Uae U

The function P, as a core of M U) possessing following natures:

w0 .

1° p(U) is continuity from the right and decreasing;

2°U>0,p(U) >0;

3°p(0) =0,p(® ) ==

4° M(U) = J:ETp(t)dt.

Let po.(p) be polar of p function, the utter of p (p) is denoted
as P,p,, (m) be polar of M function, the utter of p,, (m) is M. Thus,
mapping P—M is gathering energy ,mapping M—P is divergent map-
ping.

e Gathering energy transformation € is said to be transforma-
tion gathering energy,provided that

1° € :P-M;6 ' M—P;

2°6 (x9) =1V = ¢

3° po (5'7) =po. (F) fore polar;

4° pOL(x(l) ) =po(0) =po (W) energy polar.

e Notional force transformation ( NFT) . #is said to be NFT in
A, provided that

1° Ao) =0/&,py (/&) =po . (F);

2° po(&) =po(S), & is the notional displacement, S is the
discrete displacement.

e Interleaved stress equilibrium principle (ISEP)  According to
ordering mechanism in mathematical biology,x'” (k) can be ranking

as

A1), (2) e (k= 1) 2 (K).
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We call ¢ = %9 (k) the left stress,in symbol LS, provided
that

Poh(a'(l) -9 (k)) =por.(F);
oV =x'9 (k -1) the right stress,in symbol RS, provided that
pOL(O-(l_) “x(o)(k_U) =po(F).
We call —o'" =%V (k -1) the negative LS(NLS) ,there thus
are ISEP

FS = NLS,
oW (k) = — o —a M (k=1).
SEP( stress equilibrium principle)
FS=-1S,

0_(1) —x(l)(k> — _(0.(1) —x(l)(k—l)).
3. Intellectual energy

As social energy gathering connotes assembling willing notion,
wishing, the gathering implies intellectual energy gathering.

The cardinal distinction of intellectual energy behave as informa-
tion issuing or responding.

e Issuing unit Let X + 7, be volume issuing order by informa-
tion carrier a,, and 3 — 7, be volume receiving order by carrier a,.
We thus call a, the issuing unit, provided that

1°3+m, >3 -7

2° existing one responding unit at least.

The carrier a, is said to be responding unit, provided that

1° 3 +m, <3 -3

2° having responding willing.

e Information chain Let + 7 be issuing unit, — 7 responding

unit, 7 the arbitrary unit,7" the responding action unit. Then the in
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formation chain set A is said to be information chain, provided that
1°A={+7,-7,7,7" };

2° the adjacent relation in A is essentially the chain relation.

e Closed chain It is said that the elements x in A, form a
closed chain provided that

1° chain formation +7—7 T —T;

2° responding unit locate as end.

¢ Open chain The element x in A is said forming an open
chain provided that

1° chain formation is +7—7' " 7T— +7T;

2° issuing unit locate as end.

e Action chain

1° Chain formation +7—7 77" ;

2° Action unit locate as end.

The “openness” , “closeness” , “ unions™ , “ intersections ” refer
to topological attribute. Here , we will form an intellectual information
topology ,as a terrace, for developing, delivering, handling intellectual
formation.

The course on exploiting mathematical biology, is essentially a
course , issuing society demand information and excusing society de-
mand information. The close-base information topology is just existing
as such a terrace.

e Definition of close-base in formation topology Let X be an
intellectual information set,A be arbitrary subset in X,A be closed set
(executive) of A. Thus we call X the close-base information topology
( CBIT) ,provided that

1° AC A(execution ability) ;

2°4AUB=4 U B( party execution ability) ;
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3° A = A(non-repeat execution ability) ;

4° _Q_ = (J ( carrier nature of executive instruction) ;

5° x € X is said to be information resource , provided that

(i) XCCBIT, and equipped with the natures of resource-efficacy
S curve in p, (o) and p,(d) (time-efficacy nature) ;

(i1) Conditions of CBIT are reputed as information biology.



