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ABSTRACT

Equational Programming Language (EP) is a novel intelligence language. This paper de-
scribes our EP system based on equational logic. Its execution mechanism is pattern matching,
The paper focuses the discussion on the improvement to bottom-up tree pattern matching, Our
system has quick response time and strong descriptive power.
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{DEFINE GCD{X Y) ged(x, 0, x):—!
(COND((ZEROP Y)}X} | ged{x, ¥, Z):—Ris x mod ¥,
i (T GCD (Y MOD(X Y))))) ged(y, R, Z)
(GCD(105, 60)) ( £k ) ?—gcd(105, 60, u)
15 (AR ) ( ok ue)
u=15 ( FIEEER )
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ged: 2;

mod: 2;

if: 3;

less: 2;

sub: 2;
for all a, b;

ged[a, 0)=a;

mod|[a, b}=if [less [a, b], a, mod [sub[a, b], bj};

ged[a, bj=ged[b, mod]a, bjj;
( #: HAif, less, sub RATHER )
I AR ged[105, 60], WAVEFS A TR, SARHER, R

BT, BAPSARERIT gcd(105, 60, RS BRITAHER 15, RIFEH.
2.1 {@&
HRARETH BNF 57T 3.
- 3

< program>>::=Symbols<symbol description list >

For all <variable list>>:begin<equation list> end
< symbal description list > =< symbol description>; -+ H
_ < symbol description>;
< symbol description>:i=<symbol>:<arity > ]include(symbol clasa>
<symbol clase>=atomicsymbols|integernumber |truthvalue]
listaymbols
< symbol list>>=<gymbol>, + -+ , < aymbol>
< symbol > :=<string of nonblank alphanumeric characters,
starting with alphabetic>
<arity>> =< number>>
< variable list >>::= < variable>>, +++ -+ , <variable>
< variable>>::=<string of nonblank alphanumeric characters,
st'a.rting with alphabetic>

<equation>:=<term>=<term> |
<term >=<term>>where < qualification >endwhere
include <equation class list>
< qualification>::= < qualification item list>>
< qualification item list >»::=<qualification item>>, «+-- . ,
< qualification item>>
< qualification item>>::=<variable >is<{qualified term > i
< variable list >are<qualified term>>
< qualified term>>::=in<symbol class> |
<term>> I
<qualified term>>where< qualiﬁcation>endwherei
either < qualified term list >endor
< qualified term list>>:;=<qualified term>or- -+ - - aor
<qualified term>>
< equation class list>::=<equation class>> |
< equation class> < equation class list >
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<equation class>::=addint |subint | mulint | divint] modintl

lessint equint

Symbol ZRBFHHE VRS RESEEY, AEATHRBTELH. Sym
bol class FARHE LFFETBIH).

XFRPRAER, FEHPRBTHER, ZRENSRHBA—BMHRER
(Curry X, ). B f(a, b, ) B Curry S B A Apply(Apply(Apply(f, a), b), c). RIS
RS RRAER, RSRBERU BAEREYFER TRLELE, ETH
H. HPRAME. 4. BB HHaREGIFHHRZ.

2.2 1@

2.2.1 FREMFBEHF XL

HEARBEEMASE T BE R £, SHEREE o

BN 1 T H—PEBRI=D, ¢), HP D HiHE, TERIHRE ¢:X -
(D" —D), ME-— se T, M| UseD#* —D. IRE KA, PR EEFFRED R X E

YR (E AW ) MWRE v : T4 —-D. ,

TN 2: HERIGFHE T, WRE U : 2y —D, W FHE—sc Ty, Hs B f(A1,Az - -Ay)
Bf, Ws=(Tf)(T'Ar,---TA,). FRY pA; =08, WA, = VA, Rk ¢ Hich .

EX 3: & VA=UB, WHEE =D, ¥) § A=BHE, iCHI-A=B. & J 2 H—
MBEA, W J=A=Biff ¥; €], I=A=B. i E HHBE, N I=E iff Vs_perI=A=B, F
&, JEEiff Vics, IEE. EEA=B iff {I|/IEE}=A=B. i Hh ¥. F& I=(D, 1), % ¥YA=VB,
MFRIfE A=B HE, X I=A=B.

2.2.2 FEMEBREEFYL

FREEEHREAN: () B A=A; (i) 3F 5= Gi) i 220

. A=B
(iv) B C(X «~ A)=C(X « B)’

EX 5: B EANES B ESHFIE A=B B—IEH D REFEARFY
{Ci=D;(1 < i < n)}, HF C:D; #HE: (i) A=C,, B=D,; (i) ¥ Ci=D; cE; (iii) ¥
C;=D; B C;=D; Cy=Dr(1< j, k < i < n) i AR NEH]. JEB D the]i% EFA=B.

2.2.3 I8 XH—8(1E

EH 1: EEA=B iff EFA=B ,

AEEAR R R EfTE (3 ) SR (IER ). ERIER: arEifsE X
3. 5 HMNIBW,; FEEAlt A, BHAMERMEZ, hildE¥HAREREEEH
SRR, TFEE.

2.3 HIRFNE PR _

MEFERBERFE T HNHAERERER, FE B b — s

L rRMZEN, TERNFER. Wil y y)=y BELY, ERESMNLERERS
Ve R,

2. FEFBEARE RN 5 RIS R

3. B RREM R FAR AT 5 — M TE, mEBRA g0, x)=0; g(x, 1)=1
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BRI, EASHHFREHILEMI g0, 1), HAZGRESAM.
4. HBPAERFRRR ( ROARA ) SFE—2EABHA R LB, XM
WAARTEDE, MAFA first(pred(x))=predfunc; pred(succ(x))=x E2EI1LMy, BE _&HTE

first(pred :
(succ(0))) XMIREER, M, HHYMHHAHRLFRE, DR TH{EROILRTTE.

R LBRF AT BAR CIEN” 7EA. ERERIE C-R AR -8
({UH—FEFF&M ), FHRIERSNEHH LA RWHER M TR a2 7 FRA AT R R
35 4 HAGHZRMNFREE, TFE WEsdmt—#

§ 3. EBHAK

FRRIBE RH T Mico- VAXIL HL EFE CiES 8.

3.1 56

TR EFN SRR U ERPAE TSR TAEN, REBREE, BOEN
IR (E ).

AL PR DTGRP O BRI PR B R A A BB AT S Fe i —
M AEGED: Cury B, P XTATE, AFE URERE, FREMTEEH
g, FHREILE EMERE.

AR | ] A s R e
wERMR N Z2RLEE L

—

R
| " 4

RSB R LB WG R AL Curry B30, HARESRERI LA
FHEATILEL, FZILRIEIEI redex BATIIZMER, BEX S EHEABHELA VI, B
PRAERR, BERHEAE Cury BRRIERAH FHRRAR .

SEEZERAPRE, BTHPSE., BUNETEY. SERRNERHBENRE
H, HEXREN, BEF

3.2 WERT

REWErANT, QEMFITES, FREERAAREEHEERTE DAG H,
FREEHSE, ASRAS AR AREETIERBIETA.

IARERET X(e, (i(A), A)) FIFTRE X(i(A), A)=e; X(e, A)=A, BN DAG FH)
I mA 5.
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3.3 iz ICAL
RRA R AR R RDAMNXE, FEREIINE BEIREHEFHOTIE
WRALRERBERES EAREAS p SHARFER T EHIRFH— IR
% t, R (n,3) BE, Heb o B¢ PEWRH po LA 0.
B 4: GEBAE p={p1, po} FRIEEH ¢, HF pi=A(A(x, %), b); p2=A(b, %), A
R b, c BREBRM, « RERF, HEEMBREME 6 Fix.
- MBI A= BRAE, BTRAT. AR LA

/N / N\ /N
A b b * /A <
N\ SN
VRN
‘J C
& 6
PC P4 - A BYILELF b §ITEEZR: b2
M1={$} E Wl c AR 1
M2 = {b, *} w 12345 e As
M3 = {A(*, ), +} 133333 Jp™
M4 = {A(b, #), A(%, %), %} 244444 A
M5 = {A(A(+, +),b), A(*, %), ¥} 335333 A B
435333 bo €
535333 B 7

BB ) LA PCRC R A IO R I R FF R T IR ICICAO R,  SUEDLPIRE . SRR
£ P A P BYEEM PF— PAERESE — ERSREMILEE — RESEHY
PLECFR R ILEC AW &9 SRS S, B4 (A )RR LI EmE 7 .

2R B [B] B 4R O(subsize+-match), 23] 22 O(subsizetpatsize™"* xsym).
HAt subsize ZAFILEMR AT T S50 match ZRPIAIILE T S8,  patsize BRARRM
BEMTEEL rank B = PEREFSHERERE, sm 2 PHFSIME

& T ) T B PCRE R MR AR SR K DU R (R B i i iR TR IR, RV A B SRR
BAEFER: MARKE P— FERANEESERN — SRR E S — MR8 3
RICEMAME T S EREES. ZEMAT R E #44ER O(subsizex patno), ZE1H B R¥ER
O(subsize xpatno+patsize). HH patno By AR AL

Zo B Ry B ILEC R R R B R R W HEF 3, A Aho-Corasick SILREM™
FRFXEBREEREI, TERIKENNEEREMESHZEFEH BREER
AP X FERAARUEEN, 7HRLEFA.
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ZEATA, BREMEEAEE FFRERAN, SRFEAETLK, ERENSHNE
B AT IE RN AR, WAL, BT FIEER; ZoIR)ra) ik
2R, HEHEEARRA.

ey B R L S E e, TR LT e

1. HCERH AR @, TPmUTE S ERE ARSI B EE gk, X
RZRFHXHFEEZ —.

¥t RANFEE © AR, BERE ¢ FEAER M (t)={mi,mi2 - -mia} B
AR (R ), FEEPECRKRE >0 H9, moe >mioe B 35 (mue =
g k+10k ) (B “ﬁﬁ ). ME—EA p i@T?ﬁ@J_‘ Mi(t), 9% M, =p, NP p
5 p’ [IERER, HER Mi(p=m,,1) 5 M; (p'=M,;,1) BI5RFHA 7P

(1) ML EFE Mi(t) fii18 peM;(t) p’ eM;(t) FlAE.

(2) $3E FFETE Mi(te), M,(te) H Miy=p, M; 1=p’ {E75 aelsz(Mi,191=Mj,192) 3.
(6: EAHe ).

(3) =& MENBEE X THEE M(t) AEEXA.

(4) HEE 2 (3).

AN EF A EHEYFEA (AR hesA% ) i, HAeERK RS
BHEIKEL, ALk, WERE SN ST RAERR . BB UL A
A g A\ B SR R A 1 B AR T AR TU B S AR B R, TR, A ARIEE
TR B A AR W LU T et i R B A AR

2. ILRERMRSHS RPWE RIEH (IR RITEEFE % 8
JERE ), BARAMAIRBETTARER 2-3 4, HE{FnEPLEEA
BB, My ABICAERR o i A nt, RBIR
BEHEXRLKZ HEERBEEABRMARILE "TRARSHR
HEEFEANGHITES. B4 b A WICRLR, HIE 25 4
BT, BT 5 A fﬁS)mﬁﬂ@ﬂﬁﬂJzﬁﬂmﬁﬂ@“
¥R & 25 BF, — A EREITHLE RERITHR 258 x T3 {1, 2, 3, 4, 5}
= 15,000 >, THN <50 HIT.

H_CArE, @ He B E EREALEL R EmER 9, Hik 1~5 BIL PF FEERK
M SR, 6~10 ARSICER. PF AERSHRES BN LR ST RN E
AR E L

[ e -
mmm.&w?

L
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-1
A FPEARK TR PF.
¥ BT BEE LR ICEA IR E.
Bk
L 8 PF FRIMEEE T T H.
2. Mipik G| I | LS LKW
3. For each p=a{p1,- ' *,pn) n> 0 HRAERE b, HWEW FF do.
4. For each p’ in PF H < hdo { HEFENMEF)
5. if p’=% or p’=a.(p"1, s ,p;n) 7 o

where for 1 <i< m Pi —*pf £ Gs &
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then Add p—+p’ to Gs( BTIIAH N ) go to A 3.

6. WH{LHHCALR Ta 2 *

7. For each X $10% do :

8. For cach #Z, p=a(p1, - * - pn) EHERTTF do

9. For each m—taple (p}, - ,ph) Hfor 1 <j<m p;- ~rp; do

10. if Ta [p}, -+ ,Pl#P

then Add Ta[p’l, cee ,p;n]=p

( «— > FrA )
] Gs RNESARPERANETRRE, HERTERA, BEFREAENEL THEmX—
G's PELFTE.

3.4 J3£588

LSRRG ADFE redex AYBEHUHIHZY 4L

redex (IR R AR LREE ., MEFEMER. KRERA [ BIMNER redex
RLEER RS, BERLTHEMEEEY, HTEETHELLB LR TR THE.

§ 4. BR5iTiR

FEAE T RYTE Micro-VAXIIH EizfTit % 10
Rt R e 10 R, a[LURH, & SEFTRTE (#)
REH TR H BB, WENMTEEEE, "REEE (=) 8
PR 4 FRFIFE, AR HEARE— T Ey 2
AR ATERE 3 5409, BHABN (AT Bk (u=10) 1
FE—HBREMOELT ), TUEHPH 8 Boogi 1

##, AR R
H— PR AT AT, BN AR RRFE AT, REHT
Ab .
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