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§2 EFSRFERE
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(F.P) L= ZBAXNEGHN WFFp, B LIRSS
N Tp. i WFFp FANHRIFANAXESHN QFF5 .
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i

§2.1.1 SEMLEWNEDRE
BlF . BRANE

SRR PR AR LS — B B T 7T,
HEMBMERAWE. WFEE. RMERRTEE.

%5 B=(F,P). IMGMUTEGHFTFT:
{:=,;,if,then,else, fi,while,do, od, €}

Definition 2.1 4% B = (F,P) #%X %4V ., —4
(B, V) Lo EMWBITEGBERZ - NFHE, LEL S
/Pi)‘('ﬁ"—"_:

S = €| Tje
T 2= x:=t|
;T |

if e then T else T fi |
while e do T od

EP eV AHEA, teTp A B LWFREL Var(t) CV,
e € QFFg A— AT E@GAXE Var(e) TV,



9% B=(F,P) fIZRES V. (B V) LHEHWLTER
BB it 5

NEGIE, FEARFIREHELT, MEZERER « /T
HIEAT.

BRI R GUIRSH Ay, BT T B3R A B A AL

BHEARSZM V FERRENHEG X = {olo(z) €
D,xeV},

RAHPRZS 2 W BALR V BRI ER S £
X,

— MR TIIR T B HREE.

B W— R T, R RGREHTEBXER — %
wg” 2)2 g —AT8. (So,00)—(S1,01) %4 A4 LA

T
So M St 01
z:=t5 S oolz/1(t)(o0)]
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while e do S od; S’ oo Ere | S; while (e) do S od; S” | o9
while e do S od; S’ oo ere | S oo
€ € 0o

ALy B Jm — I BT R ARLZ AT & UL SRR S IREF AL

H (Si,00)]is0 TmTCI5 RS
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B T — A EFRRESE L) < D Bl —AF
FFEF [(Si,00)liz0 WifE So = T HAHERE i > 0,

(Si,04)—=(Sit1,0i41)



B T ARG TIRES A oo BHETT AT EIERRZS H
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ik

B T ZERIGG A BRSO o BHEAT40 0L, M AU
1E o/ 18 (T,0)>(e,07) .

REUME R

AT g e A P O AL 5 A AR B AT R 2% 1k DA LR Yy
KRS AERER SRR, W o M ZiFiHE, —H
AR B PR AR AT

(1) fEpannt A RS R &0 o, B
¢ BORMIRA L, N2 R B 2R RS2 © .
XA BERPOE T o Mo B IEBITE. o BV
RIRHINTS, o MOV RIS
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¥ . BORIAREASZC 1k I HARAL Y 2 1k i 28 BARZS W 2
¥ XABRFFABEXT o fl ¢ fZERIEFRE.

( 3) SERIEMMEEAS TRBIRZ R, B4 eI ik
AR TIRAS TR B 2 1 o, BORBIAIRBRE A L.

BIF . mRAA
REEREF R E X

BT o AR T BRIARS R B4, T X Tl
¢ A L PERE ST

Kkt o(o) = (T,0)>(e,0))

VA o ABUR T (RIS R A A, WA v nt
BUB T 4IRS ESR, T T o Al ¢ 1
4 IE R 52 4 IE W P 5 S

WA ERE:  o(0) = (T.0)=(c.0') = 9(0")
SEREFE: (o) - (T,0)>(e0) Ad(0")

HREHL T L R LA R RT3 RS e,
W o M, PTRMASER T ARSI, AT
BROBHETRAE. T X TFAR ¢ W& LR T % T8
i 1() 2 Ik AR

KLt 1(p)(0) — ((T,0)= (e, "))



T X FAK o MR ¢ B IEF A 52 2 IE B P E
LIRS

WAEHE:  I(9)(0) — (T, 0)5(e,0') — I(¥)(0”))
SR  I(9)(0) = (T,0)5(e,0') NI(¥)(0"))

T XFAK o Mz o B IEFEM 52 2 E i
AR o {e}T{e} Ml E=r [PIT[Y] .
SR IR R R S A ALE PRE A R R,
LARRLES (B, V) M T,
§2.1.2 mIEERE
BIF: RRAAE

TR E—prZ2 By 7T,

R R R MIE] . — PR REER. —Fod A
FiER]. XEERROIIE 2.

TE—FrZ ey at L, FATEML AR50

W58 AX  {:=,:,goto,if,clse}
RS 55%E LB {beg,end,ly,la, ..., }

% B=(F,P)MAERESV ., B (B,V) LHRER
BERLH P Bl 2 0 F

lll ($1, ,In) = (tl, ,tn) gOtO ZQ
ly: if (e) goto Iy else goto I3

il:'j 11712713 €LB j‘b*’f“%; ll 7& €7’Ld, tlu 7tn S TB E_
Ui, Var(t;) CV,e€ QFFg H Var(e) CV, z1,...,z, €
VHM1I<i<j<n z#x;,

B 5 AN s AR E Xin'g. B 5430 H TR
X
Definition 2.2 —4~ (B, V) L@ & AAZBER T H#H R
UTEFSARLES.
=5 beg LA XX
5 end A X
B AAT T T 68 end SHEGER T L A Z X
HEMFTR FHEX—KR

%% B=(F,P) MIEARES V. (B,V) LiREREER
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R 5.
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PS5 T LA B O AR B R R EAPIR S

BHRREZME V FERERENHEG ¥ = {oo(z) €
D,zeV},

RAGHPRSZ MR TV FRRRERHE LBxD .

HEBHI—MARL. BERS . (li;Ui)i)(liJrl;UiJrl)
24 HALY LR — i UL

tj@ lz (’Ul, ...,Un) = (tl, ,tn) gOtO lfL'Jrl N

H oi1 = 03[v1/1(t1)(03)] -+ [vn /1(tn)(04)]

t 4 ;2 (if (e) goto I’ else goto 1",

o1 =0, HoilErell iy =0, HW L =1"

SHENBRESE T M B B— Mk 1. ®01E CREE
BB RGUR S FE e R =N mF. (li;Ui)g(liJrl;UiJrl)
2 HACY AT — 5 5L AL,

TS te T H15 (lian)i)(li—i-lan—i-l) 57
AFTEE s 1 WA H (L, 00) = (Lig1,0i41)

TERSIRE TR, ROTE S B T HEH — |

=47
H (L, 00)]i>0 TRTCIT RSN
(lo,00)(l1,01)(l2,02)......

MRERA T — 1 2f72RE%E LB x X Lig—
DIIFFFI] (L, 00)liz0 R lo = beg HXEE ¢ > 0,
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Bl¥F : BKRAAH
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BT o MR T BRIIR ARSI R R 25 1F, IR o Xt
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TRIEFE: o)
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§2.1.3 DPRiEBIER

Bl¥F . BKRANE
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WRAE. BRILZSL, REEHGHIMHRFRITIE,
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HAr pe QFFp A— M A HEIFAWAXH Var(p) CV,
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HULZ Var(e) €V . =M EBRRREH MR T3
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AF T A (BV) LEBHHIREES, O cQFFp A
WEM, R—ATHFEETAGAXL Var(©) CV

B W T BB RS R T . REBUT5AE
kRl E

ARHIR(E o AR T RGP TR BIER —IRIHPIRES.
HEBRR o RS, REHEEH .
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RE=(E
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00010203......

BREBEA (T,0) LH—MEITEREE Y LW
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TARE
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BIF . ERAHE
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BIF : BRAAK
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§2.1.4 BATBRE

BlF . BRANE
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RE=(E
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ERE

Flo—o BREME e T #5000 . REHEE A
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2 4 4 JB 00w oz T R
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Bl¥F . BKRANE
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§2.1.5 AEREHIXFE
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% B SR PR E A REAL S . FRATTAT LA & — A LAY
i ekt

HATH S MEH IR THRF, XMMEILA f, 22X

¥
S f(S)
€ end
=t r:=t
Ty Ty f(T); lmy 2 f(T2)
if e then Ty else To i if e then gy, : f(T1) else I, : f(T2) fi
while e do T od while e do I : f(T) od

HAOTA IR THRF S WERBRRRE, XMEILHh
g, BXWT (HAI(S) K S iRk ):

S 9(5)

end {}

Iz {}

It xi=t; Ty {lr : x :=t goto I(T1);} U g(Th)

Ip:if e then Ty else Th fi; T3 {lr : if (e) goto {(T1) else goto I(Ta);} U g(T1;1(T5)) U g(Ta;1(T5)) Ug(Ts)
It : while e do Ty od; Th {lr : if (e) goto I(T}) else goto 1(T2);} U g(Ty;lr) U g(Te)

SJ’E -
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o7 i A AR,

§2.2 EBXRETHBIERE
ERRT BRI R T, REBITHPIRE R K
REWBITHAR T froee. HFRES 2= E L BORES
Z AR S RAFR A B T RL R AR R %

Bl¥F . HFHL
§2.2.1 Kripke &% (KS)

A EBAR R SORTA B ) Hh R, IRAS 25T
BE Y. BRTREZEEZIN, HRREBTHREATRR
EAREZEHERRR, UEREHVIIHRES.

BIF . HIFHK

25 H i PR BB AR DA AR R T 3k
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ICS AmitKEE.




BEFIEIT
H s—s BARFEN s B ' 138, B (s,5') € A,
R [silieg BB ITFTFH

505182...5np,

Kripke #A] MR FFHAEE S LB T FH (sl WRMERE 0<i<n—1, si—sit1 .
Kripke B8 55 4208 S LRITEITFA [silizo WHEEXIMER ¢ > 0, si—sit1 .
Kripke #27] | #yi247J& Kripke #8 I TEIF AR [si]iso B so €1 .

IARZE

W o — 1ER R, RERE A BT
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RO 2R TTHRESESRR. REEG AZ
4, 4 BAUCY RGN s TR IRGSHTE A H.
Bl rh(I) C A,
) Joz 1 JBR

ARGy AL RS EE R R, REEG AR
MR, 24 HACY REM DB ARSI A F.
oA

LR RH A IETUE TR, RS G A AT,
Y B RRH BT R IRERISTE A B rh(1)0
A#D.

Bl¥F . HFHW

§2.2.2 #HE KS

o1 T KS X T RGER RS Tifk, KSR AEFR
B, FIRSERRAERBARER. MRRRAERNES
RK, MFEREMRE IR, N TREMFTFERRHE, 7TH
TR AR LR

N REMS M AR SRR, BN TLOREEE A RS A A
L AAEMREIRAS LOGLER RN, h T 5 L pfaf B,
MR IBTE R R 1 B A7 B R A5 AL

Bl¥F . HFHW

Definition 2.6 4 X —MR T4 MESLS AP, —4 AP L
ttre KS & —ANwaum

(S,A,I,L)

LF (A1) H Kripke %, L:S 247 HhEEL
2| AP #9 R E 69k 4.



TERXHER — G, L(s) RmTE s LITH s B
SLH R A R A, T8 p 7 s LAOLY HALY
p € L(s) , HEMBZ 2 HALE 5 E M B2 Y
i RE.

WHEFEES AP LGB ARXMNESH Lap . K
I L A B i AR R R, e —1 AP Ly
W5 Kripke B8 (S,A I, L) , —PARE s € S Wl R IE
e LapilfE M, s, HEXIMT: M sk o8y
HAY:

C,skEp FEHpeAP Hpe L(s).

M,s =~ H M, slED .

M,sEgoVir # M,sEo B M,s | .

M,s oAy 5 M,s=vo H M, s =1,
M,skE=o =11 # M,s ko M M,s =y .
M,s o =1 HH M,s ko B HAY M,s |9 .

W m={x,...,2} C AP H AP\m ={y1,..,y} .
X m e BHAY (prnl. )y, BEHR 1, W

..........

M,s = ZBHALY L(s) = ¢ .

an

i
M MIBEFICHN L(M) C (24P) , BXWTF: u =
wouy -+ € L(M) 4 HANY M H—1iEf7 r=ror--- H
XEE i, w =L(r) .
AXERETES
—NARI T —ARESES. B o X TFRESE
B {siM,s =0} . A @] BARREZEE {s|M,s =} .
Z4eMR
REMZEWERTHAARXE R, REWELEMHR
¢, BHAMNY RZRER B NETHIENSIRSERE 30
Bl Vs € rh(I).(M,s =), Bl Vs e rh(I).(L(s) F ¢),
rh(I) C [[¢]] .
o) oz 1 SR

ARG AR BT AR AR . ARG A A R R
¢, BHICE R BT HEAREHHE ¢ .

Bl¥F . HFHW

J&E:. L (BV) LWEBRSE (T.0) T (L
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b=t —  (z,b) :=(0,10)

O| (a=sgAb=tgAx=0Ay=0At=0)

2 RERRE 1 Ol RO ARRE . 45 X EL R AR A
#4575 Kripke A,
§2.2.3 ¥ R#xS KS

P KS K% B 7E AR AR 1 R LU ) 5 15 A
L, BATAT AR HAETY R, RS s LR AKX
Je A AL

BIF . HIRHK

Definition 2.7 & & —MRTH#AMELS AP, —4~ AP Lt
W AT KS 2 —/wiw

(S,A,I,L)

HEF (S,AI) H Kripke %, L:S— Lap ARZESL
B AT ENKXE LSS,

Wiz —A AP L3 TR Kripke BUH (S, A, 1, L) |
— MRS s e SRR ¢ € Lap 10E M, s = ¢ M HAX
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A .
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B o BRRARES, AP
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§2.2.4 ATHRS Kripke &5

XtF Kripke AU, HEHSORTEBRXRNWT
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HEOR BB HERR X AR T IF RS P91, ENTETELSH
HIIABRI ALY, BIREA TR, & XA Tins
Kripke fE7 ,

BIF . HFHY

Definition 2.8 —A~a-FA75 Kriphe R R —/~ 2 A
(S,A,I,L,F)

HF (S,A L L) =—A AP L6#5% Kripke B8, FC

25 HA-FRAKGESL,

~ g—

BT
AP Kripke B8 (S, A, 1L, F) big—AM247H]
Kripke % (S, A, I) FH—4247.

E X inf(m) ALREBRHIE «» FERESHES. —1
INFARS Kripke B8 ERETT = [s5]is0 2 THI, 4
BACYX R feF,
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B
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§2.2.5 AERBEHIXR

PLEAME T Kripke B8, #7-5 Kripke S8, # @R
5 Kripke BB 22 V1755 Kripke B8, #0ARAL Z 8] 7]
DIFHE S4B BRI A] Al B 0E B R4 .
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BIETBEE 515 KS
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. # KS HBAIEB AR A A, KS MRS RM R/ N
R R HREEE R E, A (B, V) LiilEiH
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REZEBIRADNH [v1] - Jva] -+ - vn] .
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EBEEH p .
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MHEHMNY 2 =a . X, RITE—PMEFREES AP
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WHIEEBHEE 555 KS & ¢ Fhey BAUCYME
2 (p,©) —AHELT opo1 - - FFFE M —DIBAT sos1 -+
W o= (v=d) BHAY ('(v=d) e L(s;), HXME
B M #—"21T sos1- - FF1E (p, ©) BI—AHBAT oo - -
W p e L(si) BHANY oi =) .
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nS KS EMRISERIXHR
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(2)XFBF xvel,, FEEyeLIHRE (v,y) €0,

AR o, JUFR M B M, .
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ARSI, ik A E RPN ERIEL R, RRENE
OEiiBa



§2.3.1 #RSEBRS (LTS)
BIF . HJFHMY

Definition 2.9 —MFFEH A4 L - LM
(3,8,A,T)

EP S AT ELS, S AHKEESLS, ACSxExSE
— AT EBR L, [ AwmeREE.

N= -

1BAT

il s5s" FTREEMN s B s 1 o T8, B (s,a,8) €
A, LTS B —MEir 2 IRE%E S Li—1DT55 75
[silizo W& so € I HXMEE i > 0, FfE a € X, 15
8i—38i41 .
FHE

5% Y LH— PN E/FERE S EW—DTI5F5.
[aili>1 € ¥ B EEBRRE M = (3,5,A,1) LR —4
FRFEEY HAUYHAE LTS B —MNETT 7 = [si]iso #1715
IAEE @ >0, Siair’lsiJrl . T RNFEFFE v E—1iE
17.

Y .
EE

WEEBRE M LHTFRHBRESE M 1iES,
WwH LOM) .
WinSEBRE

5 KS &MU, HATATLALE LTS fPRE Ll —8eE
H.

Bl¥F . HFHW

Definition 2.10 &% —NMRFH#MELH AP, —/~ AP
TR TEBLEHAR R AN

(3,5,A,1,L)

AP (S,8A 1) R—NMrFE$ 4%, L:S—247 %
KRAELED AP 09 FE ks,

§2.3.2 W HZHAL

P LTS s, HEWERSTBRANILITRE
FRERRE R G — 21T, ARy T ER A E R 5
HIIEAT, FATTE R AE T 5 PR ] LA HERR — i RS
AR R EANG HA T IT RS P,

H IR HEBRIX AR TC TR P A, BNTTHEIES
AR, FATE LTS fyRaE 1, HHEFT R E ]
B2, B w BB,



BIF . EHJFRPHL
Biichi EHZh#L

RFREN, ®A1LEXRE MRS AN
Biichi H Zh#l.

Definition 2.11 —4~ Buchi § 3hAL & —/~ & T4
<E7 S7 A7 I7 F>

HEF O,8A ) R—AMFFEH 4%, FCS HAFMN
HETHKREE,
ERIELT

Bichi 3L B = (X, 5,A, 1, F) EWETTE 2RSS
EBRS (X,5,A,1) ErETfT. B LREST 7 = [si]izo
JE AR I HALY

inf(r)NF #0

ang

i
BRI SE Y LH—NFEFE w=[ai]i>1 &AJ#X
B HAUCY R v BT EE2iE1T. B LB
KA B IES, ik L(B) .
Bl¥F . HFHR
¥R Biichi Hzh#l
AT R RRE MR KM, FA1P R Buchi A3l
HE X, HEZTRESESHNEZRESENES.
Bl¥F . HFHR
Definition 2.12 —A~¥ & Biichi & L& —ANE AW
(,8,A,1,F)
£ (S,SA 1) A HrFEH 4%, F C25HAFM
BT REEGES,
EZET
PR Buchi H3hHL B = (X, 5,A,1, F) ERIZTTHLE
WEEBARS (3,5, A1) EMEfr. B LWiE T « =
[silizo SR HE3% W), B HACUYXTE feF,
inf(m)N f#0
B ¥l E M

— A BIHLEN T 75—~ B bl B H BT R
BT S AR . PR A SRR RE IR, 4 A0
EE KA I — L HEE — I F e 5 —KA
HLA— A5

PJ& Biichi H SI#LAYFRIARE /1M Biichi H ShHLE—HEHY.



BaHlEEHE
H L2 ARG, SSMAb.

A JZEAM BMIHASNL, 1EA=AUB, H4H{{Y
L(A") = L(A)UL(B) .

A& AR BWsEHBNL, IfEA=ANB, HEHMY
L(A") = L(A) N L(B) .

A AWANESINL, 2R A=A, HEMYE L(A) =
N\ L(4),

VAT (P& Biichi A ZIHLAYFHFHIL.

LAY Buchi HIL B = (3,51, A, 1, F1),
By = (2,85, A0, 15, F5) H S1NS=0, &

F= {fUSQ|fEF1}U{fUSl|fEF2}

TN BiUBy = (X,S1USy, Ay UA, [ UL, F), N
L(B1UBs) =L(B1)UL(By) .

WY R Bichi HEIHL By = (8,51, A, I, Fu),
By =(%,8,M0,1,F) HS1NS, =0, &

A =A{((q1,92),a, (01, 9))|(q1, 0, 01) € A1, (g2, 0,43) € Az}
F= {f X 52|f S Fl} U{Sl X flf € FQ}

FEX BiNBy = (3,51 xSo, A, 1 x I, Fy , | L(B1N
Bg) = E(Bl) n E(B2) o

)& -

—. WIRFEY B Buchi AL LK ZICiEH o 15
L(A®B)=L(AUB) H A® B b AU B /M{TTRENE:,
. THREEY B Buchi HEWL LM iEH © #H15
L(A® B)=L(ANB) H A® B tt An B /N TTREME,

¥R Biichi H3hHL& Biichi HIIWLH—F R, ET kR
Biichi F St/ X HAEE 2 S — P R B
S, FATATLAMFE] Streett HBJHL. Rabin H ZhHLE
Muller H 3h#l.

Streett HZEh#L

Bl¥F . HFHL

Definition 2.13 —A> Streett 8 FIA — A AL
(,8,A,1, F)

j\“‘? <2787A7]> i%'—/]\*/j‘?"';"fiﬁﬁ,%%, FQ2SX2S %
BHEGELTKRERGES.



o[ {ESRIBIT

W B= (%S AI,F) & Streett Hzh#l, B Lz
TR TEB RS (8,5, A, 1) EayiEfs. B LiiEtT
= [sili>o I, Y HLOCYXETE (f,9) € F

inf(m)Nf#0—inf(r)Ng#0

Rabin HZEh#l

Rabin H ZhHLATZEHIFT Streett H SIHLE 2 —FE, Hi&
F2 32 S5 IE A Streett H SILAEESZ SR I 45—
Rabin #HL B = (X,5,A,1,F) . B _EREEFT © = [si]is0
AW, M HACYFELE (f,9) € F

inf(m)Nf#0Ninf(r)Ng

Muller HZzh#l
Definition 2.14 —4~ Muller § #h#LE —/~ £ A4

Il
=

(2,S8,A,1,F)

AP (5,8 A D) AE#H L%, FC2° haahpehiesk
EEGEL,
ERIEIT

B = (%,5A,1,F) J& Muller HaJ#l. B LiE
TS TR RR (8,5, A, 1) Liiztr, B LWiEST
™= [Si]izo %ﬂ%%%, %ﬁa%

inf(r) € F

ETEBHY R Bichi BEiHL

VU B A S B2 A RIS B8 5. AT AT LORE
BRFMEIEEB L. DTG TEBHY R Bichi
H 3.
BIF . HFHY

Definition 2.15 £ T 4¢3 & Buchi 8 shlt — %
o
<S, 27 A7 I7 F>

AP (S,8A 1) R—MrFdt#H 4%k, FC2® RER
THEL.

EREIT

Jﬂ [(51’; iy, 5i+1)]i20 %%/T’\‘

(50,01, 81)(51,02, 82)(82,03, 53) ce

FESLinf([(si, i1, Si1))iz0) WIFRZWHIUTE [(si, ait1, siv1)]iz0
FHEBHES.



FTITEHH Buchi HEIHL B = (X,5,A, 1L F) L#ETTH
W sEB RS (8,5,A,1) LiyiEfr. B L#iEft » =
[siliz0 BT HERZH, MHAUCYFE S ERFRFE [ailix
HARXE feF,

inf([(si, @ig1,8i41)]iz0) N f# 0

EZFHE

—NFEFFB [a5)i>1 R ATERZI Y BAUYFETE (ai>1
LHEET [silizo , MR feF,

inf([(si,ait1,8i41)liz0) N f # 0
RiLHED
MIES W AR, Buchi H3h#HL, ¥"J& Buchi H3h#lL.

Streett H3J#L, Rabin HZhHL, Muller H L5 2R
{J Biichi & H shHLA SRR RE S, ELAREANE AR,

EEFE5ESEE

L(A) C L(B) M4 HAY £(A) N (2 \ L(B)) =04 H
4 L(AN-B)=0.
§2.3.3 IMSXEIBRESIEEH

e IR REMENIEHRESRETRES T, H
st HRE A I — IR, M EEB RGN —
iy I A LA 2RO, XY RIIER R
S — UGB T Al AR AR 1

BIF . HIFHK

MERBEBRE (ATS)

Definition 2.16 —AM75 X #MEH A %L —MwIAL (X, 5,A,1),
AP S AMERE, SAHARERE, ACSxEx2%H
EHEBRE, [ ARGMERENRS.
FH B LHETT

HE—1 L LHERRFAS w = aaiaz... . 5
TREIBRAIE v LH—PEITRRES § LR —M
f e, ®r0) A r BRI R RE, r() S r 895
B RHES. childx) AFR = TFTRNES. A
Alw,a) BREE {yl(za,y) € A} . r R TR,




—p—

ZE1T

RS S LH—FiR r BIRSRRETEB RS (X, 5.A,1)
B — 274 HAUUYFE NS LR KN FEFS w =
apaias... {15 r BAr 5 XEEBRAE v LH—1E1T7,
§2.3.4 WiFSTHEIBRE

5 KS 2l, AITLALE ATS BPRES io#k—fE
=,

Definition 2.17 & —ANR T4 AME S AP, —/~ AP
LR FREEBALALEAL - NEAN

(3,8,A,1,L)

j\“‘? <25S5A51> ;%«—/'\ﬁ%i%jiﬁﬁ‘%%’ L:S— 2AP
AKREED AP 9 R E Mk s,

BlF . KRR

X §E Biichi Hzp#l

Definition 2.18 —/~X % Biichi § $hZ —NZ A H
<E,S,A,I, F>

EF (B85A N A—Mrsxmd#iskh, FCSAHA
LR E K.
THERET

34 Biichi 3L B = (X, 5, A, I, F) J& LHETH
RS REEB RS (5,5, A1) LiyzEfr. B #—1i2
Fom r AT EESZAY, 4 B r (BT LT AR p R

inf(p) NE #0

RiLAES

FHEAR S LR — 8 w AR BT
TE w LR FHEZIE TR, 304 Biichi H Zh#L5 Blchi H
LR FRIBRE A
§2.3.5 WEZ BN SIFHEEREF

w- AZIHLIIER REMEZ R AR, ARBEERZ
FAFRE T AFR E I, FATEATAXERS R G K,
fREH A A SRR E 2 A S, B2 H ShPLAY A
GRS HA — A HHEB R R Z LT R

(s,a,5),(s,a,8") e A — s =35"
GE—NFIFER, M E R A VORYE, HE 52T
BLyI2fT, MEXFERYETTEME—HY.
RIERES
e R Muller H BBl E MR, HREXRIHIE

BiER Muller H LR, #ER Biichi H SIHLAIEAN
ESNZi:OR



EBA -

§2.3.6 AEERMXF
A BT ARZEER B AL, #5 H SRS
FA V455 Kripke B8, DL g JE# & 2 [ shiL#s ol LA
H AR IR T .
AF#RS Kripke #2355 & Biichi Hzh#l
B AP LA V5T Kripke B8 M = (S, A, I, L, F) ,

& X

X
A/

2AP

{(s,a,9)|(s,s") € Aya= L(s)}

E XY Biichi

L(M) .

HEWL B = (3,5, A, 1F) , M £(B) =

# & Biichi HA#L5 Biichi HEjHL
%Y R Biichi HEhHL B = (2,8, A, 1, {f1, .. fa}) .

& X
n(s,i) if (i = n) then 0; else if (s € fi41) then ¢ + 1; else 1.
S’ = Sx{0,..,n}
A/ = {(s,i),qa,(s,n(s,4)|(s,a,s) € Ayi € {0,...,n}}
I = Ix{0}
F’ = Sx{n}

5 X Biichi HEHLB = (, 5, A, I, F'), W L(B) =

L(B) .

HETFE#MY B Bichi Bzh#l5 Bichi Bzh#l
BT B R Buchi HEWLB = (£, 5,A,1, F)

& X
n(s,a,s',i) = if (i =n) then 0; else if ((s,a,s’) € fit1) then i+ 1; else i.
S’ = Sx{0,..,n}
A’ = {(s,i),a,(s',n(s,a,s,))|(s,a,s") € A,i € {0,....,n}}
r = 1Ix{0}
F’ = Sx{n}

FE X Biichi HEHL B = (X, 8, A", I',F'), W L(B') =

L(B) .

H1 Biichi H 3L, WAIHEES 52 MR T TR
J& Biichi H3h#l. FIIETEBRY R Biichi H3PLAIER
IKRESIAN Biichi H SHLE —HEH).



& -

—. %HE—1 Bichi H3i#l. HiE—4 Muller §3hHLEE
4% Muller H J#LAI Biichi H ShHLRRHE S M.

— % —A Muller H3IHL. #iE—4 Bichi H3hHLHE
%1% Biichi A ZhLA Muller H ShHLEREITES M.
§2.4 HETBRETLERRS

X RG, WA T RRREMEH ARSI, FIHE
5 U AE — AR S FREE Y B H] B RS 22 T A — 2
B,

BI¥F . ASERPUEA
§2.4.1 BEEBRL (TTS)

N T RERS TR RS B 2 IR e S R PR, B9

BEAEARAR AN B B HE

BI¥F . HFHW

e [E] B BR Ay B TR AE A g A ERR . B X Db AR it
&S, Q NEWRIES. HHAXNES o(X) H
I iEka .

¢ =1z <cle< x|l A

H o e X BB, ceQ NIFEHE, —F
BAPIRIE v B—1 X E R BEREL.

v+t BRMIE v € X R (2) =v(x) +t BIBTEH
WRAE o 5

A t-v FmRIMIE « € X W V(2) =t v() KR
s

Y — tlo BARXMEAE 2 € X\Y & v (x) = v(z) FIXF
i e iR o (x) =t BYBTEIRIE o .

Definition 2.19 — /B HEH 4242 — N2 AH
(3,9, X, A, I>

AP S AHAFFER, S AREES, X ANTEEES,
ACSXxEx2Xx®(X) xS Hix#%4, [1cSH4%
MR EGEL.

LV =X— RANNHRENES. —DREREHN
SxV H—PILR.



BB fF & L BYIEAT

— A FEFEB R X x R LT F RS, A ER
W, WER (0,7) = ([0i]i>1, [Ti]i>1) € ¥ x R* HAH A
TWRX T i, Tig1 > HMEE te RFETE 4, 7 > ¢,
BOMERERETE, 7 > TSR 7 > 7

EX =0, NEEHRG (X,5, X, A, I) 7ER ]
FFEB (0,7) = [(04,7)]i>1 € (X x R)* LR—N27 RS
8BS xV EW—DIFFI [(si,v:)]iz0 W2

sp €1,

XA © € X,v(x) =0,

MER i >0, FENC X, 0 € ®(X), (50141, M, 0, 5i41) € A {175
(Wi + i1 — ) R 0 H visa = A= 0)(vi + 71 — 1) .

N—p—

Z1T

SxV _LH—ATEI5 P8 r AR RS (2, 8, X, AL 1)
— BT BOCHFAE— I FAFE (o, 7) 15 r 26
FERRRIE (0,7) LH—4i247. BELER RGERPRTES
AR R 28 e PSPACE S822H).

BIF . EJRPHUL

BlF .  EEEBRS.
§2.4.2 Hf[E] Biichi B4l (TA)
Definition 2.20 —A~Bf 8] Biichi § ShALZ —A75 L4
<E7 S7 X7 A7 I7 F>

HEF (5,8 X, A1) MR —ANIrEEH 4%, FCSAHEA
BT REE,
BT

BfE] Biichi HEhHL B = (X, 5, X, A, I, F) . — A H[E
FRE (o,7) LW BTt r= (s,v) W2, 4 H
Y inf(r)n F # 0, Hoinf(r) RETRZ K HRLE
247 r PEPIRESHES .
LIk in a2

HNEEFAFE (0,7) LEFE B B[ 8%21T,
MR (o, 7) BT HERZ. B LAlEZN P RHEGA B
MBS, R L(B).

iTE] A SRS ET AR, (EARANE PR, B E 3)
HLAYTE S AR 2 MBI R R B PSPACE 582 H).
By EEELL.

Bl¥ . EEEL 2.



I WAL, B, S=FEalEST. BERES
TR S, 40, . &, 40, B, &%, HEIT
RER 1, GITHRERNT 10, LITHRERNT
10, AR AL SR, 20, A RKE R 30 . Wit — Mg 5T
AR, GBI — MBI E R4S FIZLAT K
T80

§2.4.3 EEREBRES

BIF . IKHH.

RIER RG SN TR —MY . K X =
{z1, . o} ATHCERNES, 12 o(X) A X LiBEWY
4. 38 W(X) : X - (R" — R) WREHHES. it
X ={x1,....,z.} .

Definition 2.21 —/ MR AREIH L 4E -4
(2,8, X,A, 1, flow)

AP S AHAFER, S AREES, X ARKTZESL,
ACSXxExW(X)xP(X)xS At %X 4, [€Sx(2f)"
HEGAERENES, flow:S — O(XUX) HAEAK
B LE—DNARE TG HR LM,

RERBAREWTE

WV =X — RAEBKENES., —PRERIK
BHSxV H—PILR., HHEER, HveV TR
(v(z1),...,v(zn)) € R™,

Xt 6 € Rso, A (5,0)2(s,0") Fm o R TS
s FEAE—FIRERR - [0,6] — R® MI—B#5 f -
(0,6) = R™ Wi & f(0) =v, f(6) =" H

V¢ € (0,0)-flow(s)[X/ F (X /F(Q)] = true.

A (s,0)2(s,0") Fom (s',0) WERLL T %A FAE
A edw(X), p € ®(X), (s,0,\p,8) e A H {z,..., 26} =
dom(A) 1% v /2 » Hv' = v[z21/M21)(v)] - - [2r/Azk) (0)]

B (a3 & _ERYEAT

— IR FEFE N Y x R LTSRS, BB R
&4 (2,8, X, A I, flow) TERFE]FZFFER (0,7) = [(04,7)]i>1 €
(X x R)¥ EM—PBITRIREE S x V EW—PRFHFF
B [(si,vi)]i>0 R (s0,v0) € I HIMERE i >0, F7E o]

i+1—Ti 3;
45 (si,00) "5 " (si,0]) B (80, 00) 5 (8041, vig1)

—p—

B1T

SxV EH—ATIT I r RREGEB RS (2, S, X, A, I, flow)
— BT Y BACHTFAE— I T (o, 7) f75 r ZR
IR RGAE (0,7) LH—AHE1T.



§2.5 Petri [

Petri MH4F RUEHFT AIA HIF . HEABRA
FERT. R, ERPETAEREA L. BEEANTR
BT LR U ZEF, IEB R PR RT3 R LA AL
JEERH R

BI¥F . HFHMY
Definition 2.22 —4~ Petri M & —/~w9 44
<Pa T7 F7 MO>

AP PABES, THEHES, FC(PXT)U(TP)
AL EL, My:P — N AwmkkEs, P N AR
KEL,

—NRGERE R P — N W— R, XA ERT
B — AR A{E.

%

EX °p(t) = {p € P|(p,t) € F} fl p°(t) = {p €
P|(t,p) € F} . TH t € T 1RE M B[ #4789, 4 H
AN, B Vp e p(t), M(p) > 1. B MLM’
BrteT ERE M BUHITH Yo e P, M(p) =
M (p) — ao(p,t) + a1 (p, t) HH

ao(p,t) =1 4 HALY p e° p(t)
ai(p,t) =14 HALY pep°(t)

BIF . EJRPHUL

BIF . ATER RN
Tk

Y5 Petri [ Q = (P,T,F, M) . il M—M’ FmHf
fEt e T 1% MSM RS W Q TR A A T E R
W (MMM} . Petri [FHPRZS AT HE 11 5 2
ATHI5E 9 L& EXPSPACE HEff),

%24 Petri N

Petri B (P, T, F, Mo) & k F#, 4 S HTE
AR M F Vpe PM(p) < k. 15 Petri M#RAN%
42 Petri X, 224 Petri B BARZS AT A P 0] 8 2 % B 02
PSPACE 5245 1.

I’ -

WHEMNAMNE#H A, B, C, DH—MHEHEE.
Al Petri A TR, A NMEMAZHSF a, BA
AT D, CHEMafMbEFfc, DFEHa
Moc A d, B AEHIE R d .



§2.6 BIERS

1 E R GEBERL I R GA 2 R o 8 A R
HATEH M AR, SO ERENIAREARSE
B. RS ER I AT LU RS e A f i

BIF . HIRHK

§2.6.1 iEiE

Definition 2.23 4 —/%# (S, N) £+ S AFHEHX
4, N HARK, —AEEA (S N) 988 m, ok
m e (S,N), Z—=AMEEH Ul {(@1, ., xi)|z; € S} 89 %

el

EERSICEBEENSEWE, ILH o . H m €
(S,N) , W o(m) € ULo{(xr,....wi)|w; € S} . BB
DEENEERSHES, L D.
=Ly

#me (S,N), W m fHRWFAEES a(m) ECH
a(m) ={m?s|s € S}U{mls|]s € S}. & C ={m,...,my}
HEELEE. W CHEMHFHEESH o(C) = a(mi) U
- Ua(my) . HHEETRAEHACH {e) .
THITES

T o= (x1,..,2,), EX|z| =n, 2t s= (1, ..., 70, 5),
HEAD(z) = x1, TAIL(x) = (z2,....,7,) . HE—TH
ERZE o HI—AEE m € (S,N) . HUT—TLI
a € a(m) U {e} AI#4T.

a=c¢
a=mls H |[o(m)|]< N HselS
a=m?s H |o(m)| >0 H s= HEAD(c(m))

HEoceXme (S,N)acalm)., loSc FR a
e o A PUTH.

Ha=¢, Mo =0

Za=mls, N o' = am/o(m) F s

ZHa=mTls, N o' = alm/TAIL(c(m))]
§2.6.2 WEETT

Definition 2.24 — M@ X AR — /WAL A
<Q7 C7 Au CIO>

A QAKREES, CAHEELS, ACQx{a(C)U
{3} xQ AFFHEL L L, q€Q AMBKE.



iz \%&l‘

=
M (s,0) Ht s € Q AEHIRE, o € T AEERE.

4!

1T

T% (g,0,¢') 1E (s,0) A[HFT, M HMY g=sHa
TE o f[PUT. ®C={m,...mp}. —PNEfTRE QxT L
B —A T 55 75 [(Zi,Ui)]izo R 20 = q0, Uo(ml) ==
oo(my) = () HXMER i >0,

..N

i

F1E (¢,0,¢') € A
(Qa a, q/) TZE (Z’i; O"i) E‘l‘mﬁi‘

/ a
Zi+1 = (¢ H 0;—0i41

§2.6.3 BERS

Definition 2.25 —ANE1EF 4% {P1,....P,} R HEEE
A Pl = <Q17017A17q10>; 33 P’ﬂ = <Qn70’n7An7qn0> 2]?].)3\:(‘
HERE, LT Q... Qun ARATAAG LS.

EX S @ @S, = {{s1,-,n}|s1 € S1,...,8n €
S,} . BEREMRGIREHESH

Q1@ ®@Qn) XX

N—p—

Z1T

— MW (¢,0,¢) € Ay U---UA, TEIRES (Q, 0) TR
THHMNY e Q@ HaTE o AIPAT. W C1U---UC, =
{mi,omi} . —MEFTE (Q1@---©Qn) x Y E—1T
75 75 [(Zi,Ui)]izo W 20 = {90, s qn}, oo(my) = -+ =
oo(my) = () HXMER i >0,

BFTE (¢,a,¢) € AfU---UA,
(q7 a, q/) TZE (Zi7 Ui) EI&?—?
zig1 = (2 \ {¢}) U{¢'} H oi"0i11

HEEF
ZEPMEEHIC P = (Q1,C1, A1, quo), Po = (Q2,C2, As, q20)
HQinQ:=0., P P WHEEXNT

Pi[|Py = (Q1 ® Q2,C1 U C2, A, {q10, q20})
Herp
A ={({a1 a2} 0, {q1, 2})l(q1, 0, 1) € A }{({ar, a2}, 0, {q1, 82} (92, 0, 43) € As}
R AT WL G FRSCHE,

BlF . HIRP



¥ . EFEHWL.
¥ . EFEHW2.

JB: HEEFHIT P, P B P=P||P.
P Wi R G MEERE {21, .., P} BB TES M.
§2.7 H{EH
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