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1. Descrirtion

S~EHEE  BTe 5 genersli

rstion of sehss in which & given element maw bhe rresent

zaveral ﬁim@ﬁé HJustoss o osel paw De rervesented b its charsoteristic furnchion

(s mapring From sowe olsss to Lrubth f%junrsn S0 omad g oDaH 08 rerresented bw its

oharschteristic function: whoss v iz  bhe nonens atlvs integers. These
o &

T % =
roaubines manirglats Frolos dete-structures S s =3 habular

ohiztaecteristic functions
X iz @nn encoded basg iF

- it is ke ters TDag e rerrssenting the smetu Do,

- it is the term bes{flesmnent: Count: BestiifbBss) whers RestifRss iz
tern  rerresenting s bage: Count is o= + ive inleser: =no

Element iz anw Frolof term. Ty mahe Lions cznonicsls

Element must rreceds 211 the obher slc e Ay hhie sens

of TET,

o i

i I &

For exameler the

“rolog term

siis(remeodioro ol wipilod bhe rerresented D bhw

g EX IR R
esizedrbagibelenegicsdrnagi{ds3eha 'c¥1*a =B I I I

1.,

Z2: How to Use the Frosram

This librare m

v slresds De  lozded i;bo UTILS T see i it dse  fure

flistimgdds bag)’  fto UTIL. IT it shods @ou zre clzusese: 211 hhese sredicsltes

should e sveilable szt onoe. Obherwiser: wou maw sither comeils or consulit  Lhe
File "ULiliBagitl.Fl: The following rredicstes sve fthen sveilzsbhle.

pegointeritBasle: dBasZ:  ~Inter:?

telkes the intersection of Luo bzs
the result dis the mindmum of its
Baml.

. T cournh of 2rnoslesment in
el im Begl andg dts count in

g tollist{+Bag. ~Lish}
ConvYerths Fazg to
in Lhe List 53 mang
of¥ tihe BHag, Eag,

1‘1" ]
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i b HmE)

is..hng

lenstn{tlags

st oto basgidlists

make  sun

marhafidFreds

sotitlam.

~DEgitBag.

- F

-Zetiist?
converts =  Heg to 2 Setr d.e. Lo 2 List in which ezch slsment
of Lthe Bag occurs sxEpobls onces

+EHagds

takea ) ims Thi@ glement 1in  hhs
resulh oot in count i Bsse

FElem)

unifies Elem witn  that slsment of # which has Lhe st
count, MBI dhis is not oan oor ﬁnrlnm orr t smenhe X
gt bthe ordinsrs srithmetic S
Fredicstes to sslect the zlshsz =+
glements ocould e surrlied E3
returns the commonest oanes

FElem:
unifies Elem witn whichh hnizs  the lesst
nd i R os A In otner obuiect sctuslliys in the
Bes.
+HEss)
is  sn znslogus of checklist for Dags. I+ =subcseds if
F?maafleﬁ Cﬁ;nil ig  brug Tor sverz glement of the Bz zsrod its
zssocisted Count.
syucceeds 1 Hazsg ds 5 ow ~Formedd N1y #Hot =1l
terms which ressmnb iz noh 4 is
mot 2 positive i i ot L70C
iz not zlrhzbetics

~Total: ~DHistinct?
unities Distinct with the rumber of dgistinot  slemenis ;
Bag anod Totzl with  the sum of bheir counts.  Hencoe -
OBistinct,. This name waes chosen Lo zsgres wiitn bthe notstion for
lists {(setsl.

—~Hzgl
converts & List to g Bazs, The slgsments of the list do nob nesd
o pe in Bhw srecizl ordesr
“uuh imEd
& tuh ¥ gdicete would have tuwo usesi ftestinsg whebnegr one
i 2 mE psg s 2 osub-kag of  anothesres  snd genersbing
f 2 #iven hag, Since LDags have SO nand sub-hedgs

thlﬁ seoond use is likelw to o rarve: Bhgd hies Deen srlit oud ss
make.sub . Das, Givern 2 Basey meke_subobsg will bzokirsck throush
211 its Sublizss.

tEasline ~Be=m0utl
is  sznslosous o maerlists it srrlis diflements Transformed?
o ezoh elesnent of the Hzg: gensrsii transformed Dasg, The
cournts  sre not given Lo Fred: Dul sre pressrved. I¥ zeversl
#lements sre merred to the szme  trznsforesed slsmente: Lheir
counts wWwill e  sddeds  so the result will slwsws he = propsy
e, For bthe ssae rezsonhe the order of resulis in Lhe  snswer
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caEn be used to packirsck through 211 4the members of & bDag ar do
test whelther some srecific obdect i in & Das, In either ozse

Dot ds seh  ho the elsmnent’s ocoundhs ME A7 Elem iz not an
elemnsent of the besge memnber will mot undfy Count wibtihy G2 it will
fail-

i
These rredicetes zssums that reorles will  mever want o fure
masmae st wiéi a}b%bﬂ crezte Lhemn usins beg ubilities,. Herce
e internzl resresentztion is mesnt for efficierncye rather Lhan
restdainilite. If 3L adé the clazuss

ravrhrawilss) - roriraw.bagiBasi,

o o wour progrem wou =#ill gset 2 oeretitier TrrintTed form (Dud

e
bt}
L M

2 “write'n forme: sl=ss). & basg  ds printed Detween TLET 0 zn
PRI with slements Followsd v z colon znod thedlr counts znd
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Fe ldigt_ toobpgiisescecdrosfezsfedenediomefeanlis Hi
B o= 0¥ 8if: oiZy oi3: @213 Ti3: .1l 53
testosublbeagi+Suniazs. +HEsgl

testis whnebher SubBss ds 2 osub bes of Bss.  This  is dundarch s
33

s Frodgram Reoulrements

checkbhss shod meashess reouirs bhe ubilifty seeluw/Z,  Ho obher ubilities are useds
fosh EaﬁUt} Cmﬁﬁ“i QE w g wWwith versions of FProlog sreior to Version 3. The
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WRITEF - FORMATTED WRITE UTILITY

3

writef{Faormasht

Formatted writs.

HY

wiritef{FormatsList?

Formebied writs: Format o wWiss ohasrgot
oupbegt . Formast mew condtsin o srenial charsoher
Wl wrhain for srbions, Thes
BRI in sartio agbthsryise sl
CPrE T R AT E S AN

ppheh

FeiRE A TIA LA

F ois outrul
’ chagracter WY ois oubheat
charscher 8% iz oubeul
g mrmois ogn dnkeger (13 digits)
chzgracher with AS0II cods nmn is ou
I 1s resd ss DECIHMALL
Trs 3 aroes srecife fhst ite
from Lhs 39 gt i @ wWakw. List: Lbhgne =7
the asobuzl terms that sres recuiresd o e oubrab: w
: Higre 2red hiow bhds is bo ooours
e mrinh bhe next dten (mnenonici termi
-  writs the next ihen
g SR S o B - #who oiten
tuly e piimElaw =t ditem
o Zes - erint the next item {identicsl to %43
) fE1Y e pgbeut Lhs todhen dsing srlist
fEeS - guteuah T HEinsg Eroond
ot I SREl TR S 8- R 5 A HELNE RTexEpT
S - wuh BR = onhsracter (is it
fETS - Wrdhe M i
# in
TEFS - mgprform ry i

The following sdamrles mew hgls Lo swrlzsin the use of

writef{ THaello
wWwritef{ ¥t 5
writef{ Ineut

§ -
Soote A nE

SEELISTTEE
folliowinsg
3 LIEE S
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Bmzke (manusl) Ol {,{ .
Boevicel{let) Z 2 (e LmJMa\B
Betuleisracing 13 J-
This menuzl rrovides 2 suide to the Frolos utilite Frocedures

svailable when running the UTIL interrreter.

The UTIL interrreter iz zn extension of the NEW Frolog intererreter:

and 28 such contains 211 the festdres described in the MEW documentstion
{which should be resd before startinsg this manizl .

This document is divided us into sections which describe relsted

FrOCeduTes .

The indey srovides an zlrhzsbeticsl list of =211 the srocedures zveilshble

{and roints wou into the text Tor fuller descristions)d.

The srrendix rrovides s comelete list of ALL the orerstors cdefined in UTIL.
{This includes those slso defined in NEW?. - )

Beubhezding{ Inrut Outrut . routines)
Fheginidefns)
Bentrelerror{TurerlistrAotion)Be{(+s+as4231

Rerort an ervor. IT 2 clause of the form ‘errmessi{TuresFormat}’ can be Founds

then the elements in List will written =ccording to this Formast

ipg & orll to ‘writef(FormatListi’» o citl.

I¥ such =2n error messsdse cannot be found then the defzsult iz to

write out Ture Tollowsed bu List,

In 211 cases the messase staris with %% ERREOR®.

& line of the form “{Action zfter error)’ in then written hefore 2 c=2ll

o Action is made.

{sual Adction’s will be comtinues f2ils presk: zhort sto.l

The effect of 2 c2ll to ‘error’ therefore derends on the Adction srecified.

Zentreltlimilevel @043

Set thne level of tracing.

The current trzcing level is set to Lewel {(=zn integer).

Thnis will =ffect the rrinting of messages from “itrece’ {ses helowd.

Fentreltrzce{Formatrlevel 38-(++31
flatrut tracing messssSe.
Fouivelent to “treceiFormst:Llrlevell’’.

Bentreltrasce(FormatslistsLovel )@ (t$4+23 1 !
utrut trscing messass.

If the current traecing level {(ses “tlim’ ! is sSrester thans

or seusl tor Level {zn inteder) then 2 messadge is oultrut bw

s c2ll to ‘writefi{Format.List)’,

Calls to trzee can therefore be Jdudiciously slsced throushout gour FrosSrtam:s
their outrut being comtrolled bw using “tlim’ to vere the zmount of trscins
materizl =sctusllz outrut.

Pantrelirder{actionLevel YB>{+:+11

Ferform 2 trzoe level derendent achtion.

It the current tracing level {(seg “tlim’) is sSreszter thane

ar esuzl tor Level {(an inteser) then 2 cz2ll to dction is m=sde.

Bontrelrrcond{Condunction)@>d+3 ]

S htrut e condunction.

Corndunction (2 comelex term formed from 2 chain of (L & _)):
is written one conJdunct rer line: with 2n indent of four
M

spaees on_ezch lins. )
{0nly one Tevel is considered (ie C1 & C2 & Rest etols znd znw finsl

’ ~_



®

v

#tom ‘hrue’ is not rrinted.)d

@entratprgxpr€5ﬁ9¥essian}@}(+}J

Outsut 2 losical exrression.

Expression is & comrlex term constructed with the functars
(. & ) {ecomdunction) snd (L # _) {disdunction).

It is written in such 2 wsw 25 to bring out the losicasl
structure of the Exeression.

(Tre 2n examrled.

Bentrelrrlist{lListIB>{}$)]

utrut 2 list.

List is written one element rer liner with z2n indent of
four sraces on each line.

{0nly one level is considered).

BFantrglread in{Sentence)@x>{-31

Inrut 2 sentence,

read.oin resds characters from the current ineut until the nesxt
occurence of one of the characters £%,%:° 19278 Fallowed Dw
2 {lime} terminztor {oFr cit) is found.

fhis charzcier sequence is psrsed in 2 simele fashion to
rrodigce & list of words - Sentence.

Sentence will contzin 8 secusnce of ztoms =z2rad intedsers.
({Grours of letters sre made into stomse: dgrours of digits
into intesgers. All other charscters are individuslle
rerlzced bw btheir corresFrondinsg stoms.

The lzst ztom in Serntence will corresrond to the Tinsl
characters die it will be one of £7: 77177 F7%:1

Foerptruelwritef{Format)@={$3]
Formatied write.
Fouivaelent to ‘writefi{Format:0137;

BFeptreluritefiFormstListi@5{(++21]
Formstted write.
Farmat is 2n 2tom whose charsciers will be oubrut.
Format maw contsin certain srecizl charscher ssousnoss
which srecify certzin formstiing =sctions.
The followinsg sesuences result in eparticulsr
{ontherwise hard to used charscters being oubrut.
Epsgini{verse?
Nt -  SpbL» dis outeut
1Y ——  ELF» is owubteut
s p’  —-—  SCR> dis outeul
Shf -—  STAR> is outrub
%% ¢ == The charscter %" is oubrul
FN%¥¢ —= The charscier *%° is outrut
ssnmand - where nnn is an intedger (1-3 digits?
the charscter with ASCII code nnn is outeut
(NE ! pnnn is resd 28 DECIHAL)
Bendiverse’
The next set of srecizl sesuences srecife that items he tsken
from the List =nd outrul in some wWad.
Listr thens erovides =11 the sctusl terms that sre recuired to
he outruts while Format seecifies when znd how this is L0 OOOCuUT,s
Bpegini{verss}
swe s e prite the next item {(mnemonici term?
s9d e prite the next item {identicsl to TEL)
s e prites the next item



&

- La—

THERS -
J'xll wors ase
J'Kc.-‘ aees wove.
‘et -

TEnY —-
aTrY -

TEFT -

disrlaw the next item

rrint the next item

outrut the next item usins srlist :

outrut the next item using rroond

cutrut the next item using ereusr

Fut the next item 23 2 charascter {ie it is =n iNteger)

write the next item N times where N is the second
item f{zn integer)

rerform 2 ttwflush (no items used)

Bendiverse}
The following sxsmrles maw hels to exelzin the use of writef.
Zhegini{varss)}
writef{‘'Hello therewns\n’}
uritef( %t iz & ¥t\n' [Persons:Fropertull
¢
L3

writef{ Insut

#1 “nBecomes § Xe\n \FeLInme0Outldd

BFandi{verss}
Fendidefrns?

Bzubhezsdinsgilist routines)

Freginidefns}
BentrelsrrendilistlsList2List3 IR (TsT»F1]

Listd is ths list formed by sprending {concastenating)
Listl snd List2,

Bentreldisdointb{lListiB=(+) ] N
list dis disdoint (i it contzins no durlicsies.

Tested bw

uniticstiont.

Baptrellast{ElemsntListBx{+T3]

Elemeart

the last slement in List.

Pentruellistioset{licst: St I@r{+:T)]
Set is bne set of slements of the list List.

{ip SHet is

& list contzining no durlicstes.}

Berntrelnextbio(E: Y LishIB{FsFoF1]
The =lements ¥ 2rnd ¥ zre next to sach—-other
in the list List {with X to the left of Yi.

Bantrelnumlish (Nl N2 ListIB{+s+273]
lList is 5 list of integers from N1 to NZ.

Bantrelrermilistl Ligt2iBx{($:F2]

list? is

the slements rermuted).
is 2 varizble then backirszckinsg will vare it zcoross

I List3

&2 rermnutation of Listl {(ie 2 similar list with

1

=211 rossible rermutatiomns of Listl.

BontrelrermP{Al A2 s X1 X238 (T FeTe T3]
The rair X1-¥2 is & rermutztion of the rzir &l-42. &

Fantrulremove dursi{listlList2iB>{+F3]
list? is & list with the szme elements as Listl sucert

thst =211

dquslicaztes have Deen removed

{identical to “listtoset’ .

Fentrelrevilistl List2)@x{+4+.,T3]
List? is the list Listl with the slements in reverse order.

Bantrelselecti{Elenent s LicstliList23B8{(Fs+F3]



Element is = member of Listl and List? is 5 list ideﬁtical

to Listl sscert thzt Element has been removed.
Berndi{defns)

Bzubhezding(Set routines)

, Bbeginidefns)

/\

The.fﬁllcwing routines zre set-like orerstions which manisulste
agrdinerye Prolog lists.

@Eﬂt?ﬁfiht@?%éﬂtigatl!5&ﬁ2§3§ﬁ33@}(+?+!?)3
Setd is the set intersection of Setl znd Setl.

Bentrelmember(ElementLigt )@ EFs 73]

Element is 2 member of List.

{lLikely to be used on non-set listsi),

member is nondeterminste when Element is 2 wverisble.

Fentrelmenberchh(Element LigtiBxi4:4+33

Element is z member of List.

Like member sxcesrt determinzte {ie it has = cutl.
Use this version when Just checking membershis,

Zentrelicsoteni{fSetl St @x{++2]
The sets Setl zrod Set? zvre esuivalent.

Bantrelsubset{Sstl Set2 @5+ +3 3
S2tl is 3 subset of Sst?.

BentrelsubtrazcbiSetl SetlsBetI B (44T ]
Setd is the seit formed by subtrsctinsg Set? from Sstls

Pontrelunion{SetlsSetI»Sat3 @85 {4+ets 73]
Setd is the union aof Setl zrd Sst2.
Bend{defns?}

Fsubhezding{Irnvoocaztion routinssg?

These routines Frovide various ndd wauws of cz2llins thinss.
Some of them zre pretitu heckuel

Fnegin{defns}

Porntrelanw{Bozllist)@x(+3 1

& member of GBozllist is trus

fe Cz2ll the members of Gozllsit until zny orne of them succeesds
{will keer gSoing i packirzcked intol.

Boentrulbindinsg{N:Goa]1 8>{+s+21

Return bhe H7ih binding when Gozl is czlled.

Ig Gozl will end wur instzntizted 25 it would zfter
N redos dus to beckiracking {or will fzil if thast
wouldn't ooourld.

Pontruelfindall{Z:Gozl ListIBs(Fetr—31 .

l.ist d= & list of 211 X's such thast Gosl.

Ie List contzins 211 the imstantistions of ¥ thzst result
From the various returns of Gozl during backirsckins.
{Beware thne non-declsraztive nature of Lthis routinei i),

Boantrelforil:BaslBx{++3]
Uzll Gozl M times {(recursivel=l.

Bentrelforall{bosll Gosl218x(+s43 1
For 211 Gosll: Gosld,.



Ie For everw time the Gozll succeseds (during backirsckinsis
Gozl2 must zlso succesad
Models {1 {Gozlids

e 1)

-> GozlZi{x)} in some sense.

BentrelforeschiGozsll GozslZ:OrsXrAnswerIBrd{tstotsFe~3]

Faor sach Goalls ozll Gozl? znd collect ur 211 the resultzsnt
instentisztions of ¥ using O 25 2 2-zre fTunchtor to

form the resultzsnt right-recursive ftrese {(of Or‘s) — Answer.

This is & slighitly soured ur “Findzll’: excert that two

gozsls zve involved aznd there is the rossibilite of constructing
the result in obther forms than = list.

IF O = ‘.7 Lthen Answer will be = lists

put anw obther zhom czn zlso be used

{pg IF O = ‘47 then aAnswer would be of the form & + B + C eto.d
Iz cz2n also nave the Torm [OrZ:Defsultls

i thiz cazse OrF is the functor used for construction =nd Uefault
is returned i Gozll never sctuslly succesded

{IF O = <5¢ thern [ is the Defzulitl.

foreach will f=21i1 if Gozl? sver fsilse: or if

rno Defzult is susslied when onsg is recuired.

You mex well feel that this routine is slishitlw srecizl surrosel
- Band{defnsl

Boubhesdingiasrlicstion routines)



A% EDIT.PL § Get to an editor snd back =szin

HTILITY
Laurence
Updated: 1 Juns 81

£
2% RBun thiszs module interereted
£¥% EDIT resuires no obther modules

4 Thnis reliss on the new evaluzbles rredicstes which srrived. in
% recent Prolos versions. It hss been urdsted to the latest
(3. 31 onuwards) versions Jdsing savedds bmroors3rs rundds

s edit currently rums bhe FINE editor zno returns by running ths
2 version of Prolog in mecd
bl

% Redo z Tile by editing it and reconsulting it

raedgolFile)
i~ editiFilers
reconsultiFilsl.
by

% Edit = Tile

% Build the FINE CCL string

Save state into rrolog.odin

Furn FINE

On return —~ delste rrolog.bin

% Mote that the command strimg to Fine is vers
¥ delicste! A11 +thne mewliness 1%z gtc zre

%  imrortant.

i

PR

eaitiFile:
- named{FileCharsds

S sdit.chzrs{Chars: 0 Command: ® -
mecirrolaogi® i,

{ gsavael{‘rrolog. hin‘ e 1)

: tmrcovritellrsedit:[32 1 Commanadlls
Tl ‘eusitine e« 13
Ig
-

b

.. smee{‘srolog.Din’ s
rensmne! ‘rrolos.bin 032,

3

oot o the Tilensme if nolt zlresdy thers
nd srrend on the rest of the CCL strins

perd
mooL
u
i

adit.chers{iCiCsdKOLOIR]IST)
- edit. oob{BE0,0eRK2»
edit.charsi{lsKsReT)o

gdit . chers{ll:0:0481Td2T) - 1,



gadit.charsi{ldes1TeTi.

edit. dot{ls_s12.
edit dob{dsdbe1) - I,

seditadot{ds 20 .

A

fAlrezady Found

Found the dot

Mot fournd

P A
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SE CWEITEF.PFL § Formstied write routins {snd suseroril

HTILITY
Lewrancs
tedstedi 1

:

fi
-
i
w':
[y

3

3
o,

BEY Domedile this module
et e

EEE OWRITEF recuires mo obher modules

A OFIs

-

w0 L1l Haw B2l

A

w4 Srlit thne {(now obsolelts) moduls [0ROUT dinto twol WRITEF (this
b arad TRECE .

= arderd cuts o writefs to meske it detevrminstes (it tzil recu

AR OEHPORT %4

H

o

izl io blturrintsle
=rliatsls *
Froarndsls
FraderSle
writefls
writelf 2.

SEOMODEES %5

i movde thurrinh{Fis
erlish{Fi:
eroond{ Tl
mraHer{Tls

]

e
)
i e

3
¥ m-%w 5

wWwritef {4
wWwritefFits

i

'y
i
P
Ted.

h;“ ihefaitetis
2 [
£

itefasitstls
B

‘:J«l-!

o

iomitete—los
izlite—3s
et ey
Hitmitsdams—1s
jni*£”4+3e

wo

i
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i
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fonl
'm-

Frint {itherefore dse srebiw printinsg? onto
the terminsl
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Lhuprinti®:

£
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