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HEURISTIC CONTROL IN LOGIC PROGRAMMING

Hu Yunfa Hu Ziang Gao Hongkui and Lu Zhaochuan
{Changsha Iﬁstitutc of Technology)
ABSTRACT

This paper discusses how heuristic control information from logic program are get to im-
prove the imcompleteness and inefliciency resulting from the control strategy in PROLOG
language system. Several heuristic rules and the proving of their correctness are given. With
the use of these rules, the efficiency of logic programming system and the semantics of logic
programming language can be improved. At the end of this paper, a heuristic WAM(HWAM)
is given, and several examples are listed to explain that HWAM is more efficient and more
complete than WAM.
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BRNE BRI TEEN Warren BRNMB 2 LRBHNHNECRERERT
— A HERR. AERMNABRE Waren HEE & B EEH, F 2 Waren B8 I
RBRATERER, EBEL Waree EAWEHERERZHMAH R
EREnDY X—-WEGFETITERDTRE

1 W BB &

B, B R R MR

ﬁ]_‘
fa,b).
f(b,e)
HX,Y): - f¥, X).
f(XY):-f(X.2), f(2,Y).
?— fc, a). '
2. 3B 1T BOE K
B, Waren B AREE—SMETHAZN R EL R
=
fact(0,1).
fact(N, F):~Nyis N—1, .
fact(Ny, Fy},
FisNs«F.
? — fact(10, X).
=

p(X,Y): —q(X),r(¥),s(X).
ala). alb). glc).
r(a). r(2). r(e).
s(e).
- T-p(X,Y). :
AXHEMNBRBARTBEAAEHNA, DEFrERXLEHELR REEZHE
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RHTRBAES EH—HEIR
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X—RPRARRAMAKNAEY, BHEERFABE MK, HH EKkowalski
B A, A=L+C. B T A=L+C;y + C, HH C=C,+C;, C; BB EH, C: HF
GRABIRENSHER, YCoC, 0, C—0, ZMEFEALIWHABET. X
BREY KA FERAFTERBIEIFNSHEMARA BAEEBSAPPHOHE
o B R 5 o AR

2. AR G bR AE i O R

BRBRHERECMEMBRAZTEN BHANSERER AUNHTHRENSE
FaERE, PMBERERTLEOHHT, Bl Loglisp B B XM, REME
BRELMBEHFTEETENNEAOAY. BREREREITL2EAFTHE—
FPEBK PIREAMEHNER HARASENMNZ N E KRR AW

append(] |, X, X)

append(|X|L,}, L2, [X|L3)) : —
append(L;, Lz, L3).

? — append([1,2],(3,4], L).
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AXRHUKBREACGEHNRW A T H 2 X MEHBH,

EXL M TFR—-BHEC MBRIREFTANEERNABTA BT FHC,
C:AMKINXBRCUMHERFEFAC,C:REREN, KZIRHEH.

EX2—~AFHRREN SANSENEAHRRN.

FE- MRAWFALAB—FA NEHFEALE HRRH.

E8: & HIENMA B F A NA-B, A;-B;

RIMRBRE.R. BERTFARERAN, WU HEEmey, 6,0, 175

Aby = A6, HB6 AR

Ab; = Ax8, E.Bzez jbﬁ-
46=60,-6, WH

Ab=A¢0 HBAHKA
s

A0 = Agf
SRHEARBGTRE. EHE,

FH-, NAWFAHRR-HAEZL HP—TaAIEBRRE B —FH

HEAER WARARBFE—S&KR REWMER T,
EH: AAENERBMNLEAHAREHAELP A —FANNREA —K
AN EEL)NATEERN HENETRLESATEKXT)EUMNREN A
ZRE ATRAABENAEASHE—BHE FHYT. BERPHEEANAETERL
EH¥TERMBRATATHATEME HHTANWRMKYL BRHANEKHE T
RESHEXTFESAF)RBER PO M 4 FHE.

EH_—F B —-FOREMESR ERENGCE-_FTHRAMNMRE 5K
AAEXNEHRNMisNLXFEE/N HUNLEKXKTOAT%XETO, I HE N=0,
R Ni=-1, ] B ¥ fact(N, Fy), R B 4 0k, X R R AT BB &9,

EFHEHE WRAEM

Al : —.P, Bl.
Ag M '—-1P, Bg.

WFA, BA WAL ME_FALEERKH,
WA A :-PB#

Az: W P,B; A REW, MEHE—BIEA WFTHA:-P B RlAz:-,B;
Bnh R A, B Emgud, F10, {8715 A6, = A8, H Af; = Az6;, R (P,B1)Q A R,
OPB)f AR, BHUBIIFHI=0 02, A0 =Af=Axb, H(PB)I ML B) 8 A
H BPARMOPIEMIR XEFTHBM,

S« BEAEHRM KA

© HIERRESSAHIIFTR  http:/ www. jos. org. cn



-18 - MERS: BEREHEPRELEM 44

RNEF=ZJELLNTETBERATRERAN HERTENHE
B, AWITREMNHEA,

LERBAEILHAYN Z#WAM BT P & R 3 HLH.

AR WAMAHRSINHENEZERFETARNERTFR H
HEBRATEMBRAAEETHHERE. AR BRMNEFHYZEHR- =,
EkEhk WAMBEREBARAHN, REEHE—- = = ROELSTHW
T ®:

(). REI BT FRTHE— T8 E .

2 RSINBRALRSBRTF -1 AE T

G RINBRAALAMTFHLPEEICHLS N B E T,

(4). R B BIATHL T ARNALET MERANLTHKRAINEN
e

(5) RIBEFABRTERLER VBB —BMHUAERLERE HlnS
F AT MDTET, KT KTETH. '

ATHHEWAM P TR EFEN ROBRITBESIHFEL M
(1) Switch typ_term A;, Ly, L, Ly, L,

TR & XR YA NERyp H
dEE MEBAL
b) & RNH#BIL
) MEBINL; EWHR ZATB NN MNELHE.
d) gi#y, W¥HI L.

8, Bl d 5’15, (1) &5 WAM h £ Switch-on-term & 18 H B 1,
(2) Switch-op-constant, A;, $(ay : L1, -, an : Ln,otherwise: Lpt.1).

ﬁ‘FOPD‘J{-<> 2} Z—. K%ﬁ%%%x%(ﬁqﬁwﬁn‘op%ﬁﬂ)
IF U A; op ay THENL ELSE

IF}.F_\‘ Aiopa; THEN L, 1,,5=1,.--,n

(3) Swithe_on_structure A;, $(a; : Ly, - ,an: L,) IS BRI 0 A b, FIWAM &
R4 3E4EXHEE. '

(4) Switch_op_listhead constant S; $(A; : Ly, otherwise:L2) £ # 5, T/~ X Switch_typ_term
Aiyo B, A B3 Rleyp Hlist, B R A TRMES . (4) HIFELR. IF S op
Aj; THEN L; ELSE L,

ﬁt:‘aﬁﬂ“ﬁfﬁ WAM % 29 HWAM, HWAM W WAM A T B8 A A1 F o &
3N

2. HWAM L WAM E B8, T =% 5k &
Bl 4. 33 6] &K

move (0, ., _,-).

move (N, L, C, R): -sub1{N, M)}, move (M, L, R, C), move(M, R, C, L).
% WAM R & 5 9 8 R
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procedure move/4

witch_on_term 3,3,2,2 sub x1, y4
3: put_valuey y4, x1
try _me.else 4 put.valuey yl, x2
1: - put_valoey y3, x3
get_integer 0, x1 put_valuey y2, x4
proceed call move/4, y4
4; put_valuey y4, x1
trust_me_else fail put_valuey y3, x2
2: put-valuey ¥2 x3
allocate put_value.y ¥yl x4
get_variable_y vl x2 deallocate
get_variable.y y2, x3 execute move/4, y0
get_variable_ y ¥3, x4

Bl move 8§ WAM £ #®

B HWAM % 3% /5 A9 12 18 b

switch_on _term 3, 5, fail, fail
5

switch_=_constant A1, ¥ (0:1, otherwize:2)
M2 move ) HWAM £ 3I AR H

FHERBARIIBS ATOHAMEARE HNESHI4REL
LRIEY, X Fmovel,.,.. ), HWAMPEBHWAM L BHsE, EEHLH R
{IHEMRF PR,

2 ARAABRHAN TUERBEXENNRE T, RIELEFLHHR
RS- - THRBMNATRARBRAERE.
FisRBAKEEF

RMNAE=Z4XRTRBAMERRF.
max(X, Y, X): -X>=Y. max(X, Y, X): -X>=Y,!. max(X, Y, X): -X>=Y, !.
max(X, Y, Y)) -X<Y. ‘max(X,Y, Y): -X<Y . max(X, Y, Y),
(1 (2) (3)

BFEOHREAEESIAIEHBELR -BHN. BFQRFAAKELAIR
BEXE—BN ENEEHTEFQ RN R ERECAHH Y co f @
BEC AW HNFMIERAERNIEEE NN Bk BEHR Af]
NTERARE BRARERARUTERFQ)AENERF.

EHWAM 7, BERAMNBEEMBF()FENESF @ THVAMPER
THEAANTEZEMNEARABERABHAMN, FRFORAEFC) BEY
¥, ‘

SHMBRABHBN AMTHEZNNREESBRM,
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EmfEiE HANMRATEREREE A - ETFHEHHR 55—
At AE&FAHAARKHN HARRREHRANY TLHRIFELY
Fh, Bl EEBERXEHIBERELN. —BRBEX WRANATH,
HAEmATFAEIHEE (m<N) BAELYHBEENTERN-m+1,

BliNappend B HHF A TAIRE m=1, ROUTRHME TAHERE.

A—F{F4LFH RTEATALERR Fm=4-2+1=3 BH
3R K.

§5. & HiB

AXHRVRRALHEAN SHSRIAZLXMNEE ERTEMS
BIEFWELREAR, A THVUEE AXEABEAEH, Mok T WAM, i
BRAWAMGL{EHWAM), E A XY, EETHRAEFEET X E HWAM
BMETWAM, BRARE BIENBEATHARFATERS CRERAR
X B3ER T BB R L (Interpreter) K HF T HEK. XFHRIEEXAIBHEMN
GKD-PROLOG/VAX iR A& T, MRAHE TN XM HNTRABRZAEH
RUBERE HHRSLTAME

M 2

L REH P

(BREHEFHE X

qsort(| |, Rest, Rest).

qeort{[X| Unsorted|, Sorted, Rest):—
partition (X, Unsorted, Smaller, Larger),
gsort (Smaller, Sorted, [X| Sorted 1]),
qsort Larger, Sorted 1, Rest).

partition (-, {1, [ [ )

partition (A, [X|Xs], Smaller, [X|Larger]}):-
A<X, partition (A, Xs, Smaller, Larger).

partition (A, {X[Xs], [X|Smaller|, Larger):-
A>=X, partition {A, Xs, Smaller, Larger).

(2) 3% F partition iff A, WAM #1 HWAM 45 55 3T Hi:
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WAM HWAM
procedure partition/4
7: 8:
try_me._else 5 swith.typterm AZ, 7, 1, 9, fail
1: 9:
get_nil x2 swith_<_listheadconstant 3,
get_nil x3 ¥ (Al:2, otherwize:3)
get_nil x4
procesd
5:
retry_me_else 6
2:
- get_list x2

unify_variable x x5
unify variable x %2

get list x4
unify value x xb
unify variablex x4
put_value x x2, x6
put_value x x5, x2
eacape </2, y0
put_value x x6, x2
execute partition/4, y0
proceed
8:

trust_me _else fail

3:

get list x2-

unify variable x x5
unify variable x x2

get list x3

unify value x x5

unify variablex x3

put_vablue x x2, x6
put_vablue x x5, x2

escape >=/2, y0
put_value_x x6, x2

execute partition /4, y0
proceed

) BEBH EWAMABPRA RIS, B parsition & 52 £ R B 5 9,
EHWAM RIBh, (MM THERIKS, pativion £ 5 2 % T K1 &,

2. WbV W & m

(1) [l B &4 & X
color{A, B, D, E):-next(A, B), next(A, C), next{A, D}, next(B, C},
next(C, D), next(B, E), next(C, E}), next(D, E}.
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1 4

next(X, Y): -next1(X, Y}.
next(X,Y): -next2(X, Y).
next1(green, red). |
next 1{green, yellow).
ﬁextl(green, blue).
next1(red, blue).
- nextl{red, yellow).
next2(X, Y)|-next1(Y, X).
(2) % T next1, WAM &5 HWAM % 53 3f H:

WAM 4 13 HWAM 4R B
procedure next1/2

switch_on_term 8, 12, fail, fail swith_typ_term A1, 6, 20, fail, fail

6: 20:

try ane_else 7 swith_=_constant Al,
1: ¥ (green: 21, red: 22,
get_atom green, x1 otherwise: fail}
get_atom red, x2 ‘ '

proceed

T 21:

retry_me_ else 8 swith_=_constant A2,
2: ¥ (red: proceed,
get-atom green, x1 vellow: proceed,
get atom yellow, x2 blue: proceed,
proceed otherwise: fail)

8:

retry. me_else 9

3: 22:

get_atom green, x1 swith_=_constant A2,
get_atom blue, x2 ¥ (blue: proceed ;
proceed yellow: proceed,

9: ‘ otherwise, fail)
Tetry _me_else 10

4:

get.atom red, xi

get_atom blue, x2

proceed

10: _ .

trust_me_else fail
5:

get_atom red, x1

get_atom yellow, x2

proceed
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WAM £ 15
12:
switch_on_constant 2 -
green 13
red 14
13:
try 1
retry 2
trust 3
14: :
try : 4
trust 5
procedure next2/2
get _variable x x3,; x1
get _variable x x1, x2
put_value x x3, x2
execute next1/2, yO
proceed

(3) M B 99: HWAM % 3| # 4 i b WAM % 31 5 9 B 3.
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