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§5.1 ETIKES AR

FTARZ A g AR I B (6 B e AR g 2 4R CTL . &4 CTL AXHRIRE A
7R — MR, BATAT LA BT H A AR (AR A 2 XA A 5K

§5.1.1 KREWSHEE

BT {-, V} MR R IR A 1 e 2 4R, AT R B X B B k4G 1. i T {EX, EG, EU}
MR CTL AR TR T 2%, HITHFEXEHSHT,
4% AP LW Kripke 5% (S, R, I, L) fl—4 CTL AR ¢ , Zir sk EZEEEZR D
P37 L H18 L(s) BEBNE s WREM ¢ TAK,
BEFHESREEEWE ¢ W TFARCEHHREDT. B2 HHAEGEMREEETE o BITH
PUF1B L.
(1) F o=pHp @, WMESs, pREXE Ls) CEFERALE, BHITH.
(2)FH p=—wo, MG s, & wo & L(s), WK o A L(s) .
(3)F o=poVer, MXNED s, & poe L(s) B o1 € L(s), MHF oo BIA L(s) .
(4)HF o=EXqo, WXEA s, B S R(s,t) H @o € L(t) , MK ¢ M L(s) .
(5)%F ¢=E(pUgp1), N
5a ) XA s, e € Ls), WUHF o BN L(s) .
5b ) XA s, HIFE ¢ T R(s,t) He e L(t), H wo € L(s), MK ¢ BN L(s) .
5c ) X (5b) HE L AEAEk.
6 )% ¢=EGypy, N
6a ) T S = {s|po € L(s)} .
6b ) 5 (S, R) WRHTFE (S R) WA UREES EH T RES 57, a4
s€S", B oA L(s) .
( 6c ) XA s €8, BTt (815 R(s,t) H p € L(t), WK o IOAN L(s) .
(6d) EXE (6c) HE L AET.
RIERMTTUERRECEIT ALY L REBRZWVHRESEEWHE o, B
M,skEo 2HAMY ¢el(s),
MEe  MHAY ey Ls).
§5.1.2 fFSHERENIFE
PSRRI R B L TERR S B A e L. EEREHT M ARTEWMERE Lfor. &
FEANBE, —NMARTUBEREEIN AR REREHWES. —DRAWREDREA
X, RENAKHVERESCLT TXNMARXFFRBHREES.
HE—A AP LWy Kripke 258 M = (S, R, I, L) . & X% ex : 25 — 25 {1°F-
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ex(A) = {s]|(s,s') € A,s" € A}
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A (lpl] " M iR p BARESH S, B (Pl = {s|M,s = p} . &5 6 FERIHHR—
AR p I M FHHREARES AL,

(0 p REFHE, W b = {s|p € L()
() p £ o 9 (6] = ~ o]
(3) p & 1oV 1 (1] = [{pol] U [fp1]
(@ p R EXpo, W [lp)) = ea((lpol])
(5) p & EGpo , Bl (1p]] = vZ.([[pol] N e2(2))
(6) p 2 BpoUp1) , W [[pl) = pZ.([lpa)] U ([po]] N e2(2)))
A
Mske SERY sel].
MEe  ME{NY TC[).
Hretmn

i e(V) HEHBmEERESE V N TFENMEZEAXNES. &V ATEES, N
VI RAERES, BXWT: VeV BHMNYveV,
Definition 5.1 &8 — A4 EH AP, —/~ AP L¥ 5L —Awiym

(V.R,©,N)

APV AGAEETES, RAVUV L&AK, O AV L&A X, N:AP - (V) #H AP
B2V EAXES OV) thkst.

RGERESHER 21,z BE. —DNREREH n A (a1,...,a0) TR, (a1,..,an) E ¢
M HALY giroin =1,

REREBHESH {0,1}" . EBXERME R, ..., zn, 2, .. 2)) BRE. REAVVIHRESES
B O(x1,...,xy) ., & AP ={p1, ...} . WRE pi BPIRSH N(pi) 5E.

33
AT s—s" RARTFIEN s 5 o' B2, B (s,s') = R . 9988 (V.R,O,N) Liy—2%
RRIRESE {0, 1} LR —ATITFS

508152...

HAXIHMERE i >0, si—sit1 .

N—p—

BT

AL (V,R, 0, N) LR —WB T RIZMA 5 LS — T IREHE 0 l—K L.
FFSHEELS Kripke 4544

BEFFFRA (V,R,O,N) . BHBXNT AP = {p1,..,pe} L# Kripke 4585 M =
<SaA7[7 L> KEP SaAalaL %Xﬁﬂ—ﬁ

S ={(a1,...,an) | a; € {0,1}}

A ={((a1,...,an), (a},...;al)) | (a1, ..., an, a}, ...,al,) = R(V,V')}
I={(a1,...,an)) | (a1,...,a,) E O}

L((a1,...,an)) ={p; € AP | (a1,...,a,) E N(pi)}
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Kripke &# 5% S1&E!

437 Kripke 2548 M = (S, A, 1, L) . FATATLUK S 5. & SH <2" PEx, WALIH
n MR 1, ., RFR. S HHIE i DMLEILH s(i—1) .

A (a1, ..., an) TR @1, ..,z BUERT n JEH. WiZ n TEHFR s(ar1-2"++an—1-2+ay,) .

= w1, e, EMARFR MRS, BIHEZARXW 21,z BER n TTHBES.

REEAL RN EG U HAARXERR, BNFTIIH n SFHER, I04E 21,2, .
A (a1, ..., an,al,...;al) TR 21, oy Tn, ), s 2l BAERY 2n JTH. NZ 2n TTHFER (s(ar - 2" +
o apo1 24 ap),s(ay 2"+ -4 al, - 2+al)) €A,

—A 21y, T, 2, ERIARFER—DNEBRES, BIHEZARY a,...,an, 4], ...,d,
RAE/T 2n TTHIIES.

MFARERE LS — 247 ) TN N: AP - 25 WIF: se N(p) YHALY pe L(s).
N LA N VER RGAA Al RS B P Ay B E 28, BT Np) 2— PR
SHEE, Np) TR PAAER.

257 AP = {p1,...,px} 12H9 Kripke Z54) M = (S, A, I, L) ZHBIN Y TAF-588 (V, R, O,N) ,
HAt V,R,0,N &XT:

V={a1,...,an}

(@1, .oy, al,...,al) E RV, V") B HAY (s(ai,...,an), s(d),...,al,)) € A

(a1, ...,a,) = © 24 HALY s(aq,...,a,) €1

Np:)=0; HO0; EXWT: (a1,....an) E O; B HALY p; € L(s(ay,...,an))

S ERN T

—4 (V,R,0, N) AR RG2 51 B — it F 2 AR, BIRGHRVE Kripke 2514 M
R — AR EAR.
FEX Tz = (P2 Vel). EXEE ex: (V) — (V) 0TF:

7 7
ex(p) = 3xh .l (R(X1, oo T, Ty ooy @) A @l 700T)

A lq]] AW q BPRESHERE. B 6 FIEHITHH AKX ¢ 78 M FREFLRE L
JHIL.

(1) ¢ =p; BFET®E, W [[qd] = N(p)
(2) ¢ & —qo , M {lq]] = —lgol]
B)aREawVa, M {lq)] = [lgo]] V [[a1]]
(4) ¢ & EXqo , M [lq)] = ex([[go]])
(5) ¢ & EGqo , M ([q]] = vZ.([[g0]] A ex(2))
(6) ¢ & E(qoUqn) M lg] = uZ.([[2]] V ([[qo]] A ex(Z2)))
BATH
MEe MHY 06— |[]
ZXREKHE

Definition 5.2 4 —4 X2 £4 V. —AV L)Xk X B (BDD) & —AwI L4

<SJE7SO7L>
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HEP S AHENESL;, FCSxSxS AHAXAHESL, BR (a,b,c) € E B (a,b,c) € E N
b=V BHc=c; so ABWGwEEE;, L:S—>VU{0,1} AE&tF5HHE, #HR L(s) € {0,1}
WAH B bc#iF (s,bc)e B,

HRF=—XRKE (OBDD)

BE—NV PBEOHFE 21, .z, Bl i <ao<- <z, AF 5, <0H <1, —
D ZXPRE (S, E,s0, L) AT, 4HAY (a,b,¢) € EM L(a) < L(b) H L(a) < L(c) .
BE—NV EBEGHEF o1,z HEV LN AK o ZAXAUHA—-MEFZ
MR E
(S, E, s0, L)

TR, HHEWT.

1. S={so}, E =1}, L(s0) = z1, L' (50) = .

2. WMEE s S,

# L(s) =, WUTE S IR HHIA /" HS E=EU{(s,¢,s")}.
Fi<n, WL L) =L(s") =z, L(s") = [L'(s)]3,, L'(s") = [L'(s)]z, .

Fizn, WA L) =6, L = LG,
FHWNANRZENE, BN XS 7 R B & A .
AR X RREFHIREL
—MNAKATE B REE, FI— N7 ZSOREEDS N — /R k. A
T(f(x1,.20)) FRGAIREEL (21, ) XFBLHA FF X HIRE.
&T(f(xl,--.,flfn)):<S,E,80,L>H_,’El<---<{I;n° ﬁw
T(f(0,z2,....,2s)) = (S, E, s, L) I EFFHE z € S {#15 (s0,s0,2) € E .
T(f(Il, -~-7xi71;07$i+17$n)) = <S, E/,So,L> ﬁﬂP
E' = (E—{(s,s1,82)| L(s1) = x; V L(s2) = z; })U
{(s,51,82) | (s,81,85) € E,L(s}) = L(sh) = x4, (s}, 81,2) € E,(sh,52,y) € E}
{(s,51,82) | (s,81,85) € E,L(s}) = x4, L(s5) # i, (s},51,2) € E,sh, = s2}
{(5751752) | (8,8/1,5/2) € EaL(S/Q) = IlaL(Sll) # L, (5/2752ay) € Evsll = 51}

T(f(1,22,....,2,)) = (S, E, s, L) 6 EFFTE 2 € S {#715% (s0,2,80) € E .
T(f(a:lv ey Lj—1, 1,$i+1,$n)) = <S; E/750;L> ﬁl:':[

E'= (FE—{(s,51,82)| L(s1) = x; V L(s2) = x;})U
{(s,51,82) | (s,81,8%) € E,L(s}) = L(sh) = x4, (s}, 2,51) € E,(sh,y,82) € E}
{(s,51,82) | (s,81,85) € E,L(s}) = 3, L(s5) # i, (s},2,81) € E, sy, = s2}
{(s,51,52) | (s, 81,55) € B, L(sy) = @i, L(s1) # wi, (s3,y,52) € B, 51 = s1}

REHF_XR%KE (ROBDD)
VI L#yiE Ry OBDD BYZEM AT R/MEY F—NEER, BRETIARTS. X RKE L
BRI a0 T
ou o BT EH L(u) = L(v) , WEIHFXHE DI,
Houfl o NREMHFTE, (uwab),(v,a,b) € E H L(u) = L(v) , JIEFHXBHANTHE.
#FoARRHTE, (v,a,a) € B, NIMBE v &, KedEm o 8938 (3K so) $58 a .
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BETTA IR/ F LA LB AL 18] B 2 A B8 T AL B A5 B DO R B A B TR F RSk . #F
B ARXEENR, WENMMRREF X oRERFAMR. ARREF X oRERRHA
RWEFENEREGHE. H DX AKEK, Wiz ROBDD A —Mt7 (i & Hix
R 1. B AR, WA ROBDD 5 — it 0 Lo
KT 0.
TEHF

S HEF X ROBDD # K /INE AR 5, Xof 1= — 86w 81, AN ] 19 4% fHE ¥ B 7= A 9 ROBDD
SN OIS IPRE 2SN

&=V (w21 Ax2;) . HEZEKHEF 21,23, ..., Ton—1, 22, T4, ..., T2, . N ¢ B ROBDD
FmECH 2" A EMHEF 11,20, w2, . T @ B ROBDD F7 580K 2(n+1). HT3F
WEAEHET 2 NP fEmIE. 7T H B ARSI R — N T
BiEEE

& f 2 OBDD HI EARERFAHE/D R3S BIRK (M0, W flemo M fle=1 B9
BT

# [ RN, W flo—o=f

# L(f) =2 H (f,50,51) » W flo=o = s0

# L(f)#x H (f,50,51) , M fla=o = f, 50 = S0le=0,51 = S1]a=0
# [ RN, W flom = f

# L(f) =2 H (f,50,51) €E, M flo=1 =51

A L(f) #x H (f,50,51) s W flam1 = f, 50 = s0lo=1,81 = s1[o=1

?ﬁﬁ]ﬁ 35[;3y1ynf = 3yl-"yn'(flaa:O \ flm:l) o OBDD i%ﬁ@ﬁuﬁﬁfﬁ@ﬁ%)\(ﬁﬂ
T.

OBDD EHIEHE

#(s,8,8Ye EHL(s)=2eV , Wt s, s, " BRERN (—xAs)V(wAs"), slp=0, S|z=1 .
# L(s) =038 L(s) =1, WH 081 BEERRZETH.

S AT AT LB & OBDD LRgEs, #% o N _JCizHAF, f Ml gk OBDD HHE
AR A (R BIR (M7 &), T f o g MRIEIT:

A g WRMTT R, W fog=L(f)oL(g)

# L(f)=L(g) =z M fog= (-2 A (flz=00© glz=0) V (2 A (flz=1 0 gle=1))
Ha=L(f) <L) M fog=((-zA(fla=o0g)V (& A (flz=1°9))

# L(f) > L(g) =y M fog=((-yA(fogly=0)V(yA(fogly=1))

R ZICEHAE AV, -, o0 —TEEE - R ERA — %3, Bl -p e (p — false) ,
HAT A RBSR M 45 0 0 A 1 fEEH. A po M o1 BEFNITUMRIE o © 01 B
ROBDD 2524 1 AR Fk.

BiAH EM R R

& Fp e, e, . W ex(p) = 3.2, (R(Z,2') A %) .

5 ex(p) # ROBDD REHATRIAN &, A SHRAR I A T BAR KR #RAE. BAT
RSN AR, RATRERAAERIAVE R TR TFAR. EBRR Rz, o) ATRER—AA XM
WA, AT B0 X P LT AT
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i EES
B R(2,2') = Ry (Z,2') V- V Ry (2,27)
EATYAEK Jo.(p(x) v ( )) = Jx.p(x) vV Ix.q(x)) KfEi{k ROBDD itdE. &ATHE
o .xl (R(Z, ) A cpiij:j:jiii) = 32) .2l (R (Z,2") A cp?) VeVl (R (2, 27) A gpz )

T ES
& R(z,2') = Ri(Z,2') A+ A R (Z,
o ATE p(x) P, %zﬂ]ﬁ Jz.(p(x
ROBDD #it3. A EERN, # Ro(z,

Na(@)) = plz) AJz.q(z)) . BATRAZSZORFL
) Spwl ..... Zl)n . ﬁlu

H\/—\ i~3|
\_/

3o .al (R(Z, ') A @ai2er) = 3ah .2l (Ro(Z, @) A+ A Ry (Z,2)

AP 2, 2f, P DAFRTHE diy oo die, K Ro, ooy R 238 & DA ZE T4
Dy, Do WRXMTHE L1<i<j<k, d EF'EI’J SRAE D; EF'EHFJE, i

3zt ..l (Ro(Z,2') A -+ A Ry (Z,2") = 3dy.(Dy A 3dg.(Da A -+ A Fdg.(Dy,) --))

Hp d FoR & PARBSIZE, D Rk D FAXKEGH. X TRENAXES {Ro, ..., R}
MARES {21, ... 2.}, BOTTLMKIEAFRBARERTT du, ... de 81 Dy, ..., Dy o JFU_ LA
REZA di BUNBEFTTT Dy B

§5.2 ETFRESWEEIAEA
— PN REUBEZHTTREITHBEHNES. —PREHEREMREARX, MERARL
HITEIZFTERE R XA AR, AP B PLTL AW UIFE— P F Ry 247 777 88 LAdRe.
B ¢ J& PLTL AR, ¢ = GG € (247)2 . Ul PLTL AR EiH -

CEPp #Fp=T,8pecAP Hpe(
CE-y #CFE e

CFevVY HEeBH (Y

(EenNy HiEFeH(EY

(Fe—1¢ HEFeM(EY

(Fye=y HiFe—vH(EYv—p

(F Oy HOFEe

(EOY #HVi>0,( Ev

(ECyp #HI>0,CEy

(FeUd  #HI >0 EFYHYO<S]<i,{Fyp
C(EeRY  #HVi>0,('EyHI>0,Fp HV0<j<i, vy

HERG M =(S,R,I,L), % a=aiay -~ H—P R, EX L(a) = L(a1)L(az)--- . N
M,mlEo ¥HAY Lin) Ee.

X (el ={CICE vt . (M) A M WpatTea. B A ABEHES, B L(A) =
Uaca L(a) . T

M o BALY L([M]) € ([¢]
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§5.2.1 PLTL AR5 Biichi Hzi#l

LR PLTL A ¢, FfE—4 Buchi H3IL A = (247, S, A 1, F) #i1§ L(A) = [[¢]] .
H &4 PLTL AR SN F—4 NNF EXH O fl © /T R AU FoR, RATHFEARE O
O g NNF §iz. T Biichi H 3L @Y & Bichi H WL HGEES], RINNMF— ik
EEEMT ([o]] B Buchi H3MWL B, = (247, 5, A1, F) Bk,

L EEMERE « = (e} {1 {}) . 2 alz) ={} . HHMAREES.

2. MEHE 2 = (b,c,d) € S -

FHb=0, MERESy=({},{}). Hyes, WBKaly) =aly)U{z}, HygS, ic
a(y) = {z} , IRy ARSI S .

#b="boU{p}, ENIFLUTILFEL:

A o=woUpr, MIERE (boU{po},cU{p},dU{p}) Fl (bo U {p1},cU{p},d).
A= poRer, BIEARZS (bo U{p1},cU{p},dU{p}) Ml (bo U {po, p1},cU{p},d).
o =wo Vo, BERE (boU{po},cU{p}, d) Fl (boU{p1},cU{p},d) .
#Ho=po N1, BIERE (boU{po, 1}, cU{p},d).

# o =0po, MRS (bo,cU{p},dU{po}) .
Ho=pHe=-p, Hpe AP, WERE (bo,cU{p},d).

FFHEEPRESERFRS o . BAMENFHENRES y, Hye S, MBER ay) =
a(y)Ua(z) , Zy ¢S, italy) =alx), H¥ y MAREE S REWHE az) FHH 2 @
7 B RS AR RJETE S M EFIRE 2 .

MEENFHERRE v = (be,d) € S, & ¢ PAABIHEGEATEH, WM S FmBR
y; Eenb#0, T b FHERAILIRSS cnb . REIS 5 HERA TR EIIRE.

3. MR v =(b,c,d)eS, Hycalx) Hy= U, d)esS, WMETHE (y,0,2), FHFKEH
MAZBES A, Hfroe2?" FR Vpe AP.({p,p} LoUd)A(ped —peo).

4 WEE 2= (b,c,d) €S, #Hecalx), W = MARGREES T,

5. XN AK ¢, Fo=plUp1, Wi f, = {(bc,d) € S|p €c— 1 €c}, FFRHHIMA
B2RESHEES F.

§5.2.2 Kripke Z&4#)5 Biichi Hzh#l
4% AP Iy Kripke 458 M = (S,A, I, L) . X

¥ =24F
(s,a,8") € A MHALY (s,5') € A H a = L(s)
F=S§

@ Ay = (3,8,A1LF) . W L(Ay) = L([[M]) .
PR Am B AP 1Hy Kripke 54 M = (S, A, I, L) Frxt g H 3hil.
§5.2.3 1RENUSNIRIE

ML LB,  Kripke Z5M A1 PLTL 20 2CHR AT ARG S SXT I 0 H ShL. AL ] 1] 2w 4%
AP A IHLEE RS R RE—T A IPET A, Ay R AR ¢ Xt
JY#y Bichi 3L, —MHEMRLE M e —5 AP LirtFZ2EAX ¢, -

Mi=¢
B L([[M]] < [[]
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B LM 0 (247)2 \ [[el]) = 0

B L([[M)I N [[~]] =0

Bl L(Ap) N L(A-,) =0

Bl Ay M AL, BB R, BBR I I BEEFEAL R H ShHLAE 23 R
ThSIREE N FIR

B I ASCRA R, BiE— D REHALHIE RAM Kripke 458, 1158 Ay N A, BE
AEMALETUTE A~y BEFEMENT, BME Ay B Ay nA, . —FEFRHEEZE
TEARYE RGAERL A = B WA B8 REGVIRSE, TR ABX B HARS R G S A, BHLR
W, RERERWEMNXERETH LY R, FIMERMAEAE AynA, BEAE, H
B —25 2 An N Ao, WEIETTEEFTIR, AL —EFR M Av WIS,
L EMSRFIL

AT AR © Al o' B SN S AT OCY FAEP SRR LT FH] 0 = i < i1 <
g <. M 0=jo<j1<jo<- - {HB{IMEFE>0,

L(ﬂ-lk) = L(ﬂ—ik-i-l) == L(ﬂ—ikJrl—l) = L(W;k) = L(ﬂ—;’kqtl) == L(T(;—k+171)
— AR ¢ RPN Y HOCYIMEF R FEME « o1,
TEeer EYp

A O HFH PLTL AXMESILH PLTL x . BEGW AR AER,

WERIEEN ¢ € PLTL x H ¢ PHMEERNESH AP . REREWNIBZITES
HE 7= s0...5i5i115i40... fl 7 = 80.--8i85 415142+ o

R L(si) N AP" = L(siy1) N AP" H L(s 1) N AP' = L(siy2) N AP, W 7 |= ¢ M HALY
™ Ee. HEMTRIERSREGHE ¢, RIATTUAEZE .

i 7 VA 249 1) 2 AR AR A — S P 2% 1, T2 B AL ZAG TN fy {5 ) o S 2R T s,y 31X
FERPIRZS B9 A LA B 7 A A,

§5.3 PRIAREUSN

PR S A ARG M Fy 3 B S R S A I B AR AR A, A SRAE S S I A i A 1 BE S
REHNE — ARG R, WIZTTEA B HAeR.

X—F7PrA B A XEB UL NNF {53, & A A XN NNF i, PR HAE R 53
S A NNF .
§5.3.1 CTL AZKIBRIFREAST

% AP _L# Kripke Z58 M = (S, R,I1,L) . M # k SRR, fR#K k 8L M), = (S, Pi, I, L)
Hrp Py o M APRED b+ 1 FBARHISRG. Bme P XHERRRD kR, X

|m| =2 [m]—1

Ip(m) = \/ \/ T =T,

i=0 j=i+1
CTL AR HIPRFIEX
NNF {5 CTL A= ¢ BFRAHE L My, s = ¢ T
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My, s =p #Hp=T,8 pe AP Hpe L(s)

Mg, s = —p # My, s p

My, s Eo VY H& Mi,s o B My,s Ey

My, sE oAy #H Mp,skEo@ H Mg, s =

My,s|=Ap  EHXTHA b FU s AREMBER 7. Myml=e
My, sl=Ep  ZHFTE P, FU s WEENERT: My

My, mE Xop FE>1H Mg,m =

My, 7 = Gy # lp(rm) H Vi <k, Mg, m; E

My, 7 = Fop i <k, Mg,m E ¢

My, mE Uy 2 i <k, My, m =y HYj<i,Mg,m E¢

My, 7 eRY 3 Vi <k, 3 Vj <i, Mg, 7 o W My, m =, BF Vi < kMg, 7 = o W ip(n)

PRIFEN Y ER AT S
cialE)
M,s = o B HACYHHFLE k> 0 7% My, s F o .
TES My = 2 HAY
S sel, MyskEep.

HNTH
Mo M HACUTFTE k> 0 15 My = ¢ .
PR ST ARBUE N %
R M AR o . FRABEIG IR
(1) k=0
(2) & My o BOL, WM E o, FIESR
(3) & My =~ WAL, W M o, FIRER
@) k=k+1, HEF (2)
R XEM o AR GHFME CTL A NNF G, B 89 IR IE T35 —E /8
e 25 I FARTF IERIE 5.
§5.3.2 PLTL AR PR FEREN
XtF PLTL , ®ATWRIEREFE—TBITHEAEH AKX, MT kR, BRINTHEELE
AWM A REGA TR E | E 2L i i — 1. XHREIREES —RILT 8RR, WU
BRI RIS
s(i,k,n) =[if (i <k)then (i+1)else (n)]
PLTL AXEIRFEX
EX My, 7 =, ¢ WF:
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My, 7 =i, p #Hp=T,8 pec AP Hpe L(m)
My, m =, —p #H My, W p

My, 7=, oA My,m ¢ B My, 7=, ¢
Mg, m =, o VY 3 My, 7=, ¢ Bl My, m =, ¢

My, L Xo 3 My,m ="

My, m EL G # Vi € {min(i,n), ...k}, My, 7 = ¢
Mg, 7 EL oUy & 3j € {min(i,n), ...k}, My, 7 = ¢ H

P <jAYMmE iy, j— 1}, My, m E™ @ B i >jAYm € {n,....5— 1,4, ...k}, M, m E™ ¢

ESL My, m =1 ¢ Ak, & R(me, m—1) AKE. NNFJEXH LTL A= ¢ BRRFE X
My, 7 E @ WNT:

Mvar ': ¥ %H-{Rg‘ﬁﬁ ne {_1507 "'7k}5R(ﬂ-k;ﬂ-n) E— Mkaﬂ- ':701 ¥

PRI IE M HY EERMEFIE & 1%
®ITH

r e M,mg € I.(M, 7 = ) B HEACYTFFE k,Im € My, 7o € I.(My,m =) .
TEX My, b= o B EATH
RS T T R w e P W My, 7= —p .
BATH
M = o % FATHS Yk > 0, My = ¢ .

PLTL AHIFRFAREAE T

HATE M b o MIXTETE @ > 0, Misi o . X (M, @) BISERBIE ct(M, o) B/
RELA LSRR ko XHARfT M AT o, SERBUE ct(M, ) FF7E. HMHEATE

M ): 2 %H&%X‘T k= Ct(M,(p), Mk ): P .
WAL M, o il m > ct(M, ) . FRABEIR M AT

(1) k

(2) & M, bésa MM, HEGR
B)FH k=m, M MEyp, FIEGR
4) k=k+1, [EF] (2)

T My = o BIURIEIRAE SOH R B FEMIRS R k B o 15 My, = e .
B BATEL A REE IEFIHIIRG m > ct(M, o) , BIHBPERRIE T 595 — 2 R & L A3RAR
IEFER.
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§5.4 A

AT HTH R B RABALLL Kripke 250 20, FERRBARIA LR, —KiiE, AF
P LR E G BRESE S It R, MRESESTHARNFR. ALK LT
AT AR RFIRA RS, BRIBRS A THRAM, #ElE T ERAEM. AT

PR ARSI RITH, WIXERL T —IK.
IR AT HEREBERREATIITH, WKEBLH T K.
PHRERA T ARG THATHIRME, R PIT—IK.
ERRATE: HEREREATHATHRME, W ZER U PIT K.

M THEENARBEHAXTHES, — B TR

BRI ARES {1, pnt .

NTAERIXT A 0, — BT AR R ¢ .

BEMANR _ITCHES {(5017 ¢1)7 coey (n,s '@[Jn)} .

(1) B PAERAFBIXT A 0,

MR =BT NFREE BT 0, MIZBITIEIZRRT)E W
(2) BRATAHEARFRIR B

WMR—BIT TR 0, BT UHTCRIKIE R ¢ .

t::ﬁ

[EERINAS P

B TSP R G P B —E W i, RE RPN T A GBI TR
RO R — P Z L LB R A TR R ST, FF B G RALR I 53k

§5.5 MREUSMTH

T HRARNE TRA SMV fl NuSMV %, SMV & CMU K#IFk, EENH
ST R EIESF . TR TRA SPIN %, SPIN i DI/RSE4
EIP Kk, EENY SR IR IR T .

§5.6 iEA

A B GG I M TR, FFs BB TR SMV /&% [McM93] ,
T H S LR B R B AG AR AR I T B SPIN °[ 2% [Hol90, Hol03] .

SE R
[McM93] K. L. McMillan. Symbolic Model Checking. Kluwer Publisher, 1993.

[Hol90] G. J. Holzmann. Design and Validation of Computer Protocols. New Jersey: Prentice Hall, 1990.

[Hol03] G. J. Holzmann. The SPIN Model Checker. Boston: Addison-Wesley, 2003.



