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ABSTRACT

The thesis presents an agent-based and small-socid! network model
combining individual hierarchy needs-in the societwork. Based on various
factors, which gives impact on social behaviormafividual, we classify these
factors into different group and build up the py'rdnmodel with hierarchy needs.
These needs include five layers: space-time prayjrmomplete closure, positive
similarity, status continuous, and marginal declifleis model is assumed to be
changed continuously and formed a complicated soetavork with
“small-world” and scale-free characteristics. Eitse “small-world” has two
well-known features: high clustering and low separa Second, scale-free
presents the feature of preferential attachmerdt ) the fact the degree
distribution of individual abides power-law explaithe reason why the deviation
of social relationship development exists amongviddals. Besides, we also
assume that agents act as individuals in the redbvand have social
relationship by the pyramid of hierarchy needs.nftbis thesis, we can conclude

that our empirical results could reflect social &eibr in the real world. Moreover,

iv



this thesis also provide sensitivity analysis talaate the impact of clustering
and separation on the model and tries to the futdconnected pattern to

understand human propagation behavior for furtbsearch references.

Keywords : complex network small-world property scale-free characteristic

propagation behavior critical phenomenon
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#ic(Separation coefficient)enfFfsdufe £ A F i ¢ ¥ AL e Hh R @

N L AFT ARG R R e B R -
2.3.1 5 B 3 %43 (Regular Network Model)

AL g R NE B EERE e v Tl @ S PR RAT 5T
BRELidle i ARefiladaigdrslohid 4o BHISIRFBY
2 enp o R BB FALE Y F ok BRER- B A - RaPRi e

3 RRRY 25 3 ¥R GE(Clustering Coefficient)shdFid o 5 Ak €
G Eb AR A - BB v kEiT oA kEZ TSRS LR
(Degree of Vertex) » $*v 8L vi er3 B it C(vi) % 7 » T & Ei(& & 2L v

ki(ki—1)

A 2 i ) T
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E R EBOER AR VRS

2x Ei
C | p— (1)
) kix (ki —1)

PipraE R G CG) ) MEF BELRER GE Cv)HTEHE -

a4

2.3.2 T3 2#7 (Random Network Model)

BANAY BHEBH Ry LEEERPIERH 0 Fa
LR R R R R D BAYS BATL BT AR il
B2ERNIFAEY BF RBELFERARDRG

"R B 5 e IR R 8(Separation Coefficient)sdFid o 5 ik €
P G L o) 1 S(ve, Vi) R A BB & B v B Vi B b mE s 0 S(C) Tk 5

Hppekas g hl A4pRd Ea BB ol wRjg -

2.3.3 )+ B3 (Small-World Network Model)

1998 & Watts and Strogatz #- B3 A %% (Regular Network) =3
£ A b g en TR T 5 (shorteut) » PR R e %03 (Small-World
Network Model) [1] - #F A B frl e EdPe Ll 2 h % &
R R R 0 g AE G BARA L DR - BB 0 S
pETHF - Bag  TERTE R AR RTEERERY hH U SR ER -
% p=0 Bf;ffbﬁkﬁw’ﬁé%\ P RRMER Y Dol BFR B REL F 0<pd
R Pl - BRAADEERRF > 2 XL ERFL G RS DER

o dio] T ISEEY o
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REGULAR HETLWORE SMALL WORLD HETUNRK FANDOM HETUIORE

F=0 IHCRERSIHG RAHOOMHESS P=1

B 8 Watts-Strogatz /| & B % &7

1 I a [ Tl a] o D‘ ) ! -
o a
X a 4
[ o j
0.8} Clpy/Coy © .
- [ 4
1 a
0.6 -
s ®
L g .
0.4 -— . | —,:
[ Lip)/ LGy ° ]
0zl (£) 1 L{O) . :
o . D -
[ ]
[ ** s e ¢
0 NPT | T P | NPT o
Q.0001 0.001 0.01 01 1

B9 TIsEi i RA P R REEAD

DA R RRBEAE 5 B FR %8 (Clustering Coefficient) £ i A g % #ikc
(Separation Coefficient) s Lip I o ixd BILF & R N7 % ik ¢
Rh BEHEARBRIAIH % mgf PR fg?f;éff ?r;'riii&{RapOport # den
= & B £ (Triadic Closure) [20] 4 » 4o § Alice fr Bob Frius

Cindy > B Alice = Bob 3 fi = el F ot SRt gt (0t 3 4piaidhan B A7)
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FO - BT R EAR A RSN TR R BARL B
Py - oo 5 [21] -

BARRAESDIL-f VPR R g o s g Milgram fri ) e
RAR—#E? 213 BRMLFSDCFIERS 97 G 6% —d Rk o
k7 ®[22] > #14 Watts fv Strogatz e k4e AR BRGE - F & B -
BF REE ¢ hor - [ MPORIERB L T 7 ILE 0 FFMFRRELDL

B b R Rl o SRR FALE ¢ TR 53k [22] 0 de
¥

JTE AL A RN o LRI B10 7 0 - BE T T ES
(R 9 - AL FES DR 103 A3 & hE B A adicp oo
TENDESRFESHKE T 2 LR A A FRESDAPEE T

BT L B4R g e L R g A e RE R

W1l FToEs, 2 hes W10 Tg&s, 2 hes

SRR RAEANDRAGFER BT e B 11 B 12 #5n o TE 5
JE R RERGERLGFERT EATR(ELID > 2R R 245754
Mom T H %= PR A RLESBELS T ERT 2D (Power-Law) (B 12) -

Hegh b e S B E PR R §F R E R - B AU SRR -
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Bell Curve

o -
bt Y
2 w Ndost maosbes hnve
oo | + ."t! 0 the same nomber of links
" [T )il
4 I XX
-"j ': + I"r Fl"l
0 + Mir highly
; ;.; 4 \ ,f -.‘L’Jr!HEli'tL'llﬂ nodes
L )
: e
] I 1 b
£ I = sl 7
= [T _IT W T
2 > ;Ii = i +_ -.:" "‘- : e r;
MNumber of links (k)

B 12 Sl #wi&ld Rem(ITsN,) |2 hes)

Very many
nodes with few

Few nodes with
large # of links

Number of hodes with k links
o

W13 Smagfhifxtert(If%s, 2Ry

2.3.4 #& < B3 %(Scale-Free Network)

£ R PR 1998 £ d Barabasi %2 Albert #& 40 & 5 HrR e L ip i
FHOBRRIFHEIFFFNEED S & I F A DR GHLSEB D
B IR - BRI SRF| A ST IR GBS B T

d

R
RGBT RANRE S SR EF A E A - B
7



EAHEF2Z A e A * FUAFRAOARAEE WA TR AR, - F
AEF A F C e R e RN JE SRR o &R G D
o T S B4 B f2f > Barabasi ¥ A G 0 BAR S foek s £
A pAcTF] e F1L BRAGFNIEY CIEFPER L FESIFRT T
mREd RAHEHIE A F R BRI AR BT AR R

Bo LipfPFARANRERIFEY > Bl S PRHESEREIRT 2L

o BE BT < Rk B D S BT Gl BB 5 o

Power-Law Dietribution
e "'-'I F ] ----m

10°

10°* :

10° & < -

=g o

=t
,\~.
b
-
e

102 -

10t r

- - I-IH E Bk ---
10 100 100 1000

o B R B

G T RE D Aol 13 907 0 4§ Mo B B ALY 0 TR T A
Pl S B T 0 0 R S F D BB b B S B B B
SR TR SR L A o AT BT R AR AR R
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S et o R ARG il BEA D SR 2R TEFE G

(Preferential Attachment) R o & = R R, R > T L2HEF T 5

HE Gy PRILEF  BBREUEARB(F T RAL IR 0 R A
B2 UNEERG TR BT EESTRE TR 6 B R REEOE
B2 BEESED ] BEE FATERARE 2GR R Mo

EAEFRIASDEREE > SRR RLESES BAMSA 0 K §
A L BB AE BT R RS

B 15 & RPELDSER
FE RO ARKRAE S B FRF S LG R E G R RRER AR bl

PM AR emen  LATHAR 6FME(LARD 72 0 £

BpFmpeneadr d > F0hE C Bk 485 o
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2% 1 & RREZROF
‘E'_%'%‘« 25 FE i as By Eens 3 Z Al hd V F R

R 3 R LiEm e - TR

EEREL

(Internet)

Bd E Lz B v bR

B0 T e e e B de e Fv F R ehip 3 i
Fieires PE R & ITERE

R R A P4

2k F 3 g (W) L Wy

Bl HL &R EL T &
RL A o LR HERLAUCFBRRrT A - B AN REEY 4
BARA GBS Pk BT LR ERELRASH o B TR REY

FEORMEBRT 2RI B OFR
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W16 &< ALY DT RAcE R

A

5 -2 woEr Sy t# > 1
£ % MEMALHGEAR:

AEARE B > § B H s BREER 22 PR Ao TR £y
(need for affiliation; McAdams, 1989) > BRI a2 7 5 fad Z For3lde >
MR B R BHAL - AR SRR PUEFDP - BRI IFLE

7o B3 g RIEERL-

o

AR A€ TR ¥ 2 %7 2§ 5 # (Dynamic Interaction) - # 27 &3
PriikiT — AL i=(Hul & Triandis, 1986 ; Leung & Bond, 1986) > @ & %
FRHMAAIE ZD2I R > A F 2 ik I $20] o

1. BRI E—THES 2 LA XK,

2. MoEdE — T AR 0 ARl

Fpo B ekt 70 BEE e 2 1 K % #c(surface
representation)fri® & % #c(deep Tepresentation) - § B SH kit

FW o B G RMET ER R EFEATAR A AP LH R R

- 1\

-3,

oM GEEEFRFRAS SRR ? ATH BRI R g o
ER-BEREAIFLT-BREIFRDEEA YL LRI DT R
I EFEE  FHIDFRERE > BESDHFRD R R 7R

PP EdiER e B AFREF A FRFER S 5 R

Ak B v )'i&‘f* £ 175 BAE S PR e 0 @ 0 R il AL LS i i

LM FRIEFEL B R g ER M 4 BRI B AY

Benh e pE > 7R B B oo FFEMT RF BT 0 & - [FERET

)3
P B R Bk *Tkﬁ’ﬁ%ﬁ%v RRE T RN FL

21



o m - BEPRBERE S B IR GEFE - RSP BER
» WE R ~vh A AT R EREER
PR FEMD T FEIHES BFHE R

FlaEp ~ FEINELE B EEMmFZREE - FP > TR A DT RE
LR 50 G e a g2 gl

* e (T g B R

FPREEETE  FEI NG R EBRT A LT L e ) ] o

T
-_n
8
F
<
©

S
a

SR

i &R
SHER R R R ST

FEEP TAERLEOAAMEL AT R e 48 THURBERER
MR AR R AR o F LB PR AR AR E TR
Pl M B RO A 3 T BIFA R T

l. $F-FBE22Z REZS BRFAIMN Ao —FERTH -

o

o

né
2. FoMBEL2F R BURAIMASH AL —REFLE
Mk enfy Bt vk — 1 % 4p 1
4, FeBEPEFRES BHEAIM GABEERE —#4 G5
. ¥IMERFERE X BHEAIM G RERE —#SHiIH8 -

4
FTRN
14
=
=

B _ﬁ

\4
R
Rz
&

PR A€ P LA ) 0 BAL R e 2 4

Ble i REESFEE D e RN B RS T B
HETIA B RHCAIR S i §RPHR T T AT DR R 2

A - B TR (Gestalt) 2 E g2 P~ 5 2172 (Maslow)

SR EEC IS C O B NS ER S St L
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poa) e

1. $-REZa02 2T £4 < (Physiological Need Layer)
BAA MR Rk R EAPER A- S FRLY AT R LA
A XA E R APE S BT AL M R B0 G
&g 4ot ReS | R BB TR o
2. ¥-FEEEARRIE 2 F Rk = (Safety Need Layer) »
X2hF RS FHFTE O AFLBFHE > RS R BHE

B BRI FRBE NIRRT T AR XF 2T RES

RS

i

PE BURARIKGOBELEREI2EFFEML o F T’}”?‘Eﬁ]’%ﬁ?ﬁ

3. FZME IR Eﬁ%% = (Belongingness Need Layer)

ﬁ%*%iiﬁ%%%iﬁﬂ?%@%%%%—ﬁ%’%%ﬁﬁﬁ

\\\

PR XTeFHT A= AR RE R A X B P B R

%
=

AR L 0 de L B ARARK R TR
4. ¥ e 542 ik = (Esteem Need Layer)
- RS - AR BHAL AR 4RI T HBY
nw;tﬁﬁgwyﬁi%%uigﬁiiwﬁ@@[%ﬁ%ﬂ;%ii(mrmn
Rokeach) ¢ E@#% (value theory)]: £ p &2 F RESXRE > BHT

AL M BT B R SR s o B AL R

NN

UL il

5. %I FFE 542 %194 =< (Decline Layer)

BRE R AES > RPh T N HAERNFSER
MR TLfEATIEN E S BRRAE e FRE AL PP E F T R
EHpr EALAFDEEY X pAFREIPE > BUTAAIM o

2,

PRE MR LR o BHE - ARBEEEFFFL b
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Bk 2 A B R ATER
3.2 AIRIITFF—IENFTREFE

lzi:b;z‘é’ MaguE 2 I G N APEBAAIM RS LT BEENGEH

SRS RIS = T ERT T W

febat § K

BT RN g

1. P % #3171+ (Space-Time Proximity)

Festinger % A eF3 3 » F ¥4 TR PFZIERF X mT S chp P o
FHUEHFARE o2/ BEFREREEF S 401
Wi N GRS IERRITIRDOE > REE- BKPEFE O F
Festinger R gL F 4 5| P g & 2 F % ¢ 4= B % o 41%
HF A g ek % o B P NIR RN R 0 ¥ G 22060 B 2 E )
>0 PIEARIE 3 2 (G- B 2 )ehsk A [Festinger ~ Schachter &
Back(1950)] -

% E‘i’f‘ #% 4+ (Complete Closure)

KR ERRLER R A BRI AL RE Y o f2d WHE L A
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FI BN T WP RESFLAOBHEFRAESN S NG FEAH
F L' L BRI RRE ALY BT
[Bornstein(1989)] -
3. i w4p it (Positive Similarity)
TH AL TR Y F I B A2 B E R P R
WERE B B AR BrAe Hp 0 7 PRSI T A P B a3l o a5

AR B TR

—

s HApTslgd T g FRHMALFOERfCY E
AR AR N A o AR 3 ek il 4 g Ben{ & o & 5 1 YA LB (ARl 4t
W%°wﬁ#iwﬁhuwﬁﬁmﬁ<%ﬁ’fmﬂ?¢®Wiﬁmfﬁ
g R el HARKE G HE BRI RN BUMESLHFLD
BRI RAAIM R R A e o

4. #+ & % (Status Contintous)

B Af e en 454ﬁﬂ’4—@@@§ %ﬁﬁﬁ’%ﬁ$$ﬁﬂ

@%%@%’ﬂ&%A%fmﬁauﬁl’ig%gﬂﬁiﬁi%%oﬁ

4 & i+ (status) idp- B BHAAREEY D) v AP R

3

o

¥
FEAROEY > BHFZ AN GOAFI LR L E BN F o o@ 8
e &

. & - s <2 [ 5 4
FFEIMROs fa ey RFF o XAER TEARE ¢

~

S
r,m

2 BT

g & FlF oo

b. #% %i¥4(Marginal Decline)

A g LHILE 0 B A g AR AR P e s R R AR
oAb € LHILHEF VLG h s b B AT TR A P LF Ko 1 e
ﬂ G e BEATAL § RHEITAM e - BN F 0 TR en B A M TR

PEFITE ezt o U FARE AR BRI EAR § AR
S E P RIM AT S ER T PRGN R B ER ALE RS

%%
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3.3 ALRAM GHA PRI RETE

N

~

3

o B A P PR B B 0 e R T B RNR 0 XM

+

=

IH AR BB

sy

3

5
fp iz Rl

i SRR
#Bﬁwéﬂﬂ//

B &z
*&i%ﬂﬁ

B 18 FrE N 3R EFECREME AR

3.3.1 % - Pz it (Space-Time Proximity)

1. BZREHER

=

BEZEEHETR BT B p R W F AL T Bl

|1

Fed > BRSSO R REBEA o A EAL MR 4o 3§

=h

AR L R R
2. FFE TR

PELBEAR R IT AR > R ERRP R > R RN
AR jeo TRBT N SR o e FID R OM T B WY RE R

L EBA R FRE P A
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3.3.2 %-rH& =EF &1 (Complete Closure)

ZEFLEEL
PACEREY § - 2 BHA G B R DR E sk (exposure

effect) » AT § BT RFDBELHBAEBE DB P B

BRI P 2 As B e T o £ R F AR v AR T R L
A B do ol AP A 2 As ARG AR R R EF L

1z A AR R oo
ZEF &
BEAREAAR LTS LREFREFT D Ll Y 5 BEEL e w FEHR

¥ £ > 1*11—\”&? BHE R 2 PR A R 7 A AR

foooo [(Swap, 197TD)]  4r G BRERRKI|F BRHFLBHDE 0 77§
B Am A2 St ERE AR R B R BT ¥ % [Zajonc(1968) ] o

3.3.3 ¥=mE& = ipisE(Positive Similarity)
1. &% ip i pd
Eecfp R B E B T RS > R B R LT R
40T R D e AR B B o R el 0 4 F BN M

B

Er

PERE > e BHATHFLEE LTS FAAR D72
LR I (Pt AT P FEAE o A Lt aE R R o
9. I P 11HrH]
Kerckhoff ¥ Davis(1962) # &7 T2 &3 4 ; (complementarity of
needs)’ 3% I3 A4F e 51 £ 5 ¥ 5 o5 Buss(1985) AU & 3 4F £.F E &

Frex il ik g I AT AT N gl o W R EARGRE IR 0 MR

A_€ AAR L DR RE AT 3] o
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3.3.4 ¥wprri 4 @ (Status Continuous)

(A Eeiach 4
AL & ¢ B ML T BRI AL B TR 0 A Ak g B LA
g EEEFRG AP0 kAR gk A2 0 B ARE L
AR PRBERE L LR RAF LD RFR[3T] 0 B AL
BiHcnERd A 88 v BAhL A FLmR o
2. 4 @
BALA M fhauE 2 b oo B E A B kG B > A ER RAER

Mafa > LARKBGY OBHMFLELAEE oINS B

N
%
¥
;\L‘J
A
=
=
oo
o

3.3.5 ¥Imi #%Ei3H Marginal Decline)

1. #%wEPapsh
RFId Y AE FIASHEF S BATH N NELS R
BAE P o T A DR R ek B R fIF N
LI A AP RS RN ARG EERP O P EFREY R
Fuend 6 0 A g Ak Bl J9 4k AR R A sl (AL g L] o
2. BRI
k- BEEEDFINRE AP EHETHIE NG ER A L 2
P EARE AuE o T U2 & TFERB O R B AR
Voo REF R de A o Rt AR BlY FIG A ATHE 0 RTIRE) K B

BT 0 T Gt ALY BRI A R AT o
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3.4 H-A#& ivi 7 & (Operational Definition)

AF AP ERPEAR AN SR T R R TR A B AR R
wﬂﬁﬁi%ﬁﬁgﬁ,%&m#ﬁﬁgﬁﬂ@ﬁmﬁuﬁﬁ’ﬁ%ﬁi%
roud > R FPIRATREPFT A e AP n Fe L 8 i

Gl 1R AL M AR AT -

3.4.1 % - B Pz it (Space-Time proximity)

1. FEEEdae  TH 84, (physical proximity) °
ip B A2 B epak L EE4E(social distance)F % 4pif (proximity) » &
- fEEH A p AT SN o do B APF T TR (Space-Time

o

3

2N

Effect) s 87T » 7 BAL S F R G DB WA E 2 A LB T

2. WP
Neighbors(u) = Position(u) * distance (3)
3. BIABEP

ArrayList neighbor = new ArrayList();

int x = ((Position)m Positions[u]). x;

int y = ((Position)m_Positions[ul).y;
for(int i=x-radius;i<=xtradius;i++)
for (int j = y - radius; j <=y + radius; j++)
{
Position p = new Position(i, j);
neighbor. AddRange(getNodes_pos(p));
}

neighbor. Remove(u);

[Vertex w = (IVertex)neighbor[r. Next(0, neighbor.Count)];
addEdge(u, w); 29



25 i

R SR B G RR A T BHR LRI
Fosd TR LR B AN SR EI G BAR AL M E
USRS BT 5 Ui RILA ) AP Ay S BT AR 0 - T

S Sk ®) 5L By EBRANER A B BE > TR B S 5] B R e

TORIL A RAY 0 X MDA B U SR 2 e
3.4.2 %-MEH =EHF &4 (Complete Closure)

1. P ldadpe: T j'f‘ % A 5 (density) °
B R B AT AR i B 0 T AR MR A o et Y
Bedepp Repf %0222 5 = 4 B & (Triadic Closure) ¥ v ek % B

od ABRMI-B B2 F G CRM D BWASY K3 AATH %

Density(u,v) = Y Neighbor (v) * density (4)
veN,

3. NBEP
[Vertex[ ] neighbors = getNeighbors(u);
[Vertex v = null;
v = neighbors[r. Next(0, neighbors. Length)];
double density_uv = getDensity(u, v);

if (alpha <= density_uv)

return;

else if (alpha > density_uv)

{
exe_times = (int)Math.Ceiling( g.OutDegree(v)*(alpha - density_uv));
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2R I

bR R PR Wﬁw%%ﬂ’?%&Jéwﬁﬁﬁi%&’ﬁfﬁﬁ
iy BHEFAIHEZ Y 0SB H(TE iz fIZA) LBdu§
%tha&%»}; AR B 8L 5 1L — i%;@m?f%li(?}ﬁt?}t T)E "o PHAmE S
BE L VAP ERRFORL T SR L E g g

PR G R SREHRAESEF O F LM G-

3.4.3 %=r¢E& 1w 4p i (Positive Similarity)

1. FPE a7 =M %, (Structural Balance) -

BRI (identity) ¥ - B B enikdE > BPRZFHEITAIM G
BRHARER > MR L PMBERIMG > BHEFE (12w, it
LM he s TR ERY FRMH AR A AR - R g
A AL M R o

Tt g AR B 8 B oz < })'?BJ

(1) BHREY AP EARIvenBHES Tiw , gk § BHE

B2 FRETEMGRE o AL ReRY o F A APILEN
¥l o
(DDFMIMBE 2 Tgrenh i > g BHAL RS > N3 3

4+ R Pl(least effort principle) kB BHWE » 7 T frenid 2

BRI G o
AL Eh P -0 - X WA AAE R 1 uiog P (Person) 238

f‘—"* ¥R BE 0(O0ther Person): i~ 2 X (Attitude Object) e
S BEZ2ZFaM 3 A ¢ ¥ 2/ w Mk (Positive

Relationship) & % %/ f + & 2 (Negative Relationship) °
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= FE % - fa % ﬁ}_%\ F,ufr"*‘ P ehinae ko s BE_A il EE I o T |

YR AR T R e B R W 18 Ha

+ —
5 6 7 8

B 19 Heider 3wk i @)

J"I'I;g ?F I I|5_':"---
$ 0B BALR B AT T ek R BRLEES SNT NKE®

”ﬁ%%ﬁﬁéo%%ﬁ%ﬁ%ﬁ’ﬁgﬁﬁiw;%%ﬁ$$@@
SRAIFARAE > 2 T Lo SRS BRMAALIM G R

SRR S ORI N
2. ~wmp

Relation(u, V)

0 e.¢E
:{a* Relation(u,v)+(1—a Z I;{elatlon(u , W) + Relation(v,w),e...€ E
(5)
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e Em

S

[ Tk % E AL B R E R G ey B4 b el ® o

G B A e o

=N

(2] # T b e 4AE B R AF

3. ANBWP

[Vertex v = this. randomNeighbor(u);

[Edge uv = getEdge(u, v);

[Edge vu = getEdge(v, u);

ArrayList list_u = new ArrayList();

ArrayList list v = new ArrayList();

foreach (IEdge eu in g.OutEdges(u))
foreach (IEdge ev in g.OutEdges(v))
if (eu.Target == ef.Tarth) :"
( e
list_u. Add(ew);
list_v. Add(ev);

for (int i = 0; 1 < list_u.Count; i++)
{

m_EdgeWight[ (IEdge)list_uli]];
double vw_wight = m_EdgeWight[ (IEdge)list v[i]];
if Cuw_wight > 0.5 && vw_wight > 0.5)

offset += (uw_wight + vw_wight - 1);
else if (uw_wight > 0.5 && vw_wight < 0.5)

double uw_wight

offset —= uw_wight - vw_wight;

else if (uw_wight < 0.5 && vw_wight > 0.5)
offset —= uw_wight - vw_wight;

else if (uw_wight < 0.5 && vw_wight < 0.5)

offset += (1 - uw_wight - vw_wight);
} 33



A A OE e AR R B ? T gRRE g A PR ECMAL R e 25N
FIEIMG > BHEAIM ZEN U BV @25 5(TF 5 ubhiiov his
RIEA ) APy H B ey BT R PR il B S B - BT

(38X B udgfov S BHEFSRENT 52 0 TX4p

=
e
f!
=%

)

RenH v K2 A BAYE > 7 Bigd 88 gy SRR Gu B RiET Y

TAF A FEfoy SFEF(E T RN GOBHE )T w4l %o

m_EdgeWight[uv] = ((1 - rate) * m_EdgeWight[uv])+(offset * rate);
m_EdgeWight[vu] = ((1 - rate) * m_EdgeWight[vu]) + (offset * rate);
if (m_EdgeWight[uv] > 1)

{
m_EdgeWight[uv] = 1;
m_EdgeWight[vu] = 1;
}
else if (m_EdgeWight[uv] <= 0)
{
removebEdgeD(u, v);
}
i i

Bu@Bfov BT (L RSM R BE )R e Ap ik ko - T
Blent o428 (48K 2) 5 TED U S BIrv B4 b 2P0 5 42
Bog v agFhre R 6N R(5EKOPF 3 f Bl B
BRI BB 3 YRASH AELMAFZL  Fu-ve - BE
BEFPEGH AE A PF(FRRD D SRThd Gt gL
Bt E( SR )N A oo W E BRI iR SR B ) (S
B ) Plusgfoy BB E RSN G FL RS Tl v 2R L

AOTE GRS B v S BT S R e dp ekl 4 o

u~>vy

M
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3.4.4 ¥ wprri 4 @ (Status Continuous)

1. BPEEFg TS =, o
e BHAIEA LM hahic 4 0 kLB M ik § 3L 4 (social
competence) » #* — X 4 fa i BREZ O H|ETRE s B E2 TR
B 425 (homogeneity) it 2 BE 7% -

2. ~Fwp

= > 87 ©)

N, =1v,j:q €E ki =[N

[F& 5 D u @ Bh By Borg RGER -0 i cdhiryg AR iRy
s L e A e BBl ReE b A LN -
Dt ¢ - BAEY & PR & AT ey ol B R kIS
RS RS AL SFUT EV S RE R RS S

BudhFELE -

Gla u? 8- @A > #r ¢ Js U 5 F iR B |

R
=
e
It
=
=
g

MudBEFE e

3. RNBEP
[Vertex v=null;
[Vertex[ ] candidate = getRankRangeVertex(window_radius, window_radius, u);
if (candidate == null || candidate.Length < 1)
return;
else
v = candidate[r. Next(0, candidate.Length)];
addEdge(u, v);
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ArrayList list = new ArrayList();
int index = getRank(u);

int forw_index = index - forward;
int back_index = index + backward;

for (int 1 = forw_index; 1 < index; i+t+)

{
if(g. ContainsVertex(m_PrestigeRank[i]))
list. Add(m_PrestigeRank[i]);
}
for (int i = index + 1; i <= back_index; i++)
{
if (g.ContainsVertex(m_PrestigeRank[i]))
list. Add(m_PrestigeRank[i]);
}

return (IVertex[])list.ToArray(typeof(IVertex));
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2. ~FNmp

Decay(u,v) = Z Neighbor (V) * decay: (7)
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3. BB/ E

(int)(rate * g.OutDegree(u));
ArrayList kills

int count =

new ArrayList();
foreach (IEdge e in g.OutEdges(u))
{
kills. Add(e);
if (count—- < 1)
break;
}
foreach (IEdge e2 in kills)

removelEdgeD(e2. Source, e2. Target);
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namespace social_sim

{

[Serializable]

public class Simulate

{

for (int 1 = 0; 1 < num_node; i++)

{

IVertex u

.AddVertex();

Il
0Q

m_Ages[u] = r.Next(1l, 21);

m_Nums[u] = 1;

m_Names[u] = 1.ToString();

invers_map.Add(i, u);

m_BrithRates.Add¢u, =Srmulate BrithRate_0_19);

m_DeathRates[u] = Simulatc.DeathRate_0_19;

int new_x:r.Next(O,(int)Math.ﬁloor(Mulh.Sqrt(num_node)))

int new_y=r.Next(0,¢int)lath.Floor(Math.Sqrt(num_node)))

Position p = new Position(new_x, new_y);

m_Positions[u] = p;

addPosInv(p, u);

matrix_index++;

public void level _1(IVertex u,int radius)

{

ArrayList neighbor = new ArrayList();

int x =

int y
for(int

for

((Position)m_Positions[u]).x;
((Position)m_Positions[u]).y;
i1=x-radius;i<=x+radius;i++)

(int j =y - radius; j <=y + radius; j++)

s

s

69




30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
o0l
52
53
o4
50
6
o¥
58
59

Position p = new Position(i, j);
neighbor.AddRange(getNodes_pos(p));
}
neighbor.Remove(u);
if (neighbor.Count < 1)

return;

[Vertex w = (IVertex)neighbor[r.Next(0, neighbor.Count)];

addEdge(u, w);

public void level_2(IVertex u, double alpha)

{

if (alpha > 1 |l +alpha < 0)

throw newsAr cubertEx0en  Moid( "Afpha %ﬁ?n

[Vertex[] neighbors = getNeighbors(w);
[Vertex v = nu#ly

if (neighbors.Length <19

{
v = getRandomNode();
while (u == v)

v = getRandomNode();

addEdge(u, v);

}

else

{

int exe_times = 0;

i nAll

S LE")

v = neighbors[r.Next (0, neighbors.Length)];

i1f (g.0OutDegree(v) < 2)

return;
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60
61
62
63
64
65
66
67
68
69
70
71
12
13
4
75
76
T
18
49
80
81
82
83
84
85
86
87
88
89

}

int count = exe_times;

foreach (IEdege e in g.OutEdges(v))

{
if (v == e.Target || u=e.Target)
continue;
else 1f (addEdge(u, e.Target))
count--;
if (count-- <= 0)
break;
}

public void level_3(IVertex u, double rate)

{

if (rate > 1 o] rate <0)
throw new ArgumentException(”rate%ﬁfﬁ \IF@%");
if (g.OutDegreeu)=<+2)
return;
IVertex v = this.randomNeighbor(u);
if (!(g.ContainsEdge(u, v) && g.ContainsEdge(v, u)))
return;
[Edge uv = getEdge(u, v);
[Edge vu = getEdge(v, u);
ArrayList list_u = new ArrayList();
ArrayList list_v = new ArrayList();
foreach (IEdge eu in g.OutEdges(u))
foreach (IEdge ev in g.OutEdges(v))
if (eu.Target = ev.Target)
{

list_u.Add(eu);
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90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119

list_v.Add(ev);
}
if (list_u.Count < 1)
return;
double offset = 0;
for (int 1 = 0; 1 < list_u.Count; i++)
{
double uw_wight = m_EdgeWight[(I[Edge)list_u[1]];
double vw_wight = m_EdgeWight[(I[Edge)list_v[i]];
if (uw_wight > 0.5 && vw_wight > 0.5)
offset += (uw_wight + vw_wight - 1);
else 1f (uw_wight > 0.5 && vw_wight < 0.5)
offset -= uw_wight - vw_wight;
else af Cuw_wight < 0.5 && vw_wight > 0.5)
of fseti == uw_wight - vw_wight;
else 1f (uw_wight < 0.5 && vw_wight < 0.5)
of flset ‘+= (1'- uwiwight - vw_wight);
}
m_EdgeWight[uv] = ((1 - rate) * m_EdgeWight[uv])+(offset * rate);
m_EdgeWight[vu] = ((1 - rate) * m_EdgeWight[vu]) + (offset * rate);
if (m_EdgeWight[uv] > 1)
{

m_EdgeWight[uv]

I
—_

m_EdgeWight[vu]

I
—_

}
else 1f (m_EdgeWight[uv] <= 0)
{

removeEdgeD(u, v);
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120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149

public void level_4(IVertex u, int window_radius)

{
IVertex v=null;
IVertex[] candidate = getRankRangeVertex(window_radius,
window_radius, u);
if (candidate == null || candidate.Length < 1)
return;
else
v = candidate[r.Next(0, candidate.Length)];
addEdge(u, v);
}

public void level_5(IVertex u, double rate)

{
int count = (int)(rate * g.OutDegree(u));
ArrayList kilLS¥= pew [AEtasl wsi( )3
foreach (IEdge e 1n g.OutEdges(u))
{
kills.Add(e);
if (count-- < 1)
break;
}
foreach (IEdge e2 in kills)
removeEdgeD(e2.Source,e2.Target);
}

public void runSocialStratge2()
{
[Vertex u = getRandomNode();
1f (m_Ages[u] <= 10)
level_I(u, 1);

else 1f (m_Ages[u] > 10 && m_Ages[u] <= 25)
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150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179

level_2(u, Simulate.getBetal4(0.01) );

else 1f (m_Ages[u] > 25 && m_Ages[u] <= 40)
level _3(u, 0.2);

else 1f (m_Ages[u] > 40 && m_Ages[u] <= 50)
level_4(u, 5);

else 1f (m_Ages[u] > 50 && m_Ages[u] <= 60)

level_5(u, 0.2);

public void runLoop(double brith_rate, double death_rate, double

socialtimes)

double brith_num =brith_rate * g.VerticesCount;
double death_num+=death_rate * g.VerticesCount;
double social.num =socialtimes * g.VerticesCount;
double dot =.social num =:Math.Ceiling(social_num);
if (r.NextDouble() < dot)

social_num+;
updatePrestige(0.01);
for (int 1 = 0; 1 < social_num; 1++)
{

runSocialStratge2();
}
brith(brith_num);
death(death_num);

incr_age();
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