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1 WMHNES

BRXR-HELE va, T—RUBLAHE ta, B rewrite THRXH term HEE. 2
FEXT A, B E (quoter ) ,if Tk Cf test left right) ,equal #2153 (equal left right) iR
MBFRES 0 BEAAERAR U arg, - arg) B term PEE.

(define (rewrite term va ta objective id-iff defn-flg>
{cond ((variable? term) , BEA i}
(rewrite-sclidify (if {set! tmp (assq term va)) (cdr tmp) term)))
((gquote? term) term) ;ggﬂiﬂﬁ(qucte o)
(Ceq? (ffn-symb term) *if) ;BB Gf -
(rewrite-if (rewrite (fargn term 1) va ta '? "iff (O) (fargn term 2) (fargn term 3) ta))
" ((setl tmnp (not-to-be-rewritten? term va)) {rewrite-solidify tmp)) :
(t (let (Largs () (fn O)) . 1BERNEATHES _
(set! args (for arg in (fargs term) save (rewrite arg va ta'? 'id 1935}
(if Cand (for arg in args always (quote? arg))
(if (getprop (getprop (ffn-aymb term) 'lisp-code) 'expr)
(set] fn (getprop {(getprop {ffn-symb term) 'lisp~code) 'expr))
(set] fn (getprop (ffn-symb term) ‘lisp-code)))) B MAFMMH BR
(begin (push-lemma (ffn-symb term)) HIEEHEATFHYRES
(list 'quote (apply C(eval fn) (for arg in args save (cadr arg)))))
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FTEFRRARYATER, SR TR, S0RKE B, . 19738 4, B+ &, TRFRNR Y EAEER, £ HH%
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(rewrite-with-lemmas s EEs
15 (equal ) REXLEHBFRER G ~)F

(rewrite-type-pred (fcons-term ({fn-symb term) args))))))))

2 TRANES

EHE—(HEER va PEAETE. (term . valt), MES I term WEENETE valt
BE; F - BUELEER ta PHEEF LK ((equal term right) . true) , W EE 7 term #
G538 K right ; & ta PHEEFITE N (term . typet) , W EE typet WERIENEE term

#R; FNEBRE term £ 5.

(defme (rewnte-solldlfy term)
(define lit L9). (define temnp ) (def!ne lhs ()) (define ths ())
(cond ((quote? term) term) ;{quote ~)BEXMWBELERNHE &§
({and (not (variable? term)) (eq? (ffn-symb term) ‘if})
term) VR va P AT Y if BiER
({do {(pair ta (edr pair)))
(Cor {(null? pair) (and (eq? (cdar pair) type-set-t} ;¥ ta 1 & ((equal term rhs) . true)
(setitmp (caar pair}) .1 B3 term BE X rhs.
{metch tmp (equal lhs rhs)) ‘
(equal Ths term)}) s
Gf Cpull? pair) (.03
rhs) . ) ) )
({and (set] tmp (assoc term ta)) ;f objective FYRL{E MIF R AR ABH R X
(obj-table (cdr tmp) objective id-iff)))
((set! lit ({or lit in lits-that-assumed-f when I term HE S B
(cond ({equal lit term} (set] temp false))
({complementary? lit term) (set| temp true))
Sy
_ return lit))
Gf (or (eq? id-iff 'iff) (eq? temp false) (boolean term))
(begin {push-lemma lit) temp)
term))
(t term)))

3 if BAKXHES

WL term B W« GF test left right) , % test BB TR test’ % T, W& FIF left
EEER;H test’ A F, MR E X right B AR ST test’ WEWBETETS left
left’ , 7€ test’ Jg Ry B4 F E 5 right /8 right' .&&Fﬁ&ﬁ?iﬁﬂﬁlﬂ?ﬁmﬂm test’ left!
right') F . (equal Gf x v ) y), (equal Gf x x f) x), (equal Gf x t {) MUEF x oA R

R L.

{define (rewrite-il test left rigl‘lt ta}
{define {rewrite-1fl test left r'lg}lt)
{cond ((ident lefe right) leftd  ;Gf xy )N BEHR Yy

{(and (ident test left) (f-nonf? right) definitely-f} test); (if x x D% x
{(and (ident. true left) (f-nonf? nght) definitely-f (boolean test)) test);Cif x t f)j{-‘f x
(t (fcons-term * 'if test left right))}))

(define res (3) (define rr ())

s G Gif rest’ {8 AR left right )M B B & R X9 Gf test’ right left)

(when (and (not (variable? test)) jtest R A5 B

(not (qquote? test)) jtest A {quote ~-) FikH,
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(eq? (fin-symb test) 'if) jtest F B (if test’ left'right')
(equal (fargn test 2) false) rest FiEZAMY left HfR7
(f-nonf? ({argn test 3))
{not definitely-13) stest T|iXRH right’ K AR
(swap left right) ;374 left 5 right
(set] test (fargn test 1)) ¥ test M test’
(assume-t-{ test) ; BIWT test By HAB
(cond (must-be-t ; Gf JER left right) BB R AES leoft HEE
(good left (rewrite left va ta objective id-iff defn-flg)))
(must-be-f ; (if 8 left right) MBS R HEE right G H
(good right Crewrite right va ta objective id-iff defn-flg))}
(t (set! res f-ta) (set] f-ta ) ;7F test XM EE FHE left
(set} rr {good left (rewrite left va t-ta abjective id-iff defn-flg)))
(set] f-ta res)
sleft, right 5+ S B 5 2 /5 58 X80
(rewrite-if] test rr ; T test FBHBE FES right
{good right (rewrite right ve {-ta objective id-iff defn-flgd¥}))))

4 equal SiAFFREXNEES

BN 2ATEE X EAHERE XA HHE TREHZ — ENMRUETRAL;
ENRARKNBRE — P HRRME, B RE—SFEHTHHEE — AR —5E
WEHHER TSt RERER S ET .

B’ HRIER N : (equal left right), 3 left & right WEESRES, MLEE T; & left 5
right 752 L _ERM%, R B Fi 50855 TR M N B B equal A L.
(equal (equal x t) x) AT x B6REHEN
(equal (equal x (equal y z)) (if (equal y z) (equal x t) (equal x £)))

(equal (equal f x) (if x f t)) (equal (equal x f) Gf x f t))-
(equal (equal (equal y z) x) Gf (equal y z) (equal x t) (equal x £)))
XAV, WEE RT3 BEERRER WL R,
BFRARXN: ¢ term), HP r H SRR, term AR R (r} ALRE T: #E
B term WRBHRE r, WEEE F, BRE H AR5 B EE HIRERNE R

(define (rewrite-type-pred term)
(define left ()) {define right ()) (define pair ()) (define typeset (})
(cond ((or (variable? term) (gquote? term)) term)
((match term (equal left right)) iterm J& ¥ (equal left xight)
(cond ((ident left right) true) ;left & right {E%rTiRE T
((not-ident left right) false) ;left & right £ X LR HSrHER F
((and (boolean left) (ident true right)) left) ; 380 (equal (equal x t) x)
s AN (equal (equal x (equal y 2)) (if (equal ¥ z) (equal x t) (equal x £)))
{(match right (equal & &) '
(feons-térm # 'if right )
{{cons-term # ’equal? left true) (feons-term # 'if left false true)))

s W Cequal Cequal € x) Gf x £ 1))
((ident left false) (fcons-term # 'if right false true))
s I (equal (equal x ) GE x {t))
((ident right false) (fcons-term # 'if left false true))
+ LA (equal (equal Cequal y z) x) Gif (equal y z) (equal x t) (equat x £)))
((march left (equal & &)

(feons-term » ‘if left

© HEERERKLEIF  hps/ www. jos. org. cn



— 568 — £ 4 ¥ K

1996 ¥

(fcons-term # ‘equal right trued (fcons-term = 'if right false true)))

({and (set! typeset (type-set left)) ;left.right A3 4 Hodt
(do ({(x ra (edr x)))
(Cor (null? x} (equal type-set (edar x)))
Gf Caull? x) (3 )3)
(equal typeset (type-set right))
(not {btm-object-of-type-set typeset)))
(et (Clogic O}
(do ((dest (cdr {assq (car ({for x in sa when

(equal typeset (logbit (cdr x))) return X))

shell-pockets)) (cdr deat}}))

({and logic (or {null? dest) (equal tmp false) (not (equal tmp true)))>

(cond ((null? dest) true)
(Cequal tmp false) falsed
(Cnot (equal tmp true)) term)))
(set! mp
(rewrite (fcons-term » ‘equal
(fcons-term * {(car dest) ‘left) (fcons-term =
(list (cons ‘left left) (cons 'right right))
ta’?'id 33)))) GAHMES
(t term)))
((set] pair (assq {fin-symb term) ra}) ;iR L ER (r - IWEE
(set] typeset (type-set (fargn term 1))})
{cond ({lagsubset? typeset (cdr pair)) true}
((zero? { Y% logand typeset (edr pair))) false)
(t term)))
(t term)})

5 RMARAREANES

Cear dest) 'right))

EHAERELIRD, RALHBFNCENEH I HRAREA, B 1 e &
HERIWBERAAFEEN FEEEEZER. O TERDREMNEHAR LI RIBIESR,
WERENTERASELERENBHE AR AREERE. d T8 08, #EE
HE SEBIE5 R val, 5 val M R LT HE—%4, WA A val B4 1,

Eval BfFHHAR. 8-S HAEMRIERIP, E val Ef HAAF . BRHESE
HIRAREAFTMBERESES & val B {ART, %&Wﬁ?ﬁ&‘]ﬁ%ﬁ?ﬁﬁﬁ

R { M BMETROFSE R,

(define (rewrite-fncall #1in# * args #)
{define rr () (set reslemma lemma-stack)
(set] lemma-stack lemma-stack) (set] #typel* =tax)
{let ({value (O} (sdefn ()) (linearize-assumpts-stack linearize-assumpts-stack))
(set| sdefn (getprop *fn+ 'sdefn)) ;B » fnname » B35 UK
(cond ((null? sdefn) (set] resflg (cons 'ddd resflg)) B & N=
(set) 1r (rewnte-solidify (cons-term *fn#* =*args %))
{set] #ta» =typel ) (set] lemma-stack reslemma)
(set] resflg Cedr resflg)) e
{(or (memqg » fn+ fnstack) (disabled? = fn*)); WS ERRH
(set! resflg (cons 'ddd resflg)?
(set! rr (rewrite-solidify (cons-term xfnx »args %))
(set} =ta* =typel *) (set! lemma-stack reslemma)
(set! resflg (edr resflg)) rr)
(r (call/ce (Jatnbda (rewrite-fncall)
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(case (car resflg) s EX ARSI LBHDO
("exitl” (set! exit-2 rewrite-fncall) (set! resflg (cons "exit2” resilg)))
(Pexit2” (set! exit-3 rewrite-fncall) (set! resflg (cons "exit3” resfig)})
{else (set] exit-1 rewrite-fncall} {set] resflg (cons Mexitl" resflg)}))
(set] #argl# (cons =args» »argl=)) (set] =fnn* (cons #fn¥ #fnn*))
{set)] # controller-complexities « i B2 M FF ) W ZuBF
(for mask in (getprop *{n ¥ ‘controller-pockets) save
(do (Carg # args # (cdt arg)) (lans O lans))
(Caull? arg) lans)
(when (begin® (not (eq? (¥logand mask 1) 0)) (set] mask (lsh mask -1)))
(ar (quote? arg) (set] value O))
(set] lans (+ (max-form-count (car arg)) lans))))3)
(set] *con* (cons » controller-complexities + *cons })
(set] resstack fnstack)} (set! fnstack (cons »fin» fnatack)) ; TR ¥F fnstack {H
(push-lemm-fmme) {(push-linearize-assumpts- frame) ;*ﬁiﬁiﬁ SR A
(set! value
(rewrite (caddr sdefn) (B HMEE T L
(do ((var (cadr sdefn) (cdr var)) (val = args® (cdr val)) (lans () lans})
{{null? var) (revarse lans)) '
(aser! lans (cons (cons (car var) (ear val))} lans)))
ta objective id-iff t))
Ceond '
((null? (getprop #in+ 'induct-machine)) | FIBTER R G HEHHM
(cond ((and (do ((x (edr fnstack) Cedr x3))
((or (null? x) (getprop (car x) ‘induct-machine))
Gf (nudl? ) ¢ O
(too-many-ifs * args % value)) Jih IF X EFTEL
(pop-lemma-frame) (pop-linearize-assumpts-frame)
(set! rr (rewrite-solidify (fcons-term Ccar * fnn+* ) (car #argl#})))
{set] #inn= (cdr #fnn#*)) (set! =argl* (odr =argl*))
(when (not (equal resstack fnstack))
{set] fnstack resstack) {setlresstack (cdr resstack)))
(set! #ta#» #typel* ) (set] lemma-stack reslemma)
(set) = controller-complexities # (car #con %)) (set! *con* (cdr *con*))
(set! resflg Cedr resfig)) vez)
(r (or x in (pop-linearize-assumpts-{rame) do (push-linearize-assumpt x)J
(for x in (pop-lemma-frame) do (push-lemma x))
(push-lemma # fn # ) (set] rr value)
(when (not {equal resstack fnstack)) ; ¥ # & BE B8
(set] fnstack resstack) (set! resstack (cdr resstack)))
(set] *tax % 1ypel » ) (set! lemma-stack reslemma)
(set] #controller-complexities # (car * con * )} (set! #con»* (cdr *con*))
(set] zesflg (cdr resflg)) (ser! * fnnx (cdr = fnn = ))
(set] xarglx (cdr *argl« )) rr)))
((rewsite-fnicall? * fn* value) ;KIMFHIZF /) value B wfn= 1
(for x in {pop-linearize-assumpts-frame) do (push-linearize-assumpt x))
(for % in (pop-lemma-frame) do (push-lemma x))
(push-lemma_ *fn* ) (set! rr value)
(when (not (equal resstack fnstack))
(set! fnstack resstack) (set[ resstack (cdr resstack)))
(set! #tax #typel x> (set] lemma-stack reslemma)
(set| # controller-complexmes * {car wcon= )} (set! *conw (cdr *con# ))
(set! resflg (cdr resflg)) (set! #fnn* (cdr *fnn+)) '
- {set] *argl= (cdr *argl+})rr)
(t (pop-lemma-frame) (pop-linearize-assumpts-frame)
(set] 1r (rewrite-solidify (cons-term #fnw wargs# ))) ;EBE(#fnx =asrgaw)
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(when (not (equal resstack fnstack))
{set! fnstack resstack) (set| resstack (cdr resstack)))
(set! =ta% «typel+) (set! lemma-stack reslemma) ;%X 7% & [5i{4
(set! = controller-complexities » (car +con * })
(set] »con> (odr «con+))
(set] resflg (cdr resflg)) (set! = fnn= (cdr #fnn»))
(set] *argl*® (cdr *argl*)) o)D)

6 H5[EEEM

HESIEH 28 AR B E BRSNS B EEE.

BIHAE Y - t)FSR G W EEES, AW — &5, HEBIE ¥ (equal left right),
Bt o tOR left R s TH—MHR. FHRBXATIE BH s FRZEIIEHH
B R EER— B, XS —RRYETHIEHE B AR right BRA ¢ -
t.), 58 5 HE E H R /5 #) right. .

i bR R ERFIEAR , AR TS U TR, i SIATHRE XL,

B2 HE-—EEHNERRAMO AR, AR LREAFT, LN TE
HAL N X BRI, BE R AV SR B E ARy

R term-order XM 1 50 27 e BB W X

(define (term-order 1; t;)
(define form-countl (form-count t1)) ;3 t; Y BGECT B
(define No-of-Varsl No-of-Vars) ; HH tFHFE RT3
(define form-count2 (form-count t;)) ;W +. 7 Y ol B A8
(define No-of-Vars2 No-of-Vars) ; H¥ t.h# R 3
(cond ({<? No-of-Varsi No-of-Vars2) t) ;3581 8200470 8 506 FE A
((<Z? No-of-Vars2 No-of-Varsl) ())

((<<? form-count] form-count2) t) ; BT BT BE RE D
({<Z7 form-count2 form-countl) ())

(t (texorder 1, £;)3)) 4 FEIG N TR E ME > ‘ ,
EXS. BAMATIHZBRYHESIEZ RIENTER IR M.
EM4 TP, MR IEN T EREIRE L AR B ESHENERY
BAE.
EMS5. & new 5old R T &2 —  FR new H old H .
‘old B—AZ & H ™ # H IAE new |
-old flnew ARTH, ABREUTE—%4.
new fl old FAFEH K ¥AF, H new R —T M old BHTEET old;
‘new MRESEK old WHNSBEH, B new WE S BHANTERBAM, K&
3 old MM S BRI N A BRI BAM, 5 old E—BSBEHR U new AT SR 2.
EXN6E. F new 5 old I R LA T &2 — HUHK new 2 old B —PMEH .
‘new {H% T old; ‘ o
‘new PRBFFHEBKBERKFHRET old PEHFFEHBLKY, H new H old F 4.
MR —MEEAN NP RRS H B LB R . B s R R 6 e600 W E, B&E
KXBm e HRL RS EEEORERER TR EEAESHN r Hr ¥
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— MR new, F L FE new, MR new N E, EARBEW ;3 L & new MF @, W18

MEEERR, FRRFZA 35 new HEFIREBBFTHAEEL W BRI EIEEFR

EHRGFHARHERE A new HEZBAFEAL 3,502 HBET new.
IRBEAFENAR T HSEEE WM T,

(define (rewrite-with-lemmas term) - ()
= pd i
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TERM REWRITING STRATEGY IN INDUCTION INFERENCE

Li Weihua Zhang Qian Han Bo

(Department of Computer Science Wakon University Wuhan 430072)

Abstract This paper discusses the term rewriting strategy in induction inference sys-
tem. Axioms, rewriting lemmas, function definitions, term rewriting rules are used to
rewrite the term to be rewritten. The system will get a rewritten term which approaches
to the inference goal. This strategy has been implemented by using compiler LISP on mi-
cro computer.

Key words Term rewriting, induction inference.
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