
I UTil ... tUTII....HL.P 

This directory contains the Prolos utilities used bY the Mecho ProJect, 

On the ERCC DEC10 in Edinbursh all this stuff is contained in [140,143,UTILJ. 
The contents of this directors is now beins thrown onto outsoins tapes 
containins the latest DEC10 Prolos system, on the offchance they misht be 
of some use elsewhere. 

The followins files are Present: 

UTIL.MIC 
MUTIL.MIC 

UTIL. 
MUTIL 

UTIL.,TXT 

~-JRITEF., * 

UTIL,MSS 

UTIL.OPS 
t~1fU TH• OPS 

These are MIC ~ommand files for loadins two standard 
Utilities packases (a full one and a minimal one). 
The EXE files produced are stored else~here in the 
Mecho library ([400,444]), These MIC files are rather 
hairy, their main Purpose beins to sUPPort an 
automatic reloadins hack I use (theY will undoubtablY 
be useless elsewhere). The interesting work is done in 
the followin~ files: 

These are Prolos files which contain the commands to 
load (by comPilins/consultinS) the various sources 
which make UP the above Packases, Either of these 
files Just needs consultins to do the loadins. 

This file contains a list of all the Predicates 
Provided bs the Utilities PackaSe, The Predicates 
are listed first by module (source file) and then 
a 1 F•·f"1at:-iet. i c:· a 11 Y + 

A short documentary note on the formatted write 
utilitw (see WRITEF.PL). 

A rather old start to some documentation, It is 
horribly incomplete and uses as wet undefined 
SCRIBE macros so there is only the source form. 

These files declare the (syntactic> oPerators used by 
the P-:::ckases .• 

These are all the Prolos source files for the Utilits 

Unfortunatelw there is no decent documentation for the utilities aPart from 
the list of Predicates in UTIL.TXT. This is a matter which I have been meaninS 
to d•?al ,,.Ji th f·or ~ie,:,ars. Hot-s1ever mos.·I:, of· the r·o1Jtines ar·e :;,,retti::: ~.:-he<r-t and 
straishtforward. I have not set brousht them all UP to mY current commentins 
standards though. Sorrs about the mess, 

The real soodY that sou maw enJoy is the rational arithmetic Packase which can 
be found in LONG,PL. This Provides all the standard arithmetic oParations over 
arbitrary Precision rational numbers, Plus some more thinss like loss, souare 
roots, and a Poor mans tris function hack. There is also a symbolic 
simPlifier/evaluator which makes use of LONG in TIDY,PL. Both these files are 
fairly substantial but they both contain documentation on whats Soins on. 1·he 



rational arithmetic Packase is Prett~ fast considins this was not a deliberate 
intention. It needs comPilins of course - try it and see! 

I hoPe these may be of some use to you, 

Network mail etc, 

Lawrence BYrd 
Artificial Intellisence 
HoPe Park Sauare 
University of Edinbursh 
Edinbursh 
SCOTLAND UK 

BYRD on the ERCC DEC10 <Edinbursh> (PPn = [400,441]) 
(If thats where YOU are, or sou can set throush) 

BYRD@MIT-AI 
(Resular ARPANET mailins address> 



UTIL:UTIL,CNG Chanses in the Prolos Utilities 

===================================----------~ 

Lawrence 13 September 81 

Another fix to LONG.PL from Richard. Moved his latest version to UTIL: and 
then reloaded the UTIL imase in [400,444]. 

Lawrence 9 September 81. 

Fix by Richard to LONG,PL involvins evaluation of arcsin and arccos. 
We are still waitins for someone to do this tris evaluation Properly, 
ie to use Polynomial aPProximations of some flavour. (Interested?), 
Old version of LONG.PL archived as LONG,001, 



Utilities, b~ module. 

UTILtEDIT.PL 

UTILtFILES.PL 

check_existsCFile) 
file_existsCFile) 
open ( F:i.1 (':!) 
o Pen C O 1 d , F :i. 1 i,'! ) 
c 1 cii,;e:, ( F :i. l f?, 01 d) 
de let~?( Fi 1f?) 

ti:~PT·int()() 
. ,r· 1 i ·::-t CL :i. st) 
P T'c:-on,..i ( CclnJ > 
r-~· re}-;:p r· ( E:::-~F·· r) 
i.,_! r :!. t .. €~f· ( F CH'l"i1at.} 

WT'ite~(FoT'mat,List) 

UTIL. t TRACE. PL. 

errorCFormat,List,Action) 
tlimCTlim:i.t) 
ton C Namf?) 
to-ff· C Name-~) 
tc,ff 
trace(Format,Condition) 

trac:-e(Format,List,Condition) 

UTIL.tL.ISTRD ❖ PL 

append(List1,List2,List3) 
dis . ...iointCL:i.st) 
lastCElement,L.ist) 
l:i.sttoset(List,Set) 
ne~d.to ( X, Y ,, Li i;;t) 
numlistCN1,N2,Numberlist) 
Pairfrom(List,A,B,Rest) 
Perm(List1,L:i.st2) 
p,:;n-·m2 C X, Y, ?) , E:) 

remove_dups(L:i.st,Set) 
rev(L:i.stl,List2) 
select(Element,List,Rest) 
sumlistCNumList,Sum) 

UTIL. t SETF-'.OU. PL. 

(22 September 81) J 



intersect(Setl,Set2,ISet) 

meTiib€~ r ( E 1 €~ment, S€~t) 
memberchk(Element,Set) 
nmember(Element,Set,N) 
~::.1:.~t-ec~ ( f:;f-Ji~ l f 8€::t.2) 
subset(Subset,SuPerset) 
subtract(Setl,Set2,Subset) 
union(Set1,Set2,USet) 

UTIL f. INVOC{~ .PL 

&(Go2~11,Goa12) 
·,, \ < Goa 11 , Gc:,a 12 > 
i:mY (GoaJ.1 ist) 
b:i.ndins<N,Gc:,;;~l) 
findall(Var,Go~l,List) 
·forCN,Go.r:~1) 
forall(Goall,Goa12) 
nobt ( (3oal) 
not.(Goal > 
thnot(Goal) 

._,TIL i tiPPLIC. PL. 

checkand(Pred,ConJ> 
checklist(Pred,List> 
maPand(Pred,ConJ1,ConJ2) 
maPlist(Pred,Listl,List2) 
convlistCPred,List1,List2) 
·;,;ome ( Pred, List) 
sublist(Pred,Listl,List2) 

UTIL.ti"iULTIL+PL 

mlmaPlist(Pred,Lists) 
mlmaPlistCPred,Lists,V> 
mlmaPlist(Pred,Lists,Vin,Vout> 
mlmember(Elements,Lists) 
mlselect(Elements,Lists,Rests) 

If IL t FL1;GRO • PL 

flasCFlas,Old,New) 

UTIL t CMifiCE. PL. 

csensYm(Prefix,PossVar) 
eensYm(Prefix,Var> 
concat(Atom1,Atom2,Atom3) 

UTILiIMISCE.PL 

cont :i.nue 
·\=()(, ... {) 

c-.::~s-ser-i.:.a ( x:) 

d:i. f·f ( X, Y) 



subsoalCexact,Goal) 

UTIL:STRUCT.PL 

subst(Substitution,Old,New) 
occcx~Term,N> 
variables(Term,VarSet) 

UTIL:TIDY.PL 

tids(ExPr,TidiedExPr) 

UTIL:LONG.PL 

numberCRational) 
eval(Command) 
eval(ExPr,Answer) 
portras_number(Rational) 



C UTIL:UTIL.TXT Pase 2 (22 September 81) J 

Utilities, alPhabeticalls bs name. 

&CGoall,Goal2) 
\=CX,Y> 
\\(Goall,Goal2> 
ans(Goallist) 
aPPendCList1,List2,List3) 
SPPls(Pred,Arss) 
bindinsCN,Goal) 
casserta(X) 
cassertz(X) 
csenssm(Prefix,PossVar) 
check_exists(File) 
checkand(Pred,ConJ) 
checklist(Pred,List) 
clean 
close(File,Old> 
con~atCAtom1,Atom2,Atom3) 

cntinue 
-~nvlist(Pred,List1,List2> 
delete(File) 
diff(X,Y) 
disJoint(List) 
edit(File) 
error(Format,List,ActionJ 
eval(Command) 
eval(ExPr,Answer) 
file_exists(File) 
findall(Var,Goal,List> 
flas<Flas,Old,New) 
forCN,Goal) 
forall(Goall,Goal2) 
scc(Goal) 
senssm(Prefix,Var) 
intersect(Set1,Set2,ISet> 
last(Element,List) 
listtosetCList,Set) 

aPand(Pred,ConJ1,ConJ2) 
.aPlist(Pred,List1,List2) 

member(Element,Set) 
memberchk(Element,Set> 
mlmaPlist(Pred,Lists) 
mlmaPlist(Pred,Lists,Vin,Vout) 
mlmaPlist(Pred,Lists,V> 
mlmember(Elements,Lists> 
mlselect(Elements,Lists,Rests) 
nextto(X,Y,List) 
nmember(Element,Set,N> 
nobt(Goal) 
not(Goal) 
number(Rational) 
numlist(N1,N2,Numberlist) 
occCX,Term,N) 
OPen(File) 
OPen(Old,File) 
Pairfrom(List,A,B,Rest) 
Perm(List1,List2) 

util invoca.Pl 
util imisce,Pl 
util invoca.Pl 
util invoca.Pl 
util:listro.Pl 
util:aPPlic.Pl 
util:invoca.Pl 
util:imisce.Pl 
util:imisce.Pl 
util:cmisce.Pl 
util:files.Pl 
util:aPPlic.Pl 
util:aPPlic.Pl 
util:imisce.Pl 
util:filesoPl 
util:cmisc~•Pl 
utillimisce,Pl 
util:aPPlic,Pl 

util:imisce,Pl 
util:listro.pl 
util:edit.Pl 
util:trace,Pl 
util:lonS,Pl 
util:lonS.Pl 
util:files.Pl 
util:invocs.Pl 
util:fla~ro~Pl 
util:invoca,Pl 
util:invoca,Pl 
util:imisce,Pl 
util:cmi~ce,Pl 
util:setrou,Pl 
utilllistro.Pl 
utilClistro,Pl 
util:aPPlic,Pl 
utiltaPPlic,Pl 
util:setrou,Pl 
util:setrou.Pl 
util:multil,Pl 
util:multil,Pl 
util:multil.Pl 
util:multiloPl 
util:multil.Pl 
util:listro,Pl 
util:setrou,Pl 
utiltinvoca,Pl 
util:invoca,Pl 
util:lonS,Pl 
util:listro,Pl 
util:struct,Pl 
util:files,Pl 
util files,Pl 
util listro,Pl 
util listro,Pl 



::->erm2cx,·y,t,;.,B) 
Portra~_number<Rational) 
P rcon~.i ( Con,..i) 
P r·e}t Pr ( L-{1-" r·) 

P1'l:i.1:;t(List) 
read_in(Sentencel 
redo(File) 
remove_dups(List,Set) 
rev(L.:i.st.1 ,L.:i.1:;.t.2) 
select(Element,List,Rest> 
s.etet"< ( S,?t 1. , Sei:-2) 
s.c:,me ( P red;• L :i. E-t) 

subsoal(exact,Goal) 
sublistCPred,List1.,List2) 
subset(Subset,SuPerset) 
subst(Subst:i.tution,Old,New) 
subtract(Set1,Set2,Subset) 
sumlist(NumList,Sum) 
thnot(Goal) 
t:i.d~(ExPr,TidiedExPr) 
tlimCTl:i.m:i.t) 

C)r1 ( Nc:rrrc~) 
-.-'of·f· 
tof f ( Nam1:-J) 
trace(Format,Condition) 
trace(Format,List,Condition) 
t. t.~!~-r· i r1t .. ( )< J 

un:i.on(Set1.,Set2,USet) 
variables(Term,VarSet> 
writef(FoPmat) 
writef(Format,List) 

1-rf:.. i 1 :; 1 c:,r!:t:-3 v F._. l 
ut :i.1 t t.J r :i. t,(~·f. :=· 1 
ut:i.1 t 1,,n•i tef·. P 1 
IJi:. j_ 1 t 1.,-.J r· i t.i?f· ❖ F..-1 

uti 1 t r,?2:din '"Pl 
util t1:-~d:i.t ❖ Pl 

1.ri.:. :i. l t l i '=· t ro. P J. 
ut:i.1 t ].j_str·c• ❖ Pl 

• ut. :i. 1 t l i ;;. t. ro'" F' 1 
ut..i 1 ~s€-'d:.rou.F·l 
1.Jti l: aF-·P J. :i.c· ❖ F·I 
1 .. rti 1 t i r11i :.c·e ❖ F..-1 

uti 1 ! ar•·:=·l :i.c'" Pl 
ut. :i. J. t ·:::-et 1·c,1J'" P 1 
1Jt. i 1 is t .. ri.Jc·t. ❖ r:--1 
1.Jt. :i. l i s.et.1~ci1.J ❖ F· l 
t!t.i l t l i s~t. 1 .. r.; ❖ F<t 

ut.:i.l tt.id1:t-,F,1 
1..1t. i 1 t t. r·a:i:·e ❖ r-· 1 
ut.il tt.r-ac-e,r 0·l 
util tt.r·ac-e ❖ Pl 

tJi:. j_ 1 t t. f- BC~(~ ❖ P J. 
utiJ. tt.1·ac-e ❖ Pl 

ut.:i.ltt.i'ac-e ❖ Pl 

ut:i. 1 t 1,-JT-i tef·. PJ. • 
111.:. j_ 1 : set. r-01 . .1 ❖ ? 1 
ut:i. l t si:.r'uct.. Pl 

ut :i.1 t 1;.11' :i. tef. P l 



SRC Interactive ComPutins Facility 
SIG Artificial Intellisence 

Prolos Prosram Library 
BAGUTL 

1¼ DescriPtion 

Department of Artificial Intellisence 
Universitw of Edinbursh 

BAG MANIPULATION UTILITY ROUTINES 

Source! 
Prosram Issued: 23 September 81 

Documentation: 25 September 1981 

~a4s are a Seneralisation of sets, in which a Siven element maw be present 
several times, Just as a set maw be represented by its characteristic function 
(a maPPins from some class to truth values>, so may a bas be 
characteristic function, whose ranse is the non-nesative 

represented bY its 
intesers. These 

routines manipulate Prolos 
chatacteristic functions, 

data-structures bass as tabular 

X is an encoded bas if 

it is the term 'bas', rePresentins the emPtY bas. 

it is the term bas(Element, Count, RestOfBas> where Res~O~Be~ is a 
term rePresentins e bas, Count is a (strictly) Positive inteser, and 
Element is any Prolos term, To make these rePresentations canonicel, 
Element must Precede all the other elements of the bas, in the sense 
of '@<', 

For example, the bes <a,b,c,d,c,a,d,c,a,e,d,c} would be represented by the 
~ 

'rolos term baS(e,3,baS(b,1,bas(c,4,bes(d,3,bas(e,1,bas>>>>>. 

2+ How to Use the Prosram 

This librerY maw already be loaded into UTIL, To see if it is, tYPe 
'li~tinS(is_baS)' to UTIL, If it shows wou ans clauses, all these Predicates 
should be available at once, Otherwise, YOU meY either compile or consult the 
file 'Util:BasUtl,Pl'. The followin~ Predicates are then available, 

bas_interC+Bes1, +Bes2,.-Inter> 
takes the intersection of two bass. The count of an element in 
the result is the minimum of its count in Basl and its count in 
Bas2. 

bas_to_list<+Bas, -List> 
converts a Bas to a L.ist. Each element of the Bes will appear 
in the List as menw times as it ocrt1rs in <the abstract value 



BAGUTL - 2 -

bas_to_set(+Bas, -Setlist> 
converts a Bas to a Set, i.e. to a List 1n which each element 
of the Bas occurs exactls once, 

bas_union(+Bas1, +Bas2, -Union> 
takes the union of two bass. The count of an element in the 
result is the sum of its count in Bas1 and its count in Ra~?. 

basmax<+Bas, ?Elem) 
unifies Elem with that element of Bas which has the sreatest 
count. NB: this is not an orderins on the elements themselves, 
but the ordinary arithmetic orderins on their freouencies. 
Predicates to select the alPhabeticalls <@<> least and sreatest 
elements could be supplied if anyone wanted them. basmax 
returns the commonest nne, 

basmin(+Bas, ?Elem) 
unifies Elem with that element of Bas which has the least 
count. In other words, with the rarest obJect actually in the 

checkbas<+Pred, +Bas> 
i~ an analosue 
Pred(Elem,Count) 
associated Count, 

of 
is 

checklist for bass. 
true for every element 

succeeds 
of the Bas and 

if 
its 

succeeds if Bas is a WPll-formed bas rePresentation. Not all 
terms which resemble bass are bass: basC1,a,baS) is not {'a' is 
not a Positive inteser} and bas(b,1,bas(a,1,bas>> is not {'b' 
is not alPhabeticalls less than 'a}, 

lensth<+Bas, -Total, -Distinct) 
unifies Distinct ~ith the number of distinct elements in the 
Bas and Total with the sum of their counts, Hence Total>= 
Distinct. This name was chosen to asree with the notation for 
lists (sets). 

ist_to_bas<+List, -Bas> 
converts a List to a Bas, The elements of the list do not need 
to be in ans special order, 

make_sub_bas<+Bas, -SubBas> 
A sub_bas Predicate would have two uses: testin~ whether one 
already existins bas is a sub-bas of another, and seneratins 
the sub-bass of a siven bas. Since bass have so mac~ sub-bass, 
this second use is ljkels to be rare, and has been sPlit out as 
make_sub_bas. Given a Bas, make_sub_bas will backtrick throush 
all its SubB~ss. 

maPbas<+Pred, +Basin, -BasOut) 
is analosous to maPlist. It aPPlies PredCElement,Transformed) 
to each element of the Bas, seneratins a transformed bas, The 
counts are not siven to Pred, but are Preserved, If several 
elements are maPPed to the same transformed element, their 
counts will be added, so the result will always be a Proper 
bas. For the same reason, the order of results in the answer 



will be alPhabetic, 
the inPut bas. 

memberC?Elem, -Count, +Bas> 

of 

BAGUTL. 

:i.rr 

can be used to backtrack throush all the members of a bas or to 
test whether some sPecific obJect is in a bas, In either case 
Count is set to the element's count. NB if Elem is not an 
element of the bas, member will not unify Count with O, it will 
fail, 

Portray_bas<+Bas) 
These Predicates assumP that People will 
baS-==-• but 
the inte1'nal 

will always create them usins 
representation is meant for 

If YOU add the clause 

never want to tY?e 
bas utilities. Hence 

efficiency rather than 

to Your Prosram You will set a Prettier 'Print'ed form (but not 
a 'write'n form, alas>. A bas is Printed between '[%' and 
'%J', with elements followed by a colon and their count, and 
separated by commas, 

?- list_to_baS([a,c,d,e,f,a,f,d,c,d,e,f,sJ, B>. 
}J ::-.: [;tat~~, ci:2, i.:i:3, i?t2, f·t3, .. ·stl :>i:J 

test_sub_bas(tSubBa$, +Bas> 
tests whether SubBas is a sub bas of Bas. 

test_sub_bas_2(Sb, Bs> :
bas_inter(Sb, Bs, In>, 
In== Sb. 

It is cheaper and clearer to use test_sub_bas. 

+ Pro:sram ReGuirements 

checkbas and maPbas reGuire the utilits aPPlY/2. No other.utilities 
but BasUtl cannot be used with versions of Prolos Prior to Version 
database is not affected. 

The comPiled code occupies about 2k. 

I 

U'!::-ed ~ 

Thf.:., 



/* UTIL: Load the (full> Utilities Packase 

UTILITY 
L at-J rence 
UPdated: 11 MaB 81 

%% See UTIL.MIC which calls this and then sets UP a core imase %% 

% LONG and TIDY are now included in UTIL 
% 
% The losical name nutil:" is. assumed to Point.. t..o the risht area, if YOJ.J 
% are not usinS TOPS10 version 7.01, or don't understand losical names, 
% then Just edit them all out. 

J) .. 

.. / [ 

'uti1:util.0Ps 1 , 

1 utillarith.0Ps 1 

1 ut.illfiles+Pl 1 , 

'utillwrit.ef.Pl', 
1 utilttrace .. Pl'!1 
'ut.il:readin.Pl', 
'utilllistro.pl'P 
'utillsetrou.Pl', 
'utillaPPlic.pl', 
'utillmultil.Pl 1 !1 
'utillflasro.Pl', 
'util:struct.Pl', 
'util:cmisce.pl', 

,. ut i 1 : l ons .. P 1 ·' , 
' ut i 1 : t :i. dB .. P 1 ·' 

,· ut i 1 : edit .. P 1 •' , 
'utillinvoca.pl', 
., ;.,it :i. 1 I i mi see • P 1 ,; 

r 

% General operator declarations 
% Arithmetic operator declarations 

% Manipulate files 
% Formatted write (writef) 
% TracinS routines 
% Read in a sentence 
% List rorJtines 
% Set routj_nes 
% APPiication routines 
% Multi list routines 
% Flas handling 
% Structure crunching 
:1. Miscellar1eo1.1s 

% Rational arithraatic package 
% ExPression tidy/evaluator 

% Jump to FINE and back 
% Invocation routines 
;~ Miscellaneous 



UTILITY 
L .. :::: t~j r-e r·! c· ff!: 
Updated: 2 Ausust 

%% See MUTIL.MIC which rall~ this and then sets up a core 

% The losiral name autil:u is assumed to Point to the risht area, if 80U 

% are not usins TOPS10 version 7.01, or don't understand losical names, 
% then Just edit them all out. 

% The followins files, found in UTIL, have been ommited for MUTIL to 
% make it smaller: 

L.ONG.,PL 
TIDY.PL 
F!f::li.1) I fJ ❖, F'L. 
MULTIL ., PL 

s mainl~ the rational arithmetic Packase, Plus a rnuPle of less useful 

'util:arith.oPs' 

-~ i.Jt. i 1 t f" i 1 t::~·::; ❖ F-· 1 •• • :} 
'util:writef.Pl', 
-·· iJt. i 1 it. rc::ce ❖ r· J. -·· :J 

'util:listro.Pl', 
'util:setrou.Pl', 
'util:aPPlic.Pl', 

'util:struct.Pl$, 
~-1Jt. i 1 :t c:·tT! :i. -~;c:i~ ❖ P 1 $ 

,l IJt. :L 1 t !:.'Ci :i_ t. ❖ F· J. ~~ :1 

'util:invoca.Pl', 
-·· uti l: :i.m:i. s.ce,. PI' 

% General operator declarations 
% Arithmetic operator declarations 

% Manipulate files 
% Formatted write (writef) 
% Tracins routines 
~: L. i ~; t. 1~01-it i rt12:::. 

A~ f;et. ro1_1t. i rr•~,.s 
% APPiication routines 

% Structure rrunchins 
;;: i~! i -::.c·e 11-=::::r112c,tJ-=:. 

% Jump to FINE and back 
% Invocation routines 



/* UTIL.OPS: 0Perator declarations for UTIL and other Mecho Prosrams 

oP(710,f~,[not,thnotJ). 
:- oP(700,xfx,\=). 

:- op(300,fx,edit). 
:- oPC300,fx,redo). 
:- oPC300,fx,tlim). 

o~· ( :~~:(i(:S !!-f·;-:: !! t.c)rj) + 

op(300,fx,toff). 

UTILITY 
t..a1,,i r-1::~nce 

% Used for disJunction 
% Used for conJunction 



/* ARITH.OPS: 0Perstor declarations for arithmetic expressions 
Now Present in UTIL, used bw PRESS and others 

:- OP(500,Yfx,[+f,--J). 
: - en,,,·( 400, Yf;-~, [di v:, mod J) • 

!- OP(300rxfy,[:,-J). 

UTILITY 
Law TE~nce 
UPdated! 2 Au•ust 81 



, UT II.... t·iIC 

This Junk allows for automatic loadins believe it or not 

/util 
/util <11uto 

y 
.on error:backto death 
❖ 1:2rr·c:rr~ ·y 
~on oPerator:backto death 
❖ CJF;.•E:: r·~3i:.cJ P ! 
❖ r~tJt.cJ c~ctrit. 
tf!.._._:_.;::: Lit~ ~ 

! UTIL,MIC HALTED 
* rofc: T·et~1-1r~r1 

cont:: 

to load util (normal use) 

.let Y = $date,[a_n,20J, d = $date.c1,s_uJ+n a+SY,[1,a-•J+u ·+ss.[*-il,4] 
+tf· (1~;i::f ❖ [1.] = n(Ju) ❖ let. i:1 ::: 9:f;ci ❖ [2,~~()J 

Use latest version of ProloS 
~ T• i.J f! F· r C) 1 CJ ~i [ .rt()() :i .-l} -'{..L{. J 
}}{ ! .... [tJi.:.:f.1] ❖ 

* :- version(''Utilities Packase ('d) 
*CoPYrisht CC) 1981 DePt, Artificial Intellisence. Edinbursh''). 

* disPlas(''Utilities Packase ('d)''), ttsnl, 
* disPlasC''[Now includes LONG and TIDY]''>, ttYnl, 
* reinitialise, 
,save util[400,444J 



; MUTIL.MIC Load Mutil 

This Junk allows for automatic loadins believe it or not 

Call ~c! 

~ 

.on error:backto death 

.error? 

/mutil 
/mutil auto 

.on operator:barkto death 

.oPerator ! 

.Soto cont 
death:: 

~-•· • L 
.if (Sa= "auto•) .let el - nerrorn 
! MUTIL.MIC HALTED 
.mic return 
cont:: 

to load mutil (normal use) 
- used bs MAKSYS 

.lets= Sdate.cu_n,20J, d = Sdate.[1,~-•J+n u+ss.[1, 2 -uJ+u rr+ss.cu-•,4J 
~·f ($d,C1J = no•) ,let d = Sd.[2,20J 

.run Prolos[400,444J 
* :- [mutilJ. 

'<revive> 
Use latest version of P~olos 

* :- version(''Minimal Utilities Parka~e C'd) 
*CoPsrisht (C) 1981 DePt. Artificial IntelliSenre. Edinbursh''). 
*: rnrP_ima~e, 
* disPlas(''Minimal Utilities Parkase ('d)''), ttsnl, 
* reinitialise • 
• save mutilE400,444J 



./;f:: UTIL.,DEF t UTIL 

L . .SI....J I~er1c,~ 
UPdated: 2 Ausust 8! 

found in UTIL. It is intended 
for use with the Prolos Cross Referencer XREF, which will take 
these into account when Producins the Cross reference Listins 
for Your Prosrams. 

op( 1100,xfs,(\\) J, 
CtF•· ( (?~:.t{) !> ::{"f~=::.~: 7 ~I: ) 1-

0P ( 850,XfY,& )., 
OP( 710,fs,[not,thnotJ ). 
DP\ 700,xfx,\= ). 

op( 300,fx,tlim ), 
op( 300,fx,ton ), 
op( 300,fx,toff >, 

% (from ARITH.OPS) 
oP(500,sfx,E++,--J). 
oP(400,sfx,Ediv,modJ). 

% UTIL Procedures 

f{B - c~~~Rc} ~l~~~~ 
stMJ~I '!..REF-

known( &(Goall,Goal2), utilits ). 
aPPlies( &(Goal1,Goal2), Goall ). 
applies( &(Goall,Goal2), Gnal2 ). 

known( \=(X,Y>, utilits ), 
1wn( \\(Goall,Goal2), utility). 

• SPPlies( \\(Goa11,Goal2), Goall ), 
aPPlies( \\(Goal1,6oa12), Goal2 ). 

known( ans(Goallist>, 
% Hairs aPPlies.,,. 

knrn.,.Jn ( 
f~.!""1ClJ..-.Jf't ( 

aPPend(Listl,List2,List3l, 

% Hairs aPPlies • .,. 

u t. :i. l :i. t '=~ 1 • 
ut:i.lit.':::! ). 

known( bindins<N,Goal), utilits ). 
aPPlies( bindinS(N,Goal), Boal >. 

known( casserta(X), utility>, 
known( cassertzCX>, utilits ). 

i--:.no 1,-,in ( 
kno1_4n( 

csenssmCPrefix,PossVar), 
check_existsCFile), 
checkand(Pred,ConJ), 

aPPlies( checkandCPred,ConJ), Predf1 ). 

ut:i.lit·s~ ). 
11+.j 'ii+~\.:! ) ❖ 

known( checklist(Pred,List>, utilits ). 
applies( checklist(Pred,List), Predfl ). 

known( clean, utilits >. 
known( close(File,Old>, utilit~ ). 



concat(Atom1,Atom2,Atom3>, utility), 
l~:. r·j ci t,._J r-! < 
/,:.not,Jn ( 

continue, utility). 
convlist(Pred,List1,List2>, utility). 
convlist(Pred,Listl,List2>, Pred+2 ). 

knot.in ( 
kno1,n-1( 
f.:. r, i:) 1 .... 1 rf ( 
/,:. n rn.-.1 n ( 
!--:.noi'-.1n( 

delete(File>, utility). 
diff(X,Y>, utility). 
disJoint(List), u~ilitw ), 
,2 i:-.H t ( F :i. le > , !l t. i ·1 ·i t y ) • 

error(Format,List,Action), utility), 
error(Format,List,Action>, Action). 

knoi.,.ir1 ( 
kno1_,.J1 .. , ( 

eval(Command), utility). 
eval(ExPr,Ans>, utilits l. 
file_exists(File), utility), 
findall(Var,Goal,List), utility ), 

aPPlies( findall(Uar,Goal,List), 
J-:.rf¾.°:.11....Jri( ·flas ( t="'1a1-s !] (}lei Y i\it:=t4) f 

known( forCN,Goal>, 
aPPlies( forCN,Goal), Goal ). 

forall(Goal1,Goal2), 
aPPliesC forall(Goal1,Goal2), GoaJ1 >. 
aPPlies( forall(Goal1,Goal2>, Goal2 ), 

ut i l :i. t'=~ > • 
ut. ·i ·1 ; t<-:: ) '" 

wn( Scc(Goal), utilitY ). 
dPPlies( Scc(Gaal), Goal ). 

known( senssmCPrefix,Var>, 
known( intersect(Set1,Set2,ISet>, 
known( lastCElement,List>, 
known( listtoset(List,Set), 
known( maPand(Pred,ConJ1,ConJ2>, 

aPPlies( maPandCPred,ConJ1,ConJ2>, Predt2 ), 
known( maPlistCPred,List1,List2>, 

aPPliesC maPlistCPred,List1,List2>, Pred+2 ). 

tJt$ -i 1 i t-1•=! ) ❖ 

ut i ·i i -i·_,.,. ) • 

1_ti::. i ·1 i ·t\.:~ ) ~ 

J_rti 1 it,.~! ) V 

known( member(Element,Set>, utility). 
known( memberchkCElement,Set>, utilit~ ). 
known( mlmaPlist(Pred,Lists>, utility). 

aPPlies( mlmaPlist(Pred,Lists), Pred+l ). 
known( mlmaPlist<Pred,Lists,Uin,Vout>, utilit~ ). 

aPPlies( mlmaPlist(Pred,Lists,Uin,Vout), Predt3 ). 
known( mlmaPlist(Pred,Lists,V), utility). 

aPPlies( mlmaPlist(Pred,Lists,V>, Pred+2 ). 
known( mlmember(Elements,Lists), 

'""' 1wn( mlselect(Elements,Lists,Rests>, 
l"•-~ 1i:)f.:.-.Jr-f -( r1e~.::t. t-1-1 ( i{ :1 ··t;, L. i s·t J !1 

known( nmember(Element,Set,N), 
known( nobt(Goall, 

aPPlies( nobt(Goal), Goal ). 
known( not(Goal), 

aPPlies( not(Goal>, Goal >. 
known( number<N>, 
known( numlist(N1,N2,Numberlist>, 
known( occ(X,Term,N), 
known( oPen(File), 
known( oPen(Old,File), 
known( pairfrom(List,A,B,Rest>, 
known< Perm(List1,List2>, 
known( perm2(X,Y,A,B>, 
known( Portras-number<N>, 
known( PrconJ(ConJ>, 
known( PrexPr(ExPr), 
known( Prlist.CList), 
known( read_iri(Sentence>, 

tt+.11 ·i+.y ) ❖ 

l.Jt.,i 1 i t-l:::! J ❖ 
ut. i 1 it.~ 1 " 

u·l:.i l ·i ·b • .; ) • 
!Ii'. i ·1 ·it.,.,. ) • 

tr+. 1 1 1" t. Y ) ❖ 

t ji:. i 1 ~ i·-~..! ) --=· 

ut.:i.1:i.t-~-, ). 
TJt. j_]. j_ t-!-::! ) ❖ 

{Jt-i 1 :i. t.~: ) ~ 

ut. :i. 1 i i:8 ) • 

t.ft.i1 tt.~ J ❖ 
I.Jt.j__ J. j_ t-~~ ) ❖ 
ut:l.J.:i.t~: ). 
!,Jt.i. 1 :i. t\:! ) ,,. 
f . .it.; 1 i t.y ) ❖ 



knc:,1,,1n ( 

knot.,in ( 
knm,1n( 
knc,;,,;n( 
t.-:.r1cit&J r~1 ( 

knc:iI,Jn ( 

r·e(}c,(t=·:f.1e) ~ 

remove_duPs(List,Set), 
rev<List1,List2), 
select(Element,List,Rest), 
setea(Set1,Set2>, 

aPPliesC some(Pred,List), Predfl ), 

11ti "i -i+.,_,. Ji 
1.1t~j_ 1 j_ t-~:$ ) ❖ 

ut.i1it~i ). 
utiJ.:i.ti., ). 
iit.·f1ii·*s_.~ ) ❖ 

t!t. i 1 it.~:;! ) ❖ 

knc:,wn( subeoal(exact,Goal), utility). 
known( sublist(Pred,List1,List2), utilit~ ), 

aPPlies( sublist(Pred,List1,List2>, Predfl ), 
knc:iwn( subset<Subset,SuPerset), utilitu ). 
I--:. r1 i:J t-·J r-i ( 

f,:.r1 CH•ffl ( 

l{r·tt1i..-.1r1 ( 

f:_ 1-1 (J !,.-.J i-t ( 

subst(Substitution,Old,New>, 
subtract(Set1,Set2,Subset), 
sumlist<NumList,Suml, 
i~f-iric1t. ( t7r.).s:: 1 ) ~ 

BPPlies( thnot(Goal>, Goal ). 
known( 
k.nown( 
kn,::n,.irr ( 
kno1,.Jn ( 
' . f-~ r'l Ct t;.J !-i ( 

t.,Jn C 
k,,,.'.H.Jn( 

r,:.no1,-..1n C 
kn,.:n • .1n < 
knc:,i,.in 
k~ rt CJ t~J rr 
l.-:.rro1 .. -..1i-1 

tids(Expr,TidiedExPr), 
t~ 1 :L rtt ( -r 1 :i. ro it ) ~ 
t.(Jl"'l ( f\!~:ffl(·?) , 

t.c:t·f··f· '!J-

toff (Name>, 
trace(Format,Condition), 
traceCFormat,List,CDndition>, 
tt-~:5Print ( X) l' 

union(Set1,Set2,USet), 
variables(Term,VarSet), 
i: .. J r-:i. t.e·f ( t=· cl r·rn2:t.) ;1 

writef(Format,List>, 

util·it•-1. ). 
ut. :i. J. :i. t.. ·=~ ) • 

fJt~i J. it.~;::! ) ❖ 
1.1t.i I :Lt.~: ) ❖ 

1 rt.1 1 1 +-~ ) + 

ut..iJ.i.tH ) • 
utiJ.it!:t )., 
1.1t~i l i 't.-~:::: ) ❖ 
ut:i.1:i.h,; ) • 



WRITEF - FORMATTED WRITE UTILITY 

w1·itef (Format) 

Formatted r,-rr:i. te + 

writef(Format,List) 

,----,_ 

Formatted wr1~e. Format 1s an atom whose char~cters will be 
output. Format maw contain certain special character seauences 
which specify certain formattins actions. The followins 
seauences result in Particular (otherwise hard to use) 
characters beins out.Put~ 

; \.n., 
.-:-·\.,,I., 
; ,, r., 
-'\.t-' 

<NL> is out.Pr..it 
<LF> is outF,ut 
<CR> is out.p1J't 
<TAB> is out.Put 

-'\\-' The character n\n is output. 
-'\.%; The character azn is out.Put 
;\nnn-' - where nnn is an fnteser (1-3 disits) 

the character with ASCII code nnn is output 
(NB: nnn is read as DECIMAL> 

The next set of special seauences sPecifw that items be taken 
from the List and out.Put in some waY. List, then, Provides all 
the actual terms that are reaaired to be output, while Format 
specifies where and how this is to occur. 

✓;.~, ..... ,., 

~~%G.~ 

.,,:d ~ 
i'/;p .. ~ 

E ;t1 .. • 
~xc~ 
.... %e ✓ 

Print the next item (mnemonicl term) 
write the next item 
writea the next item 
display the next item 
Print the next item (identical to Xt> 
OiJ-f:_.p1Jt.~ thi?. rH?.}•~t it~err1 1Jsir1S ?~list 
output the next item usins PrconJ 
outPut the next item usins PrexPr 
Pl..rt the next item as a character (ie it. is 

an iNteser) 
write the next item N times where N is the 

second item (an inteser) 
Perform a t.tyfJ.ush (no items 1Jsed) 

The ~ollowins examples maw helP to explain the use of writef. 

writef(-'Hello there\n\n 1 ) 

writef(-'%t is a zt,n 1 ,CPerson,ProPerty]) 
writef<'InPut: %1 ,nBecomes: ze,n \7',[In,DutJ) 



@comment[ This is some Ions aso started, but as yet unfinished, documentation 
for UTIL. Bits of it may not be accurate (I havn't looked). 
enter is an unwritten SCRIBE macro (so it can~t be formatted set). 

Sorry about the delay 

@stwle(spacins 1) 

This manual Provides a Suide to 
available when runnins the UTIL 

the Prolos utility 

The UTIL interpreter is an extension of the NEW Prolos interpreter, 
c=:rici r.:=s ~;r . .1c:_}-·1 !:~cirit-~::= i r,s s 11 t .. iit~~:fi~-:c:t.: .. i t·e-£:. Cfes(~ r· i t.JE:ici i ri t-he t--!f.::l.\i :e:!c~c-r-1rrrerI·t ... ::::t. i 1::~r1 
(which should be read before startins this manual), 

This document is divided UP into sections which describe related 
F· T• i:=t c· i:-:-:-r ci t.! r· (:.:: ·::: . ..,. 
The index Provides an alphabetical list of all the Procedures available 
(and Points wou into the text for fuller descriPtions>. 
T c:F~r-E:.,r·it.:ii }~ Prc:ri.}icfe~; .;:: :e;c;rrrr.:· 1 et.e Ii st.. o·f· t1L.f._ t.t"fe Ct?,~~r-~:t--cl r··:::- cii;:=f :i rieci i r, Lrr I L. ❖ 
( 1 -~.l.-::-: .. :irr,c:-lt.Jt:it~·::-; t-f··H:)·:::.e als:.c) t::ief~ir!et:.i "11-, f·JE:t:J) ~ 

@subheadins(InPut/OutPut routines) 
ii:= i:-r {:":: :=! :t r, ( i:.i i'!:: ·f ri ·:::. J 
@entrYCerror(TYPe,List,Action)@><+,+,+>J 
Report an error. If a cl~Jse of the ~orm 'errmess(TwPe,Format)' can be found, 
then the elements in List will written accordins to this Format 
(bs a call to 'writef(Format,List)', OP cit). 
If such an error messase cannot be found then the default is to 
write out TYPe followed by List. 
I ri ~:::: ]. 1 (: ~~ ·=:. i::-:, ·5 t. 1-11:.-:= ffi \~ s ·::; .:::= ~;§ ~ s t :;:~ r· t. ~« l,r-1 j_ t-h ff }}:: ;,f: E~ f;_~ 1=;~ [i F! 11 ~ 

A line of the form '(Action after error)' in then written before a call 
to Action is made. 
(Usual Action's will be continue, fail, break, abort etc.) 
The effect of a call to 'error' therefore depends on the Action specified, 

ientry[tlim(Level)@><+>J 
3et the level of tracins. 
rr ~---c:·tir·r .. (-:r1t. t.r·e~c~ir18 ].·e~-lf=.:J. :i.s. s.et. t.,cj L.f.~\/;:-:-:rl (.::::r: irtt.eser) ❖ 
Th~ will affect the Printins of m~ssd~Ps from 1 trace' (see below). 

ientrs[trace(Format,Level)@><+,+>J 
lutPut tracins messase. 
~auivalent to 'trace(Format,[J,Level)'. 

~entrYCtraee<Format,List,Level>@><+,+,+>J 
lutPut tracins messase. 
'.f the current tracins level (see 'tlim') is sreater than, 
Jr eaual to, Level (an inteser) then a messase is output bs 
J call to 'writef(Format,List) 1 , 

;i~I1~; t.c1 t .. r,3i::t::-:: c~ari t..f··1t::"fr~e1-:•or-e t."te -..it1cfti:·ici1 .. 1sls F•Ii::c .. ei:j i.: .. f"1rc:t1.JSf1c11-1t~ ~:r.11.Jr- !·':.".-r,cts=fr·c::ITI, 

~eir outPut beins controlled by usins 'tlim' to vary the amount of tracins 
iaterial actually output. 

!entrs[trdeP(Action,Level)@><+,+>J 
'erform a trace level dependent action, 
:f the current tracins level (see 'tlim') 
1r eaual to, Level (an inteser) then a call to Action is made, 



@entrs[PrconJ(C6nJunction>@>(t)J 
Output a conJunction. 
ConJunction (a comPlex term formed from a chain of(_ & _)), 
is written one conJunct Per line, with an indent of four 
spaces on each line, 
(Onls one level is considered (ie C1 & C2 & Rest etc), and ans final 
atom 'true' is not Printed,) 

@entrs[prexPr(ExPression)@>(t)J 
Output a losical expression. 
Expression is a comPlex term constructed with the functors 
(_ & _) (conJunction) and(_+_) (disJunction), 
It is written in such a wa~ as to brins out the losical 
structure of the ExPression, 
(Trs an examPle). 

@entrs[Prlist(List>@>Ct)J 
DutPut, a lii,;t., 
List is written one element Per line, with an indent of 
four sPaces on each line, 
( ·s one level is considered). 

@entrs[read_in(Sentence)@)(-)J 
Input a sentence, 
read_in reads characters from the current inPut until the next 
occurence of one of the characters <n,u,a!»,"?"} followed bs 
a Cline) terminator (op cit) is found, 
This character seauence is parsed in a simPle fashion to 
Produce a list of words - Sentence. 
Sentence will contain a seauence of atoms and intesers, 
(Groups of letters are made into atoms, srouPs of disits 
into intesers, All other characters are individualls 
rePlaced bs their correspondins atoms. 
The last atom in Sentence will correspond to the final 
character, ie it will be one of<',','!','?'}.) 

@entrs[writef(Format>@>C+)J 
Formatted write, 
1:=:c~;1 = i \12: 1 er·it. ·tc:. ~-t~J i--:t t.1:.--:;·f ( f:· Cl r--rf!8·t r [] ) -~ !-

~ 

@b.~rY[writef(Format,List>@><+,+>J 
Form.i:,,tt.£~d h1ri te,. 
Format is an atom whose characters 
Format mas contain certain sPecial character seauences 
which specifs certain formattins actions, 
The followins seauences result in Particular 
(otherwise hard to use) characters beins output. 
@ b: !~-:: ~::~ :i. r, ( 1..,1 e r· ~==· <= _) 

·' \ 1 ., 
• ·• \,_ "f" I 

,· \, t. ,· 

<NL> :i. s. 01.rt.}"'Ut 
·< f... F" :::- i ·:::. c, i.J t. F· i_I t. 
-:::c:t=<:> i ::; c:r13-!_:.p·i_Jt ... 

·< ·r f~ I(> i ~=-(J tI t. }":-· 1J t. 
The character•\" is outPut 

'\nnn' - where nnn is an inteser Cl-3 di~itsl 
the c~aracter with ASCII code nnn is output 
<NB: nnn is read as DECIMAL) 

@E:i.i-tCf ( \le r--:::.:::~) 
The next set of special seauences specify that items be taken 



from the List and output in snmP waw. 
List, then, Provides all the actual terms that are reGuired to 
be output, while Format specifies when and how this is to occur. 
fi?t":reS i rs ( ._./if: r•:5f:::) 

write the next item (mnemonic: term> 
write the next item (identical to '%t') 
writea the next item 
disPla~ the next item 
P -r· j_ r1t. t.f-i?!:-: r·v?::{-f:.. J. t-E'ii1 

outPut the next itPm usins Prlist 
output the next item usins PrconJ 
crt!'t}·-:•1..1t. t.1·-11? rit::::-::t. :t t .. £-:rr;~ ~ r-:.-=.1 r·iq }-=-·r-t2;{F~· -r 
Put the next item as a character (ie it is an iNteser) 
write the next item N times where N is the secona 

item Can inteser) 
Perform a ttsflush (no items used) 

@??i-tc! ( 1..-• ./f.! r··::;e=) 

The followins examples mas help to explain the use of writef. 
l?:i:J ,;'! ~; :i r1 ( \it-:= r ·:::. i;.~ ) 

writef('Hello there\n\n') 
writef('Xt is a %t\n',[Person,ProPertsJ) 
¼ ef('InPut: %1 \nBecomes: %e\n \7',[In,OutJ) 
Jit b .. ... i ( '·-lf:"! r• ~::. €"! ) 
i!!!::-:;r11:i ( cfc~·f·r·ts) 

@subheadinS(List routines) 

@entrs[append(List1,List2,List3)@>C?,?,?)J 
list3 is the list formed bs aPPendins (concatenatinS) 
Listl and List2. 

@entrs[disJoint(List)@><+)J 
List is disJoint Cie it contains no duplicates. 
Tested bs unification). 

@entrs[last(Element,List)@>C+,?)J 
Element is the last element in List. 

@entrs[listtoset(List,Set)@><t,?)J 
Set is the set of elements of the list List. 
( ---. Set. is. a lii:=-t. cr.1r,t~-:::::i.rfir!£=; 1-,i:.1 d1..1:-:.•lic:·a:=t-1:::s. ❖ ) 

/ 

@entrs[nextto(X,Y,List)@)C?,?,?)J 
The elements X and Y are next to each-other 
in the list List (with X to the left of Y). 

@entrs[numlist(N1,N2,List)@><+,t,?)J 
List is a list of intesers from Ni to N2, 

@entrs[Perm(List1,List2>@><t,?)J 
List2 is a Permutation of Listi Cie a similar list with 
the elements Permuted), 
If List2 is a variable then backtrackins will vars it across 
all Possible permutations of Listl, 

@entrs[Perm2(A1,A2,X1,X2>@>C?,?,?,?>J 
T t1 f!:~ }~:• 2: i ·p )( l -·· )(~~ :i -:::. ;:: F· f::: r ff! I..J t. 2-t. j_ 0 r1 0 ·f t. f··1 E? Foe 8 j_ T"' 1t1 :f. _ .. f~{? ❖ 

@entrs[remove_duPs(List1,List2>@><+,?>J 
List2 is a list with the same elements as Listi exceP~ 



that all duplicates have been removed 
(identical to 'listtoset'), 

@entrs[rev(List1,List2)@><+,1)J 
List2 is the list Listl with the elements in reverse order. 

@entrY[select(Element,List1,List2>@>(1,+,?)J 
Element is a member of Listl ano List2 is a list identical 
to Listl except that Element has been removed. 
ftl':::rif."i ( c)i:-:~f·r·is-) 

@subheadins(Set routines) 
G~ ti i:O: 1::~ J. r1 ( ci ff!. f· ri -s ) 
The followins routines are set-like oPerations which manipulate 
ordinary Prolos lists. 
@entrw[intersect(Set1,Set2fSet3)@><+,+,?>J 
Set3 is the set intersection of Setl and Set2. 

(~erit. I~;:~[ rr1eE1f.':-re r- ( E: 1 Eiffu::-:r·1t. ~ L~ :i. st. J @::=-( .. f :1 ··!~) J 
Element is a member of List. 
(f.~f.f.-:.eI~::: t.<:r-tJe t!'::ii;;.,rj or-1 r1Ctf"i•-··:::.et. 1is.t.::.! J ❖ 

ff, -.12 -r· i ~:- r1C1J1t:1et.i? "f'ff! j_ f"f E~t.(7! i.,~Jf°1E1 r'f E 1 errrErr1t.. i S- a \,/2: r i-t:::i:.t}.. f? V 

@entrw[memberchk(Element,List)@><+,+>J 
Element is a member of List, 
Like member except determinate (ie it has d ~ut), 
Use this version when Just checkins membershiP+ 

@entry[setea(Set1,Set2>@><+,+lJ 
The sets Set1 and Set2 are eauivalent. 

@entrw[subset(Set1,Set2l@><+,+>J 
Setl is a subset of Set2. 

@entrs[subtract(Set1,Set2,Set3>@><+,+,?)J 
Set3 is the set formed bw subt~actins Set2 from Setl, 

@entrY[union(Set1,Set2,Set3)@><+,t,?)J 
Set3 is the Lmion of Setl and Set2. 
tl:'ericf ( r.-ir:.~f·r1s) 

@s_~headinsCinvocation routines) 
These routines Provide various odd waYs of callins thinss, 
Some of them are Pretty hacks! 
(~t-11::~Siri( 1::it7;f·r1s.) 

@entrs[any(Goallist>@><+>J 
A member of Goallist is true 
Ie Call the members of Goallsit until ans one of them succeeds 
(will keep soins if backtracked into). 

@entrs[bindinSCN,Goal)@><+,+>J 
F~ !::.rt.et r·rr ·t.J-1r:: f~! -~ t. t-r tJ i r-fl·:f i r·i:=::; l1-Jl-1E~r·1 EiC!;:: J. :L ~- c-.;.:.11 erl ❖ 

Ie Goal will end UP instantiated as it would after 
N redo's due to backtrackins (or will fail if that 
f,-.JC:tfj 1 ctr1 ,l tr (JC·t.':t{ r) ~-

@entry[findallCX,Goal,List)@)C?,t,-)J 
List is a list of all X's such that Goal. 
le List contains all the instantiations of X that result 
from the various returns of Goal durinS backtrackinS, 



<Beware the non-declarative nature of this routine!!), 

@entry[for(N,Goal)@)(t,+>J 
Call Goal N times (recursively). 

@entry[forall(Goal1,Goal2>@><+,+>J 
For all Goal1, Goal2. 
I 1:? t=-cjr i;::=-.1r-::,r~! t.i.rf!f!:! t.f-ft.~-: t:"Jc:r.2:11 E-i.JC·ci:-:-:1 ecis (::itJr·iri!;; !:te::c~~!~t .. r-ac:i.:.trrS) !1 

6oal2 must also succeed. 
Models (x)(Goal1Cx) -> Goal2(x)) in some sense. 

@entrs[foreach(Goal1,Goal2,0P,X,Answer>@><+,t,t,?,-)J 
For each Goall, call Goal2 and collect UP all the resultant 
instantiations of X, usins OP as a 2-arY functor to 
form the resultant risht-recursive tree (of OP's) - Answer. 
This is a sliShtlY souPed UP 'findall', except that two 
seals are involved and there is the possibility of constructins 
the result in other forms than a list. 
If OP='•' then Answer will be a list, 
but any other atom can also be used 
(es If Qp = 'f' then Answer would be of the form A+ B + C etc.) 
r ~an also have the form [0P2,DefaultJ, 
i~ vhis case 0P2 is the functor used for construction and Default 
is returned if Goal1 never actually succeeded 
(If OP='•' then CJ is the Default). 
foreach will fail if Goa12 ever fails, or if 
no Default is suPPlied when one is reauired. 
You ma~ well feel that this routine is sli~htlY special Purpose! 
ll!er·1ci ( c!t:-:°f-.. f"iS~) 

@subheadinS(APPlication routines) 

<to be continued ••• > 



~ 

(i!make ( manua 1 ) 
(i!dev:i.ce( lF·t) 
@stYle(sPacina 1) 

This manual Provides a auide to the Prolos utility Procedures 
available when runnins the UTIL interpreter. 
The UTIL interpreter is an extension of the NEW Prolos interpreter, 
and as such contains all the feat~res described in the NEW documentation 
<which should be read before startina this manual>. 

This document is divided UP into sections which describe related 
Procer.h.rres, 
The index Provides an alphabetical list of all the Procedures available 
(and Points You into the text for fuller descriPtions>. , 
The appendix Provides a complete list of ALL the operators defined in UTIL, 
(This includes those also defined in NEW>. 

@subheadina(InPut/OutPut.routines) 
@beain(defns) 
@entrY[error(TYPe,List,Action>@><t,t?f)J 
RePort an error. If a clause of the form 'errmess(TYPe,Format)' 
then the elements in List will written accordins to this Format 
(by a call to 'writef(Format,List)'? OP cit). 
If such an error messase cannot be found then the default is to 
write out TYPe followed by List. 
In all cases the messase starts with"** ERROR•. 

can be found, 

A line of the form '(Action after error)' in then written before a call 
to Action is made. 
(Usual Action's will be continue, fail, break, abort etc.) 
The effect of a call to 'error' therefore depends ·on the Action specified, 

@entrY[tlim(Level>@><+>J 
Set the level of tracinS+ 
The current tracins level is set to Level 
This will affect the Printins of messases 

@entry[trace(Format,Level>@><+,+>J 
Output tracina messase. 
Emuivalent to 'trace(Format,Cl,Level>'+ 

( an :i.nteser). 
from 1 trace 1 (see below). 

n {~entry[t ri::ce (Format, List, Level)@> ( +, t ,t) J 
"'· // Outp1Ji:. trac-:i.ns me·:-sase. 

If the current tracins level <see 'tlim') is Sreater than, 
or emual to, Level (an inteser> then a messase is outPut by 
a call to -'writef·(Format,List) 1 • 

Calls to trace can therefore be Judiciously Placed throushout Your Prosram, 
their output beins controlled by usins 'tlim' to vary the amount of tracins 
material actually out.Put. 

@entrY[trdeP(Action,L.evel>@><+,t>J 
Perform a trace level dependent action. 
If the current trac-ins level (see -'tlim') :i.s sreater than, 
or eaual to, Level (an inteser) then a call to Action is made. 

@entrw[PrconJ(ConJunction)@><+>J 
"·,.,. 01 .. rl~Put. "2, con.Junction., 

'¾.Coi::t.Jt..mction (a comPle;•{ term f·ormed from a chain of (_ & _) >, 
is W'f"i..tt.en one con-h..mct Per 1 ine, with an irident of four 
spaces "on-each l :i.ne. 
(Only one l•vel is considered (ie Cl & C2 & Rest etc>, and any final 



atom 'true' is not Printed.) 

@entry[prexpr(ExP~ession>@><+>J 
Output a ioaical exPression. 
ExPression is a complex term constructed with the functors 
(_ & -> (conJunction) and(_•_) (disJunction). 
It is written in such a way as to brins out the loaical 
structure of the ExPression. 
(Try an example). 

@entrY[Prlist(List>@><+>J 
Output. a 1 i st. 
List is written one element Per line, with an indent of 
four spaces on each line. 
(OnlY one level is considered). 

@entrY[read_in(Sentence>@><->l 
InPut a sentence. 
read_in reads characters from the current inPut until the 
occurence of one of the characters {•.•,a, 0 ,•1°} followed 
B Cline) terminator (op cit) is found. 
fhis character seauence is Parsed in a simple fashion to 
Produce a list of words - Sentence. 
Sentence will contain a seauence of atoms and inteaers. 
(Groups of letters are made into atoms, arouPs of diaits 
into intesers. All other characters are individually 
rePlaced by their corresPondina atoms. 
The last atom in Sentence will correspond to the final 
character, ie it will be one of{'.','!','?'}.) 

@entrY[writef(Format>@><+>J 
Formatted Mrite. 
Eauivalent to 'writef(Format,[J)'. 

@entrw[writef(Format,List)@><+,+>J 
Formatted write. 
Format is an atom whose characters will be outPut. 
Format maY contain certain special character seauences 
which specify certain formattina actions. 

~ The followinS seauences result in Particular 
~ (other1,..1ise hard to use) characters beina out.i:·ut. 
v @besin(verse) 

'\n' <NL> is output 
'\l' <LF> is output 

<CR> :i. s output 
<TAB> is m.1tp1.1t 
The character a,• is output 
The character aza is outPut 
where nnn is an inteser (1-3 diaits> 
the character with ASCII code nnn is outPut 
(NB: nnn is read as DECIMAL> 

@end(verse) 

next 
b'!::! 

The next set of special seauences specify that items be taken 
from the List and outPut in some way. 
List, then, provides all the actual terms that are reauired to 
be output, while Format specifies when and how this is to occur+ 
@besin(verse> 
'%t' write the next item (mnemonic: term> 
'%w' write the next item (identical to '%t') 
1 %a1 writea the next item 



'%d' disPlaY the next item 
'%P' Print the next item 
'%1' output the next item usins Prlist 
'%c' outPut the next item usins PrconJ 
'%e' output the next item usins PrexPr 
,· ".Zr1 ' t t h ., • t - PU - e nex~ 1 em as a character (ie it is an iNteser> 
'%r' write the next item N times where N is the second 

item (an inteser) 
'%f' Perform a ttwflush (no items used> 
@end< ve t'se) 
The followina examPles may help to exPlain the use of writef. 
@beain(verse) 
writef('Hello there\n\n'> 
writef('%t is a %t\n',CPerson,ProPertwJ> 
writef('InPut: %1 \nBecomes: %e\n \7',[In,Out]) 
@end(verse> 
{?end ( defns > 

t~s:ubheadins(List routines> 
(?bes in ( defm,.) 
~entrw[aPPend(List1,List2,List3>@><?,?,?)J 
List3 is the list formed by aPPendins (concatenatins> 
List1 and List2. 

@entrY[disJoint(List>@><+>J 
List is disJoint (ie it contains no duplicates. 
Tested by unification). 

@entry[last(Element,List>@><+,?>J 
Element is the last element in List. 

@entry[listtoset(List,Set>@><+,?>J 
Set is the set of elements of the list List. 
Cie Set is a list containins no duplicates.> 

@entrw[nextto<X,Y,List)@><?,?,?>l 
The elements X and Y are next to each-other 
in the list List <with X to the left of Y>. 

~@entrw[numlist(N1,N2,List>@>C+,+,?>J 
List is a list of intesers from Ni to N2. 

@entrY[Perm(List1,List2>@><+,?>J 
List2 is a Permutation of Listi Cie a similar list with 
the elements Permuted). 
If List2 is a variable then backtrackins will vary it across 
all Possible Permutations of List1. 

@entry[perm2(A1YA2,X1,X2>@><?,?,?,?>J 
The Pair Xl-X2 is a Permutation of the Pair A1-A2. ~ 

@entrw[remove_duPs(List1,List2>@><+,?>J 
List2 is a list with the same elements as Listi except 
that all duplicates have been removed 
(identical to 'listtoset'>• 

@entry[rev(List1,List2>@><+,?>J 
List2 is the list Listl with the elements in reverse order. 

@entrw[select(Element,List1,List2>@><?,+,?>J 



Element is a member of List-1 and List2 is a list ident.ical 
to Listi except that Element has been removed. 
@end(defns) 

@subheadins<Set rou~ines> 
H:1bes in< defns) 
The f·o1101.oJing routines are set-like operations which maniF·ulate 
ordinary Prolog lists. 
@entrY[intersect(Set1,Set2,Set3>@><+,+,?>J 
Set3 is the set intersection of Seti and Set2. 

(!?entrYtmember(Element,List)@>f?, ·r) J 
Element is a member of List. 
(Likely to be used on non-set lists!). 
member is nondeterminate when Element is a variable. 

@entry[memberchk(Element,List>@><+,+>J 
Element is a member of List. 
Like member except determinate (ie it has a cut). 
Use this version when Just checking membership. 

lentrY[setea(Set1,Set2>@>(+,+>J 
- The sets Seti and Set2 are emuivalent. 

@entrw[subset(Set1,Set2>@><+,+>J 
Set1 is a subset ot' Set2. 

@entrw[subtract(Set1,Set2,Set3)@><+,t,?)J 
Set3 is the set formed bw subtracting Set2 from Seti. 

@entry[union(Set1,Set2,Set3)@><+,+,?>J 
Set3 is the union of Seti and Set2. 
@end(def"ns> 

@subheadins<Invocation routines) 
These routines Provide various odd waws of" callins things. 
Some of them are Pretty hackw! 
@begin(defns> 
@entrw[anY(Goallist>@><+>J 

, A member of Goallist is true 
Ie Call the members of Goallsit until any one of them succeeds 
(will keep soins if backtracked into>. 

@entrw[bindins<N,Goal>@><+,+>J 
Return the N'th bindins when Goal is called. 
Ie Goal will end UP instantiated as it would after 
N redo's due to backtracking (or will fail if that 
wouldn't. occur). 

@entrY[findall<X,Goal,List>@><?,+,->J 
List is a list of all X's such that Goal. 
Ie List contains all the instantiations of X that result 
from the various returns of Goal durins backtrackins. 
(Beware the non-declarative nature of this routine!!). 

@entry[for<N,Goal)l><+,t)J 
Call Goal N times (recursivelY>+ 

@entry[forall(Goal1,Goal2)@><+,+>J 
For all Goal!, Goa12. 



le For ever-s time the Goali succeeds (durins backtrackins), 
Goa12 must also succeed. 
Models <x><Goali<x> -> Goal2<x>> in some sense. 

@entry[foreach(Goa11,Goa12,0P,X,Answer>@><+,+,+,?,->l 
For each Goali, call Goal2 and collect UP all the resultant 
instantiations of X, usins OP as a 2-arY functor to 
form the resultant risht-recursive tree (of OP1 s> - Answer. 
This is a slishtlY SOUPed UP 'findall', except that two 
soals are involved and there is the Possibility of construct.ins 
th~ result in other forms than a list. 
If OP= 1 • 1 then Answer will be a list, 
but anY other atom can also be used 
(es If OP= 1 +1 then Answer would be of the form A+ B + C etc.) 
OP can also have the form [0P2,DefaultJ, 
in this case 0P2 is the functor used for construction and Default 
is returned if Goa11 never actually succeeded 
(If OP= 1 • 1 then CJ is the Default). 
foreach will fail if Goal2 ever fails, or if 
no Default is SUPPiied when one is reGuired+ 
You maY well feel that this routine is slishtlY special Purpose! 

:)· 1:?rend < defns > 

@subheadinS(APPlication routines> 



I* EDIT.PL: Get to an editor and back asain 

%%% Run this module interpreted 
%%% EDIT remuires no other modules 

UTILITY 
La1,..1r·ence 
Updated: 1 June 81 

% This relies on the new evaluable Predicates which arrived.in 
% recent Prolos versions. It has been updated to the latest 
% (3.31 onwards) versions usins save/2, tmPcor/3, run/2. 

% edit currently runs the FINE editor and returns by runnins the 
% version o? Prolos in mec: 

-r--

% Redo a ?ile by editins it and reconsultins it 

' 1~edo (File> 
:- •?dit(File), 

reconsult<File), 
! • 

;t Edi. t a fj_ J.e 
Build the FINE CCL strins 
Save state into prolos.bin 
Run FINE 
On return - delete Prolos.bin 

% Note that t-he con,rnar,d st.rir,s t.o Fir,e is vet\~ 
delicate! All the newlines, a!•'s etc are 

% imF,ortant .. 

edit(File) 

0 :- name(File,Chars>, 
edit_chars(Chars,O,Command,a 

mec: prolos ! ">, 
< save('prolos.bin',1> 

f tmPcor(tell,edt,[32lCommandJ), 
run('sysl?ine',i) 

) , 
! , 
see('prolos.bin'>, 
rename('prolos.bin',[J). 

% Add a dot to the ?ilename i? not already there 
z· and aPPend on the rest o? the CCL strins 

edit_charsC[ClCsJ,KO,[C:RJ,T) 
:- edit_dot(KO,C,K>, 

edit_chars<Cs,K,R,T). 

edit_chars([J,0,[461TJ,T> :- !. 



edit_chars([J,1,T,T>. 

edit_dot<l,_,1). 

edit_dot<0,46,1) :- !. 

.~dit_dot(O,_,O). 

% Alreadw found 

% Found the dot 

% Not found wet 



C 

I* FILES.PL I Routines for PlBYinS with files 

%%% Compile this module 
%%% FILES reGuires no other modules 

:- Public check_exists/1, 
file_exists/1, 
oPen/1, 
oPen/2, 
close/2, 
delete/1. 

:- mode check_existsCt>, 
file_exists(t>, 
open<+>, 
DPen(T,t), 
close<+,+>, 
delete(+). 

UTILITY 
Lawrence 
UPdatedl 2 APril 81 

% Check to see if a file exists and Provid2 
% an error messase if it doesn't 

check_exists(File) 
:- file_exists(File>, 

! • 

check_exists(File> 
:- ttvnl, disPlay('! Filel '), disPlaY(File), 

disPlaY(' does not exist.~>, ttYnl, 

0 
fail. 

file_exists(File> 
:- atom(File>, 

seeinS(Old), 

% Succeed if a file exists, otherwise fail 

< nofileerrors ; fileerrors, fail >, 
see<File), 
fileerrors, 
seen, 
see(Old>, 

. % 0Pen a file, checking that it exists 

oPen(File) 



:- check_exists(File>, 
see(File) .. 

OPen ( Old, f j_ le) 
:- seej~r,s(Old), 

oPen(File)+ 

close(File,Old) 

o-

:- close(FiJ.e>, 
see(OJ.d) .. 

delet.e(File> 

0 

:- open(Old,File), 
rename(File,CJ>, 
see (Old) ❖ 

% Qpen a file and return current ~ile 

% Close file and see old file asain 

% Delete a file (note that rename rea1Jires that 
% the file be oPen> 



/* WRITEF,PL : Formatted write routine (and support) 

%%% ComPile this module 
%%% WRITEF reouires no other modules 

UTILITY 
L;,11,,rrenc-e 
Updated: 11 Hay 81 

;<, FIXES 

% 

SPlit the (now obsolete) module IOROUT into two: WRITEF (this one> 
.and TR,:.,CE., 
Added cuts to writefs to make it determinate (it's tail recursive). 

/*EXPORT*/ 

:-•·· Public t.t.yprint/l, 
Pr·1:i.s.t/:!., 
i::·rconJ./l, 

❖ -- mocle 

1;Jr·itef/:L, 
i,J'f':i.tef/2., 

ttYPr·int(?J, 
PT'J.ist(""f) !' 

P rc·or-h.i (?) ;, 

P J·t!":i}~P r· ( ~1:-) !f 

Prlosc?,,+,-,?,?>, 
doexPr(+,?,?,+,-,?,?J, 
F·r·e1E- ( i- ~, "t·), 

wr·it,~fC+), 
1,,1r·itef·<+,+>, 

nobtwritefs<+,+>, 
1,,1 r i ·!.:,.ef·s C +, +) , 
·=":::-tion( +, +, ··), 
·=-F·ec :i. a 1 ( +, --) , 
set.c•:Jt.:ie ( +, --, --) , 
setdisits<+,+,-,->, 
"'-'r·i telot.-E; <?, + >., 

% Print (therefore use Pretty Print.ins) onto 
~! t.f-1(?. t.e 1~n1 i r·,a 1 

tt~:!PPint<X> 
t-·· see:f.ns(Old), 

E.e1? ( l .. iSf.~ r ) , 

F~ r i. r1t-( }{) !J 

~.:-et::~(()lci) ❖ 



% Print a list, one element Per line 

Prl:i.st(C:l) ! ., 

tab(4), Print(HD>, nl, 
Prli~;.t(TL.)-:-

% Print a conJunction, one element Per line 

PrconJCtrue) :- ! • 

F·· l ... C(Jr1.j ( 1f-f &JJ) 
~: .... f !1 

tab(4), Print<A>, nl, 
:=-·r,~or1.J(f;:) ❖ 

F' r·con,_i ( 14) 

: tabC4), PrintCA), nl. 

% Pretty Print a simPle losical expression 
% This is done by first Printin~ the losical 
% structure usinS Xl X2 etc to name the components 
% and then Prin~1ns the 'values' of Xl X2 etc on 
% sPearate lines. 

:- Prlos<ExPr,1,N,Elements,[J), 
nl, write(' where:'>, nl, 
Prels(Elements,1), 

I B,Nin,Nout,Elements,Z) 
! !-' 

doexpr(38,A,B,Nin,Nout,Elements,Z). 

: ••• ! ' 

doexpr(35,A,B,Nin,Nout,Elements,Z). 

PrloS(X,Nin,Nout,[XlZJ,Z) 
:-- Pt.Ji:.( ":X"), 

!.-H·i.te CN:i.n), 
Nout. ir:; Nin··H. 

doexPr(Conn,A,B,N:i.n,Nout,Elements,Zl 
:- PU-f:..("(n), PUt( 0 "), 

Prlos<A,Nin,Ninter,Elements,Rest>, 
Put(" ">, Put(Conn), putC 0 n>, 
PrlosCB,Ninter,Nout,Rest,Z>, 

r 



Prels([FirstlRestJ,N) 
:- write(' X'), writeCN), write(' - '), Print(Firstl, nl, 

N2 is Nt1, 
Prels(Rest,N2). 

% Formatted write utilit~ 
% This converts the format atom to.a strins and 
% uses writefs on that. Note that it fails back over 
% itself to recover all used space, 

writef(Format) : writef(Format,[J). 

writefCFormat,Listl 
:- name<Format,Fstrins>, 

writefs(FstrinS,List>, 
fail. 

writef(_,_). 

% Formatted write for a strins Cie a list of 
% character codes). 

writefs([J,X). 

writefs([37,XlRestJ,List) 
:- actionCX,List,List2>, 

! , 
writefs<Rest,List2). 

writefs([92,XlRestJ,L) 
:- SPecial(X,Char), 

! !: 

Put<Char), 
writefs(Rest,L>. 

writefs([92lRestJ,L> 
:- setcode(Rest,Rest2,Char), 

! , 
Put(Char>, 
writefs(Rest2,L>. 

writefs([CharfRestJ,L) 
:- put(Char>, 

writefs(Rest,L), 

action(116,EHDITLJ,TL) 
:- Print(HD>, 

character 



action<lOO,CHDlTLJ,TL> 
:- disPlaYCHD), 

action(119,[HDITLJ,TL> 
:- writeCHD). 

action(113,[HDITLJ,TL> 
:- writea<HD>. 

action(112,[HD:lLJ,TL> 
:- Print(HD), 

action(108,[HDITLJ,TL> 
:- nl, Prlist(HD), 

action(99,[HDITLJ,TL> 
:- nl, PrconJ(HD), 

action(101,EHDlTLJ,TL> 
:- nl, PrexPr(HD>. 

action(102,L,L) 
:- ttyflush, 

action(llO,CHDITLJ,TL) 
:- PUt(HD). 

action(114,CT,NlTLJ,TL> /* r */ 
:- writelots<N,T). 

SPecial(ll0,31). 

sPecial(114,13), 
sPecial(116,9). 
sPecia1(92,92). 
sPecia1(37,37), 

setcodeCList,Rest,Char> 

I* l 
I* r 
I* t 
I* \ 

:- setdisitsCl,List,Rest,Disits>, 
name(Char,Disits>, 
Char< 128. 

setdisits(N,[HDITL1J,Rest,[HD:TL2J) 
:- N =< 3, 

HD >= •on, 
HD =( u9n, 

! , 
N2 is Ntl, 
setdisits(N2,TL1,Rest,TL2). 



writelats<O,_) :- !. 

writelots(N,T> 
:- N > O, 

N2 is N-1, 
write(T), 
writelots(N2,T). 



/* TRACE.PL: Tracins routines 

%%% ComPile this module 

UTILITY 
Lawrence 
UPdated: 11 Maw 81 

%%% TRACE reauires modules: WRITEF, FLAG 

% FIXES 

% (11 Maw 81) 

~ 
N 

SPlit the (now obsolete) module IOROUT into two: WRITEF and 
TRACE (this one), 

:- Public 

:- mode 

tlim/1, 
ton/1, 
toff/1, 
toff/0, 
trace/2, 
trace/3, 

tlim(?>, 
ton(?), 
toff(?), 
toff, 
trace<+,+>, 
trace<+,+,+>, 

% Error messame handler 
% Prints a (writef stwle) roessame and then Performs 
% the specified action, 

errorCFormat,List,Action> 
:- nl, write('** ERROR 1>, 

writef(Format,List>, 

tlim(N) 

writef(''n 
Action, 

( %t after error >,n 1 ,EActionJ>, 

% Set tracins level for level conditional tracins 

:- flas(tfla~,Old,N), 
ttwnl, disPlaw('Tracins level reset from'), disPlas(Old), 



ton(Name) 
:- tracins(Name>, 

! ' 

% Set/unset various name conditional trace messases 
The Name nall" is treated specially by trace/3 to 
effectively switch on ALL named tracins messases. 

disPlaY('You are already tracins '>, disPlaY(Name>, ttYnl. 

ton(Name) 
:- asserta( tracins(Name) >, 

disPlaYC'Now tracins '), disPlaY(Name>, ttYnl. 

toff(Name) 
retract( tracins<Name> >, 
! ' 
disPlay('No lonser tracins '), disPlaY(Name>, ttYnl. 

tof~(Name) 
:- disPlay('You were not tracinS '), disPlas(Name>, ttYnl. 

toff :- abolish(tracinS,1), 
disPlaY('All named tracins switched off'), ttYnl. 

% Print out a trace messase 
There are two stsles of trace 

% Those conditional on a specific name and those 
% conditional on a numeric tracins level. 
% Name conditional trace messase are switched 
% on and of usins ton(_) and toff(_) 
% Number conditional trace messases are dependent 
% on the tlim(_) flas which specifies the current 
% level of tracins. 

trace(Format,N> :- trace(Format,[J,N). 

trace(Format,List,Name> 
:- atom(Name>, 

C tracins(Name) 
! , 

; tracinS(all) >, 

writef(Format,List>. 

trace(Format,List,N> 
:- inteser<N>, 

flas<tflas,M,M), 
N =< M, 
! ~ 
write~(Format,List). 





0 

/* READIN~PL: Read in a sentence into a list o~ words 

%%% Compile this module 
%%% READIN reauires no other modules 

/*EXPORT#/ 

:- Public read_in/1. 

I* MODES :ii</ 

:- mode rea.d_:i.n(?). 
:- mode ini tread<-)+ 
: -- mode readrest(+,-). 
; -- mode wor,:H ··-,?,? >. 
:- mode words(-11'"f,?). 
: -- mode alPhanum<+,-J. 
: -- mode alPhanums<-,?,?>. 
:- mode dig:i.t.s<-,?,'"n. 
: -- mode disit(+>. 
:- mode J.c<+,-;. 

UTILITY 
Lawrence 
UPdated: 30 march 81 

\. 

read_in(P>:-initread(L>,words(P,L,CJ>,!. 

initread(CK1,K2lUJ>:-set(K1>,aetO<K2>,readrest(K2,U>. , 

readrest.(46,L> :- !, Possib1Ythede(46,L). 
readrest(63,L) :- !, Possib1YtheJeC63,L>. 
readl'est.(33,L.) t- !, Possib1Ythere(33,L>. 
readrest<K,[Ki~UJ>I-K=<32,!,set(K1>,readrest(K1,U). 
readrest(K1,[K2lUJ>:-setO(K2>,readrest(K2,U>. 

PossiblYthere<C,Rest) 
: -· repeat, 

set.O < Ne~<i.:, > , 
Ne>d:, =\..= 32" 
<Next=?= 31, 

! !> 

Res-t. = Cl ; Rest= [Next;Morel, 
readrest(Next,More) 

wards([VIUJ) --> word(VJ,!,blanks,words(U). 



words([])--> [J ❖ 

word(U1) --> [KJ,{lcCK,K1)},,,a1PhanumsCU2J,{name(U1,CK1lU2J)}" 
wordCN> --> [KJ,{di9it(K)},!,disitsCU>,{nameCN,CKlUJ)}. 
word(V) --> [Kl,{name(V,CKJ)}. 

alPhanums([KllUJ) --> [Kl,{alPhanum(K,Kl)),!,alPhanums(U). 
alPhanumsCCJ> --> CJ. 

alPhanum(K,Kl)l-lcCK,K1). 
alPhanum(K,K>:-di9itCK>+ 

diSitsC[K!UJ> --> CKJ,{di•itCK)},!,di•its(U). 
diaitsCCJ> --> CJ. 

blanks--> [KJ,{K=<32},!,blanks. 
• blanks --··> [J., 

lcCK,K1>1-K>64,K<91,!,K1 is K\/8'40. 
/lc<K,K>:-K>96,K<123. 



/* LISTRO.PL: List ma~iPulatins routines 

%%% ComPile this module 
%%% LISTRO reauires module: 

:- Public SPPend/3, 
dis.Jcd.nt./1., 
1-~-==-t-/~2, 
1isttc;~;.et./2l' 
rie}t·tt.o./3, 
num J. i !=-t./3 , 
Per·m/2, 
Perrr,2./-4, 
re111or.../e.-~Cli.JPs,/2, 
r,?'-.//-;.~, 

select/3, 
·:::.u111l i st./2, 
PSi Y'"fi'OIT!/°4 • 

mod,:;~ 
r11,::i1-::ie 

merde 
mocie 
mi::Jcl€• 

mode 
mode 
fiJC1tje 

mode 

8PPE=rrd ( ~f, ·r, ··r) ❖ 

d:i.s~.iointcn. 
last(?,?). 
1 ist.t.i:lsei.:. (rt",?) -r 

ne:c{t. t.o ( ··r-, '?, 'f) • 

numlist(-h+i,'f"). 

pe r·m2 < "?, ? , ·r· , ·? > • 
remove_duPs(?,?). 

:- mode rev(?,?). 

SETROU 

:- mode revconc(?,t,?>. 
:- mode select(?,?,?). 
:- mode sumlist<t,?>. 
:- mode Pairfrom<+,?,?,?). 

aPPend([HDITLJ,L,[HDILLJ) ;- aPPend(TL,L,LL). 

disJoint([HDITLJ> 
:-· mem.berchk(HD,TL), ! , f.::::il 

disJoint(TL). 

UTILITY 
l.ra1pJ Pt?r1c·e 

UPdated: 31 March 81 



last(X,[XJ> :- !. 

lastCX,CHD!TLJ> :- last(X,TL>. 

listtoset([J,[J). 

listtoset([HDITLJ,Ans> 
:- memberCHD,TL>, 

! , 
listtoset(TL~Ans). 

listtoset([HD:TLJ,[HDlAnsJ> :- listtoset(TL,Ans). 

nextto(X,Y,[X,Y, •• RestJ), 

nextto(X,Y,[HDlTLJ> :- nexttoCX,Y,TL). 

numlist(N,N,[NJ) :- !, 

numlist(N1,N2,[N11RestJ> 

N3 :i. s N 1. + 1 " 
numlistCN3,N2,Rest). 

:- select(X,L,R), 
F .. e r·rr1 ( f;:, Xs) -:r 

rev(L1,L2) :- revconc<L1,[J,L2). 

revconc([J,L,L). 

revconc([XIL1J,L2,L3> :- revconc(L1,[XIL2J,L3). 



select(X,[XITLJ,TL). 

select(X,[YITL1J,[YITL2J) :- selectCX,TL1,TL2). 

% Sum a list of intesers 

sumlist([J,0) :- !. 

sumlist([HdlTlJ,Sum) :-
sumlist(Tl,TlSum>, Sum is Hd+TlSum, !. 

% Get a Pair of elements from a list, also 
% return the rest. Pairs are only returned 
% once (not twice different ways round) 

PairfromC[X/TJ,X,Y,R) :- select(Y,T,R). 

Pairfrom([HlSJ,X,Y,[HITJ) :- Pairfrom(S,X,Y,T>. 



/* SETROU.PL : Set maniPulatins routines 

" 

ComPile this mqdule 
SETROU reeuir~s no other modules 

:- Public intersect/3, 
tt1(~fi1t•e r ~.12? 

memberchk/2;, 
nmembe r· /7,, 
-:;et.,?!:-i./2, 
E .. iJbset .. .l:2 r 
E-ubt r·act/:), 
1-1nion/~;. 

:- mode intersect(?,?,?). 
:- mode member(?,?). 
:- mode memberchk(?,?). 
:- mode nmember(?,+,?). 
:- mode setee(?,?). 
:- mode subset(?i?>. 
:- mod~ subtract<?,?,?). 
:- mode union(?,?,?). 

intersect([J,Set,[J). 

intersect([HDITLJ,Set,[HDIAnsJ) 
:- member(HD,Set>, 

i , 
intersect(TL,Set,Ans). 

UTILITY 
I_ c=:t.-. .r re r1 c· e 
UPdated: 31 March 81 

intersect([HDITLJ,Set,Ans) :- intersect(Tl,Set,Ans). 

member<X,[XITLJ). 

member<X,[Y!TLJ> :- member(X,TL>. 

memberchkCX,[X:TLJ) ;- !, 

memberchkCX,[YITLJ) :- memberchkCX,TL>, 



% X is the N'th member o? List 

nmember(X,[XI_J,1). 

nmember<X,[_lLl,N) 
:- nmember(X,L,M>, 

N is M+l. 

setem(S1,S2> :- subset(S1,S2>, subset(S2,Sl). 

subset([J,Ys). 

subsetC[XIXsJ,Ys> 
:- memberchk(X,Ys>, 

subset(Xs,Ys>. 

subtract([J,Ys,[J). 

subtract([XIXsJ,Ys,Zs) 
:- member(X,Ys>, 

! , 
subtract(Xs,Ys,Zs>. 

subtract([XlXsJ,Ys,[XlZ~J) :- subtract(Xs,Ys,Zs). 

union(EJ,Ys,Ys), 

union([XIXsJ,Ys,Zs> 
:- memberCX,Ys>, 

! , 
union(Xs,Ys,Zs>. 

-
union([XIXsJ,Ys,[XlZsJ) :- union(Xs,Ys,Zs>, 



well(Functor, Arity) asserts that Functor/AritY is no lonser to be 
checked. So it chanses the stub to a direct call, e.s. 

dick(A,B) :- medSdick(A,B). 
% This is easily chansed back by 3 Sick". 

well(Functor, Arity) :-
atom(Functor>, inteser(AritY), AritY >= O, 
-··1Iiei:l~;n1r.icie·.r (f~1_1r·,i::~t.or·, t~rit.~, t~et~F-t_i1-1c·, -f?°!I!IT1P1-=:::t.f:~), ! 71-

abolish(Functor, AritY), % remove old stub 
Senterms(Functor, NewFunc, AritY, [J, Head, Call>, 
assert(( Head:- Call )), 
! ❖ 

well(Functor, Arity) :-
write('! MEDIC hasn''t been consulted about'>, 
write(Functor/Arits), nl, 

% binds T1 to FlCA, ••• ,Z) and T2 to F2CA, .•• ,Z)~ 

Tl =•• [FllArssJ, 
T2 =•• [F2lArssJ. 

Senterms(Fl, F2, N, Arss, Tl, T2> 

% modes(Modes> is Siven a comma-list of mode-declarations, which I call 
% *temPlates" here, For each temPlate, it checks that the new template 

doesn't conflict with a Previous template for the same Procedure. In 
% ans case it creates an entry in the table medSmode and then sass that 

E.s. Siven :- mode dick(+,-> it stores 
medSmode(dick, 2, medSdick, dick(+,-l). 

% ana creates the stub 
dickCA, Bl :- medScheckCdick(+,->, medSdickCA,B)). 

% MEDIC is free to create anY new name in Place of medSdick; onlY this 
section of the Packase knows what that name is. 

% know how the run-time checkinS is done. 

m s<','(A,B>> :- !, 
ffrJ:JCfe·:5 ( t1 ) :-' 

f!tC:t(:-ie-E:. ( kJ) ❖ 

functor(TemPlate, Functor, AritY), 
( retract('medSmode'CFunctor, Arits, NewFunc, OldTemp)), 

comPare<OldTemP, Template) 
; senname(Functor, NewFunc) 

assert('medSmode'CFunctor, AritY, NewFunc, Template)), !, 
sick(Functor, Arity). 

% comPare(Old_temPlate, New_temPlate) checks that the new descriPtion 
doesn't conflict with the old, At the moment this is a simPle = test, 

% but some more complex test misht be Justifiable. 

... -
ti~:rne .I ❖ 

write('! New mode declaration'), write(New>, 
write(' conflicts with'), write(Old), nl, 



' write(' New declaration ~c~erLed.'), nl. 

~enname(OldAtom, NewAtom) 
r~1.r:::rfre(f)lcJf~t-c)ITt!1 (Jlcif-la111E1) :J 

aPPend( 8 med$n, OldName, NewName), 
name(NewAtom, NewName). 

BPPend([HeadlTailJ, More, [Head:RestJ) 
aPPend(Tail, More, Rest). 

aPPend([J, More, More). 

% others handles miscellaneous thinss like "oPH, "reconsulta. 
% Perhaps other commands should be obeyed too? 

othersC','(A,Bl> : !, 
ot.t·it::~r·s. ( r=-r) !! ! ~ 

C)t.f"'1t::: r~::, ( f)) ❖ 

{JF;.• ( j~~ !} I':i !! c: ) ❖ 
others(reconsult(A)) :- !, 

meci:i. c ( h) ., 

c::: r~-:::.([ .. ··A]) ~- .. ! 1 

t.r-ue. 

\ 



'* TIDY.PL: Lawrence's So fast, hacked UP, version of Tidy 

Updated: 2 Ausust 81 

This rode imPlements a simPle tidy/evaluator which tries to 
maximise evaluation. It is SUPPosed to be efficient so that there 
is not much expense involved in usins it as a first step to somethins 
else. It traverses the inPut term in a sinsle Pass and does not 
build ans sisnificant intermediate structures. It Performs two 
kinds of function: 

1) SimPle normalisation 

1~ 11 c;1:::·(:1.J rer1c:·e·:::. cr·f· t.f-li? C:tF ... ~? r-2:t.\J-r"E; .l. arit:i ... .;: r-1? rerrro\!1?-c! i. r1 
;-:4 a ~1 c11_1 r- o ·f ::f; .3 r1 cJ -}· ¼ 

Bass are formed for* and f. These bass are left recursive 
trees built with the functors*(_,_) and f(_,_). All numbers 
in the bas are evaluated and the result, if anY, 
be the toP rishtmost element of the bas. This will not be present 
if it would be the unit element of the bas. Nested exponentiations 
Cot the form ((A-B>-c>-D etc) are collapsed into their base 
to the power of a multiPlication bas (ie A-<B*C*D>>. 

~~ 

_.l' \.\ 

b 

(This form Sives the advantases of bass, ie traversins, selectins 
elements is easy and You know when You've finished, while leavins 
the expression as a standard alsebraic term. However this maB not 
be oPtimal for all Purpose~) 

Numerical evaluation is Performed where Poss101e. Adv?nta~e is 
taken of the associative ProPerties of* and f (as the bass ?~a 
formed). Some simPlifYins rules are aPPlied concernins zero and 
unit elements of these bass. A small amount of distribution of 
one operator over another is done where this will aid evaluation. 

The total set of functions tl1dl tid~ artr•ally tidies are as follows: 

,~:;{F-··p1:e-;::.'S:-iC)r1·::; irt~-,._iCtl:..,ltr,~J c,t.J-1er· 1:=•!.Jf"'1f.:t.:f.or1s v3r--e hE:r11:Ied 1.:.c:1 8\r'al if" ;~11 t~i"1eir· 
arsuments have been evaluated (to numbers), This mas result in these 
simPle expressions beins reduced to numbers (which mas then be involved 
in further evaluations). 

t.JB Tici::::: si71.Jr_1lc! t:re i.Js.ed as t.f·1e e~{F·re-~;s:i.ort £:.if.J;:::111;:::t.or· irfs.t.(-.~ai;J c*·f 1:~.-1.i=.:=l 
(from LONG.PL) whenever the expressions are (or mas be) Partly 
symbolic. It will call eval for all the numeric subexpressions 



(usins its normalisation tricks to try and maximis~ the the amount 
of numeric evaluation>. Over Purely numeric expressions tidy will 
be eauivalent to eval. 

There is undoubtablY scope for improvement. I can think of: 

a) Add knowledse of some more ~imPle functions <NB Some 
odd bits have been added, see sPecial_fun/2), The old tid~ 
and normalise had some simplifications for eeualities 
and ineeualities as well. 

ImProve the evaluation, Only self Senerated 
(such as *-1, --1> are distributed at the moment. 
tidY does not handle such thinss already oc~urins 
in the input. Es <a*b~-11~-1 is left as it is. 
But it is arsuable how much of this should so on, 
CTrY to Produce bas with the minimum number of 
reciPricals/nesatives?> 

c) Various People seem to want sin/arcsin Cetcl cancellins 
added for Sood measure, 

SIGNIFICt;NT BUG 

There is a losical bus in the current code. I have ~ssumPd 
that when bas sweePers bottom out, the tidied version.of 
the bit at the bottom will not be the sort of thins that could 
h~ve been incorporated into the bas, otherwise we would 
have spotted it and kept Soins. However~ this is not true! 

When the c*d comes back it is a mulbas and should be merSed 
with the UPPer a*b mulbas. The current code doesn't do this 
because it I didn't realise that the lower bas could be hidd•n 
as shown in the example. When I find time I intend to rewrite 
the affected bits so that a proper bas merse is defined and 
aPPlied. The interestins bit is how to do this without 
rebuildins one of the bass comPletelY - ie bs usins Partial 
structures a la difference lists. But I am not sure how ffiL~h 
I care about such efficiency/complexity hacks ans more. TrYinS 
to be clever in the current code tausht me what an effort it 
is. c::r11:f t•·1c:t1 .... 1 it. t11ai-~~e'S:~ t-i-ii r!:£-1·=- ITit.J::::!1 rrio r<:.:' t~orrtr· 1 :i. c .3·t ,;:ici ❖ 1,.Jt·1 .=::t.. I r-1=!;.:~ 11 ~::! 

r,e 1? ci. i s 2: ;=•· 1~ ;::: 1:--t--it:- a. l P r-1:J s r· 2::rr1 t- r-~~ r1 ·::; i~ o r rr12: t t Ct.ri s~ ·=:!st. e-ni t~) 

Unfold/Fold a multiPass specification into a sinsle Pass hack 
(Cf Burstall & Darlinston, Feather etcl. Please tell me when 
YOU have such a thins reads for use. 

** RECENT FIXEE 

Code for I and t added b~ Leon. This code leaves the 
structure of these functions as it was Cie no bassins 
is done>, however simPlifications are SPPlied. Note 
th-t this includes some identical element mersins (but 
this does not use associativity). 

Put som~ cuts in the code for & and I. Also renamed 
the predicates and flattened out the structures into 
separate arsuments (These little thinss!), 



Fixed problem stemmins from assumPtion that arithmetic 
alwass succeed. This was not true (power sometimes fai s) 
and resulted in tidy failinS when an arithmetic oPerat on 
failed. The fix involved movins the cuts i~ the ••. build 
and ••• fin routines which call arithmetic routines. No 
assumption is now made about their success~ even for 
add and multiPlY which should alwass succeed. 

Reordered the file a little and added some ~ore 
cfo(:·!.Jffrer1t-at~ icsr-1-? 

Added tids clauses for loss. 
Also normalize clause for sart 

When Siven nested variables tids Produces mbde errors 
-3~ .. t.h~:-:=-e ~::r1? r1ot. !:;-::F·e,:-treci-z F"i::-~ei:f t.f1i~- b 1:::! .3cf17jir1:3 c·t··11:c-i-:.S;. 
t.c1 2~r-r-~r-c:cr-·r:K2~t-E:, F~·l2:f;&:,-s .::::rrci 2= to~::.- Iet._.1eI er·"f!Jr·: fi'tP·=-c:.;:::Se 
j_ f'• t.-j_ ij 3:::: t"• .:::: i 1 S- -:~ 

Added the BUG note above and a couple of other comments, 

t~ t ci~::./21 
s.imP le/j_. 

% This version desisned for use with rational Packase (LONG) 
% In Particular it uses: 

moc.ie t. i i:t~ ( -1· , ... f ) , 
c!r.:it. i C!'::~ ( -}·::, -··) 7 

nurrib,::• r· / :i. 
e,.,~:1/.!~~ 

.::ii ci.1!~--3 
ff!t! 1 t. t P 1 ~ .. /3 
F:.-c::1rJe r· _/:3 

s. i rrif:. .. l f:! ( ·y ) !Zl 

tidsall<t,+,+,+,->, 

sPecial_fun<+,->, 

rfitJ lf.".1~;:~ ( -I· J :1 

p J.1.J·::-:. t-i 2=~-=~ ( -!· ) :1-

multids(t,+,+,+,-,->, 
ni:;~t-t f:i~:: ( ·f, -} , ---) , 
mulbuild(t,t,+,-,->, 
Plustids(t,+,+,+,-,->, 



Plusbuild(t,+,+,-,-), 
exPtidB(+,+,+,-,-F-1, 
~istr_inverseC+,->, 

andfinC+,+,-l, 
orfin(+,+,->, 
mulfinC+,+,-l, 
PlusfinC+,+,->, 
exPfinC+,+,+,->, 
n_exPfinC+,+,->, 



/* ImPlementaticn - some hints. 
( 0-

The toP level is Pretty straisht forward'! note that the invarient 
that all solution arsuments should be initially uninstantiated is 
suaranteed by unifYins the tidied expression with the outPut:variable 
risht at the end of the tidY operation CtidY/2). This is to avoid anw 
buss with outPut ars unification failures causins clauses with cuts 
to be missed. CYo;J should know t.Jhat this; mean1::. -- if not then think 
abo1Jt it. Es "?-· f"oo( a'!b). -foo<a,c) i- ! • foo( _,b). J 

The bas sw-eePins routines sweep acro1::.s the t.erm C le-ft t.c) risht 
-for mi.ii t:i.F·J. icatic.1n and division bass but r·i:Sht- to left down 1 

e!-~Pcment.iation chad.ns} Mith a Pair o·f accum1.ilat.ors beins p.;,."--Ssed 
across. Thus for multidy, Left and Lt.as are the two incomins' 
accumulators and Risht and Rt.as are the resultant accumulato~s 
aft!-?r tht-s bit of t,he tree has been looked at.. (For e}-~PtidY the 
names are the other way round>, One accumulator is the bas of 
sBmbolic str1.1ct1.11·es Ces Le-ft)~ t..he other is the bas of" n1.1meric 
structures (es Ltas>. The numeric bas will always be Just a number 
since the arithmetic operations are done immediatelB wheneYer a number 
is found. The symbolic bas may be emPtY, which is rePresente~ bY the 

... Pr·olos atom "emPi:-!:~,·. Simultaneously with this accumulation there is a 
~Process ot' Pushins down a distibuted term (Distr). This is one of <1r-1}. 

For m1JltidB t.his is the Po~1er that each -final element sf1ou1ct' be raised 
to, and -for Plustidw this is the multiPlier that each final ~lement 
should be m1.1J. t:i.Pl ied b!:h This value is fl iPPed ba-ck and t'ort.r as the 
toP down descent passes throush divisions (multidY} and subtractions 
(Plust.id~,d. 

The bas sweepers bottom out when they hit the toP of an exPression 
which theY won"t be able to incorporate. m2tidY and P2tidY s~e that 
this exPression sets (recursively) tidied, and then they incorporate 
this with the distributed term CsimPlifYins this away when it is l)t 

There is a special case here when the expression bottomed out on involves 
the same operation as will be used 1.-.rith the distrib1.it.ed term'• In this ca~-e 
the distibuted term can be shoved down into the bas below (b~ makins it 
the initial value of the numeric bas). Hulbuild and Plusbuild add whatever 
comes back from this to the accumulators. There is a decision here 
concernins which bas (symbolic or numertc> it soes in. If evaluation works 
on the incomins numeric bas <Lt.as) and the element then thi~ SiYes a new 
value for this bas (Rt.as>. Otherwise it will be Put into th~ swmbolic baa. 
There is a special case here for constructins with (Previous~y) empty 
bass. (Not wantins exPlicit tail markers, like [Jin lists, ~akes thinss 
sJ.ishtlB harder here0i,; 

E~{Ptidy is simPler in that it only recur-s:i.veh~ si.,.;eePs one side. Not.e t..hat 
it uses multidY so that all the Possible multiPlication basi on the 
risht hand side of the exp chain will Set Packed into one. Since this a 
risht to le~t sweeP down the chain there will be some reorderina of" 
elements from the oriainal. (However'! they are chansins from -exp chains 
to mul bass as well - so it's not important>. The bottom le-ft term in the 
chain comes out as the base of course¼ Thus exPtidY has this extra result. 

The various ••• fin routines take the final (accumulator) SY~bolic and 
nwneric bass and produce a fin~l term. There are various th~nss soins 
am here: SimPlification rules set aPPlied~ empty symbolic bass disappear 
and so forth. Mulfin and Plusfin check to see if the symbolic bas is a 
number, because I also want to be able to use them to slue arbitrary bits 
tosether (current axamPle: the use of mul-fin in P2tidy). ExPfin combines 
bits of exponential stuff with bits of multiPlication stuff (since the 



ba~e is to be raised to a mul bas). This makes it a bit more complicated. 

Ir·i BE:1 r1er·c::1 v:irte c~2=r1 n1af-!.€-~ 1J.·:.0:i t:)·f J..:.h~ ~-::ere, eletTii?t-it r·ec!tJc·t~ic:tr! t.c) c:-~cJE1F·let.el~::: 
._. .. ·t ~1· ' • r, ·- ,'l'. •n. -1. t.._ ... - -·-. ••• ,--! .1. - 1 ,I'•• n,I-· ·-. ·!· .-. -. · !~ .... .; i_,, .,· t ~ -,~- J .. "- ,I'•.._ 11• -. ,-- - ·1·· r, 1"· ~.l .; .... t .. 1. .•. r i :t. i--:::: ... -:::.- :...-111.-= t 11=:t.i- . .1- ,_ .. 1 .. .t .:. ~1L ..... -:=> _. , ... t-: 1· t. ~=-.:::. r~ t. ,.;. _. =· :...;i . t_.f 1,:.-: ... 1 :::!:.-: ..-.. .:.. . .. _.f .. .!.~=-

i mP lementat ion we would spot that the numeric bas <es Ltas) had become 
t-!-1f.::": :::t-:T·c, eiernei-ri:--Y .::::i-1(.1 ~~J{·? !::iJrJld t.f·,er! T"t?t.IJ'fr1 a ri=.,stiit. t:..1i·t.t-1i::Jtrf:. lt'.::tof.:.:i.r13 ariY 

further. This further oPtimisation is left as an exercise for the reader. 

(Marker - Ie, easY to find strins> 

% Tidy toP level 

ttYnl, disPlay('** llllf error: '), ttsPrint<X>, 
t. t-~!-rr 1 , 1.:i :i 1::-r~ 1 ~~~: ( ••• 
-l:.r-1:,,c1?. 

(trace and continuins •.• )'), ~tunl• 

% The seneral tids routine 
% Dispatches on special bas t~pgq (or losical ops) 

cJot. :i., cl~ ( t-"=1 ~ r~:--,r,s-1. ) , 

otherwise Just tidies arsuments 
and then attempts evaluation. 

r.":fot-:i. cf~:~ ( k:! :1 r=1-rz~.:?.) , 
and~in(AAs1,Ans2,Ans). 

:i. d~ ( 1~:fi=B, 1-~ins.) 

:~ .... ! !1 

,jc:1t.tci':::!(it1sf~r1~-l J 'l 
cicrl:. i i:1~ ( :B, t~rr:=r2) , 
or~in(Ans1,Ans2,Ansl. 

cir)t. :t f."l•:::: ( }< !} i~·1r1s) 
:~ .. - ITtf.J 1 f.:-t .:::£ ( }( ) !-' 

! !! 

multids<X,1,emPts,1,Risht,Rtas), 
mulfin(Rtas,Risht,Ans). 

PlustidY(X,1,emPts,O,Risht,Rtas), 
Plusfin(Rtas,Risht,Ans). 

r-ec1-1 r~:; i '-./e J. ~ 
i 



exPtids(X,emPtY,1,Hult,Mtas,Base), 
exPfin(Mult,Mtas,Base,Ans). 

dotidYCX,Newans) 
:- ?unctor(X,Fn,Arits>, 

·f1_mctor(t=":in~r:.;•Fn,;:':-irit•~), 
tidyall(Arit~,X,Ans,win,Flas), 
try_eval(Flas,Ans,Newans>. 

% SimPle thinss are always tidiest 

simple(X) :- <atomic(X) , number(X)), 

tidYall(O,_,_,Flas,FlaS) 

% Tidy all the arsuments of a term to 
% Sive some new term. Keep track of whether 
% or not all the tidied arsuments are 

tidYall(N,X,Ans,FlaS,FinalFlaS) 
-:~ rfJ ( f\J :? )( ;,~ !~:i r!=l J :, 
c= r !=J ( f·J , r=~, r-1 -:::. ,. i--~ .. ~ r-:t.:§ ) :1 

dotids(Ars,Nars>, 
chknum<Flas,Nars,Flas2>, 
tidYall(N1,X,Ans,FlaS2,FinalFlas>. 

% Maintain number checkins flas 

chknum(lose,_,lose), 

% Trs to evaluate non bas function 
% Eval should Just return the structure if it 

trs_eval(lose,X,Y> : 

trs_eva1Close,X,X1. 

trs_eval(win,X,Y) :- eval(X,Y). 

~:;;~~~r-:.=c--i.:::=1-.. f·t11-1 lct:S(lf~t1·--··t..,J) ft.)) ❖ 

sPecial_fun u~los(U,V>,V>. 
sPecial_fun sGrt(U),U-number<+,t1J,(2J)>. 



firI.Jlt.t2:i.=;;( t=°i*k3}-:. 

H! i . .i 1 t:1 i:$ ~_:; ( 1!~.~~···· f; ) ❖ 

J::.-I tt s i:-J .:;: :~:.:; ( t:1-?· ±J ) v 

r· 1 i.J r.1 f.:i a J.=s ( r~ -- I-:; ) -r 
y:.-1 t.J~:-i::t.::~:::I ( -- ( ,:~) ) v 

% is aPPlicable. 

% Collectins a multiPlication bas tosether 

multids<A,Distr,Left,Ltas,Q,Qtas), 
~ multidYCB,Distr,Q,Qtas,Risht,Rtae). 

multidy(A/B,Distr,Left,Ltas,Risht,RtaS) 
~ - ! !-1 

multidY(A,Distr,Left,Ltas,Q,Qtas>, 
distr_inverse(Distr,Idistr>, 
multidYCB,Idistr,Q,Qtas,Risht,Rtae>, 

multidY(X,Distr,Left,Ltas,Risht,Rtas) 
:- m2tidy(X,Distr,Q), 

mulbuild(Q,Left,ltas,Risht,Rtas). 

m2tidY(E,Distr,Ans> 

exPtids(E,emPts,Distr,Result,Tas,Base>, 
exPfin(Result,Tas,Base,Ans), 

rn:~~t~ i ci=: ( }(, l;: 1-::1r1~;) 

: -·· ! !!' 

t.1c,t.:Lci~:~(){,1~r1s.J ❖ 

m2tidYCX,Distr,Ansl 
:- dotidsCX,Resultl, 

exPfin(emPtY,Distr,Result,Ans). 

% Build mul bass with various special ~d~e~ 

mulbuildCN,Left,Ltas,Left,Rtas> 
❖ - r1t11nt.1s: r ( f·~) ~ 

multiPlY(N,Ltas,Rtas), 



mulbuild(X,emPtY,Ltas,X,Ltas) :- !. 

mulbuild(X,Left,Ltas,Left*X,Ltas). 

% Collectins a Plus bas 

! ;-
PlustidYCA,Distr ,Left, Ltas,Q,Qtas), 
PlustidY(B,Distr,Q,Qtas,Risht,Rtas). 

Plustids(A-B,Distr,Left,LtaS,RiSht,RtaS) 
t -·· ! , 

PlustidsCA,Distr,Left,Ltas,Q,Qtas>, 
distr_inverse(Distr,Idistrl, 
Plustids(B,Idistr,Q,Qtas,Risht,Rtas). 

istidsC-CA),Distr,Left,Ltas,Risht,Rtas> 

distr_inverse(Distr,Idistr), 
Plustids(A,Idistr,Left,Ltas,Risht,Rtas>. 

P2tidy(X,Distr,Q), 
Plusbuild(Q,Left,Ltas,Risht,Rtas). 

P2tidY<M,Distr,Ans) 
:~ ff1t11f.":!aS(f1)r 

! " 
multidsCM,1,emPtY,Distr,Result,Tas), 
mulfin(Tas,Result,Ans). 

P2tidw(X,Distr,Ans) 
:- dotidYCX,Result), 

mulfin(Distr,Result,Ans). 

% BUild Plus harts 

PlusbuildCN,Left,Ltas,Left,Rtas) 
r·t1.Jrobe r-( f\!) j-

add C N, Ltas, Rtas >, 
! ❖ 

Plusbuild(X,Left,Ltas,LefttX,Ltas). 



multidY(B,1,Risht,Rtas,Q,Gtas), 
exPtids(A,Q,Qtas,Left,Ltas,Base). 

exPtidsCX,Risht,Rtas,Risht,Rtas,Base> 

% Invertins factors being distributed 

distr_inverse(l,-1). 
distr_inverse(-1,1). 

%% Finalisins Structures%% 

% Final AND buildins 

andfin(false,X,false) : 

andfin(X,false,false) :- !. 
i::~r·1cf·f· :L ri ( ){, t.. rt!;!, J<) t ! ❖ 

;~ iJr)i t. eli?IT!e-r-1t~ 

;t .. ~~ere: elt:Er11f!:r■it. 

;t tJrri t. i?lerrrer!·t 
% MerSins of identical elements 

andfin(X,Y,X&Y). % General case 

% Final Cll~ buildins 

orfin(true,X,true) :- !. 
orfin(false,X,X) :- !. 

in<X,true,true) :- !. 
~ ,,,J • i r·1 ( >~ :r ·f e~ 1 'E:~{•::: ;, }< J t -·· ! ❖ 

;~ 7!.er-1:J eiern;?rit
~~ tJr?it. [~11?tt1erit. 

~~: Un :i. -i:.. e I ement 
% Mersins of identical elements 
% f31.~:1rtf:..:.r~;I c:·2:-a:.f:~ 

% Final multiPlication huildtnq 

mulfinCN,N2,Ans) 
• ❖ numt .. =2' r' ( N2 > , 

multiPlYCN,N2,Ans), 
! ❖ 

mulfin(N,Bas*N2,Ans) 
.; -·· r-11Jn1t·.1f? r ( i\!~"":) ~ 

multiPlY(N~N2,N3), 
mulfin(N3,Bas,Ans), 

% ComPletelY evaluated 

% Further evaluation Possible 

% Causht a nested mult bas 



Plusfin(N,emPtY,N) 
Plusfin(O,X,X> :- !. 
Plusfin(N,N2,Ans> 

:t -·· n1 . .1mbE• r· ( N2) , 

Plusfin<N,Bas+N2,Ans> 
:t .... r1,_1rni:1E,r ( r~,:~~-J, 

Plusfin(N3,Bas,Ans), 

~lusfinCN,X,XfN). 

<•:-::;{r-:·f• i r1 ( __ , () :, _ .. , l ) 
•?.::-~r:.-·f· i r-i ( .... -'!1 -·· ::-(), ()) 

expfin(emPts,N,E,Ans> 
! , 
n_exPfin(N,E,Ans). 

exPfin<Bas,N,E,z~Bas> 
~: -·· r1r.1rrrtre r ( E:.) :1 

}-.:-cr~ .. Jt--:, r· ( E:, f-.f, ~~:) :1 

n_exPfinCN,E,Ans) 
r¼iJl"ftf.)e r- ( E~) !: 

F-· Ci t ... J t:? r· 1~ t:: ~ t~! :1 f~ ri ~==· ) , 
' ! ❖ 

% ComPletels evaluated 
;! lJriit. elc-?.ritE'r1t. 

% Further evaluation Possible 

% c~;e with bas unit element 

% ProvidinS E-N will evaluate 

% General case for emPtY bas 



% Produce an error messase and fail (when 
% variab es are found). 
% The fa lure will triP the TidY top 1Pye1 
% error messase (who throws a nl for us), 

tidy_varerr : ttYnl, disPlaY<'** ProloS variable in expression'), fail, 
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