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(@) 1E

P AREEICEHITAME (property) : 70O7 5 LW
ZDETIVIEHL, £FS25INTDERIT/INA
[C TR Y AL DNEME

FRHOBREICHSNT TIELEL D

BEAELZVHERT HXR

E X707 2 LD%BE,
EITROERMRAFIN G EZRB/cIT &
Ja7>LhMELET B E
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(FB) LTSADZE

P FLOEMFZESDS 7O RAZSZ, ThICE
MLEWGEIEERY THHEEZS
B property+—"7—

P -T2V CHEDHEEZRIET 5
B (BtH) ERRORZ7OtR (KDLETODIREE I-11)
B progress¥—"7— F (GETHZXIR)

(nm

PR IIONEEEZERREINE L TS5XS
B assent+—T— N ~zgoRa
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B LTSAICH T BB DE D
P BEEERIEICRE I A—KER

(nm
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Fluent

B Fluent . BEEIDEE « EITOER|
DEH B
B (SDIREET) F7HHEVTWS, BB
T+ —JZB8FIFHFHFLO>TWS, - - -
B LTSADBEIE, RETITEHCEBICE

N CTERA
EICADWS,

gl (SANI)

PMINTWNBDT, FluentxpWirfcE 58 &m0

U8 I2EBBZEATERI S

R TR7HDEELC] EWS B8R A ESR TR
HEE 5] EWOBEHNEETSEIOEDHF, K77
BB TWS | EWSFluenth ETH B ETEET S
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FluentdDEZ

ALARM = OFF,
OFF = C on -=> ON ),
ON = ( off -> OFF | countdown -> SET ),
SET = ( off -> OFF | cancel -> ON
| countzero -> startring -> RING ),
RING = ( off -> OFF | stopring -> ON ). NS EIT

Fluent ALARMON = <on, off> initially 0/ ZZ%/F)
fluent ALARMRINGING = <startring, {stopring, off}

V

FluentZxak ") i1 fc & Fluentz W irfc &

AR RT3
(0);’%/—\) (DES)

w‘ M " ? ALARMONIZIREE1~4(CC,
4 (2 & @ ALARMRINGINGIZIRREAL(CTT
T DA AVA)

T —topnng
off
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FluentdDEZ

E IANTOINIVIT LT (AEEHNELTEH)
Action FluenthAE&x TN 3
B ZEIESNIVLERL
EZDIN)VERWRT7 V7> a>veEL, ZDINILESL
l(r%ft;) IARNCERTT7IavETdDES5KE
Fluent

B EIZDOINIVHARENANLIEERBDIRREDHA Y LD,
ZDINIVHOFEN UEEIF B ERRY ILBHET5

fluent ALARMRINGING = <startring, {stopring, off}>
Tfluent ALARMRINGING2 = startring

ALARM coumtdown COUntZeD startring |E-I L:

‘0‘0 OO

‘“"“ﬂ-h_.__.;.ff‘
T4, oprng
off
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med (1)

B e . BEADEE BEMET
B FluentldfpE
B FluentZx god@mZ D,ERFICT2HEWEED

&& . FmEERE (A)

1  REEAD (V)

! . BE ()

-> I BER - G51E =)

<-> ! [EfE (&)
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/\El
A

P ()
B Fluentz —/[EvliZim2Z OERFICTOHEWEEHD

(2)

F*um

foral I[i:1..N] FLU[i]
& FLU[1] && FLU[2] && .

exists[i1:1.._.N] FLU[1]
< FLU[1] |1 FLUL2] 1] ..
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FHEREOEAT (1)

P [JFLU &, FLUDRFEDRRES KULPEDOT AT
DIRREIC TR I D ETDHE|ICTES
E (8l ThDH ]
Rl EREThBIEEHS
([ l& T DasciX=ZFE ThHERED)
B GEREEEINSDTEEHHS (Globally)
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[T

KEEREDEEF (1)
B LTSAE"C CHECK > LTL Property

ALARM countdown countze

‘0‘9 0 0

hh'_'_'_‘_‘—"‘—st npring
oft

fluent ALARMON = <on, off>
fFluent ALARMOFF = <off, on>
fluent ALARMRINGING = <startring, {stopring, off}>

[1(ALARMON || ALARMOFF)- PYiL2

assert ONOROFF =
= [J'ALARMRINGING

assert QUIET

RABAIC W BN AD A
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A

THHEm:

-5

DEEF (1)

B LTSAICHIT B RZEMERREEDAR (1)
B [JFLU Z#&GE9 2FRICIE, FLUZEmICEEWLE EIC
ERRORICEZ T B X DG4 — FY b DRI N,
BRETNTVS

Q. e,

QUIET

startring
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[ o

A

B <>FLU L, FLUDIBTEDIREES

THHEm:

-5

DEEF (2)

= el X LD NG

NHODIRREIC TR YW IIDEEDHEICTE S

B [UODHY

RO EREINBTEEHS
(<> T DasciXZE TDHIER:ED)

P FEREEITNSTEEHS (Finally)

B LTSATCIXprogressEfkic g N T OB O (T
L LT (BBERBERITI > ERBIENGWNT &IF
W) RREEENS
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[T

RrHemEEDERF (2)

ALARM countdown countze

‘0‘0 0 0

H_'_'_'_‘_‘—"‘—st opting
oft

fluent ALARMON = <on, off>
fFluent ALARMOFF = <off, on>
fluent ALARMRINGING = <startring, {stopring, off}>

assert EVENTUALLY RING = <>ALARMRINGING DARAVAS
assert QUIET2 = 1<>ALARMRINGING

RABAIC W BN AD A
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[T

RHmmEDEEF (2)

B LTSAITHE T 27ETERAEDARR (1)
B <>FLU BHBEES BBICIE, FLUDSRL TREEERL
EDNHZIIRREITE B LS54 — b b U HIER
nTW3

EVENTUALLY RING Sttine

— SRS SIIREE (O

B D7 OV REERLIEEFICSEIREELMMES X
WK A TIVHDTEBADE DL EIERET 5
(FNHEITNIE, <>FLUDELY 12D)

oA Y

DEFAULT
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[T

SYER

A

HOEEF (2)

B LTSAICEH T B7EIEREEDHER (2)
B I<>FLU BHREET BRRICIE, FLUAEE 7z & FERROR

ERBEDETOCALBRSE

QUIETZ

uﬂfﬂ stu:upn'ng}

startring

nNcWsd

B TD7OtAEEBHKLTc & EICERRORICEET 5 A]
BEED D D% HEER T 5
(FNHEITNIE '<>FLU Hia Y i1D)

DEFAULT

@ @ @ @ ®
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[T

RrHemEEDERF (2)

ALARM countdown countze

‘0‘0 0 0

H_'_'_'_‘_‘—"‘—st npring
oft

| ISYSTEM = ALARM <<{cancel}.
cancellZtt=> NIV & V) =85

fluent ALARMON = <on, off>
fluent ALARMOFF = <off, on>
fluent ALARMRINGING = <startring, {stopring, off}>

X 3T 2730
assert EVENTUALLY RING = <>ALARMRINGING
assert QUIET2 = I<>ALARMRINGING

A vie)
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HAHTHOE

p HAIRS A SO
B [[<>FLU : EREREESIENTES
(EDIRENSRTEHZDIENDONINIEES)
B <>[FLU ! §2&/YII2EKICWLDOHLES
P[] (FLUT-><>FLU2) . FLUIADEETETICIEWLD
TE, ZDOHRWDOHFLU2HEEES
B [EHETZS WX
P I[]FLU & <>IFLU
R I<>FLU < []IFLU
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tHIHEHE
P TNPRBREL RS el e e 9 @

H"“-u-..l:lff
T —topnng
off

assert INIT _ON = ALARMON
assert INIT _OFF = ALARMOFF

assert ALWAYS ON = [] ALARMON
assert ALWAYS_ON_IFNOTOFF =
( (1<>off) -> ([JALARMON) )

assert PROGRESS RING = []<> ALARMRINGING
assert PROGRESS AFTERRING =

[l ( countzero -> <> (off || stopring) )
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RHEREDEAT (3)

B FLUT UFLU2 [, FLU2HOIRTEDIRREICTARLY 3T
D, HAHWE, FLU2HLEDWNT NHDIREE|C
CRY IIBZNE TIFFLUTA R Y 31 B 55T 5
B [Tl - Strong Until

B FLUTWFLU2 [, FLU2HAIRTEDIRRES K UL
DI NCOIRREICTAI LD, BN,

FLU1T U FLU2 HDy\pk Y 32D
B Weak Until

B XFLU X, FLUDNRODIRREICTRLY LD
B [2RIC] - Next
EOQEREITNDTEEDHS
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[T

DEEF (3)

STIEETE:

PERSON ROOM,

ROOM = ( visit -> FRONT | goback -> HOME),

FRONT = ( knock -> KNOCKED | hesitate -> ROOM
| goback -> HOME ),

KNOCKED = (enter -> INROOM | hesitate -> ROOM
| goback -> HOME ),

INROOM = ( talk -> goback -> HOME ),

HOME = ( stay -> HOME ).

goback

f-ishikawa @ MI%F&E1
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[T

S ERE:

DEEF (3)

wisit

_ %h%ﬂ*ﬁﬁ PERSON
L THK ( %
@ sitate = o

goback

assert POILTE SAFE1l
assert POLITE SAFE2
assert POLITE SAFE3

( (<=enter) -> (lenter U knock) )

( 'enter W knock )
( 'enter U knock )

assert POLITE PROGRESS1
assert POLITE PROGRESS2
( (<zenter) -> ( [1(knock -> <> enter) ) )
assert POLITE PROGRESS3 =
( (<zenter) -> ( [1(knock -> X enter) ) )

[l ( knock -> <> enter )
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LTSATDEMEDRL (EE)

wisit

gobiack: krock enter talk
PERSON
? ) @ ()
tw’_?__‘,__//
sitat

etch Vertical| back/ HOME = ( stay -> HOME )-

hesitate
goback

assert POLITE PROGRESS1 = [] ( knock -> <> enter )

enterz X GEWT AV IVICTCERBEEC TgEEDH B D TR Y 1L fe 750>

HOME = ( stay -> go -> ROOM )
E LCEBEenterd 2RIEED B AL DICEET 54,
enterx LMD T AU IVEBBTEOHRYIIDKEDICES

visit

PERSON
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LTSATDEMEDIRL (EE)

P BEIATA FOBFRICBUWLTEH, Optiond
“Fair Choice for LTL check" 5= #5hlc 9 5 L BT
MELEL G5
-ﬁ%:rvmfwﬁﬁmma ZIREHENE TRTF
IZ) EREREIINSEWVDIREDT T, EFRICLD
HEE 5 | b\c‘:’)b\ BEELTWS

B CODOREZEYBRWDT, EXEEFERIETFED
BEHDRLGEINGWK O EAgEERESIEEINS
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B LTSAICHIT BB D
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RitHEmEE (RprHon e smEE)

RITDRBICEE Y S5RED Z 5o

DDl TFfeldl 51K (hERE)
+ TWvD2%] TWhoh] TETlEL - - -

HoEEHEKLCAHWVWLNTWS 21&5E
B LTL (Linear Temporal Logic)

= LTSAIZ T B 5
B CTL (Computational Tree Logic)

®IE (K CRTHEEES 5y GY
Lo @-0--
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Linear Temporal Logic (LTL)

E IANTO (EEE) E1T7/NAICHLT
RIHNMEB DY ST DHE D Hh A

Xp RDIREETpHE Y IID (next)
(O p)

Fp SOIREDZNLIED E T HTphH Y LD
(< p) (finally)

Gp SDIREE ZTNLPED T X TTpH LY IID
(I p) (globally)

pUg SOIRENZFNLUPED E T HTab Y 15,

ZTNETIET 2 EpH ALY LD (until)

2012/12/11
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'?omputational Tree Logic (CTL)

EITORIEEM & K & M CEE & 5o

r
. AGP EO/XATHEIC | EGP $%/SATIdHEIC

+93 oSG NONG
O
@:’@ : [eaoiE
| AFP ED/SRTHLOD || EFP 2/ TELDOD
=Q -0
iSencRopuWengRa
[oNORE g

2012/12/11 f-ishikawa @ MI%F&m2

@
O

O
O

28



LTLECTL

& L CGEFRIFICEEZR D> CERE (UXE Rk
BLTL: GEFEHEAEHE
P [ HE5REET/INAT] EWD T EDFIIRTHT,
[ &EHBEIT/INATIEL EWD T EHEIFEWD
B CTLCOAGEFD K575 LIFEIF WD
(DD ERLET SEREDH S, EWLVDHE)
B CTL : AG, AF, EG, EFZF#HIHEDHE
B GFRFGHZEIF WL

P B35

BIFAGAFPAFAGTZHY,

AXTiE@ 1 T EEFEIFEWD

B CTL*:

LFEEDERDEHEHOE
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LTLECTL

P IRERRE

EEY—IliEWInbhRAZTR—FLTWS

B HR—FLTWVWEWAICDOWTE, BEF—7—FK
EESY, 7O0€XAITESHAATLY LT, L
T TCTEB T EHLZLD

B LTSAITAFEEDRE (BINIVHEHFICRES &k
) LTEE F-<>) BEZS

[ &=&H A 7 )VDOFTEF] FHEDEKICZ DTS

BHEZBARICHITINE, [HMeoeEThiedlc
RLUTEELGWVD) FIBEMAIEHEEATEETES
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% & &
I & L COME DL

B T0D%] TODOh TETIEl EWo iRl
S EEEREZ AWLNS

B BSAEEREEL LTI, Linear Temporal Logic (LTL) ,
Computational Tree Logic (CTL) HhdY, FIETE
HEHEEFOENELRS

P EALIFRY IV EZ K KHIS T EHEE

==

Re] ¢ FREECDWCHEZE L TEET %

7~
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