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Definition 5 (¥ B v 2 &Y ZTORIERE &)
BEf [/OF— b= b PRELABNEL TS £EO/uy 7 F R s e CITHLT, PIRENDR
KDy 7Bk c, L5, £ic, it e RIZH LT,

fract(t) : t D/INEERS

1t] : t DEBERS
2B . POr/uy 7R UTOREET(P) L, FOEZEZ v,me [C - R] 5B, UTORE
i EERBY, v=w ERDT.

LEBDI vy 2B 1 CIt LT, |u(z)] & w(@)| BRRAL, T, vz) & vi(z) OFHR ¢
I pREV.

2.v(z) < & v(y) <o, THAHTRTD z,y € CIZH LT, fract(vi(z)) < fract(vi(y)) D& T
FBY, fract(v(z)) < fract(v(y)) THS.

3.v(z) < THBTRTUDz e CRHLT, fract(vz)) =0DEEITRY, fract(v(z)) =0T
5.

BEI/0F— b b POZuy s —Va VEREBR=ICX>TEMIME 7y 78D ET
OREETHY, [v] LEETS.
RiZ, 70y V—=Va v EERL LT, HEAI/OA— b DV —Var 777 B ZEERTD.

Definition 6 (V—¥2329357)
BRI/ 0OF— <= br P =(S,5,EVENT,C,EYD V) —Ya 77 713G = (Q,Qu, EVENT, Er)
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TEHRINDS.

7—'7-(;‘
L ]

1.Q:<s V] >DERES
(a)se S
(b) ) ={vtlv = w1}, v e T(P)
2. Qg :< s, (o] > PERES
(a) so € Sp
() [vo] : TNTDI 7w 7B O DIEFFH DES
8. EVENT : HIRA ~> MES
L EICQx EVENT x Q : WIEEBEE

2.3.3 Receptiveness O) BEE

ERHV AT LD T 2 ADBWEOESEERIT 58& s LT, WHHREREMAESTEL, Nonzeno
LY BWEEETH B receptiveness [14] ZHH T3 [18]. TRER, BITOWTAMDIHEI receptive
THHLED.

1. 7uE X ORBERAREET S, 20, IuA0REEENEREREEZ S &, okt R0R
B b ERIIRE L 25,
2. 7o ADIREERNGRER X 5.

Definition 7 (Receptiveness DEZE)

receptiveness 172 E R LBEE (WERELTWBTRREAUADT T ER) LOHERS—LDTT,
TR RCHLTERSND. FOFFER2IEFT. Z2C, 72 A RURERERETOX 5 T
BT % 1 TR ARy ML VREBERT 25, RERRT 2. BEEIANA Y M ERE
SEDLD, BERETS. EBRA—AOBIBIZLY, LLTO X5, WREOEHESRESND !

1H LBERAHA RV FERETHRLIT, BEOANAL RV MSBIRENS.

2. b LBESHEEBFREL T ARHAL NV M RETIRLIE, TR EROHAA R
v ERBIRENS.

3. b LEBEL /uk A e bICERERERET A2 LIE, ASVERANBRENS.

LEBISIC i TEMET 57 ot ADRBREAREK T 50, X722 RAOREBEAFRER
5, 7RI receptive TH 5. N

11



HAA A b

AHA Lk
“ x

|
ﬁ%&@ i o]
: AAA b
" x
B4~ b

2 2: EERT — A DOBEER

Definition 8 (Receptiveness O B BRI F %)

IR — AZBWT, 7o A0REREAERT I, T ROREBBRSEFREZLIE, T2
T AL receptive TH D, Tirbbh, e ARERICEET HHEEIC, 7o A0RGERHEARERT
BME S MEENDIIEZELIV. FOBRTEFIBIIUTOLERBY ThD.

1 BRI EERIT A DI, VEy bahRWI vy 7 E8 now 2EALT, FukRD Y —
Va7 I7[8 11] TRERETB.
2. V=T a ¥ 7ItRUT, MEMRIEE S ) LRI AR R IREE RS (22 OEREHET S,
ERHSEIFET S L, ERICEETSREFIEHET D Z LITHIET 3.
3. MR BT, BT O3 T D4 &M BB BT L72 AU receptive TH 5.
(o) BB OBICHAA RV b33 5.
(b) SBERER D DEEOR T, now PAD 7 v v ZEBED 0 Thv.
(c) WERBAIOHHAOTT, RO/ vy 7 FHCETE 7 0y ZHIRS < X< TH D,
T DIEERERE LT 7 A NF RN CERICEIET 5 2 LEERT B 0T, ZOMERERS
BAFEE LR2TNET 2% 21 receptive TH D

Example 2 (Receptiveness M)
Receptiveness DEFI %K 31577, R 3 (1) D72 AR receptive TH BN E I DEBILETD. £

12



R EHET A0, VEy bERRWI Ry VBB now EEBALT, 7rERADY —
VarrI7EMRTS. V—Va )T 7 OBERRSPERZEWECHE LTS, ZORIOR
ERERS TR, 7t A LBREASHABELT, 2 =02E800 T, RBFEIIRET . WA,
TR AL receptive TH B,

a{in}, x:=0

O
blout), x¢10
()7 et rd

@7t —VaryF7

B 3: Receptiveness (O]

Réceptz’ﬁeness TRVWEFAZR4ISFYT. 27, REFHEZFRT DI, VEy b ahviznray
TEE now ¥EALT, ¥R BDY —Ua T 7R ERTD. ZOROEERRES T, 7o
T2 BLBEAEAFEL T, 2<1c< 1 TA—=7LTEY, 5 = now 2O T, FFRIIFEBLAE
V. W ZIT, R Bl receptive TRV,

alin}, x<1
b{out}, x{1

{1)FatAB
———— SRR

QN7 ABDY) =V a v 57

X 4: Receptiveness TRV E4

13



2.3.4 Assume-Guarantee ¢z [Z & HREERIDE SR

Assume-Guarantee R 2 BB L T 3REEBBEFRC I IBBROESEORIIFEEEET 5.
Fuk R 1 OHMBEDOE VR P4 L7 at R 2 OMBEOEV VR P BFIBIET 5 228
2T ARNTatR ] OFEBECIENEEE PC Lot R 2 DMBEDREVHRE P.C RXEFIEMET 3
ERE VAT LCL T, EYMICHEHMEENTWAR I L EZRTETIHEEE XS, ZORIEMET,
PAIPRASPC | B &R LTHBNR, PC || B OREESEL 2V, RESRETHD. ©
IT, UTOL 5z, PO || BC OMR BT T, BRACHEMLE R T 3 FEERETS. 2L,
PARA I P L B BAEFIBHET 2RI AT A EEBKRT S,

Theorem 1 (Assume-Guarantee $&iE)
LL, PA | RC=PCEPC || RASRYRBIE P | B XA | B ThB. L, A L
P2, P.C, PCIX, 3T receptiveness  TRTH. T T,
P4 Far Rl OFBEOCEWEE
R4 FutR 2 OfBEOEVVE
PY . oA 1 ORFBEE DR R
BC : Fut R 2 OS%E QK.

Proof 1
P4 = (5,4, 50,* EVENT,Ci4, By*) B}
Pyt = (8,2, 50, EVENT, Cy*, Ex™),
P¢ = (8%, 8,,% EVENT, C\%, E;©),
PC = (85°,80;%, EVENT, C,°, E,°) £ 55,
AT RERMFIZLITTH B
B L, (517 x 559,5.9) € Ry 22 (5, x 834, 8,°) € Ry 2B, (511 % 89%,5° X 52°) € R ThH 5.
T=IEL, 1% € 514, 80% € 5ot 61C € 5,9, 8.C € 5,8 TH Y, Ry, Ro, RIZFNFN OB RSE
ThHD. ‘

1L.§A_ATOT e ARRFTLBEE2ELS.

(1)(s1% x 55%,5.°) € Ry TH Y, TITD T & AT receptive DT, receptive DIEFIFHERR M
2L Y, receptive 27 R P || PC P PCIZELT, BLTFSER Y 302:

TRTD 4 € EVENT, M7, 624, 0.Y,6,% l22on T,

A C e1t A AUAC 8 AN C

517" X 89 — SlAl X SQCI

ThHD 514 x 8,5 BDFET B2 I,

‘AAC(SC
S]_C €177,A17,01 510’

14



T D 5%t 73#’7" LT, (514 x 8,°1,5:°1) € By THB.
(2)(31 X 824,8,C) € Ry TH Y, TRTO T 1 R receptive IR DT, receptive @iﬁﬂﬁﬁﬁqﬂlﬁ
ZED, receptive’2 7 A PC || A & BYWBLT, BUTFHARY 30: :
fr»-*:-co) ex? € EVENT, XA, 8,4, 0%, 6,C 1220 ¢,

4 2 CUra? 8 C b A
810X82A g2 A T LAY 0 2 C,szA’

THD 5161 x st BEET B7261E

AC 5. C
es”,Az" 02
326' 27, 326',

Th D St BEELT, (5197 x 554,861 € Ry ThHB.

SLED (1) & (2), receptiveness DIFIRE AT LY, BUFHRKD 32:
+RTO et € EVENT, M4, 64, M, 62 1220V T,

A s A e“",)\lAU)\gA;éIA!\JzA

817 X 89 SIA’ XSgAf

Th D st x s BEETZRLIEX

c e*A1%UxC 819 A8C

¢ X 89 —_— Slcf X Sch

T D 5.1 x s8I BEFELT, (1% x $94,86,.51 x 8,51V € R THB.
THRbH, (514 X 894, 5% x 8.°) € R BSRLY LD,
2. 7o ARFEY LARWES bRHRICEATE 5.
Plbicky, BEOKD T2 L RFEHTE L.

RS AAL (A% & Assume-Cuarantee TE3,C B BVRTE S 5 72 91T, BEERHEGEE V — 2 9 EHES
R LTRIET 5. 28, REEEEGRE VY —2 g VEHBEMR L L THRIET 2 FHE0R (11 TRE
SNTWAEELALTHS. 0D, B 1/0 A4— < b EORMBEHBIR O FEERER
)= v ST E0Y —Y s VIERBROFEEERBEICRETED L ERT (1L

=P B LARAVOMAE PA = (54,504, EVENT, C4, E4) L TR L~ v Dtk

PC =(5°,8,°, EVENT,CC, EC) Iz LT, L FREHET D.

1. RGpagpe= (@, Qo, EVENT, E) 1, PA | PC DY =Y a2/ 57845, ZIT,
(a) Q: < s x 8% [v] > DFRES

15



i gt e 84, ¢ e8¢
ii. [J] = {v|v = v1}, v € I(P4 || PO)

(b) Qo :< 50 x 50, [wo] > DHBLES
i SOA = S[)A, SUC = SOC
ii. () TD 7 vy 7 BHH 0 DIEFX DES

(c) EVENT : HfRA <X hES

(d} EC Q x EVENT x Q : REEBHE%

2. RG(s,s€) ik, < s x 8O, [v] > F£4E {< s, V] >, < sC, V] >} TH D, $hizos (s4,8%) BB
THEV—VarT I 7ORMEEERT.

LT, V—YarZ37k0)—Va VEREGREERTS.
Definition 9 (UJ— 3 ViEHBEROER)

EBD RG(s:4,5°) € x KHLT, LIFOLMRHE SN L XIZIBY, x C RGpapo 1 PAMD
PCA~DY —T 5 VEHBETHD LD

1 fEB D event € EVENT IZHR LT,

< s, ] >N < Siv17, Vi) >

251, RG(si? 501 € x THB < 551, o] > IR LT,

< SiC, [Vz] > Si+los [Vi+1] >

Thb.
2.Vs9® € So® 1T LT, RG(sp?, 50C) € x %721 50 € S.° BIEET 3.

Theorem 2 (FRERHEMBGRE U — 2 3 VEHESER)
RG(SiA, Sic) cx L\:%j' L-C, Rxx{(SiA, Sic)|RG(SiA, Sic) e X} <‘:'§"E> X 23 PA ZPB PC ~O D -
Vg VEHBERTH D BETDFRMEIL, R, B PADD PC ~DOSEIEHMEINE PA < PCTh S,

Proof 2
3R [11] @ Theorem 1 OFEH & FRRAR DT, KR LTIIEET 5.
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PlEL Y, REREMBEROFEERIT, V—Ya VERBHROFERICFEE LT, BRIET 5. &I,
FEH I/O 3 — b= b OB OREEBEROTFERECHRIET VI Y ALTUTOFRE N LHEHRE
na [11). =P, TRV O4EE EI LA OHEOBE /0 2 — v b DILT OT ViR
BELT, RIS, AIVFVT RO —Var 77788 L T, BEBIC, B LAtk 6T

VAN DEERA~D Y — ¥ g VIRIEBAROFEEZREET 5.

Definition 10 (BREBEFRO 7L TV XL)
B /0 A — b= b OB OREEBERICESSBRETATY XLZUTOFRE 1 OHERT 5.

1. IR OHAE L FALVAAOHBEORE /04— b= b OINT T A HEHREKT 5.
2. ANTF VT VROV —Va v I T 7a#ETS.

(¢) ZA IV EBEOHAELEILE-T, Zuy 7 ) —Va VEHERTS.

() BREZ Iy 7V —VaZABLT, V—Ca vl I T7DREESEERTS.

(c) V—Tar 7T 7DRBHEREA FTRS.

3 V—Vary 77 Lto)—Va VEHBRERDO X S RFRE CF =y 7 T5. EREZ T
YTz VKR R % R(0),...,R(k), R(k+1) & RWEICHETS. 2L T, R(k) = R(k+1)
2723 R(k) % R=R(k) 2 T5. 2B, ML~V OHEE PA = (54,54 EVENT,CA, EA) &
T LA_ADHEE PC = (SC, 5%, EVENT,CC, EO)IiT| LT, PA|| P DY —Va PS5 0%
RGpape= (Q,Qo, BVENT,E) L ¥5%. ZZT,

Q: < st xsC V] > DRBES
st e 54, € e 5¢
[v] = {vtvy = 1}, v € D(P4 || PY)
Qo :< s0® x 50, [wo] > PERES
SOA € SOA, SoC - SUC
[vo] - T_RTDZ vy 7 BEH 0 DIEFHDES
EVENT : H[RA < MER
ECQx EVENT x Q : WREEEBER

R(k) ##HFHT 27TV X AR [11] @ Definition 12 & F#RRO T, AFRICTIIART5.
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2.4 EREMIATFLOEBHYLDREOER
2.4.1 BHEHFEBEVATFA

APEEZETOIRHIE IV AT AIIE S5 O X 5 IT receptiveness BREEAS & Assume-Guarantee
FEERD> DR L.

1. receptiveness DMFEIL, receptiveness D FIEEAGMEIC XL Y, o X HIZER TE 5. recep-
tiveness RIERR Tid, 707/ 7 IV FEBHEANTAA L 02X 0nb, ERMI/OA— < b
DY —Ta T 7%AER LT, receptiveness DR F =y 735,

2. FEMEIEMBIFR D Assume-Guarantee BREEIL, V—a 75 7 EOEERMRE & UCHEWRIET 5.
BB, V—Var777RBEEY XA PEETREATS.

BRHATEV AT LY, EALL_VOMHE P4, B2 93 b TAL L~V DEEE P C, P° ~DREIE
HEIRBEIET D08 5 3% Assume-Guarantee B TREET 5. =9, 72 REIT, receptiveness
DFERVEZRIE L T, receptiveness R ETAE T 2 X R2EETS. &IT, Assume-Guarantee 7
T LV FFEHBRORREZRIEL T, RRET 261, EblC TV~ VO ZEEL LT,
FHEMR TN LVAAVOHREEZRET S, €5 TRITNE, T VAV OEEJHERE LT, FHREHEE
BROTFERETD. £ LT, BRI, TR L3O B MR TAL L~V OaAR~ DO RF RIS
BEERBTFET 50 L 5 DERIET 5. LILEORFHEREZRET €, BRRO2ERMARERHT 5.

728, SUN ULTRA(A A > AE Y 24MB,143MHz) LizA 7Y A F LEBHIE VAT AOE
BRI CSE T 7.3Kstep TH D,

izt A

receptivenessTfRic 720 & SHE

| receptivenesshiFER I
_—

B IAERRRR E Mfe S A2 & AT

receptiveness ERT- SR EHE

[ 5: RETXFEL AT LOWEK
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2.4.2 BERBRMGHRFOES

AT, A —F % v h> CSMA/CD [23] #&ERE L LEEFIC L Y, BRELCBBH2RETE
DFEBEETT

A —%% v h® CSMA/CD IZ LAN CTEL Fbh TR Y, #ERLEER»LRY, UTILEER
LREROE % ZFITHRAT 5.

LREERRT —FE2RET S (send;) &, FXRNVDIEEEBMTS. L, FYRVRTA Pz
BIFRERIIT —# %ET 3 (beging). LU, FxF A8 busy Tho7 Y (busy;) 7 —F ISR
SR D (cdy), 1 0 BRI > CHET B (faw). =D —¥%y kO CSMA/CD 71 b 24O
EROEBRIIUTOL S IR TES.

1L E9, K6 (1) DX 5, CSMA/CD 71 k2 A0 - RERD LA LAV OMEERE LT, BH
I/0 A— b= bR 5. ZOfE, F—FERETR L, F¥ RO busy T —F
BHEZRYVE LT, ERICT—F2REETOIZLEERTD.

2. %Iz, ®6 (2) DX 3iT, CSMA/CD 7u k aA® i-ZERO TR VANV OMRERE LT, ¥
BI1/0 A — h= b THAETDRT 5. TAL LUV TIE, FHTR RS b IFRENICEIMET 5.
— 5 DEIEIETF % RAD busy 7 — FEZE VIR U, ERICEHEL T, 15 OBIEILR >
=7 EOMBND FFTAMCEY, F—F OREBRET D TRERDH D Z L ZEERT 5.

fail ilin),

(2) %3 msl o FhL L~ o ik

X 6: BE{E R DIARTCR A
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2. HERIZF— FZEREIAL (send;), F—FHFBEESND L (beging), L ORKILIATT —F %
2213 (end). b L, F—FZERICF ¥ FAB busy IR -72 b (busy:), 1 ORFZIBARDOT—F D
ZEZBLE LT (fail,), TORT—FORELERTS. 20O —¥Fy hD CSMA/CD 7r b=
NOREROLARILUTOL S IZERBTE S,

1 E$ W7 (1) 0k3ic, CSMA/CD 7u ka2 D i-RERO LI LA DIERERF LT, RKH
I/0 A — b= b CHARERRT 5. o, T-FERETD L, F % RVD busy T —F
BERBYELLY, ERCF— I BRETELHILEEKRTD.

2. Wiz, W7 (2) P& ST, CSMA/CD 71 b ard i ZER/O TFAL~AOARERF LT,
I/0 4 — b= b CHERRERT 5. TR LAV OHEETIE, FMIEMRED SHRRERNITEIFET 5. —
FOBEXF ¥ 30 busy 2 VE L, F—F2ERRML, fFoBEIRy FU—2 L
DRI TAREL L, FT—FOEEFERITRALY, T FBBEIC LY T ZEPRN
TBHZLEEKTD.

buay.i(eut),
¥-i<l0, y_i:=0

) ZHEJRRLD L4 Lt it

1(out)
&,

! -,

(2) 245 JBRE DT LA DA

B 7 ZA{EROLERTE RS

%Iz, Assume-Guarantee RO BFFIBHEIRIZ L 0, 85 Uit BRI L~ & TR LSA-DERROE
SHEFRIEETS. ABRTTH, BEVAT AIEROEER LZEROEFENLEBRINDI O LE
23, Tihbb, BEVATLAIRERLSEROAROILT VT /HETHS. EaERIEMET
1%, TR DBIE Y RT ADO TR LA OHEER A LA ORISR LT, BRI R 037
BENESRHETS. Thbh, SA|RE<SCE SC|RASRCICEY, S| RYXS5° || RC %
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BRIET B, 7271, S4 & R4, SC, RC 1%, 3T receptiveness # @ T 5. 2T, §4 L RAIIEE
REREVZERO LML v_RAOHER SC & REIGEERRUCZERO TR LVVOIEETHS.

=7, 7 REIZ, receptiveness DFEHEEZRIE L. F6 LR 7 DT _THF & A recep-
tiveness FHELTWB Z EBbhot. Kic, ZEREZEROBEN2ME, 48, 68, 8EOE
BOESEDOBRIEERETIT 2> T, Assume—Guarantee TRAETIE L HERBRAEF IR & D LBl 24T 2
7. UNIX O time = > FCRHE L RIEQFTIE A T U & HHERMOLBRELRE 8 07T, KB
2 I 0, Assume-Guarantee HREEIZ X ¥, KIBICRIE= R BB TE S Z L B¥bho T,

O Assume-GuaranteelRRETi:
A PEROBEETE

B A ) B
30

20

10

\\

> ROk

-]
=
)|
[e4]

Bt REEAnin
300

200

100

L

* RO

(=]
3]
W
[s 1)
Lre]

[ 8: RERIFHBIFRORRIE= A b

2.5 LTV

FRIL T, EBREENLRHMFE LRI E TOERBOMKER—DV 77T 4 72FHA— I
< b O—RETER L, KEBOBAHE 2 RBIHEIR O Assume-Guarantee XA THBIRILY 5 7
BOMERERE L. LT, HERSRICL Y, TORMERZE L. FEHFEE LT, B
E = — /L0 Assume-Guarantee TERIT & 5 BB RITRF B [13] REET L8, AHELRE2Y, B
BREOESHERL LTSEASEHEE2ERALTRY, &5 Assume-Guarantee REEFERZ BT
WiV, E7, BEHIBEZSE LW T ITF 4T /ZTA@B%J%E{’J:‘; el 2R A AT L E
LCHE, Cuncurrency workbench [24] % SMC [5] /2 P& FET 3. —F, ERMI AT LAORRE
B2 ER e 2 X8 B VAT A e LTI, Real-time Step [51] ° KRONOCS [26], Real-time COSPAN
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[27], UPPAAL [28] 72 ¥ BIFET 5. Real-time Step IZRREHFHRBORFARTH Y, KRONOS
& UPPAAL IXEREI VAR v 7 EFAF 2o B TH Y, BEEREICIZH E DAY TRV, £k,
Real-time COSPAN 3R E DR D HFMICHRABERZERL T, BRHRFZXRLTVLH,
FEECERBERFEETAINERDY, bEVEANTRARWV. BlEICXD, #HRATITHT, E
BER S 2 T 0D Assume-Guarantee JTER D BB IE VR T ABEETE T, TOFIMEIRE
BTk

SHOBELE LTIRUTREZ LGNS,

1. BDDs(Binary Decision Diagrams) [29] 72 K% 3EREL T 5 R U v 7 HREEEHITIC L HHREEDFT
EAE Y BEORIE
2. HERAT R EIC L DFEAE Y B L HFARFH OB
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it

3 AR HATLDE
3.1 FAMNE

BEVRATLARLEEY AT ADELIINA—FRITAEFALLVATLTHD 30 b, Thbik
MOVATFALBRLCEMET AT /T 4T VATATHESZE L LIELIETHS. LERST,
TRLDYAFAOBRFIBWVWTIL, VAT AMIBIT S AERE IO VR T AT RITTRES,
VAT ABIDOBERIEE Voo ERHES VERTILERSD. 2oz kityky, (UT7547)
N—RUTAEALLYART LOREHERIIEHECR VBB THY, i, VAT AOEFEHEERLESL—
BEICIRETHD. LER-T, "—RITAFAL LAVAT LAOERERIER CE 5 LITEET
BB, BRIXTIE, ~"— FITAEAL LVAT AOEEMREED DI, BRAOREREE LR
HRREFEFERTS. BENICIE, UTo LB Ths 7, BEXAT—FFy— bk 31] 2—K&
LT, TR & A L V3, TR SBRNICRER T 2EF/ERETH. Mk
OFHEMERETTRFEETIL, TR A I U FHI, ST > BRI HETRE TE R,
X5z, — L LA T — b F v — "RREEREE L VDo BE LWEERRETOINE 5 H
FHRWIC BRI T AFEEERTS. FLT, — LB AT—FFy— M2 LD, n—
FY7AY A AVRAT LEBEMICERL U THRETE 5FE, Thbb, i Bmic ERm
BREET 3 RERERETS. EROBRPRIFETIE, ~N— R TAE £ AV AT AOFERB 23
(L EBRREERBIRFEE LRV,

PERDN—FY TAEFA DYV AT AOHBRBAFEOFERHETIE, LTOI 52608 HD:

1. Alur e Dill 5 A— b~ Fr 2B LT, ~"—FU FAEA LDV AT AOHRNEERERE
B L [48). SbiT, B4 — be M OBRREFEERSE LE 21 LA L, BE4— b
< PRIHERREBS AT ATH Y, BRIV AT ARRRBTE 2.

2. Lynch 5%, BRII/O 4 — b= P Z2RB LT, BRRREBESEZF TSI AT LOMLIRRTI®R &
SHH{LORIEOAEZRZERE L [10]. LA L, BEI/OA— bv FATHREITHY, BIMET
F (WhwAREBRETF L) PHEEETFL (WhWwa T — X 0HE) 2 EORFIBRHETRN
oI, EBRD VAT AORFHIE Z 20,

3. Kesten ®° Manna, Pnueli iZ, 7 2 v 7 BB > A7 A (clocked transition systems) Z % L T, &
[RARREEAZE T2 VAT AOMKKER L BECEEOREOAERZHFE L [61. L
L, 7 8y 7EB Y AT ATIFTHEOBEE R ERBICRR TERWEDIZ, RFEREFEICITE
V. EbIZ, 7 a vy BB Y AT AL, B EOREOLAERBEARB STV,

EETIE, EF, BERTF— FFr— b [31] Z—LLT, TR Z A I L IHI%, BT HAR
CRRERERT . RER b, EEOBERAT — Ny — b 81 TIE, REBBEFAEZA IS
TR TRELEORTH D, HOTHA~DRAR L OBERERTERVOT, RSk S
LTREREARBVDILTH S,

¢!

RERIERET X IR
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Wiz, BN L Y, AT — FF v — F OZ2MOEYE, ML EBRNEICRIET 5. 1€
SED AT — N Fy— NOBFZETHE, BHEE T ACHEET T AL L TV B T DIBRIAEB T4 T
botel [34], F4 I TR LBIBERGAICBREL TV 85). Hio, " FITAFA LAY
AT HOFEHLORIEDAERBHEFR SN TRV [51]. '

AEHTHE, 27, BEAT— v+ — b 2ERLT, TOBREHEREZ I oy 7BB VAT AL LT
TET D, RIZ, BEEDEELHERBEXNTERERL T, 72y 7EB VR T ARKHEREXE
FRTDINE 973»%:, FUEHREH CRIET 5 FHEETT. I, BMLORIEOABRICL Y, BRI X
F— FFr— hOFEMEEREET D.

AR XOWRIL, RO LBY THD. 3. 2B T, BERF— FFr—MEEHTH. 3. 38T
i, BREA T — b Fr— FOBRENERE /7 n v /BB VAT A ETEE LT, BREMOHEEDHRAE
FHEEPEXRTD. 3. 4BETH, BEAXT— b+ — FORENBEKREZ 70y 7BB VAT LALTE
BELT, SHEORIEFELERTS. BRIZ, 3. 5ETE, LD L080FEELR5.

3.2 BERT—hFr— k& BiEER

—RENTIZ, N—FUTAZA AV RT AFEBEET NV EBRETADLERIND. KETII,
N RUTFAEAL AV AT MIBEETFAURKE L, BEETMINSNWEEZS, T2k, 8
BEFADT 7L a rORICEREEFAERMLIAL, ZLT, ¥4 I 7HNRERTEA X 51T
BLTC, BEAT— FF¥— b [31] BEITHEELBIREET A, #4 I RN ERGHIICRETED X
B,

321 RT—FF¥—FOBE

A7—bFx—h [36] } i/xriwhﬁ#raaﬁ g.m:wwa L&, @Jﬂfywao m; 5z ,ﬁ
A (WFHPR) & OR XK (I"é“%ﬁ/: ) C’D»H:ﬁi%%%iﬂfaﬁﬁbr 4y MR B Koy R FEIE
NAWERED-> TS, Tr— XY X MBELR, A7 — FFvy— MefET 5, 7-3T0 AND
BRE ORFROREBBRICA N FBRBEINDZLEEKRTS. &b, KE~DEBRUR
ENLOBEBRLEOBBTHERTES LB TS. MO T, AF— hF v — hOfkAK
BLa R MBI 5. B9 (1)(2) © OR BROKIEEBE TIL, RED KHFETH I LITRIBA =
TR CRBEETAZETHD. Wi, B9 (1)(a) iFE 1 (1)(b) EE L. X7, K9 (2)(a) D
AND fb“t@btﬁm%%@@—c i, KRB A BWREED AWATEIEL T, AU Fa AUk SIBRIEA &
RED T r—FE v X PRIESKS. ®XIT, B9 (2)(2) FE1 (2)(b) L& LV LD ORER
2 AND HREEZEDES L, H9 3) DL 3 BB AT — FFr—  OERTIRTE B,
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(1) R ORTER

(@

(2) IO RTER

{a)

(B AF— b Fv— FOERR

9: A7 — +F¥— FOHF



3.2.2 BERXF—FF¥—F

AHTHELTHEEAT— b Fr— M, A7 —bF¥— bRFERLIEBDOTH Y, AND/ORF
ROREBBE L 7o — FEx v X PBEBERD Y, KEBBIL 6,0 e/a Elde/a TTNAFITE
NTWBETE. 2B, e BAEREDA X2 FOEFEEILS, N\ e/a THY, e RHERA R FOFRIE
efa THB. ZT, 5 RFA I VTR, ANV Y PR e ARV M a BT 73T 5.

1.

FAIVTHIR I, 7 ny 7EE Clz e C) LIFABBORAER ALY UTOL I IR
MRICEZESND

(A x <dRd<zILITHS.

(b) 61 & 6 DS 2 BIE, =6, AT THD.
2.
3.
4,

AMIVEY PROEETHY, Vey bRtz :=0(x e C) TRHET 5.
AR MIHAEEPEBEEDEIZZLWE Wo i EHEXTHA.
TraviibdERERIEIRATEEVSTEETXTHS.

& bz, AT OREEHZRETS.

1.

FIEIEARE
TRAT ARIBRE LY DERICECEEL T, BEL O OFRKICH L TUV AT AIBRRILRIGT S
CRETD. BZIE, to 1 afer , b1t eifer, ..., tnt en/b DRIICTBWT, a & bITRE & O

B IREL LT, er,e0,. .. e IXERA RV FXIXRET 7 a 338 i, by, - . ., to 1R
ICFxA VRIZRET S, 2T, &40 >0 BRAT y S EBG, Ut RA—N—RF v 7L
5. ZOEER, TTMMLEEMICT SO ORMBRETHS.

. RRBERERTT

A5 v FIIBEEHE LT, IBEERKERBEM /NS RBEIRELEVEIICTS. fHizi,
t1:afb, ty: bja DRITUTENT, ty, o, by, ... IEERICRET D EMELRH D5, HREROKE
FCE Y, 4t TESBHMMEILT S, ZOERER, AR /T2 v a v OEREER BT
BlHIT, WETHD.

T ZAFVT 4 DRA

FIERIZRAE LieA R RO ENBEITTRENPEFRETED LTS, HlZE, tr:a/ , t2: b/
ORRITBNT, a & b BERFCHEAET D &, FERENIT, EH 0008175, LrL, V74
A DY RTF AT, EBEEZMTCERSELVILEDE. £2C, BERRICILY, BEESL
BETD. ZOWFTIE tL:a-b/ ,tp: b/ PEIEETHZLIZED, a & b BRARTRERELL
EEIZ Lo b)) BEMETALSIKIRETD. ThiCk Y, EfTOBEENERETE .

I, BEEAT — P Fy— h BRI ERT 5.

Definition 11 (HEAT— FFv¥—F)
B RF — FF o — hME, TSC = (Event, Act, C,Q, Qo, B, p, ¢) D 8 I TERSND.
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1. Event 1XA < bOFRES.

2. Act 137 7 v a VOFRES.

3. Cixouy s BBORRES.

4. Q RERRERS.

5. Qo C Q IXFIHIRIELES .

6. E C 29 x 29 x 2€ x ®(C) x 2Event x 24c [RIEBH AR,
EEL, @OV ay 7EECOEA IV THIHRS ThHY, 201V ey hands/uy s/
EDEETHD.

7.p:Q — 2¢ REREOTHREBEOREESZRO DRBEEE

8. ¢:Q — {BASIC,OR, AND} B RIEDE % ) 5 HIEH.

WEEEREG E X, BEOWREE WRE, VEy VENDZ I vy 7 BE A~V K, T7arynox
FESLILIVITHRROINT OT7 v BOMBESTHD. AV ML, HbEIEEPFEDET
HBLVSEEERTHD. T 2T, B % vary, var, € VAR, BEOMEE value,, values € VALUE
LB E, ANV MIUTOL S IWRMBICERESIND .

1. vary = valuey A X2 he THS.
2. €1 & €2 AR B 67?6};'6, "'81%361 FAN D WA }‘T%é

FTIa i, BRAEE~DF—FDRATHE. 77 a VEUTO LS ICFMRIICERESHLD ¢

1. var; = value, 1IXT7 7 a v a ThHh5.
2 L e MT I varaebiE, o || alE7 7 arTha. EEL, | REFIEETIZLEE
3 5.

AND Fatic L U, FIBSIRIC b A RIEEA BRI TE 3. ORFRICL D, REESNEEHELT
RLTHD, BEEK ) K- T TRRBORBES L ERTS. i, LFREIT, BEKoIT LY,
B D—E L/ — MREETH B%, X3 AND/OR I BT A0 mESESNS.

Example 3 (BERAF— b Fv— M-k HHEFTRH)

R AL HEV AT AEB LS. 7 2 VIV AT A, BB TS T ARV RES
N5, BEHE RFRETAR v E—VILRIE LT, 77 Fax—FRB T 775X vE—V%
RELTC=Tar2EgT 3. bbb, B8R hot 7213 vhot DIREET K728 close DIRFED & &
i, 77 Fax—FEB7 0/ 7 M A v~V EREELTT 2 2 E8 LT (VS_assert := on
Boac:=1), £ THRVEERIITT a2 EILESES (VS assert :=L 2Dac:=L). 2ED, =
Ta B AT AL, BEE FTOWREICLY, =7 2 VEEIZHIETS.
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T a HHY AT AOBERMARE, AT — FFr— b THEERT 5. BEAT— B
S5 — R ORREZERIE AND TR (TEMP & DOOR) & ORTUS (hot & vhot) b bR ENS. =
T, message [ZFIZEAEITH Y, room_is_hot =2 room_is_cool, close_door, open_door &\ 2T fE
WD, £, is_room_hot % ac, is_door_close IX L FTIX 02 BLAARETH Y, VS assert I
T=AETCHY, ¢, 32y 7EETHS. M1 0T a AT LAOREAT— v —
Mz L AAEERE T, FOBEOHMBERUTOLRBY THD k7, BIfEDOBRLARAIIIRE cool
LIREE open iTH 0, EMEDBIRERED b 5 BEAIRIGIC A v £ — ¥ message = room_is_hot BIEEF S
2e, FTrvavis.room_hot = 1% FEIT LTI hot &IKEE open [ICBBT 5. WIT, IR hot &4R
BE open IZBVNT, REE hot IZFETE L TH B 7 BEZISRIEIZ A & B — 3 message = room_is_hot 33518
Xhd&, 7orais_room_hot =2 & FT L TREE vhot & IKME open ITEBET 5. n

TEMP ™ HOTI

c1¢?, £1:=0, message=Toca_is hot /
\ 04e145, ¢} =0, pessage=room_is hot /| |is_room hoti=2
is_roon_hoti=1

¢ (KeI<10, t1:=0), bessage=roon is kot /
§¢21¢10, c1:=0, message=rom_is_cool / {5_room_hot:=is_roon_hot+]
is_roon_hot:=0 || ac:=L | ¥5_assert:=L

¥
vhot

e o e = mm em Em Em e o Em Em o e R em B Em an am o w ee e e

046245, c2:=0, pessage=close_door A is_room_ het>=1 /
is_doer_elose:=] || ae:=1 | VS_assert:=on

\ ",

5¢c2¢10, c2:=0, measage=open_deor /
is_foor_close:= L fac:=d || VS _assert=1

B 10: B R T — b F ¢ — h OfbiRiCd 5l

3.3 BBRATF—FrFy—FOE

FECIL, 70y /BB VAT L ETREAT — My — FOBRENEREZERZTS. RO/ ny
JBRYVAT AEEHELT, RICKEAT— v — b ray VBB VAT b OERTEEE
ELT, TORENEREERT D,
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3.3.1 0y OBREIVATL

N=RDTFNEALBVART AOHEEFAVE LTI 0y VBB VAT LB #ERTD.
TP VAT ALBEOERESERELD. VAT AERITBESER R EOBERD. Baidi A
F AEHIZE OB OEEZE Y AT 2BRE LTRE s ¥ EETD. TNTOREBOEEZ T L ¥ 2.

Definition 12 (¥ Ay VBB VAT L)
suy s EBYATF AL, CTS = (V,0,T) @3 8 TEEENS. 22T,

1.V : VAFLAEEDERES. £64V =DUCHE, BEBERDOES D = {uy,...,un} £E7 8 Y
VEBOEEC = {c1,...,c} CHETE D, BERERIEROENRH Y X208, 7ny 7KK
EHBCHS. EbiT, Uy FEhWweRF 7y s/ TeCEEATS.

2.0 : IS, T, TRTOFIMRBEFEMITORATHD. 0 2c=...=¢=T=0
RERIND.

2.7 : WEBBOEFRES. SREBERrc TRBEKr:Z - 22 Thh, £REs € T ITHRRE
r-successor T(s) C & 2 BT 3. REBY 7 CEET HBEIERN o, (V, V) ITXVREASL
2. p(V, VI IDIREEER R & IR, IREE s € T % 7-successor s € 7(s) ICBERMTIT 5. 72721,
REE s 132V ORBEMRTH Y, KL v e VIE s 28V 173, 2B, VAT LERDE
X s DHRDERL s OFOEE LTERTE. FED e TIZHLT, pr = Tr =T HEXRZHh
5. 2B, pr— Tr=TIXREBSEBFICRET O EZEKERTD.

3.3.2 BERAF—FFy— LS AvIERVATLADER

B EEAT— FFr— b hb 75y FRBHAT— FFr— PCEBRL T, RIET7 7 v MRk
AT — hFr— bbb ay /BB VAT ATEHRTS.

9, BEAT— FFy— b7 5y hRBHAT— My — b~OBHERATDH. FRAT—
FF e — P OREEE S, B—OA— MREEZ SO AND/OR Y U —%#R LTV 3. AT, IR
131] DFEEICL D, — MREDD, ¢(q)=AND 2 b p(q) DEFIEHREMBE LT, ¢(g)=OR 725
1T p(q) DIERE % BBITAUT, AND/ORRERFELRVT Ty MeBMAT— hF¥— 1 TS50 =
(Event, Act, L, Q1,Qol, EN) BB TE 5. 127201, g€ Q &5 5. ANDBRDIRER 25 LT
75y NRREREZERT S &, WEESERNICHEKATS. Zhig, 4 — b M OEZERHE
MR PSPACE 524 [37] THBHZ L ICEFMT N TEY, BB Z LRNTERVHETHD.

AT — FFr— b hOHEEENE 75y RREBEAT—FF ¥y — ME, BTOL S ICEHES
3.

Definition 13 (73 v FEHEAT—FF¥—F)
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77y FRHRAT— ¥ — MITSCr = (Bvent, Act,C,Q1,Qu?, E1) ® 6 DM TEZEIND.

1. Event 134 < FOHFIBES.

2. Act IXT 2 a v OFTRES.

3.CII7uay I BEOERES.

4. Q=Q1xQa%X...xQ, (n€ BHRE) ITFRIRBES. 72EL, niddFIEMET 2RBETHS.
5. Qot C Q IXHIHERIBES.

6. 1 CQrx Qr x 2€ x ®(C) x 2Bvent x 24 (IR HEEIH AR,

Example 4 (R 7— b F v — b2 & 48R RA])

B10Dx=7a M@l AT AORERAT— FFy— b, 77 v hREEAT—FFvy— R
WTED. M1 15, =72l AT AORBAT— FFYy— M bEBRLET T v FRERHE
AT —bFv— bERT. - -

- B{cl<1d, c15=07

a_gool
is_rooa_sot:<0 [[ag:=L ||

0Ce24E, e, VS_nesarti=l

moxsagore] asg_door .

A 1z_rooa_hged=l / 0<c2¢E, c2:=0, (Xc2¢5, e2:eD,
ix_doar_cloagisl || morsagescloxo_doar © mosRRo=clone_door
aci=l || ¥5_sagartisan A is_room ko=l / DA iaroachetdel /

in_door_close:=l | | $8_door_eloac7L |l
1

aci=| || V5_ananrtico netel | Y5_sanortizan

B<e2C10, c2:=0, E<c2610, 2120,
nossaxorapen._door / »ossagoropon_door /
1 _door closciul || fo_deor_tlemoinl;
nei=ll || Y5, aancrt il “:tl: ¥S_nazersizl
QCo<E, el2=0,
3 2, bof 542410, ¢2:=0,
Le_rocm_bots agsasgo=opon,_door /
i o \ 14_door_closai=L ||
(g " ’ Lo kot adi=L || V5_mssorei=l

B€c1€10, ciz=0,

wasssgoToon, L3_cool / s
ia_roox bot:xd [l es il || vhot X close)
¥S_nasorizsl

B<e<10, £1ixf,

=

11: 75 v NREEEAT — FFv— b OHERLF

W2, 75y FRRFRAAT — b Fr— bl ay 7BB L AT A~OERPHATS.
—HFEIL, 77 v FRBEEHAT— ¥y — bbbl n v BRIV AT A~DERFEZERETS.
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Definition 14 (¥ O v 7 BB LR T LADEH)

75 v MNREEE AT — FFx— b TSC! = (Event, Act,C,Q!, Qo EN) L 7y 7 BH VAT A CTS
=V, 0, T) BExbNLE, UTOXIIC, 79y MeBHERAT— FFy— b ay 7 BBV
AT LEWRTS.

1.V=DUCI, BSEBOES D ={u,...,un} £ 70 v 7 EBOESEC ={a,...,c0, T} I»
5723, DECHUTOISITERENS !
(o) BEREBDOES D XL FEET ZREBOES Q RUA R e T 7 v a ViTHLIEROR
& VARDBLEREIND. D = {uy,...,up,vary,...,vare}, EL, vy =q € Q1,...,un =
Gn € Qn,vary,...,vary € VAR, 7235, n IIWFIBET ZRBOETHY, FIIEROETH
VY m=n+kThs.
(b) CIIEMATF — b Fr— hERBENBD 7 0y 7 B8 cy,... 0o ROTRE I By 7 T hbA%RK
Eha.
2. O XPHALRMETHY, BTOL S ITEREND ¢
(6) D DT _RTDERPFHELZLIRDEDTTD.
() CBELTHa=...=ca=T=0THBLIIT5.
3. TIXREBBOEBESTHD. WEEBS r c T ILEET2EHEEHAp.(V, V) KXYV RET
5. p:(V, V) XBEOEROE L RIREBOEHDEL OBRIZIVERTD.

ZHEHI, 77y FRREAT— Y — FOBERED L S IZ s vy 7 BBV AT AOBFICK
BENADPEERTHILILL T, BEAT — by — FORENBREZEET D,

Definition 15 (B¥BA 7— b F v — F DR{EFHERR)
75y FRBEHAT - Ny — bOBEREDC LI By JBB VAT LOBIRCRKBRIND D
EFEHRTAZI LRI ST, BEART— v — FORENEREERETS. 77y MeRKRAT—
F— h TSC! = (Event, Act,C,Q!, Qu/, Er} £ 70y 7 BBV AT ACTS = (V,0,T) BE1bN
b, ATOXS5C, BIENEREERTS.
FF, 75y FREMAT— b — b TSCI ODBMERLUTO L SICEET 5. REBEBIL S, )\ e/a
Ehite/a TTNAFTFEINTWEDT, LTD2ODFEEEERD.

1.6, elaDLE
5 e/a
¢! — G/

U gt gianl € Q1 6135 A 3 v 7B, MEYEY PR, el3A NV b, a7 728 VT
HD.
2.efaD b

e/a
g/ — gi+1f
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foC\‘ L/, qif,q.i+1f S Q’, eii/f-‘\“‘/ }‘, aﬁi'f'?‘“/a :/—6‘59‘6
I, LRSS T 570y 7 BB AT L CTIS = (V,0,7) OBEZUTOX IICEET S -

1.8, M\ efa D& &
(u1 =q A...\NUy = g Avary = valuey A ... Avarg = valueg Aty < ¢ <t A... Aty < <
tid Atp < T < tpl) — (u1 = ¥ A ... Aug = .7 Avary = value ™ A ... Avar, =
valuer™ ™ At < o < 8 AL AT < e < B At < T < tptften, I,
after ITBBHORELSCERER EP2ERTLREFTHD. 2L, TR AET -
(@) gt = 1 X ... X gp B g1t = %% x ... x g%
(b) s BERETHEHEIRE &1 <o <t/A.. At < ¢, <ty BRETIRMERLOKDLY [38]
BELEES TRV
()MMZEV VY FERNB IRV IEEO Y £y ML 4,97 < ¢ < ¢80 AL A5 <
Cn < tp/oft MEBHWTDEFMERE DD Y [38] BEEE TR,
() A beitdd, HDEIEEPHBMTH B Lol var; = value; 1X vary = value; A
... Avar; = value; A ... Avar, = value, EFB LAV
(e) T2 ra ot X BEBOER var; = value,™ 8 var, = value, ™" AL AL Avar; =
value;* ™ A ... Avar, = value 2t [ RBEENTWS.
2elaDdE
(Ug =@ A... Ay = g, ANvary = valuey A ... Avary =valuep At < ¢ <BIA... Aty <cp <
td Atr < T < tpf) — (ug = @ AL Au, = g2 Avar, = value:™™ A ... Avary =
valuekaﬁer Atlafter <o < tlfafte'r AL Atnafter < ey < tn,after /\tTafter < T < tT,a_fter). fﬁj‘ﬁ,
after IIBBHOREBASCERERZE2ERTIRTTHD. L, LTEHLT
(a) gt =@ X ... X gn BT gual = @8 x ... x gofter,
(b)) A2 bheltkd, DHREEBDHBETH D LW ol var; = value; 1 var; = value; A
... ANvar; = value; A ... Avary = valuey, &FJE LRV,
(c) 77 ayvall XABBEBOES var; = value, ™ 3 var, = value,™™ ™ A ... A ... Avary =
value;* ™ A ... Avary = valuep® T ICRKBER TV S,

Example 5 (7 0w 7 BB VX T LADEHH)
11075y FREJAF— FFe—rhbray 7 BRI AFACTS = (V,0,7T) 2T 5.
T aVHE AT AQEBAT— FFy—MME, BMTOL 2/ ny /BB VAT LAIIEBRTED

LV=DUCT®Y,DECRUTODLDIIZEERETES. D = {u, us, message, is_room_hot,
is_door_close, ac, VS.assert}. C ={c1,c0,T}. ZZ°T, ug &£ ug iXTEMP & DOOR DREER
RIEHTHD. £, b 32 ny 7B THY, TEMPODFA IV 7t e TREAL
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T, DOORDE A 2 FHIfIL ¢, TRETS.
2.0IRLUTOLIICERTES.
© = (u; = cool AN ug = open A message =L Ais_room.hot =L Ais_door_close =1 Nac =L
AVS_assert =1L Ay =0Ac=0AT =0).
7L, LIZREREERTD.
. UTOE S ICIREEREE p, BEZESND:
(a) cool x open D> hot x open [CIRHEBB T H L &
(uy = cool A uy = open A message =1L Ais_room_hot =1 Ais_door_close =1 Aac =1
AV S_assert =L AD < ¢ < 5A0< ¢ < BA0 ST < B)A(uyf = hot Aug! = openAmessage! =
room_is_hot A is_room_hot! = 1 A is_door_close! =1 Nac! =1L AV S_assertlt =1 Aey/ =
OAct =0N0<L<T1L5).
(b) hot x open 5 vhot X open ITIREBHTH L &
(ug = hot A uz = open A message = room_is_hot A is_room_hot = 1 A is_door_close =L
Aae =1 AVS_assert =L A0 € ¢ S TAD0 < e STAOD LT < T)A (uy) = vhot A
uy! = open A message! = room_is_hot A is_room_hot! = 2 A is_door_close! =1 Aac/ =1
AV S_assertt =1L Acyt =0Ac/ =0ATI>0).

............................................................................

3.4 BEAT—bFFy—bOREHEFHEOERIE

B AT — FFy— M RESECEEERRTAZEERITT 57D, AT —FF¥— b2
bR L7 a v 7B Y AT ATEERRERT 3. Z0RE, REREOHENRIEV—/V [51] &
HERT5.

3.4.1 PBFERE
9, BHERE [39] 0RSESTH Y, AER TR T HREERE 5] OWXEEET .

Definition 16 (FFEFREDORE)
FRERREROESIL, UTORB TERENBREINOEESD S LRADLDTH D -

1. ZEFHEPITREBATHS. 2FL, FFaBilr oy /BB VAT ADV AT LAEBOES
~DEOEYYTILL Y BERINS2ERAXNTHS.
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2. p BRERLR B, O plImBENTHS.
gpkg rBHRERLOIE, DO b— ((Wr)) ITREXRTHS.
4.p & rBREXRLIE O b — Or)idE ﬁiﬁf%é

R ERAOCERNERE LTHEUTOLBY THS: D pldBllp BRIV IS L2 BT S,

D (p— (gWr) RFIC p 2 bl r BV MOETgBEY IS L EERTS. O (p— Or) iEHEI
p R BIEVONIE r BEVIEDZ L EERT R,

WiC, FHEREOEKRZBEMICERT 3.

Definition 17 (FrEREOER)

R s CRBApIH LT, pARs ETRVIZDZEE s = p EL . REDERF 6=sq, 51, s, . . .
BEETNETD. BEFNVoRH LT, B >0 TpBRVE2I L %o, Ep&E. BFALVER
BT HmBRNOFEEEFRIL, L TOLSICEETE S

1.0,jEpiffs; Fp

2oEDpiff FTRTDFIEHLT s =pThD.

3.0k 0 (p— (@Wr) FFRTOICHLT s EpRbil, T_TOj>i kML T s =, &
ERHDEZIRH LT |mr oTRTD) G<j<k) ERLTs=qThHB.

40O (- Or) iff TRTOIIHLT s ]:p;‘;gﬁ,jzﬂcﬁb—csj ErTha.

3.4.2 BN

REERTEMEDREEL —/ViZ Kesten X Manna, Pnueli 17 X - TBISE & T3 [51]. Xk [51] T
i3, BRetEE UTREM & waiting-for EE ORI —ABERINTE Y, £B T TIHREOSHS L
o, REMORIEFIOH % U TIRT. £, iORSHE-CEMORIEIZ OV T H REMH: & Fig,
AT —FF3¥— b 270y Z7BR AT LI LT, /7 ny 7 BB AT ADLERIA—L
DRFXZEE LT, RENV—LOFBMEZHETHIIRETE 5. 2k, MOTHE [53] 12, #hbd
D BAEG O—EERT.
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ET, AEHOREAL—LVEEEL T, RIZEORIERZRT.

Definition 18 (FREMEDRIENL—I)
FHep & plz LT,

Q—yp
p—p
prNp—pl (VreT)

s W N

TREREEERTERTAAL—ATHY, L—AOEITIE, LT2ENRT 5. 1/THIXTI#EE&EO 2
HIFFRBH o THDZLEZEBHTS. 2T7BIREH e b IERHAp THHZ L EEKRTS. 31THIT,
Ve TIZRH LT, o ZARETH L 2EBHETS. 41THIXFRLEREDBET S5 A4 THD. 51T
BidfE Op TH Y, ORBICEV IS I L E2ERTARHEA XL —ZTH 5. u

BIBlDTT 2 RS AT ALY, FHREMRERIC X D REEORIEDH 2577

Example 6 (CE#FMEERRIC & 5FERDOERELH)

Ao 7 afify A7 ALY, BROTERICL 2 RAERORIEDOHEZLTIZRT. ZI T,
© = (u; = cool A us = open A message =1 Ais_room_hot =1 Ais_door_close =1 Aac =1
AVS_assert =L Aty =0At;=0AT =0) THY, ¢ =p = —{u; = hot A us = open A message =
open_door Ais_room_hot > 1Ais_door_close = 0Aac = 1AV S_assert = onAt; > 0At; > OAT > 0)
LB IR, MEOEENEL TH FTBRBVWTWA L, BT aryBREfELRn I L 2B
T5.

=9, 11TE, (w1 = cool A uy = open A message =L Ais_room_hot =L Nis_door_close =1
Aac =1L AVS_assert =1 Aty = 0Aty = 0AT = 0) — —=(uy = hot A ug = open A message =
open_door Nis_room_hot > 1Ais_door_close = DAac = 1AV S_assert = onAty > 0AL; > OAT > 0)
BEEVILODT, © — p HELY I,

Wiz, 29TEIX, o =p DT, ¢ — plXALY 32D,

WIZ, 34TEBIX, Vre TIZR LT, pr A — o THH, LATITRT.

1. (uy = cool A uy == open A message =1 Ais_room_hot =L Ais_door_close =1 Aac =1
AVS_assert =1L A0 <t <H5A0<t <5A0K T <5) A (ur/ = hot Aug! = open A message! =
room_is_hot A is_room_hot! = 1 A is_door_close! =1 Aact =1L AV S_assert! =1 At/
0Nt = 0A0 < TN A =(u; = hot A ug = open A message = open_door A is_room_hot
1 Ads_door_close = 0Aac=1AVS_assert = onAt; > 0At, >20A0LST) — —=(uwy/
hot A us! = open A message! = open_door A is_room_hot! > 1 A is_door_closel = 0 A ac/
1AV S_assertl =on Aty! > 0Nt > 0ATE > 0).

vl

35



TAUE, (u1 = cool Aug = openA...) A (uy/ = hot Aug! = open Amessagel = room_is_hot A. . )
A —{ur = hot Aug = open A ...) — —=(u1/ = hot A ug! = open A message! = open_door A...) 72
DTH Y 3D,

2. (u; = hotAug = openAmessage = room_is_hotAis_room_hot = 1Ais_door_close =1 Aac=1
AV S assert =L A0 <t STAD <ty <TAO KT < 7) A (uy! = vhot Auy! = open Amessagel =
room_is_hot A is_room_hot! = 2 A is_door_close! =1 Aac/ =1 AVS_assert! =1 Aty
OAty = 0ATI > 0) A ~(ug = hot A ug = open A message = open._door A is_room_hot
1 Ais_door_close = 0Aac=1AVS_assert = onAt; > 0At >0AT > 0) — —(uy/
hot A ug! = open A message! = open_door A is_room_hot! > 1 A is_door_close! = 0 A ael =
1AVS_ assertr =on Aty 2 0Att 2 0AT > Q).

T, (v = hot Auy = open Amessage = room—is_hotA...) A (uy/ = vhot Aug! = openA.. )
A =(uy = hot A ug = open A message = open_door A ...) — —(u/ = hot A uyl = open A .. DR/
DTHELY 3.

...........................

AV

...........................

LUFRMRIC, Vr € TIZH LT, p, A p — @f BERD DT & BRTE 5.

PLEX D, Op 238K Y 322

3.5 BBAT—bFFr— bOEFEHILBRET

Kesten & Manna, Pnueli @2 @ v 7 BH L A7 AT 3 EEMERR [51] T, REM08EH
DARBRBIFET D0, FMEOABERIIFELRV. KRILTE, BERXT — M+ — DR
L/ vy 7B R AT MCETHH#MMEREOABRR R T 5.

3.6 FHLBREEDLER

70y 2 BRY AT LT DEERIERIEOAER TIL, B A0 L 74 I v JE7H
SAULROBRE L ¥ 1 I U 7HINICAEE Shiul, BALTENSHS ARSI LT &L
5. WEOASHEIIBE OWREZNREETHY, 24 IV FEB0aEEIEIS v v 7/ BHARERET
LRETEAAE SN TNWDEE LS. FXiE, BB oy 7 ER A DT A I v ZHERN
ML <u? THY, BABOENBIC < L <ul LF5E, 14 <€ <uf < vt ThHIL, #
A IVTHBRAE SN & T 5.
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Definition 19 (FEH{EDERIEIL—IL)

CTSC = (VC,00,TC) 25 CTSA = (VA, 04, TA) 234k LT\ 5 & & 2RIET B A— 2B T
AT

1. 6% — 64l

g. pre = Vracra prale) (Vi€ € TC T3 LT)

4 CTSC T CTSA

NS ETERT AL TH D, A—AORITIL, BTFEEKRTS. 1ITEITOERELSOC
RHIT0Ae THEL EEFEWTS. 21THIX prc DIREBR IRV ZIREEBE p,4(a) I0 & VA
ENBZ LEERTS. 3STFHIMMRLEREDET A5/ Th5. 417H IR CTSY CCTSA
TH Y, BAHERHR R E LSSEMLLTWA Z L 2BET S, 22T, aliVADEE%
Ve OB EHZ 25 EIIHSMEEEORE 4 2 EELERORESC tBEH I 5548
BERTS.

=9, BAELHAEDWREE & BB {bAEOREEDR 1% 1 DE&OFMCBREEOSFI 2RI L T, &Iz,
=K.~ tﬁ%@ﬂtﬁﬁ LS LARORER T 1 OGS OEMLRIEOES 2HH T 5.

Example 7 (FFHI{ERIEDH (131 DIFESE) )
B120%5i, BHEEHRE CTSC = (VC,0°,TC) RUMSLARE CTS* = (V4,04 T4 5 X
LI ET AR ZoTC, a2 TOLICERETS

| if BAEA Ett’f%ﬂ)lﬂtﬁ%ﬁ 3 theny+1
T= else y—1

L, S iRED - ThaR, y=00¢ X Fy-1=0-1=0&L7T3.

EUF T, EERMUFEABS M EREPELSFHEMELTWD Z L 2RFET 5.

9, 00 5 O BEV AL ELEETRT. 22T, 0= (yy=1Ay=0Ac=0AT =0) KT}
O4al=(u1=1Ay=0Ac=0AT =0) 2D T, 8¢ — O4a] XY 3Z>.

Wi, V7€ € TC Tt LT, pre — Vyacra praja] BRVIDZ L &Y.

1 BREARSIREE 1 O RKEB 2 ICEBRTH L &
(U = 1Ay =0A0<c<2A0 ST <2)A(u/=2ANy=yA0<d<5A0LTI<b) —
(U =1Ay=0A0<Lc<hAOLST <B)A(u/=2Ay=yA0<c<I0A0LTr<10) T
b5, BEbHROBEEL ¥ A4 I ZERBSIROBIES 54 I U HERICESSND O
<, R ERILER Y sro.



@@

(1) Hsmibits

(2) Ripfbfti

2 —
xi=y+l
£<e=T<ig |

(3) Bi¥a iz &Y FE LStz

B 12: SEEbErof (1% 1 D8-4E)

2. B bHARIREB 2 DB 3 ICERTLH L&
(u =2Ay =A< c<BA0<T <B)A(u/ =3A0<cd<5A0<Tr<5b)—
(U =2Ay =g/ A0 <c<10A0< T <10 A (uy = 3 Az =if BEMHAROIREDR 3 then
y+lelsey—l=y+1A0<ct<10A0<T?<10) TH3. EELAROBIEL F 4 I 7l
KRB LB OBEE: 74 2V 7RIICEE 3hs DT, LB NdmR Y L.

3 BEMAERREIHPORE2IEEBEBT S L&
(up =3A0<c<BA0<T <BA{u!=2AYy =y+2A0< ¢t <5A0<TI<5b) —
(u1 =3A0<c<10ADO<T <10)A(u! =2 Ay =z+ 1Az =1if BELARDIRER 3 then
y+lelsey-l=y+1A0<er<10A0<TI<10) THD. BELAROHEESE 71 I 7l
KIBTHBLAAROBIEL 1 I U JHIRNICAE INE OT, EREEIIEIY 2.

LR (2) & (3)BEVETOT, Vi€ e TC TR LT, pyo — Vyaera prala] BAECY LD,
BLEE Y, BEbARAHESLAREE LS ERELTWA Z L BREETE 2.

Example 8 (FHi{LBRIAOH (£ 1DHESR) )
H13mk5iz, BEEfbH#E 0TSC = (VC,0°, T R UMEbAAE CTS = (V4,04,T4) 5%,
bt dd. 2T, okl TOXSCEERTS !
[ i BEUAHROIREE= 2 then 3
“= else BARILAREDIRNE

7ZIZL, u SR ORETH B, o, BREMARORIED 2 72 bITHSLRORED) 3 T
b Y, BRECARRORIED 2 TRV bITHS LR & RAURORERE LW I L 2ERT D,
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1 3
y:=0 » yiEyt2
0= c=T<5 0<e=T<10

(1) HEgbiiee

@@

(2) Rbfbfix

1 2E 13
y:=0 W ¥ =¥+2
0 c=T<5 0<c=T<10

(3) B¥k o iz & 0 EE Li-Hs itk

X 13; SHMbRIEDS] (%1 DRE)

LLFCiE, BAE{UHENHSEAREEE LS EMEL TR Z L 2REET 5.

T, 00 - QAL BED Loz L EFT. 22T, 0% = (i =1Ay=0Ac=0AT = 0) RF
04 = (u =1Ay=0Ac=0AT=0) Thd. 04 OWREE u = 1 ITRB{LAFOKREBROT, alc
L0 B0 REICEHRTS. L 25T, a DEEITL Y, BALARORIES 2 TRITiEH
St L BERLAEORELZIZZE LY. BRI, 04 = (u = if BEAROIRIE=2 then 3
else BE{VAAEDRE = 1Ay=0Ac=0AT =0) 2D T, 0% — 04[a] IZRKY L.

WIZ, V8 € TCIZH LT, pro — Vosera prafa] BV LD & ERT.

1. BEEARSRE L BRE2 BRI H L &
(u1=1AY =0A0 < c < 2A0 < T < 2)A(u/ = 2Ay = y/A0 < of <SA0 S T1 < 5) — (wy = if &
EACHASEOWREE= 2 then 3 else EALARRORE = 1Ay = 0A0 < ¢ < BA0 S T < 5)A(ur/ = if
ERAREDREE= 2 then 3 else BAALABORE =3Ay=yA0 << 10A0 LS T1 < 10)
ThHD. BEEHEOBIEL 74 2 VU VHNATSIAROREEL 74 I 7RIRNICEEIND
DT, LEERREBNITARY L.

2. BAAAbHEESRE R 3 ITEBBTO L&
(u1 =2A0 << BA0< T < B)A(ur/ = 3AY = yAD < <BA0<TT < 5) — {(uy = if BifAk
HAEDIREE= 2 then 3 else BALHEDIREE = 3A0 < ¢ < 10A0 < T < 10)A(uy/ = if BEAL
HAEDIREE= 2 then 3 else BEAALHIEORE = 3Ay = yA0 < & < 10A0 < TV < 10Auy/ = uy)
Thb. EEAEOMEL 74 2 VHRSHSROBEEL ¥ 1 I JRIKCEZT SRS
DT, FRERERIIEL Y L.

9 B AR REIPORE2 BB TH L X
(up=3Ay=0A0<c< SA0<T <BA{u/ =2Ay=y+2A0<c/<B5A0<TI<5) —

39



(uy = if EAEARRORIE= 2 then 3 else REMARORE =3Ay=0A0<c<10A0<
T < 10) A (uy = if BAELHRRORE= 2 then 3 else BELABRORE =3/ Ay =y+2A0<
o <10A0<TI<10Aw! =u) ThHD. BEMAFOBEL ¥ 1 I v FHKSHER RO
BEE L ¥ A I THIICRE SN OT, LB Y L0,

EFE(2) & (3) BEBVIETOT, V€ e TOIWH LT, pro = Vyoaeras prale] N ARYAGR
Wz iT, EEESSIREE L HEMEL TS Z L BREETE .

3.6.1 EEHIEAREOEH

T o R AT AT LY, B CTSC = (VC, 00, TC) Mg it CT S = (V4,04,74)
FEMMELTWS Z & OREFIZTT.

T, BT, =7 2 U EfY AT AORMEREZRT. 22T, ®1 0 Z2RE&k, K1 4
PHS(HRELT5. D10 EE1 4T, RER DOORIIE LL, WEBRI TEMP OZ 3 FHMLE
nize¥s.

TEMP 0Kc1€10, c1:=0, pessage=room_is_hot /
' is_room_hot:=is_room_hot+l

\ 04145, cl:=0, zessage=Toon_is_bot /
is_room_hot:=1

% hott

5¢s1¢10, &1 :=0, message=Tren._is_cool /
is_roon_hot:=0 [l ac:=1 | VS_asserti=L

DOOR

0¢c2¢5, c2:=0, pessage=close_door A is_room_hot=1 /
is_door_close:=1 || aci=1 | V§_assert:=on

\ N
>

2

<

5¢c2¢10, c2:=0, pessage=open_door /
is_door_closei=L | ac:=L | V§_asserii=L

B 14: =7 3 fET AT Aok

YT, K1 40RER TEMP A1 0 DREE TEMP ILE->TELLEHEREERLTWS
& DHERAET D.
TIT, aRUTOLIICERTS
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if BARALAEDIRTED hot XL vhot
U = then hott
else BRI E

T2 U, uy IEHSRERORETH 5.

9,00 — Q4] BV Lo L ERY. 22T, 0° = (u; = coolAmessage =L Nis_room-_hot =L
Nis_door_close =L Aac =L AVS_assert =L Ac; = 0AT = 0) BT} 04]a] = (uy = if BHfLAERR
DIREEDS hot XUk vhot then hott else EBLAAERDIRKE = cool A message =1 Nis_room._hot =1
Nis._door_close =L Aac =L AVS_assert =4 Aey =0AT =0) Th3. Llkky, 0% - 04 X
5/ TASR

W2, V7 € TCIZH LT, pro — Vyaera prala] BV LD EERT.

1. BRI IREE cool D> DAREE hot ~BRETH L &
(uy = cool A message =1 Nis_room_hot =1 Nis_door_close =L Nac =1 AVS_assert =1
AN < e €<B5A0<T < 5)A (uy = hot A message! = room._is_hot A i5_room_hot! =
1 Ais_door_closer =1 Aacl =1 AV S_assert! =1 Acyt = 0A0 < T1 < 5) — (uy = of Biffbtrx
OIREEDN hot i vhot then hott else BARLAARDIKEE = cool Amessage = Nis_T0o0m.- hot =1
Nis_door_close =L Aac =L AVS_assert =L AO< e, < 5A0 < T < 5) A (uyf = if BAFEAD
BEDWHEEDR hot XU vhot then hott else BAALHARDIRIE = hott A message! = room.is_hot A
is_room_hot! = 1 ANis_door_closel =1 Aact =L AV S_assert! =1 Acy/ =0AN0<T1 < 5) TH
%, BAAHEOMEE L ¥ 4 I U RSSO ENIAE I NLOT, EspamE=idak

URTASN
2. BARILAEERINIRER hot 2> BIREE vhot ~BB T H L &
(uy = hot A message = room_is_hot A is_room_hot = 1 A is_door_close =L Aac =1

AVS_assert =L A0 < ¢ =0 < TA0 < T)A (uy/ = vhot A message! = room_ts_hot A
is_room_hot! = 2 A is_door_closel! =L Aact =1 AVS_assert! =L Acy/ = 0AC <ThH —
(uy = if EALAAEOIREES hot T vhot then hott else BA{LARRDIRIE = hott Amessage =
room._is_hot A is_room_hot = 1 A is_door_close =1 Aac =L AVS_assert =L AD < ¢ <
0A0<T < 10)A (uy/ = if BAALHAROIREEDR hot id vhot then hott else B bR D
REE=hott A uof = open A message! = room_is_hot Ais_room_hot! = 2 A is._door_closel =L
Aaer =1 AVS_assertt =L Acit =0A0<T) TH5H. BRELAHROBIELF A v JEIR A
SBEHAEDFNICAE SN2 0T, LEREBERITHK D L.
3. EALHREIREE vhot In BIREE vhot ~BBTH L&

(uy = vhot A message = room_is_hot A is_room_hot = 2 A is_door_close =L Nac =1
AVS_ assert =L A0 < ¢ =0< 10A0 < T) A (uyf = vhot A messagel = room-_is-hot A
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is.room_hot! = 3 A is.door_close! =1 Aael =1 AV S_assert!r =1 Acyf = 0A0 < T7) —
(uy = if BEAAAEDRIEDR hot X vhot then hott else BAR{LAERDREB=hott A message =
room_is_hot A is_room_hot = 2 A is_door_close =1 Aac =1 AVS_assert =1L A0 < ¢ <
10A0 < T < 10) A (uyf = if BELHARORIED hot X vhot then hott else BARBAHBRDIR
HE = hott A us! = open A message! = room..is_hot A is_room_hot! = 3 A is_door._close/ =1
Aacl =1 AV S_assert! =L Acy/ =0A0<TY) THD. BEEOBIEL ¥ A 2 7 HI0AH
BLARDOZFNITEEEINZOT, LEEmEIII Y 0.

....................................................................................

....................................................................................

F#72FHET, TRATOREBBICOWT, BE(LIRORIEL 71 2 RS THSLEROR
BLFAIVTHIRIIAETINE Z LBRES.

PLEE D, vr¢ e TOIZR LT, pre — Vyaera prafa] BSREY L0,

2, BARMAERSHZBUAREZELEREL TWD I EAMEETE .

3.7 LIV

AETE, £, BEXT— FFy— 1 [31] 3L LT, ZOREHERE 0y BB RAT
ALETEELE. ZHICED, A—FRIUTNE A LV RT LOBRERLITE, 24 22 7HRRKES
P RREDR T & 2. RIC, REHCHEEL RERBERTHRER L T, 7 oy 7BRB VAT LA05E
FFRERNERRETINE 5 0%, HENEA CRIET 3 FEE27R L. RIC, #FMEOBRIEDOAER
FRRELC, BEAT— b Fr— NOFEMLERIE L. FRIXOL I, BTV LBEET NV
EHEAMICHERR TS &, F— FEIRCETOERMEIC L Y, AT ERRIRIRZER 25 T 5 IR
fH& OREBE VAT LIRS, WX, TTAVRE [41] IFWETH 0, RIEEREITRERTERIC
OIS 2% ARV, FEIENIEHIREEMNIIBEALEREETH Y, RKEEV AT A~OBEAITREET
»5. L, 7 A0MESMEIEORIER EDO L S KRR ERETIIE, /MEES XT A
ELTHBERRTEC, EENRIEAER CETERARREWEE LN, LY, SHOFR
BMEELTE, UTHREETHS.

1. READ HHAERFCIPOBFA, GUI DM LRSI LV, ERIFHEEORM 2 EE TR
T5.

2. WS ETH Y OB LENEEATA LItk Y, BEAT — b Fy— MO HBIREZ ERT 5.

. BURT— N F¥Yy—FOEV2—AEEELT, FOEWREEAMICERET DI EICLD, £
Vo — VLR EE TS,
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4 EEBEBERSE L R T LD Assume-gurantee FRIZ & B ERE
HIERET 1R
41 FEAHLE

BEVATLAPHEY AT ADEIIEER Y 7 b =7 ThHD [30). &b, Zhbikfho R
FALBBLCEIETBY T/ 4 7Y 7 h =T Tha o b LIELIETHS. LERST, Zi
CBOYTZ M =2TORFTBOTIL, £V 7 U= TICRBY ALEBERAMO Y 7 MY =TI RIET
BESe, VT MU= TRIOEEEBEE Vo e EREEE DERTALERHS. oz ik, (U
TITF47) EREEY 7 b U= T ORFHEERERBREIIRIVBETHY, £, V7 MU =T OFERME
REEL —ARACIIRETH . Lo T, ERFEY 7 My =7 OFRERIESATESZ LIZEET
b5, AFTIE, EERY 7 b2 TOHBERLT 0 ST AO—IRORET NV THSD, Paueli X Manna
HOr vy 7BREY 2 —/V FIZBWT, Assume-Guarantee FERIZ & A EBHEEMILRIIRE L 7
£T5, 2B, BiZ, B XEEEY 7 o7 OEBHFEEREREZRE L TWA21[42), 20
FETIE, REEBIOREESEEASDTBRRERAIES. ]E TR, REEFOHELGDLEERE
4 2 7217, Assume-Guarantee FEFIZ X 2 BB LRI FEFRET 5.

Assume-gurantee FEZ, [12] I3 FIEET 2 2 A7 ADOSREMBREES B Th V, FEREREES
HMLRIFICER ShTWa. WHEIMET D AT ADORIETIE, MFEET S 7 2 A DREB2AEM
DANT VT BEREOMNEETAILNEND Y, REEMEASHLEBELRAIE S, Assume-
Guarantee FEEORIE T, MBOB{EZ{EE L TERNICRIET 200 ThH Y, REOHAGDHE
BREPIRITE 2B RTERTHS.

e D Assume-Guarantee TEZNOMIEOME TR, L TOL 5 R b ORH 5:

1. 1981 £RiZ, FIH T, Misra BAAR v b U —27 O 7 0w ADOFREMORREE [43] 12, Assume-Guarantee
T OMREEEE A Lz, Misra 5 ORFFEIE CSP @ F L — A g% Ef & LT Assume-Guarantee
BROBIEA—NVEZRFELILLDOTHS.

2. 1983 £iZ, Lamport [44] AT 7 1 7 7 A DEEMPCEMORIEIC, Assume-Guarantee FZZD
FREE %ﬁﬂ? L7z. Lamport iZZ2ME0fE % R REI TR E L T, Assume-Guarantee TF/"CCD
EARRB ORI — /L2 BF L=, = ® Lamport MIFFEA Assume-Guarantee FER O BFAH 7R
BIEOZFD LD THD. T O%D 1985 FiZ, Stark 2B3REIER: Assume-Guarantes FEHD H‘-'—F*E%%
BERREEFIE [45) 2BAFE L7z, E7-, 1985 4FIZ, Pnueli 25 Assume-Guarantee FEFOFRFFE R ERMRRE
FHEOFELOHLRDMEX (12 ZHRELT, Fﬁiﬁ@zﬁ VE-RRTF Iy T ERLL. DR,
1994 4EiZ, Chang & 7% Assume-Guarantee FEFNOIFFAREERRFE 2 SERFE & A 7 A IZHERR L 7z [46).

3. —75, Assume-Guarantee TBR OB EMRIIILL TO LBV THSH. 1996 FiZ, F1T, Alur &
Henzinger 78 reactive module @ Assume-Guarantee FEROHEMLRIEFHEEZRE L. Alwr b
DHEIZV T 7T 4 T VAT AO—BRRETAO L CERAEEROFMURIELRELD
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DTHD. FO%, 1997 FIZ, Alur i, R4 — b~ b [48] #—f%k L7z timed module £ T
EEASHBAOERLRITLRE L. To%, TBx lIFHA— b b L CRHERR (11 ©
MRS [49) ~ & L3R L7, Bifl, Henzinger H3/NA 7 U & K/ 25 A~ Assume-Guarantee
RO BB LRIEFERZBALTBY [50], SBOBRERHG IS AELRHETH 5.

AT, LEOBEEMELRLZY, BREY 7 MU =T ORI 2 ST AO—RERET VT
& B, Poueli D7 2 v 7 BEE Y 2—/V (clocked transition modules) [51, 52] EIZBW T, Assume- -
Guarantee THEIC & B EENSEAMURIEFEZRETD. /n v 7BBEV 2 —/V LT, 22
FEMEL COEREREOAERITERE I TWD [51, 52] 28, MR OLABRIIBR I TN
7RV,

AT, 7, EREY T b T O4BESTIrST AO—BEHNRET AV TH S, Pruell 5D 7
Ny BB EY -V EERTD. RIZ, 70y 7BBEY 2 —/0 Assume-Guarantee EUC L D
BEEMEMEREFFESZRETS. RBIC, BHICL Y, BEFEOFEEZRT.

FEOWRIL, WO LBY THD. 4. 2ETR, JuyI/BBEVa—LEEHETS. 4. 3ET
%, 79y 2 BBEY 2 —/L 0 Assume-Guarantee BRI & 2 BRI EZRETS. 4.
4 E T, Assume-Guarantee FBRIC & 5 FWIEHIFHEMMLRGEF S 2B 5. K#EIC, 22D LEBOR
EzlR3,

4.2 J0vOERES 2—ILEFTOERBY I bz FTHREADEH

AETR /Juy/BREYVa—NVEERELT, /2 VIBBEY - VRERE YT =T O
FBRWETANTHHZ L EHATA.

421 HOvsBRBETa2—I

EEEY 7 b 2T OEY 22— ADOBRIFEETAVE LTIy 7BBE Y 2—/V[5], 52) 2
BTD. KETIE, Z2EOET 2 ABWFENEL T, EREY 7 PV =T REREND D,
ET, VAT AEROBERESEERD. VAT AERITEERSEER 0RO, ATV R
TAEBICEOROEEZR VM BRE L TREs ZERTS. TN TORBDOESEZ L &5,
Definition 20 (7 B v BB ET 1 —)V)
7y I BEEY 2 —AE, CTM = (V,0,7, 1) D4 D TEEINSE. ZZT,

LV BYRATFAEHOERESTHS. B4V =DUC I, BERETEDOESD = {u, ..., U} &
Ty TERODESC = {t,... ) KOETE 2. BEREHIIEEOREBRHY 2D, Juy
JERIIEFATEHD. b, Iy PERRWSRE Iy T e CREBATD. £/, &
BV REEER VS) bu—INER VP )LHETET, V=VPUVSTh3d. u—IAEHK
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VE)REV 2 —NORNBREF TEIEETHY, FEH (V) IZETV 2—10OHHE»L B
BREFNTEBREETHS. 2FL, vA¥suv s Tec CIIEEEETHS.

WFT P2V BEETEIRERELT, XFEEEZEIOT, EFEFHERLETHD. 2%,
CTM REFERZEATIWFEFEET LV THS.

2. QAL TH B, ZHiE, TRATOTHRBERBMTEIRATHS. O -t =... =t =
T=0MERIND.

3. T IREERTERGF CTH D . ZHIXRFERIEDTHIREREAT I dicfEbhb.

4. T RREBBOARESTHD. FREBBr c TiEEr: T - 22 ThHY, ERMEsc
ICHRAREE T-successor 7(s) C L 25475, REER 7 CBEET 2EEIE—MhAEREAD
KHp(VVNIZKORESND. o (V, VN ILIREEBER & W, IREE s € T & 7-successor
st € T(s) ICBBRMIT B, =L, Wi s i3V ORBREERTHY, KEHK v e VITihs[v] ZFD
113, 28, VAT AEROER s OFOER s OFDEL LTESRTS. £ED e TITH
LT, pr = T1=THEREND. REsc TREFV ORBEAMRTHY, BEV ORIZiIE
BHRHDOT, KiEs ¢ SIFETEEREFETS. TRTERT S L 5 RREERRDKEEDS
Prick EEATH L, KB s e TIXFEEBREICRS.

Fh, 7yl BBEY 2—L CTM = (V,0, T,1I) DIKEEBR 7 1%, RIS 2 RFH ORI tick
Wk, T =T U {tick} L¥BEEND. Z 2T, tick RIEBB 2 RET D IREBRBELR pier 12T O
EBYTHS

A >0AVEE€ [0, AlII(D,C +1)
Pick SO A
Di=DANCI1=C+A

ZIT,C1=C+ A Aec(d=c+ D) BT 5. tick THBEROBEZRFLT, IZMWEL
RRBEAIZEY, TRTOIuy 7EHEZRI LA — FTHEINSE5.

LG IEEREENEZuy JBBEY 2 —/L CTM = (V,0,7 U {tick}, II) OBMEFIL, AT D%
HERZTERORES 0 s,8,... THD :

2.EBD > 01T LT, 8501 € 7(s5) THDE D7 €T U {tick} PFETS.

i, /Ry 7 BBEYa—LCTM = (V,0,7,11) i, & Va2 —AOINEOBEDRESS 5 &
BT BZEEY, BUEV AT AS = (V5,0,TU{rg}, 1) ERE¥ES. 22T, VIEESa—
NMERBOTETHD. £, 5 ERATIREEBER ., JUTOXSICERSND ¢

Prg ( N (w= ui))/\(T =T

ugV?
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EBIT, 7y JBREY 2~ NVOWFIERIZLTOL I ITER SN S.

Definition 21 (7 0y 7 BB T L2 —IILOAEFIEHK)

22071 Vygﬁ%f‘)i_ll/CTMl = (1/'1,91,’_71,1'[1) ot CTM,; = (%,@2,7_2',1_.[2) BEZ LN
L&, XHEKCTM, | CTM 32 2y 7 BBEY =—VCTM = (V,0,7, 1) L LTUTFTDO LS
ICEREND. Z 2T,

1L.V=VUV, D=D1UDy, C=CiUGC, VP =V FUWL, VS=V5 UV’
2.('3:@1/\@2

8. TDFILT & Ty DS, UTO XS ITERINLOLETHS.
(a) T OFDBRB IR LT, 2OEENR L ICEHAENE &

pe A (A (v=w1))
veVR?
F, LOFROBR I LT, TOEER T ITENWEZ
pr AN (=)

veWn F

(b)Tl Eﬂ & Ta E%ﬁ‘@ugﬁéﬁokg

Pr A Prz
4.0 =1 AT,

Example 9 (7 Qv BB ED 21— ILOH)
M150K3, 7y /BBEY 22—V CTIM = (V,0,7, ) BExbhi-t$5.

yi=y+l

LO:t<2

B 15: 7 0y JBBEY 2 —LOF
LT BAEELUTOLEBYTHS
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LV ={myt, T} THY, D={my} & C={t,T} Thbb. £k, VF ={n,y,t} VS ={T} T
H5.

20:m=Logny=t=T=0.

3. T={T0,T1}. ::(:‘, T0 GiLo CDQE'.JI/‘-T“G%U, T1 F:LL Lo 75”)9 Ll ’\@:U(E%%%T&Jé :
() m=ml=LoAy=y'+1At=t/ANT =T
(B)m:m=LeAnt=LiAy=yANt=tAT =T

40 :m=Ly~1<2.

T I T, tick REEBBERETHREBLER pua BELTO LBV THD
A>0AVte [, AN (r=Ly—t+ A <2)
Prick : DA A
(r=mhNy=yAtl=t+ AANTI=T+ A7)
Iy IBREED 2 —NOEMEFIEALUTOLEY THD :

<rm=LgAy=0At=0AT=0>5%

<t=LiAy=0At=1AT=1>"
<t=LoAy=1At=1AT=1>">
<m=LgAy=2At=1AT=1>2%
<T=LgAy=2At=2AT=2>"
<W=I@Ay;3At=2AT=2>lL
<T=LogAy=4At=2AT=2>"5

<m=I Ay=4At=2AT =2>5%

422 YRAVHEBEC1—ILOEREYVI C I TFHRE~DOER

EHFE Y7 P 2T EROEDICERSNIEM AT — FF v — bR TAF A4 MMEBEIEE,
SRR POERII/ 2y VEBBE 2 — PR TE D (AT, Uk (53] 72 L) . TRbB,
M16DL3C, 7uy/BRE a—VIZERERY 7 by a7 O—BARERPET NV E RIRED.
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BWAT— ko

YT Rd 4 AEELE

K 16: —BHRHEEFALL LTOI 0y JBBREY 2 —1

4.3 Assume-Guarantee B IZ & 5 EIEMEFHLRSE

AHiTIL, Pnueli & Manna & D7 7y 7 BHE V2 —)b 51, 52] IZBF3 2 Assume-Guarantee FE=
C X SRR EREE O AE R Z R T 5. EHIZ receptiveness [52] DIFEEHIRILZERL T, K
(= Assume-Guarantee FBRDERHIFEMLRIED AR EZIRET D, 7233, receptiveness [TV 2 —
VAN IR TH D, Assume-Guarantee ERBIEII /BT Y 2 — /L L BREE & DS
BERIZEY, YRAF LAEERITETEFETH D, 2B, BTV — VL BE L OWFIGETERS
NOVART LAPYBERCEEFETHD Z LR RIETEIBRERDD. Z0EDIZ, TRTDEY a—
JV7 receptive ThHh D Z & FIRFET HMER D S.

4.3.1 Receptiveness AT

RHE Y 7 b =T OEY2a—VOBEDOESEEZ R T 2WE L LT, WHFHERAOEREE
L, Nonzeno ZfR7EY D receptiveness [14] ZHEMA TS [52]. TV 2 — N, BLFOWTHADREIC
receptive THBEED.

LEVa—NVORERERERTS. 2%, TVa2—VOREERNEREEE S L, EVa2—
NORRRBEFR S ERBICKEL 2B,
2. BV 2 —VOREESNRAREHTE 3.

Definition 22 (Receptiveness DEE)

receptiveness [T V2 — AV ERE (HRELTWHEV2—VEADED 2 —/) L OERS — L
DFC, FELa—-MIH L TERENDS. 22T, EVa—VEUBRERUTOL S I8ET S . £
Va—VIRREER n 21T 5 D, RERIR Ao B1T 0 . BERREES & eternal B «, 2179
D, BFRIEIR Neny 1T 5. 72720, BV 2 — NV ORIEES n IDREBBBER o, BB LT, HEE
B Amog EREEBR R pior £BET 3. T, REORESE® o (TREBBER o, LTRLT,
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external B o ITRIBER R o, LR LT, BEEE Ao FOREEBEBENR puw, LTRRT5. 28,
ecternal B 7, LI, REIL L VFIHENRDZ TV 2 —VHOBBTHS. IFL, EVa—L0REE
BT, T2 NVRRETHIREES n & external B n, OFESGTHD (DFED, 7= Un).
Fie, IREEERE 71 13 controlled B LIFINA Z 035 5. ERY—ATEONTIL, BTFOX 51, &
DENVEREE XD -

1. b LRESREER 5 X external B rp FRET 572 51F, BEOWRIEER 75 external B
n BEREND. THARREOBETHD.

2. % LERESRRRR A, ZRELTEV 22— AIRREBR n 2BETERLIT, TV 210
WHEER n PBEREND. TV 2—LOBETHS.

BB LRELEV 2N E bICHEEEIR Anog, Do BRET D201, /NS WERIRE
M Dmods Deny} PIBINEN B, ZHUE, Apog < Denp B HIEEEV 22—V OBHETH Y, £5 T
RITIVIREOEBMETH S.

ZORFRFEZRAL 7ITRT. HEICE A, ERRERS — AT TEET 3TV 2 — VO RIBRRT
BRET DD, ETCITE V2 — NV OREEY n BERER BT, V= —VidBo. BRI, £F
DEFITHF LT, TV 2 — VBB OB L0 BT, TOE P2 —Vid receptive THDH. 2B, £
Va—VOBKELIE, TV 2 AOEROBEFFERINEBICK LT, controlled BB Amog B % H
VT SEETHD. -

REEH 1
{"h
I

RS —

B 17: #EERS — L OB

71y 7 BT Y 2 — Vil receptive Th B Z & BT 720, Fex 13X Manna b Receptiveness &
A¥ 7T A [52] ZEMT 5. Receptiveness # A ¥ 25 Ak Receptiveness & #REET 3 7= D OIFEAK
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T& U, Receptiveness ¥ 1 ¥ 75 AMLBWTEY 2 — A BBOBK 2 &S 01F, £07 1y 7 8B%
% ¥ 2 —/Vid Receptiveness 277 &9 3.

Definition 23 (Receptiveness %4 ¥4 5 .4)
ry BREY 22—/ CTM @ Receptiveness FA ¥ 7 7 LIIFWMTF 7D THY, LLTOHEE
(1), (2), (3) 2T HOTHE. 2T, EBED/—FnidERe, 2T x 7B, ICX0 T
ST ERTWD, 28, S 7B, k7 ey 7BBTY = —N CTM O — i VEED)
LEBIEFES~DOE/THD. i, {v,) tick T >ty + €} i,

{en(V)} — V1. puen(V, V1) A{T7 2 %0+ €}

ThHD. L, eu(V) 13/ — Fn ORW, pua(V, V1) i3 tick REEBZRITRATH S, Recep-
tiveness X A ¥ 77 A THOLHEREEND

1. FIEAGAE
(T =10) = VneNodes(p) Pn- ZZT, 0037 0y 7 EBETHY, Nodes(D) 3ZFMIF7D D/ —
FOEETHD.

2, E 2—LOBIE :
FRTTT7TDOREED ) —FIHLT, () tickBB (T¥2—LORRER) X373
THEES, PRV IEARESEn (EV2—ANRETIREESE) , i, () to+e®
2 TRFEIRRIRT 5 tick B (E¥=a— A ORHER) B7 0T b Tnd. ANkl
TOXSIZRHETES

{on} tick I{T >ty + €}
Y

V {on Abp =1} 7T(em) HeomAbn <u}
em=<nm>EC0out{n)
TIZT,elX0XVKREREETHY, COout(n) it tickBH (BT = —ORFERR) MIRESE
Brn (EV2—-NPRETHREER) LS~ AFTEhd, / —Fndbild/— FO&E
ETHD.
3. BEEOBME :

TRTD /) — Fn b tick, RED external BBEO 11 IZF LT, 1LY o, BREESNS, £k
W, 1S Ti(n) DFRDO—DIZEBET LS. BRAWICIIUTOLIICRKREATE S !

{enhbn=wyr{{en NG 2V ( \  (omAbn Zu))}

meN (r1,n)

ZIT, N(rin) i, REBB 1 CXV ndbmilBBE TR/ — FmOEETH S,



LLFIZ, Receptiveness OIEAM 2R

Example 10 (Receptiveness OZEHHI)
Receptiveness DEEBR & B f & AV THATS.

M1 8%, Mifed LTEBREZABRSEBETOVAT AOHETHS. M1 81X [52, 54/ DL
EICRES . A BT, y 0y 7 BREYa—VIHEETATHY, AERRSFEE LTI Manna
LOETERBELTVANDTHS, ZORBIIFMA— b b [48, 41] L FHRIC, RIBR UK
BEES DR SN TRY , WIBICIISRIATERERML 2L B3B Y, KEBBITITF A I 7Rl
R, Uy FARRUARY M 2 Rb 5. B 1 8DME I vy VBBEY 2 —//VIZHIE-ST
B, BLTiC, ®1 8 DHAREHATS.

T DY RTF AEE S 2=V controller £ B 2 —v lamp DEFIEREL THEIND.

contorcller

O<tgoo,t:=0])

power—on
@_o. (£=10,t:=0]
{0gt<oo, t:=0] lightepower—~oft
power—off xi=x+1
Lamp
x:=0 [(0<ec<on, c:=0]

light
light-off ) { light@
[0<e<co, c:=0]
_‘\\\\\“*=-ifght

[0<c<eo,c:=0]

power—off
xi=x-1

X 18: KL AT A

ZOMAREUTICBATS.

1 ITREBETRL, AOFOXFFNIRELTHD.
2. RENIRIEEHBERL, [ THEREARMEZA IV IERE s vy JBRDO Y £y FEFT.
[JEEERTORVXEFILESOF| & LR34V P THY, REEBA L 2D, 28, el
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B, A b I RBAELRVEADR, A<k 3BETES D LEABWT 5. 21, KIEED
AW TSz =2+ 1 IXEFER 2 2 +1 THZ L E2EKRTD.
9. VAT AOBEMEREIHET A F P 2 — controller \ZDWTEHFT3.

(a) WEEZ o IXBIEATH T AREES, RIS onITBEB A>TV B REL 2R

(b) 4~ b power-on I AR BREANIZZLERL, TOEVa2—VOREILL > TRET
BARYITHBDT, ZOARY MIEABEBERECLVHEINIEY 2—1ADEBR
Th D erternal BB THD. Lo T, TOBBITRECBREL 25,

(c) A4~ b power-of I AP BRE 72 Z L &AL, ZOA XY M X DEBIL power-on il
L BER L R externa B TH Y, TOBRBIIREOCEBIEL25.

(d) £~ b light i controller WEIRICR LT 10 T LITHNRERA LV EEE2RED T L
ERL, ZOFED2a—VEHERRAESEEINEA X M THEIDT, 20X MZLDHER
ITES -V EBEBEHBE L TWEEB TH D controlled BB THD. ZOBBIIETY 2—10
BifEL 25

4. BERTHBEY 20— lamp ITOWTHAT S,

(o) REBA light-of IXBERAHE X TV BIRIEL, IREEL Light-on IXBERDBI >V TWH RIS 2R Y.

(b) ZDFED 2 —LHNOBHIX, ALTA Y MEbD controller NOBB LRHTS. £, 7T
DEBIL contoroller & AR Lo TR S, BB THBATERW. LT, ZOEYa—
NAROFT_TOBBIT enternal BETH Y, BREOBMEL 25,

OHEE I vy 7 BB D 2 —MIRIGST CERAT 3D, BV = —/ controller &7 2 v
VBT a— BT R, T ITC, TOEVa—VORELETTu—INVEFE L T5.

1.V ={u,z,t,T}.

(a) VE = {u,t}.

(b) VS = {T,z}.

2.0 u=o0ffANe=0At=0ANT=0.
3 0: L.

LB TET ITHTHREBBREGRp IUTOL S TERSNG:

(a}ppowgr;an cu=offAuw=omAz =z A0<L<IAU=0A0LTATI=T.

(b) ppower—ofs U =0nAuw =0ff ANt =2z A0S tAU=0A0STATI=T.

(¢) Prgnipomer—ops - U=0n AU =onAzl =z +1At=10At'=0A0LST AT =T.
(d) prick - BA > 0{u=w Az =z Atr=t+AANTI=T+ 7).

LA ED Y AT 5D Reecptiveness ZFEAT 5. Z Z THLE ¥ = —/V controller ® Receptiveness 0D &
AT S, Efr, B2 VEHUEEYa— e LTHRT 0T, BREOBE  bEETS. &
HEREOEIETH . BUFIC Receptiveness ¥4 ¥ 75 L&k 7T

K19ELUTICHATS. 2, ANFO/— FOSMID ) — FIZWRAIO LAFEED / — FTH
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P

(ns tu=off A x=xtl A T=t0 85:l2)

tick

{(né P umoff Ax=x=1 A T2t0+ E 54:0)

power+off powerton

[n?_,: u=on A x:zp.]_ ATBED @-—

L] I tick

[nz P uzonA x=x21 AT zt0+10 52:0)

llight- power —-off]

[nl= uzon A x=x+1 A Tzt0+10 .51:{9

tickl Ilight- power—-off

(IIo: u=on Ax=x+1 A T>t0+10 50:CJ

[X 19: Receptiveness # A ¥ 7 A

D, SMAlD ) — RICIFEET B Z L, RO ENPO /) — FICEFEET S 2L ThD, fl2E, B1 9T
X, power —on &Y, ng ERT g i n KEBTAZLEERTS. £, z=0-1<00LE,
t=z-11kz=0TdhY, TNUSADLEIL, c=2"11Fz=2—-1Th3. LEL, zZFIDORE
Oz EEWTS. BB, M19TIE, J—Fn; IVEMELT, B0 2z DEIX0 THLDT, HAiZ
z=0TH3D.

wITREBL BRI a— AN TH D, (I XV AT AREERRB LEBEO~RAZ -2y 7 T
DETHD. BV 2 —VOBHEIIXBRORE TR L, BREOCBEIIMRORAITRY.

1. 7—=Fns &/ — Fng ok v, REL of icBWT, BEOBIETH S 75 /i esternal BT
DAY N power-on iz L ABBARAE LRTNE, TYVa—ARORFRPERICERT D Z
LERETES. $bb, TORBIZBNT, BERBOT V2 —LOBE (EVa—VO tick
BE)BRHLZLBOND.

2. BEOBETH B4V k power-on iz X BBRHIZ Lo TRIBE D on Tz o7 EE, REPEE
FDRTNE, J—Fng &/ —Fn &0, T2 —AHNOREILST 108ERZ EHRIAT
& X DI controlled BETHBA R b light X ABBREES. TLT, tickBEB L light IT
EABBYEVELT, RERERCEETI L ERATES. 74bb, ZORBTENT,
BB DT P — LV OBME (n iITBW T tick B, ng ICBWTA XU b light T X 588 Bd
B ERDNS.
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PLEX Y, ¥ a—)b controller (FBRERIC X DD I aiT i, RIS of IC BV TR 2 BRI
EH LT, BRECX>TREBLZ oniCENTHOLREEZERICERLEITSZENTES. Lo
T, ¥ 2=/ controller 73 Receptiveness Rl & REEATE /=,

n

4.3.2 Assume-Guarantee BIZ & A BEMEMILBITF S

27, 7y /BREY2—NVCBTAEENFEMUREFE 42) 2E&EL T, KIT Assume-
Guarantee FERIZ L B EEMNFH{LRIEREZ EERET S.

70y I BBEY 2 — T B IS EREE O AR T, BEEOBIEE XA I
RSB OB L ¥ 1 2 U 7RIRIZEE s, BAbgElEsbi b L Ty
BrEZD. BEOEEHIIBEEORBENLREETHY, ¥ IV THHOEERR I vy I TR
BRI TIRMEENAE IR TV LELS. fIXE, B bRo /vy /B ADFAI VT
BB IA <tA <ut THY, BIRLEBOENBIC <tC <uC eT5E, 4 <€ <uf <ut TH
X, FA I THRBREIND T3,

Definition 24 (FF#b DRI —I)
CTMC = (VC,0C,7C 1) # CTM* = (VA 04, 74, TI4) ZFH#AE L TWB Z & #REET 50—
NEHUTICRT. 271, CTMA O3 _RTOEELEHII CTMC LK TH 5.
1. ©° - 04
2. V¢ € TCIZH UTULTFARRY 320

pre = Nragra pralal]

4. CTMC C CTMA

ZHIEEER L ZTEAT A2 A—ATHY, HDaBFELT, 1L 2&8FTLE, 40X SIZCH
EREINBLELEEFEHRTD. BB, B - 3B L YN I VIR EOmFORERREETRLT
B, #BLBEREET. CTMA OTRTOHELEIZ CTMC OEELETH S & v 5 &R, 4
“BﬂJﬁﬁthzé%% (Fhrbh, HELHKICET A8/E) B8 CTMA & CTMC CRIUChH D HE
BHBNOTHD.

T, —OEITIE, LTERKTS.

1. TTBIXMIREEES OC 2 bl 04e] THB Z L EEKTS.

2. 29T B pro DIRBEB S R2RIEER palo] ICL WV BHAINHIEZERTS.

3. BITERRHR L HEHRE TS/ Th .

4. 41TBIIFEH CTMC C CTMA Th Y, BEAMAESHSLEEFELSEMELTNWAZ &
EEERTS.
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ZIT, ol biEO  — A VAT & BEAEOER VC OERICEESRL 5 5HEY
B VAT RS VO ORER) CEBEHEL AEREERT S, L, EFEUGRERT CTMC
Fik CTMA CHEND SO THD (L0 ERZIE, BRARUFRERIE Prueli b OIER [51] O
D SPLr BRETEEZEINDLOTHD) . 2B, ol dL3UHK [79] D refinement mapping (FEMLER)
ICHYET 5.

Y, RIE{LARDiREg & bR ORER 154 1 D55 ORMMERFEDEFI ZHH LT, K,
RBLAROREE & BG(CARORED L H 1 OLE OHMLRIEOSEHIZHAT 5.

Example 11 (FHE{LBRSIOH (1% 1 0ES) )
B2 00k 512, B4R CTMC = (VC, 6, TC, IIC) R UHSILAAE CTMA = (V4, 04, T4, T1%)
NEZENHEETE, 22T, a2 TOXH0EETS

| if BEALARROIRIED 3 then y+ 1
- else y—1

B, yA0DEE Y 1IXy—-1THD. FFL,y=00, &R y-1=0-1=02&73.

yi=0 xi=y¥l
x:=0 xi=y+l @ @
——
yr=xtl

(1) H&bite

) @ @ @
—
y:=y+2

(2} E—ﬁiﬂ:ﬂ:ﬁ 1)

x—y+1) —y+1
xisyH
—x+1

(x-y+1)
(3) Bk oo & DL LR

X 20: FHEH{LRFEOH (1% 1 DS

K2O0DRBIZZAIVIHIRN0 < e=T < 5 BTN TWBE, Zhid, BETHESMSF
U =1—-0<c=T<528%HTH. 2L, uu = 1 RREBEO—INEH K1 THEZ LE
BET 5.

PTG, B ESMBIAEEE LS EMELTWAZ L ZMIET 5.
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FT, 00 - O] BRY LI E&ETFT. 22T, 0% =(uy=1Ay=0Ac=0AT =0 BT
Ol=(ui=1Az=0Ay=0Ac=0AT =0)Thd. £, 04a] = (u; = 1 A (if BE{LEROR
BER2F7113 theny+ lelse y—1) =0Ay=0Ac=0AT =0) ThH 5. ®xi, 6° - 0o} ix
B Y 30,

WIZ, V78 e TOWRHR LT, pre — Vyacra prafa] BRIV DI & 27T

1 B bARBSREB 1 b REB 2B T &
(u1=1Ay=0A0Zc=T<2DA(u/=2Ay=yA0 L ad=T1<5) — (u; = 1A (if BFk
HEEOWENR 2 F/1X3 theny+lelsey—1)=0Ay=0A0<c=T <5)A(u/=2A(Gf B
AL ORIEN 2 E721X3 theny+lelse y— 1) =y + 1AW =y=0A0<s=T1<10) T
H5. BEpBROBEEL &4 I 2 FHRPHSIROBEEL 7 4 IV THRICEEEINDL O
T, pro — p'rA[a] EN5A/RVACH

2. R bHARPRE 2 1 bRES LB R T5L &

(u1 = 2Ay = 0A0 < c =T < H)A(wy! = 3AY = y+2A0 < of = T1 < 5) — (ug = 2A (i f BRAKAL
BOWEER 2 F72133 theny+lelsey—1) =y+1Ay=0A0< c=T < 10)A(uy/ = Ayt = (if
BB ARRORIER 2 7211 3 then y+lelse y—1)+1A0 < s =T1 < 10) ThH 5. BEMfIHR
DR E F A LV THBHSIAROBE L 4 I U THIRNIRBEEND DT, po — prala)
VIRE Y 320.

3. BB PP REINDIREBE2IIEBR T L &

( =3A0<c=T <HA(u/ =2AyY=yA0<ct=T1<3) = (yy=3A0<c=Tx
10)A (uy/ = 2A (if BRI ORER 2F 7133 theny+lelse y—1l)=y+ 1Ay =yA0<
o=Tr<10) CTH5. BEHRILHEROBEL ZA I THPSTHREAEROBREL F A I 7H
HINCEESNDDT, pe — prala] 1XARY .

BB (2) L (3) BBV IETOT, VrC € TCIE LT, pro — Voaera prala] ERY 0.
BEE Y, EAAES SRS E L EMMEL TV 2 E RRIEETE 7.

Example 12 (FH{LBREEDH (B3 1 DES) )
K210k 5T, B CTME = (VC, 06, TC, TI) R Ui CTMA = (V4, 04, T4 I14)
NEZ BN ETD, 22T, a% U TOLICEETS

A { if us¢=2 then 8

Uy =
else u,©

R L, w RS OREL 2R R — A AV ERTH Y, n TSR OREL 2R o —
ANVEETHB. alf, uC =200 ut =3ThY, u,¢ =2 TRVEBIEwA = wC BERT .
DED, XU TEERTS :
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1. ulA =1 %Ulc =1 '}:ﬁ%@ié
2 ut=3%uC=2vuC =3 BEHZS

yi= 1 ) 3 "
1oy H =
0=¢=T¢$5 b . 0£c=TX10

(1) gLtk

yi= yr=yHe
. ——
—
’ yi=yt2

(2) Riftitk

=0 1 e
¥ s - . 2ET3 ——;
= "\ 0Ke=T<10

(3) B#e ik MEE Ltttk

R 21: FAMEARTEDH (£ 1 O%EF)

DLFCiL, B LRSI AEEZTE LS EMEL TR Z L 2MEET 5.

=9, 0° - Q4[] BV I2Z EEFRT. ZZT, 0= (w’=1Ay=0Ac=0AT=0) RV
4= (A =1Ay=0Ac=0AT=0)ThHd. OADREwu* =113, alzd?, w=1ICEEH
25, @I, 0% = (u,C=1Ay=0Ac=0AT=0) 20T, 6° — 04[a] IZEK Y 3LD.

W2, V18 € TO TR LT, pre — Vyagra prala) BV D E 2T

1 BRI ARE 1 o RE 2B T 5 L &
(b = 1Ay =0A0<c=T <A =2Ay =y+2A0< o =T/ <5 —
(A =1Ay=0A0<c=T<BA(mM=3Ay=yA0<c=TI<10) THY, ailLY,
EERIERY S0,

2. BN RE2POREBITEBTLHLE
(€ =2A0<e=T <A (WST=3Ay=y+2A0<=T1<5) = (" =3A0<c=
T<IO)A(uM=3Ay=y+2A0<a=Tr<10) THY, alz kD, LXK 2.

3. B LAAESRE S O RE2 BB TH L &
(u:° =83Ay=0A0<c=T <B) A =2Ay =y+27A0< g =T1<5) —
(1A =3Ay=0A0<c=T <IOA (M =3Ay=y+2A0<a=Tr<10) THY, all&
v, EFRIEAY L.

ER(9) & (3) BRDIETOT, ¥ € TOUH LT, pro — Vyaera prala] 2D 0.
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WA, R ERPHBEREZELSHEMELTWD Z L BREETE .
n

RIZ, Assume-Guarantee FE\N% Eflk L T 2 @M LRIEFHEEZ ERTD. EV2—1 10
BREOE VLR CTM,? & TP 2—1 2 ORIBEDOBEVVERE CTM,? 2 bR S 15 BHIEHE
THRKRE Y7 b7 =2 7REY 2 -/ 1 ORMBEDOEVVEEE CTMC &£V a—/ 2 DHIREDE
WL CTMC SR SN A WFIBETIERE Y 7 My =TItk o T, EXREMEIshTY
HLEEMATAREEE LS. ZOREMEIE, CTM,C | CTM;Y & CTM,” | CTM,* %
RTZETHBN, CTM;C | CTMC DRIERREL 20, RIELFHETHS. 22C, LTFO
£, CTM,C | CTM,® O ##iT T, BB HEMLERI T FERRETS. =L,
CTM;* | CTM;* 13 CTM,;* & CTM,” 2SS FIEIET A LR Y 7 Y = 7 2 BT 3.

Theorem 3 (Assume-Guarantee B FEMNEMIERIE) L, CTM;° || CTM,* C CTM,4
& CTM,® || CTM;# C CTM,? #2561, CTM;C || CTM,C C CTM;* || CTM,* Toh 5. 77
L, CTM,* & CTM,#, CTM,°, CTM,° X, 7T receptiveness £ RT3, i, CTM,” |
CTM,* DT ~_TOIFELKIT CTM;C || CTMC DHEELEETHS. 22T, CTMA : £V a—
N1 DHBEOEWERE, CTM,? : EV=—1 2 DHSEOE WS, CTM,C : ®¥a—110
HEEORWER, CTM,C : Va2 — 2 OHBEDERNETHS.

Proof 3

(FEEOHH)

T OB T, RO & 5 BRBEAVD : 20T, o 1t CTM;A o — 7 A 5% VAT % CTM,C
DERK V¢ OEHRRICERT 5 2 & d OTMA O v — 3 A E% VAT omERE CTMC L%k
Vi ORBRICEHRT B2 & 2ERT 5.

E7, 0, C 1 CTMC @ j EE OREBBEFETH Y, p, ] 12 CTMA 0 j % B OREEEBH
"ETH.

(B2 OTEAK)

%, CTM; i receptiveness ZHs7$ 0T, CTM;© OFIHi%M: 01° R URIEEBBMEDF p,, 10,
0r'C, 036, L BEET S, RIZ, CTM,C 1 receptiveness 2 a7-5 0T, CTM,C OAIEI%&E 0
BEOREEBBBEEDF] 0,2, p,%, p,%, ... BEETD.

E 7o, CTM,# X receptiveness &M T 0T, CTM,? DS 04 a;] RUNKEEBZEGE DT
pr A en], pr ], pr o], .. BEFET B, WIT, CTMo? 13 receptiveness W73 0T, CTM,*
DEPHRM: ©%4ap] RUKIEBBBBERDF pr, 4[], 01,24 2], pr?Aea], ... BIFET 3.

ZDEBOFEATIE, CTM;C | CTM,” C CTM;4 & CTM,C || CTM;” T CTM,” %73
ISR R ONREEEB MR DF2> 5, CTM;C | CIM,® C CTM,* || CTM,? #4854
ROREBEBEROFIZHEERTS.
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UTFTIE, —takd o bil, EHEMRICT DI, TYa - VOBFIERIT TS TEE
BELWEEREZD. 21, EVa2—AOUFIGRITREESERORERLEXS. hoese
LRAKICHERCE 50T, FEOHE L0, LRESEENTS.

CTM;® || CTM,% C CTM,* ¥ CTM,C || CTM,* C CTM,* & Wi/ F FI#i%lF R R EER
BGROFIMA S, LT X 5 2a#ddR CRIEBBBEROFIZHERT D

1. TS DR -
() RELY, O A O] — B [ay] 72D T, O A O%[ay] — O[] A O*[ay] THSE. ¥
21T, 8¢ — O[] ThH 5.
(W REL D, 02€ A OY[y] — O¥[ay] DT, 0% A O[] — O[] A O[] THD. ¥
212, 0 - 020, THB.
PLED (a) & () &1, O AOK — O[] A B[] THD.

ﬁt“]’: D ; 10'1'110 A p’I‘:2A[a21 - pnlA[al] ¥ 107120 A pnlA[al] - P1-12A[042] 1“3)5 'a—f,_.ﬁb‘t_),
Py CA Py 2A[C‘Q] 2 Fr lA[al] %ﬁﬁm{bfé ngﬁ?)gﬁ?'f LT, 7530, Pr 2€ A pnlA[a]_] 3 Pry 2A[042] %
LT B BURRIIET B, WAIT, prylC A pr 20 38 pr Alan] A pry *Alas] %ML 2 BR 2R
RTED. DLEEY, p10 Apn™ — on ] A pr, o] BERLTE .

BT, pn'C A pn® = poAloa] A or, > [ag] ZHEALTS
(a) TXTDE Y 2—)VIX receptiveness BIRT=T DT, p, g, pr?Aon] &V o IWREEEB SIS
FETD, BRI, pr2C A pn A on), pniC A pn?tas] &0 IKEBERFINTFETD.
() REEY, prn'C A pr ) = prMoa] THY, pn e, pr'4on] &V o TORIBEBRFINEF
D, BRIT, pr ' A pr,Hon] — pr M [on] BRERTED.
(¢) 2T DE V=2 —/Id receptiveness ZMIZT DT, py 4], prton] &2 ICREEEB S
A5, BRIT, 002 A p lan], prC A pry1Alc] & VN0 TARBEBBBI R TEAET 5 .
(D EELY, p,2° A pn o] — prnaz) TH Y, pr 2 on], pr,24]en] LV > ICIREEEBSIRTE
ETD. BXIT, pr,%C A prPan] = pn2tan) PR TE 5.
BLED (a),(b),(c),(d) £V,
p'rzlc A p7_226‘ — POn 14 [011] A 30722A [012]

PR TE 3.
PER#BYETE, UTAMRTES :

pmlC A ,01‘326 — Pry 1A[O!1] A ,07-32A [Oé?}:
pmlc A p'r42c - pnlA[al] A p742A[a2]’



¥ %12, CTM,C || CTM," C CTM,* || CTM,* #EEH TE .

| ]
4.4 Assume-Guarantee BXIZ &k S EENEFHLBEITDOEH
AETI, SRR 0BEFIC LD, BELEZFEOFSEZ 7T
4.4.1 BHFIYDEH
X2 213 E ALY O BEKHEETH S, TrainC I IFIEZRTES 22— L ThD. Gate i

BHAY Z2RTED2a—NThD. ZOBHEVITFIENE-S< EME T, FIESELE D 6 H
TALEENS LM% LT 3720 OBAEID Th 5.

Train® approach
[0=x]
x:=0 C)
far
[120=x] [40<x]
exl& /@>
[60<x] [45<sx]
x:=0
Gate®
approach
[0g¥y]
oL@
up lower
[20< vy <30)] I l [O=xy<1]
raise down
[Osy=<l) [Z20=<y=<30]
@—
[0=s¥]
y:=0

B4 22: BEAE0 0 o Bk biA%
DT 2 22855, 220, ATREBETRL, POBREIDREL THD. £, KEHIREE
BT LT, BRI XTI LA bBBA, FRO [ | CHENEZXFFNIBBOTRRSEN, T
DXFFIEHA~DRAZTT.
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1. Y2 — TrainC #LATICHETS.

(B)XIZEERO /vy 7ERTHD. BELEIHTHD.

(b) F# approach 1%, FIEBEELHEID IZESNcZ & 2RT,

(c) B in 1%, FIENBAHEI Y T ATl &AL, EOFIE G BEAE O ITIT-OVT A B 40 70
I /INESVEREER TEZEVICALRWVWET D,

(d) B out 1%, FUESEEAHEIY OHAEI L E2RL, Y OFIE BB 0 ITESWT B )
DEHBETLHRHEUELISNETSHS 55,

() BfE exit I, FUIERBEAH G D ZHTH LB Z L 2R L, EOFIE HEEAE] D ITESWTH
LEEAEID FH T LEENRS T TE0 MU EIISNETHE &1 5.

(f) TBFE far 1, FUEABEAEIY M TECENLZ L 2RL, FOFIESEAE D 2 1T LEENh
THH 120 B ECEEENS L7565, ZhIVEOREERL, RICESTVITESNT
EFIEERT ET 5.

2. BT a— Gate® EUTICHHTS.

() y REEE DI ny JEHTHD. BRE#HTHS.

(b) B approach i3, FIENELG Y ITE SN Z LIL XV ELN T BEFERELLILE
Y

(c) B lower 1T, ZHELESRZAEL, ME2TFADEZ L2RT. 0L L1 PDRLT TAHE
EHZMETITHDS L35,

(d) B down X, 2 TR LI L&FT. EEEZELTAL 20DHAULEBRLTTT
THzBL7 3.

(¢) B excit 1%, FUBLASEEHE Y 2HTH BN Z LIt X D EDN T BESEZHELEILE
e

(f) B raise 1%, TELEESEZAEL, M2 LMD L2FRT. 0DU LI PRUT TLE
EHZEELTFHRDB LTS,

(2) B up X, M PRI Z L BRT. BHEZE LTS5 0BHLLE 0BT TLITH
25 ETB.

3. BBA O—KT 2EBRIIAHT5.

2 2 D&EY 2— L3S Receptiveness #7732 & #LUTICEERAT 3. ZZ T, HEOHS L,
Gate® OFFADHTYTH, Train® b Receptiveness 7T

i UIT, Receptiveness DIERFICITBROKNBSLETH B DT, Gate® DEBBEZE Y 2 —/LH
s\ BB L EERAEET ABRBICRET . ZOEYa—IBW T, B approach & EH exit
HEETH B TramC iz X > THBE SN D external BETH Y, TOMOBRIIZOEY 2 —VHE
MRS B controlled B TH 5.

w2, BREORNEZEZE L, BROREER TH S rp EMATE LI A7 A E LT, Receptiveness
FA¥ TS5 hEED, €2 313, Gate® ® Receptiveness ¥4 ¥/ 5 L THD. ZIZT, nid/ —F4
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THY, i TRBAETRT R —IAERTHS. SRF XU FTEETHY, 6 : il3d(n) =1 Th
A, elde=20ThB. i, KRENIEY 2 — /S EIHET 5 controlled B E 721X tick BB TH D,
HRENIRENHIET D external BREE 21X 7 TH S.

[nsz uz=5 AN T >tpg=0 S 3 6 ]
approach
[nsz Vz=6 N\ T>2tp=0 85=5J
! lower
[n4: Up=7 AN T >tg>0 5434]
down

r

[I‘l3: UZHSAT2t0+E>O 83=3j

exit

[nz: Vz=8 A T>tg+e>0 &s: zj

raise

[nl T V=10 T 2tog+e>0 & : 1]
up

r

[no= Uz=5 AN T >tg+e>0 &p: oj

B 23: Gate® @ Receptiveness # A ¥ 7 5 A

X 2 3 @ Receptiveness & A ¥ 75 I id Receptiveness D2 LTS, X-oT, Gate®
Receptiveness W73 Z L 2 TATE L L/ 5. |

X 2 3 @ Receptiveness ¥4 ¥ 7 Z LA&EHHTD. ZOFA ¥ T TLADBEV D) — Fldng £
ns E£7lding THB, BBEVDRAE ¢, £ T3 &, J— N g ICBETHIEERFMIZN T ¢ + e LLEME
ATNDBZ L ERT. ZHIi3ER approach & BB lower N T =ty TRAELTH, BY down 13T ¢
UEORRPBB LB TRETDI LWV Z LTIV RERD. $hbb, /— Fng DR TREBICE]
BT AN e L B RERICEREIIEDZ 27T, 2k, MR TREINIBEIHHINLE
BIXWOTHLRAETIZENHETHIN, BELDWIREREDLZS 20615, LL, BELARWE
G OMOBEE (15 Fhid tick) 2RAEZRTND D, EV 2 - AR tick BEFREZE TN
DELLMTHY, REIIREOTEEZHITRVEIICEMEL TWHWAIXTTHAHOT, MIRETRE
NEBEIRBAELRITIVIRMEIZITE LRITA Z &IChd. ¥, Z0FA Y7 F AL — Fng 153
BLEDER, ) — Fng DT REBICBELCRROEREROEZ {H 23752 T,RALFAIYT T
A TERBOFHEIZEIT D Receptiveness #FFHT A LB TES. Lo T, &/ — FTRENDIKE
28— RhoHTWARHIOTRTBRICEG T AWIEN ” £ a—ABBORE " Thd. 207
TV 2 VREORIE T I X S IREES T ERILRET TV &/ — oy ORTIREBICERICEEY
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BOTHHRL & e SORRMBEATNE, BT 5.

4.4.2 Assume-Guarantee BRI & 3 EEN LRI EE

A T3, Receptiveness DIER CHW-BAHEIY OAKRTHHE2 2 & FOHMBHARTH DK
2 4 % BT, Assume-Guarantee TERIT & 5 EIEMEMIERFEO R IMEE T B, WESEROD
Bk FEERR2 2 LAETHD.

Train®
approach

[o= =]

G —— ©

exit
[eo= x]
x:=0

Gate®
apprcach

lo=svy]
~ vi:=0

©)

exit
[o=s¥v]
v =0

B 24: BEAHE]Y OBk

K22 &E2 41751 5 Assume-CGurantee THRUC & A IEBHIFEMIEREEIT, LLT O 2 MEL Y 3L
L REETB T T, Trainl || Gate® T Train® || Gate® BV O Z L EEATHIETHD.

1. Train® || Gate* C Train®.
2. Traint || Gate® C Gate”.

= =T, Receptiveness DIFMA L, MEOH A £, FWT 585, T3TDE Y =2 —/Uid Receptiveness ¥
WL TWaA.

Train® || Gate® C Gate® DIEHZ LA TIZRT.

DI, ZoOFE Y 2 —AOEFIERE Train® || Gate® D7 2y 7 BBEY 2 —VEUTIRT.
T IT, BV a— Train® ORELETRIR—AINVERE U, TV a2V Gate€ OREEL RO —
TN F upy &T 5.

1.V = {Ug,iL‘,T} U {’(‘Lz,y,T}.
(a) VF = {lh,z} U {u2, ¥}
(b) VS = {T}.
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2.0: (U =0Az=0AT=0)A(ug=5Ay=0AT=0).

3I: (up=6—=y<DAue=7T—y<3)A(us =9 -y <L) A(ug =10 — y < 30).

4. %1 € TICHRTHREBEBER p, JUTOXSICERESND:

(a) Papproach : (Ul =O/\U1/=1/\0SCE/\.’.E!=0/\03T/\T$TI)/\(H2$5/\152’26/\0_<_
yAyl=0AN0<TAT=T7).

(b) prower : (Uh=UdAz=a)A(us=6Au/ =TAOLSyAy=y/ AOSTAT =T1).

(¢) paown : U1 =UiAz=a)A(ug=TAut =8BA20<yAy=yAOSTAT=T7).

(d) pecis : (U1 =1AU=0A60 <z Azl =0A0<TAT=TNHNA(uz =8Au/ =9A0 < yAyl =
OAOLSTAT =T1). .

(€) Praise : U1 =TUAT=0)A(ua=9Au/=10A0<yAy=y9AOSTAT =T1).

(B) pup: h=U/Az=2)A(us=10Aul =5A20<yAy=y/AOLST AT =T7).

(g} price © A > 0.(Uh = Ul hug=ud Azl =2+ ANy =y+AANTI=T +A A (ug =6 —
Y+ A< DA (U =T—>y+A<30)A(ue=9—y+ A1) A(up=10— y+ A < 30)).

iz, BVa—NCae D70y 7 BBED 2 —VEUTIORT. 22T, ZOEYa—/LOIRE
ZERTO—AINEEE U, L T5.

1.V = {Ug,y,T}.

(a) VP = {Uy,y}-

(b) V5 = {T}.

220:U=5Any=0AT=0.

3.I0: 72 L.

4. % T € TIERTIREBBEG o, T TOX I IIERSND:
() popproach : Ua =8 AU =8A0SyAy =0N0STAT =T1.
(b) pegit : U2 =8AUt =B5A0SyAy =0A0STAT=T1.
(C) ptmkEA>0(U2=U2’/\yf=y+A/\TI=T+A)

wiz, Traint 1| Gate€ OEBHORIET S Gate® OBRBREFLLTIZRT

Train® || Gate® | Gate®
XY A BH approach approach
lower idling
down idling
exit exit
raise idling
up idling
tick tick
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Z 2T, Gate DER idling DEBBRIZELT THD: piging : Ve =Ut Ay=y AT =T1.
WIS, FMEE B o ZUTICEET D

([ if  ug =6 then 8

elseif wup, =7 then 8

Us=1< elseif u,=9 then 5
elseif ue =10 then 5

| else Un

DEY, U TZERTS !

U =i(i £6,7,9,10) DL &, Up =i B uy =i ICTBEEHZD.
Uy =06DEE, Uy =8k u, =6 ILEEHZS.

U =TDEE L, =8%u=TILEE#Z5.
.'U,ng@k%,U2=5%U2=951ﬁ%*ﬁi5.

LU =100 ¢E h=5%u, = 10ITBEEHEZS.

IT TR, FEREEELE U)o LEERT 5.
Wiz, SEMILOBIEN— V% BWT, Train? || Gate® C Gate® ZPATIWCHEHT S ¢

1. MEEON—VEFERTS.
(U1 =0Az2=0AT =0A(uz=5Ay=0AT=0)—= o] =5Ay=0AT=0.
N

Up=35

oo L0 b

T OHBRIIRY SIo0 T, PIEEEON— A ERH T
2. KEEBBEHZRONL—LEIEHT 5.
(a) Papproach 2T,
(U1 =0AU=1A0<2A Az =0A0STAT=TNA{up =55ANup/ =6A0< yAy =
ONOSTAT =T - Dol =5AUpla)) =8A0 <y Ay =0AN0<T AT =TI

o v

_ us=>5> up/=06
Z OFHERILAL D 320,
(b) Plower WD,

(h=UAz=aNA(us=6Au/=TA0<yAy=yANOSTAT =T1) — Upla] =8 =
=6

Uplat =8Ay =y AT =T1.
_W—-—'—/
unl=T
Z OFRERUTER Y L.
(C) Bdoun H__.OL’\T
(U1=Ull/\:c=:cl)/\(u2=7/\u2/=8/\20gy/\y:yfA0§TAT=TI)—>Ug[aa]=8=

[
uz="7
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Ut =8Ay =y AT =1Tv.
S —

u2f=8
Z OREBITR Y L.
(d) Peaiz 1= IUNT,
(U1=1/\U11=0/\60§:c/\:r,lx0AO§T/\T=TI)/\(u2=8/\u21=9/\05y/\yl=
OANOLTAT=T1) - sla] =8AU[a) =bA0<yAy=0A0<T AT ="T1

S—— e
ug==8§ ugl=9

Z OFmEITAR Y L.
(e) Praise 2oV,
({Uh=Unec=2NA(ug=9Au/ =10A0< yAy=yAOSTAT =T — Usla]=5=

N
us=9

Uola)t =5Ay =y AT =T1.
up!=10
Z OFEINUIR Y L0,
(£) pup FT2NT.
(Uh=T/Az=2NA{ua=10Augt =5A20<yAy=ywAOLSTAT =T — Usla]=5=

[ —
ug=10

Usla)t =5Ay =y AT =T1.

—

= DREAIIL D 3.

(8) prick 12T,

i ug =6 DEFE.
A>0(Th=UAve=ud Al =2+ AAYy =y+ AANTI=T+AAN us=6—y+A <
DA{ug=7T—=y+A<30)A(tg=9—-y+ A<D A(upg=10 -y + A <30)) —3IA >
0.(Uz[a] = 8= Uzl = 8Ayr =y + AATI =T+ A).

“w —

un=6Vuz=T7 ugl=6Vua!=T7
T OB Y 320,

. up = 7 DBEA.
EIA>0.(U1=U11/\'U,2=ugll\:cl=9:+A/\yl=y+A/\Tf=T+/_\/\(ug=6——>y—l—/.\_<_
DA(uz=7T—=y+A<30A(uz=9—-y+ A< DA (ug =10 —y+A <30) — JA >
O(yg[a] =E§=\U2[a]1=Ei/\yl=y+A/\Tf:=T+A).

v ———

Ua=06Viua=T wupl=6Vun!=7

Z OFEEIIR D Lo,

iii. up = 9 DHFE.
SAS0.(Uh =UAue=ud Azl =z + ANy =y+ AATI =T+ AN (ug=6 > y+ A <L
DA(ue=T—=y+A<30)A (=92 y+A<)A(ug =10 — y+ A < 30)) = 3A >

66



0.(Us[a] =5=Uslo)y =5 Ay =y+ AANTI =T+ A).

Sr—- ~
-’u.2=9 . 1:3:’:9
Z OB D 320,

iv. uy = 10 DEA.
A>T =U1thyy=u/Aet=z+ ANy =y+ AANTI=T+AAN(ug =6 —-y+A <
DA{ug=T—=y+A<30)A(up=9—-gyg+A<NA{u=10—-y+A<30)) — 34>
O.(yg[a]m?myz[a]f=§Ay!=y—l—A/\T!:T-f—A).

us=0 upl=9
T OFBERIIAL Y 320,
v. EDMDEE.

AU =U/Aus=ud Aol =z +AAY =y+AATI=T+AAN(ug =6 - y+ A<
DA(uy=T—=y+A<30)A(ug=9>y+A<1)A(ue=10— y+ A <30)) - 3A >
0.(Usa] = Ul Ayt =y + ANTI =T + A},

——

N’
ug/

Z DRIBRIER Y L.
PEXY, Train? || Gate® OFT_RTOBRITREBBBHEON—NVETRHTCT.

UEXD, REA—VOREE TN THRATOT, M Cdh DL TR Y 32

Train® || Gate® T Gate®.

B Train® || Gate® C Gate* & MIEIZHERAS 5 2 & T, Train® || Gate® € Train® HERY 32
DI EZIEATED.

LLEX Y, Train® || Gate® C Train® & Train? || Gate® C Gate® D Z-DMpLY LT & &3
THRZLERTELDOT, LLTARERY 0.

Train® || Gate® T Train® || Gate®.

FoT, K2 2132 4 ZFMELTHD.

4.4.3 Assume-Guarantee BEIZ & 5 L VEENHIERIIER

Assume-Guarantee B3 %& FIV ViR E-A OEFEREELRIEOIER, $72bb, Train® || Gate® T
Train® || Gate? ZLTICRT. 7238, BAHLERIT Assume-Guarantee EREZ RN HHEEDO 2D
FMEEREFERTHS.

1. FHEHEON—NETHT 5. ,
(u; = 0Nz =0AT = 0)A(up = 5Ay = 0AT = 0) — Thia] = 0Az = OAT = 0Alla] = 5 Ay =
u1=0 wg==3

QAT =0.
T DB LoD T, FIHIKEOL— A ERTT.
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2. WEBZBEMRONL—NVEIFHTS.
(2) prower 1Z2VNT.
iu =208,
(1 =u/Az=aNA({us =6Aud =TA0LS yAy=y A0S T AT =T1) — (Ui]e] =

Q-
u1

Ulleif Az =t AT =THN A (Upla] = 8=Usla)f =8Ay =y AT =T1).
uy/ up =0 ual=7
Z DFREFULAL Y 3L,
i uy = 3 DHFAE.
(up =u/ Az =3NA{ug =6Aul =TAOLS<yAy=yAOSTAT =T1) — (U]o] =
S —"
1
Ol Az =zt AT =T A (Uz[a) = 8 = Usla)f =8Ay =y AT =T1).
S’ Nt S —
ul ug=6 ug/=T7
Z OFRERITRY 3o
(’U.l =‘LL1’/\33=33’)/\(’U!.2 =6/\u21=7/\0:§y/\y=yl/\0ST/\T:T!) — Ul[a] =
| —

Ul

Urlo)i Az =3t AT =T1) A (Uofa] = 8= Usla) =8Ay =y AT =T1).

S — — iy
w1/ us=6 wnl=7
 DFHERIIE Y sLo.
iv. EDOEE.

(Ui =w/Az=2NA(ug =6Aul =TAO<S<yAy=y AOLSTAT =T1) — (Ua] =
| p——

Ul

Ul[a]l ANe=gtANT = TI) A (UQ[Q] =8 = Uz[(.\f]f =8Ay =y AT = T/)
7;’_/ b 'u.;;s ’ ) U27=7 ’

Z OFRERERE Y L.

...................................................................

PAEX Y, Train® || Gate® C Train? || Gate® SFEHTE 7.

4.4.4 FREEEEROETME

HBLARTH DR 2 4 & BAE{LAETHBHE 2 2 1Z5%T 5 Assume-Guarantee JBEZIZ & 5 ERER
FEM{LAREE & Assume-Guarantee & AV RV ERBHEMIVRIEZ L& T2 LT ORERES
.

1. Assume-Guarantee o2 B 51E4.
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Train® || Gate® | Train® || Gate®
C Train® C Gate?
AR EE TR
RO 10 12
AERA AR R
SwEROBORE 22

2. Assume-Guarantee BI. & AV 2 WA

Train® || Gate®
C Train? || Gate®

SERR I AEL A

S0 54
SERH I LR
B OB OBE 54

Ll ED#ER XY, Assume-Guarantee FERE AV 5 &, Z OFIOFERIZLERIRENOEUIIHI 59%35
A4 %, Asuume-Guarantee FETIT & B IEIBHEAMEREEL, EFIICBUET 2 EL 2 —AEBENEE
BHTHY, i, L EENEHETHIELYFUTHD LEZBNS. WZIT, Asuume-Guarantee
R X A EENEEM LRI, EROVAT ARRBETIERICELIEAYTHS.

4.5 LIV

KBRLTH, EEMY 7 =7 OHERST v /7 LAO—RREFNTHSD, Poueli 5O 7 1
IBBE T 2 —A LBV T, BN ERIEEEZRE L. 28, R L FBriE i LRE
FHETI, REEBOMSESDREIRELIHT 5 2012, Assume-Guarantee FERIZ L HREEZEE L

= —AREIC, R Y T b= 7 O, T A ERCETOEBRMEIZL Y, T OB ERRIREZE
BaET5REME OREBBI AT AT D, w2IC, BT /VRE 4] BAFETSH Y, SRiLFE
FEARRHTEEEA [54) WD B & AV, EIEAVIEH IS ENIRBSLERERTH Y, REEV AT
A~OERITHEEETH S, L L, KBRXD L 51T, Assume-Guarantee FERUZ & 1), IRIEHIBRIERTE
FANSTHIE, EREEEWEELZONS. BELY, SBOMEEEL LT, UTHREETHD.

1. B O BEERERACERA, CUIOMR LR SIZ XY, FREMNEREREORRNRIE (54 %
RETD.
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2. FEEREEAT [56] 72 LML EEAT A Z LTk Y, 7 0y 7 BRE D 2 —A -0 BEIRE [57)
FEHT5.
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5 N4 Ty FETIICEICHARSRH AT LOERETE
51 FAMNE

HUALTIS ZAF AOIF & A LI 7T I VBECABRAENET VINVBRERBVATATHY, T
Fu FEEL F X NEMERBE L TWA 58, 59]. i, BEIESCRITE R 0% < OMIAHRTR L A
F AT safety-critical 72RILTEWET 5 O T, BRI RBERFERIC L HERERENEETH Y, #
Se & Y BEOIEEMRTEO D OFRRBESRTNS. FFETIE, M TV v FEFLVOBAND,

HAREL Y R T LEETNAL LU CERERIE TE DMRSIEREZERTD.
9, AL T, LTOR2 50 L 51z, AHBI AT AORE 2R 60 2EX5 :

1. EEHIRE : fiHRORR
2. ERTIE : ATV v REFTADER
3.PFIR: VI F T2 TETAOERE (PAFFRT LRV a—Y 7)
4. THIR: 7 ulT s 0%
RERTHE (WEROME Q&EE

l kL HE

EHIR (N 7Y v FETAORE) :> Bk

| e
A4

FHIE (V7 b y=T E7FAOHER) B
{(FRIBRERSTa—bY)

BRH bR
Y

THIR (7o 77 L0 :D 513

B 25: $AHZBI L AT AOBEFET TR

2 50E%EaERIIUTOLEY Tha 7, BLEEITR TR, Matriz, ENAT7 0y FA—
Mo P LY, $ARIE S 2T L OB ZARER LT, Z0RSMEEER EEFRIETD. K
o, FRIE T, EROBEEENS, ANM TV y FA— b2 b OMFEREBR LT, TORE
MEROTEMEA PR RAET D, KIC, PRI E T, vVFFR I EVTAFA DAFYa—T1LY, Y
TR TEFARBRLT, FOELE0EMR CERIEETS. BRI, TRIETIE, Y7 V=
TEFNEST, 7S ABER LT, FOREEDFEER EELRIET S, E5IC, FEMNOTERS
THOTRICEIDVELLFEHEENTWA I LERIETD
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BERTEL EMTRICBE LT, BEiC, 41, Matriz, LA 7y FA— = bbb, N1
7Yy FA— b= brOEFIEHE LT ERIROCHFEMRT 5FHLREL TV [60]. 7,
FELEROBIHCEAL TY, SEHRE SN TS [61, 62, 49].

AT, ERTROMERES RS T Y v FA— bw b THEBRERERIC, MM TV o K
F— b b TRERENETHREIROY 7 P2 TEFARZERE LT, PTRIEOEEA ERIED
HEZTE LML L TWB Z EERIET 2 FHEIZ OV TS,

ERTRCHRSNELFIAGTY v K — bo X%, HE8ET AR AT LOBEIZLY,
PRIBOY 7 by = TEFMCEMEEND. UTiC, 2OXEREERFIET5

1. N—Fo =7 O :

(a) CPU BE—h</LF 7t v ¥h

2. AT DFHE

(a) # A7 HAEABHFER B RIS

(b) # R 7 BEEIZTER ARSI

3. A Va—10 T O5HE

(8) A Va—Y v BTV TT 4T TV TT 4 TH
(b) RV a=Y U TRF T34 0hFdT T4 00

(c) AT a—1 v I HRENRIHERID

FEOBIARRI S AT LD, BETLD, VAT A AV AT LORFTIIEL AL TWD
[63]. MEfEm EZBE LT, EREOSHENSEMICKEAES 5 72 bIT, LRTIEN Lt LR ~0OFEMEIT
HBITHHETHD. L, BT, v/ 7o nt v OMEAREBNICM ELT, R L% E
BLEVAT AEEI Y LRFPRTFREDESHIZEE LEV AT ARENERTH D, S HIT,
MOAARBIS 27 AOKRBEABRZO L 5 REMICAEZNTTWD. £FOR3H L LTE, CER
W& BRARII AT LAORZERETHY, BE TR, A7V 7 MEMFE B4 REDY T LU=
TILERRY AN 2055, BT, LR, b, BRI, LR TEOHFEOE~ O
NAT)y FA— < FoBRBEITROBLADZRIDONNA T v FA—brw bz LR/ 158G L
T, ENBDFAITRArVa— ) 783 LRELEHEEOHMIEESZS 2 5. &bz, HEOH
AT RE—~D CPUTHEENTEY, b & X 7 XFERHNICES S THAEIHBSI LTRY,
A Va—D v PRB3A 754 BMOBNRT IV 7T 4 7 ETDH. ZOHRRI, PRIES ERT
BREELSEMMELTVANE ) DERILTA2FHEFERETS.

TEFDNA TV v FET NAZET HIALE S 27 ADOFEM RO BB LRRICET 5
FELARICIILLTESS

1. 1993 452, Henzinger LR 7 = — XBB T AT A [65] FEM L L EMEIROBRETEEZRE
L7 [66]. Zhid, 7 =—XBE AT AORBIZMANTWENS 7D v RHERBERZFAE
LD 6, bR s8R T 2 b0 THD. HMIBLROELAHEZRITT H2FEL LT, £
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ROBMEDOEBIEDRIETH S.

2. 1995 4EIZ, Henzinger 78 Alur HD/A 7 U » RA— k<= b [67] OFIRBBIROBIET A Y
ALERE LT [68]. Zhd, ~A TV vy FFA— b= b0 BBRENMURIEDO M & 72 5 AR
BERE2HETATAIAY XAEFREELZLDTHD.

3. 1996 £EI7, Lynch HANA TV » R1/O A — b= b OHEREAOAEREZRELL [69). Zn
i, RN RETFTATHBENAT Y v F1/0OF— hv b OFEUREEZ FIHE & 3 5 AR T
H5.

4. 2000 £Eiz, Alur *° Henzinger & 7% Charon ®° Masaccio & W o fz 2V iR—R Yy b _X—ADNA T
Uy K /ZT-A@#%BHEKEE%E%k L7-BERFERZRE LTS [70, 71). Alur % Henzinger
HOFERIIBEDONA TV v FURT AOKEPEEL SRAREOBEAD b, FRREEY
5HLDTHD.

5. 2001 4E1Z, Henzinger & #% Giotto & MRHIN AR RHEARA T 0 VT <=ET NV EZREL TR
D, MABE S ST hERARZ AT REPD, EOXIITEBRTAEPEERLTVWS [72]. L
ML, ERIEMDL ED L 51 Giotto R TRENERL TRV, SbIT, Giotto 28 EFT
BEELIEHMELTWAENE I PERIETHFEBERZ L THRWV.

LFEOBEMED 1235 4. 1L, FEN T AN, BEERCESHEAIBERIC L oML ER
LT ABHOTHD. LHL, Abadi bR L TWA X ST ﬁtéﬁ{m&{% SEOSHEGR T, 5
HVBMRBTEE LRWES RS [73). ¥R bif, iz Mﬂ% EARLAARICE TNV
FERTEIET BDEENBZNN B TH D, RE T, :@Fnﬂ%%ﬁ@%@“éf:&n:, RO R EME
P B LR OBE CBRT A ML EREFEATAZ LT Lo T, FMLBERERILY 5. 28, &
BOCTCH, R TEROMSLED b PR TREO B~ OFIMERR T b TR OMBY sk
DOREEMES ML TA Z LR ET 5. LEOHEMEERICL Y, ZoMRIEIERIESN T, 3
L2 EB T2 b0 THS.

AT, HBArPa—Y I RY —2EREL LT, MAREY AT AD LR TROMAEZ Hi
TEOYT M2 TETAMIEE LESE, SMEERTEA LLHEIEREFREEZREL T, £
OEYULOE LS ERIET 5. 285, LREIBROAELEFRIBOY 7 N =TEFVENAT ) v
KA — b= bR T 5.

PEOASOERIILTOLEY ThHa. 5. 2ETE, fALE I RT LD ERIENLLRHRL
R~ DEEHEMER P HR RS, 5. SETHE, PHIEN ERTIEZELIFEHRLLTVWDZ L
RRIET AFERERETS. BRI, 5. 4B TR, ELHESBROEERE5.

5.2 LERIBHALHRIBAOBRBUEFHEERES

AT, AR TER L THFERECRBRIED LRMIREL hi TREOAEOZRAZT
ek, AER ifﬁﬁ@ﬁwﬁ%®& F®%%ﬁ$*®CPUT%ﬁéﬂT%D = %@ﬁ%@&z
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FERSRICES SN CHRERMELTRY, RFPa—Y T4 774 VEOBHRT I =
TT47ET B,

52.1 #HRAHBLRTLDEH

iﬁfﬂiﬁﬁmﬁﬁmﬁ—b@%%ﬁ%—wmmim:ybu~§ﬁﬂ@éh6%%%%§
&T3.

EF UTOR2 612, FOFEMEZRTTS. B2 6 (1)1, 2 00REEOS— FORMPE
WHisI A 2 ooy he—F THIEENIBEFETT. 26 (2) 1, #HROBE 1L, K26
(1) 27T 3. 26 (2) T, 220582ty w7 ¥5er¥82o5HY, 22007 &7
JFar— T BT I Faz—FR20obBI LETFRT.

Y1

1\

(1) MBS A-20

Flxcy Lﬂ}——‘? ) ToFam=s 1| Haf |

(M—crETiicds

sies [xrez = warran Trsaz—s2|F=12

(2) BHER L LTOFINEE

X 26: FIERE

5.2.2 LHIBOMIHEER

®iz, X2 6 FIEMED L TROAEEN A TY v KE— b= b CAKRERTD.

=3 Alur HOBEAA T Y Kb —be b [62] #IERELEREAA TV y FA—be b
TBETA, “OBEBAALTY v Fd— b= b3 BRATREL2ER EBHREREEZXT2HDT
BHD. '

Definition 25 (8,11 TV vy FF—FT L)
B ATV v Fd— b= btX, A = (&, V,local, inv, dif, E, act, Label, syn, Fo) @ 1028 TE
£#3h5b. ZIT,
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1. T—HEHK
HRRRY & F = (21,20,...,%,) RRFEOT —FERTHS. TOFA Anid A DRITLLFF
ML D

F— B OIREEIE n R T DOEEZERB R DA T = (51,...,5,) ThY, &EF—FEH 2, WERE
s; ERFE DT AEHRTHS. MKOF—Z OFESIT R OHROESEETHD . T—F OFEK
R OF — ¥ DEBOERLZFES TH S, MROTF—F OREE T EoMROBR 25w
Th5. MROF—F OB p iR OT — ¥ OER < p >CR* ZEHRTDH. ZI7T, plZ = §
BtrueD & TR ek p> ThA.

EEODTF—FZER o, T LT, o, OE—EEEE &, L RBET . FHEBROGEIIR O
FOMROSEETH S, BEOREL T LOMRORFLRENTHS. BEOBFE ri3H—
REEBOEAE < r>C R EEETSH. 22T, rle =8 BiruePDEXITRY s exr > T
H5.

BOF — B O LT, REBBED o, OF LWMEER v L RFELTD. 77 a 01k
g = (g 1X, BEFENEBOELSF C T L LOEFINERDT—FORFETH S
R OBIERRER ¢ P OERENS. 773 OmEE ¢ OBRA {¢} Rk ORE R REN
@A Neerng(z! = z) THD. Tiebb, EfiShRWT —~F ERITELLRVEETHD. 77
g v OREE ¢ ITRIELSED O IR DT — Z OFER~OBEE < ¢>> THD T _TOTF—FD
REEF, S eRMITH LT, {gME =53] Btrue DEZFICRY Fekg>» (5) THD. LT —
¥ OEE < ¢ > (5) BIFELERBIE, T2V a VORE ¢ 137 —FZ OREBOFRTETARETHD.

2. fMEn4sy—ay
J—FROERESVIIHEer—alThb.

BNALTY v RAd— b b ADRE (0,3) I3EEer—arveV EF—FDRES R
DOERENS. FHR=U, (v, S,) BEHEEz r—a L OF—FOFEKS, CR* 280D
DTHB. A DREOERE ¢ = Uyey (v, p) IFEHE 2 & — 5 L OF—Z DilFEp, ZROEDH
DTHB. A DREOREE ¢ 1R < ¢ >= Upev (v, < py >) TEETD. REEHRTDHRIE
ORERFET B2 51T, BERIIBETHS.

B (v, 5) U Uy (v, 0) % (v, 5) EFE, (v,9) U Ui (v, false) & (v, p) & B RIROIIEE
E L& HHn s~ aryOfRV LOo#EE LD —a AT F I EED. BT —E
VEIR ] = v IDREEDREE (v, true) R T. REBORFEL LTTF—F ORBEEES L&, T—F
DIFE p it Upey (v,0) 2T 2 DDRBOIEE ¢ = Uper (v,20) & ¢ = Uper (v, po!) L LT,
¢ = Upev (v, 7Py), (@ V &) = Upev (v, 20 V ), (DA @) = Uyev (U, D A po) Thb.

5. R—HNLEHR
local I — A NVEBDEBRESTHY, Hllrr—a vV LARRAS # £ OFTERATE
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BRWERNPBEREINS. n—IATRIIMOT AN LB TERVWERTHS.

4. B5— a3 UFREHE .

BHEr—ary € VIRMROT —F OikEE inv(v), 2% 0 v OFREXREEI VM7 S HE
BThHD. F—bhe b AOHBIIFRER inv(v) B true THBRY v ICFEEHDT, FEX
inv(v) IZ—o0ur—vahbilonyr—a DY AT AORRER R TS DITED
ha. Feginv() > ROIIRE (0, IFFEELLS. ADFELADREZ I, LT, €D
REBDBRFEE Upey (v, inv(v)) £ T 5.

5 BT ITAETA ‘
ZEIEar—varve VICEEDOREDif(v), 2EV v DT 774 €T 4 28 04T 5%
iidif CHB. TI/T AT AT FEROERENT2HEZHNTS. 2FD, A— b=
FoDBIER S~ 3 o IFET B L&, TRTOT - ¥ EEOF SRS EERORE
L dif(v) >RICFET S,

6. B
Ty VDEBREEELES BB LREING. £BE (v,v) IBBLu s/ —YalveV LBF
Sur—varuweVERT. Fur—varyoe VERLT, BB e, = (v,0) BFETS.

7. BEBMT O3y
HBHec EWCT 7 aryDibiBact(e) BRIV FITEF7) /B act i3e DT 7 a s TH
B. T7vavact(e) WEITAEED L EWTDH, A— b= b Oflflite = (v,onicd VD, vni—
vavuhbus—ia o~ b Lactle) BT —F OREFICBWTEITRER LI, T
RCOTF —F BEOMEITHRENC LT —F OFEE < act(e) > (5) PHDHRICELTD.

8 RS ANESAY LITHEE
B 5 S DOERERIL Label TH Y, BB e c ECRBT N OHSESEZFIVMIFDH T~
VBT syn THD. E£E Label 1T ADTA 77y b EFEND. RPTWVE220
A— b= b OWFIEHEERTD-OIEDRS. 2F D, 2200F— b= FBREHIZ <V
o BIETBRLIE, —FOA— v brDaBREITOF— h< b0 o-BBIT Lo TEIT
SHRTITR B2,

9. TV PY—TuS
2Ny VP Eg BB IO —va VIEFELRVE, = b —ui—vary e VS
B3, Eolizi=aAza=cN...ATp = XY TSI ENTWS. L, a6, ..., 6
ISEEETHS.

WIZ, NAT Y v Fd— b= b rOWlFEREEETS.
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Definition 26 (##/7\4 TV v FF4— b7 F 2O HFIAK)

2ODBIENA T Y w B — ~= b Ay = (£1, W, localy, invy, di fi, En, acty, Labely, syn1, Egy) &
Ay = (Z2, Vs, localy, inve, difa, Fo, acts, Labely, syng, Eeo) BEA LN/ LTS, ZIT AL AD
Wi & ng & ny ThHD. A & Ay DIFIEREIX, A = (1 U Ty, Vi X Vo, localy Ulocaly, inv,
dif, E,act, Label; U Labely, syn, Eg) T 5.

IV x Ve OFubr—ay (v,u) RARER inv(v,vf) = inu(v) Adnup(u) ET 77 48T 4
dif(v,vr) = dify(v) A difo(vl) ZFFD.

2. Eg = Egy AN Eoy Th 3. Tihbh, m b —ay—val (u,vy) THd ZIT, o, eV
A O M) —ab—arThl, v e BiTADZ M) —alr—arThd. I,
Egl¥ (z13=Cl11 Ao ATn, = Cin,) A (Zo1 =21 A v o Ao, = Cap, ) XKD FRAAFITFENT
WB. 7221, @1 = (T11,T12s- - -+ Tlng )5 T2 = (T21, T2, -« - T2y )y Cl1s -3 Clngs C21ye o, Cony I4R
HETH 5.

S UTOWTRIADEEIZRY, Elde= ((v1,01/), (v, v9!)) BT :

(a) v1 = vyt, B>, Label; Nsyny(e;) = 0 2FT D g3 = (vg,v9f) € B BWFET B
D& &, actle) = acta(ex) 2 syn(e) = synq(ex) THS.

(b) Label; M syno(es) = 0 ZFFD ey = (wo,v0!) € By BIFEL T, 23D, vy = vt THD.
ZDEE, act(e) = acti(er) 232 syn(e) = syny(e;) THB.

(¢) syni(e1) N Labely = syng(es) N Labely 28D ey = (vy,v1f) € By & ez = (vg,vef) € By BETE
7D,
ZDEE, acti(e)) = (11, /) D2 actaler) = (2, @of) B HIX, act(e) = (L U, @/ A gof) 22
syn(e) = syni(e1) U synaes) THB.

iz, FIEfED LR IEOLEE AN 7Y v FA— b~ b CEERE TS, B2 7T, 22
DBBED & — FREWISI AR 2202y b —F CHEEATWE. BB, M2 7347V v F
F— b b rOREREHERTH D, BEWIZH Definition 1 TRETE S,

BT, K2 70MEL F—+1, 2 boe—F 1 OBMERHBICHEHTS. B 37/ —F1
LFIE 1 ETOEMAERT. 41z O—BEEKTHY, FIEL1OEEEZRT. &, FIE1IZT—
1 RBEERTEY, 48 A— ML /B L 52 A ML/ OB OBE CEIET . WI, FIE1BS7— b
1ITHESRT 5 & &, BB 0 »HEERE1000 A — FACEPNLTWES BV FBFIE 1 2HMLT, 2
Fa—3F 1IZIER appy BE{ETD. Fd b, FIE 113 near I[Z72Y, 40 & 52 OEOIRE TRENT
%5. aybu—314idle TEFapp 22ET 5201, 5BRLINICS — P 1IZfEF lower; &%
B43 Z2C, arvie—5 1 OBEIES ; THETS. b LA IABE 20T, BE20E
LY, 0ENL0E~THE., 22T, F— k1 OMNEBIREy TEEHETS. BHE0 05 1008
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xi=10000 FUHLI H—tr1 xz=lo000  PUHE2 b2
raisel ']’ raige2
farl fiear leO /_\ tarZ y2l=0 /—’\
= 2=1000
10abgxl XI—IE’DD 0£=1£1000 upl Gpen 1000¢x2 xaPPZ up2 Gl
app .
ABE-%1452 5 ~ 8<—~524E!
SRS 40451452 ogyigo0 191200 yiogp o<y2¢n0 1 ¥2790 1 yo-pp
21=100+x1:=[1500, =) ¥1=20 ¥1=0 x2=100+x2 $2=20 y2=t
i ralwe2
®1=0

0¢x1£100
40¢51¢62

04x24100
40¢52¢52

0<y1£90

X 27: FIERBEDONA T Y v FA— b= b/

b rATHi3E 20 oy va—F LIZER exit, Z2RE LT, 5EFZILIAIZS— F 1iZ
B85 raise, ZEET D, Fror X, FIER ORI 1500 LRET 5.

F(E2, F—hr2,arhu—3 208B{ELRETHS.

Ui, @2 7 0REMEBROa bu—-F1Lariu—520N47 Yy F4—t< Fr2E
RHICEET B.

T H2 70RENERO= bu—-F 1OV vy FA—rw bk

Ay = (%1, V1, localy, invy, dif1, By, acty, Labely, sy, Eg:)

THARICEETD.

1. 7 = (21).
2. V1 = {imy, idle;, out; }.
3. localy = {m}. =L, miEdnsr—2ar2RTERTHD.
4. inv(ing) = 0 < z; < 5, inv (idle;) = true, invy(out) =0< 2 <5
5. difi(ing) =2, = 1, dif1(idley) = 7 =0, difi(out)) =21 =1
6. By = {(in1,in), (iny, tnq1}, (ing, idler), (idley, inq),
(idle1, outy ), (outs, idley), (out, outy), {outy, inq)} ,
7. act1((idle1, iny)) = 217 = 0, acty((idles, out:)) = 21/ = 0, acti((outy, inq)) = 22/ = 0. TIEL, 2¢/

FRIEEBB R D 2y DEZERTS.
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8. Label; = {app;, lower,, exit, raise; }.

9. syny((iny, in1)) = appy, syna((ing, iny)) = exity, syni((ing, idle,)) = lowery, syni((idles, iny)) =
appy, syny ((idler, out,)) = exity, syny((outy,idler)) = raiser, syny((out,, outy)) = exity,
syni((outy,iny)) = app

10. Bgy iy M) —mbr—3a vidle, 8TV 2 =0 TEHESND.

Wi, H2 7TOBRBHERO 2 M —F 2047V FA—r= br%
Ay = (T, Va, locals, invs, difa, Fa, acts, Labels, syng, Egg)

THARICERETS.

1. Ty = (z0).

2. Vy = {ing, idley, outs}.

3. localy = {mo}. TelZL, midu s —a v aRTEHTHD.

4. invg(ing) = 0 < 23 < 5, tnwo(idles) = true, invg(outy) =0 < 2, < 5.
5. difa(ing) = 2o = 1, difo(idles) = 2 =0, difo(outs) = 2o =1

6. Eg = {(an ’ing), (inz, i'ng), (‘i?’bz, idleg), (‘idZEQ, ’ing),

(idles, outs), (outs, idles), (outy, outs), (outs, ing) }

. acty((idleg, ing)) = 2o/ = 0, acta((idles, outs)) = 2ot = 0, actz((outy, ing)) = 2o/ = 0.

8. Labely = {apps, lowers, exits, raises}.

9. syna((ing, ing)) = apps, syna((ing, ing)) = exwits, syna((ing, idles)) = lowers, syna((idles, ing)) =
apps, syng((idles, outs)) = exits, syna((outs, idles)) = raises, syna((outs, outs)) = exity,
syna({outs, ing)) = apps

10. Ego it by —md—vaidle £ TN 2 =0 TERIND.

-3

BRI T, 2 b a—2REOFELTE. ERIBOI Fr—F0ONL 7V y FEi—=
NIz ha—FOAL T )y FAd— b2 hOFEFIERTHY, K2 8ICHENKEAL
R

wiz, M2 s DEEHERRO= tr—F 1 Larba—F 20UFINAT Yy FA—F<w bz A
— (&,V, local, inv, dif, E, act, Label, syn, Ee) CHAMNCEET 5. 2 200FHNA TV v KA — k=
by Ay = (Z1, Vi, localy, invy, di fi, Ey, acty, Labely, syni, Bgq) & Ay = (%2, Va, localy, invy, dif2, Ea, acts,
Labely, syng, Feg) BEZ BN TND. A & Ay DIFFIERIE, A = (F1UZs, V1 xVs, localUlocals, inv, dif,
E.act, Labely U Labels, syn, Eg) TH 5.

=L, HFBIIELTOERBY THS :

1. 51 U.’fz = (Zl, 22).
2. ‘/1 X Vg = {(’l;’!'bl, inz), ('éﬂl, idlEQ), (z'nl, Oufg),
(idlel, ing), (z‘dlel, idleg), (z'dle;, O’U,tg),
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; 21:=0
exitl  2ppl apal arpl exitl

exit2 zB8=0  exit2
L ap2 lower2| z2p=0 3
owe|
=0 21:=p | BPF2

2li0] | futt, 1d1ed
exitl ’[ 042145

raisel 2121 zi=0

22:30 [raise?
exil2

[ 28: FiETREOBIEREOLRE
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(outy,ing), (out:, idles), (outy, outs)}.
3. localy Ulocaly = {m, m2}.

4. inv((ing,ing)) = 0 < 23 < BA0 < 25 < 5, inv((iny,idleg)) = 0 < 21 < 5, inv((ing, outs))

0< 21 <5A0< 2z <5, inv((idley,iny)) = 0 < 2o < 5, inv((idley, idles)) = 21 = 0A 22 = 0,

inv((idley, outs)) = 0 < 25 < 5, inv((outy, ing)) =0 < 20 S B5A0 L 2 < 5, inv((outy, idles))

0 <z <5, inv((outl,outg)) =0<2 <5A0< 2 <5

5. dif((ing,ing)) = 21 = 1 A7y = 1, dif((iny,tdles)) = Z = 1 AZp = 0, dif((én, outy))
o= 1A Z =1, dzf((%dlel,mg)) =2z = 0AZy = 1, dif((idle;,idles)) = z1 = 0N Z
dzf((zdlel, Oﬂtg)) = Zl =0A 22 = 1, dzf((outl,mz)) = 2.:]_ =1A .‘c'fg = 1, dz'f((outl, Zdleg)) = 231

1A 2«:2 = 0, dzf((outl, O'Mfig)) = 2:1 =1A 2.2 =1.
6. E = {((idle1, idley), (iny, idles)),
((inq, idleg), (idley, idles)), ((ina, idleg), (iny, idles)),

((iny, idles), (imy, idles) ), ((¢dler, idley), (idleq, ing)),

((idley,iny), (idley,idleg))y oo v e enennin.s, 1.
(a) act(((idley, idles), (iny, idles))) = 21/ = 0, syn(({idley, idles), (in1, idlez))) = app
(b) syn(((iny, idles), (idley, idley))) = lower;
(c) syn(((ini, idles), (iny, idles))) = appy
(d) syn(((iny,idles), (iny, idles))) = exit, _
(e) act(((idley, idles), (idley, ing))) = 20! = 0, syn(((idley, idley), (idley, inz))) = app:
(f) syn(((idley, ing), (idley, idles))) = lowers,

...........................

...........................

7. Labely U Labely = {app,, lowery, exit,, raise;, apps, lowers, exity, raises }.

8. EgldT FY—wlb—irg (idlel,id£32) N =0A2= 0 TEEIND.

5.2.3 HHEILE~OERKMGEMICEIS

It

Sl

Wiz, ®2 7 DBEBOBBEO T — FRE—D CPU EDar o —F THshBEEDOY 7 by =
7"{—7‘»% 5. 2y hue—5 0% XA ZEHERAHMNICEB SN THREIZMYILTRY, A Va—
VA 7S5 A4 VEOBNR TV 2T 475 B2 8D ETEOAHEEZFRMEL T X
2ODHRIBOY 7 FI 2T EFAERIHTSE. B290Y 7 Ny =TETFTATIE, W2 703y
fr—=F1éarie—F 20fERELar e —F1Larbve—F20FA7ITRY, AT
Pa2—FCAFra—Y I E&N3EEZD. RE, 3D20FATFTT_ATINAT Yy FEF—b=<h
VCRET S, DFE D, AEICBIT AL & 1T, PRIBIZBWT, FIL AT Pa—F L7 A

JEBIMLTHEREAY D2—AF 500 THs. K29 T, /'—H1
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T, F— b 2DBBREF V2T FENBRTVa—) VT EBEL TS, &, FIEL S — M
LR E T I Fas— A IHIELTRY, 2y ha—30RBY 7 b = THERORRRO T, FHE
EF— MIEMIREFRIBIIBVWTIRALTHE LTS,

A FO—F1OEAZ
appl z1=0

3 z1:=0

exitl appl
IbA—520% A7 :

app2 z2=0 exit2

X 20: FHMIRBROY 7 NV TFTETNVNDI AT L AFVa—F

K2 9OPRIBOY 7 MY =T ETFNDE ALY LRy ¥ a—F3AFNCEIET D DT, IEF7a
A7V y FA—bo b EREZBBRERDS. LTOR3 0T, V7 VU =TEFTNDUFTINAT Y v
KA — b= br&aRd. EEL, KEOHE L2 6, REL LIREBROHETT.

wic, B2 90EEHFEROa vy ba—F 1, 3 ha—F 2L A5 Pa—F0F A7 DIFINA
TV y RAE—r= % A = (7,V,local,inv, dif, E, act, Label, syn, Eg) THRHITEET H. 3
DOBFENA TV v KA — b= b A = (F1, W, localy, invy, dify, E1, acty, Labely, syny, Eg1), Az =
(Z2, Va, locals, invs, difa, Es, acts, Labels, syng, Fas), Az = (T3, Vs, locals, invs, difs, E3, acts, Labels,
syns, Egs) MEZ LN TV, £FEL, ARaryiie—J 10FRA7 AlXarkr—720F A
7, A VIR T Va—FDERTTHD. A, A & A3 OIEFIGRIE, A= (T UZ U3, Vi X Vo X
Vi, local, U localy U locals, inv, dif, E, act, Label; U Labels U Labels, syn, Eg) T 5.

7L, EFHIZETOLERBYTHS .
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& 30: FMIEROYEFINA TV v FEd— b= bV
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LB UE U Es = (21, 29, 23, 24)-

2. Vi x Vo x V3 = {{idle, idles, idle),
(¢dleq, idles, controly), (idleq, idles, controly),
(idley, idley, preempt), (idley, ing, idle),
.............................. }.

. localy Ulocaly U localy = {my, 7o, 73, 23, 24}

cinv({idley, idles,idle)) =0 < 5 A0 < 2 A0 < 23 A0 < 2y,

inv((idley, tdleg, controli))) =0 < 2; A0 < 25 A0 < 25 < 20N 0 < 24,
inv((idleq, idles, controls)) =0 < 21 A0 < 20 AD < 23 A0 < 24 < 20,
inv((idley, idles, preempt)) = 0< 21 A0 < 20 A0 < 23 K200 < 2,
inv((idley,ing, idle)) = 0< 21 A0< 2 <B5A0< 23 A0 < 24,

...............................

. dif((idleq,idles,idle)) =2 =0AZ=0AZ3 =0AZ =0,
dif((idley,idles, control)Y =2, =0AZ, =0AZ3 =1 A2 =0,
dif((idley,idles, controly)y =21 =0AZs = 0N Z3 =0A 24 = 1,
dif((idley,idles, preempt)) =21 = 0N Zo=0AZ3=1A2Z =0,
dif((idley,ing,idle)) = 2, =0A 2o =1AZ3=0A 2, =0,

.........................

= {((idle, idleq, idle), (idley, idles, controly)),
idley, idley, controly), (idley, idles, idle}),
idley, idley, idle}, (idley, idles, controly)),
idle;, idley, controly), (idley, idley, idle)),
idleq, idley, controly), (idley, idles, preempt)),
idley, idles, preempt), (idle;, idles, controly)),

t

Pt T e N i e N i

(a) act({(idler,idles, zdﬂe) (idley, idles, controly)})
= zz/ = 0,
syn({(idle;, idleq, idle), (idley, idles, control;)))
= app;

(b) act({(idle;, idleq, controly), {idley, idles, idle)))
= 23/ > 15,
syn(((idleq, idles, controly), (idley, idles, idle)))
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= raise;
(c) act({(idley, idles, idle), (idley, idles, controls)))
= z4/ =,
syn(((idley, idles, idle), (idles, idleg, controly)))
= appz
(d) act(((idley, idles, controls), (idley, idley, idle))}
= zy4/ > 15,
syn(((idley, idles, controly), (idley, idleq, idle)))
= raiseg
(e) act(((idle;, idley, controls),
(idle;, idleg, preempt))) = z3/ =0,
syn((idley, idles, controls),
(idley, idles, preempt))) = app;
(f) act(((idley, idles, preempt),
- (idley, idleg, controls))) = 23 > 15,
syn(((idle;, idles, preempt),
(idles, idles, controls))) = raise;

..............................

7. Label, U Labely U Labels = {app, lowery,
exity, raisey, apps, lowers, exity, Taises }.

8. By by —ubr—3rg i (idley, idley,idle) & T2 =0A2=0A23=0A2 =0TE

gD,

5.3 ERIEDLSPRIE~OFMEEE

ARECH, EHERIEREL EZE LT, B ERIEFEEZRETS.
AL, M2 8D LETEO=y ha—F0o L7 Yy Fd—h< b OWFIEHRAK 3 0D F
BITROaV I E—FDYT7 NI =2TEFTADON T Yy KA —bw b iz XoTELLERLEh

TWANE I NERIETS.

5.3.1 EFHILEEEFE

FHRITBIT BEEMMEREETIZ, " TV y FA— b= b &7 —XBB VAT AIERLT,

SEMLRIEOABRIZL V1T 5.
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ET, VAT ALEEROBRES Var #ELD. VAT LIERITEERSRER EOBERES. I T,
R 3 EHEOES LTS, Wiito: Var »R* Th Y, Var ODFDOEHOBELSMERTHS. KD
HEEE Dy, &5, B, THROBE UTIEEBEST—VEREBH DN, WThLEROHSES R
DT, REB%E o : Var -R* &7 5.

BRI EAER RN L Lo TEFMEENS. EEI=[(a,b)i2ae<t<bTHDL IRt R
DESTHD. 22T, a,be RV Da<bTHB. I =[a,b) ZRKMETH. B f: T >R, U
To&MEE-TabE, I ETHEROSNRAL—XTHD :

IZBWT, f OFBRE T TOEEEENFET 5.
2. FTRTDAL € [WBWT, f OEBREEER, TRTOFERKEEHEEIEELT, f
HBEERIIENLERTHD.
3.01IBWT, f OEERETRTOEEBENFETD.

20D f,g: I SRV IZERDELUADTRTIZBNT—ETD261X, I BB TREAHIFRE
ThHd. bL, BB AL—R7R 2 OOBERMBHEXE I LTEARERRLIE, 200 LT ITBT
5, TTOMRE & HEER BT Y 5.

TV EDT72—X P=<I, f> LU TOIEREN»OERENS :

1. EMI =g, b) THAD.
0. BB f. : T —R® ORISR f = {fule € Var) ThD. 723, B Gl SR ER T = (o)
FCREINAL—XTHY, Hutc [WEH e Var DEZEIY 1T 5.

7z —RA PiIT_COEREDORR t € TR f(t) € Sy ZEDRT 5.
DT, 72—X P OEKRBMOBBRETP ¢Sy &

P = lim{f(t)|la <t < b} (1)
LEE 72— X P OERBOBRREF e Ty ®
P = limep{f(t)|a <t < b} (2)

& &<
WIT, Poueli 507 = — XBB L AT A [65] 2ILE LT, 72— XBB VAT LAEEETD. 20O
72— ABH VAT MBI TREAER BT EREEREANTOILOTHS.
Definition 27 (7 z—XERB AT L)
T 2= RXBR VAT LI, M = (Var, L,9,0,7T) D52 TERIND. ZIT,
1. Var i3V A7 LEHOFREETH D,
2. LCVariiu—sNEHTHY, VAT ADNRPLITBRETERVWERTSHS.
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3. ®Var kO 7=~ XOFREXOEFRLEETHD. £7x—ARER ¢ € O 1ZRAR py(Var, Var)
Lo TRBEND. 22T, Var BV AT AEE Var DEBEHRTHS.

4 ORISR THS. THIL, TRTOMFREEZFRMT 2XATH 5.

5 TIHRIEEBOERES THD. FREER T T IXRBK p, (Var, Var!) 2L o TREINB.

P= Py, P, Ps,... VIERR AR 7 = AFTH B. ZZT, TRTD >0 &C*‘TL’T, P =< [ai:ai+1)1 fi>
Thb.

72— AFRUTOEMEHIET 72— RAF P =P, P.P,... L E LiIThiE, 207 =—XFi
Tx—RABBIATLMOHEATHS :

1. FIAEE : b U Py =[0,0) R BHIEO X a TRV L.

2 EHEEE : TRTDOLi< |P|RH LT, BB ¢ Tz—RXTHBLIRT=2—AFRERp; € P

REFETS. |
3. BESEOREEES . TRTD0<i< [P| -1 KHLT, p(B[Var], P [Var]) #5022 & 9 72
NI e T BEETA.

4, %ﬁlﬁ& : PRAB#T 5.
Kic, ATV y Fd— b by ib 7 = —XBE LR T A~OBRFEE EET 5.

Definition 28 (/N T Uy FA— k¥ b OEBRAE)
BNATY v FA— b= b A = (Z,V,local,inv,dif, E,
act, Label, syn, Eg) iX, LTD LS IZ, 7=—XBBLATAM = (Var, L, 8,0,T) CEHEIND :

1. Var=nUZ
REL, nidfilflinr—>a v VERATDIR S —V s VERTHD. 2FY, VAT LEED
EFRES Varliarr—ya v BB rn b5 — 45T THD.
2. L = local
DED, O—AABEKLIEFANAT YV y FA—b= b rOu— VB local THY, local C Var
Thsd.
3.0 ={¢,|l; €V}
T, EEDOLeVIZHRLT,
g, + inu(le) A (m =L} Adif (L)
THD.
L.0=(@ = A .. ATp=cy) A{m=1) Adnv(l;)
ZIC LI R arThY, (1 =aA. A=) T 2w VDT
SNV THB.



0. T = {ru.|(ls, 1;) € E}
ZIZT, e= (lz,l_?) =y QC*‘TLT,
Prigap actle) AT =L AT =1;
THod.
2B, AT _NVOES Label & T 7B syn iXREBBOAL I label € Label ZEET
DHDTHY, syn(e) = label THB.

WIZ, SEHMERSEOEREEZ EETS. K3 10 (1) & (2) D& 5 I, SRR O EA& AR
BEZBNFEELETE. N TY vy RURT AOFHMURIE T, 7=—X pg(Var, Var) &IRIEER
pr(Var,Vart) Db 2 BE T 2 0ER H 5. AR TR, 2SS bime b +a e
i, IR A0 7 = — AR ERIEAHFO 7 = —X2E8E LT, TXTo EE R OREER (5
LT, 5MBLIROREBBREET A L2ERTS. ZOHEMEBRIEOERFEEOAL A—T
#E31 Q) IET. BFEL, TRIAZ—Iay s Thh, £, s I3RED z /KL T, o/ 1K
DEED z ZEBWRTR, 2B, A VF v 7 A ARRHSEEREERL T, A7 v 7 X CiiEMAbit
HREEWRTS.

F’o("a;'- Vary e (Var, var ") p°<v'a;-. Var)

(=0Ax " =2AT=T " )—xi=2 {x=-1Ax " =1AT=T " }—x:!=1

z |
a4 -~ [
/’; }
*=1AT=0 e°c !

o 1 \T = 4 T
1

-1, 90‘: // e /
pfc he
(1) bt (2) Bt (3) BRAMIEOD T > — 22D

B 31: FEAN{LAREE D EAEEER

NATYw FYAT A, M = (Var, [, 2,0, 7T) D5 DM TEREND. L C Varide—HIAE
BTHY, VAT LADNRPLIFBEBTERVWERTHS. BRX T, LRTEOBHSRIENG
HHTRO AR EEFE~ ORI LR TR OMBILAEONTEIEZ HMET 5 2 & 7R
ELTWD. £IT, VAT AN » CHEIFER2ESR L SRR EH L ORKFITHEETH D.
NAT Yy RUAT LZSEIITURAT LO—BTHY, 7w ARE (74 LRI, BREIRTRERE
BT A OIS DILE L LT, AR TR E2E 2 3.

SR M4 OBRITIRE R 7 = — X BB M OBRIAER 7 =—X2dE LT, 73
TOREEHAR MC ORBERBIZ LT, H MBS MA OREBENFET RO, MC 13
MA Z3E$ 2 LD, MC C MA LRETD. MUTIC, #MRELNV—NVEERT S -
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Definition 29 (FE#l{bi=EE/L—IL)
MC = (Var®, L€, 8%,0°, 7C) 23 MA = (Var4, L4, 84,
04, T4) ZBHI TR RBIEC B TEEIME L CWAS Z L & RFET 5 — AV E U TITRT -
i, MA DBRTREREE (DEV, Vart — LA 13 MC OBRFRAEH (0FY, Var® — L°)
ThHDd.

1. 6Y— 04

2. V¢ € dC 1ot UCLAT AR D 32D ¢
Psc = Vpagpa Poalc]

3. V¢ e TO IR L CLITFARY 320
prc = Vraera pra [a]

TRV ESEHT AA— A THD, BB aBFEELT, 1., 2. ¢3. WA TEE, 5. Ok
HSILCHREREESND - LRERTS. Z 2T, L—ADETE, UTEEWKT S : 147 BI30M4&H
O° 2 LIS 0o THBZ L EEWTS. 217X pgo D7 =—ARERMN psafa] D7 =—
ARERICAEEINB L E2ERTS. 31TEIX p,c DRIBBEB PSR EER pala] ITLY
BHENDZL2EKRTS. 4TEIRNREERESHT 57/ Thb. 5ITHIIMEHR M C M4
ThY, BEMLHERMSIEREELSEREL TV I L2ERTS.

ZIC, el LA ORE Var® ORICBEHRZ DFREEKRTS. 28, X(VarS)izL Y, Var® ®
REEBE X c LAV E TR LERETS.

UTDX3iz, ald7=—XE0BHE 525 :

PO MC DHEORIIENE 7 ==X T5. ZOPCREFLT =— XML, RELT =—
R PCICstint 2Hig b7 = — X3 P4 = mo(PC) Th B Z LiX, PAOFOMBKIROEED T —
INBEEX € IADEBR X (VarC) DETHEZEE2BWRTE. 22T, me M b MA~D
HAMLEG LIRS, T O ERIT Abadi b OFRILER [75] THD.

5.3.2 FHEHEEOER (tD1)

LT, M2 80 EHIROaY hr—F DAL T Y v FA— b bOWFIEHASE 3 0 DH
BLBOIY reE—FDY T FI2TEFADON T Y v RA— b= F iz k> TELL ML S
NTWVBREIPERIETS. bbb, PFRIBOa Y b a—F07 - XBB VAT 5 M =
(Va.frc,LC,(I)C, @C,Tc) BERITROaY hE—F 0T 2—ABBEY AT b MA = (VaTA,LA, @A: @A,
TA) Z BB TERBEICRO TRIMEL T3 Z & 2 RFES 5.

EP, B3 0NFHIBROaL ra—FDIT NI =TETNDONAT Y v FA—h= bbb,
FRIRO2Y b r—F 07 =~ XBPYAT L MC = (Var®, L€, 8¢, 0%, T°) 2T 5.
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1. Var® = {2, 29, 23, 24, 1€, m2%, w3}
2. LC = {.2'3, Z4,7T10, 71'20,71'30}.
3. @C‘ = {¢(idlel,£dlez,idle)a ¢(idle1,idleg,control1)a
Q”(z‘dlel Jjidlea,controla)s ¢(idle1 Jdles,preempt),
Cﬁ(idlel,ing,id&[e)} .................. }
(a) p¢(idkl’idlez‘idlg)c : S =idleg AmC = idles A’ =idleNZ =0ANZ=0AZ =0AZ =
0N <2 AL 2A0LS 3A0< 24
(0) Dogaate, sateoontratyy” * T1° = ddles Ame® = idles Ams® = controly Ay = 0Nz = 0AZs = 1Nz =
0N <2 A0S A< 3 <20A0< 24
(c) p¢(£dlelﬁdlez‘cmmz)c : 1 © = idle; A€ = idleg Ams€ = controlo Az = 0AZy = 0AZy = 0AZy =
NS A0 2 A0 25A0L 24 <20
(D) Poitte, sateg preemery ¢ T1° = dler A meC = idley Ams© = preempt Ad = 0Nz = 0AZ3 =
IANZE=0A0< A0S A0 <200 0< 24
(e) p¢(t_ml,in2.id[e)c c € =idle; ATl = ina Al =idleNZ =0AZ=1AZ3=0AZ=0A0<
HZAD< 2 <HA0LS A0 2

4.0°: 21 =0Azo=0A23=0A2=0AMC =idley AmC =idlea A€ =idle Nz =0A Zp =
OANZ3=0AZ4=0
3. T¢ = {T((idle;,idlea,idle),('im ,idlez,controll)}ca
T({ouh,idleg,cantrall),(idlel,idleg,idle))Ca
T({idlel Jidles idle),(idles ing,controlz)) ¢ )
T((idley ,outs,controlz),(idle idles,idle)) ¢ )
T((idle1 ,ing,controla),{in] ing,preempt)) ¢ y
T((out1 inz,preempt), (idler ing ,controlz)) © )
................................. }.

(a) Pritidie, idies idte).(iny ,id[eg,:antroll))c : m© = idle; A mC = idley A m3C = idle AmC1 = ing AmeCr =
idles AmsCr = controli AO L s A0S 2o A0S 3 A0 < 2y N1 =0AZy=0AZ3=0AZ4 =
OAND<S 2/ <BAD<S 2/ ADLS  <200A0 K 24 A1 =1A 200 =0AZf =1 A2 =0 '

(b) p"'((outl.z‘dtez,comroll).(idlel,z‘dtez,z‘dte))C : 7(16' = out /\ch = tdleg A W3C = control; A ch, = idle; A
Tl = idlea AmsC1 =idle A0 < 2y K BA0 < 23 A0 < 23 <20AN0 < 24 A3 =1AZ5 =0AZ3 =
INZ=0A0< 20 A0< 2/ A0 < 23/ ANO S 2/ AZ1/ =0AZd =0AZ3/ =0 A2 =0 '

(c) Pri(idie; idieg idle), (idleg ,inz,cantrolz)c : m© = idley Amy© = idley A 3@ = idle A m©1 = idle; Amar =
ing A1 = controla A0S 21 A0 < 20 A0S 23 A0S 2y A3 =0AZo=0AZ =0AZ =
OADLS 2/ AD L 2o/ KBNS ! AND S 2/ S20AZ=0A 2 =1AZ/=0AN2Zy =1
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c. c__; C _ C — Cy —_ g
(d) pT((idlel,outz,contralz),{idlel.idleg,idle)) P = Zdlel A M2~ = Ou-tg A 3T = contrOlz N 1 /= Zdlel A

chf = idlt?,g/\'ir'gc/::‘idlef\o S 2.'1/\0 S Z9 S HA0 S 2'3/\0 S Z4 § 20/\2'1 = Of\zlg = 1/\2,"‘3 =
O/\z'4=l/\0521!/\0§22f/\0§_zgl/\OS24'1/\2'1I=0/\2:'21=0/\2.’3I=0/\z'4l=0

(e) p'r((t'dlq .inz,contralz)a(imdnz:Puempt))C : ﬂ-lc = idlel /\Tl'gc = inZA?T?’C = COTLtTOlQ/\'iT]_C’ = inl/\ﬂ-zc, =
inz/\1r301=preempt/\05 Zl/\OS 2o < 5/\0523/\0 <z £ 20/\21 =0/\Z'2 = 1/\2.3 =
0AZs = 1A0 < 2/ < 5A0 < 29f < BA0 < 230 < 20A0 < 2/ AZ T = 1AZel = 1AZst = 1AZy =0

(f) pT((idte:l,idlez,preﬂmiﬂt),(idiq,idtez,contr‘dz))c : ch = idle’l A WQC = idle2 A TrSC = Preempt A "Tlc, =
idley AmCt = idles A6t = controla A0 21 A0 < 25 A0< 23 S20A0< 24 A2 = 0N Zp =
OAZz = 1AZy = 0A0 < /A0 < /A0 < 23/ N0 < 2yt < 20AZ) =0AZ! = 0AZ3! = Onzy =1

....................................

....................................

wiZ, M2 8D ERTIEDaY bu—FDREON AT Y v R~ F= b, ERTEO=Y
Fa—F DT = — RABEL AT A MA = (Vard, LA, 04,04, T4) 2T 5.

1. Vart = {2, z3, m*, m*}.
2. LA = {m*, m?}.
3. &4 ={Plidie, idies), Plidter inz)r Plouty ina):
Plouty idies) > Pling ina)s Pliny idles) s
¢(idle1,cmtg)a d’(im,outz)a Qb(outl,autg)}-
(a) p¢,(idlel,idhz)‘4 cmA=idley Amt =idles ANZ =1AZ=0A0<21A0< 2
(b) p¢(idlel,m2)*‘ cmA=idley ATt =ing AZL =0AZ=1A0< 2 A0< 2 <5

4, 6'4 P2 =0/\22=0/\7T1A ='idl61 /\7TQA—"=’J:dl€2/\Z.1=D/\Z'2=0
5. T4 = {T{idlel,idlez)(idlel,inz}A: T (idle1,in2)(idlel,'in2)A:

T(idle, ing)(idle ,idlez)A: T(idie ,idzez)(in; Jidles) A,

T{iny idlea)(édles ,idlez)A 1 T(in, idleg){im ,icﬂez)A :

T(idle idlez){outy idlez) A y Tlout1 idles ) (idler idles) A,

T(outy,idlea)(outy ,idlez)A: T(idle) gdlez)(idle; ,outg)A:

T(idley outz) (fdle; idles) A, Tlidler ,outo)(idles ,outz)A1

T(idler ,outs ) (idle; ,inz)Aa T(outy jidlez)(in ,idIez)A;

T(idley ,ing)(outy 4ina) A: Tlouty,in2)(idles ,inz)Au

T(outy ,ing){outy ,inz)A: T(idles in2)(ing ,ing}Ae

A A
T(iny inz){idle; ing) 1 T(inying)(iny ing} s
A

- A
Tlout ine){ing dng) s T(idler ,outs)(iny outz)
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T(im,outg)(z’dle;,outz)Aa T(im,outz)(im,outz)Aa
T(idle;,outz)(outl,autz}Aa T(outl,outz)(idlel,autz)A:
T{out1,outa ) (out1 ,o’utz)A » T(outy ,outz)(in ,outz)A1
T(im,outz)(im,'ing)A: T(in1,outz)(in1,idlez}A)
T(in1,idleg)(iny ,0uts) A} T{ing ,idlez)(inl,z'nz)A )
T(iny ing)(ing idlep) A s T{outy ddlex)outy ,inz)As
T(outy ,ing Y out; ,idlez)A: T{outs ,outa)(outs ,inz}A}-
(a) pmdlel,id[ezmdt%mz)“‘ : mA = ddle; Amp® = idles AmAt =ddley AmM =ing Am > 0Nz >
OANZ =0NZ=0A0< 2/ N0 <2/ <BAZT=0A2Z/=1
(b) p'r(idlel,inz)(idlel,id£e2)A st = ddle; Amo® = ing Am Al = idley A ot = idlea N0 < 2y A0 < 29 <
BAZ =0AZ=1A0< 22 A0 2/ ANZ/=1AZ/=0

..........................................................................

Iz, MC = (Var®, LE,®°,0°, TC) 8 MA = (Vart, LA, @4, 04, T4) 2 8lARTERBfRIC B T
HEMELTWBZ & ZREET 5.
ST, aBUTOLIICESRETS

a: (m? mt) —

[ if  (mC,meY, mC) = (idley, idley, state)
then (idley, idleg)
elseif (m€,mC, mC) = (idley, iny, state)
then (idleq, ing)
elseif (m, mC, m%) = (idley, outs, state)
then (idley, outs)
elseif (m%, mC, mC) = (iny,idle,, state)
then (inq, idles)
) elseif (mC,me%, m3C) = (outy,idles, state)
then (outy, idles)
elseif  (m% mC, mC) = (iny,iny, state)
then (iny, ing)
elseif (mC, mC, mC) = (outy, ing, state)
then (outy, ins)
elseif (m%, mC, %) = (iny, outs, state)
then (iny, outs)
elseif (mC,m% m3) = (outy, outy, state)
then (outy, outs)

\
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7272 L, state IX idle,controly ,controly,preempt DV NN THS.

1. ¢ — ©4[a) DFRFE
ec . zl=0/\z2=O/\z3='0/\z4=0/\7r10=73dlel Al =idles AmsC =idle Az =0AZ =
OAZz=0AZ =0 RUOA: 2, =0Am=0AmA=idleg Am?* =idlegNZy =0AZ =0T
H5.
ST, AT a®ES

Qo (ﬂ-lAaﬂ-QA) -
’Lf (ch,ﬂ'gc,ﬂ'3c) = (idlel,z’dlez,idle)
then (idle;, idles)

Fie, B 23, 2 FBRRER 2 —INVEBETHS.
U EX v, BETRELREEIZRNT,

Of — O4[q]

TR Y 3.

2. ¥oC € @€ 1Zut UCLLFASEL Y 320 Z & DFREE ¢
P50 = Vpagas Pgalcl]

(a)p¢{idlel,idle2,idle}c : mC =idle; AmeC = idles A7s© =idle Nz =0ANZ=0AZ3 =0AZ =
DA A0 < 2 A0 < 23 A0 K 24 &tﬁ%(imel,mcz)A c A = idleg Ame? = idlea Ay = 0AZp =
OAD<LS 5 A0<L 2, ThAH.

TG UTOa®ES

o (mA, mt) —

if (M€, mC, %) = (idley, idley, idle)

{ then (idles, idles)

Fi, T 2z, 20 ITBBIRBER T —INVEHTHS.

LEL Y, BRIFTEZEECRNT,

P ity idies idte) ¢ — pé(idaq,ngz)A o]

PR Y 320,

(b)p¢(idlel,idlez,cantralljc : ch = idlq A ’J‘Tgc = idIEQ A 7T3C = CO?’LtTOll A Z'l = (A 27.2 = 0A 2-"3 =

1AZ =0A0< 21 A0< 25A0 < 25 S20A0 < 25 B Pge ey M* = ddles A =
idlegf\z'l =0A2 =0/\0521/\0522 'C:ﬁ)é
IITCUTDaZES
a: (mA, med) —
if (w1, mC, %) = (idley, idles, controly)
{ then (idley, idles)
ES - %ﬁ 23, 24 Giﬁ.@ﬂxﬁ'ﬁfﬁﬂ“—ﬁﬂ/%ﬁf%é
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U EXY, BRTTaLEEICRVT,
p¢(idtel.idlez.cantroll)c - pﬁf’(inl,idcez)A[O‘]

e A RYAmY

........................................................................

3.V7€ e TC Izt L CELTF AR 0 32D 2 & ORRFE :
prc = Vyaera pra [le]

(a)p'r((id!el,idtez,id!e)v(im ,idleg,cantroh))c : ﬂ—lc = tdler A "T2C = idlez A 11.30 = ddle Am 1= i A 71—20! =
idleg A3t = controhb ADLS 21 A0S A0S 3 A0S 24 AZ =0AZ=0AZ=0A%=
DAD<S 2/ <BAD< 2/ A0 < 2 <2UMAD < 24 AZl =1AZ =0AZ=1AZ=0K
tﬁp'r(id!e-_‘,idleg)(inl.ia‘.tez)A s 1A = ddley ATt = ddleg AT = ing Ay = idlea AD < 2 A0 L
2ANZ=0AZ=0A0<2/<BA0<L 2/ A =1NZt =0 TH D,
T UTDa®zEES -
a: (m4, mA)
if (m1C, o€, m3€) = (idley, idles, idle)
then (idle;,idles)
elseif (m,©, w2, m3C) = (iny, idley, control;)
then (iny, idles)
X, B 23, 2 TBEARER o —INVEBTHS.
ALELY, BHFTRZEMEIZRB VT,

C

—

p‘r((idle.l Jidleg,idle),(ing ,idleg,controly))

- p.r(idlel,idleg)(iﬂ.l yvidieg) [a]

AT

C . C _ | C _ Cy__ 2
(b),ﬂf((outl,idlez-coutroll),(idzel,idzez,idte}} : MY = outy At = idles A w3 = controly A m¥1 = idle; A

¢ = idles AmsC1 = idle A0 < 2 KHA0< 2o A0 < 3 <20A0< 24 A2 =1AZ =0AZ3 =
IAZ =0A0< 20 A0 LS 2 ADOL 23/ AD S 2y ANZ T =0A 2 =0NZ3/ =0A 2y = 0 kT
Doty ey idion sty 1 = 0Uty Ao = idley AmiAr = idles Amytt =idles NO< 2 <BA0L
2N = 1/\2.;2=0/\OSZII/\OSZQI/\Z.]_I=O/\2.:2’=O Thd.
ZIZTC UTDaZiES :
a: (mA md) —

if  (m% mC, 1Y) = (outy, idles, control;)

then (outy, idles)
elseif  (mC,mC, m3C) = (idley, idley, idle)
then (idle,,idles)
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T, B 23, 2 IFBRARRER0 —INEEHTHD.
P&y, BETEEREECRBNT,

C
p'r((outl sidlen,controlq),(idiey ,idley, idle))

7 Priguty idlegYidley idleg) o]

i A RTAR

..........................................................................

..........................................................................

5.3.3 FHIIBRIIOEE (F02)

Wiz, K2 80 EHRIRBDay bu—FDOAAT Y v Fg— b= brOWFIERNRLTORK I 20
HETROa L I —FDY T =T EFADAAL TV v FF— b= b it Lo TELL SEM1L
ENTWANE S BERIETS. 7200, IR0 b u—F0 7 2 — BBV AT 5 MY =
(Var®, L°, 8%, 0°, TC) R EMIBO=2 Y b u—F DT =2~ XBB Y AT A MA = (Vart, LA, 84,04,
TA) ZBERFRERB/EICBO TEME L TWA Z L2 REETA. K3 2T, = hr—F 10X A
JICBRELBEEMNMLEDOTHS.

TIZT, a2 TOLIICEETD :

a: (m?,mh) —
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avkA—=51MEARY

z1=0
- errorl

raised

z2:=0

z3=0 ~ @mp2

32 HH —ODHREIROV I NI =TETA
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r

if (71-10’ 71-20, 1r3c) = (idlel, idles, Stﬂt63)
then (idler, idles)
elseif (mC, meC, m3C) = (idley, ing, states)
then ‘ (idley, ing)
elseif  (myC,myC,ms%) = (idler, outs, states)
then (idley, outs)
elseif  (mC,mC,msC) = (i, ddles, states)
then (iny, idles)
elseif  (mC,mC, 73€) = (outy, idley, states)
then (outy, idles)
elseif (m1 €, meC, m3C) = (iny, ing, states)
then (in1,ing) |
elseif (118, 7€, m3C) = (outy, ing, states)
then (outq,ing)
elseif (m1C, mC, m3C) = (iny, outo, states)
then (in1, outs)
elseif  (mC,mC, mC) = (outy, outs, states)
then (outy, outs)
elseif (m©, mC, m3C) = (excepts, states, states)

| then (outq, statey)

7272 L, states KX idleg,ing,outs PWTNITH Y, states 13 idle,controly,controly,preempt DV
NinTHsb.

Do EBEST, B E FRICEREREEZITD &, PRIBOaV A r—F D7 = —ABH YV
25 A MC = (Var©, LC,8°,6C, TC) B LR TRO =Y bu—5 D7 =~ XBH AT 5 M4 =
(Var®, LA, 04,04, 74) 2 BHFEREBECB W THMEL TS Z L ARETE .

HLVWEERIEO B X IR L A2 0T, BEOHE L6, BT 5.

5.3.4 N

—HEEICIE, V7 R =T OLRIROMAF L PRIEBOMFRE OBICERERE T 407
oo 7WBH 0, Bl EHEBGRSEEASER T, S LOREIITERY. £IT, FRX TR,
IRIROHBEONEEEE PR LROMFOEETESR T SR EZEATIZLIZE 2T,
FOETUF A I Yy TERERLUTEMEEREZRIE L. 2T, EEOERFITFTLIE, F
R CHMMEEB R EX LT, T RTO7 =z — BB L REBEZHEVWH S RThER6RnE Wy
EBEREEERMES. bhAA, ThCLY, §ToLRTEOHER L PHRIEOM4K E DR
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BIRASREE T & 2 i T2V, AR Tk, ERTEROM4HED b PR TR~ DORHRMEER R
EFRTEOASEOAHEMEE ML T D2 L2 EEL TV, ZOREILKY, TXTOFHRIED
AHEEOBBFTEERBEICK LT, $ 2 LRTEROMROBRIFTERBERSEFET 2 &V o e #ibD
ELIDOEEEZEDHZ LB TEE. Thbh, #FMMLRIEOBBEITFMERFED R Z A NITTT
EELTREY, #IMEBERORFANOBEROLREZNREELRDTHAD. &0 bi}, MHIAHEY
AT LDOEBRZANMIE >TIE, AT Pa—) o IRY—n— R THERRELEERE
WF&iy, BHETHD.

—77, AL TRE UEHMERIEREIMELSTH B8, L0 LBV FEL TRV, LHL, Abadi
BOFE [73] I T, BEUTEREFEZ LRI VESSHIELNIbOEBLLND. £,
I DOFEHMERIE 2 2hRMICAT 5 11X, EEFRBIC L 2HERTERRTRTHS. Bohic, 20
HMRIEETT D & EIERT 2R BN BOIC IR ERELREXTH IO T, 2L b ~DOXL
HEEL D, FORMAFEL, N R o777 b =7 W o o REERICHIS LT, SVC 2
EORBROBBHAEHRNPEREINTEY [75, 76, 77, REHFOEAICIIERITEETHD. %
7z, HOL [78] ®® PVS {79] & Wo e FEIHBNBERINTE Y, LEEOHRERNOEBHERR L HEH
BEOEBLRERDELZETHEEZB20N5.

54 ©9C

A7 7oeyYDIEE A SITEALE Y AT AEDN TR Y, AARBI L AT LARRFEDITE
LIRIEZETHD. £/, HABBI AT A IS 7oy b V7 b7t o T, {0
FIEERIC TR SN EHEZEZ I bo—ATB300THY, N7V v FEFAOBRITSNERT
RTHD. B, fHAARBI AT ADY 7 "2 TEFT MRV TAEA LFRV—F 4 TV RT
ALETEMELCEY, 7V 7P T4 T REDRGDa—Y o FRY =G4 T ) v FEFAZE
5 HHRBICERTE 5. FARRXTH, BLEDEZF IV, "M TV v FEF ML BHIALBLI T
LABEBEO LR IEBP R IR~OEMLBRIEFRELCERLE. REMIZIE, 3257V =2—V
YIRYU—FREBLE LT, TV vy FA—bw b CAEBER I, HIABRBIS AT L0 EF
ITROAEEFRIBOY 7 Mo 7TEFMCEELT, #iMEER2EA LM UREFEE R
RLT, FOFEMMEOIE L X ZHREF LT,

SHBOMFTEBELTIRUTREZZLNSD ¢

1. EERERS LI, RE L b REEF R 2 2T 5.

2MDATVa—Y IR =R EDLVE DEFEFITLT, LM TEPLFHRIE~DE
MR R R AT 5.

3. FRLEN b TH IR~ ORISR PE L £ ORI LREERZ AT 2.
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6 FTELEHESEDERE

AFFE TR, RERERCIFE SN TOWERRMFEEZREAL LT, FLOSH AT AORFIE
BEFRLE. FORA 2 ME, BERVATF AL LTHBYAT LR LD AT, EBERETT VRO
ATV v FEFAOBENLET ML LT, HERIER UERHRILIC L U REOESHEEDTRIC
RETAHOTHD. U EDBELY, AL, BTOA40DETANL, REXEZRHRL.

1. ERFBIBRY B A T A Assume-gurantee FEIC & B B BIRIRREIXE
0, ERSMARIB A AT ADOFEEHR B

3. ERMEBE S # L A T LD Assume-gurantee FEIT X 2 FERVRREI 3R
4. AT Yy FEFUICESSBBAGB VAT LORHIE

BEFHRICIY, IEERTETH - oI R T L0 BREPEBREIMIRER TE T, ZBH2
R XBERERTER.

AR T, HIEHRTIE, Bx TRBLERFIZEFEE 0 bF A TEICREL TMMEY R
FACEARORHE L. 4%I1%, 2%0CEREFHELHER HcRE LT, MBUICEA L THHE
THEFETHD.
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