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On Trust State under Contradiction-Irrelevance and Its Transisions
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TETSUHISA ODA*
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Abstract: This study discusses a representation of trust values based on two metrics by trust and distrust.
By our representation, we can deal with situations where you may trust and distrust messages/participants
simultaneously; for example, you may trust and distrust a message if the content of the message is consistent
but the message is not sent from a correct sender. We also discuss properties based on the transitions of

trust values with the I/O-automaton theory.
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1. 0000

gogboobobobobooboobooboobboo
gobooboobboobooboobbooboob
goboobooboobboobooboobboob
gobboboooobboobooobbboooob
goboopbboo2018b 60 18000 00DLOOODO

1 0ooooo ooooo
Department of Information Science, Aichi Institute of Tech-
nology

2 poooooo
Graduate School of Information Science and Technology, Os-
aka University

3 poooooo
Graduate School of Science and Technology, Shizuoka Uni-
versity

4 0pOopoOo o000
Department of Business Administration, Aichi Institute of
Technology

© 2018 Information Processing Society of Japan

gogbodebbooboobuobbobobooboon
gooboooboboobwbhooooboboooon
goboobobmoboboooobobobnoooon
gogboooboobobooboobuoobooboboon
0000000000000000000 [1)Jooo0o
gogbooboobboobooboobobooboon
gogbooboboobuoobooboooobooboon
gogboopobooboobobooo
goboobooboooboobboobbooboo
gogboobboobobooboobuoobbooboon
gobmoboboooboboobobooboboon
gogboobobobobuooboobooooboobooon
glbooooooobbbobooooobbbooood
gboooobobobobooobobobobooooa
gogbooboooboboooboobuoobboooboon
gooobobobboooooooobobobbbooood

— 1194 —



ooooooooooOoobooOoooooOooboooo
oooooooooooobooo
goboooooooooooooooboooooooo
ooobooOoooooOooooOoooooooobooooo
oooooO0ooOoOooOooobOoOooooOoboooooo
OO0DO00D0OO000O0O0bDOO00O0OO00DOOdMarsh
O Dibben 00 0O0OOO0O0ODOOOODOOCOO —10010
ooooooooooOoobooooobooooobooooo
00000000000 wustOOO0OOOO0ODOOOOO
distrustt DO 000000000 OuntrusttD 00000
O000000O00Omistrust0000000O0 [8)0
Marsh 0 Dibben 0O OOOO0ODOOOOOOOODODOO
ooooooooooOoOoooOoOoooooobooooo
ooooOoOoooooOoooboOoOooooOooobooooo
O00000o0o0ooO0oDOooOooo p)jooooooo
oooooooooDooOoooooOoooboooobooooo
ooooooooooOoooOooooboooooooooo
ooooooooDbobDOoboOOOoOOoOomoooooDoO
ooooooooooooooomoboboooooooo
ooooooooooOooDpoOoOoooboooobooooo
0000000000000 0O000 fuzzy-set concurrent
rating methodO O O O FCR O O [12], [14], [15], [16] O O
ooooo0ooboOooOO0obOOobooOooooOoboooooo
oo0ooooOooooOooboOoooooOooboooo
OO0O0OODO0 Marsh O Dibben DOOOOOODOO
oooood
goooooOoooOoOoOobOoOoOooooOooobboooo
oooooOoOooooOoOobooOoOooooOoobooooo
ooooOooOo0opooOoOoooOooOooobooOoobooooo
ooooOoOoOooooOoO0obooOoOooooOooooooo
ocooOooOO0O0oOoO0ooOomoooboooooooobooo
oComooooooooOooooooboboooogooo
ocooooooooo0oOopboOooooooobooooo
ocooooOoooooO0oOooooOooooooboooo
ocoooooOooobooOoooooOooooooboooo
ooo0ooooOoOoooDooboOooOoboooooooooo
ooooooooooooooooooooooooboooo
ocoooOoO00ooOoOoO0obDOoOoOoOoooOoOoDoobOooDo

2. 00O

21 0O0000OO0OOOOOOOOOFCROO
gboobooooooomoomoooooobooobooo
cooobooooooooboooOoooooooOoooo 1o
cobooboboooooooobooooooOooooooo
cobooooooooooboooooooOooboooo
cooboboooooocoobooOooooboooobooooo
cobobooooooooobooooooboooobooooo
cooooooooocOoooooOoooOobocOoobooooo

© 2018 Information Processing Society of Japan

0o0oo0bO00000000000000000D00000000A0
00o0000000b0O000000000000000

3 2 -1 0 1 2 3
reaLyy  F—t—t——t—=_t—m->4—y
E E N EF H RBR O&E
T W B H v T
3 ZE b R %
= & W B
[ % Ly
Ly
Z
7
Ly
N J

01 700000000000000000O0O

0oooooooooooooooooooooooooooomao
g0000o0oooo0o0o0o0ooooo rooboo0ooooooooo
ooboooobo1000000000000C0000O0OO0O0O0O0GO
oooooooo0ooobooOoOO0bOOOO0OOOOO0OO100O
gooooobooooo 1000000 000DO0OobOOoOoOobOOoOOo
gooooo11000000000000000O000O000O0O0O0
ooooooooOoOoOooooboOoOoooboOoOoOoooboOoOoOooon

ST LLy) ZF3ESEAL

ETHEL
B

PEL
EbBEBNRAEL
POEL

B

ETHRL

—— e e ——— O
E I I Pl T T R R

02 rCROOOOOOOOO

gooobobooooooobooooooooo@mooo
goboooooooooooboocoooooooooOooo
goboooooboooooboooooooooboooo
goboooooboooooboooooooOooboooo
gooooooboooooboocoooooooboooo
goooboooooocoobooooooooboooo
oboooooooooboooboooooooad
000000 FCROOOOOOOOOOOOOOOOO
ooooooOomoooooooooooobooooooo
oooooooz2ocooooobcoooooocoooon
uoboooooboocooooocoOooboooooboOooo
uobooooobooooooocoOoboooOoobooooo
ooboooooboocoooboocoooooooboooo
oooooOoOorCcROOOOOCOOOOOOOOOOO
oobboooooooOooooooob2000 30000
ooboooooooooooocooooooobooboooo

— 1195 —




1
~ 554
“\
5
> — EAlA
@ (4, 1)
e C
S
%
B
N meEs
0

0 mxi(EoESL #7E) |

03 200 HLSOOO

Oo0moooOoOoO0OO0O 2000000000 oOooo
goooo200000000000
2.1.1 HLSOOO
o00o00o0oO00oO0oOooUoooUoDUooDOo
FCROODOODOODODOOODOOOCD HLSODOO
O Hyper Logic Space modelD 0000000 OODOOOO
j0MOo00o0o00oO0 rnoooooooono FOOO
020000000000000000000O0QO0OOO
(t,/)eTxFOOOOOODOOOO ¢ fel0,]]0000O
t0 fO00000D0ODO0OO0OOOO0OOO0Ot+f=1000
OO0ooooooooo {HIt,felo,])At+f>1}
Ooo0oooooo {&GNHILfe01]At+f < 1}
000000 0000 Doooouooooooooo
{& NI, felo, ] Ant+f=1} 000000000 0O
000 OD00000D00000 A= (ta,fa)000O
B=(tp,fp) 0000000000 OOOOOOHLSOO
goooooo

AV B = (max(ta,tg),min(fa, fB))
ANB = (min(ta,ts),max(fa, [B))
-A = (I—ta, 1~ fa)

O00o0o0ooo0o0oooooooooOo 18100

oooood

2.1.2 00O

HLSOOOOO (¢, /)00000000O0000O00OO

coooDoOto00 fO000O0O00O00O0O00000O0

coooboooooocoobooOooooOoocOoobooooo

cobooooooboocoooooooobobocOoobooooo

oooo

e DODODOODOOtO100OfOODODOOOOOOODODO
coboooooobocooobooooOOOoODOO
oooooo L, o

© 2018 Information Processing Society of Japan

1
N
# i R
o } X (t’ f)
40 )
£ iR C
S an
gl
o~ | |
IR e
0 e
0 VERwEN Il
REI(EDEEWLRE)
04 DODOOODOO
05 t+f=0000
hef)=\ _*_ gpoo
t+ f
nfalufalulalu

e J000DDOODOODDO fODODO1—-fO0ODO
god00too0000ooo0oooboo0oobo I, o
Iz(t»f):w

ooooo

e JI0IIOIOOOODODOtOOO 1—¢tO0O0OOOO
fO0001—-fO0000D00DODOOOOOCOOO0O
gooooooooo I3 o

0.5 t+f=2000
1—f
21— f

Lt f) = 0000
0000000

0000000 40000000000000000

e I,(t,fD0DO (tf) 00 (0,00000000000
00000000000 1000

e L(t,f)00D0O (+,f)00000000000000
0000000000 1000

e Ii(t,f)0DDOO0 ()00 (1,1)000000000
00000000000 1000

00000000000000000000000000

00 L, f)0000000

2.1.3 000

000000000000 0000000FCROOODO

00000000000000000000000000

00000000000000000000000000

00000000000000000000000000

00000000000 0000 00-00000000

00000000000000000000000000

— 1196 —



coobooooooocoobooooooboooooooo
ooooooooooooooobooboooooooooo

O00 cooooooooo0o Cc=10000000
ooooo00t+f=100000000 ¢C=00000
oooooo0oooooooooooooog c=-10
O0000000000oooOooooooooooa ()
ooooooooood

Cit,.f)=t+f—-1

coooogo

2.2 Marsh O Dibben 0000000000

00o0oooooo0oOooooooooooa [-1,1)

OO0100000Marsh O Dibben O000000O0O00O00O

O00oooOo0oooUooo0oooUoooooo 8O

cobobobooooooooboooooboOooobooooo

cooboooboooobooooooOoooOooOooono

Marsh 0 Dibben 0000000000000 400

ooooooooon

e JIOODODOOOtustOODOOOOOOOCOOOO
coooboocooooocoOooocOoOoboooooooa
cobobooodoo1l1oobooooobooooooo
cooooooooocooobocoobooOoboOooooboo
cooooooooooobobocoooooo

e DOOODOOODOODODOdistrusttOOOOOOOO
coooooooboocooooooooOooooooboo
cooboocooooo

e JO0OOIOOOOOOOuwtrusttOOOOOOOO
coooooooboocoooobooooooooooboo
coooboooboooobooooOooOooOoooon

e J0O0OO0OUOOOUOOOmistrusttDOOOOOOOO
coooooooboobocoobooooobooo

cooobooooooooooooooOoboOooobooooo

ooooOooobooooo400C0C000COO0ODOOO0

coooOooooOoocooboOoobooOooosobbooon

3. booboooboobooboobon

Marsh O Dibben 00 0000000000000

e JOOOOO 09

e JODOOOO 0.85
coooooooooooboooooooOooobooooo
coboooooooooooooooobobocOooobooooo
cooboooooboocOooboooOooobobocOooobooooo
oooooool1oooooOobcoooooboosonoooa
coboodoobolbooboooooooboooooobooo
ooobobooooooooobOoboooooooooooo
goboooooobooooooooooooooooo
coOoboooobooooobOOoobOobocbOooboooao

© 2018 Information Processing Society of Japan

05 20000000000000D0 10000000000

00000ooooobooooono Trust DOOOODODOOO
00 DisTrust O

Trust = DisTrust = {v]0 <v <1}

OO0O0OO0O0O0O000 Trustx DisTrust DOOOO0OO
oorCROOOOO0O0OOOOODOOOOOOCOCODOO
goboooooooooboooooo

3.1 000OOO0OOOO0O0OOOoOoOoOboOoOooDO
ooooOoooOooboooooboOoooooboonoa
O00oO0ooooUOooooo(L,o)oooooooo
(t,d) € Trust x DisTrust 000 ¢t 00000 4000
O0ooO0oooooOo(o,)0oooouooooooo
oobooocoooooooboooooooobooooon
0 (1,0)0 (0,1) 000000000000 0000DO
000t+d=1000000000000000000
OoOoOoOOoOO0OO0OMarsh O Dibben DOOO0OODODOOOO
ooooooobooooooocooboobooooboooo
oobooooboooooobooooooooboooo
0000000 ooOoooUoooo (05,05 0000
Oo0o0O0OO0t+d=10000000000000Marsh
O DibbenO0OOOOOOOCOOOOO0O0O0OOODOOO
oboooooboobobOobOobOobOd 0<ax10OO
0000 (1,0000 O (a,1-) 00000000000
oooooooboocooooocooboobooooboooo
ooboooooobooooooobooooobooooon
OO0Marsh O Dibben 00000000 CTOOO0O0D0w
ooo a=1+CTDDDDDDDDDDDDDDDDD

1+CT 1-CT
DDDDDDD(ﬁf, C)D(LmDDDDDD

000000000000000000(05,0.5) 0 (0,1)
00000000000000000000¢t<d000
000000000000000¢t+d=10000000
000000000000000

— 1197 —



000t+d=1000000000000000000
00D000O0(1,0)0 (0,1) 00000000 [-1,1]0
O000000o000 (t,d) € Trust x DisTrust O

cos G —sing t 1 @ 1
sin & cos & d a 0 * 0 XE
4 1 2
_ t—d
t+d—1

00000050000000MO0000 (t—d, t+d—1)
0 (i,c) 0000000000000 100 i=t—d0
00000000 —-1<i<10000000MarshO
Dibben 0000000000000 0D00:000000
0000000000¢000000000d00000
00000000000000000000000000
0000000MarshO Dibben 00000000 CT O
000i=t-d>CTO00000000:000000
00000000000<4i<CTO00000000OD
00000000000000000000000000
000000

050000400000 (¢,,d) 00 (1,000 (0,1) 0
00000000000000000000000000
000000 [-1,1)0000000000000000
000040000000000000000 ¢00FCR
00000000000000000MO0000mMOO0
00000000000000000000000000
0000000L(Ld) 00000 [-1,1]0000000
00000000000

3.2 0000000000000000000

000000000000(L0)0 (0,1) 000000
00000000000000000000000000
000000 A=(,d)000000000000
t+(1—d) t+ufdh

2 2

000000000000000000 [-1,1]00000
i=t—-d00000000000 A0 A/000(1,0)0
(0,1) 00 000000000000000000000
00000000000000000000000000
00000 AD000O0O0O0D0DO000S50000 (4,¢)
00200 c=t+d—100000000000000
¢c000000000000000¢0000000d0
000000000000000000000000 10
00000000000000000000000000
00000000000000000000000000
000000 -1000000000021.300000
FCROOODOOOOOOODOO000O0000 00000
00000000000

A=

© 2018 Information Processing Society of Japan

goboooooooooooobboooo100+:00d
0<i<CTrogoOo0O00O00O0b0O00O0OoOoOono
gobooooobooooooboooooooooboooo
goooooobooooobooooooooooboooo
oomooooboooodooooooooooooooo
goooooobooooboobooooooooobooooo
gobooooobooooooocooooooooboooon
goooooobooooooocooooooooboooo
gobooooooooooocooboocooooooon
e JO00OO0OODOOOOUOLUOmMOIDODOODODOOO
O0000000000000000000<4i<CT
Udc>00000
e JO0OO0OODOOOOOUOLOOMDODOOODOODOOO
O000000<i<(CT OO e¢c<0000O
000000000 gouoooooooooooooo
goooboooooooobooooooooobooooo
FCROOOOOOOOOOOOOOOODODODODODOODO
gobooooooooboooobooooo

4. U00OO0bOoOOo0obOOoOoo0Od

00D000400000@MO000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000 [3],[4], (10000
00000000000000000000000000
000000000000 swift trust [9], [11] 00000
00000000000000000000000000
00000000000000000000000000

4.1 00O0ODOOOOOOOOO

goobObo0o0ooooooobbbboooooooon
O0Lynch 00 [/O-000000 [6],[7) 00000000
[/0-0 0000000000000 00DO00O0O0OO0UO
gbobooooboobobooooooboboobooo
gbobooooboobobobooooooboooboobooo
gboogboogobooboobboobobooboooooboooo
gooooogooboobooobooboobobomoooo
gboboboooobooboobooooooobooobgoboo
gboboooobooboboooooobobobooo
gobobooooom

[;0-000000 X00O0DoOO0ooOooo sig(X)0oOd
000 states(X)DODOOOO00O0O start(X) C states(X)O
ODO0000000 trans(X) C states(X) x sig(X) x
states(X) 000D O0OO0OO0OOOOOOOOUOOODOOO
000000s-%x s 0 (s,a,8) € trans(X) 00000

— 1198 —



0000 sO0000000 «00000O0 O00DDOO
cobbooooooobobooooooobooooboddn>1
oo -0d0o0boob0O0ooooooOoooboon-000
cobobooooooooooboooooooooooooo
ooboobooooooooboooooooooobooooo
[yo-000bo0o0ooooooool/o-o0ooooo
O0o000oo0o0ooooOoooIoA2l0OOoOOnoO
00000000000000 A1000000 states-
oooooooooooobooom

ugooooooobor--00000000000000
cboooooocbooocboooboobooboobooooooao
oooooo w000 disO0000000O0DOOOO
O sestates(X)0OOODO0OO0O00O0O str000000
D000 sdisOOODO

42 0000000000O0000
0000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000000000000000000000000
00000000000000000000000000
00000000D00000000000D0000000
000000000000 MO000 s000000000
00 e0000000000000000O0O0OOOO0O
00000000000000000000000000
00000000000000000000000000
000000000000000000000 s0000
00000000000000000000000000
0000000000000000000
30000000000000000000000000
0000000000000 MO0000000000
00000000000000000000000000
00000000000000000000000000
00000MO0000000000000000000
ooooo
421 000
000000<CT<100000000000000
00 7(CT)D000D0000000 POOOOOOO0
00000 U(CT) O

T(CT) = {(t,d)|t € Trust A de DisTrust
ANt—d>CT}
D = {(t,d)|t € Trust A d € DisTrust
At <d}
U(CT) = Trustx DisTrust\ (T(CT)UD)
oooo

© 2018 Information Processing Society of Japan

00s0O000d000000DO0ODO0OOOO

reachable(s, s)
—
s=¢
Vv 3s” € states(X ) Ja € sig(X)
[s % x 8" Areachable(s”,s')]

000000 nonDistr(s) O

nonDistr(s)
—
Vs' € states(X) [reachable(s,s’)
= (§'.tr, s'.dis) € D]

ggooooobodooboooboobooooooa
0000000000000 Vs € start(X) [nonDistr(s)]
gooboooomoobbooobobooooooooa
goooooodobobooobboobooooobooooo

Vs € states(X)Vs' € states(X)
[ (reachable(s,s’) A (s'.tr,s'.dis) & D)
= nonDistr(s’)]

ooooo
4.2.2 00
cooObO0o0ooooocobobOOooooobocoobOoOoo
00000000000 neNDOOOODORDODOO
000 s0000 d00000000OOOUODOOO

reachable™(s,s") O

reachable’ (s, s') <= s = s’

reachable1(

s,8")
<= 35" € states(X)Ja € sig(X)

[reachable®(s,s") A s L x s']

gogboobbooboobooboobbobboon
gbooobooobooboooboooboobomoo
gbooobooboboboboobobobobooobo

Vs € states(X)3s' € states(X)In e N
[reachable™ (s, s') A (s'.tr, s'.dis) € T(CT)]

goooo

4.3 0O0O0OOO0OOCOOOOCOODOOOOO
goooboooooobocOoooboocOoooonoo4.2a
o0 422000000000000000000000
OOooOoooooOooooooor/o-ooooooooo
oobooooooooooocoOobooooon
0600I/O0-00000000000O0OOOOO I0A
OO0 [20A1000000000000O00O0OO0OO
ooooobooobOocbooobOOobOoooobOooOooaon

— 1199 —



automaton tester
signature
output move(ev:Event, pt: VL, pd: VL,
dt: VL, dd: VL)
output inDistr
output nonDistr

states

tr: VL := 0, % VL ranges over [-1, 1]
dis: VL := 0,
stateOfAgent: State := InitState

transitions
output move(ev, pt, pd, dt, dd)
pre pt = tr
/\ pd = dis
/\ (0 <= pt +dt /\ pt + dt <= 1)
/\ (0 <= pd + dd /\ pd + dd <= 1)
/\ condition(stateOfAgent,
ev, pt, pd, dt, dd)
eff tr := tr + dt;
dis := dis + dd;
stateOfAgent := change(stateOfAgent, ev)

output inDistr
pre tr < dis
eff do nothing

output nonDistr
pre ~(tr < dis)
eff do nothing
06 I0A00O0O0O0O0O0ODO0OD0OD0ODODOOO testerOd

UO0D00000 testerJ0O0O0O00O0O0O0DOOOOO
UO0+tr0disO000000O0O00O00O0CODOOOOO0
O [0,1]00 Ostate0fAgent 0O DOOOOO0OO0ODOOO
OO0000000000 Initstated 000000 OO
00000 move(ev, pt, pd, dt, dd) DM O00O0O
00000000000 O0oO0oOoOoO (pt,pd) DOOOO
Uoo0db0eOOO0OO0OODOOOOOOOOOOODOO
00 (pt+4dt,pd+dd)000000000000000
inDistr 0 (tr,dis) € DO DO O0O0O000O0OO nonDistr
O (tr,dis) ¢ DOODO0O0OO0OOOOOOOOOOOO
cooooooooocooboooooooooobooooo
000000000000 s € states(tester) 00000

inDistr nonDistr
S tester sU O D

tester sUODO s

djdddo@mooooboobobbbooooooooo

goboooboboobooboboobbooobooo
OO000ddd testerUOOOOOODODODODO move O

pre-0 000000 condition DO OOOOOOODOOO

condition(stateOfAgent, ev, pt, pd, dt, dd)
< (pt,pd) ¢ D A (pt +dt, pd+dd) ¢ D

O000000mMOO0oOoooon (tr,dis)d0 00 (0,0)
OOCOCOCOoOOOoOoOoDODODnO tester0ononO
00000000000 inbistr 00000000000
00000000 tester00O000OO traces(tester)
coobooooooocooboooooobocooobooooo

© 2018 Information Processing Society of Japan

O0O000000C0DDOODO0O testerd 4210000
Vs € start(tester) [nonDistr(s)| 0000000000
goood

000000000 AODDDODOODOO traces(A) O
gobobooboooo

traces(A) C traces(tester)

UobDo0ouoobboOogiD testergooooono
O0000ooDO0OoooO0oU0Oo0D AopDOoUooooDooo
Vs € start(A) [nonDistr(s) | 0000000000000
U000 tester00000O0O0O0ODOODOOOOOOOO
[/0-0 0000000000000 00000000
gooooooboooboobooobbooboooboo
gooboooooooobboooooooooboboo
0000000 [701/0-000000 Cone 00O 1/O-
000000 Ast000O0O00OO0O0O00oooDoo
[ C states(Conc) x states(Abst) 00O
(1)D000000 ae€ start(Conc) 00O D00 f(a,b) O
0000000 bestart(Abst) DO OOOO
(2) 00000 a1,a2 € states(Conc)O by € states(Abst)
00000 7eone € sig(Cone) DO 000 f(a1,b1) O
0 a1 —22% cone a2 D000 flag, b)) DOOODODO
00 by € states(Abst) DO D0 O0000 trap,, 000
000y =24ty 4 by 00 trace(Toone) = trapst O
ood
000D000000000000 s==x s 0000 s00
000000 0000 XOOODOOoOOoooooooao
obobdobbedbOobOobOobOoboboobooooo
O000ooO0oO00ooOo0oooOooooomI/o-oo
0000 Conc00 Abst 00 O00OOO0ODODOOOODO
00000000 0Otraces(Cone) C traces(Abst) 0000
gboboboooomoooobooboboboooooon
gboboooooboobobobooooobooboobooo
OO0 ADDDODODOOOO testerJO0O0OOOOOODO
goooboobbboooooooboobbooooboo
traces(A) C traces(tester) OO0 OD0O0OOOOO

5. OO0

cbooocoobooobOooboobooboboOooona
O0000D0O00000D0C0O00000Marsh O Dibben
oo0o0o0o0O000O00oO0OO0oO0OOOoOooOrCcROODO
uoboooooboocoooocOoOooooooboooo
uobooooooooooboocoooooooboooo
oobooocoooocoooon

coobooooobooOooooOoooobooOoooooa
gboooooooooooobooocooobOobooon
oobooooooooooboocoooooooboooo
ooooocooooocooboooooooooboooo

— 1200 —



coboooooooooooboooooooooobooooo
ooobooooboooobooobooooooooooon

gobooooooboooobooooobooboooooogon
cobobobooooooooooooooboooooooo
ooobooooboooobooobooooooooooon

OO0 O0O00oONICTOOODOooOOooOooooooo
oobooboooooobooooooooooOooood
oobooooboooboooobooocoooboooon
oooo 19303t oooonoood

oooo

[1] 0OO0OoUO0LOOO0OOO0OO0O0OOO0OOOOOOOOOOn
OoO00.00o0000,p.3,20180 60 190.

[2]  Andrej Bogdanov. Formal verification of simulations be-
tween I/O-automata. Master’s thesis, Massachusetts In-
stitute of Technology, 2000.

[3] Maria Grazia Busa, Maria Teresa Musacchio, Shane Fi-
nan, and Cilian Fennell. Trust-building through social
media communications in disaster management. In Pro-
ceedings of the 24th International Conference on World
Wide Web, WWW ’15 Companion, pp. 1179-1184, New
York, NY, USA, 2015. ACM.

[4] F. Lemieux. The impact of a natural disaster on altru-
istic behaviour and crime. Disasters, Vol. 38, No. 3, pp.
483-499, July 2014.

[5] R.J. Lewicki, D. J. B. McAllister, and R. J. Bies. Trust
and distrust: New relationships and realities. Academy
of Management Review, Vol. 23, pp. 438-458, 1998.

[6] Nancy A. Lynch. Distributed Algorithms. Morgan Kauf-
mann Publishers, 1996.

[7] Nancy Lynch and Frits Vaandrager. Forward and back-
ward simulations — part I: Untimed systems. Informa-
tion and Computation, Vol. 121, No. 2, pp. 214-233,
September 1995.

[8]  Stephen Marsh and Mark R. Dibben. Trust, untrust, dis-
trust and mistrust — an exploration of the dark(er) side.
In Proceedings of the Third International Conference on
Trust Management, iTrust’05, pp. 17-33, Berlin, Heidel-
berg, 2005. Springer-Verlag.

[9] Debra Meyerson, Karl E. Weick, and Roderick M.
Kramer. Swift Trust and Temporary Groups in Trust
in Organizations: Frontiers of Theory and Research.
SAGE, 1995.

[10] Yuko Murayama. Issues in disaster communications.
Journal of Information Processing, Vol. 22, No. 4, pp.
558-565, 2014.

[11] Jessica Wildman, Marissa Shuffler, Elizabeth Lazzara,
Stephen Fiore, and Shawn Burke. Trust development
in swift starting action teams: A multilevel framework.
Group & organization management, Vol. 37, No. 2, pp.
137-170, 2012.

[12] OO0 OO0.000000DO0ODOOOODOOOOOO.O
oooooooogogg, Vol 12, No. 1, pp. 23-32, 1995.

[13] OO0 O0O0.000000D000D00ODOODOOOD
Oooooooooooooooooo.oobooooo
000, Vol. 49, No. 3, pp. 135-145, 1998.

[14) OO O00.000000OO0O0O0OOO0DDOOOOOOO —
FCROOIROOOOO — 00000, Vol. 56, No. 1,
pp. 67-83, 2013.

[15) OO0 0O0.00000000O0OO0 O03000OOO
000 (3).0000, Vol. 51, No. 5, pp. 293-303, 2015.

© 2018 Information Processing Society of Japan

[16) DOO00O0OO0O0OO0.00000O0OoUooOoDUOooOOoo
OO0O0000.0000, September 2000.

U U
Al 10A00O00O0O0

IoA000O0OoO0oooI/o-00ooooUUoUog
oooooOoooOoloA0O0O0O0OOOOOOOOOoOooO
U000pre-0000D00ODO0OOeff-00000O0OOOO
gooooo

o UUIUUOOLOOIDDDOUOUODinternal OOONO
o OIDOOODOOODOOODOOODOOODOO

U00000O0outputd OOO0OO input 00000
O0Oo0ooOoooloA0DOUoOoOoUoOoUoUooOoooooo

01 0000i00 jO000000001/0-0000
00 ChannelIOA(i, j)O
automaton ChannelIOA(i, j: Int)

signature

input send(m: MES, const i, const j)
output recv(m: MES, const i, const j)
states
queue: Seq[MES] := empty
transitions
input send(m, i, j)
eff queue := m -| queue
output recv(m, i, j)
pre len(queue) "= 0 /\ last(queue) = m
eff queue := init(queue)
0OSeqU000000DO0O0:=00000000DO0O0DOO
0000O000-10D0D00000000 1end0oooQg
000000 lastDOO0DOO0O0ODOOODOODOOODOOO
0000000 initO0000000O0D00DO0ODOO

OO0 ChannelIOA(i, HUOODOO30D000D0O0OODO

(1) signature-0 00000000000 O0ODOOOOO
0000000000000 0O0O0D0000 send
UbobooodreecvdOOOOoOoOooOO

(2) states-0000000O0O0O0DOOODOODOODOOOO
OO0000000 quened 00000000 Seq[MES]
gbobooooooogo

(3) transitions-O0signature-0 0000000000
gboboooo

e JO00OOOO send(m, i, jDOOOODOO mOO
queue JOO0O0OOOquene 00O OOOOOOO
gboboboboooogoboooboboboo

e 0O0ODOOODO recv(m, i, jHOO queue DO OO
o0b00b00 quene 00000 mOOO0ODOODO
UbooboododqueneJ00000mOOO0O0OO
Ubob0ob0d queuwe JO0OOOOODO
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