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Solving Reachability Relationship by Property of Directed Cycle
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Abstract The goal of non-deterministic planning is getting the planning solution, Due to the lack of the helpful infor-
mation, searching the problem space directly leads to a large number of useless work, which can be reduced dramatically
by capturing the reachability relationship between states. But current methods perform poorly with respect to efficiency,
thus we designed a new algorithm. We built a graph from the non-deterministic system, and checked whether there are
some paths between states leading to some cycles. We concluded that every two states in the cycle are mutually reach-
able, if such a cycle does exist. We could treat vertex as the parent,and tagged it with the reachability relationships. By
using this relationships and updating the reachability information of the states in the cycle, we could prevent many use-

less states to be searched. The experimental results show that the designed algorithm not only gains more complete

reachability relationships, but also outperforms the current algorithms in efficiency.

Keywords Non-deterministic planning, Reachability relationship, Directed graph

1 3|§

e B HATE B SR NRE W A E
PSR TSR A KB R . B ARHE
T RIAL I RA BB MHER N MR, R
TR RE T MBS AR EERRTY . R M-
AN — N EED I BR— R R, TR,
AREEFMEERE T EERBRY.

AR REHB ARG N ESIMERITE AT LA X E
ZMRE, i TERRS ARG E KRB ERZ ViR AR
AR T ORMBHER . RBBHREIERBRBEIFER,
MWD MEBERENIE. HERBAHERSHEBRET

FFE HE.2015-02-05 & HHA.2015-05-16
HEREALRE, WE EAFRIEIRI E (0812) %8,

REBZ BB AT AR R RRA B H . XX — [RIRE, SCRRL9-
1514 T RpCRE Z AR AR KT k. SORC9JE & r
A RE RSP RO R B B R R R R 2R S
Z IR B AT IR 56 7R B0 — L6 T B B, AT 26 AR S 3 AR P B8
MR RF. RO AEREURHERSHBRE, &
MRFIER T HMREFERRETBEL ST REZ
BB LA (R B RIE 3, RIBA T E REHPRAE TR R R,
B2 IRAABEREHBRENBREREEE LTS
FEREMARIG RIS + L BT R, AT SR A E SR (R
AREMRERR, SCER(14]0 FH B R REREROR B
LR, WA E SIMET R MY R A E X R
KRBT T R, FAEFNTREZBTERS

AXZERARBEES (61272295,61105039,61202398) , WE KEHEHE SE S48

BEELEE (1991 —), % i +4: , FEBITH H 0 E R R . E L, E-mail ; 150480431@qq. com; 3L (1966—), B, 4, HF. B+ ESH, £ E
Bl M B LR e R ] MA1992—) , &, i, EER ST T Moy RE MR MR B (1989—), B B LA, BB T A N R

A

« 202 -



5%, RERPRTTBHERR.

HREYFHERSRETHREEBREN, UENE
EREEE, RE—EHRRE. &30 e RER/ ZPIRZ
AR RBIHG HRE T —MF k. EARERER
BRESIFRREAHTAFERRBE LA AT, FraFi
AEROMER APPRSFFHE TR, ZEFRNEF—4
REMEH LT R HRRR— I ARMRENREL, I
REAGAERAR — N FNREMARS . S ORESEREL
FEMOAERBESHARSHTEXRR, BOFEHER
HE. BOTEABR DIER R RS Z M B AAE R, T
HiBWA T IUAREERAE, TS TR,

2 HExXEX

EBX 1Y —ARRFER - N ENREEB RS
S=(S,A,7) , Ko SRAERRSE, A RARESE,7:SX
A—>25 RREHERES.

Y FIRZEATEHE AARES s TIITIIME« FTiBRIHR
BEESRE vGa) . & vG,OAES, MFRSNME a ZBRE s T
RATHATH .

EX 2D HE—NARERSHBRET, MRE s FF
AT 7(sivar) , ZIRATREBIBREE S SL={s|s€ v,
a) Y FH— RS, K4 5;€8L SHIS =1, s k3] S; HE
ﬂﬁ;% SjGSL 9E.|SL |>1,ﬂl'J3F/ﬁ< Si §|J S; j‘]xﬁﬁ%'—’]‘ﬁ»% 65
S. ﬂﬂ‘,mﬂﬁ S; @JS;' j%ﬂ‘"ﬂ"h&

EX3 BI=SANR-NIHERSHEBRE. W
/|\>R§ZIETJB<JEIJ$9€§\FHE%I g(si »Sj)*ﬁﬂ_:\"@ﬁ g(s; ’sj)
B LI -

g(si»5;)=0,s; Bls; ARTTIK;

g(sissi)=1,s; Bls; HPEAIk;

gCsir5)=2,5 Bs; AAHHETX;

glsiss)=1,’ REAT BB HAETIL,

EX4 B3=(SANE-ITTHERESEBERS,
gCsi s ) =T, A& s FRE s BT

Y TE{0,1,2},8(s,5)=1,l g(s:,5,)=1;

VTE{0,2},g(s,,s5;)=2,0 g(s;55;)=2;

VTE{1},gls»s;)=2,0 g(s;,5,)=1;

VY TE{0,1,2},g(s5,,5)=0,l g(si,s;)=T,

EXS5 HE—ITAFERSHEBRAT,H reachques R
ARE Q<< ARE s A<E<O BT ERFE B
reached; FAVRE i IG5 A<G<n) BlIAN A (F
B.. i reachques =1 & reached; =1 T 18 reachedy =1,

reachquey =1,
3 RREFVEXRHFAZE

EAFEREHEBREMBR—TE . RITRERE]
BRANFTENEIEBEREREREDENEL B2 H
EHEMREHREBR ILRERBETEN, RBEL S E
FREEBEXR, AFHTHLAE, RELBEAHE
ERIR B P FE O . B —FIE L, BRE « BAE
e a WRHRE, EATEINE o WAL IDRSHMEER
SEAGRRS v, MRS w RFE T X RS v, HMELRE
XAME T, FHRS B R BAAR AT R ET , AR ASRE
HBEAHERERETEIXER . Fe REESHMERYE, T

HEPRETURET A E L BBOBENANER. &F
EEEARIE R, MR R AEX N AP RRE
FEARTERENLT A FHFELTRENTEEEEELAX
I 5L EHHRE i B9 reachque; T reached; (1<j<n), BT,
KA RHEHENFTIAER, A FPRET LB iR
TRHAIEEEENSHMBRESANTERR, XHRERFR
FER. HRNARNNEERESHEREEEEE =17,
A A3, BRI P PR SERHAN
R E. BRmRBmE 1 Fin,

AT
BERTEXR

3 P& 48 £:3F 1
k15 ) MR AW TAEN
N
ST E
EEAER Y |R¥EERHFARL
T AAE N AR A B TREE
N T
H1 BERE

4 RETEMEERSHT

W E=(S,ANE-PMABERSEBRE. SHTEn A
R, FIERE reachable RRFHEHBRE 2=(S, A, N
kAR, AMBFENENRBT .

1. Function Action()

2.fori=1tom

3. if (num==1)

4 graph[ u][++graph[u][0]]=v

5. else ++mulm

6. mulAction[ mulm][++mulAction[mulm][0]]=u
7. for j=1 to num

8 mul Action| mulm][ +—+mulAction[ mulm][0]]= v
9 addedge(v, mulm) ;

10. nextj

11, next i

12.forj=1ton

13. if(visit[j]==0

14. dfs(G,—1D

15, next j
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HTHRIERELBARESEN S TERER, XBEH
v BB TEENZILRE., 58 12—15 17, 58— K iHiE
THPREHT—KER. B FE AR, BEFREZE

. 203 -



R ETRER.

SEFEAHAE SHAE R BRBUN T -
1. Function ActionUnCertain(reachable,u)
2. fori=1lton

3. for j=2 to mulaction[act][0]

4, v=mulAction[ act][j]

5. HORES u B IEMR (RS v B TERE D
6. EHFRE u ARE i AR R AR

7. reached[i][ ++reached[i][0]]=u

8. next]j

9. next i

10. for m=1 to reached{u][0]

11, FFHIRRE o RS m 5SERE 1 WTAXR
12.  for j=saHead[p] to saEdge[j]. next
13. actionQue. push(saEdge[j]. act)
14. visit[ saEdge[ j]. act]==true

15, nextj

16. next m

17, 8 T R LB SIELEMAE T

18. for i=1ton

19,  if(visit[i]==0)

20. dfsCi,—1);

21. next i;
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1. Function dfs(u, parent)

2. for i=1 to graph[uJ[0]

3. if (visit[v]==0)

4, dfs(v,u);

5. ifCancOrd[ v] > frtOrd[u] || (frtOrd[v] << frtOrd[u] & & visit

[vl==2»

6 for j=1 to reachque[ v][0]

7. r=reachque[v][j];

8. reachable[ u][ reachque[ v][j]]=reachFlag;
9 B BT reachque, Fl reached, AI{EE

10, next j;

11. next i;

12, if(rtOrd[u]== ancOrd[u])

13.  while(stk[oldTop] t=uw)

14, —~-—oldTop;

15.  for i=oldtop+1 to top

16. r=reachque[stk[i]]{j];

17. reachable[ u][ r]=reachFlag;

18. T # reachque, F reached, {58

19. nexti;
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20. for j=oldtop+1 to top
21. merge(stk[j],u);s
22. nextj;
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