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PROOF STRATEGIES AND VALIDITY
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ABSTRACT

INCAPS (INteractive Computer-Aided Proving System) is a proof system of temporal
logic. This paper outlines its proof strategies’ {tactics, tacticals) variety and structure. The
kernel of it is to discuss the validity of tactics and tacticals. After introducing several new
concepts: proof strategies’ level number, function tree and B function defined on it, we show
that INCAPS’ proof strategies are valid.
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§1. BT &
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EEEE, WA BETRREET RANHE) ERRTRER), FENERFR(BHF)
HRIFWHEHHTE(TER). BRESHESTANIRTRMER BoF3—%
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INCAPS(INteractive Computer-Aided Proving System) J&— 1M 6B 2 B H3E EA
THEYISRENIERE R 4. #EINCAPS HEFHEHMEGERZE| H— M HERRMER, XE
J&LCF{Logic for Computable Functions) &%t[1, 2, 3, 4, 5] LCF BT E R FE
A5, CEEEITSS TEEML. BOiZHPPA(Polymorphic Predicate A-calculus), H
FRAHREE. RALULE RSB TR R R MRS, LOF MR R —REFFmEH
B, X EEENS AR Kractics Mtacticals FIHIERHFIRELINA).

WAk, FEINCAPS HEHHFT R UERARES A PIZEMRRE  3Cl6) X E 13667 T 148
#. INCAPS 4% OB 8 R FOTL(First Order Temporal Logic), LCF [l ¥PPA, IERXF
EBHNER, HBINCAPS 5LCF ALIEWN S B2 Ll A ERERABHAR,
XFFOTL EHETZT, 8, 9. BRH L Krdger 2 FEF5E10] RFHHI.

§2. INCAPS B 1E BH §BE: tactics tacticals

tactics RIEMRAB S, ERNXBGINZ2 o) UKEK: b) fiF RS
B o) MBS MR, PR X Bactics(BE) € L HEKRBEEB RS

o BRI, B —RRRE TR B, A A0, s e

Hltactic EB @ H/A FA — B, EFiftactics HRBETTHTFRLIEHANBE, X=X
tactics GEFFE A tactics, FAstactics B (BFH AL FRHRIE)

FREABIAD Eltactics FH —HSERFIR., RIME, a Hlactics KM TFFOTL,
EILEEA—MES, WX MESEX HERAFIEHR. X/ T —HEa R
B ffa EIES S A FOREER AN B IR ST R R E R AR
w7 Hit, RATLFRERD Blractics, FRETIBRITE BIRESSN FHAE—METES.
INCAPS BJBRTiXAeMtactics H: Accept, Contr-tac, Arsume-tac, Check-Assume-tac, Strip-
Assume-tac B Strip-tac,

R tactics HFAMZR, HEME{IMBERETH DO EHE Gtactics X, HE
Z AR FEEF—AER, TERGH 3. THREAML RHRRFHE (1] ST
tactic 3k,

type

validation=thrm liat — thm;

goal=v of form list * from |
h of form list * form;
tactic=goal — (goal list * validation);

PA behm FREHASAL chm list JpRAH, HuER e, HERK,

tacticals Jt—23L Fiactics BYIRAER T, EWHE T Practics |EH—ME G tac-
tico HNXTFXBE— P tactical THEN, 245l Bltac,, tac; Piftactic LB, RIIJFTR—EHAG
tactic(THEN tac; taca). INCAPS ZEH Mtacticals HHIL, i 5RE A acticals F1F:
tacticals, JRBJ28A97 THEN, ORELSE, Repeat X THENL, /BJ52549H Every FiFirst, LA

TRAEML IEFHHATHEN #5E L.
function THEN tac; tacs g

= Let val (Ig.‘h B2, "y gmll v)=ta‘c1 g
in
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Let val (G", V,‘)=tal.‘g g
(for 0 < i < m+1)
in
(GL@G;Q - @G, V(vy1, vmm))
end
end;

XHe REMBERT. V(vi, - vm) BR—PHE(0 <i<c m+1) B— SRS
TSR

Fl A tacticals ¥ EIZET: MLIERIMI BT FWAHEMNVIE . F5HE T mEb R~
(#E: Ea B—RpkTFractic MR H bR BIFRE, HE R Tac WAl B[40 4
T Hirg(1<i<n), #1F Tac JHARIERK S8 E t7e, HEH Tac N HDg #i2h):

/AN KR

Ela Eb

BRI #2503 Teactic R EBED BB REAIY EHH, FIBER
FHA BT AR (ARCE AR EHETHIRK) #HHS T Btactics BB ITEA
n+l WZE., BRI R—FFREREER, TFHAKMET M Hactic BT (KM LH
Factical BEFEHTEGME. THEN tac, tac, g ¥R T Atacticals J5XTEb B H R —
M zhlig,

§3. INCAPS iFEA SRR BB WD

HITE B Z A4 T INCAPS {ERI SR 26, 4 B 5| N JSIERA SFEms 49 B by, 3X
HE(MTHFREARTIEARBO AL, XR— W EENRS, BARMihner, D.A.
Schmids FIL.C.Paulson ZEFLOF IEBI RSB 3T ILABIFESC ). [12) B FE[5) BFUAT
AL EY, (ARG HIEE, £V REXINCAPS {EH #8898tk H —FraT AR AT
B . '

EXA(HEE) SE—NEEF, W, A HIEF - W, mMBETE®R: W,=W
MF, CF, WATHREREF, W, TEHRF>—W, 3FHicH: F2—WEF, -W, XE
F. F1 BAAXARE, TIw. W, JBAR,

RI2(FHB) BT: g+ (81, 82, 8als v) R(E B)tactic, g «—thi(l <i< n), 4
vithy, thy, -, thy] Bake, WIRT FH. #E5lHin=0 B, BRv| | Tikeo

R (5] BRE T M SHBRZTLETEIIES— —tactic BRTHE, HIBEAR TR
B, JEMSCHETR “—MERREOARAERS, HERBRTH. " EYRTFEERSY
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WHHER XERBWELTHN. YT TH—FFLARURET —ERT
F E B SREBE
THA

S T'HAvVvE

R, ractical BB PMFAGHEN RINVIEE BH A tactics, FTB LR
tactics AWM RAREGH. FEXFE—actic: :

T: Fi— AA B — ([Fz— 4], At.AI{t, Bt B))
Fir4

Rt+B

—
REA RN :

ERIEEactic, —H%tacticals 5 Btactics TR S &4 R T LITegdEF Htac-
tics, EMAENSIERAES, it B NSLPET RN 2, X EBLARDAERN
EHRIFI AR, ‘

SEFH1 INCAPS fhEXKtactics F THEN, ORELSE, THENL flRepeat Stacticals
B ST tactics FPRARH.

FELWEZH, RITEBIIAUTILAMES: (HA)tactic MERKE. RYWMERL
B B3 JEEGHTFINCAPS I Artactic Hvalidation R{H,

SRS B Tac 4(MA)tactic, W|Tac| Kt

a. 0, FTac hH:Atactics;

b. k+1, £Tac YTHEN Tac, Tacz B
ORELSE Tac; Tac; Hmax{|Tac,|, | Tac3|} =k;

c. k+1, #FTac YTHENL Tacg [Tacy, -+ -, Tacy)
Hmax{|Tacq|, |Taci|, -, |Taca|} =keo

() k| Tac| #RTac BERE)

X4 (BEHR)

a. £Ng BTN BRI, BN o9 l v

b. TETEA EN RSP, HFg B, [ AR !} |

e BT:(1 <i<n) HERECH, W 0 WE¥OW. Hebg WA, RERIL

NG

n n Tt T

d. —HREEH Y B b SRR LTS,
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ENS (B BY) B REYW LS —MSREEL HE XXy

( Sg T=aeg
cl] T=r

fh

Rf[BT,,---,BT,] T= %

/N

T Ta

BT = ¢

s, C fiR BT E—EHE:

S: Sg|--,th,- -] = th, Mg th(E—), BN IGA LI,
C: Cff thl = f[ ]

R: Rflvy,va, -, vp)thl = fluithl, vathl, - v, thl]
FI1HE1 AR (S ) tactic B H 5 35 8ERTH, TSR B384 R Y F — B i
S,

e EUEHE AR S, ZEBLARE . INXT Frac-asev A Ii-”— A={(]], validate assv
A), B XFE— PR R ¥R

AP A

validateassvA

HAAERW —E R

A A

v

B ' validate assv A4 | thl
[ ]
= C(validate assv A][ Jthl
= validate assv A |

= assv A(FTEEIRA 24, B16,7,8,9)

Ll kR divalidate BRECE X8, X—4REKM T tac-assv R—H %M tactic,
i, RABHEE Stactic T HiRg 858 A validation AYE{ERE,

L6 P Tac Htactic, BT Bifg FAETF H¥R(0, 2. - 8] FRHIKEF N
Tree, H| 3 & validation T[HB Tree,
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glﬂz %Tacl: Tacg m Tac, g= ([gli' " rgn]l UQ), Tac? g = {[g‘l] i --’g‘.m._]’ "‘)(1 <
i < n), WM Aractic THEN Tac; Tacz: ¢ — {[g11, ", G1mys 29011 1 Gnma s v) HRL X
Hy B2 36 RE,

iER: MW TFTHEN Tac; Tac; g BYREOR(GCH Tree) Hp: . 8

/"‘\

\ 0 gn
911 Iim, qnx gnm-.
B A
V = B Tree
= Rvo[B g1y
\ /’*\
glm;

Gnl nm,
= Rug[Rvi[Be gy, --,Begm]

RU,-.[B ®gn1, -, Be gnmn.]]
= RUGIRM[SQH: ot -)Sglm].]l

R”nlsgnh s :Sgnmn]]

Bgijv—thij (1<i<n, 1<5<m)
WL = [thiy, -, thimy, s thnl, o Ehnm, ]
iy
vL = Rvo[Rvi[S¢11, ) S91m,]

Rvn[Sgnla B Sgnmu”L
= vo|Rv1[Sg11,"y Sg1m, | L

Run[Sgnll Tty SgﬂMn]L!
=volv1[Sgrs Ly -+, Sgim, L]

Un[SgnlL: Tty Sgnan]]
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BRgi; «— Soi; L, RS S g, L = thi;
M} wL = wlvy{thyy, - -, thim, |

Un{thnls U ,thnm."
4 Tacy, Taca HRL gi5 —— thi;
Efug‘- Q:El——vilthl']_, - ',th,'m‘-] (1 < 1 < Yl)
Efug‘-a—- UO['-’llthl.l: e )thlﬂ'ul

O [thn1, -, tham,|]. HEHE,

G133 FHTac, Tac;(1 <L < n) BARL Tacg= (lg1, . gl vo), Taci & = (051, Gimi > ¥i)s
mﬂi%tuti‘; THENL TGC[TGC],, Ty Ta'cu] - g ([911) s Fimgy s Ti9nly T gnmn.]l U) ﬁ
. XEo hENe B, :

UEBA: 28pL5IBE2, BEME,

3|4 INCAPS PfE{iractic T(ZEAA)EY % HTHEN, ORELSE, THENL H &)
&Eﬁ‘g: ET 955 ([91:"':§n]1”)t v EBEXLﬁ Bl"m%’ Dm%m'iﬂk (1 <t < n)r ﬁ
g+—v[thy, tha, - -, th,],

HERR: WS4 T E R SR A B IR

1) 5 T REAsactic— — BRICHO, iEHRTE L.

2) B4 B —ERB/M TR Mtactics BAEF BiRg, S1ER . WEREAYE
WH Ak Bitactics 5IFRILEL Y., SCPHERAT] 2 —FiE 5.

a. Bk Ftactic JTHEN Tac, Tacy, RIS BB X T2, 53R,

b. #k Btactic JTHENL Tac|Tacy, -, Tac,], WIBIHSABE 55158, FIMML,

c. Fk Btactic YORELSE Tac; Tacp, MIERERE LA,

3) &5 HASIELE1) MRS R2), FIRBEE. .

TERIBEHRR RS A EHE1 BIEM,

iERR: REiFBHiRepeat H-E B M tactic Repeat Tac HRLEA],

Biff % Bl i Repeat Tac X IEH], Repeat Tac WHTLFH— 1 HEFHRGEL AR
A~THEN, ORELSE fITHENL (W3 H Tac) F—E St H S M B tactic, #5738, Jby
Repeat Tac R, iEHE,

#E51 INCAPS 2 HyFirst, Every H & T fJtactics /TN,

TERH: B&.

#il2 INCAPS Ftactics ¥jHRL.

UERH: INCAPS HHiactics 5 A #FIFE S #(STHEN, ORELSE, Repeat, First, Every
MTHENL B4 T8) P2 EMRfket. X Rhe S Ea. ik,

Wi A SEBRT ERLAAE. BROCEHRSHESAYR El—3E0.

Fff 3¢ Tacticals
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THENL tac [tacy, - -, tacyn g =
let val ({g1, 82, -~ -, Bm)], ¥)=tac g
in
-Ietva.l(Gi,v&):taqg.- (fr 1 <i<m)
in '
(¢19G; @---QG),, v)
end
end;
XEBEvHELeHE, EF—1Ttactic FMHE K EBMTHENL X W,
ORELSE tac; tacg g= tac; g handle?==—> tacq g;
First | | g=failure |

Pirst [tacy, tacy, - - -, tacy] g=
(ORELSE tac; {First [tacg, - - -, tacy]))s;
Repeat tac g=
(ORELSE (THEN tac (Repeat tac))
All-tae © g
Every [ Jg=All-tac g '
Every [tacy, - ', tacm ) g=

(THEN tac; Every [tacg, - - -, tacy,|) g
Bl E tacticals & IS ML W $ 58, HKepAlltac BMT MG Alktac: o ({g], Ale)- 0),

#$H30R
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