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Abstract

Competition is the basical pheomena in our world, whether in nature or in soci-
ety. The species’ evolution and the human social progress are due to the competition.
However, we know a little toward the competitive system’s structure and property. The
existing researches mostly focus on the species competition in ecology, market compe-
tition in economics and organizational competence in management field. Their study
means mostly are dynamics analyse, equilibrium analyse (include the game analyse)
and demonstation analyse.But, all of them have not explained the competitive sys-
tem structure and property, and not answered the question that how the system’s
mechanism influence the system structure and its evolution.

Complex networks have seen much interest from all research circles and have
found many potential applications in a variety of fields including engineering tech-
nology, society, politics, communications, medicine, neural networks, economics and
management. This theory not only could explain the non-stochastic phenomenon in
many real-life systems’ structure, but also the more important thing is that it could
provide us a new methodology platform to study a system object. So we can discuss
the systems’ structure, character and their evolving law now by studying the systems’
evolving mechanism in their interior.

In this book, we start our exploration from the differ evolving mechanisms of the
Homogenous Competitive System(HCS),go deep into a good many evolving models of
competitive system, resovle or simulate these competitive systems’ major topological
structure and properties through constructing evolving models. Especially, evolving
models can not only capture correctly the processes that assembled the competitive
systems that we see today, but also help to know how various microscopic processes
influence the competitive systems’ topology and properties, and it is very impor-
tant to our understanding to competitive systems’ characteristics and their dynamics
behavior.

(1) An analytical frame to the HCS'’s evolving mechanism, structure property
and dynamics behavior is proposed. Firstly, the HCS is been defined and classified,
its inscapes and general characters are discussed, and its mathermatics describing is

presented. Secondly, HCS’s measurement and score system to its individual char-
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acteristic, structure characteristic and evolving characteristic are discussed in detail.
Finally, a analyzing frame to the HCS is proposed, and its precondition and theoretical
hypothesis are pointed out.

(2) A class of competitive models based on completete competition is proposed and
analytical studied. Because of the universality of competition in competitive systems,
the concept of Complete Competitve System (CCS) is proposed, and a class of com-
petitive models is created and analyzed which have the same character—compelete
competition,and the different mechanism difference. Firstly, Opening Complete Com-
petitive System (OCCS) is proposed which includes Alterable Weight Model of OCCS
(AWOCS) and Fixed Weight Model of OCCS (FWOCS) and their arithmetics. Sec-
ondly, Closing Complete Competitive System (CCCS) is proposed which includes
Independent Increase Model of CCCS (IIMCS), Random Increase Model of CCCS
(RIMCS), Preferential Increase Model of CCCS (PIMCS) and Generic Random Model
of CCCS (GRMCS) and their arithmetics. Based on these creating arithmetics, the
main measurements, such as the degree distribution, cluster coefficient, life, system
size, and their relations are exactly analyzed and compared between thses models,
the long-term actions and stabilization are discussed, too.

(3) A class of incompetitive models based on incompletete competition is proposed
and analytical studied. Because of the incompeleteness of competition in real-life
competitive systems, the concept of Incomplete Competitve System (ICS) is pro- -
posed, and a class of competitive models is created and analyzed which have the
same character—incompelete competition, and the different mechanism difference.
Firstly, Fixed Weight Incomplete Competitive System (FWICS) is studied which in-
cludes Random Increase Model of FWICS (RIMFS), Degree Preferential Model of
FWICS (DPMFS), Competence Preferential Model of FWICS (CPMFS), Compe-
tence & Dgree Preferential Model of FWICS (CDPMFS) and their arithmetics. Sec-
ondly, Alterable Weight Incomplete Competitve System (AWICS) is proposed which
includes Random Model of AWICS (RMAS), Competence Preferential Model of AW-
ICS (CPMAS), Reverse Competence Preferential Model of AWICS (RCPMAS) and
their arithmetics. Based on these creating arithmetics, using the combinatorics and
graph theory, the main measurements, such as the degree distribution. clustering
coefficient, ife, system size, and their relations are exactly analyzed and compared
between these models, the long-term actions and stabilization are discussed, too.

(4) A random competitive model of variational coefficient is proposed. To increase

the explaination to the real-life competitive system, Variational Coefficient Compet-
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itive System (VCCS) based on the random competitive mechanism is studied. We
discussed the relation between the variety of the system competitive coeflicient and
the system measurements thorough. Especially, the differ cases of competitive coef-
ficient is proportioned with the system size are researched in deep. Based on these
creating arithmetics, using the analytical method, the main measurement parame-
ters, such as the degree distribution, clustering coefficient life, system size, and their
relations with the power function of system size are exactly analyzed and compared
between these models, the long-term actions and stabilization are discussed, too.

(5) A class of market product competitive system model is conducted and studied
based on the demonstration. Firstly, the characters and statistical properties of a
multi-product market are analysed, and thus a Multi-Product Market Competitive
System (MPMCS) is presented. Secondly, by a Static Model of MPMCS (SMPMCS),
we have analyzed and computed the mainly topological structure and properties, such
as product life, price trend, degree distribution, degree correlation, cluster coefficient,
diameter, etc. We have also discussed the clique competition and its structure. Fi-
nally, based on a dynamical analytical model, using system simulation method, we
have emulationally computed the system dynamical actions, summarized the rela-
tion between the system pararmeters and system evolution. At the same time, we
have compared these theoretical and simulational results with the datum of practical
product competitive system, proved the validity of these models and analytical frame.

Accoding to our large numbers of hard work, we have gradually arrived at a log-
ical conclusion that diverse competitive mechanism, even a tiny difference, can lead
to an enormous difference between the system structure, macroscopical nature, com-
petition characteristic and long behavior of these system. So, we can say, competi-
tive mechanism determines system structure, system structure determines
system’s behavior and function. This is an integrated logical chain possessing

contextual consequence.
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L1 R ERSRHEEKSE

111 SERMETR A

BEAN 21 4, RGERE, AR ERRG KAHMN K E AR R BRRH
Rl BRHEHERAAMENERRBEZ —, EREHFAL 21 HLREFRE
AEAMEAREMECRE, MUt R ARBEN— M FE: GaR%
SRUERTH: ERARZZHEMNEHD.

20 LM —INERPRE SRR R LR E R AR RA R FHERFHH
RERERE, ERWRT —NMEIERESRIAE —RIIERITH: BIERN. 57
ZhHy . YRR, Blin, YRt EAT AT M B Logistic H#8: zpp = rz,(1—2,) (BP
e A MRBRTPL TR K, BEFEHERILETHONR (FHEK, 1993). &
SR EERFN—FEH TEBREHERATERUERFES, MERET N
B, B KR R 14T R AR EESE. T LLAZES . s
SRS MR R R RS, BT ARLRETT R B R MAT ARV Z AT F 45
R, XRE RGP ALBLN R — N EESE.

WA Z AT 55— INE K HIRHIF & SRR 52 2 5 7% RG] LA SZ fa] B A0 U fR 3K 3
1999 4, Albert 1 Barabasi SEZEWF 00 4E M () W TURERE RS, RELE R — N TARE N
4% (scale-free networks), Bl ZEBEHE i A REERX, LPENIHE KEN#EE,
A RZHE NI RE ORI IS ZAHE; MITERRTEMER /MEFR” (small
world) 2N, BIZERLE P AEERANM T, N—NRIEE A 19 KA AR E] 5
—/MM T (Albert and Barabdsi, 1999; Barabési and Albert, 1999). T7iX— R a] LA
A B A R SR A T A2 R, XS PT ARKAE - BEALYE . &R S, B
REFFELE R MR, FRAXNR LM N —REEHLS B ARHEE
TRAMHEANAR (EEHE, 2005).

BejE, EAATEFFEIME IR R EERE b, ARE R FON KR B 5 &
HRREIMEE, WBEARMEE (Faloutsos et al., 1999; Albert et al., 2004; Guimera and
Amaral, 2004) E|ZIREHEMLE (Pastor-Satorras and Vespignani, 2002; Meyers et al.,

@ $EH. 2004. Mg —— FREFENFTRER//RET, BE% THL, EELEHR. EXN
% —— RESEWTIFRCE, 8 3 8: 97~102.
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2005), NAEYIME (Jeong et al., 2000; Jeong et al., 2001; Roopnarine, 2006) F|4t-4x 1
2% (Porter et al., 2005; Schneider and Hirtreiter, 2005), MHMEM %% (Newman, 2001;
Verspagen and Duysters, 2004) 2|35 M%% (Bianconi and Barabasi, 2001; Wang and
Zhang, 2004; Berger et al., 2005), MHTRA 1 P 2% (Jeong et al., 2000)+ E =S
(Jeong et al., 2001) 2| APrxRM %% (Liljeros et al., 2001; Battiston and Catanzaro,
2004; Caldarellia and Catanzarob, 2004), #8#4T T KERLUEABFFT . B2 HT A
FUEHE, WA 2] T AR S50, BNIX L0 5T J% i 0 45 R AT DA b ] 2 A 0 SR A i,
I H BT 5140 L0 P 45 F0 BEATL I 48 A8 [R] i) 3R $h S H A3 ) 24T RHFIE, X
W28 RATTGEFR K B 22 M 4% (complex networks). XELER R URFERATN & B #EF
L SRR DA R BB AR B SEEH A%, W B ARM TSR ATIEA
MERRGERME T - EFHOUFN —BEFHNET RASH TR T E (KA,
2005; 52 5E #£,2005).

H 1999 G LK, A BORBZ 1118 8 2% P 4% A8 5% 1) B ) Z AR SR
KFE Nature. Science, (PIEIFIRARMN ) EEFFAERTIY) L, BIES] 2006 4 6 A, {X
SCI MR BT/ AW E KT8 LB R M E LI 2273 B (FRK5E, 2006), T H
IEZE R LFBTA FIREESUE A 2R SRR SIS, KB RBE T — N EHRTR
R —— BRMEMERER. SR, ERMNETFRELRAEEFFRTFIRE
HOSMATH REZ —; MUk, FEEHSMMNEN, £5EREZFE, MR
RFZHRARAR BN — N ER T M, Ei, 8&MERHSHRRFERRER.

1.1.2 REERGLEM

FriB M4 & i R RER A R, XBETRRERE XK, HPTEARTRA
MCE, BN RRERR A TRZ AR EER. REE XARILHEF, HENEK
gHEwREREZR. Pl B 11 BrTEEPEEZEPKEXR, TRAR
A AR KELR A EFAEAE (Moody, 2001). B4R, Z ML FEKIE LN
EE @IhS5ET). fik (BA. AA%) RARERT 4 NEEERAEKX R
%, R T EEPEEHSTAENILRE.

B, A FEEH e AT AL EFELRTEA, WSS IS4 BE 58 S oot B L
LR FLAFERMER. FTL, BAIE ML T 5 s ) B AR AL BRI 9 B AF
FEA5 R RE R I L SR A B kst B R R (R0 P M B, A P P99 4% 45 At R g 3 S R
4t ¥R $ME# (topological structure). IXFE, BRAT LAz F 0%+ ER A2 A 1)
Hit ., FENTR#TRASH AR IMEERIA.

HAl, ATELA SRR B A F S L R AR MR &, 50 AN
P4, BENLME R E RME =K, SR HWT.
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L1 REPEAERENE KRS (Moody, 2001)

FLW P4& (regular network) H, LRI R AARE T R EE AR, LEIGAT
REELER (FRAT KK, degree) #HE. BEMRMTREELRASTELZ
8] {55 R AT LA FH — S8 W R SRR, B, Bar4BH M (B 1.2(a) b, AR
RIS ENEIRE 4 4, BER LR —RA —RE, BUKRNEHERER — 4
ST _E AR LR Mg . =4E 25 1E A R A

5N MEEAF, BEHLMLE (random network) HFAER T A4 EEHE (F) W
RAEHN), (BN AKERE—ASFHERE (B 1.2(c). BN B H
FTHEBRRNM Y AZ MR B FEELHFEMMEEKI I REBERE. 7T
PAE H, FEI g BB AR, T BEAL N 48 R TR EL AR, BATTIE 2 5 M 4%
A KL B S AN AR O

o S5 TS - 3

(a) p=0 (b) p=0.075 (c) p=1

B 1.2 HNRE. MR RLEFIREYLNE (Watts and Strogatz,1998)

B b, I FRE RN 4R R ANEL MR p B, BIFEE — W R, 1
BRI 5 — 019 A, THE ) 9 48 FBE AL N 48 IE B X —HLHIZE p =0 F1 p = 1 BI%FHI
p HH0<p< 1B, ZMNEFF R KKBERRE (clustering coefficient, ¥ £ [H]
FIRERE) ER YRR (average path length, T R EIKFHBEKE), XFH
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FTFHRI PR () B R R R Bk 2, A B TREVLM SR KRR REAE 7
YRR, BRR AVt FRR4E (small-world network; Watts and Strogatz, 1998), % L
LR RAHEF XM/ PMEFIE, WARKHLKRMEE.

B, MI—BEUW RN MK R REN LS. AT, B Erdés M Rényi
(1960) $2H T RENL AR, FEULJE AL 40 SR8, AATTHRIA k) P BEAL M 45 R ik
BLRAE MR EHITE MY (Bollobas, 1985). EHF| 1998 E/ it FRBLE (Watts
and Strogatz, 1998) H1 1999 ELFREIE (Albert and Barabési, 1999; Barab4si and
Albert, 1999) SEfE 8 RI, PEFMNEARBIHITEMEEAZMNMEE, AR
FEHLMZE, TR BH SHiAE B ARKETHFMER L. XM % BRAERUKE
SRR, (HREE A (degree distributition) FIAS R 1 BEAL Y 48 F0 /)yt 5 7 4% A5
FERIXTFRECVEAA 23 A (Poisson distribution), TR A ERESK BRI (power
law), BIHAERUS B AR T2 —HL (B 1.3). XHEN—LE MR ERFTERER
PR RR N FRREE 4R, ST SO, B mT LA el (e SR i SR A i, I R 5%
GE AR 0 £ 1 BE AL 9 4 AN [R] (I 9R $h S5 R 31 ) 24T A RRAE A M 4%, RS SE
MAERME. FEL L XENZRERERE TRERRNSHE IR, EEE
etk WAEZM. NERERMEE R (Strogatz, 2001).
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1.3 BEALRZE K Tobs BE P 4% ) BE 53 A
(a) BEHLFIZE BIVERASI AT (b) ToARBERISR IR : (o) DRTHALR T IR

Bk, Mt R B A SRR EHIB) T AR S, R B KR
A R L A BRI R B, B R MR ST LR ER R AR Esh N
A BRI RE M ZEA AL, TANRRIX LA R 2 R R R, K&
HISCERT SR, BLSEE R FHARZ BERAZNRIGHTRERME, Fiwm, B
¢/ (Faloutsos et al., 1999; Broida and Claffy, 2001; Chen et al., 2002), J74&®M
(Adamic, 1999; Albert and Barabdsi, 1999; Huberman, 2001), B##M%& (Jordano
et al., 2003; Roopnarine, 2006.), MITHIEIE M4 (Pastor-Satorras and Vespignani,
2002; Keeling and Eames, 2005; Meyers et al., 2005), ZE#IM%& (Jeong et al., 2000;



