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#® 1 BAHELBRIEMCR

(defn Cack m n) ((testsBecases ((zero? m)) ())
Gf (zero? m) CtestsBecases ((not (zero? m)) (zero? a))
(add] =) ((Gubl m) 1))
Gf (zero? n) (tests&urases ((not (zero? m)) (not (zero? n}))
(ack (sudl m) 1D (( (bl m> (ack m (subl n)))
Cack Csubl m) Cack m Csubl #)))) ) Cm Csubl n)2)))
(a) (b)

2 fn BIAMICRE
(de fine (induction-R fn term tests)
Gf Cor (variable? term)  (fquote? term)  (not leq? (ffn-symb term) 'il3)}
(list (make testsbcases Cappend tests (3)
{union-equal
(do ((test tests {cdr test)) (ams () ans)}
(Cruell? test) ans)
{sez] ans {unfon-equal (ail-arglists fa (car test)) ans)))
(all-arglists fn term})))sall-arglists f fn BB H
(ncone (nduction-R fn (fargn term 2) 1{fargn term i)K term (U5E (10T
Cappend tests (list (Sfargn term 1))))
(induction-R fr (fargn term 3)
Cappend tests (st (negate-lit (fargm term 1¥3)3)1)) snegate-dit 3K term B E

1.2 #FigE
EX 2, BHEE fo B2 1I0 TR SN < (testsRicase (tests case) O), B ILIDFFEE R,
((tests&case test, case,) ... (tests®ucase test, case,)).
W fn RBIT A H rerm & fn W58 AR stests AEH] fn 37 F 08 (Ml
), XINTFH terminat-R R fn &R0 T3,
(define (terminat-R fn term tests) ...) (#§)
WERE fn BI2OEIEF N terminat-R JEBRK K formals, guess-RMs & [B]—3¢ RM 3%,
(CLESS? {COUNT 1)) ... (LESS? (COUNT '),
Hebol Ha L ) AR '
(de fine {guess-RMs formals terminatR)
{do ((var formals (edr var))

G 0 (addl )) Cans () ans))
CCnaedl? var) (reverse ans))
(when (for = in terminatR always saccess EILFPFEEF AT R £
(and (occur-Ist {car var) (access testsBcuse tests x))
(not Cequal (car var) (nth i (access tests®oase case £3)))))

Cset! ans (cons (list 'dess? (list 'count (car var))) ans)))))

MR Ak A SIE R IR S W R R %faﬂ)fﬁ?%ﬂ‘ﬁ’])ﬁ%?’z’i%lﬂ%ﬁ
MR foo 2 5E XA 000

(defn (ged = ¥) (defn (lex2 11 12)
(if (zero? x} {fix x) Cor (less? (car 11) (car I2))
(G (zero? y) x ¢and (egual Ccar i1} (car [2))
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Gif Uess? = ¥)(ged x (diff vy x)) (less? (cadr 11) (cadr i23)))
Cged diff = y) ¥v3))> (@)
{tex2 {iist {count 3 {count y3)})
HTR¥ M AKILE R ESHA RM: 5. 0 A F—BIFiEH e g L&
(define (prove-terminat formals RMs terminat-R) ...) (#%)
1.3 IEsEic®
EMN3. ERREH S REREE AN EEFE—TUE » LS (2, ... 2
BM—TFEs= ... ) FBEm 2 ... x) BXH Grnax . ) RREHE 2 E X
G EXDT m s FEEEs B ST ENETE.
EX4 B a3 EARANEAEEEIDFER
Custification (subset measure-term R lemmas) ()
H o subset N frn ZF BB E TR, measure-term BIFH T /n S THEWITLR E—R
Bk Z Jemmas 2 H TAE AT measure-term R KR R TR BN, 4 BHETE
FIBIF
(de fine { put-induct-info fn formals body RMs tako)
(define terminatR (terminat-R (or tako fn) body (3)Y)  (define ind-R (O)
(econd ((aull? terminatR) (et all-lemmas-used ()) ())
(¢ {or RMs (set! RMs (guess-relat-meqsure-l formals terminatR)))
{add- fact fa 'justt'fz'cats
{or (for RM in RMs when (prove-terminat forntals RM terminatR)
save (make justification (all-vars (cadr RM) ) (cadr RM) (car RM)
prove-terminat-lemmas-used))
(list (make justification formals () () O))}))
(set ! all-Lemmas-used ()
(set! ind-R (induct-R fn (if tako Cubst- fn fn tako body) body) ()1}
(add-fact fn'induct-R ind-R}
Cadd- fact fn'quick-block-info (quick-block-tnfo formals ind-R))
o
YW (quick-block-info formals ind-R)FT K fn BY thagifs B

(... self-reflexive|unchanging |questable . .. )

B ADRELIB R self-refleaive Tmds ¢« NHBER R E P NE M )% X
KB R TFE B unchanging BRIE (M 2 )RR ; B questable TR il B (M =) 7%
N @‘Jﬁﬂ:Acke{mann H RIS B . (questable self-reflexive).

FEXS MTHBRERY o HENB—TEUE T8 58RI P S5IHXARE.R
EXZ MHZENELEMNE . BEXAL RAG IR . AILER EEiEF%F EMA
T — A9 B8R, BB R T —1 5 fn RETERE.

im , Ackermann BRI ER BRI - B0 B 48 Gn ) 8 B (Uist (count m) (count
)Y, RERXRE lex2, HUFHEH ack AR (p m n), A[UERH;

{and {implies (zero? m>) {p m a))
(implies (and (not (zero? m)) (zero? nY (p (subl m) 13} (p m alk>
Cimplies (and (not (zree? m)) (not (zere? a)) (p (subl m) (subl 1))} (p mnd))
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2 AR B

MFEAR G, ... 2 )EEBEQ 2 ... cOPHE 1T, HEMHERK
V5148 1 R, 3 T SRR, T 75 B A VT o M 2, SR T SR T 45 S R ik B B R 7 6 T e
X REMERR B 3 ERERIT induct BB EETAE:

(define (induct cl-set) ...) (B
2.1 VPHEEAEE

SEM6. IR A E P, A B AR A el g R B R Al R .

EXT7. HBAERLLFWRMECEN T S, He R 1wl 3 P erEm g & e o Ao
EXS H-HNETAEER, NES S EAEMNE R, PR ECAA AR,
EX9. %ISR TS EENT, T3 e e e AR RS
Bt BT ZEERBEAEX, BIEX R E KRR

WM (fr ey oo e HBAERHE A R, 157 5 A H el B0 — NI gk AR, W el
B AN T R REAR L 3 25 B 5 AN B A M R T A A

(de fine (get-cands term)
(define (possible-ind term) ...) ;B§
Ceond ({wariable? term) (})
({quote] term) ())
(¢ (ncont (possible-ind-principles term)

(for arg in (fargs term) splice {get-cands arg)) )17

2.2 PImERXaEeE

HAERA N GEREH TRFER DA AR EE R4 ERR.

EX10. HABHAERENENLRREARED A ERERANERTE.

EX11. BTER BT E]EARNEHR A RERETER.

EM12. F s R T34, WK 08 s .

Ws KWEBREELN s, FERERY T8,

s A BRI BN s, PAERE BN~ T8,

(35 BFE O 59— T 0L RHE, BD s W 60 A IHR AR 2 5 18 Pl il — 1T %,
HAT T s B Ha & Rk, FEE s EH P — MR, EBF R FHE—HD,
B s, PHARE -ZEK—DEHS FFEE—T, BB s Ao M.

MARE N s @ s ST 5 8938 RIC . 92 BE .38 B, IRE 7T BB & 0
ik s R TR L

EX13. RIEBHEILFE L RH:

(candidate (score controllers changed-vars unchangeable-vars tests & alists-ist

justfication induct-term other-term) (})
B score 8 changed-vars T unchangeable-vars HBHTE AEBRTR ,induct-term
RFRRIDg0.
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2.3 HwEERneH

FER s MR LT &A%, WD s B3 s R s s MERTBE 1T L
B EMMAERLRZHE N, B+ i ol rh iy —185, o] 350 s 5o R ay— 108,
@R AEERES O RER 2MBEYFE AR T EHTHEER, FEELHEE 4
PRI o, ERHER v WA R v R 5.

ss B HEHSERRE oo REIME MTF . PHE -FHE  FEERI T —4 s 1850,
TR ARA 018350 o B SR T 03 A s 00 A A o o SRR BRA 20 89 — 4 5, 4R 8 o B AT 4]
FATIRXA s, R P S — B 8 5 W E BRI 5, 0B AR IHE 1R
EHAENE s WA ERTBREY, FRAMGIEY o5 0982/, AFEHE 20
WA . B 37 s R R B 2T A9 5.
(define (merge-candl-into-cand? cand]l cand?) . (B%)
2.4 SREGIIGREMS 1M

EX14. BHFE—D sOHEW I e MRT ¢ 2 B — DR template  4E 1§ v 453
Tt M template T 5 & —AFIZETC, WFR v B s I — D AGRIEL &,

EX15 BPE—BL s HFFER B 5 R oM E N ERTEBHAERTEE
s N ISR B, AR s 2 iR A B =

HR-RARLTRBY, Wi HaRERER FAARNERE. N -1 RS
FHIE GFREH T E L.
(define (compute-vetoes candl) ... ) (B>
2.5 RBEBKBRE

MAEZR T LINEZ EREEMERRARLE  RIERERR I HNBLAEE
R B ATRE AT 8. X BT, B s B (R B BB B W 4 T HT AR O, R g A
FREAHE I | AR RUAE 1B A 0T R & A IR AT
(define (high-scores candl)

Gmazx-elems candl (lambda (cand) (accessl candidate score cand))))

2.6 HAEAXMER

AT BRI RIS [ 2o 7 sy, BRTRIEGYIE TRFR S F B0HE Y T 530 AT
BCBIAR TR A, PR A e+ 2T RS, R FF R A Y and or,not »implies J& , X S #4
A SR — AT T A R
(define (ind- formula t1ests&alists—I terms cl-set) ... (BX)

3 VAMERNERES

M ONIERRRE 1, RER A T U EORRE, Bl SIS B SR L E M T B R
W TTE B EREZ )5, M R0 Y B 2o R B, 2 A s m &,
Cequal Cequal (plus x y) (plus x 2)) Cequal (fiz ) (fix 20))
EIE(-S 5 Cequal (plus i (plus x y)) (plus i (plus j £3))
"HER. Cequal (plus x ) (plus j k)).
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HxFFR P, (equal (plus (plus a i) Cplus b k)) (plus j (plus bk (plus £ 2)3))
HENNHEF ik RERIBRA plus RELWE—2 8, BB A INEMNEE HIE
RABLZ2, FT SN TH 25 R B cancel. WEBATH 22 BB L4, SE M E 65 -
(implies (form? x) (and (egual (meaning x a) (meaning (fn z) a)) (form? (fn
z))))
s B Ay s R T
L1. CGmplies (form? =) (form-ist? (fringe x)))
£L.2. (implies (form-Ist? x) (form-Ist? (bagdiff = v)))
L3. (implies (form-ist? x} (form? (plus-tree x)})
L4. (implies (subbag v x)
lequal (meaning (plus-tree (bagdiff = v)))
(difference (meaning {plus-tree x)) (meaning (plus-tree y)))))
L5. (implies (subbag x y)
(lesseq? (meaning (plus-tree x)) (meaning (plus-tree v))))
L6, (implies (plus-tree? z)
(equal (meaning (plus-tree {fringe x))) (meaning x)))
FSUER L1, L2, L3UERA S L12S(. X LIFE gk, £ ey B B Am 0 .
P1. (implies (not (list? x)) (implies (form? z) (form-Ist? (fringe x))))
P2, (implies {and (lst9 x) (not (lst? (car x))))
(implies (form? x) (form-Ist? (fringe x3)))
P3. (implies (and (isz? x> ise? (car ) {equal {caar x} "quote” )}
(implies (form? x) (form-Ist? (fringe x))))
P4. (implies (and Uist? x) (Uist? (car 2)) (not (equal (caar x) "quote”))
(not (implies (form? (edr 2)) (form-ist? (fringe Ccdr x)3))))
(implies {(form? x> (form-ist? (fringe £))))
P BRI IL 40 B BB | R 1L 55 90 , B AT BE.
[ FRATHE 1415, L6. 3 B 58 8 25 o B0 IE B 0 2, 8 WK EL R (R A ) R AL 7 et
e EIERA . 48 cancel fEAT EETHY P T
(and (equality? P) (plus-tree? {cadr P)) (plus-tree? (cadddr PY))NE,
(fringe (cadr P))=la,ibsk},(fringe (caddr P)Y={j,i,k,x},W{cancel PYFI L5 HE
K
(equal (plus a b) (plus j x)). IEHE.

4 HRiE

fEA S E LISPYET AR EER T HAERE AR - RS R
FI2A EBMHAM N ORELRFE TR HEF LM YL S O R HE S A
WS, A RE LR T F L H O F LA EH I BB — A R ENRF
BRI, XL AR F A BT R4 0] LUF)H LARY 2R R B9 3138, BT L
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AUTOMATIC GENERATION OF INDUCTION SCHEMA

Li Weihua Zhang Qian Zhang Liang Liu Juan

{ Department ef Computer Science Wuhan University Wuhan 430072)

Abstract This paper discusses the kernel program of an induction inference system——
the automatic generator of induction schema. Starting from the definition of a recursive
function, the system generates the induction template automatically. Starting from the
theorem to be proved, it can also automatically produce candidate induction schema and
formula by using the template. The system has been implemented on microcomputers,

Key words Induction template, induction schema, induction inference.
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