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Research and Implementation of Reachability Proof for Alternating Pushdown System
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Abstract: Deductive r,_eason‘lng!is an important method in formal verification, which can address programs in infinite state
systems. In this pai)er, a proof system is studied and implemented, where infinite proof trees transform into finite ones.
Firstly, a saturation algorithm is implemented based on iterative convergence, and the completion of the saturated system is
implemented using Full Permutation Algorithm; Secondly, an optimization of proof search is carried out by inductive
method; At last, the proof tree is visualized in 3D space using visualization technology.
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elimination theorem), FgH T EERZB X THER G+ —
MRERB ALY A AL EA M HERG T EA
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O FE— N MEES Px T B1EAG IR A XEE G WL R 4L,
S WATBLSEAR 52 SONITRE (O x T x 29 flI—ANT4E.

© TEREBIK AR

http:/fwww.c-s-a.org.cn



2016 4 %25% FH11 #

http://www.c-s-a.org.cn

it BN R g N

TR H R > OxT x 20 R L F 51 5% (f i/ %
#:
) W (q,7,0)ed, Waqg—L>Q';
2) WFEZEqgeQ , g—{q};
3) wH g—>{q,...q,} HEX TEEN
1<i<n, ¢—5Q, W1 qg—2HQ,v..0Q0,).
fEAH, WTEEKRB<p,0>, WH
s'—25Q, HHQ cF, Watk<p,o>HA
Wl e MEFFoel" MI—AMREqeQ,
A HRT @ I q TR —BE T30, HARi
T H Q PR SR S, AT RS esid, R
FaEH g brid.
1.2 IERR RS
AATEET SCHR[ I H ARSI 6 T 22 & A 1
RG] AU HIE B R 4.
121 ZEHENFHRAZMNE LB R AL
-4 58 W 5, 288 X T R 4 (Alernating
Pushdown System,' 15 APS)&—HAMEH I (T
FU) A5, IR SR A B2 tn R A
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SEA A DL BAIE . R EIUIE 1 Fs.
KREAGKH java BE LI, FEMEKEF
Configuration 25, Rule Z5H1 Parse 35, 7E H ARSI,
H Configuration ZEAX3 fir @l (% JA)), Rule FEAX K HE AN
M. 2% Configuration ] state A1 word J& 5 HIACZFIR
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Configuration XJ I EE&, ARHEHE N AT, &
PE conclusion X & #E 5 W 1 45 i, H KM A
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n, Lo Hg5ier G54 (RPIRES R AE BRI oh 4518 4544
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222 EHRNEL

Tk P S SR <R AT S\ AT S, SIAM
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LR R 25 R e — AN A2 level 03 RS 12X
2 2 i 7 2 IR level 55T 2K (RIALN R % B
e, AP RN E RN — RS, R AR B A A I E
GUREES list 1, PRI EEE, JFgREkity
ES
A R O A R
Permutation(list, level)
for configuration in consList.get(level)
stack.push(configuration)
iflevel==n-1
then
list.add(stack) /8 H1 [ 2 IO list
stack.empty()

else

O 0 9 N L B W N~

Permutation(list,level + 1)
10 stack.pop() . y
11 End g
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TR E A

l
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&
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B2 20005 73(51 7). W T80 mABARI TR B2, TR
PR 715 0.01 (AN, oAt 0.01 2 i S oG AN b i 4%
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Delete Delete

K3 BER AR K
B3, RES AR IR, IR 2 R —
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e ur.

—s(¢)
s(x)—>s(ax) . |
| s(ax) = px)
p(ax) > p(x)
p(x) —>s(ax)

P {1 DY 2% HETEE AR IR TR &R G R GRS
Ns(€) HA—NTLER. EIHA—ANTLREMEE—
TR EMIER— N IoEJE B MER — S u gk PLAAE M R
— M IREHA—NITE.

MK 3 5 @ ] LIE H 4R I IR 2 6 55 1,
HAZARAS B R AEAEIR, BT DO T — AN iw R R B,
ZIEA BN — DT IIIE, HAFIE & — 51
REITH, I (E 1S o R ICVE S BIUERA. B a0t T dr
Bop(e)MIEN], Wik RGP H Sk A
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*i?)tﬁ’ék?*’l‘ﬁ%ﬁiﬁ@?%%{@mﬂ s(ax) —> p(x) F1 £ )
p(x) —> s(ax) FEABHIEp( £ ) A s(a) FITLTFTEA.

@, X T A p( & )AL itk 47 T R4
R E TS R P 4,5,6 FioR, EBIE AR T JERR
PEIR, T EAWIN L, ToikfE k.

¥ P ENRGEN, 158 —RAE 5 NHI
LELZITCEINP, W TR,
—p(e)
s(x) — s(ax)
s(x) = p(ax)
—s(&)
p(x) = s(ax)

-

Bz BRI R RN HER S, B8 MR A

4 RBICTUEH 0.01 {«;wﬁmwiﬁm

K6

RYICTTUEY] 3 RPN AT LAk

XF i p( € )HIIEN], W7 R, RSP ik
FIM — p( &), MM Zamass aEY], IEYdFE
b, XPERUR e p( & )ITE TS IEI MR T A 55
B R AT DA 1Y s DU R AR S D B
AFMEERZIEIIN. L s#RE b e

BT ARG AU IR, & PAEER K
BHB—, Pz R g2 &1L R, BIBCAE.
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