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(define (simplify-clausel tail new-clause lits-ignored-by-linear i)
(define res ta) (define rr ()) 3
(define curlit current-lit) (define curatm current-atm)
(set! ta ()} (set! current-lit ()) (set] current-atm ())
(call/cc (lambda (return)
(let {(segs ()) (neg-hyps ()) (branches {)})
(cond ((null? tail) (set] ta res) (return (list new-cl)))
(t (print-to-display ’simplify-clause i (3)
(set] current-lit (set! current-atm (car tail}))

A XHRBBAEARSHALAANARBEFHELRFIAL BT, FEEDE, 192485, 18, LW,
FEHEARSATEE . AALE, 2REKE. %W, £, 1973584, H 14, TEFRIARVBAEREA. ZFHEX
. KM, 4, 1973464 M4, EEF TRV ENREE, BRERE.

AR R AL FE T, R I420072, A S MHLBE R
#1995 — 08— 30 B f B

© PEEREESLETSUN  hitp:/ www. jos. org. cn



i EREF M REPEFIALRAS — 559 —

(match current-atm {(not current-atm) ) BH L FE 4 (not term)
(set] lits-ignored-by-linear
(cons current-lit lits-ignored-by-linear))
(set! ta {ta-cl new-cl))
(when (eq? ta "contradict) (set] ta res) (return ())}
(set! ta (ta-cl (edr tail)))
(when (eq? ta 'contradict) (set! ta res) (retutn {)))
(init-linearize-assumpts-stack)
(push-linearize-assumpts-frame)
(set] fnstack (O (set! «arglw (3) (set] xfone ()
(set! resstack ()) (set! reaflg ()) (set] ®%conx ())
(set] val (rewrite current-atm ¢) type-alist "7 ’iff ())) EE XF
(when (not (eq? current-lit current-atm)?
{set! val (negate-lit val)))
(set! linear-assumpts (pop-linearize-gssumpts-frame) )
(set! neg-hyps (for hyp in linear-assumpts save (negate-lit hyp)))
(set! branches (clausify vil)) ; RE Sk RM 74k
(set! segs (conjoin-cl-sets
(for seg in branches save (disjoin—cls neg-hyps seg))
(de ((hyp linear-assumpts (cdr hyp))
(cl (add-literal (pegate-lit current-lit} () ()))
(ans () ans))
((null? hyp) Creverse ans))
(set! ans (cons (add-literal Ccar hyp) cl (3) ans}))))
{set] rr (do (kseg segs (edr seg)) (lans () lans))
{{null? seg) lans)
Kzet] lans
(nconce (simplify-clausel (edr tail) (append new-cl {car seg))
(if (match branches (¢)))
lits-ignored-by-linear
(édr lits-ignored-by-linear))
(add1 i)} LM AT 4
) lans}}))
(set] ta res) (set] current-lit curlit) (aet] current-atm curatm)

(return rr)))))))

2 if JEAHNL

FEEXTHER vel PRE f AR WEHAU T 2R M HIFAR i AR
¥ T EE I E S E AT val $, H\ﬁ‘ﬁ{ﬁﬁﬁﬁﬂﬁ if BEIHE EYA D .

(equal (f x;»+ Gif test left right) + x,)

Gf test (f x; «» left +er x,} (f x; == right =+ x2)))

B 2 Gf test left right) %4 F (and (Gimplies test left) (implies (not test) right)), frld
FajR{cly, - Gf test left right) «,cl. BT F AT M {cl,, -~ (not test) left - ,cl, } FIFH]
ey, test right - ,cl,}. ;B AR AN, PR ERGHEHHFTA if BAREH.

(define (strip-ifs1 term topflg negate-flg)
(define ansl ()) (define ans2 ()) (define ans3 ())
(define ans ()) (define Ist ()) (define new-cl ()
(cond ((variable? term)
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(list (cons (if negate-flg (negate-lit term) term) ()))) inegate-lit B RMHEE =,
({qquote? term}
(cond (topflg (cond ((equal? term false) (if negate-flg () (list (cons false ()))))
(negate-flg (list (cons false ())))
t ()
(negate-flg (list (cons (if (equal? term false} true false} ())))
{t (list {cons term (}3))))
{(eq? (ffn-symb term) 'if) ;term 3 if F/ik,
{cond ((and topflg (or (and (not negate-flg) (equal? (fargn term 3) false))
(and negate-flg (equal? (fargn term 3) true))>)
(append {for pair in (strip-ifsl (fargn term 1} topflg ()) when
(not (equal? (set) new-cl
(add-literal (pegate-lit {car pair)} (cdr pair) t)}
t-clause) )
save (cons false new-cl))
(strip-ifsl {fargn term 2) topflg negate-flg)))
((and topflg (or (and (not negate-flg) {(equal? (fargn term 2) false))
{and negate-flg (equal? (fargn term 2) true})))
(append (for pair in (strip-branches] (fargn term 1) topflg t} when
(not (equai? (set| new-ci
(add-literal (pegate-lit {cat pair)) (edr pair) t))
t-clause)) '
save (cons false new-cl))
(strip-ifs1 ({fargn term 3) topflg negate-flg)))
(t (set! ansl (strip-ifs1 (fargn term 1} 3 O
(set! ans2 (strip-ifs] (fargn term 2) topflg negate-flg))
(set] ans3 (strip-ifsl (fargn term 3) topflg negate-flg))
(for pair in anst do
(begin
(for pair2 in ans2 when
(not {equaly
{cdr {set! ans
(cons (car pair2)
(disjoin~cls (cdr pair)
(add-literal (negate-lit (car pair)} (edr pair2))))))
t-clause)) do (set| Ist (cons ans lat)))
(for pair3 in ans3 when
{not (equal?
{cdr (set! ans
{cons (car pair3)
(disjoin-cls (cdr pair)
(add-literal (pegate-lit (car pair)) (cdr pair3»)I)
t-clause))
do (set! lst {cons ans lst)))))
lst)))
(t (for pick in (all-picks (for arg in ({args term) save (strip-ifsl arg () (3)))
JEEEA term B BB AAE BH UM LR T W if Rikk
save (cons {if negate-flg
(dumb-negate-lit
(scons-term (ffn-symb term) (for pait in pick save (car pair))))
(scons-term (fin-symb term) (for pair in pick save (car pair))))
{do (Cpair pick (edr pair)) (ans () ans))
({null? pair} ans)
(when {equal? ans t-clause)
(set! ans (disjoin-clauses (cdr pair } ans})))33)))
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GAFEFUERETH. Al Ed EETE, RETERT4A.

{ (if test, (if test, left, right,) Gf test, left, right,)) }3&# LI T 4 F4] .

@ {(not test,) (not test,) left,} ; @ {(not test,) test, right,} ; @ {test, (not test,) left,} ; @
{test, test, right; }. K ORA K 5 E test, B}, B 1 (or (not test,) left,) ; @K FEH, &
i (not test, ) B, B ! (or (not test,) left,). 2, M E FHE,. 9 FH L (or (not
test,) left,). FREE-FH [ # 8 3 T4 O {(not test,) left}; @ {(not test,) test,
right, } ;@ {test, test, right,}.

TEHRFHXRE FOEE.

(define (almost-subsumes-loop lst) «=> (B§)

3 RBERHITH

WESCIIA T HIERE {false ), {true}, {add1}, {pack}, {cons}, {minus } %, F type-
set-f (1), type-set-t (2), type-set-numbers (4), type-set-litatoms (8 ), type-set-cons (16),
tybe-set-negatives (32)4MHRFMRL M BB AT £ T RARMEL T I 02 B
ARBBREFRHTR, REZHAEX 2/ HROHE. IR BB IIHFERNEITTEE
TEEREEP AT, R 2B RB WA R HEHTHE (10 ER 5807

EM1. FRES type-set-f(2),type-set-f (1), type-set-numbers (4) , type-set-litatoms
(8) ,type-set-cons(16),type-set-negatives (32) ,~+, ¥ R AT,

EX2 HEARHMARMESHN—PRBE. FHLTWAMAMGESICY type-
set-unknown(—1). 3 typeset J-—RRE, BET term PTEEMYE—BRBT ,term By{H
BT typeset {f)—HH, WIBKTH term HAF XA typeset.

EN3. BREXT (ts,args) MERE { B9 E Y . :

ts B—PRE K args BIZBZEH— N TFE: B 6,0t FEIARBE s, 008,
B U CF ¢y - e RYRAUER B P i MBS args PRHTRE s A5 s HFHE.

EM4. H H%ﬂ%ﬁ?ﬁﬁmﬁﬁﬁﬂfﬁﬁiﬁﬁ‘fﬁi‘j’ﬁ‘ﬁ%)‘(%’éﬂ%.

TS5 RIMER E KA (ts,s) 24,

ts B PREL; s B—PEER s PTHE-FREXIIFHBR . ERXFHPERWE
BT WM EHN ts LRI NER—BBET s HE.

- SIABER I, RERA TR ERE AT .

B2 t HEARBME DR 28 UK E X BB, BEXETREN B/ E
B HE A E X RREMNERIFREN  ABNE. EF LRARE. ERFTENE
XARBEARERUAMENENB TR ISR { RRRAHE.

B, ZSE 51N plus Hl append 898 SCHF, 4 B B9 R R 2 &2 B8 (type-prescript-]
((plus 4 (3 O)))F1 (type-precript-]1 ((append 16 () T))). EF HEX (plus x vy R
E N 4(type-set-numbers) , {}); (append x vy EIE F R (16{type-set-cons}, {y}).

(define (put-type-prescript fn)
(define old-type-prescript ()} {define new-type-prescript (3)
(define body () (define formals (}) (define type-! ()) (define ans {))
(define type-prescript-name-&-pair ())
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(call/cc (lambda (return)
(set) type-l ta)
(set] body (getprop {n 'sdefn)) 1B In BiE XL 54k
(set] formals (cadr body)) ;HUEXE S
(set| body (caddr body)) HUE X2 X & ¥4
(set] ta (for arg in formals save (cons arg (cons G (Iist argllii)
(set] old-type-prescript {cons 0 (for arg in formals save ())))
(set| type-prescript-name-&-pair (cons fn old-type-prescript))
(add-fact {n 'type-preseript-1 type-preacript-name-&-pair)
¢let ({go "laap) {p 1))
(call/cc (lambda (loop) (set! go loop))) I EHEIREH
(set-cdr] 1ype-prescript-name-Re-pair old-type-preseript)
(set] ans {(defn-type-set body.))
({set! new-type-prescript
(cons (car ans) (for arg in formals save (if (memg arg (cdr ans)) t ()3)))
{cond {{equal? old-type-prescript new-type-prescript)
(set] ta type-l) (return (1))
((and (logsubset? (car new-type-prescript} (car old-type-prescript))
(do ((flgl {cdr new-type-prescript) (edr figl))
(flg2 (cdr old-type-prescript) (cdr flg2)))
(Cor (null? flgl) (not (or (not (car flg1)) fear flg2¥)))
Gf Coull? flgl) t (3))))
Cerror "AMNERIEXWEGHE TR O)
(set] ta type-l1) (return (0))) o
(set) old-type-prescript ; B ok R &
(cons ( %logior (car old-type-prescript) (car new-type-prescript})
(do ((figl (cdr old-type-prescript) (cdr flgl))-
(flg2 (cdr new-type-prescript) (cdr flg2)) (lans () lansd)
((null? flgl) (reverse lans})
(set| lans (coms Cor (car flgl) (car {lg2)) lana)))))
(go 'loopl)>)))

RERETH R TR RRE

AR B 2K A4 K type-set-unknown.

FFIARE X R RR R

XFHE LR REEWHHEAHEMA type-prescript-1 £ .

EXRUATFTHSERSEZ, M ES RO BAESHUREPHBNENHE
Yk R BBy 2 Y 48, 75 DI B ] AU S P A R HU 4R

SRR RERHAEE

FHRBIRFRAR (r term) , BT HZE term FIASRULB ts.

Fs e}, WREXDEHF s PAY (r), MREXIB:; TURBEXPVERIAHR
(A (T K P). BERERNEET, ¥ term RFRBE rIMABREE BEREXRER,
¥ term EF AR s— r}MABRES.

-equal FAR M AHA A

FHRIKEXTE X (equal left right) , W&+ H BB left,right BYIEHYEE Is,1s.

His s IXBANZ, MRERIB; & 1s 5 ro 1%, H1s ATTRBR, WRARK
HE; ENRAXGR AT RERGTH T H P).

8 & &ER Y HBF, 4§ (equal left right) B 2B (type-set-t} MA B E F. H ¥
(equal right left) B 2R 4 {type-set-t } LI A B 2 W, B BHA 5 left, right RS R854

© HERREBRAFEIUR  http/ www, jos. org. cn



A FIEF . SR P TN ig — 563 —

Is 1 rs HI325R;

BEFREA N BE, ¥ (equal left right) B H LA &K {type-set-f} MABET, H 48 (e-
qual right left)ﬁﬁysﬂﬁ{type—set—f}‘Eﬂ.j]l]);fﬁ'jg b, F i left —P05C, M right BAH 2
BB rs—1s, R Z IR,

-not IR K AR

HRIEREH (not term) , LT F B H term BIALEIE ts.

# t5 459 {type-set-fLARSE WRBR N EF 15 PAF {type-set-f}, WFREA R M
BERWE R A /RAEE(T EE ).

i RERMBHE

FHFRKIE R GE test left right), W] EHIMT test FYRUEFEL.

# test W R, M lefe B92RRE BN RIAR KA TIEE 3 test 4N 1B, M right BY2E R4
B b2k W R EUR 75 M Bk A A BN lefr & right 2ERUMEY IR,

(define. {typeset term)
(define pair ()) (define type-argl ()} (define type-arg2 ()) (define argl () (define arg2 (O}
(when (not type2flg) (set! ttype ta))
(cond ({set] tmp (assoc term ttype))} (cdr tmp))
({variable? texm) type-set-unknown) jterm Ny &
({gguote? term) (car (type-prescript (In-symb0 (cadr term)}))) sterm ¥ (quote )
((set| pair (assq (ffn-symb term) ra)) jterm [ &R B & W FP7S1H BB
(set! type-acgl {(type-set (fargn term 1))}
(cond {(zero? (%logand type-argl (cdr pair))) type-set-f)
((logsubset? type-argl (cdr pair)) type-set-t)
{t type-set-b)))
({match term (equal? argl arg2)} rterm ¥ equal Tk,
(set] type-argl {type-set argl))
(set| type-arg2 (type-set arg?2)) it NS EHENHE
(cond ({zero? (¥%logand type-argl type-arg2)) type-set-f}
({and (equal? type-argl type-arg2) (member type-arg] singleton-type-sets))
type-set-t)
(t type-set-b)))
((mateh term (not argl?) ;term ¥ not A,
(set] type-argi (type-set argl)) it SR NE
{cond ((equal? type-argl type-set-f} type-set-t}
({not (logsubset? type-set- type-argl)) type-set-f)
(t type-set-b)})
((eq? (ffn-symb term) 'if) jterm i if Feik A
(assume-t-{ (fargn term 1)) %F if 38k 2,58 oL KT @&
(cond (must-be-t (type-set {fatgn termn 2000, MDA . HREHHARR
(must-be-f (type-set {fargn term 3))) X RE. HAAHHEEE
(t (¥logior (type-set2 ({argn term 2} t-ta)
(type-set2 ({fargn term 3) i~ta)))))
((set] tmp (type-preacript (ffn-symb term))) ;B¢ term R F XN E
{ % logior (car tmp)
(do ((arg {fargs term) (edr arg)) (flg {cdr tmp) (edr flg)) (lans 0 lans))
{{null? erg) lans}
(when (car flg) (set! lans (¥logior lans (type-set (ear arg))))))))
(t type-set-unknown)))
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CLAUSE SIMPLIFY STRATEGY IN INDUCTION INFERENCE

Li Weihua Zhang Qian Cheng Xueqi

(Deparimeni of Computer Science Wuhan University Wuhan 430072)

Abstract This paper discusses the clause simplify strategy of induc.:tion inference sys-
tem. The inference ability of the system mainly depends on the ability of simplifying the
clauses. Starting from the type prescript of the definition, this paper introduces how to
compute and use the type set information to simplify the clauses, how to use the rewrite

strategy to simplify the clauses. The system has been implemented by using compiler LISP

On mMiCro computer.
Key words Type set, type prescript, induction inference.
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