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Abstract 

In this paper an alternative list representation {or logic programs 

is introduced, based on so-called segment variables° These variables 

r'epr esent a whole sub I i st ( segment ) (:d: a l i st, that i s, when 

substitutiing such a variable by a list, not ~.l~e :[:[st itself, but: its 

elements are considered the elements o~ the original list. The nc, tion 

of segment variables was first intrcxJuced in the LISP70 pattern 

matcher [ 1 ], and was suggested to be tised in PROL.OG by Marc 

Eisenstadt, as a step towards a more human man-.machine interfac:e ~or 

PROLOG. T h e  original motivation . f o r  using these variables was to 

simpli4~y the deTinitic~n o'~: sc~me basir~: list processing predicates~ 

mainly by avoiding recursion. 

However, we have shown that this list. represeritation has an even more 

important advantage: it brings the declarative and the pr~3cedural 

semantics o~ several list handling predicates nearer tc~ eacih 

ether, e.g. al].owing a m~.nre ccx~plete set of seluLions or avoiding 

some infinite l~ops. 

LISTLOG is a PROLOG extension, handling these list expressions; it is 

i m p l e m e n t e d  as a ~r~nt-end t,o PROLOG, providing an extended 

matching algorithm. 

I .  L i s t  express ions  w i th  segment v a r i a b l e s  

A segment variable represents a whole segment (sublist) of a list. For 

example, i n  a F'ROI_OG l i s t  e:.'pre~sior-~ 

[a, X , b] (*) 

slab st i tut i ng 
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X < - -  [ c , d ] 

the list will contain [ c: ,d ] as the second element. Intuitively, 

however, one may want to have 

[ a , c , d , b ]  

as the result of such a substitutior~. To allow this, we introduce a 

new t y p e  o f  variable, called segment variable, handled i n  a 

special way: it can be substituted only by a list expression, and when 

suc:h a variable is substituted by a list, this list becomes s sublist 

of the original listo For segmerrL var'iables we will use a ''"' pre.;ix 

to d i s t i n g u i s h  t lnem f r o m  n o r m a l  v a r i a b l e s , ,  T h a t  i s ,  

[a , '" X, b] will become [a , c , d , b] 

when the substitution X < ..... [c,d] is applied (cf previous example 

( * ) )  . 

This is a quite natural, extension of  normal PROL.OG lists: in the 

expression 

[ a , b l X ]  

X also represents a whole (~inal) segment of the list, but here we 

have the restriction that only the variable after the vertical bar is 

handled in this way. Our generalization simply means, that we allow 

such a variable not only at the last position. The above list can be 

rewritten in LISTLOG as 

[ a , b , "" X ] 

representing the lists beginning with the elements a and b and 

centinuing with any number o~ any elements. Similarly, 

[ a , "" X , b ] 

can be used to represent the lists beginning with a, encling with b, 

and c.ontaining any number of any elements in between. 

In LISTLOG we allow all the normal PROLOG expressions, only the list 

expressions are different: 
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The syn tax  o f  e x p r e s s i o n s :  

<e×pression> : := <list ei.'pression> I ... 

<list expression.:: ::= [<list elem>, .... , <lisl= elem>] 

<list elem> ::= <segment variable> I <expression> 

<segment variable> =:= '" <variable> 

2. Defining l i s t  handling predicates in LISTLOG vs PROLOG 

The main motivaticln for introducing this l i s t  representati(on was to 

provide means Tot defining list handling predicates in a less 

algorithmic way as it is possib].e in F'ROLOG. Though these F:'ROLOG 

de-F ini tions might be understandable to be read~ it may cause 

difficulty for a naive user to ~(~rmulate e.g. the "between" relati~.~n 

(see below). The main problem with 'these PROL.OB de~:initions is the use 

elf recursion, and a certain alg(~rithmic appreach. An other thing which 

is nc~t easy to be ac:c-ust(~med 'it3 is the assymetry of the F'ROLOG lists: 

the ,~irst and the last elements (~T a list are handled in a c:empletely 

di{ ferent way. 

Hewever, when these prebl eros do ex i st Tot the nai ve users, we are 

aware that this is not a central topic: in l o ~ i c  programming and 

therefore it is not worthwhile to distract the users ~ attention from 

the main points such as declarative apprx-~ach., backtracking, etc. 

I}efinin~} an alternative list represer~tatic~n and pr~viding a suit:able 

u n i f y i n g  a l g o r i t l " u r , ,  we a d ~ i e v e  sucih an e x t e n s i o n  t o  F:'ROL]]G wh i ch  m i g h t  

be used e a s i e r ~  thc~ugh o n l y  i n  t h e  s p e c i a l  a r e a  o f  l i s t  pr~:~c:es.sing. 



I n  the following you csan compar'e 

handling pred:Leates: 

i n PROLOG 

m e m b e r  (X ,  [X  I L ] ) .  

m e m b e r  (X ,  [ Y  I L ] )  : .... 

m e m b e r  (X ,  L> . 

a p p e n d  ( [ ] ,  I..., L) . 

a p p e n d  (EA i L1  ] ,  L.2,  [ A I  L ]  ) : -  

apper-~d ( L I ,  L 2 ,  L ) .  

~irst elem([X)L],X). 

last elem([X],X) o 

I ast_elem (EY I L..], X) :- 

last e l e m ( L , X ) , ,  

s u b l  i s t  ( S L ,  L.) : . -  

a p p e n d  (PREV,  S L ,  LL..) , 

a p p e n d  ( L L ,  L.ATER, L )  ,, 

between(X,Y,B, EXlL]):- 

u n t i l ( I . _ , Y , B )  . 

between(X,Y,B,l:ZIL]) :- 

between(X,Y,B,L) 

u n t i l .  ( [ Y I _ ] , Y ,  [ ] )  

u n t i l  ( [ Z ~ L ] , Y ,  [ Z ~ B ] )  : -  

u . n t i  1 ( L , Y , B )  

reverse([], El). 

reverse([A IL.], Fd._) : - 

reverse (L, LL), 

apper-Jd ( I_L,  [ A ] ,  RL )  . 

palindrome(I]) o 

palindrome (JAIL]) :- 

pal idnrome (L.I), 

a p p e n d ( L 1 ,  [ A ] , L ) .  
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the de~:inition ot: some b a s i c :  list 

in  LISTLOG 

m e m b e r  ( X ,  [ "F : 'REV,  X , .... LATEIR'.]) . 

append(L1,L2,[ 'L1, " -L2  :'1 ) . 

-F i r'st...el em ( [ X ~, .... L.], X) 

last_elem(["L.~, X], X) . 

sublist (SL, ['PREV, "SL, "LATER] ) . 

between (X, Y, B, ["L.I, X,"'B, Y, "L2] ) . 

r'everse([],[]). 

reverse([A,"'L], ["Li..,A]) :- 

reverse (L, EL). 

pal :i ndrome ([ ]) . 

pal indrome ( [A , ..... L, 

palindrome(L). 

A] }:- 
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3 .  Advantages of  LISTLOG t o  PROLOG 

a.  S o l u t i o n s  in  a more c o n c i s e  form 

A d i 4 : f e r e n r _ " e  b e t w e e n  the F'ROLOG a r id  L.Ir-~TL.OG i : i s t  r ' e p r ' e s e n t . a t i o n  

is that some obje~st sets wlnich in PROLOG may b e  described only by 

in~:initely many expressiorls, in L.ISTLOG can be r'epresented by a 

single e×pr-es~ion. For example, those lists containing the constant 

' i ~' as e l e m e n t  c a n  be 

ex pr-essi ons : 

[ 1 ; T ] 

[XI, 1 i T'] 

[XI~ X 2 ,  1 i T ]  

descr -i bed i n F'ROLOEI by the -F ol I owl ng 

w h i l .  e :l.n L . I S T L O B  by 

E ""X , .t., " T  ] 

As a consequence of this, some goals having a n  in{inite sequ.ence oi: 

solutions in PROLL]G, will have only a single one in LISTLOG, o{ 

c::ourse, having the same meanir, g .... r"epr'esenting the same set o{ 

eb  j ec t s. 

The simplest example i)lustratir!g this differenc:e is: 

? member (I., L )  . 

in F.'ROLOG: 

L. = [I I '1"2 

= [XI , 1 I [ ]  

= [XI,X2,1 ~ T" ] 

b. Produc ing  a more comple te  s e t  of  s o l u t i o n s  

i n 1.. ]. STL, OL.) : 

L = [ " 'X  , I. , ..... T ]  

As  i t  i s  w e ] . l  M n o w n ,  e v e n  i n  p u r ' e  PRI ]LOG t h e r ' e  a r e  

d i f . f e . , r e n c e s  berk.ween the d e c l a r a t . i v e  a n d  p r e c e d u r ' a l  s e m a n t i c s .  Or~e 

o-f t . h e  a s p e c t s  o f  t h i s  i s  t h a t  s o m e  o f  t h e  l o g i c a l l y  w s i i d  s o l u t i o n s  

a r e  no t .  p r - o d u c e d  b y  t h e  PROLOG execLU- ; . i on  m e c h a n i s m .  T h e  f o l l o w i n g  

e x a m p l e  i l l u s t r a t - e s  a s i t u a t : ~ o ! - t  w h e n  i n  L I S T L O G  a m o r e  c : o m p l e t e  s e t .  

o f  s o l u t i o n s  i s  g a i n e d :  
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"7 member(l,L.i and member(2,L). 

in PROI_OG in LISrLOG 

L = [I,2~T] 

= [I,XI,2 ~T] 

= [I,XI,X2,2~'T'] 

L = ['"~X, 1 , "Y, 2 , "'Z] 

= ['"X, 2 , ..... Y, 1 , "Z] 

The solution set produced in PROLOG is rather restricted: we can never 

find a list in wlnich '2 "~ preceeds : ' 1 : ' ,  moreover, : '1 : '  is always s t u c k  

in the first position. In LISTLOG ther-e are only two solutions, 

but they describe all the logic:ally possible solutions. Note that 

this difference :is a consequence o~: the property dealt with in the 

previous section, that is, o~ the possibility of describing a larger 

set of objects by an expression i n  L. ISTI..OG than in PROLOG. The reasor~ 

why PROLOG gives only these solutions is that the second subgoal has 

infinitely many solutions already Tor the .~irst solution o~: the 

first subgoal, and the interpreter would r-eturn to the first 

subgoal only a~ter exhausting all the possible solutions o~ the second 

subgoal. In LISTLOG the more c:oncise .Zorm of the solutions makes 

possible to avoid this° 

c. Avoiding i n f i n i t e  loops 

A thir'd problem with t h e  PROI_OG ei.'ecut:ion mechanism-is that in 

some cases it produc:es an infinite loop instead of a negative answer, 

as in the following examples: 

? member (l , L) and not member-(l,L). 

? next_to(X,Y,L) and not preceeds<X,Y,L). 

? subl ist ( [ 1 ], [2]) . 

? first_elem(L,l) and l ast_elem (L, 2) and palindrom(L). 

The structure o-F the :infinite loop is that a first subgoal has 

infinitely many solutions, all of them re~used by a second subgoal. 

These type of goals are answered wit.h ~NO ~ in LISTI_OG, again due to 

the more concise form of the solutions~ 
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4.  U n i f i c a t i o n  in  LISTLOG 

As we have extended the noti cln ef expressi one, an ex'tended 

unification algorithm must be provided as well. Be÷ore presenting 

such an algorithm, first revisit the general definitions for 

unification and then tlnose proper-ties diTferent in PROLOG and 

LISTLO8~ (A summary of general unification is found in [3]). 

a. General  n o t i o n s  of u n i f i c a t i o n  

instantiating an expression means substituting simultaneously 

some oT its variables by other expressions and perTorming 

the possi b I e si mp i i T i cat i one. ] he el." pr essi on prochlc ed by 

:instantiating is called an instance o÷ the original ('~ne. 

simplifying an expr-ession means replacing those subexpressions 

whose arguments become known by the value of the function at 

the given arguments 

an expression E is the unifier (~÷ two expressions El and E-2 i~: it 

is an instance oT both o~ them~ belonging t o  the same 

substitutions. 

if UI and U2 are unigiers oT two expressions~ then UI is more 

general than LI2 if U2 is an instance cH: UI. 

b. Simplification in LISTLOG 

In 'the above definition only the notion of simpli{ication depends 

on the given f(m'mal system: e.g. i n  PROI_OG no simpliTicat:[(0n 

is needed since in Herbrand interpretations func:tions are definecl 

having the ~unction e×pr'essions themselves as values. 

Simplification in LISTLOG means to ~latten the elements oT the 

list substitituted for a segment variable into the elements of 

the list containing this variable. E.g~ the expression 

[a ~ X ~ ..... [c ., Y]~ b] is simplified to [a , X ~ c ~ Y b] 
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T h e  - F ( m l l o w i n g  expres._--d, er~s e , , g .  c a n  be  L ln i 'F : ied  ir~ LI.Ci~'I"LOG : 

El = [ I  , ..... X] E2 = ['"Y, 2]  
I I 
S = { X <-- ["'Z, 2 ] ,  Y < -  [ i ,  ..... Z] } 

[I~ ..... [ " " Z ,  ,~:]] [ " " [ i ~  .... Z]~ 2] 

= a . f t e r  s : i m p l i f i c : : a t i e n  = 

[ I . ,  ..... Z., 2 ]  

c. Maximally general u n i f i e r s  

As we know, in F'ROLOG there always exists a most general unifier fc~r 

any two unifiable expressimns.~ and the F'ROLOG uni{ication algorithm 

is a deterministic procedure, giving this uni.~:ier. In LISTL.OG this 

is n(at true: there may be e;.'pressions having not czomparable uni.fiers, 

as it is illustrated by the ~cil].ovd. ng example: 

E1 = [ " X ~  1 , ..... v ]  E2  = [ " V ,  2 ~ ..... Z ]  

S1 = { V  < -  [ " ' X ~  I~ ~'W]~ < - .  [ " "V. ,  2.~ " 'W]~  

Y < -  ~ ~ . " '  ;:2 ..... ".. } ~ ~  ~ Z  < -  [""W., l~ ..... Y] } 

U1 = [ " X ~  i ,  " 'W, 2 ,  ..... Z ]  U 2  = [ " ' V ,  2 ,  "W,  I ,  ..... Y ]  

t h a t  i s ~  U1 a n d  U2 a r e  bc, t h  u n i T i e r s  c i f  E l  a n d  E,=.~ a n d  non~..~ o f  t h e m  i s  

a n  i n s # - a n c - e  e f  t h e  o t h e r .  

Ther'e may be irrFinii:ely many i~c:omparable unifiers: these two 

expressions have t.he Tel lowing uniTiers: 

E1 = { I ,  ..... X ]  E2  .': [ " ' X ,  l ]  

U1 = [ ] 

U2 = [ I ]  

U3 = [ 1, 1 ] 

It ~:ollows .from the abc)ve that here we may have enly mai.'imally 

general unf i ers instead o.F most general ones. 
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5. A unification algorithm 

Accord ing  t o  t h e  above, o u r  u n i  4 i ( : a ' k i  on  a l g o r i t h m  w i l l  be 

nondeterministic., p r o d u c i n g  e a c h  of the. maximally general u n i f i e r s , ,  

The algorithm presented here is a natural extension of the unfication 

used i n PROL.OG. "[he d i f ~: er ence i s tl]at i n PROLOG t.he Gl i y 

c o n s t r ' u c t o r s  a r e  ~ n i l  ~' a n d  ~ .~  , w h i l e  i n  L I S T L O G  a l s o  t h e  ' a p p e n d  ~' 

f u n c t i o n  i s  c : o n s i d e r e d  a s  c o r ' ~ s t r u c t o r ,  ( " l l "~ is c : o r r e ' ~ p o r ~ d s  '1:o t h e  1 i s t ,  

o f  T o r m  [ " X ~  . . . .  ] ) .  We d e n o t e  t h e  l i s t  t h a t  r e s u l t s  b y  a p p e n d i n g  t h e  

l i s t s  PRE and SUF t o g e t h e r  b y  

F'RE o , SUF 

T h e  u n f i c : : a t ,  i o n  a l g o r i t h m  i s  b a s e d  on  t h e  +o ] , i ow :~ l - l g  p r o p e r t ,  i e s  ~-~ 

1 i s t s  : 

( 1 )  L1 =" [] .... > L1 = L2 <==> L2 = E] 

(2) HI . T1 = H2 . T2 <==> HI = H2 and T1 = T2 

Properties (I) and (2) are used in PF(OLOG; Turther properties, (3) 

and (4), are added for LISTLOG uni~:ication: 

(3) F'I . ,. S1 = F-~ .... $2 < ....... 2::" P1 = P2 and S1 = $2 Of" 

P1 ::; P2 .. S and $2 = S . o S1 or 

P2 = F'I °. S and S1 = S . o $2. 

P~ S1 

I I I 

S 

< > 

F'2 $2 

(4) P .. S = H . T < ..... > P = [] and S = H . T or 

P = H . P1 and P1 ~. S = T 
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The u n i f i c a t i o n  de f ined  in  PROLOG 

operator(", - f x ,  700). 

uni~y (X, Y) :- 

elemCX), !, X=Y . 

unify (X,Y) :- 

elem(Y), !, X=Y . 

unify(X, Y) -- 

is_list(X), !, uniTy_lists(X,Y); 

is_list(Y), !, uni~y lists(X,Y) 

unify (X,Y) "- 

decomp(X, [N~ALl]),comp([N~AL2],Y),unify_args(Al I,AI2). 

uniTy_args ([ ], []) 

uniTy_.args ([A l L1 ], [B ~ L2]) :- 

uni÷y(A,B), unify_args(LI,L2) 

( u l )  unify_lists([],[]) . 

(u2) uniTy_lists([S;T],L) : -  

boL~nd_segment (S, SX) , ! , 

unify (LI,L) 

(u3) unify_lists(L, [SIT]) :- 

bound_segment (S, SY) , !, 

uni~:y (L, LI) 

(u4) unify_lists([S],L) :- 

unbound_segment (S, S1 ) , 

(u5) unify_lists(L, IS]) :- 

(u6)  

(u7) 

(u8)  

simplify(SX,Sl), 

simplify(SY,Sl), 

, SI=L. 

app (SI, T, L1 ), 

app(Si,T,Ll), 

unbound segment (S,SI), , SI=L . 

unify_lists ([SI ~TI ], [$21T2]) :- 

unbound_segment(SI,X), unbound segment (S2, Y), 

(X === Y, ! , uni{y(TI,T2); 

X = [ "  Y," Z], u n i f y ( [  ..... Z~TI],T2); 

Y = [ "  X , " "  Z ] ,  u n i f y ( T l , [  ..... Z I T 2 ] ) )  

uni fy_l ists ([H ~ T1 ], [S~ T2]) :- 

unbound_segment (S, X), !, 

(uniTy(X,[]), unify([HITl],T2) ; 

unify(X,[H, .... Z])~ uni~y(Tl,[" ZIT2])) 

uni{y_l ist~.~ (IS I T1 ], [H ~ T2]) :- 

unbound segment(S,X), !, 

(unify(X, []), unify(Tl, [HVT'2]) ; 

uni~y (X, [H," Z]), uni~y([ ..... ZITI],T2)) 

! , 
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( u l O )  

( u l  1. ) 

9 2  

uni+y_l i sts ([SI T], [ ]) :- 

clnb(;iur~d segmer~t(S,X), !, uni;y(X, []), 

u n i f y _ l i s t s ( I ] ,  [ S 1 1 " ] )  : -  

Ltrlbotir'tc] <as~,~gmer'lt (,S~ X) , ! ~ L t n i { y ( ) < ~  [ ] )  

u r ' ~ i - F y _ . l i s ' b s ( F H l l ' l " l ] ,  E H 2 1 T : ; 7 : ] )  : -  

L n ; i 4 y c H 1 , H 2 )  , { , u n i - F y ( T 1 , T 2 )  

u n i 4 : y  ( T ,  [ ] ) 

u n i f y t T ,  [ ] )  

elem(X) ::- 

X==[], i ;ail; 

var (X), !; 

c;c~nstant (×) , ! o 

i ss_ ]  i s t ( L )  ."-- 

v a l "  ( X )  , ! , 

L =  [ ] ,  ! ; 

L = [ _  I _. ] 

'f: a i 1 ; 

bound segment(S~,X) ~ -  

v a t ( S ) ,  ! ,  + a l l ;  

S : = <  ..... X), (vat- (X) , 

)) 

! , t: a i 1 ; 

L.tl'lbot4rlcl s e g m e l ] t  ( ;-" X ~ -" - 

v a r ( S ) ,  ! ,  ~Caiil.} 

S = (  ..... X ) ,  va t "  (X )  . 

simpli+y(X,X) :- 

elem(X) , !. 

simpl i+y (LI, L2) :- 

is list(Ll), !, simpli+y...list(L.l,L..2) 

simplify(X,Y) :- 

d e c o m p ( X ,  [ N I A L 1 ] ) ,  s i m p l ; ~ J F y  a r g s ( A L . . 1 , A L 2 ) , c o m p ( [ N I A L . 2 ] , Y ) .  

s :t m p ,1, ;i "f y _  a r g ~-s ( [ ] ,  E ] ) 

s:i. m p  1 :i, .f y . _ . a r  g s  ( [ A I L 1 ] ,  [ t:..  L..,a ] ,~ : .... 

simpli+y(A,B), s i m p l i { : y _ a r g s ( k l , L 2 )  

s i m p l  i f y _ l  i s t  ( [  ] ,  [ ] ) : - -  

si, mp l  i + y _ l  i s t  ( [ E  I L l ,  [ E l  I L l  ] > : -  

u n b o u n d _ s e g m e n t  ( E , _ ) ,  ! ,  E I=F£,  simplify_list <L~LI) . 
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simpl i fy_l i st ([E I L], EL) :--. 

bound_segment(E,X), !, simplify<X, Xl), 

simplify_list(L,Ll), app(XI,LI,EL). 

simpl i fy_l ist ( [El ~ L.I ], [E2~ L2,]) :- 

simplify (El, E2) , simpl ify_l ist (LI, L2) 

app ([],L,L) 

app ([AILI],L2, [AIL]) :- 

app (LI, L2, L) . 

An example uni{ication 

A1 

I:: 1, ""Y] 

[ " ' [  ] ,  2, "B] 

l (uJ; ) 

[ 1," 'Y]  

[2 ,  "B ]  

I (ull) 

FA I LURE 

E:I. = [ ' X , I , ' Y ]  

E2 = [ " " A , 2 , ' B ]  

/ k ~  u6) 

A <- [ " X , ~  
. /  

[ l ,  "Y ]  

[ ' A t ,  2, "'B ] 

I (u7) 

< - .. -.. < - : ~ i ,  ""A2 ] 

[ ,-.y ] 

[""A2, 2, "'B ] 

(ti4) 

S1 = { A <- [""X,I,"A2], 

Y <- ["A2, 2, "'B] } 

X <-  [ " 'A , " 'X1]  

[:"'X 1, I, "'Y :] 
[2, "'B ] 

r (u8) 

X 1 ' : : : ~  

[ : " [  3 ,1 ,  ""Y ] 

[2, "B]  

I (u2) 

[ 1, "Y ]  

[2 ,  "B ]  

(ull) 

F'A I LURE 

[2, "X2 ] 

[" 'X2, 1, "Y ]  

["B ] 

(u4) 

$2 = { X <- ["A,2,-'~X2], 

B <- ['X2, I, ~'Y] } 

U1 = [~"X..I,'~A2,2,~B] U2 = [~'A,2,'~X2,1,"Y] 
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6. Transforming LISTLOG statements into  PROLOG 

As t h e  only dii:ference between PROL.OG and LISTLOG lies in the data 

structures they handle, the only necessary trans÷ermation is to use 

our- unification algorithm instead of the norma.1. PROLOG one. This is 

done in such a way that the expressions occurring in the head o~ a 

statement are substituted by <new) variables, and the above 

uni~ic:ation algorithm is called explic:itly before executing the body 

o-F t h e  statement. E . g .  

member ( X, [ "F', X, ""S ] ,~ . =:~: =: =:== ). m e m b e r ( × , Y )  : -  

u n i f y  ( Y .  ["P, X, ""S] ) . 

a p p e n d  ( L 1 ,  L 2 ,  [ ' " L  1 :, " L 2  ] )  . : ............ > a p p e n d ( L 1 , L 2 , L )  : ..... 

u n i  T y ( L ,  E " L 1 ,  ''L..2 ] ) . 

An additional problem is how to ca].], the PROLOG built.-..in predic.ates 

sucih as :'write" o In the above exec:~ition scheme simp.l.i.fication is 

performed during the unification when entering a definition, However, 

t.his causes a problem in the case of built-in predicates, bec:ause 

here we cannot apply this transformation.. This is solved in our 

system in such a way, 'that a predicate 

cal I (CONDITION) 

i s  intreduced w h i c h  provides an 

before evaluating the g~.ven 

arguments. E.g. 

interface for 

tend i t i on 

F'ROLOG predicates: 

it simpli÷ies its 

append([l,2,3], [4,5],L.),ca].l (write(L)). 

g i ves the e. v petted outpL~t [ 1,2, 3, 4,5], the si mp i i ; ied form 

[ " ' [  1 , 2 ,  4 ] .~ ""IZ4, 5 ]  ] produced by the " a p p e n d "  definition. 

oF 

7. Ef f ic iency questions 

In the c.ase oi: the above PROLOG uni4ic:ation understandability had a 

higher" pr'iority than efficiency. However, it is worth mentioning that 

there are cases w h e n  even this implementation increases efficiency, 

compared to PROLOG. For example, a question ef h h e  form 

? r e w ~ r s e ( [ l , 2 , 3 , 4 , 5 , 6 ,  . . . .  , n ]  , [ ] ) .  
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in PROLOG can be answered negatively only by actually reversing the 

list, while in LISTLOG this answer is produced by a single 

unify(['X, I], [] ) 

ur~ific:ation step, independently o~ the length of the list to be 

reversed. 

8. Conclusions, fur ther  plans 

We have shown the advantages of an alternative list representation 

for' logic programming. LISTLOG, the resulted PROL.OG extension is 

implemented in PROI_OG at the moment, but we are considering a more 

e.Fficient direct imp].ementation for it. Further directions are to try 

to generalize this method from lists to other PROLOG structures, 

cir- remaining in the list processing area, to refine further the above 

list representation [4:]. 
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