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Abstract. Firstly,two alternative equivalent forms of GPoCTL state formulas, “until”, “always” , are given respec-
tively. Secondly, it shows that the model checking problem of GPoCTL can be reduced to which of CTL,its algorithm is giv-
en through the method of cut set,and whose availability is explained with an example analysis,as a result, the time complex-

ity of the algorithm is obtained. Finally, the properties of the GPoCTL model checking problem with fairness assumptions,

which are similar to the GPoCTL ,are studied by the similar method with GPoCTL.
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D] (s) =acs b P <seSat, (D), Kk, , o' i05]
P R EER s € @, , REBAEZ B Kripke 2544
K% seSat, (D).

FELARHY, T4 T R ERRE | @ || (s) :iXM
B— 1 GPKS,s B M PHEEMRE, @ BEEMW
GPoCTLRZS A, (1) X 45 5E 9 GPoCTL RS A &,
SR XY CTLORZS 2450 @75 (2) AR E Y a e Im
(@) SKIARN Y Kripke 4544 M, 7 M, TR Sat, (@) ,
L @, =Sar, (D) ; (3) MELIIRES s e M, HRBNEL EIR
DD, 5| P (s) =Suplalsed,}. H5IH1 K
SERL T ATHL B (3) RIS E 2 E W Y.

2 CTL BRI RN, 7E56 (2) 26 X HE R o
elm(®), i Sat, (&) FTFALLIIE OCIMI - 1D']) =
OCIMI - 1@ 1) BUTTHEE | @ || (s) IR ] 42 4% e
OCIMI « lm(®) | - |dI).

HR, Y @ == & b, /]Gl it 5 | @, | (s),
Mm@ (s)=1-]& 1 (s).

L5 TR, WHE R GPoCTL RS A @, (LW
REseM 7| @ | () MRFEEZRER OCIMI -
[Im(@) | - |DI).

s T I 17O AR A GPoCTL AL 7L
DU IR RN 24> CTL ASE 3 4G Y o 0, I 1) FH e B8 2w ()
FELEER | @ (5).

Bl 1 BEABY RS T R B S A XX R
BB IEA T2 T ff (02 AR 4 22 00 50 15 F 3 Fh 24
WOERR) 2308 X M A B 7 2 T T AT
AT figE Kripke 454 X 1258056 (TR T7 HEFEEA T AR

= ARSI S AR B0 43 Sy =R O - B R 22 B
RIEH , BRGE , 3xX =Fh B ARG AT 43 3 50,8, ,, 3R
NGBS = {sg s, WRFATALAP = {p.f, gl , Hrp
pofg AINEIR B AE LIRS B IAZ 25097, IE
WL BT pL g AR R E S, EAD
ANBE 5 A A B I SRR, PRLH AR 4 5 2E 1 22 5
AL BB AT Bl W 0 A B AR B K A 1Y AT RE P
& FIHPRZE R R T

L(sy)(p) =1,L(s,) (f) =0.5,L(s,) (g) =0.3,
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L(s;)(p) =0.5,L(s,) (f) =1,L(s,)(g) =0.5,L(s,)
(p) =0.4,L(s,) (f) =0.6,L(s,) (g) =1, i 24¥ih
ST I S B AR B0 25— o T2 8 N — A RS 5 1)
T3 ARES AR PR AR B 200, X 2L 5L A5 W T AT Re vk 41
TREL P 2R :P(sy,5,) =0.3,P(s,,5,) =1,P(sy,s,)
=0.6,P(s,,s,) =0.3,P(s,,s,) =0.6,P(s,,s,) =1,
P(s,,s,) =0.4,P(s,,s,) =0.5,P(s,,s,) =0.5, #if
b ARSI AR AE 22 () Y BHACIR DL

KLt , sh W i pimiay e ] T ORI BEME Kripke
45K M = (S,P,s,,L,AP) 37 , HoOu YRR N 1.

ok seM, @ =Po(plLig), %t || Po(pLlg) |l
(s) (MRS s @ 24YNaIT IR, B REFR) DAl —
B AR AT BETE) TR (1) GPoCTL ARZS
N3 @ =Po(plLg)1E CTL X A @' = 3 (p
Lig). (2)WEEM aelm( D), a=0.3 W, HX]
f9 Kripke 543 M, AL 2 22 55 @y, = 15,
o) 5% @ =0. 4 B, HOAPZAY Kripke 454 M, , i JHLAE 3
T, o Doy = 1s,8,,8, 152 a=0.5 W, HRF R
Kripke 2548 M, s o] FHUNE 4 R, 5 1% D5 = 1s0,5,,
s, 152 a=0. 6 B, HXFN 1Y Kripke Z544 M, (7] ANl 5
SR By = 5oyt M =1, LAY Kripke
g5k M, AT AN 6 RoR, 515 @, =15, 1. (3)H || @ ||
(s) =Suplalse @ (13, || Po(pLlg) || (5,) =0.6, |
Po(pLig) |l (s;) =0.5, | Po(plLlg) || (s,) =1.

ARl , AT LAAS B R 458

1,0,0 °
0,1,0

€4 KripkeZfith M, X n e Re ]

P2 Kripketh HIM, I HIFE RS ]

[€l5  KripkeZHM, of B IEERS 5]

[ PoCOf) | (s9) =1, FRAE s, IRZS, R 25936
I, SRR IER Y AR L.

| Po(Og) |l (sy) =1, 318 s, IRE, i 259036
IPJa , SRR LT b ATRETEE L.

IR || Po(Op) || (o) =1, {HIHHUHE | RTEE O 22
LR (TCGPa YY) , NI FRARTE 5, R3S, &ad 259k
Jrla (BA%E—8) , B E AR 220 il REtE
0.5.

| Po(Cp) || (o) =0.5,F/R7E s, IR, Zd 259
IR, SR — B 220 T REEA 0. 5.

| Po(Cf) || (s,) =0. 6, K/RAE s, RIS, Zid 25
I )a, Bk — B IR ATRETESE 0. 6.

| Po(Cg) || (5,) =0.5,F/RFE s, IRE, Gl 259
97, Bk — U AR ATRETESE 0. 5.

4 (1)E2~E6 A~—%EJE Kripke 45149 M, X
IO (4 5 % B EURT DAAE PR R IO, o, S04 AE T ¢ X
AR5 i IR AR O, I 181 Hh O AE R A s 1 2]
T ¢ 193 (s ye) Bedd (e e)  IXREA B [0 AT LR
M, IR I (N 1 T B AR I 2 ~ 6 3%
N5 (2) =08 x,y 2 FRAERES s Al pof, g 739 KA
ORI RENE , 140, 76 s, AEAY =JC2H 0.5,1,0. 5 FIRTEIR
s, i p.f,g RAR AT RENE T2 0.5,1,0.55(3)
o1 BT IS B R Al 1 2 25 E B R AT BUE B
Y, R AR Y L5 2 Y.

K13 Kripke4lithl M, JoF 1o (5 A5 151

(1,0,0)( : )
0,1,1 @

(0,0,1)
(0,1,0)

[516  KripkeZfH4M % BE R 7% 141
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4 GPoCTL %46 o] &

HA SRR T 5 12 1 ( Computation Tree
Logic with fairness, CTL/[Z: Fr AT — S B AR ER i & CTL
ISR fair, B A CTL M A, HfE L5 CTL A
[F) 14 SRR 2 BT T 1 B A2 6 2 2 P PR L, Wl 2 O
FH F. 3R, H FairPaths (s) 38 WARZS s & 1 i
A RTESAR AN 5, FairPaths (s) = {7 e Paths
(s) Lo F fairt ; 1] FairPaths (M) 275 M MBI AR s,
e I BRI A 51 s i H S 8 &, FairPaths (M)
= U FairPaths (s,). B10:s b, 3o M HACEIFLE 7 €
FairPaths(s) ,m Iiﬁ,i,qo;s IZ/(”.,VQD Y HAYHEER 7 e
FairPaths(s) , F ¢

MRl , 4 SR GPoCTL H i 4T — 4% I A #1012
CTL A PR fair, WIFRH Ry BA 2 PR BT X
AT REVE TR H ( GPoCTL with faimess, GPoCTL, ) ,
W GPoCTL Af[m], Hiih L5 GPoCTL A[a] 14t & %
SRR FFAE R AR 2 28 P PR A || Po(e) ||
(s) =Po(s 'Zﬁ”»,_qp) =7TEF(’"PW“(J)P0(7T) ANl el ().

EE3 B QA E - EHEE GPoCTL,
REAKM ZE—4 CPKS, MIHEERRE se M,
@ (s) =Supialsk @ ,aclm(P)| , Hf E , o'
FIET L HE | WA PR R KA.

EFHE4 W D RAEEM GPoCTLARE AL, H CTL
I PEABGR fair TREERERIR AN EO B, M 22— GPKS,
WXAERARZS s € M35 || @ || (s) B E] 52 24 B2
OCIM] « IIm(@) | - |Pl - k).

UERR SCHRL2 o, 2 faar HPEIRIA R BOR kLT
FRA A PR T CTL A5 R AG I 5] 251 Y 1) 1] 52 4% 2
2 OCIMI - 1@ - k). 2552 FEM 3 /[, A
I PAEABGRE Y GPoCTL Fy A5 T AG 0 [] 5L F) I 1] 52 4% 2
ZOCIMI - IIm(D) | - [Pl - k).

5 ING

R UEW T GPoCTL RA AR Po(d, LI @,), Po
(D) S HEH T Po(®, LIS b,) Fil Po(O°" @),
Ity T E AT R SR B GPoCTL R A AR @
F RSB0 R0 A0 240 ) 2 L F) CTIL 485780 A 90 ] 8, I
S 20 P B W T GPoCTL R A AR @ 1)
BRI ) BEAO B [ 5 2 FE A O (LM 1 = 1T () | -
1) AR R T R SRR | Po (@, L
B,) || () RHIS 251 428550 T O (1 Supp(P) | + 151
log S1). TiSCHRT 11145 i) GPoCTL R A3t &
O ) 2 2 P (2 O 1 Supp (P) 1+ 1S1) -
ISIP - 1) SHATLL AT, || @ | (5) Byt
R A ) T ARG, B — 23, 3 o IR 0 s 4

GPoCTL ARZS 22 AL RGN ) A 24 ff 1] CTL, AETUAR N
[l e T HAH A R A 2 B OCIM L - TIm (@) | -
| @1 - k). il S o0 M T Al A AL 7 63
| @ (s), iH BB Z R WKW T GPKS B &
.
SCHR[12 45 T GPoLTL 22 :(ryal ik Ve A, A 2l

PCIAESFVE T, T GPoLTL 24 AR AU AG: I [i1) 5 i) L 249 S
EANEE RIS, TR T — B N2
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