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DIEE L EFRT D, FEMEIT, HHRFIKDLT A v =V ORNETHETT %,

— k. ZEHFOEEM  credibility) 2 1, A v =V DOREHR LZEH O OEEE

BROESGNT, FEEENEWV ST, BEEAMUIPOATZEHELEFEEL WD LER
T 5.

EHEMEIL. ZEEWIS REHEE IR, AvE—URNELIBZOND%E
FEOHDEIETHD, SNS TIIRKELEDOZEETHD Z b, [EHEMENE IR
Rel X, BEELZEAVHEICEEL TV AIEANRKERD, HAEOEHED I
BHELEZEHADHEDAZT (reallife) THEI Z NI THLA X —F v bD
O a=l—va VOBERPIRI N LAEDEFENEE TV, [9]



Ea—vy-asa=y—ar - £ A M

1.7 Xyt—2EF®FN—2 g

SNS THRIEEND A v —UITHBH TRIEENDZEE ML OITEIZE LT-
D, BWEE2TZ0, ENLOBERFREYFFL TS, ZEHFIIREED A v
VI Lo TERSCERZE L, B2, AvE—JIICREALEZY ., KLz
0, B, ERSDICEE S WS 21T 9, SNS Tk, 2B TO TAEBMR )
THDANTHIUE, ZEEADA v =V bR TE, BREFIZHSOREFELIZA
=V DB EMD I ENTED, ZUWHBEHEIZESTIE, RDRXA vE—T%
FRIETHEFRN—2a VOB IEAELH D,

FIEF L. SNSUANDLDIFRTA v —V2RETHHELH 5, HlzIiE. i
WOWEOEITEY OB THIUE, PV IALT T DIRER ETHISTZIEHwN D A v
=T ERETHIEH SNS LA DIFRICR D, Z DX 972 SNS LSO #
W% ARWFIETIEA X b (event) EEFEL, SNSHDO X vE—V EXAITH, 2D
XBINZ X > T, SNS DAERIEH & N CORFIC L DR EDTDHZENTED
(R 3.2) , TUHN =TT 4 T TlE. ABWICERIRET DM
BT 22— ARX vy U R—UETAAT AT TAXR FEHEL, SNSDO A vE
—VOPERT a3 ZINS, WEELOMREH T2 HELAHASN TS,
[10]

1.8 SNSIBREEE: X v tz—>2 7

4% < D SNS BFET B, ABFETH D SNS ZED L5 72 b DrERT,
SNS DL, £ < OfFEFIZ ZAUT A ARERN TO mixi OKE D Twitter 72 12

HEVDR TS, %< 0 SNS IZHE L TR SIS 2 LUV FO L IS -

[7107]

o JuT — R REOFEAEHR (T —0) EREORKTEAT S
HERE, EH IO BIZITREERTFON D,

® X yub—VORZIEMIE  RRMLEDA v — UK AETT O HHE

® S ALTAY (Tr—) HHE: Ay E—VOERECA v —DICHT 52 A
v b BRI HE - THAT T D HkRE

o S EFHERE : 2B OPFHC L o THHICES B % SNS 1288k 5 HEfE

& =EHAY VIR SERLENIGMOY 7§ HikEE

® S ERTRKEAE : SNS WO B 2 MR+ D I%HE

® T nuJHERE : Ayt —VaRE L T E & IA T HHRE

® EREISEHERE  FEDRA v —VET—<IZEM LY BIE LY T 56

TIREZ(ERERE D Bk 72 R 1%
® T U —NHEDOKEE : A vE—YTEEICY VI LIS BAEFICAH T4
VT U — e & HRRE
® 3 a=7 %, BETHHEE : [F UBRHSCR 72 8 7 v — T 2Rk
L. EHI HHERE
EEHonsd, [7]
AWFZED BHIIE, SNS DFEEAZE Y & DO TIERWVDO T, — I & L7~ SNS T
FHESCTEMEICEDT, OLEARNTHLIAR FROA =Y, EBIZaA b
NEBDHALTA Y (Ur—)V) BEEEZHEMILLIZA v E—V T RAT A (AvE
— U TETIV) B D, BHROZE L OEEIC O WIS A A S Z I SN
W, [7])
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ta—<vy - ala=r—val - XAFI 7 A

1.9 JREAII 24/ —a DEREXARTDES
EHRIGHCHRT, BAREOLR LT, ala=r—va VOERITIAHDREL
ELBHITEE L, NEADKHE L, HTORFZE#EEWZ D ETOE L A
O LTITY aIa=r—2a UBEART, NEOBEROYHINHITHIL TS,
HRNS O LY IGEBHICWAANEaIa=r—ralra b ELIL<ATD
NTW5D, F 19 T ANDIXERRLE R L, B2 HN 2 AW CElFiho
ANeala=lr—varafrHo 2L b TEL LI oTz, EHEHEET, Bin/
GHITiZCWANEaIa=r—va w79 2 & %#fE (tele-communication) & LT
W5, [18]
AIa=b—valfEbid A vE—U L EEEAAT L LOESEEFAT
HHOHE0 TS, SNS Tl 0 (pictogram) | L EbhdrE~r T
47 A (BW%im) ZbOo5imeIEsit e PR L FEL TWA18I[17],

I a=b—a ORI, BIHEROEBEICE EELT, FEARE &5
WX FEOITEIOHKIE Z HIE/AL GATWHWA8]EHIZa I o=l —a UKD
SEORME, E DO O R RE TN E W) T TidZe . ZEHED Y]
R TF AT 4T BHE) . A XU MCEEEBT., FREZELEZLET, &
SICHIRER B Z LTV DE I, LW ) HICE o T b, i s OERICH
oo Tk, @RI a7 7 A GESHENRAR) &a—F (EE0%
IR LB ans, (18] ©HObhiza— RE2BT 2770 TlE, Avk—
DR CE et & (i rtkoalia=r—ray) | ars 7 A NREH
SN, ZEFICLLDHENNDLFIC/2S, [18]

ARFFETIE, ABREEORRICHE R T _X— g LV EBERTHI0IC, JL#7R
A 2= —varOERERDT, RETREN LI 2=/ —T a3 VOKREIC
[RETHZE T, AFEORMTHAt a—~y » A a=r— 3 L OEEEZHR
I LWL, Al a=r—varERELISELEVIBIENOBIEL, HHEA
DOFREFIE CTHOBMAPINET D284, MEOEICaAI 2 =r— 3 VPRI L
TWAHETDHLEWVWIERTH D,
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ta—vy e ala=lr—ay - BAFI7 2AHE

F2E LHFHAR
ta—~vreala=—vaCHEI3 NI TOMRICOOTELZIRN
3. HAT T AR ORES EEE R L . KFENESEZY THMELZRT,
KR CHEBT A b a—~r s aia=r—a T, alia=r—a OF
B HIEICERB T AEREGRNOOHEEaI o= —2a VO EKRTH D AMD
% (motivation) <PEML (intention) 76 DR DME DL TG 2 ML3EMN
H 5,

— 5. WEDONEEZZEB LT RX— g N X ABREGR AL L TR T
HETIVOMLBEMENHTE -,

2.1 BERERDERTOETHR

2. 1.1 FxybhJ—o&aAIazg—a>OfR

RKADAI 2= —2a =N bIEROEMEA~OHE KD O OfFEFETIL, SNS
Fala=/lr—yaliolr. 28y MU—27 50, KOMEHR - mikdtao 3 >0
BAEICESWTHEHLTWS, [7] ZohTasa=r—y g 0O TlE., D%
RAEEFE, TFEIITHOLEFE L VWS 0ET, SNSRI aIa=r—va v
DEFEZB ST L TWA, fESIZIE mixi OBINEICT 47— A& EZIT-> T, A
ML OESRTY H DFIH B AR A RO BRI OWTLEL & Z O %2 458 LT
Wb, F72, N TDOSNS TOaI a=lr—ra VN LHEWTERD Z b5
Mol BT, fERy NU—7 5 OMRTIE, AMOBOY v 7123
HL., f&kiZ ko7 o 7r— iR a X o s K2 xy hU—27 LTIk
T—ARETEZRNETH -T2, B FEOGH 72 END Ry U — 7 15 %
T HZ ENHKRD LI oTz, T D4 Tlid SNS O HBLLLRT E 4 TlZ Wellman
5O & B e ST & 7=, [20]

2.1.2 =2y NI—F 2T TORT

HER Y FU—27 TOHNTIiL. SNS DB Z AL & FBEIZ / — R (node) &
L. O E M EIN AR E L CHET 5, BHlxIX, /—FOF>U 78
(&%) LEED ) — RO, A7 My, Xy NU—T OFE (77
2R E) I ET, FRb Ry N — 7 OREEEA O T 5L DO TH D, BIEE
WZ EIZKRABIE, SNSIXT U F Axy FU—7 TlidZe<, HARTLREREIC SR
Nol-/NE a2 =T 44—, V78D —F (ONTEMEEINS) ITh-o
TRIBMICHEE SNTZERTH L ETFHRL TS, [ ZoFHEIZH > Lo,
Barabasi H WNMEGRIRET L AIREZ L C, A — L7 U —#EEICEH L TR E
MRy NU—JOEKRETHLETCWD, [T AT —nT7 U —xRy NT—T L%, /
— K&V 7 ORGRA, HAEIZOP OO T RIBROE S Z T 52 & T, /M=
2T 4 — KBRS Y P = 250D e nHEBEZTH D,
KEIDOETNZ 8 HEH D OWFZEIL, mixi 727 —% T, RIEDIENZr—)L
TR EEWEHEMERRO DN 2 EEHE LT D, [71[29] RS CIXRATH
2V > 7 DIERWER % 5 6 B AR & R OY, BEEHAURRERAN & L CEI BTN 5 Zipf HI
(2 & DRI & AT LT D, R, Zipf Al & 1k, HBBEENKFEHICKE nHE
FIT I MLOBEFROHEICK LT, 1/ 2RI TH D, RIS DR RIT,
DROEMEE TIIBB L ZFD Zof AR > =545 L=, D%V, £H O E®BE
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ta—vy e ala=lr—ay - BAFI7 2AHE

HLHOKRE ST EHAT 5 EEDNIZDIIZ, 100 A5 300 AT E 0 @& LM
DYFAFEICELIL 100 A5 300 ALL EA~Y v o T T H LW HEERRA L TWD
ZOHERKELTZ Y — 7(%&%@@)E%Ti@wﬁkbfméomﬂ =
v h T —27 T, SNS O&EBOEEZMEEMNIC, V27t dxry NU—7HEIC
*@T\%@ig%%ﬁbfw
HERy VT =7 ZERERTOX Yy NU—7 OWEEE L CHET L 2 &
%%E%T%éﬁ AKESLTIRARTND TEH O T ~FEIRICIXGHED
OFFED X 91z NS V=7 DX D RBIRNHBTE 2\ E ZAIHEN D
5 %Mfikéwmm®mfi85%%HE% ENBIOZEOW A ZZ 5 L
. EBEEMOAERN TR O WNWE ZATRISTWDHEWVS, DKL) 7R
%i AR T > TWAEERITEOEFEFR—2 g Lo THEEN LR A
O REREMCF RS, HERANNSWERTORIEBENE LTEZLN
5oﬁ£X/FU JOTITa—F I~/ afjTthy, EELULDI T ol DLE
BaAT7e ) LENEEZKL D,

2.1.3 BHRZEEHFESE, & (CErEASRSEA

— i, ta—<vr e aa=r—g rTCEERTHLAMIZ. A vE—V0%E
FTHLOOVREHETLLS, 61T, AMIFEIESCERLZE S TA vy E—VORNE
(a7 oY) ZlET5, SHICREBLEay T U Y ERET S, BIEEITRE
Lieary 7oV EELROTGEHLEZERICREL, BRI WIETa A T
%, ﬁ%@&ﬁi %ﬁ%@@%@%ﬁmiofﬁﬁéo%%Lt:y%yy%ﬁ
BIZEODTZT SZEEICER (BB L2nWgEEabd b, 20X ) il
REA T = XAi ITEN O LB B CIFGE S LT & 7=, [30]

LT U RN & W o T E AN ORFIC R B A, REREDa =
—a NI EBEEZDEEZLND,

NHOaI 2= —a COERKIZET 5 ZvE TOMEIL, RBIEED 58 Tl
DILTWA, [42][43] 72720, EESMTITIEIE L TW - 7225, [ H & 0585
DBV OMEIE, B & L2 bo@ s EEWRBER EOBREGELE 2D, EFX—
a b ZOFEICAS, [8][30]

A B S OFEZEBIC LU, BAEEFES N THEER £ OIGH T 2O
A ey NU—Z OFEE O TR THRBRIHE T, ) — A — A X U REF
ik CERFF D David Lazer B0 2005 4E D i@ﬂ@tﬁ&ﬁof EENEP AR
ThHFHBHERENEETNI-E STV, [8] HEHASRZETIIARRCHED
@%@R@Km\ﬁé*ykv—ﬁ&ﬁé%ﬁﬁ@%@@%ﬁﬁg?%é&ém\
ws%§<@%bw¥ B — VN B IR E RIS D LV, KimsC o
TR RS REICE £ 5, [35][36]

2.1.4 SRR TOREE Xw®XDT7 7 A—F

FATT DM TOLZ L OFFEDOF TR I E Z 25 O ELLFIZRT -

@ Haxy NU—JDHFETIE, a3 a=r—3 g U R THEEDNEDO LT
372K, ala=lr—va BN FETLHIIEEFRE LTS, T Ia=b—
VarBREENG, Ry NI NRHDHERDND. XY NI BHDENG

A 2= —varETLHONIARMHTHS, KgXTlX, EFX—v 3 U7
HHEND, Al a=—rarERry NU—=7TITH & 25, [17]
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Ea—vr-ala=r—var - Z4F 17 28

® [EWMIPFR TIX, SNS TN D EAHICHRIT /<, IR EHMEEE 5 7= DT —
RTIHNEREE TCOaI a=r—a yERDFD., ABOEEETHIL,
Ayt—UThH, BV —Ry NI —T DT —ZTHoTHRE T D,
() @ ) EETH D, SNS TiEFEHEORRN I H > TH, HHRER
TIEBEREOA RN —I U T THRNDT —HBETLR, ATk ME#H)
» [F] OfEEIZE»L 5,
o FHEMHARETIL. EEEESBHOILSHICFNENDS B OF5E T O/ F
ML X720, [8] AL HLZOMEEELS —BIE Lz,

2.2 EFIMMEOE 7S O—F
Avt—UEERT LT k%%/k—V/ﬁkw5ﬁ\%y?—VV7§W%§@
ET LT RAZ GO HENIC, ABOa I a2=F—T a0, BHIFRERET L
ICEEHLZ DALV %*ﬁnfbf_o HLE#BRTENIE, a2 Pa—F Ty Ial—
Vay?%\WSA@m%%ﬁ%kﬁéo%y?HVyﬁk%%ﬁ%%fwm¢5
2R 2-1 TRESNDET I EZHEIGT D 2 &2k,
%ﬁ&m@ BT, TEHE =RV — DRI, REREMHERTE T V1], (BEE
BET A [14], =RV —EEETA(14], DTS NA[14] 72 ECTHATX 5,
7L, ABOBdEZ G A v — I D HERMEER (XAvk—20 ) O
TR, BT VOB T 2 B Tldfbit Tinzeny,

£ 21 X b= 03 FKB T BE5EF 7LD

SNS & DOFEFIMENRE &
B 5 ek

SNS & DBFLFIMEDME W &
B2 Rk

AR SR £ 7 v [11]

fmEBsT 7 v [14]

Jrie T L [27]
BiEET V(4]

BRI EICL EETT
JL[12]
TR —DEEEET L
[13]

EFEDYER, IR DO ER
(REL AT B0~ U

Ayt —T T & DIREFr
PEDREZ B D

A yt— 2 & DGR
PN Z D2 EMTE D
V7RI AyE—V DA
BRI 2070
RERRETEFE T a
AVFFLR Lod

A yE—VDEFR—
3 272 EARER OB
MR I RE Lod 0

PR, IR OBER N E D
Ay —=YTHELTH
D IFEETE 20
A v —Y O &R
IS D Z & AR
ThbH
LARRHED B A vk
— U ERFETE 20
JERH IR E W o T s
FRERFEDRIT T & 720
B TE O LR 3 M A3
M2 D
Avyk—vbT R F—
{54% O BIFR DS AR BAME L 72
%)

[Al 3 CORFEREHE R T T VITHEfTOET L & L CTlibi, FrIZE < OIREE
B AT hERL T a7 4 — KRN VAT AIESHZDLZ D
%, SNS T/ — ROWREZIRIELEIICEXHRZ, AvE—V8 AT 20D 70—
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ta—vy e ala=lr—ay - BAFI7 2AHE

(i) ERAHZET, A v E—VOEFEOIRLNREZBI T 5, 74— Ry
7 AT N EREEIC, AR IREEEEIIT A Z LI X VI TE A0 B E I
%o HEDNZRIHIREE THAIVL, BREDOIERKSCI RN M B e A IRE 2 T AUZ R WD
MBI, EBII R E T v VRN T DT DI & 2 2 R
Lnh 78 —IKET D7 DI — NN E W) REDRH D,

REERAEET V141X, A vE—TERERIIOA TR MVEZ, R A vk
—VOYERE R A O~ 7 v R BEES T, RO AN LTH HI & Hem
TEDHETNTHD, FFRIIE 2-11CHD LA vE—V T L DERFHEZSD
DM, ZORENZ R T O ERFET 2 OIXERI THEWIZ W,

P T IL ERBET VL, A v — T OYEHE & ML) A TR S ORI 2 Y
WS- VT, HBRETERTDIIREET LV HREICL@ETCHY, v/
BIZRYER D D WITIRE A BT 5121308 L CTW D8, IEBE T LTIk S o5
RNZ DWW THERFE LIz < v,

T, MECET M, ABRCO 3. 1. 5OHBET AL LTCHISHATA I END
LT, @AITAHODIHET VEZEKIT LT, /— Ri,jlkD 3FIZBT
HIA v H—=DOSERLE (Avt—V) ZRLEHEHEETLVTHD, [27]

dl;(t)
G = CAWD+ ) Byl®)+ ) Byly(® Z Dyl (® @
J

]
F9°. (@) ROEMBETINEHHAT D,
REZIt CTA v —UNEREINT=HEL () & 55, 2120, EEeTTiinel,
HANRY MRA v —VIZkT D ) — Ri~OBFEETH D, A X MIxd D980
AR MEBMOREZAR) ET58, FRICE S TREEINLIFHIGCGEZRE LT

dl;(t)
T CiA(t)

EETD, V= FICRT 23X FaTDMEREB; LT DL,

dl;(t)

]
ED, B2HIX, JICHDL A FORE THSD, (a) O SHLAFIL = A v
fDaA M, SHIZaAFOaARXy MNIHTDHaAL MEEWH KO ICHIF
I Z > T=HED0HETH S, ZZCOREIL, (o) RicL>TA v E—V O
ITE R CTEHAIFTRE 72 BL5, fil 21X, MEZR E Dk v MG % SNS T~ 7 oIz
ZETIZTDHITE L CTWDEN, IEROERTH D A vE—VORRLOSL ) —

RSS2 3 AL b DMERB Y./ — i SIEE LTz DD EEE-> TEW
AN
ZTOMDOETNE LT, Avk—U2n Yy 7Y ) —CHEE AT 2 2 &+
MO X VF—FRy B TICey MEET, /- Ne—HoOBRTIHFERLT
2 —F b ET 5, [13]

Be417 956 DETILVTSNSIZBITAETFR—2 g il bd Ayt —20 7 Tl
JIGFRENEFRAE L, T /UbORITEZIT->72, Ll EOET A TH-> THHIE
FfEE LT, SNS 29 Z LB ABOITENTH DR . AM (L) AFEZET L
DOxHRE U THAAT TR MNETH D Z ENboroT-, BRZRET iX, &
3ETRT,
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ta—<r - al3a=A—ar - XA F3I 7 AHH

%3 B (motivation) DIk E EFIL

AR TIX, ba—~r - aIa=r—va a2 EREE L RALES A ﬁb
FHEETIAAIL T, ba—<vy s a3a=hr—aL DR AFI 0 A %5H

Lo WL LT, ta—~vy a3 a=r—arDEFIALEE L HE’J’C“&;ZQ
FFR—va VOREEBET D,

3.1 EFR—23>DETIA
SNSDEAELZDA v —T% 85 il LATELEOT 7' —F TET /K
X D00, ZHREHFRCTOE 1 OREXRN—RKLThHD, H2D — R
. TOETILORFETH 5,

LI DON—FRLEBZA7-DI00F, ba—~vr s ala=r—3arZ2FRD
F%J&Fﬁjfﬁﬁf%ézgwké (40| ODEIE 2 BRI O 5 LTk
L. 5] THH2EB0LHAZBERIEFGOTT NONRT A —Z LB ST 5
JHETNS DRBEZDA v —VOBROM 25k + 25 2 L THRRLES & L
TS, 52 OA— FAZEZ BI0E, TOET AR, HHRIRICIHOEILE T L
TR TR TERITR SR, ANFITEZBITE 57 A -2 ZE;RTH
ETETNVORAENHIEFTE D, LI, 207 7r—FTiED LI LT Lz,

3.1.7 PEBEgEEcbE1—Y> - O3 12245 —2a TEOBE
SNS X, 2B L ZDMA, TOMTES éhé%/?~v%mmmfﬁﬁﬁé%
TFRARD X D RIEMZER DR SN TWD, 22TV EMRZER & 1T, fHFHRoE
5. BIRIC AP G TICEET 5 [WERIE IRz & ;t/%'lJ@AF‘ﬁﬂf@focﬁm
XEWE RS2V [ba—~vr s ala=r— g 220 (NUEHRZER) | 248
LTW\%
ta—~vyaIa=r—a rEZHli, EFrA—NETRTHERLTEZSDED
AR/ A
O B AL TFRLELINFIIARREIC LD 20
@ B A=V B FERLEDIHFFIAB THIEZEORIGH T T, AN HIFE

TE5
@ %%—W%iﬁ%@ﬁ@mi_@ﬁﬁ&%ﬁ&of HZEMTES
EREIL LCERITSR Y, L, BAA—LVEFRIT, b E WO T T A
%?&%k~(%$%ﬁ) IRERBORD D, BAA—/IERIERICA - 7258
TR, BRE T L W o WEIERZERZ A > 7 FANT 7 F ¥ —IZ LT
WA, FHUTEERE & D) EBEREEIC I DA VT T AN T I F v —% o T
b MIEIHHESCa A b, FIEHEZEZEZDLLHBELVENRL TS, LirL, AR
#%%ﬁ&bf%ﬁ@ﬁﬁm\%%%%ffﬁwﬁmo:@KE%éﬁA%@zi

a=—a VOFHET, FESCKN, BN EHTFIIS LT, SEORNREE X
=0, &47fi@<$$%f$ﬁ%iwtwﬁéﬁ%f BRI 22 D A T

IFR CE RV 2 E RPN GFIET D, 2B ABDO L OETFN— 3 > (H)
%)Tﬁ@éﬂéopﬂ
Witk LT, ZoL)2fERLEM%E Tba—~vr - ala=r—ra %M (A
fEHZEM) | EARRLTIETER LTV D,
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La—vr - ala=r—var - 2477 X

SNS 1%, A % —F v hEWVWOIYEEFEREMIC ba—~vr  aIa=Fr—va
Zef] (NG HZER]) | DEESNTERT—EYATho, A1 ¥ —Fy A
TITARNT I F o —& LT RITE LT HLEIE, AERZERIT, Hmaik
Ha3ltnois M) NWHEFHFOCYAAT 4T EEbND, TLERT U4EM,
IS EARSOHTE . EESCMEEE T T2 ) WEEWRZEM 1 XBNCAEE L TV
oo FEIZ~ AT I 2= — 9 VIR TV TV DA, Fk & l(E OB E DN e E
STLR, A v F =%y FOEKLTREIES, MAICEEL, WIERZEM L 2
—vrsala=fr—ra EMiEI—RL, F2ERTHECHLIOIC, H
AR TIX mixi. BCK Tl Twitter <° Facebook 23 FRfE i ZEf i b o —~ v « a3 2=
r—va CEMIE R LTS ZE R ARt L el L7, [3]

PUF O#im CIXRFICHT & 70 W IR D (E M 2 s ZER bz —~r - 232 =
g—a EMB—KRIELTEb D ET S,

3.1.2 SB&XRy/—F&l)>v

SNS ODEBIXFN NN LI TF_R— 3 U a2EL, B0 A vy E—13 SNS
A D FEDFHRZEMOREIIKFE L TV D, 9. OB A EHRZER THRITLE
DD, HRRY 8T —7 OFfEERC — =L o iFREGR TR /— K
(node) T, SNS DEEZRDOERVDPRALTHD, 2F0, FHRFrY NU—T %
W42 /) —FKESNSOEE R L, /—FREOY 7 & Fiol-Ry N —7 %
FIRT X, BHER > U — 27 OWFSETIE & FIRRICEBICEIE A BETX 5 Al
HRH 5,

fFHRRry NU—27 T/ —REV U7 HEEHZ T, SNSEZEXHITIE, KO0
R E AR DME L 72D,

S b &1, EEED SNS DR TEIZITH 50, KO a—~ 2 « A I 2=k —
va iDL RV EEAKT O ETH D, BlxiE, FEBE SNS Tk, 28 1D
UG L2 & EITSNS O — B RIBHEE L OEE/ EOBRENH DM, ZID D%
FElX, ba—~y - ala=r—3a  OBES ITERZRTH LD TEKT S, [
BRI, SEDOASHIROMBETH D, ZiiL, SNS NEHI DU IZEHH
SENFENA—IL T, FHEBICRDEDIITBESEN S OREN RN EEE 1D 3%
ETERVWL—LThs, SHIIASHIREZHT T, FHSAIX. 2B L HR
TR VIREEIN DR OND B 2D, [17]

MHAEZ X, BHEry hU—7TO /) —F&ESNSOEE, V7 228 RED
By L L CHREREMTHIZLETH D,

WITHDOEE & ORFILZED X D ICEBRTIUEINES D hy,
HHESETH, SNS CERRESNIEFINDI XA LT A4 (BRINDOER) 722D X
INMOEZEDARA v 2—U %A LR CX 2N EX D, I, FiHs
Bx ST, Vo THRAA vE—21F, A vbB—TOREREEZ - T
METE5, BRUINDOEEMTOARA v E—V2BE LN D, B ORI
FoTAvE—VERBRLTWVWAEIER Y SAZEDY, MEIZRD7-0ICx SADE
FaDa Ay FEEX AL, ESELRO Wil ORI RRIET D, ZOIRIET
SEx ESBy ML &I, B0 (V7)) BDAERINIZE AT,
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ERMRENEGAITOND Z ElX, AvbE—VHRINTDZEIWCERNH D Z ENb
Mb, SV ZIUR, BESHRENMTOND LI RA v E—UTHNIEHDHIFE,
SEOWKRE S| E/THEBER D,

3.2.2 M_gl). M_ri)s XU M_tr) Dz B

M_gt) DZEFNZHV T, Mr(t), Mar®)Z RICEB S THA LI 9, Mrt) =50%.
M_tr(t) = 80% DFEEMNIX 3-8 TH D,
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M_qit) = 2.0, M_r(t) = 0.5 M_g(t) = 2.0, M_r(t) = 0.5 M_glt) = 2.0, M_r(t) = 0.5
—e— M_tr(t) = 0.8 0.5 4 —e— M_tr(t) = 0.8 0.8 4 —e— M_tr(t} = 0.8
Mg Mr M_tr
30000 4
0.7 1
0.4 4
25000 4
0.6 1
i 20000 7 203 2 0.5
@ o U @
=l el o
E E E
E] E] E]
c c c
c c c
o =} =}
= = < 0.4
=
£ 15000 £ £
o o o
= = =
£ £ 0.2 £
0.3 1
10000 A
0.2 1
0.1+
5000
0.1
04 0.0 4
T T T T T T T T T T T T T T T T 0.0 4 T T T T T T T T
4] 2 a4 6 8 10 12 14 o] 2 a4 6 8 10 12 14 0 2 a4 6 8 10 12 14
tin steps tin steps tin steps
(@) q(® (b) () (c) tr(t)

X 3-8 Mr(t) =50% M_tr(t) = 80%

M_r(t) = 50%. M_tr(t) = 80% TIZXl 3-7 &£X 3-8 ZLtg LC., LT IEMmX D@D
aIEXF CTH DM, HXDO)D rt) & ()D tr) & i35 &, X 3-81F L biTA
WA L, t=10 D () TO &7, A vE—U~DOHIROD [EFX—1 3
UETED A v —URRAE LI E RO IS0 B O 1S HE EE SR (KL
GaIEIA vy E—UBEEI AR, | ICHID, Ay =V OiRBUTERT 5 2 &0
BT E7-, Mr(t) & Mtr®) Dl 7 2585 BB b3 5,

T, DA R B DOITEDTEFRIZ, BEFOEEME & FEMEIMEN =D
2L OWEICLIDEENGEN, A vE—VOEEMEMET LG L 25,

3.2.3 R—vF+54 X (L~NLDD)

ZZETOREIX, SNSHEOTRTHOEE (/—R) BREEODaI 2 =/r—
I DEIITHEBEL TT DT TIER, FLEEE, =297 7NV ER TR
v N — 7 BEERBOWBE ORI AR LI b DITIT VY,

Z 2T, EEEDSNS O L ) IS AEMEMEEZ O X O A% T VIS AGA
el L BEZDH, 5/ — NI ARBOITENE LTS U CHERET DA 2 B Y 1A Te
ZEiZh b,

B2, Ty h—F—LXNE3THH! ] EWIHI A vEe—TE2EE a2
4 A, Mg 1) =200%, Z2OAvE—T% 12021 429 HOHMRA X T AT
1T/ d V—TDF A M —LTe « o « F—AXMBER3ITHFLEZ! ] L
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THREEE LA v —VICERT D2 LY T D, 20X vE—VE%ZE LT
28 bl

® 202149 HOHRIZTF—AL XN 5%3 ThHA L= !

® A NF—LTF—LXN5x3THAILE!

® F— L X5 %3 TR !

DEHIZ, W OPONY =2 a3 VOFNLEBROH D A v —VEFHATHZ
kfx_% Do ::Eb@%?/\*—‘/a /é’lﬁjy)\ Lna@zm\/ﬁéhé)( /’E‘—V@&h%
BINTOINDERECTRIC TR ELRD Z EnbND, ZOL 5 BN OEWEZ
Ralb—varyTiEMg ) 2700708 5E LT, 2nldto, Mr (1) &
Mtr (t) IZEHKLETD, ZOXIIZ /) —FESNSOEEIZTSTHZ % [RX—Y
FFA4 K] DY, LoUL 1 TliEMg () 25 0 F LB ET 5,

L~ 1 OfERO—E %X 3-9, 3-10, BLOX 3-11 127, fERO—HE
ELTEDIEF, Mg (V) 2T X LRERELEEDTHY, &2 CTrHicXen
DTHD,

M_qg(0) = 1.2, random M_q(0) = 1.2, random M_g(0) = 1.2, random

* Mg * mr = M

0.5 4 1.04 - 1.04 4

0.4 4

o
w

1.00 4

I in Modification numbers
I in Modification numbers
I in Modification numbers

=

[=)

(=]

o
[N}

0.98 0.98 4

0.14

0.96 0.96

L

T T T T T T T T T T T T T T T T T T
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
tin steps tin steps tin steps

0.0 4

(@) q(v (b) r(t) (c) tr(t)
X 3-9 FIHMEM_q(0) = 1.2 LTMq (t) 25 F 2L LIZHEDOREREDH

FEROK 3-906X 3-11 FTHADE, Mg (1) 2, K3-5DFERLD LA

B> U, KRAED 100% DIEEM & 100% DEFEMETT X A2/ >TWVDH I & &R

LTWah,

_mi SNS DEBIZE 5T, DO =2 — AR X MEBOILE N EIC S
WCHER LR WATREME RN H D Z L 2B L TV 5
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WIZ, TN Mr () & Mtr () ICLTEBAE0RREAIK 3-12 125R7T, T
XL Mag ) DALV G, TTOEROIEED LV HEEICK T T 5,

0.175 4 M_q(0) = 1.2, random M_g(0) = 1.2, random M_g(0) = 1.2, random
Ma M " Mtr
1.04 104
0.150 4
0.125 4
1.02 1.02
- - 4
£ 01004 2 3
E E E
5 5 5
= = =
S S 5
E=] S 1.004 = 1.00
© © ©
o o g
[ [ &
8 00751 g H
= = =
< < =
0.050 4 0.98 1 0.98 4
0.025 4
0.96 0.96
0.000
o 10 20 30 40 50 o] 10 20 30 40 50 0 10 20 30 40 50
tin steps tin steps tin steps

(@) q(v (b) r(t) (c) tr(t)
X 3-10 #IHMfEM q(0) = 1.2 LTM_q (t) 27 FMMELEZEORROH]

0.8
M_q(0) = 1.2, random M_q(0) = 1.2, random M_q(0) = 1.2, random
Mg M = Mr
07
104 1.04
06
102 1.02
05
@ o @
K K 8
E E E
5 5 5
2 2 2
c 04 c c
s ] S
2 2 100 = 1.00
151 o g
3 3 5
8 8 8
= = =
£os3 £ £
0.98 0.98
02
01
096 0.96
00
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
tin steps tin steps tin steps

(@) q(v (b) r(t) (c) tr(t)
X 3-11 FIHMEM q0) = 1.2 LTMqg (t) 25 FAMELEREORKBROH]
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M_q(0) = 1.2, M_qg and M_r are random M_q(0) = 1.2, M_q and M_r are random M_q(0) = 1.2, M_q and M_r are random
_ _ _ > _ _ | _ _ _
Mg el 'l M tr
0.8 4
0.06 4
1.04 4
0.05 4
0.6 q 1.02 4
4 4 )
2 2 0,044 ]
E E 3 E
E 5 E]
g H c
c c c
2 2 £ 1.00 1
© o ©
g2047 o £ 0.03 &
h=1 b= b=1
o o =}
= = =
£ £ £
0.02 4 0.98 4
0.2 4
0.01 4
0.96 +
0.0 4 0.00 1
T T T T T T T T T T T T T T T
[} 10 20 30 40 50 [} 10 20 30 40 50 10 20 30 40 50
tin steps tin steps tin steps

(a) q(t)

(d) r(t)

(c) tr(t)

X 3-12 FIHHMEM q(0) = 1.2 2 LTMg (t) &Mr (t) 27 F MELILHEOREOH

I in Modification numbers

M_q(0) = 1.2, M_qg(0) = 1.2, M_q(0) =12,
—e— M_g, M_rand M_tr are random 0.30 4 —e— M_g, M_rand M_tr are random —e— M_g, M_r and M_tr are random
Mq M_r M_tr
0.8
0.20 4
0.25 +
p
0.6 4
0.20 + 0.15 4
2 4
@ T
k=1 2
E £
E] El
2 2
c c
2 0154 £
0.4 a g
1= E
k=] T 0.10 4
=] =]
= =
= =
0.10 +
0.2 4
0.05 4
0.05 4
0.0 4 0.00 4 0.00 4
o] 10 20 30 40 50 o 10 20 30 40 50 0 10 20 30 40 50
tin steps tin steps tin steps

(a) q(t)

(b) r(t)

(c) tr(t)

X 3-13 FIHAEM _q(0) = 1.2 T M q(t), Mr(t) BET M_tr(t) 25 ¥ 2EEIZ LEEHRO—E
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Mg ) . Mr (t) BEOMtr () 22 TT X LEBC LR RO—E %X
3-131 B 3-15 L TITART, EOREE A v = DIKHOFE IR, BT
ELTWD, a7y oEEE, ABBROGEMEL S RITIUL, AytE—Y
ITIEB LN ERDND, ZOFRMEIE, vIa2b—Ta O X vE—UORKEIR
AR RSETHADLE, £/ —FOLEWVEN, A vb—V2KESE25 L9012
LT EeThbhrd, 2F0, ar7 U VIEREDR W H > TH, AR TEE
MERENE A = IIIEB LS <D E 525, SNS TV )| FARLEHEMED E
WERBDNDITHERIEDOA v =V EEEHAITHZ D, WS, 2T
OEEENE < TH, AMBEROEEENMENE . Ay EB—UB KB LIZS WD, W
KHBESTWVDHZENEHRTHSTH, HHBEREWAROZEIXE RN & Vo T RBEE
Thb,
UbzafLdsr b,
O DA vE—VOPEIE, EEOMg () . Mr ) . BEIOMtr () Lv b
AT TTD
©@ BWHETTIEL, B Mg O LV oA I bDIEFREND R 2D
b, KOIRWEBBLERGAE T, DONKEBELZRNTZOICIE. Mg
(t) =10 DLV EHERFTAIMNERH L L 2EWRT S, Zhud, EED SNS D
AN —FFAR—T A=Y U THHEEN Mg (t) =10 2/ 5
LT, BVDOEFICA v E—VEMEEBERL TRADMLERSHDZ EEERL
TW5b,

M_q 2, 1 M_q 2, M_q .2,
—e— M_g, M_rand M_tr are random B —e— M_g, M_rand M_tr are random 0.200 A —e— M_g. M_r and M_tr are random
Mq M Mt

0.12 4

0.175 A

0.8

0.150

0.08 1 0.125 -
0.6

mb
numbers
mb

2 £ 0.100 {
S 0.06 {

t]
odification
t]

| in Modifi
| in Modifi
| in Modification numbers

c 0.4
0.075 A

0.050 A

0.2+

0.025 A

0.00 4 0.0 4 0.000 -

T T T T T T T T T T T T T T T T T T
] 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
tin steps tin steps tin steps

(@) q(v (b) r(t) (c) tr(t)
X 3-14 FIHAEM _q(0) = 1.2 T M q(t), Mr(t) BET M_tr(t) 25 ¥ 2EEIZ LEEHERO—E
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0.5

0.5

0.0150 +

0.4 4
0.4+

0.0125 1
0.3

0.3 m
5 0.0100

m
mbers
m

0.0075

0.2 4

|in Medification numbers
Iin Modificatien nul
I'in Medification numb

0.0050 4

\ 0.0025 4

0.0 1 0.0 4 0.0000 1

014 01

0 10 20 30 40 50 o] 10 20 30 40 50 0 10 20 30 40 50
tin steps tin steps tin steps

() q(t (b) r(®) (c) tr(t)
B 3-15 FHUEM_q(0) = 1.2°T M q(t), Mr(t) BXT M_tr(t) &7 ¥ L2BEIC LR O—H

3.2.4 R—=VFS5A4 X (LN 2)

R=IFFTAZXDL~YL2TiE, Mg t) . Mr (t) . BXOMtr (t) OLXVVE
EEEBEIED, LTI o—2 g 03, SEOWEED 77> 7 2 LEZHZ L
HTED, X 3-16 05K 3-18 DFERIL, 2T Y0 (REESWVD) L
EALEESE, ¥ 3-19 LX) 3-201F=2> 7Y L AMBROM GO L X WMEAZE
FIETND,

INHORERIT. Mg () =202 0b BT, &/ — RO LI UVWENEE ST
W53, 2. 3L BEWVKRETIEEAR T T2 2Rl TS (K 3-6 2%
)

Maq (t) =200%, X 3-6 TITHMITILHE L TV, LEWVEZZEISESZ &
X, /—RORX v —VOHHHEE~D T L—F L LTHEEL WD, ZOWRN
IZ. SNSITBWT, HMENERN > THRA > TWAIHT, A vb—VrIHEE5 2
EVREELWZ EER LTS,

F7-. 3-17 &£[X 3-18 DiEWME, FIUHRHDA v E—U NI LTk, &/
— RO LEVEDOEET, W OO T—v g UPEFNDZ EER LT
Lo AT, BRMEICEA SN T, AvE—V0EMnB 52 L 2EKL T
Do
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16 4 M_q(0) = 2.0, M_r(0) = 0.5 0.5 4 M_g(0) = 2.0, M_r{0) = 0.5 0.80 4 M_q(0) = 2.0, M_r(0) = 0.5
—e— The thresholds of M_qg(t) is random —e— The thresholds of M_q(t) is random —e— The thresholds of M_q(t) is random
M_q Mr M_tr
14 0.75 4
0.4 4

0.70 4
g 127 n n
o o o
2 a a

E £ £ 0.651
3 3 3
c 101 c c
c c 0.3 c
8 2 2

= = = 0.60 1
o o o
= g = =
hel o o
=] =} =}

= = = 0.55 4
£ £ 024 =
= 64 = =

0.50 4

44
0.1 0.45 4
27 0.40
T T T T T T T T T T T T T T T T T T T T T
0.0 0.5 10 15 2.0 2.5 3.0 0.0 0.5 1.0 15 2.0 2.5 3.0 0.0 0.5 1.0 15 2.0 2.5 3.0
tin steps tin steps tin steps

| in Medification numbers

& 3-

(a) q(t)

(b) r(t)

(c) tr(t)

3-16 FIHMEM q(0) = 2.0% M_r(t) = 0.5 T M qt)DLEVEEZ SV F LI LIRS

M_q(0) = 2.0, M_r(0) = 0.5 » 0.50 4 M q(0) = 2.0, M _r(0) = 0.5 0.80 | M _q(0) = 2.0, M _r{0) = 0.5
—e— The thresholds of M_qg(t) is random .\ —e— The thresholds of M_qg(t) is random —e8— The thresholds of M_g(t) is random
M q Mr M tr
0.45 A
0.75 1
0.40 1
o )
E @ 0.70 4
E 0.35 1 E
c c
c c
.S =
F=] =
T 0.304 g 0.65 1
= =
i=] k=]
o =]
= =
£ 0.25 £
- — 0.60 4
0.20 1
0.551
0.15 1
T T T T T T T T T T 0.50 - T T T T T
0.0 0.5 10 15 2.0 0.0 0.5 1.0 15 2.0 0.0 0.5 1.0 15 2.0
tin steps tin steps tin steps

(@) q(v
17 WIHME M_q(0)

(b) r(t)
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=20% Mr(t) =0.5TMqgt)DLEVEEZS VF A LIRS




ta—~vysasxa=h—gr - XA 7 A8

16 M_q(0} = 2.0, M_r(0) = 0.5 0.5 1 M_qg(0) = 2.0, M_r(0) = 0.5 0.80 4 M_q(0} = 2.0, M_r(0) = 0.5
—a— The thresholds of M_qg(t) is random —a— The threshalds of M_qg(t) is random —a— The thresholds of M_qg(t) is random
M g M_r M_tr
12 4 0.75 -
0.4

0.70 A
o 127 p p
v o o
F-1 E-1 E-1

£ £ E 0.65 A
S E] E]
= 10 c £
c c 0.3+ c
=] 8 8

= = S 0.60 4
[ o o
E g4 b= b=
=l =l h=1
o =] =]

= = 2 0.554
c £ 024 =
= 6 = =

0.50 -

4 4
014 0.45 A
5
0.40
T T T T T T T T T T T T T T T T T T T T T
0.0 0.5 1.0 15 2.0 2.5 3.0 0.0 0.5 1.0 1.5 2.0 2.5 3.0 0.0 0.5 10 15 2.0 2.5 3.0
tin steps tin steps t in steps

(2) q(t) (b) r(t) (c) tr(t)
X 3-18 MIHMEM q(0) = 2.0& M_r(t) = 0.5 T M qt)DPLEVEER SV F LT LIRS

3.2.5 = FS54X (L~YL3)

RV FIARDLA L3 TE, LAL L E LSV 2 DFHEDT 7 MeEfT 5.
X 3-19 L[ 3-20i2, &%/ — KNIiZMq (t) EZ2DarT Y ORFEERER I OARM
BIRDEFEMED LEVMEDOE T &2 T v X MBS B DA O REE T, miio
FERO—EIL, D ) — F~OEE EEIHRICH LT, ZE LRI L mf S
TWAHZ EDIRT,

4.00 4 M_q(0) = 2.0, M_r(0) = 0.5 0.50 M_q(0) = 2.0, M_r(0) = 0.5 0.80 1 M_q(0) = 2.0, M_r(0) = 0.5
The thresholds of M_g(t) and The thresholds of M_q(t) and The thresholds of M_q{t) and
M_r(t) are random i ] _r(t) are random M _r(t) are random
3.75 4 M_q Mr 0.78 4 M_tr
0.45 4

3.50 1 0.76 -
w 0 n
4 4 2
2 12 2

3.25 4 0.74
g E 0.40 4 g
c = =
S 5 S
.% 3.00 % ‘% 0.72
= = o
= = =
E [Z 0.35- E
2 2.75 1 B 2 0.70
] ] =

2.50 0.68

0.301
2.251 0.66
2.00 4 0.25 4 0.64
T T T T T T T T T T T T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
tin steps tin steps tin steps

@) q® (b) r(t) (c) tr(t)
B 3-19 FHMEM q(0) =2.0& Mr(0) =0.5T Mqt) & Mx@t)DLEVERS Vv FL2EEDOEHE
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8 M_q(0) = 2.0, M_r(0) = 0.5 0.50 4 M_q(0) = 2.0, M_r(0) = 0.5 0.80 4 M_q(0) = 2.0, M_r(0) = 0.5
The thresholds of M_q(t) and The thresholds of M_g(t) and The thresholds of M_g(t) and
M_r(t) are random o M_r(t) are random M_r(t) are random
Mg Mr M_tr
0.45 4
71 0.75 1
0.40 1
[ 4 4
& 2 & 070
£ € 035 £
i £ £
c c c
= 2 2
B p=] p=]
g € 0.30 B o6s
b= T T
(=} o o
= = =
£ 44 £ 0.254 £
= = — 0.60
0.20 4
34
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0.151
2
T T T T T T T T T T 0.50 - T T T T T
0.0 0.5 10 15 2.0 0.0 0.5 10 15 2.0 0.0 0.5 10 15 2.0
tin steps tin steps tin steps
(@) q(v (b) x(t) (c) tr(t)

X 3-20 FIEMEM q(0) = 2.0& Mr(0) =0.5T M_q(t) & Mr(t) D LEVENRS V¥ AEEKOBE

ZIHDRERD, SNS DR THDHE, 4/ —RD3 SNS WMD) —R ~DAvyt—
D7 —h—/3— (P& N) ELTHRET 258 08 H D EEERL TS, 7 — e —/3—
ST ESIIMFEANEL THEYI TRV T oY &L, B TERWVHFIC A E— V2%
BIRNWZETH D,

3.2.6 /R—=vFS5A4X (LNL4D)

LUL 4 Tl AvE—VICRTHHE - SEDERE L~V 3DNR—=YF T34 X

DOFNTBIT 5,

A=V THEEDDWVIIBEE B ZDGERHOVPOERHNTL 5, F

T HERCHENEEECREEDETFN— g NI EIEDLIZONENH Z LT

H5,

A=V DOEE  WEEXZZFOa T YT CHET 2 OIRIEFICEH LW &

I, FrEOE8IOMEN R L T\ D, < OMFENHIEIZIZZ T2 A K (context,

HR) &A=V OEZEICERT O ANRBERICEEEZZITLE LTS, 4

BALEET AT, 2077 A NMIEDLLIOEF, AvE—VORNE, 2T

ZmET DM THY . MaICEN SN EEZBND,

(Vo D—F—AXMNEXITHAI! ] LI A vE—UEEH a’ZTfTEH

E s BEICONWTEZTAHRD,

SEaNZDAvE—V% [HER] 125 E,

@ T—ALAXDT77 U THIHRELIZHLELZNEWVWIETF =3 T Zh
T, XOEBERTEOBEY ) REDISEDORA v —2 2T A2 TRE L
Bt & 3 5,

0 HKAEDOHRTHIRAZENEZNEWVWIET =23 0 ThiL ML E T
AR THE, HRICUuBRTOI—IVTRBIEDSTZ, | OXIBRREOLLE
LNz Cimse LI 2 19 5,

v s M2 77 A THEINT 5 K 5 el miz7e 5,

—J. BEalNZ0Avt—U% [HEMN] 2D L,
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@ FT—AXDT77 U THIHIEEDLIZMLEWR, 28 aldTd A4\ VDF—4Y
DT 7o ThHIenb, [BRIZF—LY TEbNLRWE | o Eoxtit
DA =2 AT INZ THREE LT 2 %R 5,

0 HKEDPDAREZEELT-WETFN— 3 0 ThiuT & E CIlIF S CTHA,
HETF—2DVvIETORRN D ST-OBTENEI D] ORI RHAEDOH G
F LA CTHRENRE LR ZERT 5,

@ FT—LXDT77 o ThHhHEAEbICRAEDORERE THOLEDLMLEITRNEWNDS E
FR—=2 a3 T, REalIAvE—VOERBERY LD D,

VoA E—UNREZLND, ZDLE, MgODOBMEIZAILRY, A vtE—

CaER LR WVERL, Mqt)=0 &7 5,

IEEZELT, L3120z, Mgt)=0, EEADOE#AZET /VICwH L CTEF

HAEtD s,

< 3-21 B[¥ 3-251%, &%/ — FRBZELIEHREEESNTZ Mg () BLY

LEVMEICH L TEEME IR ENREREZR > TV A RO —H 2R,

EE-13&a P/N) OFRIZ, Mg () OEIck->TEx S, £7-. Mg (t)

OfEIE, EHETEHRSA T 1.0 <M_g(t) < LO»HERT S, ZORBIZIEZ Mg

t) =0REENTEY., thOERE~DA v =V T %HEIEL, AvE—Va2K

LWz E 2B D,

FHROMERERDETEA P/N) OBRIZES Mg () OBMEX, X 3-21 205

X 3-25 CHERIREI-CILE OB N R 65,

Mg (t) ORMENRFR U TH D56, dEBISHEITT 208, 2L O5EIT, 2RI

kT2 Z ENBHITE D,

X 3-21 5 3-25 OFHEMFITZ, EA P/N) OEE - SEDERERG,

TFUHALIEMg () . BEOMg @) . Mr ) . Mtr (t) DT X LR LEVE

EEFOANRIDOA v =T JITHNWZ EEZR LTS, &/ — RTREFFHZT V& L

REFN—= g VEBEEMANT D720, K 3-21 LI 3-23 DFiRE AT HZ

EIIF T, IFEACORBRITEHIIRE L, < OFHAETIBIIRAE LR N &M

DT,
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f 0.5 4 M_qg(t) = 1.2, Random is OFF, 0.5 4 M_qg(t) = 1.2, Random is OFF,
30 4 M_r(0) = 0.5, M_r(0)_max = 0.8 M_r(0) = 0.5, M_r(0)_max = 0.8
—e— M_tr(0) = 0.5, M_tr{0)_max = 0.8 —e— M_tr(0) = 0.5, M_tr{0)_max = 0.8
P/N switch on M_q(t) in ON P/N switch on M_q(t) in ON
Mr M_tr
204 0.4 4 0.4 q
4 4 i
z b j:
g E 0.3 4 § 0.3 4
c = c
< c <
2 2 2
w0 k‘ © ®
g i g
g T 024 T 0.2
= = =
£ 10 b £ c
0.1+ 0.1+
—20 4 M_g(t) = 1.2, Random is OFF,
M_r(0) = 0.5, M_r(0)_max = 0.8
—a— M_tr(0) = 0.5, M_tr(0)_max = 0.8
P/N switch on M_q(t) in ON
—=30 4 Mg 0.0 4 0.0 1
(I) lb Zb 3b 4‘0 Sb lIO 2‘0 3‘0 4‘0 50 6 1‘0 2‘0 3b 4‘0 5‘0
tin steps tin steps tin steps
(@) q(® (b) x(t) (c) tr(t)
B 3-21 M_q(t) = 1.2 TF U FLRA v FiXOFF, HHMEM_r(0) = 0.5, M_r(0)_max = 0.8, M_tr(0) =
0.5, M_tr(0)_max = 0.8 2 LT, P/NRAA vF%& ONIZLIROREBRED—ES
® M_q(t) = 1.2, Random is OFF, 0.5 M_qg(t) = 1.2, Random is OFF, 0.5 4 M_q(t) = 1.2, Random is OFF,
M_r(0) = 0.5, M_r(0)_max = 0.8 M_r(0) = 0.5, M_r(0)_max = 0.8 M_r{(0) = 0.5, M_r(0)_max = 0.8
—e— M_tr(0) = 0.5, M_tr{0)_max = 0.8 —e— M_tr(0) = 0.5, M_tr(0)_max = 0.8 —e— M_tr(0) = 0.5, M_tr(0)_max = 0.8
0.4 4 P/N switch on M_q(t) in ON P/N switch on M_q(t) in ON P/N switch on M_q(t) in ON
. Mq Mr M tr
0.4 1 0.4
o < o
2 031 E K
g g 0.3 4 g 0.3 4
£ Z c
< c <
8 2 2
@ ® "
< 0.2 i g
i T 0.2 T 0.2
= = =
= £ =
0.1
0.1 0.1+
0.0 4
0.0 4 0.0 1
0 10 20 30 40 50 10 20 30 40 50 0 10 20 30 40 50
tin steps tin steps tin steps

X 3-22 M_q(t)
0.5, M_tr(0)_max

(a) q(t)

0.8+ LT,

(b) r(t)
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(c) tr(t)

= 1.2 CFVFLAAL vFIX0FF, FHEYEM r©0) = 0.5, M_r(0)_max = 0.8, M_tr(0) =
P/N 2A v F%& ONIZ LI=Rr DR R DO—
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Ea—<2 O

a2 lr—g v s A7 AP

1.5 > M_q(t) = 1.2, Randem is OFF, 0.5 M_q(t) = 1.2, Random is OFF, 054 @ M_q(t) = 1.2, Random is OFF,
M_r(0) = 0.5, M_r(0)_max = 0.8 M_r(0) = 0.5, M_r(0)_max = 0.8 1 M_r(0) = 0.5, M_r(0)_max = 0.8
—e— M_tr(0) = 0.5, M_tr(0)_max = 0.8 —e— M_tr(0) = 0.5, M_tr(0)_max = 0.8 —e— M_tr(0) = 0.5, M_tr(0)_max = 0.8
P/N switch on M_g(t) in ON P/N switch on M_qg(t) in ON P/N switch on M_g(t) in ON
10 Mg Mr M. tr
0.4 4 0.4 4
0.5+
ja & &
@ @ @
o a =l
E & E 03 E 031
S 004 c c
c c c
=] 8 2
=1 =] =]
© o] o
= = =
=] ] ]
=1 ° =1
—0.5 4 4 J
s 5 o2 202
15 £ £
-1.04 J
0.1+ 0.1
—1.54
» 0.0 4 0.0
—2.0 ~— T T T T T T T T T T T T T T T T
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
tin steps tin steps tin steps

(a) q(t)

X 3-23 M_q(t)

(b) r(t)

(c) tr(t)

= 1.2 TV FBAAL »FIXOFF, FIHEM r(0) = 0.5, M_r(0)_max = 0.8, M_tr(0) =

0.5, M_tr(0)_max = 0.8 2 LT, P/NRAA vF%& ONIZLIROREBRED—ES
1649 M_q(t) = 1.2, Random is OFF, 0.5 M_q(t) = 1.2, Random is OFF, 0.5 1| M_q(t) = 1.2, Random is OFF,
M_r(0) = 0.5, M_r(0)_ max = 0.8 M_r(0) = 0.5, M_r(0)_ max = 0.8 M_r(0) = 0.5, M_r(0)_ max = 0.8
—e— M_tr(0) = 0.5, M_tr(0)_max = 0.8 —e— M_tr(0) = 0.5, M_tr(0)_max = 0.8 —e— M_tr(0) = 0.5, M_tr(0)_max = 0.8
1.4 P/N switch on M_q(t) in ON P/N switch on M_q(t) in ON P/N switch on M_q(t) in ON
M g Mr M_tr
0.4 1 0.4 1
1.2 A
4 4 4
] ] ]
£ 10 £ £
El S 0.3 S 0.3
c c c
5 5 5
S 0.8 =1 B
T T T
] ] ]
= = =
4 T 0.2 T 0.2
£ ooy g g
=] =] =]
0.4
0.1+ 0.1+
0.2 4
0.0 0.0 0.0
T T T T T T T T T T T T T T T T T
0 10 20 30 40 50 10 20 30 40 50 0 10 20 30 40 50
tin steps tin steps t in steps

(a) q(t)

X 3-24 M_q(t)
0.5, M_tr(0)_max

0.8+ LT,

(b) r(H)
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(c) tr(t)

1.2 TSV FLAAL v FIX0FF, FIHfEM_r() = 0.5, M_r(0)_max = 0.8, M_tr(0) =
P/N 2A v F % ON T LI=Rr DR R D—
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(] M_qg(t) = 1.2, Random is OFF, 0.5 M_q(t) = 1.2, Random is OFF, 0.5 M_q(t) = 1.2, Random is OFF,
M_r(0) = 0.5, M_r(0)_max = 0.8 M_r(0) = 0.5, M_r(0)_max = 0.8 M_r(0) = 0.5, M_r(0)_max = 0.8
—e— M_tr(0) = 0.5, M_tr{0)_max = 0.8 —e— M_tr(0) = 0.5, M_tr{0)_max = 0.8 —e— M_tr(0) = 0.5, M_tr{0)_max = 0.8
0.4 P/N switch on M_g(t) in ON P/N switch on M_g(t) in ON P/N switch on M_g(t) in ON
g Mq Mr M_tr
0.4 1 0.4
< 4 4
& 034 2 2
§ g 0.3 g 0.3
£ £ £
c c c
8 8 i)
t=] f=] p=]
m ™ o
£ 024 ) =
b= b= b=
il T 0.2 T 0.2
= = =
£ £ £
0.1
0.1 0.1
0.0
K 0.0 1 0.0
T T T T T T T T T T T T T T T T T T
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
tin steps tin steps tin steps
(@) q(v (b) x(t) (c) tr(t)

K 3-25 Mq(t) = 1.2 TFUFALRARAL vFIiZOFF, FIHMEM_r©) = 0.5, M_r(0)_max = 0.8, M_tr(0) =
0.5, M_tr(0)_max = 0.8 £ LT, P/NZAA vF% ONITLREORERDO—E

3.2.7 R—=F+54X (L~JLD)
IN=IVFTFTAZXDL L4 FTIE, &/ —NIELEMLIEA vyE—V%FEELT
W, £, BREEZREZEEICOVWTHMDER, LxL, SNSDOTVRT A
R TIE, Bl A v —V27r0—T v (BRE) L0, BHooEEE~
ALTA NTRTHEENH LD T, BOOER LAy E—VERED, 740 —
THOREEMVELZENTE D,
TIT, UL T, B EVORBREZEL, TFAN—Ta VDO LEWEERL
BIOS LTRSS ESL Z &2k AT,
Bra L zoilE (B Li1xE0 X ) REENH 5 DD,
[y N —F =L XWBEXSITHA! ] EWnWIH A vE—TA2EEH ad -6 Tt
BIZOWTEZTHD,
B alNI DA vE—Vk R EBRET,
@ HAONINETH Y I—F—LXIZONWTEDEIRA =2 LD
MILBEHDNIF A LTA U ERD
0 [V oulh—F—ALXITEELERN?] Vo &EEITo T2 &R b)
Do
0 WEDEMTEEbNINICH L THENRA vyE—Y [F—AU—7 DL
DAEETE Y N7 L—ORI TNV ERIILZX D) E&EEL TV,
® ZHalFHAMDWMEDA Yy E—TVERBbBRIDOAYE—VIZHEENTA vk
—VHEER LW ENbhol-D T, FFR—2 g B BEFTC Yy h—
F—LXMWEX 3 THAI! | ICHEEWRA vE—VaRRT5Z 81T,
EWolo, MEOER (ADOBEOERKA vE—IUX 74+ —LEEBb, &6
IZFDA =) DOEENRA v =08 AT ARSI T2, 20X
12, FLiEIE, BT 2ET =y a L ilEEBE G2, AvE—VELL4LETO
NR=VF T4 XA EAT, LDBED SNS OFREIZITS3< Z &k b,
X 3-261%, t =tn T—H A v t—VOEHMAEIE LI2IREEZ R LTV, RO
AXRVENE2DBERZ TGS, /—R@IEL, @Et=1TAyE—VEERL, /—
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F@&EV L I7nHH7—FRO)NRZNIZaA FELTWS, /J—FR@idt=10D A
vl —UETBLTWEZ NS, AXRVPFE2ICKH LT, Avbe—Ua T 51
H&1T 9,

Store M_q, M_r, M_tr

/ to Node A

- G /

First Message I Second Message

E1 Open term E2 Open term

t1 t2 tn tn+1 t

X 3-26 AXVrDOIUTUYOEBRETLEL, 2BBLEDOA X FO LEVEEZBR

Simulation:Behaviors of QT
Events are 10 Lime.,
(Motivalion faclors

M_qia} = 1.15,
M_rit) = 10.98,M_Erit) = 0.99)

—8— Ewent =0
#— Event#1
—&— Event 22
1300 { —%— Event 43
—&— Event &4
—#— Event 45
—8— bwvenl 26
—#— Event 47
Ewerlk =8
—#— Event 49
—8— Cvenl z10

00

ann

I in Medificatian numhbers

I

200

tin steps

K 3-27 2BFZ—XELTOMg (0) =1.15 (Mr (t) BEOMtr (t) IZEH) . A2 X 10H
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ba—<y-alas=h—tar - S50 AR

EC, iEIE. EFAOMg ) O Mr () . Mtr () OLEVMEICHELSE 2
B, HROEDICBE L B BIREE ETHATS 2 LT L, BEDTF—4# 1
Mg (0) =115 & LT, Ay E—UZ2IKHSE, Mr () & Mtr () IZLEVWED
BEZLRWNEIICTERE L, A MI1I0EBI o7,

FERIT 3-27 O X ) ICHREE TR L, LEWEIZZE(EA RV, 10 [\
AR IR ETERL->TWD,

Simulation:Behaviors of Q(t)
Events are 10 time.
(Motivation factors

M_q(0) =1.15
M_g, M_r and M_tr are random)

—8— Event #0
> ° —o— Event #1
—8— Event #2
—8— Event #3
—8— Event #4
—8— Event #5
—8— Event #6
41 —e— Event #7
Event #8
—8— Event #9
—8— Event #10

2

234

E

=

[

c

2

o

L~

=

b=

g

z2 °
1 °

° T—~e—_

X 3-28 X 3-27 L[F#EICM g (0) = 1.15, M_r (t) & M_tr (t) XS VFALT, AV IMNE1HEL
TWBE

] 3-28 1%, Mg (0) =115 & LTIEHeSH, Mr (1) & Mtr () 1ZT7 ¥ 24T

HAXRY NHEIDBIARGE L TS GAETHL NI, IEBBME T LTS, &6

(. 3-29 5 X 3-31 £ T, Mg (t) ®LEVEZEIEOFEICZK L T 30%.

50% & 80%IZ ER- & B -G A0 RERT,

® FHEOEZILNVADLEIVEDT X MEOFERLEFRERIZ, A vE—TO
JEEUTA 720,

o EROHD /) —RNTlE, 2FZBHUBDOA R FTA =V TR T DI &
INKEEIZ 72> TN A,

® L XUMHEA 30%, 50%, 80%& Lifs (B bETF35) & Ave—UNIKET 5
28 THH, FEFEEMTH D,
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Simulation:Behaviors of Q(t)
Events are 10 time.
(Motivation factors
M_q(0) = 1.15,
M_g, M_r and M_tr are random Note: 30% raised)

Event #0
Event #1
Event #2
Event #3
Event #4
Event #5
Event #6
Event #7
Event #8
Event #9
Event #10

EREXER]

ttd

I in Modification numbers

v T
0.0 0.5 1.0 15 20 2.5 3.0
tin steps

K 3-29 M_q (0) = 1.15, M_r (t) BEXOM_tr () iZFVFATHD, ARVIRIDAEIRHY, Mg
(1) DLEVED 30%E L &L

Simulation:Behaviors of Q(t)
Events are 10 time.
(Motivation factors
M_q(0) = 1.15,
M_g, M_r and M_tr are random Note: 50% raised)

Event #0
Event #1
Event #2
Event #3
Event #4
Event #5
Event #6
Event #7
Event #8
Event #9
Event #10

I EEXEXE’

tetd

| in Modification numbers

tin steps

K 3-30 M_q (0) =1.15, M_r (t) BEXOM_tr () iZFVFATHD, ARVIRIDAEIRHY, Mg
(1) DLEVED 50%E L &L
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Simulation:Behaviors of Q(t)
Events are 10 time.
(Motivation factors
M _q(0) = 1.15
M_q, M_r and M_tr are random Note: 80% raised)

—8— Event #0
—e— Event #1
—e— Event #2
—e— Event #3
—o— Event #4
—e— Event #5
~&— Event #6
—o— Event #7
Event #8
—&— Event #9
—e— Event #10

I in Modification numbers

0.0 0.5 1.0 15 2.0 25 3.0
tin steps

K 3-31 M_q (0) =1.15, M_r (t) BEXOM_tr () iZFVFATHD, ARVIRIDAEIRHY, Mg
(t) DLEVER 80%E < & LT,

FMELEZLEVEDOS LI Tt aEinsEs 2 Lid, itEEBD K LFONEZ T
REMRINEER ELTWD, 80 iIRLDOINETFIE \mifﬁ% IWHTE %
b LR,

CABORRERD L, LEVEE TS AT SRR R BEICE S A vk
— VU T OEBIBIMNIRE N, SR, A =V ERIERT S AICa
T OIE &M, A%%M@hﬁﬁ%ﬂ%@@ﬁ%%% I35 & T, AHERE
WA T DK B D 2 L D3 537

FEEBIG L LCbuzz (REEIC &é &)% BRNCE - g RWnW=olcd, ars
Y ORGE, BHEBERO S D AFBIROMRE, S HISBEOREOMRAENEE CThH
HZEMINGDRERNG 3D, [9]

44



ba—wy - 33a=s—var - 4150 AMH

.. |
| Max check of Qft) | | Size and P/N of Q(t) | 'Rl'?tr}esholdsof | Thresholds of Tr{t) | | Decision for Qit+1) |

Sending to next nodes

It)=[aft), R{t), Tr(t)] =i Tem porargﬁi}}j‘lemory H | e D=1alt), R(E+), Trie1)]

|

|

=i ) '3 |

Fa3 i

From an event C il tHH 1
I

I

|

R == I -

e ey
S R RS M_glt-1), | M_trit-1), M_tr_Th lﬁ:ﬁi:ﬁi;.ﬁi
M_q_max, o I .

math | Memory;

M_rit-1), M_r_Th

K 3-32 L-UL1MHLULE~ADI—YFF 4 A LTEHEE

HALIETAD ) — Fa_=YF T X552 LT, BREINICSNS TIT - T %
BREZHEBLL T& T, 3-32 1IARAEFNLDL1 /) —RICHEH L, LoUL 171 L
W A~R—=YF T A X LTGE, —HEOHM 2 B LT,

3-321X1 >0/ —FK&ERLTWD, E£BEDATJITH LT

825D Q) D fix KAKE & O LRl &

WED QUDOKRKE XL P/N & LBCHIE

WEDRG)D L X VME & OLERHIE

WED Tr)D L& VWME & O LR E

RIE LT QOFR LB LA v — Y OREE

EWV o TS B A IR L CERBLEN D, TNTENOHKNL ) — FOEF— 3 v
(ZHEAFT D,
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FL4E BEADPLEE~DY A FITX

FIETIE, 1 OO —FHAHWVNIAXR DDA yE—UNIEHTHA X b -

RUZ v« T NVT, JEROA 2 —Fy OBEHKIEE SNS THO B 2—~v 1 -

AI 2= —va T TERLTER, £, /— A XV MOERFEE T+

NI A =V OPLRICIER LTE T,

Kaf — NDOZENOBA XY NOFHREILT 2D T3 <, SENFIRHCM
%@4&/%@%/?—v&xitﬁm\%y?—°%xﬁfﬁﬁbﬁﬁ%%

%féﬁ%%%kafé_k%%zéo

4.7 BE—RREROERDERK

x V- i—(@D

Event fZZZZZZZZZZZZZZ'““'“"““““““"?“““““% """"" :@
#1 i |

to t1 t2 13 ta t

K 4-1 2 oDHEMADOEREEI D) — ) DIH

3.1.3 T, B—HEHRIE (A b/ —FR) 280, ZEHTERN D, &
PNZA =T BDDOEHE—D ) — R@7FEF T, o /) — RiFEFEENL TA X
FDRA Y=V RD0, /J—FR@DA =V EHRDZNTHoT-, AHIFZZDHE
FIE, OB RVIREET, J— R@)E J — FOONFERFIZA R FD A v
Yt —UEZE LSS EE 25, SNS TIHEEICRFF COZE IRV, 1ZIER—
FEANCZAEE N A vE—VE DL Z LT 5,

B 4-11ZZORWERLIZHDOT, /—FR@iZl 7055/ — RKbIZA X b
DEMEREL TAvE—VELTERT S, 20U 7 OmE8(%, /— Rwddt
=t3 TA Y —UZITWMAE TR & 75, /—FWiEAvEe—Va2EBLT, Y
Y DBHD ) — RFPRZETEXDHIREL D,

—J. J—F&IEZ. /—FR@EFEREICY 27 DHD 7 — K (y) 124X hOFHR
PRELTA =YL LTERET D, 20U 70T, /—F@23t=t4 T
Ao —VZITRDETH ET5, /—F@QIFAvE—Y2FMBLT, Voo
bbb/ — RnnzETEoRELE RS,

ST, /J—FR@NP6 /) —FWETIEAvE—VE2V o T70HD 7 — RETHO2
X, Fl—BROEM (party) 2T D 225, FEEIC ) — FX)NDL J — R(z2)
FTCIEAYE—VEV L I7DOHD ) — FRETHORE, F—EBEROEM (party) =
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KT DD, 2. J— bR T, ZOmMEREBERBESTWSL L, £
HHDEMIZADINE WS TREINEEND, bHAAL, EHLHLOEMICH AL
WEAbLHDH, 22T/ —FK (n) OFBREEH S Z LEEXD,

3.1.3 TIESNS TREDA v E—VIIREDOHEANNRETFX—T a3 ST THE
SN T, REORBEREZFEIGAE LMD ) — RE @Bl VoA
AR ERRPETR—2 g U TA =0 7 Uim, FEES, 1) T SNS IZHIIA
LESBIREL ., oS8R a7 o ko TED L H EMIcHbIL. FTE L
TWDDOMNDITHOWTHEIEE Th 0 Eilkp D 7evn, BRIENL, oS E & ORM
#Eip bk, KBERLEDRMIZE > TTE LM E WS /INMERATE S, INMEFTIE,
BHEWOA »E—VIZHTH5EANTRTE, a7 Y OERMECHE OF M
X B> T, A-11FX2D Xk 7EMD 2 oM, RS TIE, — Fn)TIiXE
H OB T 20 EAHARRNTHDL EHFE R D,
ZIZTCHERZEIZ, EHICBE I 2WVWREE. = RIENENE RS2 A vE—T
PRI HN, BHICETHIEEN D) VI PNEENTRE, A vE—VEHED
EFEFRN—2 3 VTCOERZT TR, EHDORA v E—YORELZZIT T, WEMNL
INBHZETHD, ZOZLIE, INETIEIAvE—VE% /) — FNOWUHETEF X
— 2 a VUS LT TEEZ LW S 7 uIRlmTh o2 L 2 A6, £
FRT/— RO OER (EFPVER) I2h 9 L2 A vy bE—U 2035
~ 7 afie R RB AL 2 LD, [T]

4.2 #EM./ —F OF B

3.1.3 TOETI/INTIL, &/ — FTIHACHWIZVHRETFEL UUThbh b 7e
FOZE) ) — R THDH, ZNTIE, /) — Kb 0REBE2 X A4 F I v 7125k
TERW, 5/ — KB A v E—VZ2ZTRoTR MY L TA vy E— VOB AT
ZHREEIN) ) — RICEZ DB NRTTE T,

ZFIT, LVBHEOL2a—~ Y« Xy NT—T|THDT DD, @7 ) — R
Mo — RAEENH L Ca s T Y ZmET HEER ) — REEATLHZ LIZL
775

4.3 H£HD A yt—2/

REDOA v E—VILL o T TELERMEIZIEDL I BRLDTHA S,

SNS TliEZ < DR EOFHO L HIZ, 12D X vE—TY2ERNIC (EFX
— g U EESTC) T 554, 2EILSNS TER > TWAKARLHAZE > T
A=%D, 20 SNS TENR S TWVAK AR NI RFTH 72 4EH & 77
TIENTED, ZOLEREHOZBIZEIAZNV— 1 CHAITA vl — U S
N5, ZTOXHIBREBOEMMNLDA v =R L > TA vE—Vhk5T 7
ZIEHE DB A EEMPER SN TWD, SHICEMOEENHIOEM &N 5 2
ENBEMBAEEN S,

AIE T/ — RIZETFTR—va kDA b= O EITZ 5 L 9 REHRD
Gz &2 TE-, Zhit. SNS TOWRIZEBOFEKR., KARH A & O 2R
L. AR AOER Caa=r—a 295 2 LY T 5,

FEERITIL SNS T B ORBAF-0KF ., EftE, EAACMERLICIE U TA T & M
ITORMPIER NS Z ENBIAISND, EOERITITHARFETORCK & ETF N
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—a ORRTRHIH SN TWaB 2, E£HOIREMECMOER & DBfRIC L - THE
MNEOEEDRA v E— 0 b A2 52 4, [17]
WIZAEM OBNRE 2 FHE TEIHI L TA 5,

4.4 KFOEREIEET IV

INFTCHOELa—~vr  aIa=r—valDOiAvb—V%HEFHALT, 20
FHTREEN ) — K2 b —V =V N ETIATITo)Z e L Lz, =T—V 2V b E
FULOFMAIE, %/ —Fex— 20 hE LT 2 & TR — RE2EHT
. 0, MO — R ORELRITEL0H6TH D,

ASEPEAT LI FETFME, 3.1.30X 9% ) — RBHIELTA vE—
UREE L TV R ET AV EERR Y 2O — KR 2 R EE EE T X
AU —27 LTWDHERET L TH S,

4.4.17 BATIZAYE—T/-

ta—<vr s a3a=— g3 TORA =% % 2 IRTTERITD 250D ) —
RO REEE & 7R 3 2 LMk 2 RECTRTZ & 1CT 5,

J— FEOHEEET, 2ERTOBREEICHEY L, BHENEWEBETHDL LT 5,
I HIZ, SNS ClIEZEEOHEEIZ»OPDOLT A vE—VEREL, ZEMIA LD
ETFNRN—2 a3 TCINEZELTRINT D, ZORIGE, 22 TOETIVTIEHRE
FEXTHL4—7FTHZET, REH LI T X AICHEETHZ & THIELT
o

3.1 ATEALIAXRV N RUT e EFT LTI, TTCTICY I 2KELE
— F‘F“ﬁf@% =V T EEZTN, ZHTEH, VIR TE DN TE 22

o TIZT, /J—FRE/—FOERiZFEST, MWIEERBRTOBBEENEH WL
L\J/&@@% IZIERRTCE 5 & LT,
FBEFIT, A vE—TOEEME (reliability) & 3548 & O ANRBBHR TOEFHENME
(credibility) TA v =V I BIEET DI, WMEL CTEETLI, EHELRN
EWVoS T AEITH, B, &/ — R 42187 X912, A vbE—VOREER
P (reliability) & ¥ & DO AR TOEEM: (credibility) OFE6) A5 L
~)L (Trustlevel) & L TA v E—VORERBECGISEZ, 2F0, BEELX
ANENERA =V bEFICETRET DS E L,

Trust level = Reliability * Creditability (6)

4.4.2 BEEROHE

BHEEE L~UL (Trust level) 13 2 oG O Z8# CHALREM & 72 W OB B RE#E Tl
FEZFEYS 5,
—Ji. WBEROHMII, %/ — FRbOMtho ) — F~EEE 52 5HHTH
Do WBEZIFTHZ LT —FICY VI BFESLLIZZ 2T, AvbB—UNEE,
ZELTE ) — RDBRBEZOA v E—U BRI TELHETH L, FMTITEERO
MNOFIH TH S, 2B, REEROHMEY v 7 OFREZWMHAT L7DIC /) — R
(A D EBFPHIIERE LTV D
J—F B) B/—FK (A) | FﬁVVAW@LﬁT%LLtﬁD\/~P(M
J—F (B) ®ROWERIZITRNWD T, HEZZTT, TOFEET U H LT+ — 7
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il 5, /—F (B) WBEIL T, 4-3DEHI2/—F (A) NEEER O#
HORNTFICHDHEE, /J—F (A) £ /—F B) TV 7% L, AvE—0
RN TEDHETDH,

BEELA FEDR
@ IWEEAE \ AEHE (=

DKREX)
> "
Party 0 a

t Level Party 1

e RfER

S LIZEK

S5 L ZE8IK

B 4-2 BALCAyE—VZEH, HEEROHEL ) > 7 OBRERAT S DIC/ — F Q) OREHHAIX
AHLTND,

EEEDOSNS T, AZA (/—F (A) ) BDAvE—VEERM%, BSA (/—F
(B) ) ICASANBELGOER (Avt—) #EETHZ 2R Vo oRn
WL LTV D Z L 7‘@5 B SADEHEE L~ LT, /— KN 2 kel CBEId
HMETHDHZ LG, WEN ENDZ EITHF L CHEfhd 5 /) — FENREZ5
ZhiE. SNSTB éh@%%ﬁ%?ﬁ)mb FE. FoarTrYnEL O — NICEHE
ENDHZ LN TS,

SRS R OFIPHIL, o —REDV U7 BT AHEHBETH Y, FEFCZY 7
FHELTA -V AT LR (FiH) 27 LTW5, ZOEEEL~L,
EEEOHIE ) 7 OFRIZ, SNS TE XX, BEEL LR, A vbv—UTE
B T HAEBHICHpILTRBY, Uo7z bipl+5, WhiX, EHEEL X
WL, BEROFTO TFOREI) C, FREZZD [HFE] Y 71Ty
50 %Z*E“B%R@%ﬁai (OB EH] LBz LNTES, BEROTOFLFE

T, WS HBRERFTH-TH, A0 FHICWHRITIVTHFIZEZ 220D T
a%%.’)o
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4.4.3 EBIIKHICLD Ay -2 DRE

@/—FAlZ
CEG1:0] bl
Party 112
RS em T ~.o
@ Party 1 \'\,
ﬁ:> \5\{1\\;
BB TAILB
DEBERD -
I AT

X 4-3 BEEROFEHAL Y 7 ORESL

K 4-3 T/ — K (A ([Zdfi25Wie/—FR (B) %52 L9,
O /—F B) oB#HT/—F (A) 1IB DOEEEROHFIICA-ST-, ZDLX
ORBENHEITEEE L~ VB LT b
@ /—F (A) [Zfic,— K (B) BT HEHM (S—7 11— (1) ) I
(RIFHT DS &2 & D7 51E, S—T 14— (0) HR—=FT 44— (1) ~
BIRD ERET D,
LEORNEZA -V 7 TEZDHER 4-3 T/ —F (A) IZiEDSWe/— R
(B) OFZIL, SNSTIE/ —F B) OAvE—Y%/—K M)@% ST HZ Lk
Y45, TRNETD3.1.30FTNLTHIUL, AvE—V0EEMHEB DA
MBAROEEE T/, — M)ﬂ&%biokﬁéz/f//ﬂ&iéoLWL\
J—FK A F3—7 44— (0) &L, /—F B) FHDOR—=F7 11— (1) T
LTWNWDEDI, RE-Tmar T oY aZ0F FEEE IS NOREN THOI
ol
WZﬁ\/—P(mtﬁfyt~9%%@ii%ﬁfé(*ﬁ?é)%ﬁ%ﬁﬂ@
Ay —UERETD (HEETD) HBENEAETS, 20X )i, /BT HEME
wbv&m%@%ﬁf%yﬁ~9%%hﬁé%%m~Vaxwﬁmﬁéo

4.4.4 HEEFEROBEDA Y 2—~DEE

4.4.3CTIRBEBTHEMDA vE—TU~DEELZ RN, iZh A vE—TIl5%
BEHE2HH0O0, EBEROHHTH 5,

K ROHEHFHOEANIL, D) — R~DOEELE2E 2 A2&HATHLZ D, %
BEDBRICER LI ETHAvE—VICEBE 252 LT 5,
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Ea—vy-ala=f—vay . F1F 17 28R

Bz, o ) — FOEELEZ T2 TIRET 2EMICFERT S A v — V2K
L&D ELERIZ, IRET 2EMICKKTDRIOERD ) — KRk Ave—T%
BT 5L, TRNETORA Yy E—VZHEEL T, RBEMICE > - BRSO KRHER]
SNOBENZEDAHZ b HAHEA9, ZDOLHIT, ZEEROEMIZ — R
A2 DAY=V OB TH - T, HROHANSITEELZ T 0,
ZITIE, AvE—VICkARMTTEIEN (X vy —VEM) BMMExDAv®
—VITICEDK D R EE G A 50 FHPMERO TS AEE I eV Ial
— g Nl ko TELET S,

4.5 T IalL—soarEER
Ty NETIICE DAY I 2L — g T — NIZEEEIRY  — R CRERR L.
A vb—UOEERME. AMBEGROGEEE. RET2EMOBEMELEFi-8, ZEER
DHEIPHEEZHZ LT, HANLEMA~NDT A F I 7 AEEBLET S,
BANCAREEAN L-o— 2 hETAVOKEEE BR8N XA —Z T(T79H,

4.5.1 >3 a2l —4—0EaE & EREE
Val—varORGEEE 1 ) — RET DA v — VHEMICE L =5A 277,
X 4-4 1%, FEM, FHEMES & HIZ100% T50 O CERD A v —VEMT
R=0.1 Th oD, ZDLE 1250/ — NP LI-GE. R=0.1 OFPHNIZH > THS
DEMERLSD ) — RiZAS LR CERICRRESES (BiEY) 75650235,
B 4-5K 4-4 DL DI & & BITHRMDL ) —RDORA =0 ) — %
BIROGERNOILEH L TV Z ERbnd, ZofEX, BHTHY, Z0v I
L—2a UDRGES N Z LI D,

ZZT. TBESOEMERLS ) — FiZAS LR CEMIFRSES (BKY)
5] Z&iE, RHITHRAT L~/ e REIETH D, ZHUTHONTIT4.6 T LD
2N, TIZTIE, B LT ERERICE X, B OENITHAGA RN T 2 #
s &35,

K 4-4 22T YDERME: 100%. BL/SA—TFT 1 —DEFEME : 100%. N = 50 nodes T = 100 steps. Zm#DI
Party1 A% 1 node
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### Exprience: Party expantion###
Realiablity level = 100.0%, Creadit level = 1.0

)

15 A

10 A

Number of status change (ti

B 4-5 FHRY ROEFHIEL

T
40 60

Time (steps)

T
80 100

Realiablity level = 100.0%, Creadit level = 1.0
Number of Exprience = 5 (times)

...
™
wn

...
o
o

=

i

Ln
i

=l

[TJJ

10.0

r

I

™
w
o

|

.

n
o

F a0

Number of status change (times)

kJ
un
i
[
.
vt

g

L/

o
o

40 60

Time (steps)

80 100

X 4-6 a VT UV DERME : 100%, R U 3—F 4 —OE5EM#: : 100%. N = 50 nodes, T = 100 steps &k
X Party 1 28 1 node THHHETH 5, EBREE TELT Lz,

BB, M 4-61L, =T 14— (1) O/ —FPHFEEERLE ) — FEA it

Ry KpEfEz RizbDTH D,

M 4-51Z1 RO a2 —2arOfETHLIN, K 4-61X3HI124FDOVI 2

L— g v OFERETRT,
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4.5.2 FEELNILVEERD

A U228 R OFIPH T, SIL, BHELNLE S0%IIEZDE, K 4-TD XD
12, BIRVEIIENT 5200, X 4-6 L HEEL T, K S0%FRREDEIRY ¥ & 72
B, BHEELLUBNENE, FIUFFRHITHERVEL TR Z 0D, FiRD O
EMELS 2D EE R D, Ay E—VONESABBERICEEENMUNE, BEY O
WENEL L ZENbnd, EEELNULBNENE, J— RoBEIND /L, Hfit
95— RFbH16Th D,
BHEEL~NVE/NIL TS, ILEEBRESCEEENMETFT2E, K 4-100 X512
RE S 720 OFRY BENE T o R E o7, 2B, K 4-10 DR ETH /) — K
DA DO—F %X 4-9 12~ LT, 3-10

B 4-7 LK 4-8 IZBWTEIRD BORKMEZEET 5 2 & T, FHEE L)
KTFT5E, ZNAFOA v —VEIHMTHZ EIIRETH L VI BIZ L RS
ZENTEXD,

B 4-81%. M 4-6 LREMHETYI a2l —arkd I5ETo7-0, HEIZFE LT
bot-, X 4-10 %, EHEMEZ 900%E L=, HEIZFR T TH 5,

### Exprience: Party expantion###
Realiablity level = 50.0%, Creadit level = 1.0

©

10 +

Mumber of status change (times)

T T
0 20 40 60 80 100
Time (steps)

47 AVTIUOYDERKE : 50%., BLC/NA—T 1+ —0DE5HEE : 100%

23



Ea—<2 O

Number of status change (times)

-~
I
~

a=r—vay s XAFI 7 A8

Realiablity level = 50.0%, Creadit level = 1.0

Number of Exprience = 15 (times)

10

N

|

20 40 60 80
Time (steps)

100

X 4-8 LT rYOERME:50%, [T/ —F 4 —OEiFEH: : 100%, EBRE%S 15 [H

Diffusion distanced{y)

K 4-9 =7 Y OERE: 100%, [FC/—7F —OfE§EM: : 90%, N = 50 nodes, T = 100 steps

Waw Expriance: PJHHI X pankion i 8§
Reabablity level = 100.0%, Creadit lavel = 0.9
Tima = 99
Pdll]l 0 has B2 memb-ers
Party 1 has 18 membars
Sum of change = 17

& Party 0
*  Party 1
[
- .
- [ ]
. . s ' ol
- L] L]
- .
L] .- 8, .
L] . -
. - ]
.1 LI i
. .
. . * 4
’ .o = .
-
& N Lt 4 %
. . - .
- . ®
. ® . - L]
s
L -8 .
. - -
. .
- * 9 &
. . . .
.
-20 -10 o 10 20

Diffusion destance|x)

X Party 1731 node T BFEDRERD—EL
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### Exprience: Party expantion###
Realiablity level = 100.0%, Creadit level = 0.9

F

17.5

15.0 1

12.5 4

10.0 4

1.5 1

5.0 1

Number of status change (times)

2.5 1

0.0 4

0 20 40 60 80 100
Time (steps)

X 4-10 K 4-9 0ERY HOERNE/L

4.5.3 HEEREZZAD

WEBERAZREL L, L THELEZ ) — Kb ELICHD /) — RETELEHE
ThD, BEERIIIHROPTOFOREITHDL EHlATLIIC, /7 — FOBH
IEIRELSRVIRIETH - TH, FRERAND ) — R B 25252 L2k b,

BARBOIZ TR L3, 5/ — RBBIOEND /) — RN Z&8EIRIC B 4 OEMIIF
BESEDZETHD, RBPRKEWEHLDEMOKT ZCTHENEZ D Z LI
A

SNS Tid, RBREZWI LT, ZOEENDL U V7 DRSENRZ N E WD Z LT
5y DFENV AODD/)—FDAvE—UNY I THEITNDHEEN XD Z
LR, A —URMEH LT R D,

B 4-110x, =7 1— (0) &3=7 01— (1) LRI THIFT LKD) — FD
B ohC, BT 26 T (T=100) &Ro-HEROF271, FEMRTF
nNEnNo J — KaEmRd,

R % 0.01,0.05,0.1,0.2,03,05 &/ NAACE{L S EfEREZK 4-11 5K 4-16
F LT,

K 4-11 2026 4-16 ETOWVTNHHRON—=T 41— (1) OFMB, HFO/N—T
4— (0) L%, RPERICRZD, L, ZHUEIHL EFTHHRIRT, 1]
JENERREZMED KT &, RRFEITERTHL Z LidehroT,

BRI TR T LR TOERYICERT D E, =T 41— (0) O/
— R 50 12k LT, 4-11 705X 4-16 TOFEIRY EITZZE4L. 8, 26, 34,
35, 36,43 L 72 o7z, ROEITH L CTEIR Y BUIFERIE CHFIITIEM L Thiawn
ZEMbinoT,
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EBICFELS RD70IT, AT, 001 <R <1 TR=001 T/IAAIZLELS
IR Z 4171277

Time = 99

Party 0 has 42 menyser:
Party 1 has 58 menfibers
Sum of change E 8
Number of Trial % 1
Range R = 0.0T

e rartyo
« Partyl

. *
° *
I e -~
10 * T e . e
] e
-
- .
s - * * .
2 * L]
g - 5 L ]
k] ) » o -
£ . .
e - * o L
s [
] *s L4 2
£ o * e e "
= 4
a - .
- L) .
* I LA
e + o * .
104 = L. . .
* -
o, .
. -

-20 -10 0 10 20
Diffusion distance(x)

X 4-11 ayFrYOERM : 100%., U 3%—F 4 —O{E#EMH: : 100%. N = 50 nodes, T = 100 steps. &%
FJiX Party 1 28 50 nodes. R = 0.01, 8 node ZFEERHHE T3

Time = 99
Party 0 has 24 memffers
Party 1 has 76 merfibers
Sum of change { 26
Number of Trial 31
Range R = 0.05
® Party0
+ Party 1
20
L4
- -
L] *
- [ ] °
10 4 * L
* (% o®
- 12
*
P * " i e
) * o
E - *
E * *y ° * -
w -
T 0+ ot * ¥ g
< * . ¥ )
2 * % * I .
£ * - * - e 4 *
a8 - L * - -
* - * | *
- 7 * e
° L - ) - L]
-10 1 = ] .
hd
. = *
LI "
-
-
—201
T T T T T
-20 -10 [} 10 20

Diffusion distance(x)

X 4-12 ayvFrYOERM : 100%., U 3%—F 4 —O{E#EMH: : 100%. N = 50 nodes, T = 100 steps. &%
FItX Party 12850 nodes, R = 0.05, 26 node ZEERHE T3
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Time = 99
Party 0 has 16
Party 1 has 84

€mbeNg

lember:

¢ = 34
Number of Trist=

Sum of chang
Range R = 0.1

® Party 0
+ Partyl
20+
-
- *
L] *
* L] °
10 4 - L
* ¥y °®
A .
*
L]
FA - . e *
) * .
@ * *
o]
E - * * * -
] * - * L
o 04 -
E - ! . aw D) 4
@ L9 L] &+ .
£ ® o e e, b
H *
a - . *
- o * | w
- - - °
; * o+ e - L]
-10 4 Fa— . .
* *
o *
*
[ ] L4
*
-
20 4
=20 -10 o 10 20

Diffusion distance(x)

X 4-13 ayvFrYOERM : 100%., U 3%—F 4 —O{E#EMH: : 100%. N = 50 nodes, T = 100 steps. &%
FJiX Party 1 28 50 nodes. R = 0.1, 34 node ZFEEHE T3

Range R
® Party0
+ Partyl
20
-
* -
°
i e .
10 o - Ty, b e ®
il "
-
*
i :',* - * A w *
£ * .
g * *
E; e o * -
3 o Mk * & -
c * P o
S - *
& L 3 * &
e * B . * o ~
& Lt - .
* e * -
* & W o
i * * ° * [ ]
~10 4 £ . ]
- - -
& *
*
L] *
*
*
—201
T r T r r
-20 -10 0 10 20

Diffusion distance(x)

X 4-14 avFUoYOERM : 100%., U 3—F 4 —O{E#EHMH: : 100%. N = 50 nodes, T = 100 steps. &%
1t Party 1 28 50 nodes. R = 0.2, 35 node ZFEEXHHE T3
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Time = 99

® Party0
+ Party 1l
204
*
- -
L]
i e =
7 = . ¥y iz e ®
e d Y
*
-
R & PR .
) - o
k] * *
E ¥ hd . - *
a2 * * F i
= - . aw )
S +* *
@ % & & .
£ * o * CE *
= *
a bl W - -
* o - -
* - * °
* o+ 9 - .
~10 L ] .
- - e
- *
*
L *
*
*
20 1
T T T T v
—20 -10 0 10 20

Diffusion distance(x)

X 4-15 a7 Y OERM : 100%., U 3%—F 4 —O{E#EMH: : 100%. N = 50 nodes, T = 100 steps. &%
1t Party 1 28 50 nodes. R = 0.3, 36 node ZFEEXHHE T3

Party 0 has 7
Party 1 has 93

Range R
® Party0
+ Partyl
20
-
. ¥
° *
* - %
10 1 w W
FRLE v
W e
-
-
- X - P -
= - *
7] * *
£ *
B . = *
] * * b4
° 0 +
] = Pl * o L
] % * & .
£ * - * s o9 *
b= bt - *
* *
* e * -
* = * .
i * - ° * -
-10 A . o o
* *
* -*
*
* *
*
*
—20 4
T T T T T
—20 -10 0 10 20

Diffusion distance(x)

X 4-16 a7 YOERME : 100%., U 3%—F 4 —O{E#EMH: : 100%. N = 50 nodes, T = 100 steps. &%
1t Party 1 28 50 nodes. R = 0.5, 43 node ZFEEXHE T3
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- - - N.=100. M =50_Exprience = 1000 (times)

50 +4 =
|
|
|
|
40
" |
L |
Q |
o 30 1
b=y |
g |
s : CDiBYE
2201 fafsEMLT
I RIFDREI)EFHEE
: RN S
10 1
| I
it .
ﬁg-i ___________ w0t | 10°
Level (R)

X 4-17 =7V OERME : 100%, R C/3—F 4 —DfE5EM: : 100%, N = 1000 nodes, T = 100 steps.

Party 0: party 1 = 500 : 500, R ®ZlI# = 0. 01

N =100, M =50, Exprience = 1000 (times)

50

40

30

% of change nodes (S)

20

iy

7 _ lﬂlmﬂm

10 1

10%~50%

}
1072

107!
Level (R)

10°

X 4-18 =T Y OERM 100%, [ C/8—F 4 —1558EM: . 100%, N =100 nodes T = 1000 steps,

M=50 CR I EE TR 4-17 Z—RBEE Tl

59
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TZFETERYD ) — FEIZHER LTEN, ROEEBLZFMICAD ZOICFEIRK-
7o) — NEE4L ) — NETE - 7= ERY K| THITT 5,
X5, ROEZZILESHE, ROLBEEVENELS ROIMRMEERD Z LI Lz, &t
BEICRZHMEES L 4-17T DX D ICEIRY RHLENNT 5, KO TRL
SHIIRIERAEI T H D DT, TnEEET D, X 4-17 OIERROHPE 2 8 LW
AT, BANEK 4-18 DL H12 1 RN DR E a & b 228 2 The b AHBEREN
WL OEHERSZ EIZLT,
C=a+bx*xInR (7

ZZT, CIFERYE, RIIZEECHLS, fMEhz(MXoRERKE L, X 4-17
@W@ﬁ4z%ﬁ%kﬁék X 419 DAL 7p oz, ZI0b, RIZXHLTHE
NTHRLEKDRCHBRERDLDIZC=08 T, MXNHWHEL CTa=562, b=
2283 Thak & 705, WEERMNVKEL LD E—HRIEANKELSRLDTIE%
< MDATRLULELE Y IO TAIWHEIPITHE E > TS, (ZOFERTIE, BO
FHPHK 8% CIREMRENHI 08 TR L7 oTz, ) ZENLLERVEBOHRHBEEZEZ D
&L RUEMD ) — REBREREST D Z Enbnb

TOXHIT, WEERMNMNSWEMTIE, BS @%E#é%l%#kﬁé Elx
L, —EDORLUEIZRD L, MOEMD ) — REFEROEDLHFNEL R0, £
FRIER L TN Z &R, X 4-17 OBLAIRER Z 1 2D AT » 7 & Clifeiyic
BT LD (B AHE3  FAEOY I 2L —2 g VOBIEFEER) |

.
.
.

T . T T

= .

U . —— Max value =0.828490748458797 |
ooooooooooooo 0
.
.
.
.
.
.
.
.

Coefficent of determination

.
.
.
.
.
.
.
.
.
.
.
.
.
0.79 .
.
.
.
.
.
.
.
.
0.78
.
.
: /\\/\/\/
.
0.77
20 30 40 50
Window size (%)

K 4-19 X 4-17 OFEEUEE B 4-17 OB/ 53 0.8 DY A TREBRE N HERITR D

o
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A Party B Party A Party B Party

Casel AMBIZHITLTE Case 2 AtBHLEIFFICEE

Z@AMLREL) =BlERMNT 5MHKITS
=BlERNT 2MHkITS

X 4-20 R0/ — RE2E-EMA LEMB L EEHRBEOFI IS

J— REOFEHTT D 2N A v — DM T 5856, MTICH L s
25524 I T THENREDD LY ICEDbND, K 4-20107-T K510, FiEeE
LCHPLT D87 41— (B) 1Z, =7 4 —(A) IZHL ETHLXHTDHh, kT
% (B A RET D) ULONBIRN2WDIZZ A I 2 I FE L7,

KET L0, A4 I 7 TR, £HNTO ) — FORETHL, 2OV Ia
L—va OB TEZLTHLD,

FIR Y ZEMER E L TCWADTHE ) — RiE3 20 EBOMLTRH Y |

O CLLOEMICFBELTH, HEZERY SE5

@ EHLLOEHIZHBLTYH, HFIZRRIND (RRIELND)

® CHLLOEMHICRBLTYL, REEOFRHMNLMS Z & THRITS
DWTNDDERE D2 L2 D,

B R LEEMICBETD ) — FEIC L > TONLQDM ARG 5 Z Lo
%o BlziE, O, @, Ol — KD 40%. 20%, 40% THH LT-HEE ) — R
20%. 40%, 40% Ty L7=HECIE, piE 3%CBEA TR T2 B 0 OEMICEY AT
BANRKEN, %BEIT. BOOEMEZHEFENOGRELZ T CTHAZIRD 2 L 2B,
ERAN AR RAVIZiN s

FER, SNS THES ZFFO7-0ITiX, BRI S A 2SOV sy Ko s,
AHEIDT I 2l — g TlE, INODOHHIET oA LE LIZDT, WERASHY N
ANNNBIZZREIL L TR, 7272, RFZEORE TIIERY BTN 2HNETH
ol

4.6 FEIEFADFHE

THETIZ L OOEMIZHID ) — Rd B WIEE UE A2 E LML L84 A
= DIRMAEF R DTy SHIT2O0DA v E—IJHEMIZE I D ) — R,
HHWNIZEDE I ) — FRRTHEMNEMLI-GE525 25, O, FEMN
WSS a0 SEMA AT 256 2KRE, M 4-210X 5124 >DRXF—>
NEZHND,

M 4-21 O£ A, B, CIlZo\TC,

D Case 1: £ C 2MEM A, 4EH B Ol 6B E 2T D56

@ Case 2: £ CIIEM A NS X EL =T, M BICHEL 52 D56

@ Case 3: £ CI1IFEM B MO I B A= 1F, £ A ICHEL 52 D56

@ Case 4: 5[ C N4EM A, M B Ol FIZH B % 5 2 255

Th b,
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A A
B B
Party Party Party Party
% ° e >
Case 1 @ Case 2
A A
B = B
Party Party Party Party
».... 0 W.C
Case 3 @ Case 4
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@ 3.2.3 N—YFIFA4X (L~UL1) »H3.2.7 RX—=VFF74 X (L~L
5 FTOYIal—H—D/)—RAa—FK

=== Sunject
*EFAR—2 a3 vDEHRIIL—8—
sim3_202xXXXX.py

====[FF

*2021/02/10 BEZAND

*2021/01/11 M_q DEHERIEE AN D

*2020/12/31 QDwRKAIE. MHPEDRH THOANIE, SUVFLDRA Y FEEA
*2020/11/01 SEFETILIZER
*2020/11/14 * v tE—CDIEREREEA

OWoONOUVDE WN PR

[
NP ®

==FI A

[ Y
(I Y
1
1

* 2020 IEEE Big Data Poster: An Analysis Approach of Messaging Mechanism on Social
Networking Services20201110(One page)

16 * 2021 Inntelisys

17 * 2021 Black Sea

18

19 "'

20 import numpy as np

21 import matplotlib.pyplot as plt # import plot

22 import random # import random

23 import csv # read initial csv file
24

25('"’

26 Initial file

27 "'

28 def read_ini(): #Read initial file

29

30 name = input('Enter the name of intial csv file name: ')
31 row_val = []

32 with open(name) as f:

33 reader = csv.reader(f)

34 for row in reader:

35 row_val.append(row)

36 return row_val

37

38 """

39 Draw grapgh

40 "'’

41 def draw_graph(1l, ex, leg,g num): #draw the graph of the link range, 1 is a list,
leg is the lagend of the graph

42 print('I=",1)

43 plt.subplot(1,3,int(g_num))

44 #  plt.plot(l, marker='o', Label="Exprience: No.{@}\n'.format(ex)+str(leg))

45 plt.plot(l, marker='o', Label=str(leg))

46 plt.legend()

a7 plt.xlabel('t in steps')

48 plt.ylabel('I in Modification numbers"')

49 return

50

51 def draw_graph_all(l,r,tr,ex): #A1ll results

52 fig, axes = plt.subplots(nrows = 1,ncols = 3)

53 # fig.suptitle('Exprience: No.{@}\nSimulation:Q(t), R(t), Tr(t) (Motivation
factors)'.format(ex_num))

54

55 draw_graph(1l, ex,legend+str('\nM_q'),1)

56 draw_graph(r, ex,legend+str(‘'\nM_r'),2)
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57 draw_graph(tr, ex,legend+str('\nM_tr'"),3)
58 # plt.show()
59 # plt.savefig('result_fig{@}.png'.format(ex))

60 return

61

62t

63 AvE—CUTETILOEE
64

65 I(t)=[q(t), r(t), tr(t)]

66 A wtE—UF/ —FEBZDTEICMEBESNERT 5 ERE

67 q(t)[F. * v E—COREBETEBEERL. BEREETRT

68 r(t)E. AFUYDERYE (%)

69 tr(t)lF. AvE—DFZF-EFOEEE (VT VDOERELIFRD) (%)
70 m(t)[F. EFR—23 2T

71 m(t) =1: A v tE—CFFZDEEEAD
72 m(t) =0: A vE—CHEEZGE
73 om(t)<l: A vtE—CDERE (%)

74 M_q(t)lz #EBiEEREES

75 o(+)-(+): +1

76 @(-)-(-): +1

77 o(+)-(-): -1

78 @(-)-(+): -1

79 To, oldINFE COERE

80 o, OANERAMICHETRETH2EDETD

81

82 ''"'

83 "'

84 JNIBREH

85

86 "'’

87 def messaging(information, message, threshold, m_ran_sw, m_ran_th_sw, m_q_sw,step):
#AVE—CDHEE

88

89 qul = information[@]

90 rho = information[1]

91 tru = information[2]

92

93 if m_ran_sw[@] == 'OFF':

94 m_qul = message[0]

95 else:

96 m_qul = random.random() HIMEBEZ SV F L
97

98 if m_ran_sw[1] == 'OFF':

99 m_rho = message [1]

100 else:

101 m_rho = random.random()

102

103 if m_ran_sw[2] == 'OFF':

le4 m_tru = message [2]

105 else:

106 m_tru = random.random()

107

108 if m_g_sw == 'ON':

109 m_qul = np.random.normal() * m_qul #iBEDIERS HEZF]
110 m_list= [m_qul, m_rho, m_tru]
111 else:

112 m_list= [m_qul, m_rho, m_tru]
113

114 print('In messaging m =', m_list)
115

92




ta—vy e ala=lr—ay - BAFI7 2AHE

qul = qul * m_qul #A U E—TDMEBE
rho = rho * m_rho
tru = tru * m_tru

information[@] = qul

information[1] = rho
information[2] = tru
m_q_th = threshold[0]

m_r_th = threshold[1]

m_tr_th = threshold[2]
# threshold[@] = m_g_th #LEWMED C¥N|4
threshold[@] = random.random()* m_g_th

NI|
I

if m_ran_th_sw[@] == 'OFF':
threshold[0] = m_qg_th
else: #HMEBEEZS VS L1k
if step != 0:
m_g_th = random.random()*m_qg_th
else:
if m_ran_th_sw[1] == 'OFF':
threshold[1] = m_r_th
else:
if step !=0:
m_r_th = random.random()
else:
if m_ran_th_sw[2] == 'OFF":
threshold[2] = m_tr_th
else:
if step != 0:
m_tr_th = random.random()
else:
threshold[0]
threshold[1]
threshold[2]

m_qg_th
m_r_th
m_tr_th

return information, m_list, threshold
def q_size_check(q_size, q_size_max): #HQE)DH A XDF v
check_result = True
if g_size > q_size_max:
print('q_size =", g_size)

check_result = False

else:
check_result = True

return check_result

def message_check(mes,thr): HAVE—CDEEMEOKRES
modify = True

m_quli = abs(mes[@]) #

m_rhoo
m_trus

mes[1]
mes[2]
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m_qu_th = thr[0]
m_rh_th = thr[1]
m_tru_th = thr[2]

if m_quli > m_qu_th:
print('m_quli = ', m_quli)
print('m_qu_th = ', m_qu_th)
modify = False
else:
if m_rhoo > m_rh_th:
print('m_rhoo = ', m_rhoo)
print('m_rh_th = ', m_rh_th)
modify = False
else:
if m_trus > m_tru_th:
print('m_trus = ', m_trus)
print('m_tru_th = ', m_tru_th)
modify = False
else:
modify = True
return modify

def decision_check(mes, maxx, maxi, step):
DWNERTEETHINEN?

dec = True

# new_mes = sorted(mes, reverse = True)
Yy

print('mes =", mes)
print('maxx =', maxx)
print('maxi =', maxi)
print(‘'step="', step)

m_quli = mes[0]
m_rhoo = mes[1]
m_trus = mes[2]

print('m_quli =", m_quli)
print('m_rhoo ="', m_rhoo)
print('m_trus ="', m_trus)

m_qu_max = maxx[0]
m_rh_max = maxx[1]
m_tru_max = maxx[2]

print('m_qu_max ="', m_qu_max)
print('m_rh_max="', m_rh_max)
print('m_tru_max =", m_tru_max)

if abs(m_quli) > m_qu_max: #
m_qu_max = m_quli
maxx[0] = m_qg_max
maxi = step
dec = False
elif m_rhoo > m_rh_max:
m_rh_max = m_rhoo
maxx[1]= m_rh_max

#ZEELEAYvE—DDNL

#ZELAYE—DDHRTRRD(L) EE
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maxi = step
dec = False

elif m_trus > m_tru_max:
m_tru_max = m_trus
maxx[2]=m_tru_max
maxi = step
dec = False

else:
maxi = step
dec = True
print('Max check is ',dec)

return dec, maxx, maxi

HHHHEHAERAEE madn #EHEEEHEEE

if __name__ == '__main__':
row = read_ini() #Read intial values from sim_init_xxxx
print('Row ="', row)
#
ex_num = int(input('Enter the number of exprience [1-]: "))
ex_num_index = ex_num-1
#
kai= int(row[ex_num_index][23]) ## BER
H =[]
#
print('Number of events, kai= ',kai)
rk = range (0,kai,1)
m_th_q = float(row[ex_num_index][12])
m_th_r = float(row[ex_num_index][13])
m_th_tr = float(row[ex_num_index][14])
#
m_th = [m_th_q,m_th_r,m_th_tr] #Node(a)h'H D L &=L MEEE
print('m_th =', m_th)
#
for k in rk: #4 N2 MR

H = [m_th] HIERE Z 11N
print ('H =',H)

st = int(row[ex_num_index][1])

q = float(row[ex_num_index][2])
r = float(row[ex_num_index][3])
tr = float(row[ex_num_index][4])

m_q = float(row[ex_num_index][5])
m_r = float(row[ex_num_index][6])
m_tr = float(row[ex_num_index][7])

g_max = float(row[ex_num_index][8]) #q max is positive
m_g_max = float(row[ex_num_index][9])
m_r_max = float(row[ex_num_index][10])

m_tr_max = float(row[ex_num_index][11])

m_g_ran = row[ex_num_index][15] #Random switch is str
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294
295
296
297
298
RS9
300
301
302
303
304
305
306
307
308
309

310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346

347
348
349
350

#

m_r_ran = row[ex_num_index][16]
m_tr_ran = row[ex_num_index][17]

m_ran = [m_qg_ran, m_r_ran, m_tr_ran] #Randam m swttch list
print('M_ran sw are ',m_ran)

m_q_th_ran = row[ex_num_index][18] #Random switch is str
m_r_th_ran = row[ex_num_index][19]

m_tr_th_ran = row[ex_num_index][20]

m_g_pn_sw = row[ex_num_index][21] #P/N checker sw
print('P/N swich is', m_qg_pn_sw)

m_ran_th = [m_g_th_ran, m_r_th_ran, m_tr_th_ran] #Random thresholds switch list

legend = row[ex_num_index][21]+str('\n==== Random variables ===\n')+str('Random

for M_q is ')+m_g_ran+str('\nRandom for M_r is ')+m_r_ran+str('\nRandom for M_tr is
")+m_tr_ran

legend = row[ex_num_index][22]
print('st= ",st)
rg = range (0,st,1)
I=[q,r,tr] H#HA R FEABT A v E—T
print('I =', I)
m =[m_q, m_r, m_tr] #Node(a) BT A vE&—
print('m =", m)
print('q_max ="', g_max)
m_max =[m_g_max, m_r_max, m_tr_max] #DecisionMfEZf
m_max_index = © #IRADs & N
m_ran = [m_g_ran,m_r_ran,m_tr_ran]
print('m_ran ="', m_ran)
L =[] #HEBEHAD ) X MEMHRT )T
M =[m]
R =[]
TR = []
# Main loop
for s in rg: #ER B AR
print ('s =',s)
print('k =',k)
#
m_th = H[s-1] #EREDFRAHIAH
print ('m_th ="', m_th)
print ('H =',H)
#
message_prep = messaging(I, m, m_th, m_ran, m_ran_th, m_qg_pn_sw,s) #* vt —
CERIEER
I = message_prep[0] #* v t—UEHKEERH
m = message prep[1] #* vt —UEHIELE
m_th = message prep[2] #X*vt—T%FEHE
print(‘Next I=',TI)
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351
352
353
354
355
356
357
358
359
360
361
362

364
365
366
367
368
369
370

371
372
373
374
375
376
377

379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400

print('Before m=",m)

decision = decision_check(m, m_max, m_max_index,s)
m_max = decision[1]

m_max_index = decision[2]

print('Decision is ',decision[@])

print('m_max="', m_max)

print(‘m =',m)

print('TR =',TR)

if decision[@] == False: #A v t—U%HETIEREIHLIMN?
print(‘'Massaing has terminated by decision in {0}
step(s).'.format(m_max_index-1))
#if m_max_index ==
# break
#else:
print ('Termnated H =',H)
draw_graph_all(L,R,TR,ex_num)
break
elif message_check(m,m_th) == False: #X* yt—UDEEMEINLESIMENMN?
print('Massaing has terminated by threshold over in {0}
step(s).'.format(m_max_index-1))
#if m_max_index == 0:
# break
#else:
print ('Termnated H =',H)
draw_graph_all(L,R,TR,ex_num)
break

elif g_size_check(abs(I[@]),q_max) == False: #4vt—IA |AEEHZ TGN

me

print('Massaing has terminated by size of messages in {0}
step(s).'.format(m_max_index-1))

#if m_max_index ==

# break

#else:

print ('Termnated H =',H)

draw_graph_all(L,R,TR,ex_num)

break

M.append(m) #A v E—TFBM

print('After append m=", m)
print('After append I=', I)

print('========END of Kai=======')

L.append(I[@]) #RDNode~ Ay — % &Y
R.append(I[1]) #RDNode~* v —C%ET
TR.append(I[2]) #RDNode~* vt —U%ET
H.append(m_th) #EED LR

else:
draw_graph_all(L,R,TR,ex_num)
print('M =',M)
else:
plt.show()
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® 3.2.7 N—=IFTF74X (L5 TOHET (50%) DY —Aa—FK

cONOUVT DA WNER

R R R R R
A WNR OO

16
17
18
19
20
21
22
23
24

=== Sunject
*EFAR— 3 UDEHRIIL—2—
sim3_202xXXXX.py

====[BFF

*2021/02/10 BEEAND

*2021/01/11 M_q DBHEREEE AND

*2020/12/31 QDRKIE. MHEDFH TOAAEL, ST LORA v FEEA
*2020/11/01 IHFETIVIZEE

*2020/11/14 * vt —CDIEREBTEFEA

—===FIFHX

* 2020 IEEE Big Data Poster: An Analysis Approach of Messaging Mechanism on Social
Networking Services20201110(One page)

* 2021 Inntelisys

* 2021 Black Sea

import numpy as np

import matplotlib.pyplot as plt # import plot

import random # import random

import csv # read initial csv file

25 "'

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

Initial file

def read_ini(): #Read initial file
global Qu, Re, Tru
Qu = [ #Multi drawingfl

]
Re = []
Tru = []
name = input('Enter the name of intial csv file name: ')
row_val = []
with open(name) as f:

reader = csv.reader(f)

for row in reader:

row_val.append(row)

return row_val

Draw grapgh

def draw_graph_qu(leg,kai_max):
Q=[]
kai = ©
while kai <= kai_max:
if type(Qu[kai]) is int:
print ('E#HDNQ=',Q)
Q.append(Qu[kai+1])
plt.plot(Qu[kai], Label='Event #'+str(kai), marker='o")
kai = kai+l
else:
Q.append(Qu[kail)
print('#&#F Qu=",Q)
plt.plot(Qu[kai], Label='Event #'+str(kai), marker='o")
kai = kai+l
else:
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60 print('Q_multi = ',Q)
61 print('kai =',kai)
62 plt.title('Exprience: No.{@}\nSimulation:Behaviors of Q(t)\nEvents are {1}

time.\n(Motivation factors\n'.format(ex_num, kai_max)+str(leg)+' Note: 50% raised)')

63 plt.legend()

64 plt.xlabel('t in steps"')

65 plt.ylabel('I in Modification numbers')
66 plt.show()

67

68 return

69

70

71

72 def draw_graph(1ll, ex, leg,g num): #draw the graph of the link range, 1 is a list,
leg is the lagend of the graph

73 # Qu.append(11) RILF TS TRIZHEMR

74

75

76

77 plt.subplot(1,3,int(g_num))

78 # plt.plot(l, marker='o', Label='Exprience: No.{@}\n'.format(ex)+str(leg))

79 if g_num ==1:

80 Qu.append(1l)

81 print ('Qu =',Qu)

82 plt.plot(1ll, marker='o', Label=str(leg))

83 elif g_num ==2:

84 plt.plot(1ll, marker='x', Label=str(leg))

85 elif g _num ==3:

86 plt.plot(1ll, marker='*', Label=str(leg))

87 else:

88 return

89

90 def draw_graph_all(l,r,tr,ex,k,k_max): #A11l results

91 fig, axes = plt.subplots(nrows = 1,ncols = 3)

92 fig.suptitle('Exprience: No.{@}\nSimulation:Q(t), R(t), Tr(t) (Motivation
factors)'.format(ex_num))

93

94 draw_graph(1l, ex,legend+str(‘'\nM_q'),1)

95 #draw_graph(r, ex,legend+str('\nM_r'),2)

96 #draw_graph(tr, ex,legend+str('\nM_tr'),3)

97 plt.legend()

98 plt.xlabel('t in steps"')

99 plt.ylabel('I in Modification numbers"')

100 return

101

102 "'’

103 Ay tE—SUTETILOESR

104

105 I(t)=[q(t), r(t), tr(t)]
106 *wt—TlF/ —REBZDTEICMEBESINEHRT 5 ERE
107 qat)lE. *vE—CORETEHEZEL, HERESZTT

108 r(t)l&. BRI DT OYDIEEE (%)

109 tr(t)IE. AvE—CEZITEEFOERE (FHROGEELITAD (%)
110 m(t)[F. EFR—23 2T

111 m(t) =1: A v tE—CFZDEFEEAD

112 m(t) =0: A vE—THIEZGEL

113 om(t)<l: A vE—CDERE (%)

114 M_q(t)Ic WBHEEFHEE5
115 @o(+)-(+): +1
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116 o(-)-(-): +1

117 o(+)-(-): -1

118 @(-)-(+): -1

119 To. oldZhFETHOERERF

120 0. N ERPMIHETRETE2HLDET D

121

122 '

123 '

124 ALERREEK

125

126 '

127 def messaging(information, message, threshold, m_ran_sw, m_ran_th_sw, m_q_sw,step):
#AVE—CDHIE

128

129 qul = information[@]

130 rho = information[1]

131 tru = information[2]

132

133 if m_ran_sw[@] == 'OFF':

134 m_qul = message[©]

135 else:

136 m_qul = random.random() #INEBEEZ SV F Lk
137

138 if m_ran_sw[1] == 'OFF"':

139 m_rho = message [1]

140 else:

141 m_rho = random.random()

142

143 if m_ran_sw[2] == 'OFF':

144 m_tru = message [2]

145 else:

146 m_tru = random.random()

147

148 if m_g_sw == 'ON':

149 m_qul = np.random.normal() * m_qul  #BEEDIERS HEZS]
150 m_list= [m_qul, m_rho, m_tru]

151 else:

152 m_list= [m_qul, m_rho, m_tru]

153

154 print('In messaging m_list ="', m_list)
155

156 qul = qul * m_qul #A v E—CDMEBE
157 rho = rho * m_rho

158 tru = tru * m_tru

159

160

161

162 information[@] = qul

163 information[1] = rho

164 information[2] = tru

165

166 m_q_th = threshold[9]

167 m_r_th = threshold[1]

168 m_tr_th = threshold[2]

169

170 # threshold[@] = m_g_th #LEWMEDS U F L1k
171 # threshold[@] = randam.random()

172

173 if m_ran_th_sw[@] == 'OFF':

174 threshold[@] = m_qg_th
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175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234

def

def

def

else:
if step != 0:

m_q_th = random.random()*m_qg_th+0.5

else:
if m_ran_th_sw[1] == 'OFF":
threshold[1] = m_r_th
else:
if step !=0:

#MEEEES U F LI
HNP TS VA LRREELBWVWKLSICEBE
#MhE EIF

m_r_th = random.random()

else:

if m_ran_th_sw[2] == 'OFF":

threshold[2] =
else:
if step != 0:

m_tr_th+0.5 #MNEEF

m_tr_th = random.random()

else:
threshold[0]
threshold[1] =
threshold[2]

return information, m_list, threshold

motivation__check(mess,m_min):
check_r = True

if mess[1] < m_min:
print(‘'R ="', mess[1])
check_r = False

elif mess[2] < m_min:
print('Trust ="', mess[2])
check_r = False

else:
check_r = True

return check_r

g_size check(q_size, q_size_max):

check_result = True

if g_size > q_size_max:
print('q_size =', q_size)

check_result = False

else:

check_result = True

return check_result
message_check(mes,thr):
modify = True

m_quli =

abs(mes[@])

m_rhoo =
m_trus =

mes[1]
mes[2]

m_qu_th
m_rh_th

thr[0]
thr[1]

m_q_th
m_r_th
m_tr_th

# () DY A ADF vy

#(L) DA XDF vy

#AVE—DODEEMENKES
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235 m_tru_th = thr[2]

236

237 if m_quli > m_qu_th:

238 print('m_quli = ', m_quli)

239 print('m_qu_th = ', m_qu_th)

240 modify = False

241 else:

242 if m_rhoo > m_rh_th:

243 print('m_rhoo = ', m_rhoo)

244 print('m_rh_th = ', m_rh_th)

245 modify = False

246 else:

247 if m_trus > m_tru_th:

248 print('m_trus = ', m_trus)

249 print(‘'m_tru_th = ', m_tru_th)

250 modify = False

251 else:

252 modify = True

253 return modify

254

255 def decision_check(mes, maxx, maxi, step):
DWNERTRETHIHEN?

256 dec = True

257

258 # new_mes = sorted(mes, reverse = True)
Y9

259

260 print('mes =', mes)

261 print('maxx =', maxx)

262 print('maxi =', maxi)

263 print('step="', step)

264

265 m_quli = mes[0]

266 m_rhoo = mes[1]

267 m_trus = mes[2]

268

269 print('m_quli =", m_quli)

270 print('m_rhoo =', m_rhoo)

271 print('m_trus ="', m_trus)

272

273 m_qu_max = maxx[0]

274 m_rh_max = maxx[1]

275 m_tru_max = maxx[2]

276

277 print('m_qu_max ="', m_qu_max)

278 print('m_rh_max="', m_rh_max)

279 print('m_tru_max =', m_tru_max)

280

281

282 if abs(m_quli) > m_qu_max: #

283 m_qu_max = m_quli

284 maxx[0] = m_qg_max

285 maxi = step

286 dec = False

287 elif m_rhoo > m_rh_max:

288 m_rh_max = m_rhoo

289 maxx[1]= m_rh_max

290 maxi = step

2901 dec = False

292 elif m_trus > m_tru_max:

#ZEELEAvE—DDINL

#ZELAYE—DDHRTRRD(L) £
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293 m_tru_max = m_trus

294 maxx[2]=m_tru_max

295 maxi = step

296 dec = False

297 else:

298 maxi = step

299 dec = True

300 print('Max check is ',dec)

301

302 return dec, maxx, maxi

303

304 '

305 #tHHHHHHHE main S

306

307 '

308 if _ _name__ == '__main__":

309 row = read_ini() #Read intial values from sim_init_xxxx
310 print('Row ="', row)

311 #

312 ex_num = int(input('Enter the number of exprience [1-]: "))
313 ex_num_index = ex_num-1

314

315 #

316 k_max= int(row[ex_num_index][23]) ## FEREEIE
317 H =[]

318 #

319 print('Number of events, k_max= ',k_max)

320 rk = range (0,k_max,1)

321 m_th_q = float(row[ex_num_index][12])

322 m_th_r = float(row[ex_num_index][13])

323 m_th_tr = float(row[ex_num_index][14])

324 #

325 m_th = [m_th_g,m_th_r,m_th_tr] #Node(a)h'H D L ELMEEE
326 print('m_th =', m_th)

327

328

329 #

330 for k in rk: #4 RN A%

331 H = [m_th] #IBPE %A%

332 print ('H =',H)

333 Qu.append(k)

334 print ('Qu =',Qu)

335

336

337 st = int(row[ex_num_index][1])

338 g = float(row[ex_num_index][2])

339 r = float(row[ex_num_index][3])

340 tr = float(row[ex_num_index][4])

341

342 m_q = float(row[ex_num_index][5])

343 m_r = float(row[ex_num_index][6])

344 m_tr = float(row[ex_num_index][7])

345

346 g_max = float(row[ex_num_index][8]) #q_max is positive
347

348 m_qg_max = float(row[ex_num_index][9])

349 m_r_max = float(row[ex_num_index][10])

350 m_tr_max = float(row[ex_num_index][11])

351

352 m_g_ran = row[ex_num_index][15] #Random switch is str
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353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368

369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405

406
407
408
409

m_r_ran = row[ex_num_index][16]

m_tr_ran = row[ex_num_index][17]

m_ran = [m_qg_ran, m_r_ran, m_tr_ran] #Randam m swttch list

print('M_ran sw are ',m_ran)

m_qg_th_ran = row[ex_num_index][18] #Random switch is str

m_r_th_ran = row[ex_num_index][19]

m_tr_th_ran = row[ex_num_index][20]

m_qg_pn_sw = row[ex_num_index][21] #P/N checker sw

print('P/N swich is', m_qg_pn_sw)

m_ran_th = [m_q_th_ran, m_r_th_ran, m_tr_th_ran] #Random thresholds switch list
# legend = row[ex_num_index][21]+str('\n==== Random variables ===\n')+str('Random

for M_q is ')+m_g_ran+str('\nRandom for M_r is ')+m_r_ran+str('\nRandom for M_tr is
")+m_tr_ran
legend = row[ex_num_index][22]

print('st= ',st)
rg = range (0,st,1)

I=[q,r,tr] HNHA Ry FERNHT A v -2
print('I =', I)

m=[m_gqg, m_r, m_tr] #Node(a)h T A vt&—o
print('m ="', m)

print('q_max ="', g_max)

m_max =[m_qg_max, m_r_max, m_tr _max] #DecisionM{E#f
m_max_index = © #RADs & N

m_ran = [m_g_ran,m_r_ran,m_tr_ran]

print('m_ran ="', m_ran)

L =[] HBBRAD Y X MBI 1) T
M =[m]

R =[]

TR = []

# Main loop

for s in rg: #ER B HA RS
print ('s =',s)
print('k =",k)
#
m_th = H[s-1] HEREDFHAH
print ('m_th ="', m_th)
print ('H =",H)
#
message_prep = messaging(I, m, m_th, m_ran, m_ran_th, m_q_pn_sw,s) #* vt —
CERIEER
I = message_prep[0] #* v t—UFREXEE
m = message_prep[1] #* v t—UEREEH
m_th = message prep[2] #*vt—U%ERELR
print('Next I=',TI)
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410
411
412
413
414
415
416
417
418
419
420
421

422
423
424
425
426

427
428
429
430

431

432
433
434
435
436

437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456

print('Before m=",m)

decision = decision_check(m, m_max, m_max_index,s)
m_max = decision[1]

m_max_index = decision[2]

print('Decision is ',decision[@])

print('m_max="', m_max)

print('m =",m)

print('TR =',TR)

if decision[@] == False: #* v t—U%RETIERIEIHLIM?
print('Massaing has terminated by decision in {0}
step(s).'.format(m_max_index-1))
print ('Termnated H =',H)
draw_graph_all(L,R,TR,ex_num,k,k_max)
break
elif message _check(m,m_th) == False: #X*vtE—CDEEMEALEMERNN?
print('Massaing has terminated by threshold over in {0}
step(s).'.format(m_max_index-1))
print ('Termnated H =',H)
draw_graph_all(L,R,TR,ex_num,k,k_max)
break

elif g_size_check(abs(I[0]),q_max) == False: #* wt—Uh JBAEEBZTULAL

ne

print('Massaing has terminated by size of messages in {0}
step(s).'.format(m_max_index-1))

print ('Termnated H =',H)

draw_graph_all(L,R,TR,ex_num,k,k_max)

break

elif motivation_ check(I, ©.01) == False: #EFA—L 3 UART EFLL\A?

print('Massaing has terminated by size of motivations in {@}
step(s).'.format(m_max_index-1))

print ('Termnated H =',H)

draw_graph_all(L,R,TR,ex_num,k,k_max)

break

M.append(m) #AyE—T%FBM
print('After append m=', m)
print('After append I=', I)

print('========END of Kai=======")

L.append(I[0]) #RDNode~* vt —C%ET
R.append(I[1]) #RDNode~ A vt —%ET
TR.append(I[2]) #RDNode~A vy —CFET
H.append(m_th) #EFE D%

else:
draw_graph_all(L,R,TR,ex_num,k,k_max)
print('M =',M)
else:
plt.show()
draw_graph_qu(legend, k_max)
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82  B4ED> 2L —>3>NDY—XO—F

® 4.5.1 IRl —H—0OEEEMEIE 2EMD ) — ROz LE
Y—Aa—R

~

WY RO

ONOUVT DA WNBRE

QQuUuuUuuUVUVUVUUVUVTUVUUDDBDEDEDSDREDDIMDEDRERAWWWWWWWWWWNNNNNNNNNNRRRRPRPRERRRERERE
O UVWOONOURARWNREPEOUOVUONIOTUVUEWNRPOUOVUONOTURARWNRERPOOVUONOOTUVUEAEWNROUOVONOOTUDEWNEOLVO

=== Subject
*EFAR—3 MDY I L—2— (Active nodes)DEA
sim_202XXXXX.py

====[&

*¥2021/06/01 Active nodesZE&EA

*2021/02/10 BEEZEZAND

*2021/01/11 M_q DBHEREEE AND

*2020/12/31 QDERKAIE. WEEDOMTOANL., SUFLODRA vFEEA
*2020/11/01 SEFETILIZER
*2020/11/14 * v tE—CDIEREREEA

====FIAIRX

# EDa—ILDAUR—F
import random

import numpy as np

import matplotlib.pyplot as plt

# 7 O0—/NILEE

N = 100 # Active nodesD{E%k

TIMELIMIT = 50 # Y3 a1 lL—> 3 §T64Y Bzl

SEED = 65535 # ELEDTE

R = 0.5 # EBERET HHE

# trust_level = 1.0 # Party_1(MActive nodesD#HAEFEMED RS
AREA = 25 # HEEE

PAUSE_TIME = 0.001 # THEERE

# VSRAEE

# Node” 5 X

class Node:

"""Active nodesERIAT DV TRADEER"""
def __init_ (self, sta): # IVA LTI 4
self.status = sta
self.x = (random.random() - ©.5) * AREA # xEZDHHAE
self.y = (random.random() - ©.5) * AREA # yEZDHHAE
def calcnext(self): # REFZIDIREDETE
if self.status == 0:
self.sta@() # Party 0MitE
elif self.status == 1:
self.stal() # Party 1MEHE
else: # &Y HPartyhiiily
print("ERROR PArtyhdH Y EFHA\n")
def sta@(self): # Party ODEEAY YK
# Party_1(MActive nodes& MDEREEZFN5S
for i in range(len(a)):
if a[i].status ==
cOx = self.x

cOy = self.y
ax = a[i].x
ay = a[i].y

if ((cOx - ax) * (cOx - ax) + (cdy - ay) * (c@y - ay)) < R:
# BE#E L TParty_1MActive nodeshiLV3
self.status = 1 # Party 1IZZE5
# MEOEH
self.x += random.random() - 0.5
self.y += random.random() - 0.5
def stal(self): # Party 1DEEAYVY K
self.x += (random.random() - ©.5) * trust_level
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self.y += (random.random() - 0.5) * trust_level
def putstate(self): # JREEDH A
print(self.status, self.x, self.y)
# Node” S ADEZEDENHY

# EBOER
# calcn()E9%K
def calcn(a):
"UREERIDRREEETE
for i in range(len(a)):
a[i].calcnext()
a[i].putstate()

# U7 T—RICHREMEFEBM

if a[i].status == @:
xlist@.append(a[i].x)
ylist@.append(a[i].y)

elif a[i].status ==
xlistl.append(a[i].x)
ylistl.append(a[i].y)

# calen()BE#EDEDHY

# FERERORBK

# draw_nodes Active nodeDE)E ZEE

def draw_nodes(x1i@, ylie, x1il, ylil, reali, cread, ti, cou@, coul, sum_ch):
plt.clf() # U5 7%EEDY 7
plt.axis([AREA*(-1), AREA, AREA*(-1), AREA]) # HWEIMEEHOHZTE (TE)
plt.title('### Exprience: Party expantion###\nRealiablity level = {0}%, Creadit

level = {1}\n Time = {2}\nParty © has {3} members\nParty 1 has {4} members \

\nSum of change = {5}'.format(reali * 100,cread, ti, cou®, coul, sum_ch))
plt.plot(xlie, ylie, "o", color='blue', label = 'Party 0') # Party 0% O
plt.plot(x1i1l, ylil, "*", color='red', label = 'Party 1') # Party 1% 70w k
plt.legend()
plt.xlabel("Diffusion distance(x)")
plt.ylabel("Diffusion distance(y)")
plt.legend()
plt.grid()
plt.pause(PAUSE_TIME)

# draw_nodesFA#n#&> Y

# draw_trust BlMDpartylZW\ DREESH =M

def draw_trust(changeli, reali, cread):
plt.plot(changeli)
plt.title('### Exprience: Party expantion###\nRealiablity level = {0}%, Creadit

level = {1}'.format(reali * 100,cread))
plt.xlabel("Time (steps)")
plt.ylabel("Number of status change (times)")
plt.grid()

# draw_trustBZon#&iH Y

# input_trust Realiablity level&Creadit level®D AR

def input_trust():
reve = float(input("Party_1MActive nodesD* v t—C NDEMME (realiability) #AH

LTLEEWL, (0-1)) : "))
while (reve< 0) or (reve > 1):

reve = float(input("ANHEHEZHMZ TLVET, BEParty_10DActive nodes®DH vt —
CHEHBME (realiability) ZAALTLEELY, (0-1)) : "))
revl = float(input("Party_1®MActive nodes®[E Lparty®d * »/\—IZx ¥ HIEAM
(Credibility) ZABNLTLEZEL, (0-5)) : "))
while (revl < ©) or (revl > 5):
revl = float(input("AANDEHHEEHZ TWET, BEParty 1MActive nodes®E L
party® A U /A—(Zxtd BIEMAM (Credibility) ZAALTLEEL, (0-5)) : "))
return revo,revl
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115 # input_trust®#&h Y

116

117 ####HuaHHne

118 # A U)—T

119 ##HHHH

120 if __name__ == "__main__":
121 random.seed(SEED) # ELZLD#HAE

122 # Party_@MActive nodes®4RK

123 a = [Node(®) for i in range(N)]

124 # Party_1(MActive nodesZ{E. EXZREANLT 5T
125 a[@].status =1

126 a[0].x = -2

127 a[e]l.y = -2

128 # Party_1(MActive nodes®[Active nodesDiStE1E]DEETE
129 realiable_level,creadit_level = input_trust()
130 trust_level =realiable_level * creadit_level

131 # 57 T—42 DML
132 # Party 0D T—%
133 x1listo = []
134 yliste = []
135 # Party 1DT—#%

136 xlistl = []

137 ylistl = []

138 # KEREI%

139 changelist = []

140 # Active nodes¥Xal—2 3V

141 for t in range(TIMELIMIT):

142 calecn(a) # REFZIDKEZEFE

143 count® = len(xliste)

144 countl = len(xlist1l)

145 sum_change = countl -1

146 changelist.append(sum_change)

147 draw_nodes(x1list®, ylist@, xlistl, ylistl,realiable_level,
creadit_level,t,count®, countl, sum_change)

148 # HET—2D7)7

149 x1list@.clear()

150 ylist@.clear()

151 xlistl.clear()

152 ylistl.clear()

153 plt.show()

154

155 # REREHOHEE

156 draw_trust(changelist, realiable_level, creadit_level)

157 plt.show()

158 # AA UIL—TDEDHY

159
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® 453 HEBERAEEZD Y—Aa—F

oONOUVTA WNE

=
®

11
12
13
14
15
16
17
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20
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22
23
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25
26
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28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

=== Subject
*EFAR—2 30NV L—AF— (Active nodes)DEA
sim_202xxxxx.py

====[&

*2021/06/01 Active nodesZEA

*2021/02/10 BEEZAND

*2021/01/11 M_q DIBHEREEE AN D

*2020/12/31 QDRKIE. NHEDFHTOAAL., ST LORA v FEEA
*2020/11/01 3EFETIVICER

*2020/11/14 A vt —CDEREBTEFEA

====F| AR X

*

====F|HIZDU\T

AT RTNITHEEENT HHRRIEL #XXXXXX
TRLTHYET

# EVa—ILDA iR— b

import random
import numpy as np
import matplotlib.pyplot as plt

# JO0—/NIVEH

N = 100 # Active nodesD#afE %K
M = int(N/2) # Party 112
TIMELIMIT = 100 # > 32l —3 3 U168 Y

SEED = 65535 # EEDE
# SEED = 7
#R =0.2 # ERERET HHIE
# trust_level = 1.0 # Party_1(MActive nodesD#HAEHEMED RS
AREA = 25 # AgentDE)E R FAIEEIFE
PAUSE_TIME = 0.001 # HEE R
EX = 1000 # EEREIH
STEP = 0.001 # ROZELDRT Y T#
CMAP = "hsv" # BB 7DBERM
# VSRAER
# Node” 5 R
class Node:
"""Active nodesERIRTHV TADER"""
def __init_ (self, sta): # AYAKLZTU4
self.status = sta
self.x = (random.random() - ©.5) * AREA # xFEIZDH)EAE
self.y = (random.random() - ©.5) * AREA # yEZDH)HAE
def calcnext(self): # REFZIDIREDFE
if self.status == @:
self.sta@() # Party OM:itE
elif self.status == 1:
self.stal() # Party 1MitE
else: # &Y HPartyhiEly
print("ERROR PArtym&%H Y EEA\N")
def sta@(self): # Party ODFEAY YK
# Party_1(MActive nodes& DIREEF AR D
for i in range(len(a)):
if a[i].status ==
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cOx = self.x
cOy = self.y
ax = a[i].x
ay = a[i].y
if ((cOx - ax) * (cOx - ax) + (cOy - ay) * (coy - ay)) < R:
# B L TParty_10Active nodeshiLV3
self.status = 1 # Party 1IZ%E 5
# MEDEH
self.x += random.random() - 0.5
self.y += random.random() - 0.5
def stal(self): # Party 1DFEAY YK
self.x += (random.random() - 0.5) * trust_level
self.y += (random.random() - ©.5) * trust_level
def putstate(self): # JREEDH A
print(self.status, self.x, self.y)
# Node” S ADEZEDEHY

# BABDEE
# calcn()Ea%K
def calcn(a):
" REERIDREEEE
for i in range(len(a)):
a[i].calcnext()
# a[i].putstate()

# Uo7 T—RICHRAEMEFEM
if a[i].status ==
x1list@.append(a[i].x)
yliste.append(a[i].y)
elif a[i].status ==
x1listl.append(a[i].x)
ylistl.append(a[i].y)
# calen()EAHD#EHY
# HEEROBK
# draw_nodes Active nodeM&)E ZEIZE
def draw_nodes(x1i@, ylie, x1il, ylil, reali, cread, ti, cou®, coul, sum_ch,exn,
ran):
plt.clf() # 5 7fEEDY U7
plt.axis([AREA*(-1), AREA, AREA*(-1), AREA]) # HWEIMEEHOHZTE (TE)
plt.title('# Exprience: Party expantion #\nRealiablity level = {0}%, Creadit
level = {1}\n Time = {2}\nParty © has {3} members Party 1 has {4} members \
\nSum of change = {5}%\nNumber of Trial = {6} Range R = {7}'.format(reali * 100,
cread, ti, cou@, coul, sum_ch, exn+l, ran))
plt.plot(xlie, ylie, "o", color='blue', label = 'Party 8') # Party 0&% O
plt.plot(x1i1l, ylil, "*", color='red', label = 'Party 1') # Party 1% 0w k
plt.xlabel("Diffusion distance(x)")

plt.ylabel("Diffusion distance(y)")
plt.legend()
plt.grid()
plt.pause(PAUSE_TIME)
# draw_nodesBA#D#H U
def draw_R_sum(r, s,n,m, ex):
plt.title('# Exprience: Party expantion #\nR - chane %\nN ={0}, M ={1}, Exprience
= {2} (times)'.format(n,m,ex))
plt.plot(r,s) # REZEE®%ZJTOv k
ax = plt.gca()
ax.set_xscale('log')
ax.set_yscale('log")
plt.xlabel("Level (R)")
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118
119
120
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134

135
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156
157
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160
161
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165
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168
169
170

plt.ylabel("% of change nodes")
plt.grid(color ='black")
# draw_R_sumBA#D#hH Y
# draw_trust Bl®DpartylCW S DREESE =
def draw_trust(etime,changeli, reali, cread, cmap):
plt.plot(changeli, color= cmap(etime/10))
plt.title('Realiablity level = {0}%, Creadit level = {1}\nNumber of Exprience =
{2} (times)'.format(reali * 100, cread, etime))
plt.grid(color ='gray')
plt.xlabel("Time (steps)")
plt.ylabel("Number of status change (times)")

# draw_trustBE#Hon#&H Y
# input_trust Realiablity level&Creadit level®M AR
def input_trust():
reve = float(input("Party_1(MActive nodesD* v t—C DEMEME (realiability) #AH
LTLEEL, (0-1)) : "))
while (reve< 0) or (reve > 1):
reve = float(input("ANHEHEZHMZ TLVET, BEParty_1MDActive nodes® * vt —
COEMM (realiability) ZAALTLEEL, (0-1)) : "))
revl = float(input("Party_1®MActive nodes®[E Lparty®d * > /\—IZxd BHIEAM
(Credibility) ZAALTLZEL, (0-5)) : "))
while (revl < ©) or (revl > 5):
revl = float(input("AANEHEHEEHZ TLVET, BEParty 1MActive nodes®DE L
party®d * U/\—[Zx 3 BIEAM (Credibility) ZAALTLESL, (0-5)) : ™))
rev2 = float(input("Active nodesDEIDFEEE(R)ZAALTLZELY, (0-5)) : "))
while (rev2 < 9) or (rev2 > 5):
rev2 = float(input("AAMNEEEHZ TLVET, BEActive nodesDREIDFLEE (R)EA
ALTLESL, (8-5)) @ "))
return revo,revl,rev2
# input_trust®fEhH Y

SR
# AL —T
B I IR NI s s e T
if __name__ == "__main__":
# Party_1(MActive nodes®[Active nodesD{SEM]DERE
realiable_level,creadit_level, R = input_trust()
trust_level =realiable_level * creadit_level
random.seed(SEED) # ELZLDHEE
cm = plt.get_cmap(CMAP)
Rlist = []
sum_change_per_list = []
# random.random()
for et in range(EX):
# Party_@(MActive nodesM4ERK
a = [Node(®) for i in range(N)]
# Party_1(MActive nodes%iRE. EEZEEANLT BT
# a[@].status =1
af[@].x = -2
a[e]l.y = -2
# Party 1%M{@
for m in range(M - 1):
a[m].status = 1

# T3 7 T2 011

# Party_ oD T—%4
xliste = []
yliste

# Party 1OT—%4

P
—
—
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171 xlistl = []

172 ylistl = []

173 # REZEIH

174 changelist = []

175 # Active nodes¥Xal—L 3>

176 for t in range(TIMELIMIT):

177 calcn(a) # REFZDIKEZFHE

178 count@® = len(xlist®)

179 countl = len(xlistl)

180 sum_change = countl - M

181 changelist.append(sum_change)

182 sum_change_per = sum_change/N *100

183 #draw_nodes(xlist@, ylist®, xlistl, ylistl,realiable_level,
creadit_level,t,count®, countl, sum_change_per,et, R)

184 # EET 2D U7T

185 xlist@.clear()

186 yliste.clear()

187 xlistl.clear()

188 ylistl.clear()

189 # plt.show()

190 # print ('Number of experiments is ', et)

191 # draw_trust(et, changelist, realiable_level, creadit_level,cm) # KRfE[EI%

192 # changelist.clear()

193 Rlist.append(R)

194 sum_change_per_list.append(sum_change_per)

195 draw_R_sum(Rlist, sum_change_per_list,N, M, EX)

196 R += STEP

197 plt.show()

198 # AAUIIL—TDEDLY

199
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® 453 WEERALZRDL 28HO/— oMzl TRRTLY —RAa—

}\
1
2 === Subject
3*EFR—3 UMDY L—4F— (Active nodes)DEA
4 sim_202xXXXX.py
5
6 ====[FFF
7 *2021/06/01 Active nodesZE&EA
8 *2021/02/10 BREZ AN
9 *2021/01/11 M_q DIBMEREEEZAND
10 *2020/12/31 QDRI AIE. MHEDHNTOANE. TUFLODRA v FEEA
11 *2020/11/01 S3EFETIVIZER
12 *2020/11/14 A v E—CDEMRERFEA
13
14 ====F| X
15 *
16
17
18 ====F|AIZDL\T
19 aA D M7 FETNIEHEEEN T DRBEIE #XXXXXX
20 TRLTHYET
21
22 '
23
24 # EDa—)LDA ViRk— b+
25 import random
26 import numpy as np
27 import matplotlib.pyplot as plt
28
29 # FO—/N)LEH
30 N = 100 # Active nodes®#A{E %X
31 M = int(N/2) # Party 112%E
32 TIMELIMIT = 100 # ¥ alL—323 U648 Y B
33 # SEED = 65535 # ELBDTE
34 SEED = 7
35 # R = 0.2 # AHZERET HHIBE
36 # trust_level = 1.0 # Party_1(MActive nodesD#HAEHEMED RS
37 AREA = 25 # AgentMDE) = ERAMEFIE
38 PAUSE_TIME = 0.001 # HEE R
39 EX = 100 # EEREI%
40 STEP = 0.001 # RODEILDRT v T#
41 CMAP = "hsv" # BEU S I7DBERM
42 # VS REE
43 # Node” 5 X
44 class Node:
45 """Active nodesERETEHI S ADEE"""
46 def __init_ (self, sta): # AVA LIV 4
47 self.status = sta
48 self.x = (random.random() - ©.5) * AREA # xEZDHHAE
49 self.y = (random.random() - ©.5) * AREA # yEZDHHAE
50 def calcnext(self): # REFZIDIREDEE
51 if self.status ==
52 self.sta@() # Party OMitE
53 elif self.status == 1:
54 self.stal() # Party 1MitE
55 else: # BT HPartyhiizly
56 print("ERROR PArtyhdH Y EFEA\n")
57 def sta@(self): # Party ODEEAY YK
58 # Party_1MActive nodes& DIREEF AR D
59 for 1 in range(len(a)):
60 if a[i].status ==
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cOx = self.x
cOy = self.y
ax = a[i].x
ay = a[i].y
if ((cOx - ax) * (cOx - ax) + (cOy - ay) * (coy - ay)) < R:
# B L TParty_10Active nodeshiLV3
self.status = 1 # Party 1IZ%E 5
# MEDEH
self.x += random.random() - 0.5
self.y += random.random() - 0.5
def stal(self): # Party 1DFEAY YK
self.x += (random.random() - 0.5) * trust_level
self.y += (random.random() - ©.5) * trust_level
def putstate(self): # JREEDH A
print(self.status, self.x, self.y)
# Node” S ADEZEDEHY

# BABDEE
# calcn()Ea%K
def calcn(a):
" REERIDREEEE
for i in range(len(a)):
a[i].calcnext()
# a[i].putstate()

# Uo7 T—RICHRAEMEFEM
if a[i].status ==
x1list@.append(a[i].x)
yliste.append(a[i].y)
elif a[i].status ==
x1listl.append(a[i].x)
ylistl.append(a[i].y)
# calen()BE#DEHY
# HEEROBK
# draw_nodes Active nodeM&)E ZEIZE
def draw_nodes(x1i@, ylie, x1il, ylil, reali, cread, ti, cou®, coul, sum_ch,exn,
ran):
plt.clf() # U5 7%EEOY U7
plt.axis([AREA*(-1), AREA, AREA*(-1), AREA]) # HWEIMEEHOHZTE (TE)
plt.title('# Exprience: Party expantion #\nRealiablity level = {0}%, Creadit
level = {1}\n Time = {2}\nParty © has {3} members Party 1 has {4} members \
\nSum of change = {5}%\nNumber of Trial = {6} Range R = {7}'.format(reali * 100,
cread, ti, cou@, coul, sum_ch, exn+l, ran))
plt.plot(xlie, ylie, "o", color='blue', label = 'Party 8') # Party 0&% O
plt.plot(x1i1l, ylil, "*", color='red', label = 'Party 1') # Party 1% 0w k
plt.xlabel("Diffusion distance(x)")

plt.ylabel("Diffusion distance(y)")
plt.legend()
plt.grid()
plt.pause(PAUSE_TIME)

# draw_nodesBA#D#H U

def draw_R_sum(r, s):
plt.title('# Exprience: Party expantion #\nR - chane %')
plt.plot(r,s) # REZEE®%ZTOv k
plt.xlabel("Level (R)")
plt.ylabel("% of change nodes")
plt.grid(color ='gray')

# draw_R_sumBAZn & Y

# draw_trust Bl®Dpartyl2W  DREZSE=H
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118 def draw_trust(etime,changeli, reali, cread, cmap):

119 plt.plot(changeli, color= cmap(etime/10))

120 plt.title('Realiablity level = {0}%, Creadit level = {1}\nNumber of Exprience =
{2} (times)'.format(reali * 100, cread, etime))

121 plt.grid(color ='gray')

122 plt.xlabel("Time (steps)")

123 plt.ylabel("Number of status change (times)")

124

125 # draw_trustBEZon#&bH Y
126 # input_trust Realiablity level&Creadit level®D AR
127 def input_trust():

128 reve = float(input("Party_1(MActive nodesD* v t—TNDEMME (realiability) #AH
LTLEEL, (0-1)) = "))

129 while (reve< 0) or (reve > 1):

130 reve = float(input("ANHEHEZHMZ TLVET, BEParty_10DActive nodes®D* vt —
COEMKME (realiability) ZAALTLEEL, (0-1)) : "))

131 revl = float(input("Party_1MActive nodes®[E Lparty® * 2/ \—|Zxi3 ZIEAME
(Credibility) ZAALTLZELY, (0-5)) : "))

132 while (revl < ©) or (revl > 5):

133 revl = float(input("ANMEHEEMZ TLVET, BEParty_1MDActive nodes®D[E L

party® * U/N—([Zxt 9 BIERAM (Credibility) ZAALTLEELY, (8-5)) : "))
134 rev2 = float(input("Active nodesDEIDFEEE(R)ZANLTLZEL, (8-5)) = "))

135 while (rev2 < 0) or (rev2 > 5):

136 rev2 = float(input("AANEHEZEHZ TLVET, BEActive nodesDEIDFEE(R)E A
ALTLESL, (8-5)) "))

137 return revo,revl,rev2

138 # input_trust®f&hl)

139

140 HHHHHHEHEHEHHHE
141 # 24—
142

143 if __name__ == "__main__":

144 # Party_1(MActive nodes®[Active nodesD{SHEM]DERTE
145 realiable_level,creadit_level, R = input_trust()
146 trust_level =realiable_level * creadit_level

147 random.seed(SEED) # ELZD#HAL

148 cm = plt.get_cmap(CMAP)

149 Rlist = []

150 sum_change_per_list = []

151 # random.random()

152 for et in range(EX):

153 # Party_@(MActive nodesM4ERL

154 a = [Node(®) for i in range(N)]

155 # Party_1MActive nodes%RTE. BEZFERANLT 5T
156 # a[@].status = 1

157 af[@].x = -2

158 a[e].y = -2

159 # Party 1Z&ME

160 for m in range(M - 1):

161 a[m].status =1

162

163 # U372 DM

164 # Party oD T—%4

165 xliste = []

166 yliste = []

167 # Party_ 10T—%4

168 xlistl = []

169 ylistl = []

170 # REEIE

171 changelist = []

115




ta—vr-axa=t—ar - XAFI 7 ZABH

172 # Active nodes>Xal—2 3>

173 for t in range(TIMELIMIT):

174 calcn(a) # REFZIDKEZHE

175 count@® = len(xlist®)

176 countl = len(xlistl)

177 sum_change = countl - M

178 changelist.append(sum_change)

179 sum_change_per = sum_change/N *100

180 #draw_nodes(x1list@, ylist@, xlistl, ylistl,realiable_level,
creadit_level,t,count®, countl, sum_change_per,et, R)

181 # BET—2DIU7T

182 x1list@.clear()

183 ylist@.clear()

184 xlistl.clear()

185 ylistl.clear()

186 # plt.show()

187 # print ('Number of experiments is ', et)

188 # draw_trust(et, changelist, realiable_level, creadit_level,cm) # KRfE[EI%X

189 # changelist.clear()

190 Rlist.append(R)

191 sum_change_per_list.append(sum_change_per)

192 draw_R_sum(Rlist, sum_change_per_list)

193 R += STEP

194 plt.show()

195 # A4 UIL—TDEDY

196
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® 4.5.3 HEBEREZEZD 28O/ —RKoffEnd Y —Aa—FR
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29
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32
33
34
35
36
37
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42
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60

=== Subject
*EFAR—2 30NV L—AF— (Active nodes)DEA
sim_202xxxxx.py

====[&

*2021/06/01 Active nodesZEA

*2021/02/10 BEEZAND

*2021/01/11 M_q DIBHEREEE AN D

*2020/12/31 QDRKIE. NHEDFHTOAAL., ST LORA v FEEA
*2020/11/01 3EFETIVICER

*2020/11/14 A vt —CDEREBTEFEA

====F| AR X

*

====F|HIZDU\T

AT RTNITHEEENT HHRRIEL #XXXXXX
TRLTHYET

# EVa—ILDA iR— b

import random
import numpy as np
import matplotlib.pyplot as plt

# JO0—/NIVEH

N = 100 # Active nodesD{E%k

M = 50 # Party 1128%%E

TIMELIMIT = 100 # Y3 al—3> 3 UiTHY) Y EZ
# SEED = 65535 # ELEDIE

SEED = 7

R =0.2 # EHERET HHUE

# trust_level = 1.0 # Party_1(MActive nodesD#HAEHEMED RS
AREA = 25 # tHE

PAUSE_TIME = 0.001 # HEE R

EX = 1 # EER[EIH

CMAP = "hsv" #

# VSRAEE

# NodeZ T R

class Node:

"""Active nodesERIRT DU S RADEE"""
def __init_ (self, sta): # IR LSO 4A
self.status = sta
self.x = (random.random() - ©.5) * AREA # xEZNHHAE
self.y = (random.random() - ©.5) * AREA # yEZDHHAE
def calcnext(self): # REFZIDIREDEE
if self.status == 0:
self.sta®() # Party 0MEtE
elif self.status ==
self.stal() # Party 1DFE
else: # BT HPartyh/ily
print("ERROR PArtyAdH Y EFEA\N")
def sta@(self): # Party ODEEAY YK
# Party_1(MActive nodes& DEEEEZFHNDS
for i in range(len(a)):
if a[i].status == 1:
cOx = self.x
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61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
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

cOy = self.y
ax = a[i].x
ay = a[i].y

if ((cOx - ax) * (cOx - ax) + (cOy - ay) * (c@y - ay)) < R:
# [EEEL TParty 1MActive nodeshilrv3
self.status = 1 # Party 1125
# MEOEH
self.x += random.random() - 0.5
self.y += random.random() - 0.5
def stal(self): # Party 1MEEAYY K
self.x += (random.random() - ©.5) * trust_level
self.y += (random.random() - 0.5) * trust_level
def putstate(self): # JREEDHA
print(self.status, self.x, self.y)
# Node” S ADEEDN’DHY

# EBOEE
# calen()BE%K
def calcn(a):
" RE R DRI E B
for i in range(len(a)):
a[i].calcnext()
# a[i].putstate()

# 75T —FICHEMEEEM
if a[i].status == @:
x1ist@.append(a[i].x)
ylist@.append(a[i].y)
elif a[i].status ==
x1listl.append(a[i].x)
ylistl.append(a[i].y)
# calen()EAHDO#EHY
# HEMEROBK
# draw_nodes Active nodeDE)E ZEE
def draw_nodes(x1i@, ylie, x1il, ylil, reali, cread, ti, cou®, coul, sum_ch,exn,
ran):
plt.clf() # V5 7fEEOY U7
plt.axis([AREA*(-1), AREA, AREA*(-1), AREA]) # HHE4EEHO®HTE (TE)
plt.title('# Exprience: Party expantion #\nRealiablity level = {0}%, Creadit
level = {1}\n Time = {2}\nParty © has {3} members\nParty 1 has {4} members \
\nSum of change = {5}\nNumber of Trial = {6}\nRange R = {7}'.format(reali * 100,
cread, ti, cou@, coul, sum_ch, exn+l, ran))
plt.plot(xlie, ylie, "o", color='blue', label = 'Party 0') # Party 0% O
plt.plot(x1il, ylil, "*", color='red', label = 'Party 1') # Party 1&% 0O k
plt.legend()
plt.xlabel("Diffusion distance(x)")

plt.ylabel("Diffusion distance(y)")
plt.legend()
plt.grid()
plt.pause(PAUSE_TIME)
# draw_nodesBA#D#H U
# draw_trust Bl®DpartylCW DREES B =D
def draw_trust(etime,changeli, reali, cread, cmap):
plt.plot(changeli, color= cmap(etime/10))
plt.title('Realiablity level = {0}%, Creadit level = {1}\nNumber of Exprience
{2} (times)'.format(reali * 100, cread, etime))
plt.grid(color ='gray')
plt.xlabel("Time (steps)")
plt.ylabel("Number of status change (times)")
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117
118
119
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
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167

168
169
170
171

# draw_trustBA%0&H Y
# input_trust Realiablity level&Creadit level®M AR
def input_trust():
revl = float(input("Party_1MActive nodesD* v t—LNDEEME (realiability) AN
LTLEEEL, (0-1)) = "))
while (reve< 0) or (reve > 1):
reve = float(input("ANHEHEZHMZ TLVET, BEParty_10DActive nodes® * vt —
COEHAM (realiability) ZAAL TSN, (0-1)) @ "))
revl = float(input("Party_1MActive nodes®[E Lparty® * 2/ 3\—IZ*3 HIEAMHE
(Credibility) ZAHNLTLEZEL, (0-5)) : "))
while (revl < ©) or (revl > 5):
revl = float(input("ANAEEEZHMZ TLVET, BEParty_10Active nodes®E L
party® * U N\—(Zxd 9 BERAM (Credibility) ZAALTLEEL, (8-5)) : "))
return revo,revl
# input_trust®i&ihH Y

SR
# ALIL—T
A
if __name__ == "__main__":
# Party_1MActive nodes®[Active nodesDISEEE DT
realiable_level,creadit_level = input_trust()
trust_level =realiable_level * creadit_level
random.seed(SEED) # ELHD#HAE
cm = plt.get_cmap(CMAP)
# random.random()
for et in range(EX):
# Party_@(MActive nodesM4ERL
a = [Node(®) for i in range(N)]
# Party_1(MActive nodes%iRE. EEZEEANLT BT
# a[@].status =1
af[@].x = -2
a[e].y = -2
# Party 1%M{&
for m in range(M - 1):
a[m].status = 1

# 3772011t
# Party oD T—4
xliste = []
yliste = []
# Party_1DT—4
xlistl = []
ylistl = []
# REZEIH
changelist = []
# Active nodes¥Xal—L 3>
for t in range(TIMELIMIT):
calcn(a) # REFZIDKEZEHE
count@® = len(xlist®)
countl = len(xlistl)
sum_change = countl - M
changelist.append(sum_change)
draw_nodes(x1list®, ylist@, xlistl, ylistl,realiable_level,
creadit_level,t,count®, countl, sum_change,et, R)
# HET—2D0Y7
x1list@.clear()
yliste.clear()
xlistl.clear()
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172 ylistl.clear()

173 # plt.show()

174 # print ('Number of experiments is ', et)

175 # draw_trust(et, changelist, realiable_level, creadit_level,cm) # KR{E[EI%K
176 # changelist.clear()

177 plt.show()

178 # A UIL—TDEDHY

179
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® 453 WEERAEZDL #HELTIKELETHY) Y —Aa—F

1# -*- coding: utf-8 -*-

NEEE

3 === Subject

4 *FFAR—=3 DY I L—4F— (Active nodes)DEA

5 sim_202XXXXX.py

61

7 ====[@RE

8 *2021/08/09 Semi-log TMiA{l(First-order function approximation by least squares
method)

9 *2021/06/01 Active nodesZE&EA

10 *2021/02/10 BEZEAND

11 *2021/01/11 M_q DBHEREEE AN D

12 *2020/12/31 QDHRKIE. MEEDRH TOAAL, SUFLDRA vy FEEA
13 *2020/11/01 3EFETIVIZEER

14 *2020/11/14 * vt —CDIEREBREFEA

15
16 ====FIFH#HX

17 *2021/08/01 CCS Es2021 abstract

18

19

20 ====FFIZDU\T

21 T A RT I FTNIEHEENT HHRBEIE #XXXXXX
22 TRLTHYET

23

24 '

25

26 # EDa—ILDAUR—F

27 from tqdm import tqdm # Pregoress bar
28 import random

29 import numpy as np

30 import matplotlib.pyplot as plt

31

32 # S O—/N)LEH

33 N = 100 # Active nodes®DiA{E%K

34 M = int(N/2) # Party 1IZERE C CTHBUTERE

35 TIMELIMIT = 100 # Y3 alL—3> 3 U648 Y B

36 SEED = 65535 # ILBDTE

37 # SEED = 7

38 # R = 0.2 # AR ERET HHUE

39 # trust_level = 1.0 # Party_1(MActive nodesD#HAEHEMED RS
40 AREA = 25 # AgentDE) = &5 FHIES

41 PAUSE_TIME = 0.001 # HEE R

42 EX = 1000 # EEREIE

43 STEP = 0.001 # RODEILDRT v T#H

44 CMAP = "hsv" # BEUSI7DBEM

45 STEP2 = 1 # REGHLEFIXOREEHDEILZE R HEDZ A

46 START_WIN = 1 # ZEEEHO#WHE
47 # START_WIN = 10 # ZHEEOWEAE
48 START_END = 60 # RIEEHOZEIE
49 1

50 # VT RAER

51 # Node” T X

52 class Node:

53 """Active nodesERIAT DV TRDEER"""

54 def __init_ (self, sta): # IVA LT 4

55 self.status = sta

56 self.x = (random.random() - ©.5) * AREA # xEiZD)EAE
57 self.y = (random.random() - ©.5) * AREA # yEiZDHHE
58 def calcnext(self): # REFZIDIREDETE

59 if self.status == 0:
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60 self.sta@() # Party 0MEtE

61 elif self.status == 1:

62 self.stal() # Party 1M:itE

63 else: # BT HPartyhiiily

64 print ("ERROR PArtyMdH Y EFHA\n")

65 def sta@(self): # Party ODETEAYV YK

66 # Party_1(MActive nodes& DIREEZEANRS

67 for i in range(len(a)):

68 if a[i].status ==

69 cOx = self.x

70 cOy = self.y

71 ax = a[i].x

72 ay = a[i].y

73 if ((cOx - ax) * (cOx - ax) + (cOy - ay) * (coy - ay)) < R:
74 # BE#E L TParty_10MActive nodeshiLV3

75 self.status = 1 # Party 1IZZ 5

76 # EDEH

77 self.x += random.random() - 0.5

78 self.y += random.random() - 0.5

79 def stal(self): # Party 1MFEAY YK

80 self.x += (random.random() - ©0.5) * trust_level
81 self.y += (random.random() - ©.5) * trust_level
82 def putstate(self): # JREEDH A

83 print(self.status, self.x, self.y)

84 # Node” S RDEEMDEDHY

85

86 # BAMIDES
87 # calcen()RE%k
88 def calcn(a):

89 "UUREEZI DR EEE

90 for i in range(len(a)):

91 a[i].calcnext()

92 # a[i].putstate()

93

94 # ST —RICREMBEZEM
95 if a[i].status ==

96 x1ist@.append(a[i].x)
97 ylist@.append(a[i].y)
98 elif a[i].status ==

99 xlistl.append(a[i].x)
100 ylistl.append(a[i].y)

101 # calen()BEA#D#EH Y

102 # HEREZROEK

103 # draw_nodes Active nodeME)E ZEE

104 def draw_nodes(x1i®, ylie, x1il, ylil, reali, cread, ti, cou®, coul, sum_ch,exn,

ran):

105 plt.clf() # V5 7fEEHOY U7

106 plt.axis([AREA*(-1), AREA, AREA*(-1), AREA]) # HEEEHODZTE (TE)

107 plt.title('Realiablity level = {0}%, Creadit level = {1}\n Time = {2}\nParty ©
has {3} members Party 1 has {4} members \

108 \nSum of change = {5}%\nNumber of Trial = {6} Range R = {7}'.format(reali * 100,
cread, ti, cou@, coul, sum_ch, exn+l, ran))

109 plt.plot(xli@, ylie, "o", color='blue', label = 'Party ©') # Party 0% JOv k
110 plt.plot(xlil, ylil, "*", color='red', label = 'Party 1') # Party 1% 0w
111 plt.xlabel("Diffusion distance(x)")

112

113 plt.ylabel("Diffusion distance(y)")

114 plt.legend()

115 plt.grid()

116 plt.pause(PAUSE_TIME)
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117
118
119
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
150
151
152
153
154
155
156
157
158
159
160

161
162
163

164
165
166
167
168
169
170
171
172

# draw_nodesBAZn#&4i> Y
# draw_R_sumB# €271 JIEROEE
def draw_R_sum(r, s,n,m, ex):
plt.title('R - chane %\nN ={@}, M ={1}, Exprience = {2} (times)'.format(n,m,ex))
plt.plot(r,s) # REZE%ZTIOv k
ax = plt.gca()
ax.set_xscale('log') # xEA R
# ax.set_yscale('log') # yEIRIEET
plt.xlabel("Level (R)")
plt.ylabel("% of change nodes (S)")
plt.grid(color ='black")
# draw_R_sumBA#n#H Y
# draw_trust Al@partylTWV DREZS B
def draw_trust(etime,changeli, reali, cread, cmap):
plt.plot(changeli, color= cmap(etime/10))
plt.title('Realiablity level = {0}%, Creadit level = {1}\nNumber of Exprience =
{2} (times)'.format(reali * 100, cread, etime))
plt.grid(color ='gray')
plt.xlabel("Time (steps)")
plt.ylabel("Number of status change (times)")
# draw_trustB%n&H Y
# draw_appro(ximation) &7 —4(Zxf L TSemi-1log10 TMH1REIEE L (1logR-Changing party)
def draw_appro(r,s):
X = np.array(r)
y = np.array(s)
log x = [np.logle(i) for i in x] # K#10
linear = np.polyfit(log x, y, 1)
y_linear = [linear[@] * x_linear + linear[1] for x_linear in log_x]
plt.plot(x, y_linear, label = '100%')
# draw_appro®D#&ih Y
# draw_appro(ximation) part —ZBDOT—4%(Zxt L TSemi-1logle TH1REEA{LL(logR-Changing
party)
def draw_appro_part(r,s,step):
leng_x = int(len(r) * step/100)
re = r[:leng_x]
s@ = s[:leng_x]
X = np.array(re)
y = np.array(se)
log x = [np.logle(i) for i in x] # [KEZ1o#
linear = np.polyfit(log x, y, 1)
y_linear = [linear[@] * x_linear + linear[1] for x_linear in log_x]
# HERBERERREHET D
coe = np.corrcoef(y, y_linear)[0,1] # HHES{Z#R
coe2= coe ** 2 # REFRHRN2
print('coe(fHBEREL) =',coe, 'coe2 (GRERZE) =',coe2)
plt.plot(x, y_linear, label = '{0} %\nS = {1} * logl® (R)\n + {2}\nCoe”2 =
{3}'.format(step, linear[@], linear[1], coe2))
return coe2 # RERIZERT
# draw_appro_partD#&hH U
# draw_appro(ximation) best —#BDT—4 (I3t L TSemi-1logle TN HE A1 RBIHGEEL (1ogR-
Changing party)
def draw_appro_best(r,s,wind_best,legendl, legend2, legend3):
leng x = int(len(r) * wind_best/100)
re = r[:leng_x]
s@ = s[:leng_x]
X = np.array(re)
y = np.array(se)
log_x = [np.logle(i) for i in x] # KEZ1o#
linear = np.polyfit(log x, y, 1)
y_linear = [linear[@] * x_linear + linear[1] for x_linear in log_x]
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173

174

175
176
177
178
179
180
181

182
183
184
185
186
187
188
189
190

191
192

193

194
195

196
197
198

199
200
201

202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223

plt.title('Realiablity level = {0}%, Creadit level = {1}, R =
{2}'.format(legendl * 100, legend2, legend3))
plt.plot(x, y_linear, label = 'At {0} %\nS = {1} * logle (R)\n +
{2}'.format(wind_best,linear[0], linear[1]))
plt.legend()
# draw_appro_bestD#2H U
# draw_R2 BIEBERERBDT 7. RYIE: BOKKIE
def draw_R2(r):
max2 = max(r)
i = r.index(max(r))
plt.plot(r, label = 'Max value ={@} at {1} (%)'.format(max2, i+l)) #HKEELA T
vy AR+
plt.grid(color ='gray')
plt.xlabel("Window size (%)")
plt.ylabel("Coefficent of determination")
return i+l
# draw_R2D#&1H Y
# N A—F—ANEHK
# input_trust Realiablity levelé&Creadit level, E{IEEEM A A
def input_trust():
reve = float(input("Party 1MActive nodesD * v t—CNDEEME (realiability) AN
LTS, (0-1)) : "))
while (reve< 0) or (reve > 1):
reve = float(input("ANHDEHEZHZ TLVET, BEParty_10DActive nodesD* vt —
CHEMME (realiability) ZAALTLEZEL, (0-1)) : "))
revl = float(input("Party_1®MActive nodes®E Lparty® * U /\—IZx T B1E&KME
(Credibility) ZAHNLTLZEL, (0-5)) : "))
while (revl < ©) or (revl > 5):
revl = float(input("ANMEEZHZ TULET ., BEParty_1MDActive nodes®RE L
party®d * N\—[ZxF BEAM (Credibility) ZAHALTLEESL, (8-5)) : "))
rev2 = float(input("Active nodesDEIDFEEE(R)ZAALTLLZELY, (0-5)) : "))
while (rev2 < ©) or (rev2 > 5):
rev2 = float(input("ANDEHEZEZ CTLVET, BEActive nodesDEIDEEE (R)Z A
BLTLEZEL, (8-5)) : "))
rev3 = float(input("EEER)DAMUEEZ AN L TLZEL, (1-100 %)) : "))
while (rev3 < 0) or (rev3 > 100):
rev3 = float(input("AANEEEZBA TLET, BE. ALEEZAALTILZEL,
(1-100 %)) : "))
return revo,revl,rev2,rev3
# input_trust®f&hH Y

SRR
# AAIL—T
WA
if __name__ == "__main__":
# Party_1MActive nodes®[Active nodes®D{SEEE]DELE
realiable_level, creadit_level, R, appro_area = input_trust()
trust_level =realiable_level * creadit_level
r_ini = R # AJISNTRZEHEM
random.seed(SEED) # ELZXD#EE
cm = plt.get_cmap(CMAP)
Rlist = []
sum_change_per_list = []
R2list = [] # REFRBA
# random.random()
# for et in range(EX):

for et in tqdm(range(EX)): #Pregress IR
# Party_@(MActive nodesM4Rk
a = [Node(®) for i in range(N)]

# Party_1MActive nodes#RTE. EXFRANLT T
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224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248

249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264

265

266
267
268
269
270
271
272
273

274
275
276
277
278

# a[@].status =1
af[@].x = -2
af[@].y = -2
# Party 1%M{@E
for m in range(M - 1):
a[m].status =1

# U3 I7T—2 01t

# Party oDT—%
xliste = []
yliste = []

# Party 1O57—%
xlistl = []
ylistl = []

# REREIE

changelist = []
# Active nodes¥ZXal—i 3>

for t in range(TIMELIMIT):
calen(a) # REFZIDKEZEHE
count® = len(xliste)
countl = len(xlistl)
sum_change = countl - M
changelist.append(sum_change)
sum_change_per = sum_change/N *100
#draw_nodes(x1list@, ylist@, xlistl, ylistil,realiable_level,

creadit_level,t,count®, countl, sum_change_per,et, R)

# WET 20T
xlist@.clear()
ylist@.clear()
xlistl.clear()
ylistl.clear()
# plt.show()
# print ('Number of experiments is ', et)
# draw_trust(et, changelist, realiable level, creadit_level,cm) # KRi{E[EI%K
# changelist.clear()
Rlist.append(R)
sum_change_per_list.append(sum_change_per)
draw_R_sum(Rlist, sum_change_per_list,N, M, EX)
R += STEP
draw_appro(Rlist, sum_change_per_list)
for k in range(START_WIN, START_END, STEP2):
# draw_appro_part(Rlist,sum_change_per_list,appro_area) #EB/MELIDORMBEEEE
=
decfact = draw_appro_part(Rlist,sum_change_per_list,k) #E/ALOEEEHEZE
1t
R21list.append(decfact)
# plt.legend()
plt.show()
i_best = draw_R2(R21list)
plt.legend()
plt.show()
draw_R_sum(Rlist, sum_change_per_ list,N, M, EX) # Draw again + ZB&33Tfl
draw_appro_best(Rlist,sum_change_per_list,i best,realiable_level, creadit_level,

r_ini) # SEAEILRERTL
plt.show()
pr‘int('\n::::::::: The End of program :::::::::::')

# A UIIL—TDEDLY
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58
59

# -*- coding: utf-8 -*-

Subject

*EFAR—3 00D L—42— (Active nodes)DEA
sim_202XxxxxX.py

====[FFE
*2021/09/05
*2021/08/09
method)
*2021/06/01
*2021/02/10
*¥2021/01/11
*2020/12/31
*2020/11/01
*2020/11/14

—-=-FIAHX
*2021/08/01

a
T

P3/— FDEALHRE
Semi-log TME(First-order function approximation by least squares

Active nodesFEA

BEZANS

M_gq DBHEREEE AND

QDERKIE. MHEDH TOANIE, SUFLDORA v FEEA
BAFETIVICER

AvtE—CDERERZEA

CCS Es2021 abstract

AU RT I MTNIEHEENT HHRBEIEL #XXXXXX
RLTHYFET

# ED2—-LOA vR—k

import random

import numpy as np

import matplotlib.pyplot as plt

# 2 O0—/N)LEH
# N = 100 # Active nodesDiA{E %L
# M = int(N/2) # Party 1ICERE C CTHEUETE
M = 50 # Party 1IZERE
P =50 # Party OIZERTE
Q=10 # Party 2ITERTE
N=M+P+0Q # Active nodes® A&
TIMELIMIT = 50 # ¥ Sal—3 3 4158 YEZ
SEED = 65535 # ELEDE
# SEED = 7
#R =0.2 # A ZERET HHE
# trust_level = 1.0 # Party_1(MActive nodesD#HEASFEME DR S
AREA = 25 # Agent®E) = & 22 F B 5 B
PAUSE_TIME = 0.001 # e R
EX = 10 # EER[EH
STEP = 0.001 # RODEILDR T v TH
CMAP = "hsv' # BEUVSI7DBZEM
#
# VIRAEE
# NodeZ 5 R
class Node:

"""Active nodesERI|IT BV S ANDEER"""

def __init_ (self, sta): # AVA LIV 4

self.status = sta
self.x = (random.random() - ©.5) * AREA # xEZDHHAE
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self.y = (random.random() - ©.5) * AREA # yEZDHEE
def calcnext(self): # REZIDIKEDEE
if self.status == 0:
self.sta@() # Party OM:itE
elif self.status == 1:
self.stal() # Party 1M:itE
elif self.status == 2:
self.sta2() # Party 2MEtE(FE38N)
else: # BT HPartyh iy
print("ERROR PartymdH Y EEA\n")
def sta@(self): # Party ODFEAY YK
# Party_1(MActive nodes& DIREEZANS
for i in range(len(a)):
if a[i].status != 0:
cOx = self.x

cOy = self.y
ax = a[i].x
ay = a[i].y
if ((cOx - ax) * (cOx - ax) + (cdy - ay) * (c@y - ay)) < R:
if a[i].status == 1: # BE#E L TParty_1MActive nodeshiLV3
self.status = 1 # Party 125
elif a[i].status == 2: # [E#E L TParty_2MActive nodesh’LV%

self.status = 2 # Party 2I1C%5
else: # (IEDEH
self.x += (random.random() - 0.5) * trust_level
self.y += (random.random() - ©.5) * trust_level

def stal(self): # Party 1DEEAY YK
# fthdDPartyMActive nodes & DIFEEZANRS
for i in range(len(a)):
if a[i].status != 1:
clx = self.x

cly = self.y
ax = a[i].x
ay = a[i].y

if ((clx - ax) * (c1x - ax) + (cly - ay) * (cly - ay)) < R:
if a[i].status == 0: # B L TParty OMActive nodeshilN3
self.status = @ # Party 0ICZEH
elif a[i].status == 2: # [E#L TParty_2MActive nodeshilV%
self.status = 2 # Party 2I12Z 5
else: # (IEDEH
self.x += (random.random() - ©.5) * trust_level
self.y += (random.random() - ©.5) * trust_level

def sta2(self): # Party 2MEEAYVY K
# fhDPartyMActive nodes& DEEEEZFNR S
for i in range(len(a)):
if a[i].status != 2:
c2x = self.x

c2y = self.y
ax = a[i].x
ay = a[i].y
if ((c2x - ax) * (c2x - ax) + (c2y - ay) * (c2y - ay)) < R:
if a[i].status == @: # [##E L TParty_OMActive nodeshLN3
self.status = @ # Party 0IZZ S
elif a[i].status == 1: # [ L TParty 1MActive nodeshL)3

self.status = 1 # Party 2125
else: # MEDEH
self.x += (random.random() - ©.5) * trust_level
self.y += (random.random() - ©.5) * trust_level
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def putstate(self): # JREEDHA
print(self.status, self.x, self.y)
# Node” S ADEEDN’DHY
# BEBOER
# calcn()Ba%R
def calcn(a):
" RE R DRI E R
for i in range(len(a)):
a[i].calcnext()
# a[i].putstate()

# 57T —AICREMEZEBM
if a[i].status ==
x1ist@.append(a[i].x)
yliste.append(a[i].y)
elif a[i].status == 1:
x1listl.append(a[i].x)
ylistl.append(a[i].y)
elif a[i].status ==
x1list2.append(a[i].x)
ylist2.append(a[i].y)
# calen() B DEHY
#
# HEEROBHK
# draw_nodes: Active nodeMDE) = #EE
def draw_nodes(x1ie@, ylie, x1i1, ylil,x1i2, yli2, reali, cread, ti, cou®, coul, cou2,
sum_ch,exn, ran):
plt.clf() # 5 JfEEDY U7
plt.axis([AREA*(-1), AREA, AREA*(-1), AREA]) # HHEEEHODZTE (TE)
plt.title('Realiablity level = {0}%, Creadit level = {1}\n Time = {2}\nParty ©
has {3} members, Party 1 has {4}, members Party 2 has {5} members\
\nSum of change = {6}%\nNumber of Trial = {7} Range R = {8}'.format(reali * 100,
cread, ti, cou@, coul, cou2,sum_ch, exn+l, ran))
plt.plot(xlie, ylie, "o", color='blue', label = 'Party @') # Party 0% O
plt.plot(x1i1l, ylil, "*", color='red', label = 'Party 1') # Party 1% 70w k
plt.plot(x1i2, yli2, "x", color='green', label = 'Party 2') # Party 2&% 0O
plt.xlabel("Diffusion distance(x)")
plt.ylabel("Diffusion distance(y)")
plt.legend()
plt.grid()
plt.pause(PAUSE_TIME)
# draw_nodesB¥ D #&H U
# draw_count: Active nodeDE)E ZEE
def draw_count(reali, cread, cou@, coul, cou2,e,ran, num):
plt.title('Realiablity level = {0}%, Creadit level = {1}\nRange R = {2}, No. of
Ex = {3}, Total Nodes ={4}'.format(reali * 100, cread,ran, e+l, num))
plt.grid()
plt.plot(coud, "o", color='blue', label = 'Party ©') # Party 0% 0w k
plt.plot(coul, "*", color='red', label = 'Party 1') # Party 1% 0O
plt.plot(cou2, "x", color='green', label = 'Party 2') # Party 2Z%7JOv
# plt.legend()
plt.xlabel("Time (steps)")
plt.ylabel("Numbers of nodes in each party")
print('Drawing nou: {0}'.format(e))
# draw_countBE#D#H Y

# NS A= —ANBEH
# input_trust Realiablity level&Creadit level, EBIEEEM AR
def input_trust():

128




ta—vr-axa=t—ar - XAFI 7 ZABH

176

177
178

179

180
181

182
183
184

185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230

reve = float(input("Party_1(MActive nodes®D* v t—TDEMEME (realiability) #AH
LTLEEL, (0-1)) = "))
while (reve< 9) or (reve > 1):
reve = float(input("ANHEHEZHMZ TLVET, BEParty_10DActive nodes® * vt —
COEMKME (realiability) ZAALTLEEL, (0-1)) : "))
revl = float(input("Party_1MActive nodes®[E Lparty®d * o/ \—IZxi3 BIE&/ME
(Credibility) ZAALTLZEL, (0-5)) : "))
while (revl < ©) or (revl > 5):
revl = float(input("ANAEEEHMZ TLVET, BEParty_10DActive nodes®E L
party®d * wN\—[Zx T BERAM (Credibility) ZAALTLEEL, (8-5)) : "))
rev2 = float(input("Active nodesDEIDFEEE(R)EZANLTLZEL, (8-5)) "))
while (rev2 < 0) or (rev2 > 5):
rev2 = float(input("AAMNEHEZEMZ TLVET, BEActive nodesDEIDFEE(R)E A
ALTLESL, (8-5)) @ "))
return revo,revl,rev2
# input_trust®fEhH Y

SR

# ALIL—T

B I IR NI s s R T

if __name__ == "__main__":
# Party_1(MActive nodes®[Active nodesD{SEM]DERTE
realiable_level, creadit_level, R = input_trust()
trust_level =realiable_level * creadit_level
r_ini = R # AJISNTRZEHEM
random.seed(SEED) # ELELD#EE
cm = plt.get_cmap(CMAP)

for et in range(EX):
# Party_@(MActive nodesM4Rk
a = [Node(®) for i in range(N)]
# Party_1MActive nodes#RTE. EXFRANLT T
a[0@].status = 0
a[e].x = -2
al[e].y = -2
# Party 1%P{@E
for p in range(P):
a[p].status = 0
# Party 1%&ME
for m in range(M):
a[m].status =1
# Party 2%QfE
for n in range(Q):
a[n].status = 2

# I3 7T =200

# Party_eDT—4
xliste = []
ylisto = []

# Party_1DT—4
xlistl = []
ylistl = []

# Party 20T —%4
xlist2 = []
ylist2 = []

# /—FH
sta@_sum
stal_sum
sta2_sum

[1 #Party e/ — FHDHER
[1 #Party 10/ — FHOHER
[1 #Party 200/ — FHD#ER
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231 # REREIE

232 changelist = []

233 # Active nodes¥Xal—I 3>

234 for t in range(TIMELIMIT):

235 calcn(a) # REFZDREEZFE

236 count® = len(xliste)

237 countl = len(xlistl)

238 count2 = len(xlist2)

239 sum_change = countl - M

240 changelist.append(sum_change)

241 sum_change_per = sum_change/N *100

242 # draw_nodes(xliste, ylist@, xlistl, ylistil,xlist2,
ylist2,realiable_level, creadit_level,t,count®, countl, count2,sum_change_per,et, R)

243 #t WET—2DIU7T

244 x1list@.clear()

245 yliste.clear()

246 xlistl.clear()

247 ylistl.clear()

248 xlist2.clear()

249 ylist2.clear()

250 # &/ — PO

251 sta@_sum.append(count@) #Party oM./ — FHNDHER

252 stal_sum.append(countl) #Party 10/ — FHOFER

253 sta2_sum.append(count2) #Party 20/ — FHO#ER

254 draw_count(realiable_level, creadit_level,sta®_sum, stal_sum, sta2_sum, et,
R, N)

255 #plt.legend(['Party @', 'Party 1", 'Party 2'])

256 plt.show() #H BRI R E1ER

257

258 print('\n========= The End of program ===========")

259

260 # A UIL—TDEDY

261
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cala=b—vay - FAFI7 AR

[FE DL T 553 0/ — RO R DEETHEBIORITTEL E L X
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LoONOOUTA, WNR

10
11
12
13
14
15
16
17
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28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
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52
53
54
55
56
57
58
59

# -*- coding: utf-8 -*-

=== Subject

*EFAR—3 200DV I L—4— (Active nodes)DEA
sim_202xxxXX.py

====[FFF

*2021/09/05 P3/ — KMEA &HE

*2021/08/09 Semi-log TMILLL(First-order function approximation by least squares
method)

*2021/06/01 Active nodesZ&EA

*2021/02/10 BEZAND

*2021/01/11 M_q DIBHERERE AND

*2020/12/31 QDRKE. NHEDFTOAAL, SUFLDRA v FEEA

*2020/11/01 3HEFETIVIZER

*2020/11/14 A v E—CDEREREEA

====F| FiH

*2021/08/01 CCS Es2021 abstract
====FAIZDUT

JAY M7 FTNRISHEEED T DNEIL #XXXXXX
TRLTHYZET

# ED21—ILDA VR—F

import random
import numpy as np
import matplotlib.pyplot as plt

# JO0—/NILEH

# N = 100 # Active nodes®DiAfE %K

# M = int(N/2) # Party 112%E T TCHHIHTE
M= 10 # Party 112ERE

P = 90 # Party OIZERTE

Q=20 # Party 212%E

N=M+P+0Q # Active nodes®# A

TIMELIMIT = 50 # ¥ S alL—3 3 U TH8Y ]
SEED = 65535 # ELEniE

# SEED = 7
#R =0.2 # ABEREST B
# trust_level = 1.0 # Party_1MActive nodesD#NHEEME DR S
AREA = 25 # AgentDEhE £ T B & B
PAUSE_TIME = 0.001 # EEERE
EX = 10 # EEREH
STEP = 0.001 # ROEILDRT v T
CMAP = "hsv" # BETIIODBERM
#
# VIAEE
# Node” 5 R
class Node:
"""Active nodesZERIRT IV T RADEER"""
def __init_ (self, sta): # AR LI 4
self.status = sta
self.x = (random.random() - ©.5) * AREA # xEEIZMDFIHAE

131




ta—vr-axa=t—ar - XAFI 7 ZABH

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
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

self.y = (random.random() - ©.5) * AREA # yEZDHEE
def calcnext(self): # REZIDIKEDEE
if self.status == 0:
self.sta@() # Party OM:itE
elif self.status == 1:
self.stal() # Party 1M:itE
elif self.status == 2:
self.sta2() # Party 2MEtE(FE38N)
else: # BT HPartyh iy
print("ERROR PartymdH Y EEA\n")
def sta@(self): # Party ODFEAY YK
# Party_1(MActive nodes& DIREEZANS
for i in range(len(a)):
if a[i].status != 0:
cOx = self.x

cOy = self.y
ax = a[i].x
ay = a[i].y
if ((cOx - ax) * (cOx - ax) + (cdy - ay) * (c@y - ay)) < R:
if a[i].status == 1: # BE#E L TParty_1MActive nodeshiLV3
self.status = 1 # Party 125
elif a[i].status == 2: # [E#E L TParty_2MActive nodesh’LV%

self.status = 2 # Party 2I1C%5
else: # (IEDEH
self.x += (random.random() - 0.5) * trust_level
self.y += (random.random() - ©.5) * trust_level

def stal(self): # Party 1DEEAY YK
# fthdDPartyMActive nodes & DIFEEZANRS
for i in range(len(a)):
if a[i].status != 1:
clx = self.x

cly = self.y
ax = a[i].x
ay = a[i].y

if ((clx - ax) * (c1x - ax) + (cly - ay) * (cly - ay)) < R:
if a[i].status == 0: # B L TParty OMActive nodeshilN3
self.status = @ # Party 0ICZEH
elif a[i].status == 2: # [E#L TParty_2MActive nodeshilV%
self.status = 2 # Party 2I12Z 5
else: # (IEDEH
self.x += (random.random() - ©.5) * trust_level
self.y += (random.random() - ©.5) * trust_level

def sta2(self): # Party 2MEEAYVY K
# fhDPartyMActive nodes& DEEEEZFNR S
for i in range(len(a)):
if a[i].status != 2:
c2x = self.x

c2y = self.y
ax = a[i].x
ay = a[i].y
if ((c2x - ax) * (c2x - ax) + (c2y - ay) * (c2y - ay)) < R:
if a[i].status == @: # [##E L TParty_OMActive nodeshLN3
self.status = @ # Party 0IZZ S
elif a[i].status == 1: # [ L TParty 1MActive nodeshL)3

self.status = 1 # Party 2125
else: # MEDEH
self.x += (random.random() - ©.5) * trust_level
self.y += (random.random() - ©.5) * trust_level
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def putstate(self): # JREEDHA
print(self.status, self.x, self.y)
# Node” S ADEEDN’DHY
# BEBOER
# calcn()Ba%R
def calcn(a):
" RE R DRI E R
for i in range(len(a)):
a[i].calcnext()
# a[i].putstate()

# 57T —AICREMEZEBM
if a[i].status ==
x1ist@.append(a[i].x)
yliste.append(a[i].y)
elif a[i].status == 1:
x1listl.append(a[i].x)
ylistl.append(a[i].y)
elif a[i].status ==
x1list2.append(a[i].x)
ylist2.append(a[i].y)
# calen() B DEHY
#
# HEEROBHK
# draw_nodes: Active nodeMDE) = #EE
def draw_nodes(x1ie@, ylie, x1i1, ylil,x1i2, yli2, reali, cread, ti, cou®, coul, cou2,
sum_ch,exn, ran):
plt.clf() # 5 JfEEDY U7
plt.axis([AREA*(-1), AREA, AREA*(-1), AREA]) # HHEEEHODZTE (TE)
plt.title('Realiablity level = {0}%, Creadit level = {1}\n Time = {2}\nParty ©
has {3} members, Party 1 has {4}, members Party 2 has {5} members\
\nSum of change = {6}%\nNumber of Trial = {7} Range R = {8}'.format(reali * 100,
cread, ti, cou@, coul, cou2,sum_ch, exn+l, ran))
plt.plot(xlie, ylie, "o", color='blue', label = 'Party @') # Party 0% O
plt.plot(x1i1l, ylil, "*", color='red', label = 'Party 1') # Party 1% 70w k
plt.plot(x1i2, yli2, "x", color='green', label = 'Party 2') # Party 2&% 0O
plt.xlabel("Diffusion distance(x)")
plt.ylabel("Diffusion distance(y)")
plt.legend()
plt.grid()
plt.pause(PAUSE_TIME)
# draw_nodesB¥ D #&H U
# draw_count: Active nodeDE)E ZEE
def draw_count(reali, cread, cou@, coul, cou2,e,ran, num):
plt.title('Realiablity level = {0}%, Creadit level = {1}\nRange R = {2}, No. of
Ex = {3}, Total Nodes ={4}'.format(reali * 100, cread,ran, e+l, num))
plt.grid()
plt.plot(coud, "o", color='blue', label = 'Party ©') # Party 0% 0w k
plt.plot(coul, "*", color='red', label = 'Party 1') # Party 1% 0O
plt.plot(cou2, "x", color='green', label = 'Party 2') # Party 2Z%7JOv
# plt.legend()
plt.xlabel("Time (steps)")
plt.ylabel("Numbers of nodes in each party")
print('Drawing nou: {0}'.format(e))
# draw_countBE#D#H Y

# NS A= —ANBEH
# input_trust Realiablity level&Creadit level, EBIEEEM AR
def input_trust():
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reve = float(input("Party_1(MActive nodes®D* v t—TDEMEME (realiability) #AH
LTLEEL, (0-1)) = "))
while (reve< 9) or (reve > 1):
reve = float(input("ANHEHEZHMZ TLVET, BEParty_10DActive nodes® * vt —
COEMKME (realiability) ZAALTLEEL, (0-1)) : "))
revl = float(input("Party_1MActive nodes®[E Lparty®d * o/ \—IZxi3 BIE&/ME
(Credibility) ZAALTLZEL, (0-5)) : "))
while (revl < ©) or (revl > 5):
revl = float(input("ANAEEEHMZ TLVET, BEParty_10DActive nodes®E L
party®d * wN\—[Zx T BERAM (Credibility) ZAALTLEEL, (8-5)) : "))
rev2 = float(input("Active nodesDEIDFEEE(R)EZANLTLZEL, (8-5)) "))
while (rev2 < 0) or (rev2 > 5):
rev2 = float(input("AAMNEHEZEMZ TLVET, BEActive nodesDEIDFEE(R)E A
ALTLESL, (8-5)) @ "))
return revo,revl,rev2
# input_trust®fEhH Y

SR

# ALIL—T

B I IR NI s s R T

if __name__ == "__main__":
# Party_1(MActive nodes®[Active nodesD{SEM]DERTE
realiable_level, creadit_level, R = input_trust()
trust_level =realiable_level * creadit_level
r_ini = R # AJISNTRZEHEM
random.seed(SEED) # ELELD#EE
cm = plt.get_cmap(CMAP)

for et in range(EX):
# Party_@(MActive nodesM4Rk
a = [Node(®) for i in range(N)]
# Party_1MActive nodes#RTE. EXFRANLT T
a[0@].status = 0
a[e].x = -2
al[e].y = -2
# Party 1%P{@E
for p in range(P):
a[p].status = 0
# Party 1%&ME
for m in range(M):
a[m].status =1
# Party 2%QfE
for n in range(Q):
a[n].status = 2

# I3 7T =200

# Party_eDT—4
xliste = []
ylisto = []

# Party_1DT—4
xlistl = []
ylistl = []

# Party 20T —%4
xlist2 = []
ylist2 = []

# /—FH
sta@_sum
stal_sum
sta2_sum

[1 #Party e/ — FHDHER
[1 #Party 10/ — FHOHER
[1 #Party 200/ — FHD#ER
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231 # REREIE

232 changelist = []

233 # Active nodes¥Xal—L 3>

234 for t in range(TIMELIMIT):

235 calen(a) # REFZIDKEZHE

236 count® = len(xliste)

237 countl = len(xlistl)

238 count2 = len(xlist2)

239 sum_change = countl - M

240 changelist.append(sum_change)

241 sum_change_per = sum_change/N *100

242 # draw_nodes(xliste, ylist@, xlistl, ylistil,xlist2,
ylist2,realiable_level, creadit_level,t,count®, countl, count2,sum_change_per,et, R)

243 #t WET—2DIU7T

244 x1list@.clear()

245 yliste.clear()

246 xlistl.clear()

247 ylistl.clear()

248 xlist2.clear()

249 ylist2.clear()

250 # &/ — PO

251 sta@_sum.append(count@) #Party oM./ — FHNDHER

252 stal_sum.append(countl) #Party 10/ — FHOFER

253 sta2_sum.append(count2) #Party 20/ — FHO#ER

254 draw_count(realiable_level, creadit_level,sta®_sum, stal_sum, sta2_sum, et,
R, N)

255 plt.legend(['Party @', 'Party 1','Party 2'])

256 plt.show() #i#iitii F & ORI FIER

257 print('\n========= The End of program ===========")

258

259 # A UIL—TDEDY

260
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® 4.6.2 [FMOERTHTIEID /) —FORDEETEIEMANL ) —FD
BB DI OB 2R Y — A3 —
1# -*- coding: utf-8 -*-
NI
3 === Subject
4 *EFAR—=3 0DV I L—4A— (Active nodes)DEA
5 sim_202XXXXX.py
6
7 ====[BF
8 *2021/09/05 P3/ — KMEA L HE
9 *2021/08/09 Semi-log TMiA{l(First-order function approximation by least squares
method)
10 *2021/06/01 Active nodesZ&EA
11 *2021/02/10 BEEZEAND
12 *2021/01/11 M_q DBHEREEE AND
13 *2020/12/31 QDIwKME. MEEDRHTHOAAL, SUFLDRA vy FEEA
14 *2020/11/01 3EFETIVIZEE
15 *2020/11/14 A v E—CDERERFEA
16
17 ====FIRHK
18 *2021/08/01 CCS Es2021 abstract
19
20
21 ====F|AIZDW\T
22 AADRTO RTNIEHEBEN T DRBEIE #XXXXXX
23 TRLTHYET
24
25 '
26
27 # EVa—ILDA viR—
28 import random
29 import numpy as np
30 import matplotlib.pyplot as plt
31
32 # 4 O—/N)LEH
33 # N = 100 # Active nodes®#A{E %X
34 # M = int(N/2) # Party 1ICERE C CTHBUETE
35 M = 50 # Party 112E%%E
36 P = 50 # Party OIZERTE
370=1 # Party 2IZERE
38
39N=M+ P +Q # Active nodes®#A{AE
40
41
42 TIMELIMIT = 50 # v Sal—3 3 iTH8) Y
43 SEED = 65535 # ALFDTE
44 # SEED = 7
45 # R = 0.2 # AHZERET HHE
46 # trust_level = 1.0 # Party_1(MActive nodesD#EAESFEME DR S
47 AREA = 25 # Agent(DE) = &% FAAEIFF
48 PAUSE_TIME = 0.001 # HREERE
49 EX = 10 # EEREE
50 STEP = 0.001 # RODEILDRT v T#
51 CMAP = "hsv" # BEUSI7DBEM
52 #
53 # VJRER
54 # NodeZ 5 R
55 class Node:
56 """Active nodesERI|IT BV S ANDER"""
57 def __init_ (self, sta): # IVA LT %
58 self.status = sta
59 self.x = (random.random() - ©.5) * AREA # xE{ZDH)HAE
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60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
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

self.y = (random.random() - ©.5) * AREA # yEZDHEE
def calcnext(self): # REZIDIKEDEE
if self.status == 0:
self.sta@() # Party OM:itE
elif self.status == 1:
self.stal() # Party 1M:itE
elif self.status == 2:
self.sta2() # Party 2MEtE(FE38N)
else: # BT HPartyh iy
print("ERROR PartymdH Y EEA\n")
def sta@(self): # Party ODFEAY YK
# Party_1(MActive nodes& DIREEZANS
for i in range(len(a)):
if a[i].status != 0:
cOx = self.x

cOy = self.y
ax = a[i].x
ay = a[i].y
if ((cOx - ax) * (cOx - ax) + (cdy - ay) * (c@y - ay)) < R:
if a[i].status == 1: # BE#E L TParty_1MActive nodeshiLV3
self.status = 1 # Party 125
elif a[i].status == 2: # [E#E L TParty_2MActive nodesh’LV%

self.status = 2 # Party 2I1C%5
else: # (IEDEH
self.x += (random.random() - 0.5) * trust_level
self.y += (random.random() - ©.5) * trust_level

def stal(self): # Party 1DEEAY YK
# fthdDPartyMActive nodes & DIFEEZANRS
for i in range(len(a)):
if a[i].status != 1:
clx = self.x

cly = self.y
ax = a[i].x
ay = a[i].y

if ((clx - ax) * (c1x - ax) + (cly - ay) * (cly - ay)) < R:
if a[i].status == 0: # B L TParty OMActive nodeshilN3
self.status = @ # Party 0ICZEH
elif a[i].status == 2: # [E#L TParty_2MActive nodeshilV%
self.status = 2 # Party 2I12Z 5
else: # (IEDEH
self.x += (random.random() - ©.5) * trust_level
self.y += (random.random() - ©.5) * trust_level

def sta2(self): # Party 2MEEAYVY K
# fhDPartyMActive nodes& DEEEEZFNR S
for i in range(len(a)):
if a[i].status != 2:
c2x = self.x

c2y = self.y
ax = a[i].x
ay = a[i].y
if ((c2x - ax) * (c2x - ax) + (c2y - ay) * (c2y - ay)) < R:
if a[i].status == @: # [##E L TParty_OMActive nodeshLN3
self.status = @ # Party 0IZZ S
elif a[i].status == 1: # [ L TParty 1MActive nodeshL)3

self.status = 1 # Party 2125
else: # MEDEH
self.x += (random.random() - ©.5) * trust_level
self.y += (random.random() - ©.5) * trust_level
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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

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

def putstate(self): # JREEDHA
print(self.status, self.x, self.y)
# Node” S ADEEDN’DHY
# BEBOER
# calcn()Ba%R
def calcn(a):
" RE R DRI E R
for i in range(len(a)):
a[i].calcnext()
# a[i].putstate()

# 57T —AICREMEZEBM
if a[i].status ==
x1ist@.append(a[i].x)
yliste.append(a[i].y)
elif a[i].status == 1:
x1listl.append(a[i].x)
ylistl.append(a[i].y)
elif a[i].status ==
x1list2.append(a[i].x)
ylist2.append(a[i].y)
# calen() B DEHY
#
# HEEROBHK
# draw_nodes: Active nodeMDE) = #EE
def draw_nodes(x1ie@, ylie, x1i1, ylil,x1i2, yli2, reali, cread, ti, cou®, coul, cou2,
sum_ch,exn, ran):
plt.clf() # 5 JfEEDY U7
plt.axis([AREA*(-1), AREA, AREA*(-1), AREA]) # HHEEEHODZTE (TE)
plt.title('Realiablity level = {0}%, Creadit level = {1}\n Time = {2}\nParty ©
has {3} members, Party 1 has {4}, members Party 2 has {5} members\
\nSum of change = {6}%\nNumber of Trial = {7} Range R = {8}'.format(reali * 100,
cread, ti, cou@, coul, cou2,sum_ch, exn+l, ran))
plt.plot(xlie, ylie, "o", color='blue', label = 'Party @') # Party 0% O
plt.plot(x1i1l, ylil, "*", color='red', label = 'Party 1') # Party 1% 70w k
plt.plot(x1i2, yli2, "x", color='green', label = 'Party 2') # Party 2&% 0O
plt.xlabel("Diffusion distance(x)")
plt.ylabel("Diffusion distance(y)")
plt.legend()
plt.grid()
plt.pause(PAUSE_TIME)
# draw_nodesB¥ D #&H U
# draw_count: Active nodeDE)E ZEE
def draw_count(reali, cread, cou@, coul, cou2,e,ran, num):
plt.title('Realiablity level = {0}%, Creadit level = {1}\nRange R = {2}, No. of
Ex = {3}, Total Nodes ={4}'.format(reali * 100, cread,ran, e+l, num))
plt.grid()
plt.plot(coud, "o", color='blue', label = 'Party ©') # Party 0% 0w k
plt.plot(coul, "*", color='red', label = 'Party 1') # Party 1% 0O
plt.plot(cou2, "x", color='green', label = 'Party 2') # Party 2Z%7JOv
# plt.legend()
plt.xlabel("Time (steps)")
plt.ylabel("Numbers of nodes in each party")
print('Drawing nou: {0}'.format(e))
# draw_countBE#D#H Y

# NS A= —ANBEH
# input_trust Realiablity level&Creadit level, EBIEEEM AR
def input_trust():
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176

177
178

179

180
181

182
183
184

185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230

reve = float(input("Party_1(MActive nodes®D* v t—TDEMEME (realiability) #AH
LTLEEL, (0-1)) = "))
while (reve< 9) or (reve > 1):
reve = float(input("ANHEHEZHMZ TLVET, BEParty_10DActive nodes® * vt —
COEMKME (realiability) ZAALTLEEL, (0-1)) : "))
revl = float(input("Party_1MActive nodes®[E Lparty®d * o/ \—IZxi3 BIE&/ME
(Credibility) ZAALTLZEL, (0-5)) : "))
while (revl < ©) or (revl > 5):
revl = float(input("ANAEEEHMZ TLVET, BEParty_10DActive nodes®E L
party®d * wN\—[Zx T BERAM (Credibility) ZAALTLEEL, (8-5)) : "))
rev2 = float(input("Active nodesDEIDFEEE(R)EZANLTLZEL, (8-5)) "))
while (rev2 < 0) or (rev2 > 5):
rev2 = float(input("AAMNEHEZEMZ TLVET, BEActive nodesDEIDFEE(R)E A
ALTLESL, (8-5)) @ "))
return revo,revl,rev2
# input_trust®fEhH Y

SR

# ALIL—T

B I IR NI s s R T

if __name__ == "__main__":
# Party_1(MActive nodes®[Active nodesD{SEM]DERTE
realiable_level, creadit_level, R = input_trust()
trust_level =realiable_level * creadit_level
r_ini = R # AJISNTRZEHEM
random.seed(SEED) # ELELD#EE
cm = plt.get_cmap(CMAP)

for et in range(EX):
# Party_@(MActive nodesM4Rk
a = [Node(®) for i in range(N)]
# Party_1MActive nodes#RTE. EXFRANLT T
a[0@].status = 0
a[e].x = -2
al[e].y = -2
# Party 1%P{@E
for p in range(P):
a[p].status = 0
# Party 1%&ME
for m in range(M):
a[m].status =1
# Party 2%QfE
for n in range(Q):
a[n].status = 2

# I3 7T =200

# Party_eDT—4
xliste = []
ylisto = []

# Party_1DT—4
xlistl = []
ylistl = []

# Party 20T —%4
xlist2 = []
ylist2 = []

# /—FH
sta@_sum
stal_sum
sta2_sum

[1 #Party e/ — FHDHER
[1 #Party 10/ — FHOHER
[1 #Party 200/ — FHD#ER
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231
232
233
234
235
236
237
238
239
240
241
242

243
244
245
246
247
248
249
250
251
252
253
254

255
256
257
258
259
260
261

# RER[EE
changelist = []
# Active nodes¥Xal—L 3>
for t in range(TIMELIMIT):
calcn(a) # REFZDREEZFE
count® = len(xliste)
countl = len(xlistl)
count2 = len(xlist2)
sum_change = countl - M
changelist.append(sum_change)
sum_change_per = sum_change/N *100
draw_nodes(xlist®, ylist@, xlistl, ylistl,xlist2, ylist2,realiable_level,
creadit_level,t,count®, countl, count2,sum_change_per,et, R)

# HET—2DV YT
x1list@.clear()
yliste.clear()
xlistl.clear()
ylistl.clear()
xlist2.clear()
ylist2.clear()
# &/ — PO
sta@_sum.append(count@) #Party oM./ — FHNDHER
stal_sum.append(countl) #Party 10/ — FHOFER
sta2_sum.append(count2) #Party 20/ — FHD#ER
draw_count(realiable_level, creadit_level,sta®_sum, stal_sum, sta2_sum, et,
R, N)
#plt.legend(['Party @', 'Party 1", 'Party 2'])
plt.show() #itHH ERFER R ZER
print('\n========= The End of program ===========")
# AAVIL—TD¥EDLY
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® 4.6.20 7N —0EN [FEOERICKHTLHEI D/, — FORDEE
THEIEMPA IV —ThdGaD /) — Ky —Aa—F

# —x— coding: utf-8 —x—

=== Subject
*EFAR—=3>DIE—4—(Active nodes)DEA
Sim_202XXXXX.pYy

*2021/11/20 BZHRDIENN

*2021/09/05 P3/—RNDEALRE

*2021/08/09 Semi-logThDE{L(First-order function approximation by least
squares method)

11 %2021/06/01 Active nodesZ&EA

12 %2021/02/10 BEZANS

13 %2021/01/11 M_q DEBERIEREAND

14 x2020/12/31 QOHZKIE. MIEREDRTDA L. S5 LDRAYFEEA

15 %2020/11/01 3EFETFIVICESE

16 %x2020/11/14 Ay E—CDEREBRELA

SCWVWooNOULE WN -

17

18

19 ====FFFH

20 x2021/08/01 CCS Es2021 abstract
21

22

23 ====FIRICD\T
24 AAVRTINTNISHEEN T DRAE(T AXXXXXX
25 TRUTHYET

27 [

29 # EZa—-IDArR—b

30 import random

31 import numpy as np

32 import matplotlib.pyplot as plt

33

34 # FO—/NIVEE

35 # N = 100 # Active nodesD#E%L

36 # M = int(N/2) # Party 1[CETE CCTHEIHETE
37 M = 50 # Party 1IcB%E

38 P = 50 # Party OICERTE

39Q=1 # Party 2ICERE. A 7INITY—
40

4IN=M+ P +Q # Active nodesD#AfE

42

43 Rin = 2 # AN —

44 trust_level_in = 2 # A7) IToH—DEEME

45

46

47 TIMELIMIT = 50 # > Zalb—ar4THEtuEl
48 SEED = 65535 # ELBDIE
49 # SEED = 7

50 # R = 0.2 # EBERET2HE

51 # trust_level = 1.0 # Party_1MActive nodesD#EASEEMDIEE
52 AREA = 25 # AgentDENEERER B &8

53 #PAUSE_TIME = 0.001 # fEEE R

54 PAUSE_TIME = 1 # HWERERE

55 EX = 10 # REREIZL

56 STEP = 0.001 # ROZEALDRT VT

57 CMAP = "hsv" # EEIST7DEZERM

58 #
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59 # USRAERE
60 # Noder >R
61 class Node:

62 """Active nodesERIRTBITADEE"""

63 def __init__ (self, sta): # dVARS4%

64 self.status = sta

65 self.x = (random.random() - 0.5) * AREA # xEE{ZD¥IEA(E

66 self.y = (random.random() - 0.5) x AREA # yEEZD¥IEAE

67 def calcnext(self): # XREEZIDREDTE

68 if self.status ==

69 self.sta@() # Party 0MitE

70 elif self.status == 1:

71 self.stal() # Party_10i#E

72 elif self.status == 2:

73 self.sta2() # Party 2m:tE (5$E3%8H)

74 else: # ST BParty/ziy

75 print("ERROR Partys#YEHA\N")

76 def sta@(self): # Party 0MitEAVYE

77 # Party_lMActive nodes&MDEEEEEFANS

78 for i in range(len(a)):

79 if alil.status != 0:

80 cOx = self.x

81 cly = self.y

82 ax = alil.x

83 ay = alil.y

84 if ((cOx - ax) * (cOx - ax) + (cOy - ay) *x (cOy - ay)) < R:
85 if al[i].status == 1: # BECTParty_1mActive nodeshsind
86 self.status = 1 # Party 1lICZ5

87 elif alil.status == 2: # [EEELTParty_2MActive nodesisi\3
88 self.status = 2 # Party 2I1CZ5

89 else: # (LEDERH

90 self.x += (random.random() - 0.5) % trust_level

91 self.y += (random.random() - 0.5) * trust_level

92

93 def stal(self): # Party_1mitEAVYE

94 # fhDPartyMActive nodestDIEEEZERAND

95 for i in range(len(a)):

96 if al[i].status != 1:

97 clx = self.x

98 cly = self.y

99 ax = ali].x

100 ay = alil.y

101 if ((clx - ax) * (clx - ax) + (cly - ay) x (cly - ay)) < R:
102 if alil.status == 0: # [ELTParty_0mActive nodeshivd
103 self.status = 0 # Party 0ICZ5

104 elif alil.status == 2: # BELTParty_2mActive nodesiiia
105 self.status = 2 # Party 2[CZ5&

106 else: # RIEDEH

107 self.x += (random.random() - 0.5) *x trust_level

108 self.y += (random.random() - 0.5) * trust_level

109

110 def sta2(self): # Party 2Mit&EAVYER

111 # flaDPartyMActive nodeséDIEEEETAND

112 for i in range(len(a)):

113 if ali].status != 2:

114 c2x = self.x

115 c2y = self.y

116 ax = ali].x

117 ay = alil.y

118 if ((c2x - ax) * (c2x — ax) + (c2y - ay) x (c2y - ay)) < Rin:
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119
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
150
151
152

153
154
155

156
157
158
159

160
161

162

163

164
165
166
167
168
169
170

if al[il.status == 0: # L TParty_0mActive nodeshsinvg
self.status = 0 # Party_0IcZ5
elif ali].status == 1: # &L CParty_10Active nodes#si\a

self.status = 1 # Party 2(CZ5&
else: # (IEDEH
self.x += (random.random() - 0.5) *x trust_level x trust_level_in
self.y += (random.random() - 0.5) * trust_level *x trust_level_in

def putstate(self): # IKEEDEAH
print(self.status, self.x, self.y)
# Node/ S ADEEDEDHY
# BBOESE
# calen()B%
def calcn(a):
MRS DIREEEETE
for i in range(len(a)):
alil.calcnext()
# alil.putstate()

# U577 —FICREMBEEIEM
if alil.status ==
x1ist@.append(alil.x)
ylist@.append(alil.y)
elif a[i].status == 1:
xlistl.append(alil.x)
ylistl.append(alil.y)
elif al[i].status ==
xlist2.append(alil.x)
ylist2.append(alil.y)
# calen()BIgD#EHY
#
# HERROBEK
# draw_nodes: Active nodeDEh=#Eiz
def draw_nodes(x1i@, yli@, x1il, ylil,x1i2, yli2, reali, cread, ti, cou®,
coul, cou2, sum_ch,exn, ran):
plt.clf()

fig, axes = plt.subplots(2,1, gridspec_kw=dict(height_ratios=[10,1]))
#AEHRTE

axes[0]

axes[1]

ax1
ax2

axl.set_title('Realiablity level = {0}%, Creadit level = {1}\n Time =
{2}\nParty @ has {3} members, Party 1 has {4}, members Party 2 has {5}
members\nSum of change = {6}%\nNumber of Trial = {7} Range R =
{8}'.format(reali * 100, cread, ti, cou@, coul, cou2,sum_ch, exn+l, ran))

axl.axis([AREAx(-1), AREA, AREAx(-1), AREA]) # WEEEORE (BE)

axl.plot(x1li@, yli@, "o", color='blue', label = 'Party 0') # Party_0%70
vk

axl.plot(x1i1l, ylil, "x", color='red', label = 'Party 1') # Party_1#70O
vk

axl.plot(x1i2, yli2, "x", color='green', label = 'Party 2') # Party 2%~

B
axl.grid()
ax1.legend()
axl.set_xlabel("Diffusion distance(x)"
axl.set_ylabel("Diffusion distance(y)"

)
)

ax2.barh(0.8, [cou@, coul, cou2], color = ['blue','red', 'green'])
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171
172
173
174
175
176

177
178
179
180
181
182
183
184
185
186
187
188
189
190

191
192

193

194
195

196
197
198

199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224

plt.pause(PAUSE_TIME)
# draw_nodesBi#nigby

# draw_count: Active nodeDEh=#%EIzR

def draw_count(reali, cread, cou@, coul, cou2,e,ran, num):
plt.title('Realiablity level = {0}%, Creadit level = {1}\nRange R = {2},

No. of Ex = {3}, Total Nodes ={4}'.format(reali x 100, cread,ran, e+l, num))
plt.grid()
plt.plot(cou@d, "o", color='blue', label = 'Party 0') # Party_0z70Ovhk
plt.plot(coul, "x", color='red', label = 'Party 1') # Party_1&70Ovbk
plt.plot(cou2, "x", color='green', label = 'Party 2') # Party 2#70Ovhk
# plt.legend()
plt.xlabel("Time (steps)")
plt.ylabel("Numbers of nodes in each party")
print('Drawing nou: {0}'.format(e))

# draw_countBiZnigby

# INSA—F—AHEE
# input_trust Realiablity level&Creadit level, ELEEBEDA AN
def input_trust():
revd = float(input("Party_1mActive nodesDAvt— DEEM (realiability)ZA
ALTLEEN, (0-1)): "))
while (rev@< @) or (reve > 1):
revd = float(input("ANNEEZEAZTNET, BEParty_1DActive nodesd Ay
T—CDEEM (realiability) ZA AL TSN, (0-1)): "))
revl = float(input("Party_1mActive nodes®RUpartyD Ay N—ICxtd BIE& M
(Credibility)ZA AL TS, (0-5)): "))
while (revl < @) or (revl > 5):
revl = float(input("ANDEEZHZ TNET, BEParty_1mActive nodes®REU
partydA N—IC3$BERM (Credibility) Z AL TS, (0-5)): "))
rev2 = float(input("Active nodes®BIDEEE (R)EAHL TS, (0-5)): "))
while (rev2 < @) or (rev2 > 5):
rev2 = float(input("AANDEEEBZ TNET, BEActive nodesDEDFERE (R)
EANALTLES, (0-5)): "))
return rev@,revl, rev2
# input_trustmigiy

s

# A IN—TF

SR s

if __name__ == "__main__":
# Party_1lmActive nodes®[Active nodesD{SFETE] DERE
realiable_level, creadit_level, R = input_trust()
trust_level =realiable_level x creadit_level
r_ini = R # ADSNREEHM
random.seed (SEED) # ELED#HE{L
cm = plt.get_cmap(CMAP)

for et in range(EX):
# Party_OMActive nodesD4RL
a = [Node(0) for i in range(N)]
# Party_lmActive nodes#&RE. BEEEREANSTST
alo].status =0
alol.x =R
alol.y =R
# Party 1%P{@&
for p in range(P):
alpl.status = 0

# Party 1%M{&E
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225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257

258
259
260
261
262
263
264
265
266
267
268
269

270
271
272
273
274
275
276

for m in range(M):
al[m].status = 1
Party 2%Qf@E
for n in range(Q):
aln].status = 2

U377 —5DWEME
Party_0ns —%
xlist0 = []
ylisto = []
Party_1o5—%
xlistl = []
ylistl = []
Party 205—%
xlist2 = []
ylist2 = []
/—R#
stad_sum
stal_sum
sta2_sum

[]
[]
[l

#Party 00./—REDHER
#Party 10/—REDIER
#Party 20/ —REDHER

REEI%
changelist = []
Active nodes¥Xal—i3»
for t in range(TIMELIMIT):

calcn(a) # REEZIDIKEE
count® = len(x1list@)
countl = len(xlistl)
count2 = len(xlist2)
sum_change = countl - M
changelist.append(sum_change)
sum_change_per = sum_change/N %100
draw_nodes(xlist@, ylist@, xlistl, ylistl,xlist2,

ylist2,realiable_level, creadit_level,t,count®, countl,

count2, sum_change_per,et, R)

# WET—5DIUT

x1list@.clear()

ylist@.clear()

xlistl.clear()

ylistl.clear()

xlist2.clear()

ylist2.clear()

# B/ RO

iE

sta@_sum.append(count0)
stal_sum.append(countl)
sta2_sum.append(count2)

#Party 0M./—REDHER
#Party 10./—REDHER
#Party 20/ —REDER

draw_count(realiable_level, creadit_level,sta@_sum, stal_sum,
sta2_sum, et, R, N)
#plt.legend(['Party @', 'Party 1','Party 2'])
#plt.show() #####s EARRREER
plt.show() ######H BEERREER
print('\n========= The End of program
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V2 2021-06-24 00-56—16.mp4
V3 2021-06-24 01-00-00.mp4
V4 2021-06-24 01-03-20.mp4
V5 2021-06-24 01-03-23.mp4
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