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**EMAS 2972 EMAS*** ECMI02 A. Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS**·* ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A. Bu-nd y 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 

~0994 T#VIEWOUT 1K LISTED T15 LP15 

~tract from ERCLIB.LJ.BCONTENTS 
2.33 LISTPDMEMS CW.Watson, Mol. Bi 

Command:LISTPDMEMSCpdfile,control) 

ALAN_BUNDY _HO.PE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SQUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BIJNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

Lists selected members, specified by 'control', of an ex1s~1ng 
paTtitioned file 'pdfile' to the console or a line-printer. 

'control' can be a file containing the members concerned, one per 
line, ending with .END. If the 'control' parameter is omitted this 
input is taken from the console. If 'control' is itself a member of 

ndfile' its name may be abbreviated to _membername. In each or 
these cases a prompt will be issued for the output device on which 
the member listings are to appear. 

Otherwise 'control' should specify the output device required and 
the list of member names will be requested from the console. 

90994 T#VIEWOUT 1K LISTED T15 LP15 

**EMAS 2972 EMAS**·* ECMI02 A.Bundy ALAN _BUNDY_HOPE_PARK _SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARi, _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY _HOPE_PAm~ _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A. Bundy ALAN _BUNDY_HOPE_PARK _SQUARE 
*--EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY _HOPE _PARK _SQUARE 

MAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SGUARE 

ST1 
ST1 
ST1 
STi 
ST1 
ST; 
ST; 

RECEI 1 
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·**EMAS 2972 EMAS*** ECMI02 A.Bundy 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy 
·**EMAS 2972 EM,t\S*** ECi'1I02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 

90993 T#VIEWOUT 1K LISTED T15 LP15 

xtract fram ERCLIB.LIBCONTENTS 
.2.32 PACKPD CW.Watson, Mol. Bi 

Command:FACKPD(pdfile,control,option) 

MI...Mi'l_,l;,lVl'!.V f _nurc._rHl"'lt'\_.::)UVMl"'lC. 

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

Copies selected disk -files, specified by 'control', to members (with 
the same names) of a partitioned rile 'pdfile', which will be created 
if it does not already exist, optionally destroying the disk files 
aft eT'war d s. 

'control' is a file containing the members concerned, one per line, 
nding with .END. If the 'control' parameter is omitted this input 

is taken from the console. If 'control' is itself a member of 
'pdfile', which must already exist in this case, the parameter may be 
abbreviated to _membername. 

'option' can be one of three letters (upper or lower case) 
K keep disk files after copying in 
D delete disk files after copying in 
T - delete members without copying, i. e. tidy 'pd-File' 

90993 T'fl:VIEWOUT 1K LISTED T15 LP15 

~*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
~*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
~*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SQUARE 
- -1~1AS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 

' "-1AS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
~*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
ii-*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 

;;, I 

Sl 
Sl 
81 
81 
81 
Si 
S1 

RECEI 
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**EMAS 2972 EMAS-lHf* ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A. Bu,ndy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 

90992 T+!,VIEWOUT 1K LISTED T15 LP15 

xtract from ERCLIB.LIBCONTENTS 
.2. 3f UNPACKPD CW.Watson, Mol. Bi 

Command:UNPACKPD(pdrile,control,option) 

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_,YOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

Copies selected members, specif'ied by .,control 1 , of' an existing 
partitioned rile 'pd.Pile., to disk files of the same names as the 
members, optionally destroying the members afterwards. 

\ 

1 control' is a rile containing the members concerned, one per line, 
~nding with .END. If the 'control' parameter is omitted this input 

s taken from the console. If 'control' is itself a member of 
'pdfile' the parameter may be abbreviated to _membername. 

'option' can be one of three letters (upper or lower case) 
K 1 - keep members after copying out 
D delete members after copying out 
T - delete members u.iithout copying, i. e. tidy 'pdfile' 

90992 T#VIEWOUT 1K LISTED T15 LP15 

**EMAS 2972 EMAS*** ECM102 A.Bundy ALAN_BUNDY_HOPE_PARK _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE _PARK _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY_HOPE _PARK _SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_.SGUARE 
.. -;,AS 2972 EMAS*** EC:MI02 A.Bundy ALAN _BUNDY_HOPE_PARK _SGUARE 

"'lAS 2972 EMAS*** ECM!02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**!.:'.MAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SQUARE 

ST 
ST 
ST 
ST 
ST 
ST 
ST 

RECEI 



Group 

General File 
Utilities 

Type Specific 
File Utilities 

Manipulating Data 

File Editing 

Command 

ACCEPT 

ARCHIVE 

CHERISH 

DESTROY 

DISCARD 

DISCONNECT 

FILES 

HAZARD 

OFFER 

PERMIT 

RENAME 

RESTORE 

ANALYSE 

CONCAT 

CONVERT 

COPY 

LIST 

NEWPDFILE 

SEND 

CLEAR 

DEFINE 

DEFINEMT 

NEWSMFILE 

ECCE 

EDIT 

Purpose --

Transfer file OFFERed by another user 

Mark file(s) for transfer to archive 
store 

Mark file(s) for backing up 

Destroy file(s) in disc store 

Destroy file(s) in archive store 

Remove file from virtual memory 

Obtain comp 1 ete or partial list .of 
files in disc and archive stores 

Remove CHERISH marker(s) for file(s) 

Mark file for transfer to another 
user 

Allow other users access to a file 

Change the name oi a file 

Copy a file from archive to 
disc store 

Obtain details of type, contents, 
access permission, etc. of a file 

Join two or more character files 

Convert a data file to a character 
file 

Copy a file 

List file on out'put device 

Create new, empty, partitioned file 

List file on output device and 
destroy it 

Break link 'set up by DEFINE 
-

Set up link between logical channel 
ijnd particular file or output device, 
or get list of current links 

Set up link between logical channel 
and particular magnetic tape file 

Create new file to be accessed via 
store mapping facilities 

Edit character file 

Edit character file 

Table 4.5: Edinburgh Subsystem Command Summary 
(continued on next page) 

Output Page 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

5-4 

5-6 

5-6 

5-2 

5-7 

5-3 

5-1 

5-6 

5-4 

5-4 

5-2 

5-7 

6-1 

6-3 

6-3 

6-2 

6-4 

4-4 

6-5 

7-6 

7-3 

10-2 

9-1 

8-10 

8-1 

4-9 



Group 

File Editing 
(continued) 

Command 

LOOK 

RECALL 

RECAP 

SHOW 

Purpose 

Examine contents of character file 

Examine file containing record 
of interactive terminal I/O 

Examine file containing record 
of interactive terminal I/0 

Examine contents of character file 

Compilers and ·ALGOL Compile ALGOL 60 source file 

Compile FORTRAN IV source file 

Compile IMP source file 

associated commands 

Commands associated 
with Directories 

Background Mode 

Commands associated 
with accounting 

4-10 

FORTE 

IMP 

LINK 

PARM 

RUN 

ALIAS 

Join two or more object files 

Set compiler options, or get list of 
current options 

Execute program 

Give alias name to a specified 
command, or remove all aliases 
associated with the command 

INSERT Insert details of object file in 
current active directory 

INSERTMACRO Insert details of character file 
containing a macro in current 
active directory 

NEWDIRECTORY Create a new directory file if 
default size not adequate 

REMOVE 

REMOVEMACRO 

TIDYDIR 

DELETEDOC 

DETACH 

DETACHJOB 

METER 

PASSWORD 

USERS 

Remove reference to object file 
from current active directory 

Remove details of character file 
containing a macro from 
current active directory 

Tidy directory file 

' 

Remove job from background job queue 

Put job into background job queue 

Put job into background job queue 

Print usage i.nformati on for current 
session 

Change foreground and/or background 
password 

Print number of currently active 
users 

Table 4.5: Edinburgh Subsystem Command Summary 
(continued on next page) 

Output Page 

* 8-9 

* 

* 

* 

* 

* 
* 

* 

* 

* 

* 

* 
* 

* 

* 

8-10 

8-21 

8-21 

11-1 

11-1 

11-1 

11-5 

11-2 

11-5 

11-10 

11-9 

16-13 

11-8 

11-10 

16-3 

11-9 

16-2 

16-2 

16-3 

17-2 

17-1 

17-2 



Group Command Purpose Output Page 

Information and ALERT Obtain information on recent * 4-7 
other commands changes in the service 

CPULIMIT Set time limit for each command * 17-3 
-

DELIVER Set text for heading of line printer * 17-4 
output, etc., or get current text 

DOCUMENTS Print information about documents * 17-4 
in System queues 

HELP Get advice on using Subsystem * 4-7 

! 
MESSAGES Inhibit or permit messages to the 17-5 

interactive terminal 

OBEY Execute a sequence of commands * 17-5 

OBEYJOB Execute a sequence of commands * 16-4 

OPTION Set Subsystem options, or get list * 17-5 
of options in effect 

QUIT Terminate session * 17-8 

SETMODE Set characteristics of interactive 17-9 
terminal 

STOP Terminate session * 17-10 

SUGGESTION Send suggestion to System Manager 17-11 

TELL Send message to specified user, 17-11 
immediately or at his next log-on 

Table 4.5: Edinburgh Subsystem Command Summary 

4-11 



Command Page Command Page 

ACCEPT 5-4 LINK 11-5 
ALERT 4-7 LIST 6-4 
ALGOL 11-1 LOOK 8-9 
ALIAS 11-10 MESSAGES 17-5 
ANALYSE 6-1 METER 17-2 
ARCHIVE .5-6 NEWDIRECTORY 11-8 
CHERISH 5-6 NEWPDFILE 4-4 
CLEAR 7-6 NEWSMFILE 9-1 
CONCAT 6-3 OBEY 17-5 
CONVERT 6-3 OBEYJOB 16-4 
COPY 6-2 OFFER 5-4 
CPULIMIT 17-3 OPTION 17-5 
DEFINE 7-3 PARM 11-2 
DEFINEMT 10-2 PASSWORD 17-1 
DELETEDOC 16-2 PERMIT 5-4 
DELIVER 17-4 QUIT 17-8 
DESTROY 5-2 RECALL 8-10 
DETACH 16-2 RECAP 8-21 
DETACHJOB 16-3 REMOVE 11-10 
DISCARD 5-7 REMOVEMACRO 16-3 
DISCONNECT 5-3 RENAME 5-2 
DOCUMENTS 17-4 RESTORE 5-7 ., ..,_ 

ECCE 8-10 RUN 11-5 
EDIT 8-1 SEND 6-5 
FILES 5-1 SETMODE 17-9 
FORTE 11-1 SHOW 8-21 
HAZARD 5-6 STOP 17-10 
HELP 4-7 SUGGESTION 17-11 
IMP 11-1 TELL 17-11 
INSERT 11-9 TIDYDIR 11-9 
INSERTMACRO 16-13 USERS 17-2 

Table 4.6: Edinburgh Subsystem Commands (Alphabetical Order) 

4-12 



•••ERAS 2~72 EMRSK• ■ ECftIZ3 
*~*E~*S 2?72 ERAB~•~ tc~125 
*~~f~~5 2972 ER~B2*1 ECRI23 
••»£!Ai 2?72 £RASE•~ EC"t25 
••~!ftAS ZT72 EMAS»»re Et~I25 
••»E"~S 2~12 EWAS~~* EC91Z3 
•••E"A& 2172 EftAB~Z~ ECft125 
•••E"Aa 2972 ~M~S~~~ EC"I25 

o~o~a~ T•YIENOUT 11K ~lSTEO 

Extract frDa &UBBT~*VIEW 
Z Haw ta us• VIEW 

p ~~o~w 
P.Ro■ s 

P~R~ss 
P~Ross 
P$~os~ 
? .Ross 
P~Ross 
P~ioss 

T~~ LP40 

LAMR~NCE-BT~D-HDPE-PAKK-S■URKE 

LAWRENCE-BYRD-HDPE_P~RK-S&UARE 
LAWRENCE-BYRD-HDPE_PARK-&gUAR~ 
LAWREMCE-SlRD-HDPE-PARK-SaUARE 
LAWRENCE-BTRD-HDPE_PARK-BIUARE 
LAWRENCE-BTRD-HDPE-PARK-S~UARE 
LAWRENCE-BTRD-HDPE_P~RK-5iUARE 
LAWRENCE-BTRD-HDPE_P~RK-B&UARE 

Plea ■a sane aAy p~oB1&msr■ ugg~stions go 
Tony Gibbons, ERCC04 

2~1 V!E~I~g a Piie 
2~2 Preparf~~ y~ur own mate~ta1 

VIEW displays a fi1a In •pagaru1s·. 11~a a DDDK. To ge~ 
&a tR■ n ■Kt page, pr■•• the •peturn• Kay. 

The 1fttl& me•eaga ~~ao ■are• at tba batto■ means that 
there Is mare In this s■ ctian! 

You caft •lways g•t to tha nsxt p~g•7 •v•n ff Its not In 
~h• •••e aactlanr Dy pra•slng the •returnr key. 

CYau always hava ta press th• rreturn• key to •■ke VIEW 
~o something> 

Wften VIEW dl9plays a ~ontinuatfon page. lik~ this one, it 
puts tha cantinuatian nuabaP Cln this csse 2l in the top 
right hand carnarD 

Toucan ga ta conttnustian page n tn a sec~ia~ by typing 
/n 

A• an aKaaples type /3 and then press the 7 retuPn~ key 
ta get to ~fta neKt P•I• in this section 

REC 



~te: 

If you JUS~ ~•n~ ~u y~~ D~L~ ·~ ~n~ ~·~••ww• ~-~-· 

type - <a •~•~us')~~~ the~ ~res: the •~etuFn' ke9 

I¥ you w~ntv you can go strstsnt to canttnua~fon page n In 
a $RCtion ~y typing,~ ~~ter the section ftU~b~r 

Som~~ime$ it !s m~r~ cc~ven1ent ~o ra~er ta a section 
~y Its name ~~tn~~ t~~M Its Rum~er. You cafi ~o t~ts ay 
typtng its nsm~ ~~~ eveBF Just p~~t of fts name. 
The note ~elow s~ys he~ this Is done ~oP~ precisely. 

~~r e~amp1e? type Vl~WINGr~ en~ press the ·return· 
key to g~t to the neKt page. 

EW s~an.~ th~ ~ut1 cont~~t$ laokfng first ~or an exact $etch. 
If tn~~a is mur-e tha~ Dne, ft replies 'nc~-u~iquer. If ~here is only 
o~& •xact matchr it displays tftst section. If there arg no eKact 
m3tc~es, it sc3ns th~ foll ~a~tents agsin looki~g for s matching 
sub~trlng. If th~~e i~ m~r~ t~an one~ it disp)ays a 11st of ell those 
foun~a If thP.~e i5 only o~~, it displays ~~at se~tiona Otherwiser lt 
replfes ~no match fou"d~. 

When VIEW ~ispleys a section, it first ~lsplays the p~efece 
and than gives tRe "a~es of the subse~tlons at the ne~t level. 

Toucan get~ list OT tnese ~3mes, and O? the names of ~11 
lhe sub-su~sectlo~s etc by typing C 

If you do tnls "owr yuu will have to type 2.1/5 to get back 
here. 
If you wish to look at subse~ti~n n ~f the current section, 
it is suffici~~t t~ type in.~ 

Tbus If gou ere looking et 2.1 an~ you ~ype in .1~ you will go 
~o 2~1.1 ~ 

To exit fro~ VIEWr type 
Q (or QUIT, Er ENO or STOP) 

~~an you ~ave f~Ufi~ you~ ~ay srnu"~ section 2.lF eo 
haYe a lock at 2.1.2 and 2.1.3 



2~1~2 
2.1.3 

it.1'!1-:.-ii,;,,• ¥,;f, " s.~ ·m ~,,.,..c ,,.... ~..,., • 

Extractln; ••tarlal 
Subsidiary Files 

If you BF■ &gin ■ ecttan z.1.1 ana wish tD get nack t~ z.1, 
you can af caur•• type 2.1 

Altmrnatlva1y, you can typa U which will take you back up 
:\:.\>fie 1 ave l.. You- r.:an ge't. ii" i gnt b~ci~ tc the top o·f the ·f He 
by typing T,. 

Jf uau type u, naw, yau wfll go ta tne ans af 2.1 

F<f 11 !H1~~ffi\iJ' 

F'<o1.rtpu·t de!/ ice> 
eg F~(FREO> 
eg F<.,u-~::;-

R11 ~n• t■ wt af tna currant section ans any suD-sectlans Is 
output. Kowmver~ If yau are VlEWlng the 'contents• of a sectio"• 
a list af cant ■nts is autput reth•r than tM• teKt. 

The <filen•••~ ••Y ~• tft~t af •n Drdinary film ar a mamB•r ~f 
Ca ·••bar D¥J a PD ¥11 ■• 

An existing ~lle w111 De averwr1,ten only if 

F<fll ■na ■a,WJa Yau can append~ section ta a 
F'(f t 1 !ii'HUHi---MO~) 

!Jrw write 
file bs..1 ~rltfno ... .., 

Tau can u■ v F<.DUT> ta ~utput • section ~a your terminals 
a canvenlant Nay ta g&t a capy af a short s•ctlon. 

When you 2nt&r VIEW. yau ara UIENing the rbaseflle~. Dne section 
a¥ the laa ■flle cDntatna a list of Pe¥erences to utheP files 
~n•t you can VIEW. Tau VIEW ana of these Dy typf"g l~s nsme 
or it■ na•••~~ They•~• distinguished ~~om a~dlnary sections 
In tn2 cantaftts by an asterisk. r 

Whan yau ~ga~ lnta• the subsidiary file. it has its own section 
numbers ste~ting froa 1 Just like the baseflle. 

Yuu get aut ar a subsidiary file and ~•turn ta the basefile by 
·typ Ing R 

You can •1sa VIEW a subaidiary file by typing <>filename 
This Is like laaklng up a ra¥srence In a book= 

Yau can ga daYn seY&Pal levels fn this way1 each subsidiary 
file sarvlng •• the Da&eflle for the neKt level. 

In Its simplaat faP ■ r VIEW can 9e usad on an or~lnary character 
fl1a taP ~ charactmr fl1& •••~•r af s PD fllel in much the sama way a ■ 

LOOK. Tau glva the CDM■and 
ui inJ if i 1 et'l:a11H~) 



Uftla•s the file has bes~ structu~91 a~ ciesc~ibecl balow. VIEU will 
sl ■ply split It lnta •co~tlnuatlvns pa1■■: addressa~la ~Y typing ✓n. 

"fl'Hi' two 
(D 
(Hi 

~ays ar •tructurlng a file ara: 
by u•lng di~actlv••• sea 2.2.1 
~y using partitioned files, see 2.2.2 

Beciton 2~2.3 describes =•Ptain apeclal functions Nhlch can b• us•d 
tn PP•~•analfsa• th ■ autput If you wfsh~ 

2 .. 2.1 
2 .. 2.2 
z,.z,.3 
2.2.4 
2.2,$5 

Structuri~g with Oi~sctives 
&tructuPlng using PD files 
Special Functions 
Efficiency canaidar■ tfans 
Painting at a subsidiary file 
A■ stMati: consid•~atlans 

Tau can u•• e1r■cttvea ta structure• cnaract•~ file Into 
I 

• *PP■ ~ac~· ~a11awad, aptlana11U£ Dy one or ■are ·sact!Dns•. 
The p~ef ■c• Is ell tha linas a¥ text fro■ the start of the file 
ta the first s ■ctlon. 

Dtvistan tnta s■ctfan■ ,~ accomplt~heS ~Y using brackets as 
i'o11owsi 

!< name of ••et tan 1 
cant~nt or sactlan I 

!< na ■e a~ ••ctlan 2 
content of sacti~n 2 

etc 

Any ••c~lan can D~ saD~fvld•d sy using· acre P•irs of 9racke~• within 
th■ o~t•~ br~ckets ag 

preface Introducing sections 1. Zr~•• 
!< name of s~ctfon 1 

preface Introducing 1~1• 1.2 •... 
of sect.ior1 1 

!< name af sactian 1.1 
content af sectlan 1.1 

!< n~•• af sacttan s~z 
content af a ■ctlan 1.2 

!> 
!< nama af s■ctian 2 

etc. 

I 

sucft sun~iv1s1an~ can as •Kt■neae ta any s~ptnP tne ~can~en~~ Df eacn 
••c~lan balng a pr&~ac, ~ptlanally followed by an• or more subsections~ 



IY the 1~1$P pa~ls u~ a ~ite •~e l~ft unst~uct~PsSr th$ e,~1,s~ 
structu~e~ ~~r~ is t~& ~~ly ~$rt which ea~ be YIEWed~ A~ a«tr~me 
c~se of this I$ whe~ a file cuntalns ~s the only directlYe the 
IGr~iM3tar !) st the start of a line. The t~x~ up ta that 
ta~~inator is thefl t~~ate~ as a ~pre7ace~ {split up into pages by 
WIEU €~ it ls 1ang eRou3hJ an~ the teK~ ae~~r the terminator is 
n~t YlEWabl~. 

1¥ VIEW ls us~~ on a PO ~fle, i~ 11s~s tne tviewa~t&J 
m~mb8rs In sl~na~~tfc~1 Q~~~~ enct n~m~~~s them 1, 2, 3 .•. 
Then, to vl~w a specirtc raembe~, you Just typ~ the 
corFespo~~tng Mumb~~ ~r ~ame. 

If the PD ~flw has a ~e~~~~ called ~PREFACE?r tbfs is liste~ In 
full ~e¥oPe th0 n~m~5 of the ether ~emb~Pso 

lt ts appropri~t~ ,~ D~serv& bePe th~t ENIS allows s ~ember 
of s PO file to~& another PO ffl~, ~o any ~epth en~ VIEW 
operates stmll~rly at eacb level. 

The me~b~~$ are given fn alp~~~etfcs1 o~~er of ma~~~r name3 
No~~ver~ you ea~ giva an rali~s• to s me~be~ b~ writing 

i~2 VIE~ rragr~m ~~s ~ flU~~e~ of ~ult~-•~ f~~cttons w~rcn can be 
U$~d to in~art items 1fke todays date fn the fflaterisl being viewed. 

A ~unction fs writt~n as ~al where r. fs a~ l~t~ge~. The falln~lng 
functions ar~ avatlaete 

l Date 
2 TJme 
l UseF ~u. 

,4 0~11very 
5 surname 
6 OCP 

zsroara1 
20.04a12 
EC~t2~ 
L~W~~NC~-SYRO-HOPE-PARK-S2UARE 
P.Rosa 
2,;2 

When VIEW is entere~, It buil~s a directory to the fll~ 
~o that sub~equent request~ to VIEW a partl~ula~ sectton 
can be ~~alt with rapidly. 

&utl~fng tne ~IFeria~y ttsetf ta~es w stgntflcent amo~nt 
of time ~Dr in the cas~ of e PD ~ll~i VIEW ~ttempts to 
iftse~t th& di~~cta~y ss a n&w member ral1ed Vl£ijOIRa lf 
~his ls $U~ce~sful,~u~s~quent cell$ of VIEW fa~ the same 
~fle are much quicke~. 

If tne PD ~tls ta su~~equ&ntly chwngaa~ the next tf~e 
•~ •~ VT~Mr~~ ~~a V1£~D1R ie recstculated oftd re~leceds 



\ 

t;Oft"S9GU~f!1~ i !J, ~t'!S -0~11~?·" ~T r ;,,g 1:: t t 1=' n(:i; i ~i.i i -~ ~~,;.. ~ *~~:;i ~.,. "-- _ --

&y ather P•a~ls. BhGulcl ~afil&~baP t~ keap tha VIEYDIR 
up ta date by VlEllng tn• PD rll• after making changes. 

PD file■ ■ hauld a1way■ ba usad far large files. 

•hen you F9IU~n fPam VIENlng the fl1•• By typing R, 
!J!lU gt3 "'tsp 7 

Aastft&tic ~anslderatlans 

It is easy to sat up ■a■e kl~d of file to~~ Ylawed 
but yau dant get th• Dest af~~ct quite so easily! 

R&aamDar that yaur material will De dlsplayad In 
20 lift■ chunk• ■ T~y and Maka this a logical division. 

A1sa ra■amb•r tnat typically~ term1na1•s line langth 
is 72 characser•. Lines longer tha" this will be 
dlsplay■ d but will wra~ round end ups~t the tine count. 

Lines long•~ 1nmn 100 cherect■ r■ are truncated. 

~6S2 TWVlEWOU'f 

meanf!'lgfu1 
i;i, i qus .. 

llK f_:tS:Ti::O r¾'~o i..P<tO 

,il' 9HH:: &'! ~ S 2972 cMt-JS'lOH~ ECl.'H 2~ P .. Ross 
liUH!f, f'. l'i ~ c 2?1:Z El'!AS*~'n EC?l!l2~ f"~Ross 
!i!i'l!s'&:E!'lt!/:5 Z?12 1::l•h~StU·~ 
ff· 1» ~ s· 11,ds 29'72 JrlljRS:lHH!: 

;,,i,11titf'!'!?lS i~12 l::Mf.!S:t:t* 

EC!H25 
E'C l'rt 2~ 
EC !•n; 2 5 

r' .. Ross 
?'~!'toss 
P-aROSr$ 

LA~R€~CE-SYiO-HDPE-?ARK-3GUARE 
LANRENCE-STRD-HDPE_PARK-S&UARE 
LAWRE~CE-SYRO-MOPE-PARK_S~UARE 

**:VE!:4~~ l972 e:PI i::S ~~ z~ ~ 
*~irEr1#;5 2?72 i~AS.ri~X 
ww:.!iEt'!!~ii 2172 l:'.rl~S :cc:;,; 

Ei;iH2:5 P .. ~oss 
EC ;11 I 2 :5 P-aROS:S 
£C~125 P~n:oss 

, LAwR€NC~-BTRD-HOPE-PARK-5eUARE 
LRKRENCE-BYRD-HDPE-PARK-S~UARE 

/ 



-- ---· ... ~-
'**EMAS 2972 
·**EMAS 2972 
'**EMAS 2972 
·**EMAS 2972 
·**EMAS 2972 
·**EMAS 2972 
·**EMAS 2972 

t90995 FOO 2K 

ommand: di ·r 

·*Ei"iAS4#MUNG 
EVANS 
MATH 
NL 
PLAN 
SS:J:i:DIR 
SS#OPT 
......... "'.CH 

~<!ST 

-i, a6 iVi~ ¥~ ~G •~ 

EMAS*** 
EMAS*** 
EMAS*** 
EMAS*** 
EMAS*** 
EMAS*** 
EMAS*** 

LISTED 

ommand: di ·r evans 

....,..r, ;.,. wi;,;;.,,. i7• .:-."Will.I~ 

ECMI02 A.Bundy 
ECM102 A.Bundy 
ECM!02 A.Bundy 
ECMI02 A.Bundy 
ECMI02 A.Bundy 
ECMI02 A.Bundy 
ECMI02 A.Bundy 

T15 LP15 

ns...n1"f_JJVPU.I l _1 JUI ,__,--- r'JT\T'\_U'UVrJI\~ 

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SQUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

'i le: *EVANS Type: PARTITIONED 
ast altered: 12/09/81 at 00.24. 16 

I 

Length: 4720 Bytes 

,ccess Permissions: Self:All Others:None 
urrent users: 1 
,embers: 
VANS FIGURE XEVANS 

ommand:dir math 
ile: *MATH Type: PARTITIONED Length: 33632 Bytes 
.ast altered: 12/09/81 at 00. 27. 35 
,ccess Permissions: Self: Al 1 Others: None 
urrent users: I 

bers: 
I~-! 

OuEL 
MATH 

BREADT 
REWRIT 

ommand:dir nl 

DIVIDE 
SEMANT 

EGUAL 
SIMPLE 

FORMUL 
SKOLEM 

ile: *NL Type: PARTITIONED Length: 11248 Bytes 
ast altered: 12/09/81 at 00.24. 57 
cc ess Permissions: Self: Al 1 0th ers: None 
urrent users: 1 
embers: 
TN 
NL 

ATNOLD 

ommand:dir plan 

ELIZA ELIZANEW PARSE 

'il•: •PLAN Type: PARTITIONED Length: 5056 Bytes 
~st altered: 12/09/81 at 00.26.02 
,ccess Permissions: Self:All Others:None 
urrent use·rs: 1 
iembers: 

1.11:li Al>.lt" VCI Ali.I 

HEURIS 
UNIFY 

GA 

81 
Sl 
S1 
51 
81 
Sl 
Sl 

RECEl 



ommand:dir teach 
ile: *TE,.:\CH Type: PARTITIONED Length: 4984 Bytes 
ast altered: 12/09/81 at 00.23. 50 
ccess Permissions: Self: All Others: None 
urrent users: 1 
embers: 
NFER MANDC RANDOM RANDOMOLD READ READIN 
TEACH 

ommand:c!ir winst 
'ile: *WINST Type: PARTITIONED Length: 17840 Bytes 
.ast altered: 12/09/81 at 00.25.39 
,ccess Permissions: 
urrent users: :I. 
1embers: 
,RCH1PRB 
WINST 

ARCHPRB 

90995 FOO 2K LISTED 

**EMAS 2972 EMAS*** 
**EMAS 2972 EMAS*** 
**EMAS 2972 EMAS*** 
**EMAS 2972 EMAS*** 
**EMAS 2972 EMAS*** 
**EMAS 2972 EMAS*** 
**EMAS 2972 EMAS*** 
**EMAS 2972 EMAS*** 

Self:All Others:None 

BLOCKPRB ISOLPRB 

T15 LF15 

ECMI02 A.Bundy 
ECMI02 A.Bundy 
ECMI02 A.Bundy 
ECMI02 A.Bundy 
ECMI02 A.Bundy 
ECMI02 A.Bundy 
ECMI02 A.Bundy 
ECMI02 A.Bundy 

I 

PAIRPRB WINST 

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 



-~ 11-• .,...,jj" ............... t-~t if,&,V~ ,-,. A;>Ulll.H,j 

~**EMAS 2972 EMAS*** ECMI02 A.Bundy 
~**EMAS 2972 EMAS*** ECMI02 A.Bundy 
***EMAS 2972 EMAS*** ECMI02 A.Bundy 
!:!-**EMAS 2972 EMAS*** ECMI02 A.Bundy 
***EMAS 2972 EMAS*** ECM102 A.Bundy 
***EMAS 2972 EMAS*** ECMI02 A.Bundy 
***EMAS 2972 EMAS*** ECMI02 A.Bundy 

fv~ 
)90958 #_XEVANS 11,( LISTED T15 LP15 

tevans 
~vans 
~igure 
END 

)90958 # _XEVANS 1K LISTED T15 LP15 

-MAS 2972 EMAS*** ECMI02 A.Bundy 
·~AS 2972 EMAS*** ECMI02 A.Bundy 

;~-iEMAS 2972 EMAS*** ECMI02 A.Bundy 
'**EMAS 2972 EMAS*** ECMI02 A.Bundy 
'**EMAS 2972 EMAS*** ECMI02 A.Bundy 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy 
'**EMAS 2972 EMAS*** ECMI02 A.Bundy 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy 

\ 

ML..nl'4_J::JVI\I.UY _HUl-'1::._f'ARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HDPE_PARK_SQUARE 
ALAN_BUNDY_HDPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY _HOPE_.0 ARt~_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

s 
s 
s· 
s· 
s· 
s· 
s· 
s· 

RECE 



-~ .. ·------ -- -Wlloh~_,. ,,. ~ .L."l,.n. ' y ':J MI...Ml--i_tHJN!J Y _NU!"' t:._t'AKll'\_l:H:iVAKI:::. 

~**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
'**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY_HOPE_PARK_SGUARE 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY_HOPE_PARK_SGUARE 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY .J-iOPE _PARK_SGUARE 
·**EMAS 297F! EM10iS*** ECMI02 A.Bundy ALAN _BUNDY_HOPE _PARK _SGUARE 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY_HOPE_PARK_SGUARE 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY_HOPE_PARK_SGUARE 

,90959 EV,~NS _EVANS 4K LISTED T15 LP15 

*evans*/ 
•Evan's Geometric Analogy Program - Rational Reconstruction*/ 
*Alan Bundy 26. 10. 79*/ 

•top level program*/ 
vans(FigA,FigB,FigC,AnsList,Ans) ·-

find_rule(FigA, FigB, Ruled, rule_is(Rulei, 
apply_rule(Rule,FigC,AnsObJs,AnsRels,Sims), 
ans_desc(Ans□bJs,AnsRels,Sims}, 

select_result(FigC,AnsList,AnsObJs,AnsRels,Sims,Ansi, 
ans_is(Ans>. 

*find rule given figures*/ 
ind_rule(FigA,FigB,Rule) :~ 

relations(FigA,Source), relations(FigB,Target), 
obJects(FigA, Alisti, obJects(FigB, Blist), 
similaTities(FigA,FigB,Triples), 
s e 1 e c t _s e ·t; ( T·r i p 1 e s, Ma ·t; c h e s ) , 
takeawayl<Alist,Matches,Removals>, 
takeaway2(Blist,Matches,Adds>, 
make_rule(Removals, Adds, Matches, Source, T:13rget, Rule>. 

• Apply rule to figc to produce answer•/ 
~ply_rule(rule(Removals,Adds,Matches,Source,Target), 

FigC, AnsObJs,Target,Matches} :­
-relations(FigC, FigDesc), obJects(FigC, ObList), 
seteq(FigDesc,Source), 
maplist(second,Matches,NewList}, append(NewList,Adds,AnsObJs>. 

elect Result from those provided *I 
i!'J.-ec t_resu l t (Fi gC, tFi gN !Rest J, AnsOb JS, AnsRel s, AnsSims, Fi gN) 

relatians(FigN,NRels), seteq<NRels,AnsRels), 
similarities ( Fi gC, Fi gN., !\!Sims), seteq (NSims, AnsSims), 
obJects(FigN, NObJs), seteq(NObJs, AnsObJsL 

~ 1 ec t_resu 1 t ( FigC, CFigN lRest J, AnsOb JS, AnsRe 1 s, Ans.Sims, Ans) • -
se 1 ec t_res;.11 t { FigC, Rest, AnsOb JS.• AnsRe 1 s, AnsSims, Ans L 

~select legal subset of similarity triples for matches*/ 
?lect_se·t(Triple, Match) : - select:_set1(1:J, l:J, Triple, Match}. 

ilect_setl (Aused, Bused, tJ, CJ). 

ilect set1(Aused,Bused, [[AobJ,BobJ,TransJIRestJ, CEAobJ,BobJ,TransJ!RestiJ) 
- nat(memberCAobJ,Aused>), not(member(BobJ,Bused)), 

se 1 ec t_set1 ( [Aob Ji Aused J, [Bob J mused :L Rest, Rest1). 

,lect set1(Aused,Bused, ECAobJ,BobJ,TransJIRestJ,Rest1) 
- select_setl{Aused,Bused,Rest,Rest1}. 

87 
Sl 
Sl 
Sl 
S1 
81 
81 
81 

RECEI 



maplist(first, Triples, Fi,·sts}, subtract(List, Firsts, Ans>. 

akeaway2(List,Triples,Ans> :- J 

maplist(second,Triples,Seconds), subtract(List,Seconds,Ans}. 

* First and second elements of a list *I 
irst ( CA, B., CJ, A>. 
econd([A,B,CJ,B). 

* Make rule from descriptions inherited from figs a & b*/ 
ake_rule(i~emovals, Adds, Matches, Source, Target, Rule} : -

maplist{first,Matches,Spairs), maplist(second,Matches,Tpairs), 
append(Removals,Spairs,L1), append{L1,Tpairs,L2}, 
append(L2,Adds,Consts>, 
unbind(Consts,SubstsJ, 
subst{Substs,rule(Removals,Adds,Matches,Source,Target),Rule). 

•find corresponding variable far each constant and produ~e substitution•/ 
nb i nd (CJ, true>. 

-· ~nd([ConstfRestJ,Const=X & Rest1) -­
unbind(Rest,Restl). 

!- Messages *l 
!-----------* I 

;le_is(rule(Removals,Adds,Matches,Source,Target)) ·­
writef(,.Rule is: 
1"emove: ¾t 

l f n, I 

<:!Of.I: /uT.; 

mad;c h: i~·t 
SOUT'C e: %t 
t,..n•g et: o/.t CRemovals,Adds,Matches,Source,TargetJL 

,s __ desc(Ob,1s,Rels~Sims) ·­
writef('Answer description is: 
obJects: %t 
relations: %t 
similarities: %t \n\n,., CObJs,Rels,SimsJ). 

s_,is (Ans) : -
writef('Answer is %t\n\n\n', [Ans]>. 

0959 EVANS _EVANS 4K LISTED T15 LP15 

*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN BUNDY 
*EMAS 2972 EM,48*** ECMI02 A.Bundy ALAN _BUNDY 

_HOPE _PARK 
_HOPE _PARK 

_SGUARE 
_SGUARE 

*El't!AS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_.9GUARE 
!i-EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
!!-EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
i!-EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
l}EMAS 2972 EMAS**-1;;-ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SGU,~RE 
~EMAS 2972 EMAS*** ECM!02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 

E 
E 
E 
E 
E 
E, 
E 
E! 



- ~ E z..;,. r.-! IM~-X"'K'"K" .:::.'\..-1"1.!.Vi:-.! A.liundy ALAN_BUNDY _HOPE_PARK_SGUAR~ -~ 
***EMAS 2972 EMAS*** ECMI02 A.Bundy 
***EMAS 2972 EMAS*** ECMI02 A.Bundy 
***El'-!AS 2972 EMAS*** ECMI02 A.Bundy 
***EMAS 2972 EMAS*** ECMI02 A.Bundy 
***Ei"IAS 2972 EMAS*** ECMI02 A.Bundy 
***EMAS 2972 EMAS*** ECMI02 A.Bundy 
***EMAS 2972 EMAS*** ECMI02 A.Bundy 

ct1i/2 
090960 ~ _FIGURE 2K LISTED T15 LP15 

l*·fli g ures*/ 
/*test descriptions for evans program*/ 
/*Alan Bundy 26. 10. 79*/ 

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SQUARE 

problemi<Ans) • - evans(figa, .Pigb, .Pigc, ~fig 1, fig2, fig3, fig4, fig5J, Ans). 
problem2(Ans} • - evans(figa, figb, figc, Cfigl, fig2, fig3, fig4a, fig5J, Ans). 
problem3(Ans) ·- evans(figa,figb,figc, Cfig1,fig2,fig3, fig5J,Ans). 

obJects(figa, Ctri1,tri2J). 
r-elatii:ms{figa, CC inside, tri1, tri2JJ L 

«cts ( figb, ttri3J). 
re 1 at ions ( ;: i g b, CJ ). 

~imilarities(figa, rigb, CCtri2, tri3, directJ, Ctrii, tri3, Cscale, 2JJJ). 

>bJects(figc, Csquare,circle]). 
·elaticrns(·fligc, CC inside, square, circleJJ). 

ibJects(-figL Ccircle2, circle3J). 
·elations<f:ig1, CC inside, circle2, ci-rcle3JJL 
,imilarities(figc, fig 1, CCcircle, ci-rcle3, directJ, 

Ccircle,circle2, Cscale,halfJJJ). 

bJects(fig2, Csquare2J). 
elations ( f ig21 Cl L 
imilarities(figc,fig2, CCsquare,square2,directJJ). 

•ect!:-(fig3, [tri4, circle4J). 
fationsCfig3, CCinside,tri4,circle4Jl). 

imilarities(figc, fig3, Ctcircle., circle4., directJJ). 

bJects(fig4., Ccircle5JL 
elations(fig4, CJ). 
imila,ities(figc,fig4, CCcircle,circle5,di,ectJJ). 

)Jects(fig4a, Csqua,e3J}. 
~lations(fia4a, CJ). 
imilarities(figc,fig4a,CCsqua,e,squa,e3, Cscale,2JJJ). 

,Jects(fig5, Ct-ri5JL 
~lations(·f!ig5, CJL 
lmila-rities(figc, fig5, CJ). 

10960 #_FIGURE 2K LISTED T15 LP15 

·*EMAS 2972 EMAS*** ECMI02 A.Bundy 
·*EMAS 2972 EMAS*** ECMI02 A. Bundy 
·*EMAS 2972 EMAS*** ECMI02 A.Bundy 

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN BUNDY HOPE PARK ~llll.Ar:;)t= 

\ 

RECE 

E 
E 
.... 



-- ----'"~ti .. -

**EMAS 2972 EMAS*** 
**Ei•'IAS 2972 EMAS*** 
**EMAS 2972 EMAS*** 
**EMAS 2972 EMAS*** 
**EMAS 2972 EMAS*** 
**EMAS 2972 EMAS*** 
**EMAS 2972 EMAS*** 

90979 MATH _XMATH 1K 

math 
oyer 
readt 
ivide 
q_ual 
ormul 
euris 
odel 
ewrit 
emant 
imple 

"llem 
f-y 

E::ND 

90979 MATH -
·**EMAS 2972 
·**EMAS 2972 
·**EMAS 2972 
"8°*EMAS 2972 
·**EMAS 2972 
·**EMAS 2972 
·**EMAS 2972 
·**EMAS 2972 

XMATH 1K 

EMAS*** 
EMAS*** 
EMAS*** 
EMAS*** 
EMAS*** 
EMAS*** 
EMAS*** 
EMAS*** 

--~ ~--- ., w~ - - ,.,. - ':, 

ECMI02 A.Bundy 
ECMI02 A.Bundy 
ECMI02 A.Bundy 
ECMI02 A._ Bundy 
ECMI02 A.Bundy 
ECMI02 A.Bundy 
ECMI02 A.Bundy 

LISTED T15 LP:1.5 

LISTED T15 LP15 

ECMI02 A.Bundy 
ECMI02 A.Bundy 
ECMI02 A.Bundy 
ECMI02 A.Bundy 
ECMI02 A.Bundy 
ECMI02 A.Bundy 
ECMI02 A.Bundy 
ECMI02 A.Bundy 

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

ALAN_BUNDY _HOPE_PAm,_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

ST, 
ST, 
ST, 
ST, 
ST 
ST 
ST 

RECEI 



~"l<'f.:.!"IMO c:;-,, 6~ c~ ~r1nu-"'-·fi""·x- L~!-J .J. VC.. n . .UU-UY':J 

Hi·EMAS 29i'f2 EMAS*** ECM102 A.Bundy 
H-i-EMAS 2972 EMAS*** ECMI02 A.Bundy 
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rt- SIMPLE. 

sing PROLOG as a theorem prover: 
, eq~ality axioms example. 
ry goal ✓ eq_ual(y, :d.'. 

lan Bundy 16.6.81 *I 

~ual(x,y). % The Hypothesis 
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r -l(X,X). % The Reflexive Axiom 

g_ual(U,W) :- eq_ual(U,V), eq_ual(W,VL % The Twisted Transitivity Axiom 

* MINI-PROJECTS 

Try goal?- equal{y, x). 

Experiment by switching the orde;• or the above axioms and trying 
he same goal. What sort of bad behaviour emerges? How could it be 
voided? 

. Experiment with dif:rer·ent axioms, e. g. the group theory example 
rom p92 of 'Artificial Mathematicians'. 

I 
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* BOYER. 

simple Boyer-Moore theorem prover as in 

Leon Sterling 
Updated: 24 July 81 

Chap. 11 The Productive Use of FailuTe 
in ~Artiricial Mathematicians'. 

The code written here is a simplified version of the algorithm 
escribed in a paper of J Moore 
~ -putational Logic: Structure Sharing and Proor of Program Properties', 

x report CSL 75-2, which appeared also as Dept. of Computational Logic 
emo no. 68, and the second part of Moore 1 s Ph.D. thesis. 
his is a simplif-ied version of the theorem-prover described in the book 
A Computational Logic' by Boyer and Moore. 

Variable and procedure names have been chosen to be the same 
s much as possible, and the mini-proJects will be aided by the description 
n the paper. 

I 

% PROOF STRATEGY%% 

rove(A) : -

% To prove a theorem use the following algorithm 
(on p. of 1 Artificial Mathematicians~) : 

o/. 1.-2. Try symbolic evaluation, recording the 
o/. reasons f-or failure in the list Analysis. 
% 3.-4. If unsuccessful, try proof by induction 

using the previously generated failure list 
to suggest the induction scheme. 

% 5. Finally try generalising the theorem if the 
induction was unsuccessful. 

writef('\nTrging to prove %t\n',CAJ>, 
symbol __ eval <A~ B, .~nalysis), 
provel(B,Analysis). 

% Try symbolic evaluation 

rovel(tt,_) :-
1 

% Symbolic evaluation was successful 
.. • 
writef(~Expression evaluated to tt\n'). 

rovel(A,Analysis) :­
pickindvars(A:Analysis:Var), 
prove_by_induction(A,Var). _ 

rovel(A,Analysis> :­
generali~e(A,New), 
l • > 

prove (New=tt}. 

% find induction candidate 

,., ' 
ST 
Si 
ST 
ST 
ST 
ST 
ST 

RECEI 



Ya SYMBOLIC EVALUATION%% 

% Symbolic evaluation is performed by the procedure 
% symbol_eval(A,New,Analysis) which evaluates 
o/. expression A into expression New producing 
% failure bag Analysis. 
% Primitive pure LISP functions, i.e. car,cdr,cond 
% and equal are handled by an evaluator if they 
o/. can be simplified. Otherwise function arguments 
% are symbolically evaluated bottom-up, 
% bottoming out on atomic expressions. Function 
% definitions are expanded according to the criteria 
i. described in the section of code 
% %% EXPANSION OF FUNCTION DEFINITIONS%% 
% 

ymbol_eval(tt,tt, Cl) ·- 1 

ymbol_eval(CJ, [J,CJ) ·- 1 

ol_eval(A,B,Analysis) 
eval(A,A1>, 

% Finished if expression evaluates to tt 

symbol_eval(A1,B,Analysis). 

ymbol_eval(A,B,Analysis} :-
A= .. CPred IArgsJ, 
rewrite(Args,Args1,Anal), 
A1= .. CPred !Args1J, 
expand(Pred,A1,A2,Fault}, 
merge(Fault,Anal,Analysis), 
de.P _eval (A2, B). 

ewriteU:J, tl, tl) :- !. 

ewrite(X, X, CJ) :- atomic(X), 1 

- -iteCCHlTJ,CH1:T1J,Analysis) :­
symbol_eval(H,H1,Fault>, 
rewrite(T,T1,Desc>, 
merge(Fault,Desc,AnalysisL 

% Evaluator 

val(ca-r(l:J),tJ) :- !. 
vaHcd-r(t:J),Cl} :- !. 
val(car<cons(H, T) ), H) • - 1 

val(cdr(cons(H,T>>,T> ·- 1 

val(cond(CJ,U,V),V) :- !. 
val(cond(cons(X,Y),U,V),U) ·- 1 

val(equal1X,XJ,tt) :- !. 

/% EXPANSION OF FUNCTION DEFINITIONS %% 

% Evaluate primitive expressions 

% Recursively rewrite terms 
% bottom-up. 

, 7. Expand recursively defined 
7. non-primitive functions 

% Functions that can be expanded according to 
% theiT' function definition are contained in an 
% open_.Pn predicate. In rewriting expressions 
% functions are expanded where possible 
"I .,.,.,.,..,., +.ha nT'.r::irlir-.llli:i::i nn1=1n ~v.;-,1 unl@1;.s 



% rault description is returned as described 
% in section 3.2 of Moore's paper. 
,; 

xpand(Pred,Clause,Clause,Fault) ·­
open_.Pn(Clause, Newclausei, 
ugliness(Fred,Newclause,Bomb), 
Bomb \==CJ, 
! , 
make_fault(Bomb,Fault). 

xpand(Pred,Clause,Newclause, CJ) 
open_eval(Clause,Newclause). 

xpand (Pred, Clause, Clause, r J). 

pen_fn(append(X,Y},cond(X,cons(car(X),append(cdr(X},Y}),Y}) ·- 1 

pen_eval(append(X,Y),Clause) ·-
def_eval(car(X),Cl), 
def-_eval(cdr(X),C2), 
def-_eval(cond(X,cons(C1,append(C2,Y)),Y),Clause). 

ef_eval{X,Y) ·- eval(X,Y), 
e-fl_eval{X, X). 

% Make up a fault description from the faults 
returned when trying to expand a recursively 
defined function. 

7. 

ake_·Pault([J, CJ) :- !. 

ake_f-ault([fault(B,F)iBombsJ, Crault(B,F)lFaultsJ) 
make_faultCBombs,Faults>. 

a k e_rau 1 t ( r. bomb ( X) J, [ fau 1 t <bomb 00, f=a i 1 (CJ) > J). 

ake_fault([bomb(X),f=ail(Y}J,Cf=ault(bomb(X),f=ail<Y))J). 

o_f=aul t ( C·f'ai 1 (Y), bomb (X) J, Cfaul t ( bomb 00, -flai 1 (Y)) J). 

% Is expression ugly? 

gliness(Pred,X,Analysis) :­
nasty_car_or_cdr(X}, 

analyse(Pred,X,AnalysisL 

glinessC._, X, Analysis) : -
X== .. !:Pred IArgsJ, 
find_ugly<Pred,Args,Analysis). 

ind_uglyC_, CJ, CJ) :- !. 

ind_ugly(Pred, CHITJ,Analysis) 
ugliness(Pred,H,H1), 
·Find_ugly(Pred, T~ T1 }, 
append(H1,T1,Analysis), 
I 



dd_bomb(X., CJ, X) : - !. 
~d __ bomb(Y., X, Z) :- append(Y, CXJ, Z). 

nal yse (P·red, X., C bomb 00 J) 
nalyse(Pred, X, CfaiHX)J). 

loop_threat(Pred,X), 

oop_threat(append,car(X)L 
oop_threat(append,cdr(X)). 

ontrivial(X) :- memberchidX, tcons(U,V), CJJ}, !, fail. 
on·t-ri vial 00. 

% PROOF BY INDUCTION%% 

% Find induction candidate 
% A simple maJority vote is used to decide 
¼ which list to induct on. 
o/. This is calculated by max. 

ickindva·rs(_ .. Bag, Var) • -
max(Bag, CJ,Term,O,N>, 
Term= fault(bomb(cdr(Var)),fail( }). 

ax(CJ,A,A,N,N> :- !. 

ax(Cpair(Pred,M)lRestJ,Current,Ans,N,Num_ans) ·­
M :::, N, 
I . , 
ma x ( Rest, Pred, Ans, M, Num_ans). 

ax(C IRestJ,Current,Ans,N,Num_ans} :­
max (Rest, Curren1t, Ans, N, Num_ans). 

% Successively prove the base and step cases 

rove_by_induction(A1Literal) :-
prove_base(A,Literal), 
prove_step(A,Literal). 

i. To prove the base case, substitute the nil list 
% for the induction variable, and try to prove 
% the resultant clause 

rove_base(A,Literali :­
wr~tef('\n Base case'>, 
subst(Literal=[l,A,New>, 
prove (New), 
I 

rove_step(A,Literal) :-

% To prove the step case, substitute the appropriate 
% cons expression into the clause, symbolically 
% evaluate as much as possible, then fertilise 
% to prove the expression 

, "' u.rritef(-'\nStep case'), 
subst(Literal=cons(a1,Literal),A,New), 
.,,.,,.,h,..1 0,1,,:;l {1\1,.,..,,. ~1.::uuu:>, }. 



prave<Newclause>. 

ertilise(e~ualCX,YJ,Clause,NewJ subst(X=Y,Clause,NewL 

% PROOF BY GENERALISATION%% 

% Code to be written 

test cases 
• - prove(eq_uaUappendUl, x), :d L 
·- prove(e~ual(append(a,append(b,c)),append(append(a,b),c))). 

* Mini-prcqects 

Add definitions of functions like reverse and copy to enable 
the theorem-prover to work on other examples. Explain 
how the theorem-prover might be modified to overcome 
any small problems that might arise. 

se more sophisticated criteria to choose ~ne induction variable, 
or more generally the induction schema to be used. 
This will probably involve changing the way the failures 
are returned in the variable Analysis . 

. Write a more powerful version of fertilise. 

Write code to perform generalise. 

I 

% merge merges two bags 

erge<tJ,Bag,Bag) :- 1 

ergeCBag,Var,Hack) :- Vcl'r(Var), !, merge(Bag, Cva-riableJ,Hack>. 

~e<[pair(Ugly,K)ITJ,Bag,Newbag) :­
select(pair(Ugly,N),Bag,Rest), 

M is N + K, 
merge(T, [pairCUgly,M)iRestl,Newbag>. 

erge([pair(Ugly,N)ITJ,Bag,Newbag) :-

mergeCT, Cpair(Ugly,N)lBagJ,Newbag). 

erge([HlTJ,Bag,Newbag) :­
select{pairCH,N>,Bag,Rest>, 
r . ' 
M is N + 1, 
mergeCT, Cpair(H,M>lRestJ,Newbag). 

1eT'ge(!:HITJ,Bag,Newbag) :-
merge(T, Cpair{H, l)!BagJ,NewbagL 

\ 
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* BREADTH. 

Breadth First Search Theorem Prover. 
JUAL contains test example. 

lan Bundy 16.6.81 *I 

* Top Goal *I 

o • - bTeadth (OL 

/ * Breadth First Search Strategy *I 

readth (N) • -
Ni is N+i, 
repeat(resolve(input>N,N1)), 

·repeat(resolve(N,input,N1)), 
breadth (Ni L 

* Repeat as many times as possible *I 

ALAN_BUNDY_HOPE_PARK_SQUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
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ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

% Calculate new depth 
% Form all resolvants at that depth 

% Keep trying and failing 

ST 
ST 
ST 
ST 
ST 
ST 
ST 

RECEI 

epeat(Goal) :- Goal, Fail. 
epeat<Goal). % and succeed only when you run out or things to do 

* Resolution Step *I 

~1ve( N1, N2, N) :-
rind_clause(Parent1, Consequent1, Antecedent1, Ni), 
find_clause(Parent2, Consequent2, Antecedent2, N2), 
select(Literal, Consequent!, RestConsel), 7. find a 
select(Literal, Antecedent2, RestAnte2), 7. r.eturn 
append(RestConse1, Consequent2, Consequent), 7. cobble 

% Find clauses at 
% appropriate depth 

common literal 
leftovers 
leftovers together 

append(Antecedentl, RestAnte2, Antecedent), 
record_clause(Consequent,Antecedent,N). % record new clause 

* Record Existence of New Clause *I 
ecord_clause(CJ, CJ,Ni :­

writef("Success! Empty Clause 
abo·rt. 

;. test for empty clause 
Found\n\n"), !, % tell user 

% and stop 

ecord_clause(Consequent,Antecedent,N) ·- % test for loop 
find_clause(Name,Consequent,Antecedent,M), 1 % i.e. clause with same inn 

ecord_c lause (Consequent, Antecedent, N) : - ! , % recoTd new clause 
gensym(clause,Name), % make up new name 
assert(clause(Name,Consequent,Antecedent,N)), % assert clause 
writer("%t is name of new resolvant 7.1 <- i.1 at depth i.t\n\n 1 , 

CName,Consequent,Antecedent,NJ). % tell user 



ind_clause(Name,Consequent,Antecedent,0) ·­
clause(Name,Consequent,Antecedent,topclause>, 1 

ind_clause(Name,Consequent,Antecedent,N) :­
clauseCName,Consequent,Antecedent,N>. 

* MINI-PROJECTS 

Try this theorem prover with the clauses of file EGUAL . 

. Experiment by making up some clauses of your own and trying them 
u'I';. 

Modify the theorem prover to print out the solution when it has 
ounc! it. 

Modify the theorem prover ta remove the input restriction. 

Modify the theorem prover ta incorporate the literal selection 
~-ric·tion. 

Build a depth first theorem prover along the same lines. 

I 
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I} HEURIS. 

Heurisitic Search Theorem Praver. 
3UAL contains test example. 

lan Bundy 19.6.81 *' 

i:) • -

c 1 au s e ( Go a l; _, _, top c 1 au s e ) 1 

heuristic([Goall). 

~uristic(Fringe> :-
p:i.cC"t_best(Fringe, Cu-r-1'1:mt, Rest), % Pick the clause with best score 
fin~all(Clause,successor(Current,Clausei,NewClauses), 7. findall its succe 
app~nd(Rest,NewClauses,NewFringe), % Put them on fringe 
heuristic(NewFringe). X and recurse 

* Clause is a resalvant of Current with an input clause *I 

Jccessar(Current,Clause) :­
clause(Input,_,_, input), 
( resolve(Current, Input,Clause) 

% Pick an input clause 
resolve(Input,Current,Clause) ). 

7. resolve it with the current clause 

* Resolution Step *I 

~solve( Parenti, Parent2, Resolvant> :­
clause(Parent1, Consequent!, Antecedent!, Nl), 
clause(Parent2, Consequent2, Antecedent2, N2>, 

7. Get the two parents 

o/. Select a common literal 
% and return the rest 

select(Literal, Cansequent1, RestCanse1>, 
select(Literal, Antecedent2, RestAnte2), 
appencl(RestConse1, Consequent2, Consequent), 
append{Antecedent1, RestAnte2, Antecedent), 
record_clause(Consequent,Antecedent,Resolvanti. o/. 

% .Join the odd bits together 

Record the clause 

* Record Existence of New Clause *I 
~cord_clii:HJse(CJ, CJ, empty) :-· 

writef('Success! Empty Clause 
abo1~t. 

i. test for empty clause 
Found\n\n'), !, 7. tell the user 

i. and stop 

;icord_c lause ( C1:mseq_uen·t, Antee edent, Name) • - o/. test foT' 1 oop 
clause ( Name, Conseq_u1:mt, Antee ed ent, M) .• ! , fa i 1. 

;ic oT"d_c lause (Canseq_uent, Antecedent, Name} 
gensym(clause,Name), 
_,._~-.. 'f ait-.4,..-. lr.-.__- -.-111.-._,.f,... A"r'i..t--.- .-.,.! i""I,-+- h.i \ 

·- !, i. record new clause 
7. make up a name 
•,J na+. .r!!!PMOAoM .M.C. .,.'1.!"!.\11ea 



w·r ~ tef ( '%t is name of new re sol vant i':1 <- %1 with score %t\n\n,., 
[Name, Consequent, Antecedent, NJ). % tel 1 user 

* Evaluation Function on Clauses (length of clause) *I 

valuate(Cansequent,Antecedent,Score) :-
length ( Consequent, C), % add length of Th s 
length(Antecedent,A>, % to length of lhs 
Score is C+A. % to get clause length 

* Piek clause with best scoTe (i.e. lowest) *I 

i c: k _b est ( [ H d I T 1 J , C h o i c e, Re s t ) • -
clause(Hd, _, _, N), 
pick_best(Tl,Hd,N,Choice,Rest}. 

% Get score of first clause 
7. and run down list remembering best so far 

ic k_best ( 1: J, Hd., N, Hd, CJ). % When you get to the end return running score 
' 

ick_best(CHd1lT11J,Hd,N,Choice, CHd3fRestJ) 
clause(Hd1, _, _, i\11 ), 
compare(Hd1N,Hd1,Nl,Hd2,N2,Hd3,N3>, 
pick_best(Tl1,Hd2,N2,Choice,Rest). 

¼ Get score of first clause 
% Compare with running score and or 
% recurse with new best score 

ompare(Hd,N,Hd1,N1,Hd,N,Hd1,N1> 
N ::::•( N1, 1 

% put running score first 
% unless new score is best 

ampare(Hd,N,Hd1,N1,Hd1,Nl,Hd,N). % Otherwise put new score first 

* Find a clause with score N *I 

ind_clause(Name,Consequent,Antecedent,N) ·-
clause ( Name., Consequent, Antee edent, top clause), ! , 
evaluate(Consequent,Antecedent,NL 

ind_clause(Name,Conseq_uent,Antecedent,N) :­
clause(Name,Consequent,Antecedent,N>. 

IN I-PROJECTS 

Try this theorem prover with the equality clauses of EQUAL. 

Experiment with clauses of your own devising. 

Modify the theorem prover to print out the solution when it has 
ound it. 

Modify the theorem prover to remove the input restriction. 

Experiment with different versions of the evaluation function by 
odirying 'evaluate; (see section 6. 5.3 of 'Artificial 
athematic ians '). 

I 
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**EMr➔S 2972 EMAS*** ECMI02 A.Bundy ALAN _B!JNDY _HOPE _PARK _SQUARE 



--- ---- - -- - - •• - ':1 - ------- - -- -- -- - - --------
'**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
•**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARt<. _SQUARE 
i**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
'**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
•**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
'**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SGUARE 
'**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 

190983 MATH _EQUAL 1K LISTED T15 LP15 

'* EQUAL. 

·est example for BREADT and HEURIS. 
ltjmmetry can be inferred from reflexivity and twisted transitivity 
no·tes p62). 

;lan Bundy 22. 6. 81 *I 

: lause ( hypothesis, 
•lause(reflexive, 
:lause(twisted, 

(equal ( x, y) J, 
i:equaHX, X)J, 
[equal CU, W) J, 

Cl, input). :;-; Input clauses 
[J, input ). 
[equal (U, V), equal (W, V) J, input ) . 

use(goaJ., CJ, [eq_uaHy, x)J, topcJ.ause). o/. Top clause 

190983 MATH_EGUAL 1K LISTED T15 LP15 

'**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SQUARE 
'**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
'**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
'**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
'**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
'**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
'**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
'**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 

81 
81 
87 
87 
87 
87 
87 

RECEJ 
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;*EMAS 2972 EMAS*** ECMI02 A.Bundy 
;*EMAS 2972 EMt-18*** ECMI02 A. Bund1J 
"*EMAS 2972 EMAS*** ECMI02 A.Bundy 
•*EMAS 2972 EMAS*** ECMI02 A.Bundy 
HfEMAS 2972 EM,<\S·3HH~ ECMI02 A.Bundy 
r*EMAS 2972 EMAS*** ECMI02 A.Bundy 
r*EMAS 2972 EMAS*** ECMI02 A.Bundy 

m9sa MATH _SEMANT 5K LISTED T15 LP15 

I- SEMANT. 

Depth First Theorem Prover 
ith vetting by use of interpretations and 
1corporating input restriction. 
se with MODEL 
tVIDE contains test example 

Lan Bundy 22.6.81 *I 

J • -

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

clause(Goal,_,_,topclause), 
semantic (Goal). 

% Find the top clause 
7. and away you go 

* Depth first theorem prover *I 
emantic(Old) :­

successor(Old,New), 
vet (New), 

% Find a successor to the current clause 
% check that it is unsatisfiable 

semantic (New). % and recurse 

* Clause is a resolvant of Current with an input clause *I 

uccessor(Current,Clause) :­
clause (Input,_,_, input), 
( resolve<Current, Input,Clause> 

resolve(Input,Current,Clausei ; 
paramodulate(Current, Input,Clause) 
paramodulate(Input,Current,Clause) ). 

* Resolution Step •I 

esolve( Parenti, Parent2, Resolvant) :­

% Pick an input clause 
% resolve it with the 
% current clause 
1s or paramodulate it 

o/. Get the two parents 

sn 
ST~ 
STt 
STJ 
ST, 
ST/l 
STi 

RECEI\ 

o/. Select a common literal 

clause ( Parent 1, Conseq_uent 1, Antee ed ent 1, ) , 
clause(Parent2, Consequent2, Antecedent2, _), 
select(Literal, Consequent!, RestConsei), 
select(Literal, Antecedent2, RestAnte2), 
append(RestConse1, Conse~uent2, Consequent), 
append(Antecedentl, RestAnte2, Antecedent), 
record_clause(Conseq_uent,Antecedent,Resolvant). 1s 

o/. and return the rest 
% Join the odd bits togethe 

Record the clause 

·• Paramadulation Step *I 

,aramodulate( Parenti, Parent2, Paramodulant ) :-
clause ( Parent 1, Consequent 1, Antee edent 1, ) , % Get the two parents 
clause {Parent2, Conseq_uent2, Antee edent2, ) , 
select(equal<T,S>, Consequent!, RestConsel), X select an equation 
~~n1~rmlT.R.Cnn•~ □ u~nt2,Antecedent2,NewConse2,NewAnte2),X put it in the ott 



append<Antecedent1,NewAnte2,Antecedent>, 
record_clause(Consequent,Antecedent,Paramodulant}. 7.record the clause 

* Replace T by S (oT S by T> in clause •I 

eplace(T,9,DldCanse,OldAnte,NewConse,OldAnte> . - '% replace T by s 
replacel(T,S,OldConse,NewConseL 7. the consequent 

eplace(T,S,OldConse,OldAnte,OldConse,NewAnte) . - % 01' T by s in 
replacel(T,S,OldAnte,NewAnte). 7. the antecedent 

eplaceCS,T,OldConse,OldAnte,NewConse,OldAnte) . - 7. 01' s by T in 
replacel(S,T,OldConse,NewConseL •1 , .. the consequent 

eplace(S,T,OldConse,OldAnte,OldConse,NewAnte) . - o/. 01' s by T in 
replacei(S,T,OldAnte,NewAnte). i': the antecedent 

* Replace T by Sin Old to get New *I 

- 1 acei(T,S,Old,New) :­
some(replace2{T,S),01d,New). % replace one or the literals 

eplace2(T,S,T,S>. % replace this occurence 

eplace2<T,S,Old,New> ·- o/. replace one of' the arguments 
Old = CSym ' OldArgsJ, % get the arguments . . • 
replacelCT,S,OldArgs,NewArgs>, % replace one 
New ""' CSym i NewArgsJ. •f 

#a put it all together again 

* Record Existence of New Clause *I 

ecord_clause(CJ,CJ,empty) ·- ¾ test f:or empty clause 
urritef( ·'Success! Empty Clause Found\n\n'), !, ~{ tell user 
abort. % and stop 

o/. test f:or loop 

in 

( 

ecord_clause(Consequent,Antecedent,Name) 
clause(Name,Consequent,Antecedent,_), 1 % i. e. clause with same inn 

ecord_clause(Consequent,Antecedent,Name) :- !, % record new clause 
gensym(clause,Name), o/. make up new name 
asseTt(clause(Name,Consequent,Antecedent,new>>, X assert clause 
writef<'Xt is name of new resolvant %1 <- Xl \n\n', 

CName, Consequent, Antecedent]). % tell user 

* Apply Pred to Just one element of list *I 

Jme(Predi EHdi f T!J, CHd2 i TlJ) .. _ 
apply(Pred, CHd1,Hd2J). 

:ime(Pred, f.Hd I T11J .• CHd i T12J) ·­
some( Pred, Tl1, Tl2). 

* MINI-PROJECTS 

% apply it to this one 

% or one of the others 

Try out theorem p~over with the arithmetic clauses and models of 
i le DIVIDE. 

Expe1'iment with some clauses and models of your own devising <See 



Modify the theorem prover so tfiat it works by breadth first search 
Compare with file BREADT). 

Modify the theorem prover so that it works by heuristic search 
Compare with file HEURIS>. 

I 
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**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**Ei·IAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMJ:02 A.Bundy ALAN_BUNDY_HOPE_pARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A. Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPEYARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
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**EMAS 2972 EMAS*** ECMI02 A.Bundy 
lH}E1•'11~S 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**ENAS 2972 EMAS*** ECM102 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 

90986 MATH ,_MODEL 21,(, LISTED T15 LP15 

'1i· MODEL 

ow to evaluate a clause in an interpretation 
provided it is variable free!:) 
se with SEMANT 
IVIDE contains test examples 

lan Bundy 22.6.81 *I 

* Vet the clause in any interpretations *f 

:::1ause) ·-

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDy_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_.SGUARE 

not satisfiable(Clause). % Clause has no model 

* Clause is satisfiable in some Interpretation *f 

atisfiable(Clause) :-
interpretatianCinterp>, % If there is an interpretation 
model(Interp,Clause), % in which Clause is true 
writef($%t reJected by %t\n\n$, CClause, InterpJ). % tell user 

* Interpretation is a model of a Clause *I 

odel<Interp, Clause) :- , 
% Get Clause definition 

Sr 
ST 
ST 
ST 
ST 
ST 
ST 

RECEI 

clause(Clause,Consequent,Antecedent7_), 
checklist(is_true(Interp), Consequent), 
checklist{is_false{Interp), Antecedent). 

% Check all lhs literals are true 
% and all rhs ones are fals 

/",I· 

* Evaluate expression in Interpretation *I 

valuate( Int:erp, Integer, Integer ) : - integer( Integer), % integers represen 

valuate( Interp, Constant, Value ) :-
atom (Constant), ! , interpret ( Inte'l"p, 

% other constants have values assig 
Constant, Value). 

valuate( Interp, Complex, Value ) :-
Complex = .. [Sym J ArgsJ, !, 
maplist(evaluate(Interp), Args, Vals), 
Complex! = .. l:Sym l ValsJ, 
interpret(!nterp, Complex!, Value). 

* Evaluation of clause (hacks for checklist> *' 

% recurse on arguments of 
% complex terms 
% then interpret topmost 
% symbol 

s_tTue(Interp, Literal) :- evaluate(Interp, Literal, true}. 

s_false(!nterp, Literal) :- evaluate(Interp, Literal, false). 
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**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE PARK _SQUARE 
**EM,48 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARj., _SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BlJNOY _HOPE _PARK _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
**EMAS 2972 EMAS-it+li- ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARJ, _SQUARE \ 

\_ 

/ 
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lf*Ei"iAS 2972 EMAS*** ECMI02 A.Bundy 
iH!·EMAS 2972 EMAS*** ECMI02 A.Bundy 
iHf·EMAS 2972 EMAS-1i+~ ECMI02 A.Bundy 
lf*EMAS 2972 EMAS*** ECf-1!02 A.Bundy 
iHEMt,S 2972 EMAS*** ECMI02 A.Bund!J 
~*EMAS 2972 EMAS*** ECMI02 A.Bundy 
iHEMAS 2972 EMAS*** ECMI02 A.Bundy 

90982 MATH ___ DIVIDE 2K LISTED Ti5 LP15 

~ DIVIDE. 

est example for SEMANT and MODEL 

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SQUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

lauses and Model for not divides example (see notes p124) 

lan Bundy 22.6.81 *I 

lause (right, Cnot_d iv{ X*Z, Y) J, Cnot_d iv( X, Y) J, input). % Input clauses 

), 

1 au s e ( hypo the s is, [not _d iv ( 5, a ) J, [ L input ). 

lause(conclusion, [J, [not_div(30,a)J, topclause). i. Top clause 

% arith2 is an interpretation 

nterpret(arith2, a, 2). 

~--=-·pret(arith2, not_div(X, Y), ·False) • -
0 is Y mod X, 1 

nterpret(acrith2, not_div(X, Y), true). 

nterpret(arith2, equal{X,Y), true) :-
X :::::: == Y, I 

J:; , ' ,a ... se1. 

% meaning o·r a 

% meaning of not_div 

% meaning of equal 

% meaning of* 

nterpretation(arith3). 

nterpret ( ar i th3., a, 3i. 

% arith3 is an interpretation 

nterpret(arith3, not __ div(X, Y), false) 
0 :is Y mod X, 1 

nterpret(a·rith3, not_div(X, Y), t'l"ue). 

nterpret (ar i th3, equal ( X, Y), true) : -
V ...... ...,. V_ 

% meaning of a 

% meaning of not_div 

% meaning of e~ual 

ST, 
ST, 
ST 
ST, 
ST, 
ST, 
ST, 

RECEI' 



% meaning ofl * 

190982 MATH _DIVIDE 211\. LISTED T15 LP15 

·**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE PARK _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SGUARE 
·**EMAS 2972 EMAS*•n-* ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SGUARE 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _.SQUARE 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PAR!-, _SGUARE 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SGUARE 
·**EMAS 2972 EMAS*** ECM!02 A. Bundy ALAN_BUNDY _HOPE _PARK _SQUARE 
**EMAS 2972 EMAS*** ECtvi!02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 



·---,.--- • •~ •- - av - -;J' 

i-*EMAS 2972 EMAS*** ECMI02-A. Bundy 
}*EM1!:iS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
HtEMAS 2972 EMAS**i~ ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A. Bundy 

10987 MATH REWRIT 3K LISTED Ti5 LP15 . -
:.- REWRIT. 

imple depth first search rewrite rule system 
~e Artificial Mathematicians p 104. 
:;e with UTIL 

ian Bundy 10. 7.81 *I 

t Find Normal Form of Expression *I 

ALAN_BUNDY _HOPE_PARi~_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

% To put an expression in normal 
% Rewrite it once 

-Iize(Expression, NormalForm) ·­
rewrite(Expression, Rewriting), 
normalizeCRewriting, NormalForm>. % and recurse 

fcrrm: 

~rmalize{Expression, Expression) :­
not rewrite (Ex press ion, _). 

% The expression is in normal form 
o/. ir it cannot be rewritten 

% To rewrite Expression 
% get a rule LHS => RHS 

Rewriting), % replace LHS by RHS 

ST, 
ST1 
STi 
ST1 
ST, 
STi 
STi 

RECEI' 

f Rewrite Rule of Inference *I 

~write(Expression, Rewriting) :­
ruleCName,LHS, RHS>, 
replace(LHS, RHS, Expression, 
writef('%t rewritten to Xt by rule %t\n §, (Expression, Rewriting, NameJ i. 

* Replace single occurrence or T by Sin Old to get New *I 

eplace(T., S, T, SL % replace this occurence 

ace(T,8,0ld,New) ·- % replace one 
Old =.. i:Sym I OldArgsJ, % get 
some(replace(T,S>,OldArgs,NewArgs>, 
New= .. CSym I NewArgsJ. o/. put 

* Apply Pred to Just one element of list •I 

ome(Pred, l:Hd1 i TlJf CHd2: TlJ) ·-

of the arguments 
the argument;s 

o/. replace one 
it all together again 

apply(Pred, CHd1,Hd2J). 

ome(Pred, CHd i Tl!J, CHd ) T12J) • -
some ( P·red, Tl 1, T12L 

% apply it to this one 

% or one of the others 

* Some rules *l 

u 1 e ( 1., X*O, 0 >. % Algebraic Simplification rules 

* A Typical Problem •I 



* MINI-PROJECTS 

Tru out the system with the arithmetic rules given above. 

Experiment with some rules of your own devising (Suggestions can be 
ound in ch~pter 9 and section 5.2 of ~Artificial Mathematicians'). 

Modify the system so that it works by: (a) call by value, (b) call 
y name (See p107 of ;Artificial Mathematicians'). 

I 

90987 MATH __ REWRIT 3K LISTED T15 LP15 

l"IAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY_HOPE_PARK _SQUARE 
', .:.AS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY _HOPE _PAfU<. _SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY _HOPE _PARK _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY_HOPE_PARK _SGUARE 
**EMAS 2972 EMAS*** ECMI02 A. Bundy ALAN _BUNDY _HOPE __PARJ., _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SGUARE 
**Ei"iAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY_HOPE_PARK _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY_HOPE_PARK _SGUARE 
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:f,*EMAS 2972 EMAS*** ECMI02 A.Bundy 
t*EMAS 2972 EMAS*** ECMI02 A.Bundy 
:f,*EMAS 2972 EMAS*** ECMI02 A.Bundy 
:f,*EMAS 2972 EMAS*** ECMI02 A.Bundy 
~*EMAS 2972 EMAS*** ECMI02 A.Bundy 
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10990 MATH_SKOLEM 3K LISTED T15 LP15 

* SKOLEM. 

~olem Normal Form Procedure 
~oRMUL contains test examples) 

Lan Bundy 17.3. 79 *I 

- op(400, x.Py,; ). % DisJunction 

··-···-------.- ·- ·-· -- ······----····-
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK~SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

-op ( 400, X .Py,-)). 

% Double Implication 

% Implication 

~ Normal calling pattern 

ST, 
ST1 
STi 
ST1 
ST1 
ST, 
ST1 

RECEI• 

~skolem normal .Porm*/ 

kolem(Sentence,NormalForm) :- !, 
skolem(Sentence,NormalForm, CJ,O>. % assume no free vars and being ass 

kolem(P <-:> G, <P1->GU8dG1->PU,Vars,Par) :- !, 
skolem(P,Pl,Vars,Par), skolem(G,Gl,Vars,Par). 

% Double implication 

kolem(all(X,P),Pl,Vars,0) :- !, 
skolem<P,P1, [XIVarsJ,0). 

o/. Universal quantification 

kolem(a11(X,P),P2,Vars, 1) :- !, 
gensym(f,Fs), univ(Fs,Vars,F), 
subst(X=F, P, P1 ), 
skolem(P1,P2,Vars, 1). 

% Universal quantification 
% dual case 

kolem(some(X,P>,P2,Vars,0) :- !, 
gensym(f,Fs), univ(Fs,Vars,F), 
subs t ( X=F, P, P 1 ) , 
skolem(P1,P2,Vars,0). 

% Existential quantification 

kolem(some(X,P),P1,Vars, 1) :- !, 
s k o 1 em ( P, P 1, I: X i Vars J, 1). 

o/. Existential quantification 
% dual case 

kolem(P-)G,P1-)G1,Vars,Par) :- !, 
opposite (Par, Par 1), skol emCP. P 1, Vars, Part>, 
skolem(G,Gl,Vars,Par). 

kolem(P;G,P1;G1,Vars,Par) :- !, 
skolem(P,Pl,Vars,Par>, skolem<G,Gl,Vars,Par). 

kolem(P&G,P1&G1,Vars,Par) :- !, 
skolem<P,Pl,Vars,Par>, skolemCG,Gl,Vars,Par>. 

kolem(not P,not Pl,Vars,Par) :- !, 
opposite(Par,Parl), skolemCP,Pl>. 

% Implication 

;. DisJunction 

% ConJunction 

% Negation 



tappasite parities*/ 

lposite(011). 
pposite( 1, 0). 

tuniv - apply args to symbol*/ 
niv(Fs,VaT's,Fi :- !, 

F .. i:FS;!VarsJ. 

1 i·HNI-PROJECTS 

Try out an various formulae. 

9 
\ 

Modify the program to deal with bounded quantification, e. g. 
ll_in(X,Set,P) - meaning, ?or all X in Set, P is true. 

Build pragT'ams .Por putting .Parmulae in: (a) Prenex Normal FoT'm, (b) 
,nJunctive Normal Form, as peT' section 5.2 of ~Artificial 

-ematicians'. You mau wish to use file REWRIT. 

I 
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**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
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IH!-EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 



-**EMP-,S 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
iH!-EMAS 2972 EMAS*** ECMI02 A.Bundy 
~*EMAS 2972 EMAS*** ECMI02 A. Burn:ly 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS·lHH(· ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 

90984 MATH _FORMUL lK LISTED T15 LP15 

* FORMUL. 

est Formulae for SKOLEM program 

lan Bundy 23.6.81 *I 

es·!;1 (Ans) : -
skolem( all(a, all(b, all(c, some(x, 

est2(Ans) : -

ALAN_BUNDY _HOPE_PAR~<._SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUI\IDY_HOPE_PARK_SGUARE 

. 

a*xf, + b*x + c = 0)))), Ans). 

skolem( alHm, some(delta, allb:, (abs(:d=<delta) -:> (1/xD·~))), Ans). 
l 

90984 MATH_FORMUL 1K LISTED T15 LP15 

**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDV_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A. Buncly ALAN_BUNDY_HOPE_PARK_SGUARE 

ST 
ST 
ST 
ST 
ST 
ST 
ST 

RECEI 



------·- - ·- - - --- ., - --· ----- --· -- - -- - - - - ---- -- -

it*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE STi 
it*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE Sr; 
t*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE ST; 
t*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE ST; 
t*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE ST; 
t*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE ST; 
IE-*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE ST1 

;t0991 MATH_UNIFY 4K LISTED T15 LP15 RECEI 1 

1t UNIFY. 

nification procedure for first order logic (with occurs check) 
ee p80 of Artificial Mathematicians. 

lan Bundy 10.7.81 *I 

* Top Level*' 

nify(Exp1, Exp2, Subst) :- % To unify two expressions 
unify<Expl, Exp2, true, Subst>. % Start with empty substitution 

* Unify with output and input substitutions *I 

nify (Exp, Exp, Subst, Subst). % If expressions are identical, succeedd 

nify(Expl, Exp2, OldSubst1 AnsSubst) ·­ % otherwise 
disagree<Exp1,Exp2,Tl,T2>, 
make_pair(Tl,T2,Pair), 
combine(Pair,OldSubst,NewSubst), 

% find first disagreement pair 
7. make a substitution out of them, if pos 

7. combine this with input subst 
% apply it to expressions subst(Pair,Expl,NewExpl), 

subst(Pair,Exp2,NewExp2), 
unify(NewExp1,NewExp2,NewSubst,AnsSubst). 7. and recurse 

* Find Disagreement Pair *I 

_,_ 
.... 

~ree{Exp1,Exp2,Exp1,Exp2) ·-
Exp 1 =. . CSymi I _J, Exp2 
Sym1 \== Sym2, 1 

isagree(Exp1,Exp2,T1,T2) ·-

CSym2i_J, % If exps have different 
7. function symbol, then succeed 

% otherwise 
Expl = .. CSymlArgs1J, Exp2 = .. CSymlArgs2J, 
find_one(Args1,Args2,T1,T2>. 

7. find their arguments 
% and recurse 

* Find first disagreement pair in argument list *I 

ind_one( CHd I TliJ, CHd I Tl2J,T1,T2) :- !, . 
find_one(T11,T12,Tl,T2>. 

ind_one( CHd1 I Tl1J, CHd2 I T12J,T1,T2) ·­
disagree(Hd1,Hd2,T1,T2), 1 

7. If heads are identical then 
7. find disagreement in rest of list 

I 
o/. else find it in heads. 

* Try to make substitution out of pair of terms *I 

:ake_pair(T1, T2, Tl=T2) :­
is_variable<T1 ), 
.Pree_of (T1, T2). 

1ake_pair CT1, T2, T2=T1) : -
,:.,, u,.,..,..;,,,1-.112lT!:>l. 

% T1=T2 is a suitable substitution 
% if Tl is a variable and 
% T2 is free of Tl 



* By convention: 
s_variable(u). 
s_variab le ( x >. 

x,y, z,u,v and ware the only variables *I 
is_variable(v). ~is_variable(w). 
is_variable{y). is_variable(z). 

* T is free of X •I 
ree_of(X,T) ·- occ(X,T,0). % if X occurs O times in T 

* Combine new substitution pair with old substitution *I 

ombine(Pair1 OldSubst, NewSubst} :­
mapand(update(Pair),OldSubst,Subst1), 
check_overlap(Pair,Substi,NewSubst). 

* Apply new pair to old substitution *I 

¼ apply new pair to old subst 
¾ and delete ambiguous assigments 

~date(Pair, Y=S, Y=Si) :- % apply new pair to rhs of old subst 
subst(Pair,S,81). 

* If X is bound to something already then ignore it •I 
k_overlap(X=T,Subst,Subst) :- % Ignore X=T 

/,, memberchk O(=S, Subst ), 1 % ir there already is an 

~eck_overlap(Pair,Subst,Pai~ & Subst). % otherwise don't 

it-MINI-PROJECTS 

Simplify unify to a one way matcher, as per p76 of 'Artificial 
:lthematic: ians '. 

Generalize Unify to a simultaneous unifier of a set of expressions, 
~en_unify) as per p80 of 'Artificial Mathematicians'. 

Build the associativity axiom into unify (assoc_unify), as per p82 
F 'Artificial Mathematicians'. 

I 

;io99i MATH_UNIFY i!-K LISTED Ti5 LP15 

**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EM~,S 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE__PARK_SGUARE 
1:1-*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
l}*EM,~S 2972 EM,<\S*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
~*EMAS ~-972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
~*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 



,..-.,.-i;:;_nMO C:7l-~ i;.;:;.1-u,~• .._ n.- ft J...."'W-11-.l.VG"- J'""'!-. ;fJ'\JilW'r:J 

~*EMAS 2972 EM,<\S*** ECMI02 A.Bundy 
!H!·EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECM102 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECM102 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 

90961 NL_,XNL 1K LISTED T15 LP15 

nl 
tn 
tnold 
liza 
lizanew 
arse 
a 
END 

190961 NL _XNL 1K LISTED T15 LP:l.5 

"**EMAS 2972 EMAS*** ECMI02 A.Bundy 
·**EMAS 2972 EMAS*** ECM102 A.Bundy 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy 
·**EMAS 2972 EMAS*** ECM102 A.Bundy 
'**EMAS 2972 EMAS*** ECMJ:02 A.Bundy 
'**EMAS 2972 EMAS*** ECMI02 A.Bundy 

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

ALAN_BUNDY _HOPE _PARK _SGUARE 
ALAN _BUNDY_HOPE _PARK _SQUARE 
ALAN _BUNDY _HOPE_PARK _SGUARE 
ALAN _BUNDY _HOPE _PARK _SGUARE 
ALAN _BUNDY _HOPE_PARK _SQUARE 
ALAN _BUNDY _HOPE_PARK _SGUARE 
ALAN _BUNDY _HOPE_PARK _SGUARE 
ALAN_BUNDY_HOPE_PARK _SQUARE 

ST 
ST 
ST 
ST 
ST 
ST 
ST 

RECEI 



;s-x~rlMO ~7fc:;.. ~-VIMQ<A--n.-~ ~'wi iJ.VI':'.. n. a.nJn\.l~ 

**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
iHi-EMAS 2972 EMAS*** ECMI02 A.Bundy 
f*EMAS 2972 EMAS*** ECMI02 A.Bundy 
f*EMAS 2972 EMAS*** ECMI02 A.Bundy 
ii-*EMAS 2972 EMAS*** ECMI02 A.Bundy 
ii-*EMAS 2972 EMAS*** ECMI02 A.Bundy 

70962 NL __ ATN 2K LISTED T15 LP15 

l!-atn*.I 
*generation of random sentences from an ATN 
lan Bundy 19. 11.79 
se with random*/ 

¼Top Level*/ 
enerate :- generate(sentence,start), 

writef('\n\n', CJ}, 
generate. 

Tate(ATN, finish). 

enerate<ATN,Node) :­
arc(ATN,Node,Choices), 

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

random_pick(Choices, CNewNode,Label,TypeJ}, 
gen<Type,Label,ATN,NewNode). 

en(atn,SubATN,ATN,NewNode) :­
generate<SubATN,start), 
generate(ATN,NewNode). 

en(word,Word,ATN,NewNode) :­
writer( '%t ', r:wordJ), 
generate(ATN,NewNode). 

.. tence ATN*/ 
,rc(sentence,start, tta,nounphrase,atnJJ). 
ire {sentence, a, r r b, verb, atn J J). 
1rc(sentence,b, rr:c,nounphrase,atnJJ). 
1rc(sentence, c, CC-Finish, stop_marrk, atnJJ). 

·•nounphrase ATN•/ 
ire ( nounp hrase, start, C t fl in i sh, prop eT· _noun, atn J, Ca, determi 1H!T', atn J J). 

,rc(nounphrase, a, [(finish, noun, atnJ, ta, adJective, atnJJ). 

'*verb ATN·ll-/ 
irc(verb, start, CC-finish, is,wordJ, [finish, kisses,wordJ, [finish, kills,wordJJ). 

'*determiner ATN*l 
ire (determiner, start, [[finish, a, wordJ, (finish, an, UJOT'dJ, (finish, the, wordJJ). 

'*noun ATN*/ 
~i'C (noun, start, CC-flinish, fascist, wordJ, [-finish, dictator, wordJJ). 

'*adJective ATN*/ 

ST; 
ST, 
ST; 
ST, 
ST, 
ST, 
ST, 

RECEI 

n·c (adJective, staT"t, Ctfinish, happy, wordJ, C·Hnish, fascist, woT-dl, (finish, italian, w1 

'*PTODeT' Noun ATN•J 
___ 1_:.__=-·= -- .. - .,,.i,.,,,.,..,1,-_ rrJ!-in~ch. kani-i::n.1110,-.d]J}_ 



~S·bop Mark ATN*/ 
~c:(stop_mark,staT·t,CC-rinish, (. ),wordJ, C·finish, (?),wo-rdJ, C-rinish .. (!),wordJJL 

10962 NL __ ATN 2K LISTED T15 LP:1.5 

**EMAS 2972 EMAS*** ECM102 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARV, _SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
~*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SGUARE 



~,n,l::.l""IAl:> -i=::--r /' ,:! t:.l"fM"O 'R"'R"'R" C.\,,n .I. v.:::; M • .QUIIUl:I 

•*Ef"IAS 2972 EMAS*** ECMI02 A.Bundy 
li-*EMAS 2972 EMAS*** ECMI02 A.Bundy 
li-*EMAS 2972 EMAS*** ECMI02 A.Bundy 
li-*EMAS 2972 EMAS*** ECMI02 A.Bundy 
li-*EMAS 2972 EMAS*** ECMI02 A.Bundy 
li-*EMAS 2972 EMAS*** ECMI02 A.Bundy 
11-*EMAS 2972 EMAS*** ECMI02 A.Bundy 

90963 NL_ATNOLD 2K LISTED T15 LP15 

*atn*/ 
*geneTation of random sentences from an ATN 
lan Bundy 19. 11.79 
se with eliza (for print_list)*/ 

*Top Level*/ 

~""'-rll°'-11,,,,Z'"W"J"S,1,,,1 I-•,._,, --• • •• •• •-- - - • -• •-

ALAN_BUNDY_HOPE_PARK_SQUARE 
ALAN_BUNDY_HOPE_PARK_SQUARE 
ALAN_BUNDY_HOPE_PARK_SQUARE 
ALAN_BUNDY_HOPE_PARK_SQUARE 
ALAN_BUNDY_HOPE_PARK_SQUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

eneTate :- generate(sentence,start,Sentence>, print_list(Sentence), fail. 

enerate(ATN,finish, []). 

~rate(ATN,Node, CWordlRestJ) ·­
arc(ATN,Node,NewNode,Word,t), 
generate(ATN,NewNode,Rest>. 

enerate(ATN,Node,Sent) :­
arc(ATN,Node,NewNode,SubATN,nt), 
generate(SubATN,start,SubBit), 
generate(ATN,NewNode,Rest), 
append(SubBit,Rest,Sent>. 

'*Sentence ATN*/ 
1rc(sentence,start,a,nounphrase,nt). 
1rc(sentence,a,b,verb,nt>. 
irc(sentence,b,c,nounphrase,nt). 
1rc(sentence,c,finish,stop_mark,ntL 

,unphrase ATN*/ 
1 .nounphrase,start,a,determiner,nt). 
rrc(nounphrase,a,finish,noun,ntL 
lrc(nounphrase,a,a,adJective,nt). 
trc(nounphrase,staTt, finish,proper_noun,nt). 

'*verb ATN*/ 
arc(verb,start,finish, is,t). 
n•c <verb, start, finish, kills, t>. 
arc(verb,start, finish, kisses,t). 

/*determiner ATN*/ 
arc(determiner,start,finish,a,t). 
arc(determiner,start,finish,an,t>. 
arc(determiner,start,finish,the,t). 

f*noun ATN*/ 
arc(noun,start,finish,fascist,t>. 
arc(noun,start,finish,dictator,ti. 

l*adJective ATN*/ 
arc(adJective,start,finish,happy,t). 
arc(adJective,start,finish,fascist,t). 
arc(adJective,start,finish, italian,t). 

ST1 
ST1 
ST, 
ST, 
ST, 
ST, 
ST 

RECEI 



•Proper Noun ATN*I 
~c(proper_noun,start,rinish,benito,t). 

*Stop Mark /!>,TN*/ 
rc(stop_mark, start, finish,(. i, t>. 
re (stop_mark, start, finish, (?i, tL 
rc(stop_ma-rk, start, finish,<!), tL 

90963 NL _ATNOLD 21-\ LISTED T15 LP15 

**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 

ALAN _BUNDY _HOPE_PARK _SGUARE 
ALAN_BUNDY_HOPE_PARK _SQUARE 
ALAN _BUNDY _HOPE _PARK _SQUARE 
ALAN _BUNDY _HOPE _PARK _SQUARE 
ALAN _BUNDY _HOPE _PAfU-r. _SGUARE 
ALAN _BUNDY _HOPE_PARK _SQUARE 
ALAN_BUNDY_HOPE_PARK_SQUARE 
ALAN _BUNDY _HOPE _PARi{ _SGUARE 



••-~.tlllll- -··ii~------- ---· ·----... __ .. _,, 
IHrEMAS 2972 EMAS*** ECMI02 A.Bundy 
lf-*EMAS 2972 EMAS*·IHr ECMI02 A.Bundy 
lf-*EMAS 2972 EMAS*** ECM102 A.Bundy 
li-*EMAS 2972 EMAS*** ECMI02 A.Bundy 
lf,*EMAS 2972 EMAS*** ECMI02 A.Bundy 
lf,*EMAS 2972 EMAS*** ECM102 A.Bundy 
ii-*EMAS 2972 EMAS*** ECM102 A.Bundy 

90964 NL_EL I ZA 2K LISTED T15 LP15 

1reliza*/ 
If-natural language conversational program 
lan Bundy 15. 11.79*/ 

ii-variable marker*/ 
- op(500,fx,C?J>. 

1rtop level*/ 
liza :- read_in(Input), eliza(InputL 

- ·a<tbye,.J) :- !. 

lizaCinput) :- sr_pair(S,R), 
match(Input,S,off,Subst), 
replace(R,Subst,Output}, 
print_list(Output), eliza. 

ii-associative one way matcher*/ 
atchCCJ, CJ, off, CJ). 

··-···-----··- ._,.._,. --- ---------------
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

atch([WordlRestSentl,CWord!RestPattl,off,Subst} ·-
match(RestSent,RestPatt,off,Subst). 

atchCCWordtRestSentJ,C?VarlRestPattJ,off,CCWordlPhraseJ/VarlSubstJ) ·­
match(RestSent,RestPatt,?Var, CPhrase/VarlSubstJ)_ 

atch(Sent,Patt,?Var, C[J/VarlSubstJ) ·-
match(Sent,Patt,off,Subst). 

·h(CWordlRestSentJ,RestPatt,?Var, CCWord:PhraseJ/VarlSubstJ) ·-
match(RestSent,RestPatt,?Var, [Phrase/VarlSubstJ). 

*substitute text for variables*/ 
eplace([J,Subst, CJ). 

eplace(C?VarlRestJ,Subst,New) ·-
!, member(Phrase/Var,Subst), replace(Rest,Subst,Old), 
append(Phrase,Old,New>. 

eplace(CWordlRestPattJ,Subst, CWordlRestSentl) ·-
replace(RestPatt,Subst,RestSent). 

*print list of words without brackets or commas*/ 
rint_list(CJ} :- writef('\n \n', CJ>. 

rint_list(CHdlTlJ) ·- writef('%t ', CHdJ), print_listCTlL 

*stimulus response table*/ 
r_pair(Ci, am, ?x,. J, Chow, long, have, you, been, ?x, ?JL 

ST, 
ST, 
ST1 
ST, 
ST, 
ST, 
ST1 

RECEI' 



90964 NL _ELIZA 2K LISTED T15 LP15 

**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PAt'U\ _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PAfU<. _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARii, _sm.JARE 
**EMAS 2972 EMAS*** ECMI02 A. BunchJ ALAN _BUNDY _HOPE _PARK _SGUARE 
**EM,~S 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 



~A-:.0..tlMW C..1'.f-G. :....r 1;,r,:,._,.-.. n .... f-"':...l'l 1.8,..._,..ii.o, :r, .. .s.,rio,I';~-~ ,. ~- .. ;i;,i--. ---··- .. 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY 
**EMAS 2972 Ef•!AS*** ECMI02 A.Bundy ALAN _BUNDY 
**Ei"IAS 2972 EMAS**"R· ECMI02 A.Bundy ALAN _BUNDY 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY 

:,0965 NL _ELIZANEW 3K LISTED T15 LP15 

f Simple ELIZA 
-- a natural language misunderstander 
Alan Bundy 15-Nov-·79, RichaT'd 0 1 Keefe 17-Feb-81 

I 

- CreadinJ. % load read_in(-) adn its support. 

- public eliza/0. ·- mode eliza .. 

liza :-

liza ·-

T'ead_in( Input), 
mandatory_substitutions(Input, Clean}, 
Clean \== [bye,. J, 
rule(Given., Yield), 
mat.ch(Given, Clean), 
reply(Yield), nl, !, 
el i za. 

urrite( 'I hope I have helped you.;), nl. 

- mode mandato-ry __ substitutions(+, -), idiom(+, -). 

andatory __ subst i tut ions (Given, Yi e 1 cl) • -
idiom(Phrase, Translation), 

_ ... _. ---_HOPE _PARK 
_HOPE _PARK 
_HOPE _PAm.;, 
_HOPE _PAR!-.;. 
_HOPE _PARK 
_HOPE _PARK 
_HOPE _PARK 

append(Phrase, Rest_of_Given, Given), 
append(Trar,slation, Rest_o.P_Yield, Yield), !, 
mandatory_substitutions(Rest_of_Given, Rest_of_Yield). 

andatory_substitutions(CPeriodJ, L J) :- !. 

-------_SGUARE 
_SGUARE 
_SGUARE 
_SQUARE 
_SQUARE 
_SGUARE 
_SQUARE 

andatory_sub st i tuti ons ( CWord :Rest_of _Given J, [Word lRest_of _Vie 1 d l) • - ! , 
mandatory_substitutions(Rest_of_Given, Rest_of_Yield). 

idiom(CiJ .. 
idiom{ Cmel, 
idiom(CweJ, 
idiom<l:usJ, 
idiom( CyouJ, 
idiom(CmyJ, 
idiom( CmineJ, 
idiom( CourJ, 
idiom( CoursJ, 
idiom( tyourJ, 
idiom( CyoursJ, 
idiom(CamJ., 

CyouJ). 
CyouJ). 
CyouJ). 
CyouJL 
t i J). 

l:yourJ). 
L IJOUT'S J). 

Cyou-rJ). 
(yours]). 
Cmy J L 
CmineJ). 
CaTeJL 

idiom(Cyou, areJ, Ci, amJL 
idiom(CstopJ, CbyeJL 
icliomU:quitJ, CbyeJ). 
idiomU:goodbyeJ, CbyeJ). 
idiom(CpleaseJ, CH. 

- mode match{+, +), append(?, ?, ?L 

tatch(CHead!RestJ, Fragment) :­
append(Head, Lef-tover, F-ragment), 
match(Rest, Leftover). 

--.f..-t..fl"LI--~110,...,..,-1-,. rWo.::orl!J.,.4!+:nv~T'1} ·- !, 

STi 
STi 
STi 
ST, 
ST1 
ST1 
STi 

RECEI1 



matcntKes~. Ler~aver,. 
3tch<CJ, r:n. 

,pend(CJ, List, List). 
,pend(CHeacl;TailJ, List, CHeadlRestJ) ·- !, 

append(Tail, List, Rest). 

- mode T'eply(+). 

~ply(CHead!TailJ} ·­
reply (Head), : , 
reply(TaiU. 

eply(CJ). 
a::p ly <Pro1Hn' _Wo'!"'d) : -

Chow, long,have,you,been,X,?J). 
Cwhat,makes,you,think, i,Y,you,?J). 

ule(Cyou, a·re, X,. J, 
ule( CX, i., Y, you,. J, 
ule([!JOl.b like, Y,. J, 
ule(Cyou, ·Peel, X,. J, 

[does., anyone, else, in, your, family, like, Y, ?J). 
Cdo,you,orten,feel,that,way,?JL 

-u:xJ, [please, go.• on,. J). 

90965 NL,_E:LI ZANEW 31.{, LISTED T15 LP15 

**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
**EMAS 2972 EM,CiS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _.SGlJARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 



,;i.·n-!-t-1Ms-' r;;.,. E ~ ;;;.,._ Le,,.{ ~r-i'loJ ,n. ..,. ..... t-~l llJ."'J~ r·1. ~W!IW~ 

Hi-EMAS 2972 EMAS1i+ti-ECMI02 A.Bundy 
Ht·EMAS 2972 EMAS*** ECM102 A.Bundy 
}*EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMi'iS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A. Bundy 
**EMAS 2972 EMAS*** ECMI02 A. Btmdy 

?0966 NL_,.PARSE 3K LISTED T15 LP15 

*£Hi:irse*/ 
tacceptor and parser for sentences from ATN 
lan Bundy 29. 11.79 
~e with readin*/ 

tAcc~ptor Top Level*/ 
ccept :- read_in(Text), accept(TextL 

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

ccept_(Ten:t} : - accept_part(Text, sentence, start, CJ L 

cept part of a sentence*/ 
.pt_parrt(Text, ATN, finish, Text) • - I 

ccept_part{CWordiRestJ,ATN,start,Rest, 
arc<ATN,start,finish,Word,t>. 

ccept_part(Text,ATN,Node,Rest) :­
arc(ATN,Node,Next,SubATN,nt), 
accept_part(Text,SubATN,start,Text1), 
accept_part(Textl, ATN, Next,. Rest}. 

*Parse top level*/ 
arse :- read_in(Text), parse(Text,Tree), print_tree(O,Treei. 

arse(Text,Tree) 
T·ree .. 

:- parse_part(Text,sentence,start, CJ,Trees), 
[sentence!TreesJ. 

*parse part of text•/ 
, e_part(Text, ATN, finish, Text, CJ} • - I 

arse_part([Word!Restl,ATN, start,Rest, [Word]) ·­
arc<ATN,start,finish,Word,tL 

arse_paTt (Text, ATN, Node, Rest, [SubTree i Trees]) • -
arcCATN,Node,Next,SubATN,nt), 
pa·rse_part (Text, SubATN, start, Text 1, Sub Trees}, 
SubTree = .. CSubATNISubTreesJ, 
parse_partCTextl,ATN,Next,Rest,Trees>. 

*print a syntax tree*/ 
rin•t_tree(N,Tip) :­

a·tomic(Tip)., !, 
indent_urr-ite(N, Tip). 

run;_tree (1\1, Tree) 
Tree = .. - CNode l SubTreesJ, 
indent_write(N., Node), 
N1 is N+1, 
check 1 i st ( print_tree (Ni), Sub Trees). 

ST1 
ST1 
STi 
ST1 
ST, 
STj 
ST; 

RECEP 



1 d en t _wr i t e ( N, Te x t ) : -· 
N5 is 5*N, tab(N5), write<Text>, nl. 

*Sentence ATN*/ 
~c(sentence,start,a,nounphrase,nt). 
~c(sentence,a,h,verb,ntL 
rc(sentence,b,c,nounphrase,nt). 
re (sentence, c, finish, stop_mark, ntL 

~nounphrase ATN*/ 
rcCnaunphrase,start,a,determiner,nt}. 
rc(nounphrase,a,finish,noun,nt). 
rc{nounphrase,a,a,adJective,nt>. 
rc(nounphrase,start, finish,proper_noun,nt). 

If-verb ATN*/ 
rc(verb, star·t, finish, is, ti. 
rc(verb, start, finish, kills, ti. 

(verb, start,f-inish, kisses,t). 

•determiner ATN•/ 
rc(determiner,start, f-inish,a, tL 
rc(determiner, start,finish,an,t). 
rc(determiner,start,finish,the,t). 

11-noun ATN*/ 
rc(noun,start,finish,fascist,t). 
rc(noun, start,finish,dictator,tL 
rc{ncn.m, start, finish, italian, t). 

it-ad J 1,H::t i ve ATN*/ 
rc(adJective,start, finish,friendly,t). 
rcCadJective,start,finish,misunderstood,tJ. 
rc(adJective,start,finish,happy,t}. 
rc(adJective,start,finish, fascist,t). 
re (adJective, start, finish, italian, tL 

oper Noun ATN*/ 
.proper _noun, start, finish, benito, tL 

re {prop,H· _noun, start., finish1 sop hie, t). 

*S·top Mark ATN*I 
rc(stop_m.;n•k, start, finish, L ), t>. 
rc(stop_mark, start, finish, Vi'), tL 
rc(stop_.rriark. start, finish, (: ), tL 

90966 NL_,PARSE 3K LISTED T15 LP15 

**EMAS 2972 EMAS*** ECM!02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECM,I02 f:.,. Bundy 
-iH}EMAS 2972 EMAS*** ECMI02 A.Bundy 

ALAN_BUNDY _HOPE_PARK _SQUARE 
ALAN _BUNDY _HOPE __PARK _SQUARE 
ALAN _BUNDY _HOPE_PARK _SGUARE 
ALAN _BUNDY_HOPE _PARK_SGUARE 
ALAN _BUNDY _HOPE_PAR~{ _SQUARE 
ALAN _BUNDY_HOPE _PARK _SGUARE 
ALAN _BUNDY _HOPE _PARK _SGUARE 
ALAN_BUNDY _HOPE __PAR~, _SQUARE 
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11-*EMAS 2972 EMAS*** ECMI02 A. Btmdy 
11-*EMAS 2972 EMAS*** ECMI02 A.Bundy 
11-*EMAS 2972 EMAS*** ECMI02 A. Bunciy 
1l-*EMAS 2972 EMAS*** ECMI02 A.Bundy 
1l-*EMAS 2972 EMAS*** ECMI02 A.Bundy 
1l-*EMAS 2972 EMAS*** ECMI02 A.Bundy 
1l-*EMAS 2972 EMAS*** ECMI02 A.Bundy 

0:,0967 NL _GA 2K LISTED T15 LP15 

it-q_a*I 
1l-Guestion Answering system based on Eliza 
lan Bundy 16. 11. 79 
se with readin, eliza and infer*/ 

l}top level*/ 
:a :- read_in(!nput), qa<Input). 

a((bye,. ]) :- 1 

1 nput) :-

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN BUNDY HOPE PARK SGUARE 

---- - - -ALAN_BUNDY_HOPE_PARK_SGUARE 

translate<Input, Desc, Type), answer(Type, Desc), q_a. 

*translation*/ 
ranslate(Input,Desc,Type) ·-

sm_ t r i p 1 e ( S, D, Ty p e ) , mat c h ( In p u t, S, off, Sub s t ) , 
replace1(Subst,D,DescL 

•replace variables by phrases in description*/ 
eplace1(Subst,Word,Word} :- {atomic(Word); var(Word)), 

eplacel(Subst,?VaT,Phrase) :-
!, member(Phrase/Var,Subst). 

eplace1(Subst,D,Desc) :-
D = .. CSymlArgsJ, not(Args = [J), !, 
maplist<replacel(Subst),Args,NewArgs}, 
Desc = CSymlNewArgsJ. 

•answer writer on basis of type and description•/ 
nswe-r (assertion, Desc) : -

assert_ fa c t ( Des c } , wr i t e f ( 1 o k \ n ' , C J L 

nswer(rule~assertion, (Ant->Consq)) :­
assert(backward_rule(Ant,Consq)), 
writef('asserting rule o/.t implies %t \n 1 ,CAnt,ConsqJ), 
urri·cef{ 'ok\n', CJ). 

nswer(yes/no-question,Desc) ·-
(inf-er(Desc) -> urr-itef( 'yes\n 1 , CJ); 

wr i t e f ( ' d on ·t know\ n ' , C J > ). 

nswer(wh-question,Desc) :­
variables(Desc,Vars), 
(infer(Desc) -> checklist(print_list,Vars); 

writef( 'dont know\n', i:J) ). 

*stimulus meaning table*/ 

m_triple(l:all,?p,are,?q_,. J, (C?p,XJ -> C?q,Xl),rule-assel'tion>. 

ST, 
ST, 
ST, 
ST, 
ST, 
ST 
ST, 

RECEI' 
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**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 

C 
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**E'MAS 2972 
**EMAS 2972 
**EMAS 2972 
**EMAS 2972 
**EMAS 2972 
**EMAS 2972 
**EMAS 2972 

90975 PLAN -
plan 
xpon 
plane 
po 
END 

90975 PL,..\N -
,;AS 2972 

**EMAS 2972 
**EMAS 2972 
**EMAS 2972 
**EMAS 2972 
**EMAS 2972 
**EMAS 2972 
**EMAS 2972 

c..., tr·;:......,. '"" .... ~ .r_,.--,,J•ldo-~'"'-

EMAS*** ECM102 
EMAS*** ECMI02 
EMAS*** ECMI02 
EMAS*** ECMI02 
EMAS*** ECMI02 
EMAS*** ECMI02 
EMAS*** ECMI02 

XPLAN 1K LISTED 

XPLAN 1K LISTED 

EMAS*** ECMI02 
EMAS*** ECMI02 
EMAS*** ECMI02 
EMAS*** ECMI02 
EMAS*** ECMI02 
EMAS*** ECMI02 
EMAS*** ECMI02 
EMAS*** ECMI02 

~•--w-;;;w,~ 

A.Bundy 
A.Bundy 
A.Bundy 
A.Bundy 
A.Bundy 
A.Bundy 
A.Bundy 

T15 LP15 

T15 LP15 

A.Bundy 
A.Bundy 
A.Bundy 
A.Bundy 
A.Bundy 
A.Bundy 
A.Bundy 
A.Bundy 

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUND.Y_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_P~RK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

ST 
ST 
ST 
ST 
ST 
ST 
ST 

RECEI 
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iHi·EMAS 2972 EM,<'.liS*** ECMI02 A.Bundy ALAN _BUNDY 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY 
**EMAS 2972 EMAS*** ECM!02 A.Bundy ALAN _BUNDY 

;;0976 PLAN _EXPON 2K LISTED T15 LP15 

~----- Synthesis of an exponentiation routine-----*/ 

-op (700, x·Fic, =/=). 
/ 

after test(X,U) :- X after_test U. 

: loopCU,V,W> after loop(U,V,W). 

:Xl*X2 after multCR,R1,R2,X1,X2>. 
:X1-X2 after subtc(R,R1,X2,X1) :- const(X2). 

/X2 af-ter divc(R,R1,X2,X1) :- const(X2). 

ero ( X) af·ber _test zero (R, X). 
venO'.) af'i';er _test even(R, X>. 

est(X,U} needs C ·- U needs C. 
fl ( _, -~ C, ) need s C. 

oop(U,V,W> needs V<vO & u:U & v:V & w:W. 

ult(R,R1,R2,Xi,X2) needs R1:X1 & R2:X2. 
ubtc<R,R1,X2,X1) needs R1:X1. 
ivc(R,R1,X2,X1) needs R1:X1. 

ero(R,X) needs R:X. 
ven(R,X) needs R:X. 

( _, _, _) a f-fl e c t s u : _. 
oop ( _. _, __ ) aflfec ts v: _. 

I a-ff-ec ts R: • - R: after U. 

1ever \X & X. 
1ever R: X 8( R: Y 81. X=/=V. 

1lways X=/=X :-!,flail. 
1lways X=/=Y. 

1lways X-1<:X. 
1lways X/2·CX. 

:ons'l:(1). 
:onst(2). 

~lways loop(U,V,W, loop(U,V,W)). 

loop(U,VdJ,W> if zero(VL 

-_HOPE 
_HOPE 
_HOPE 
_HOPE 
_HOPE 
_HOPE 
_HOPE 

loop{U,V,W, X) if- \zero(V) & even(V) & loop(U*U,V/2,W,XL 
loop(U,V,W,X) if- \zero(V) & \even(V) & loop(U,V-1,U*W,Xi. 

-~ . -~ .. " - ----- ----
_PARK _.SGUARE ST1 
_PARK _SQUARE ST, 
_PARK _SQUARE ST1 
_PARK _SQUARE ST; 
_PARi, _SGUARE ST1 
_PARK _SQUARE ST, 
_PARK _SQUARE ST, 

RECEI' 



1itially u:uO. 
,itially v: vO. 
:1 H; i a 11 y w: wO. 

ant loop(uO,vO,wO,X> & w:X. 

90976 PL,<'.\N _EXPON 2K LISTED 

**EMAS 2972 EMAS*** ECMI02 
**EMAS 2972 EMAS*** ECMI02 
**EMAS 2972 EMAS*** ECMI02 
**EMAS ~972 EMAS*** ECMI02 
**EMAS 2972 EMAS*** ECMI02 
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A.Bundy ALAN _BUNDY _HOPE _PARK _SGUARE 
A.Bundy ALAN _BUNDY_HOPE_PARK _SGUARE 
A.Bundy ALAN_BUNDY_HOPE_PARK _SGUARE 
A.Bundy ALAN_BUNDY _HOPE _PARK _SQUARE 
A.Bundy ALAN _BUNDY _HOPE_PARK _.SQUARE 
A.Bundy ALAN _BUNDY _HOPE_PARK _SQUARE 
A. BundiJ ALAN_BUNDY _HOPE _PARK _.SQUARE 
A.Bundy ALAN_BUNDY_HOPE_PARK _SGUARE 
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f*EMAS 2972 EMAS*** ECMI02 A. Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
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10977 PLAN_WPLANC 4K LISTED T15 LP15 

~ WARPLAN-C CONDITIONAL PLAN GENERATOR 

lans: -p lan_from( start,_). 

lan_from(TO,A);-
u,ant C, 
consistent CC, A), 
plan<C, void, TO, P,'T, A, tJ >, 
other_cases{T,P,A,exit}. 

1 <X1&X2,PO,TO,P,T,A,G>:-!, 
lanCX1,PO,TO,P1,T1,A,G), 

plan(X2,P1,T1,P,T,A,G). 
lan(X,PO,TO,P,TO,A,G):-

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

*' 

(alu,ays X,P=P01 holds{X,TO),setadd(X,PO,P)>. 
lan(X, _, _, _,_,A, _):-minimality_violation<X, A>,!, fail. 
lan(X,_,TO,_,_,_,G}:-recorded(loopcheck,Type,_), 

{Type=weak,mkground(X,0,_};Type=strong), 
l is t e l ( X: TO, G > , ! , fa i l. 

lan(X,PO,TO,P,T,A,G):-
(X after U,U needs C,consistent(C,A), 

inform(try(X,U,TO)), 
extra_assumptions(U,A), 
achieve<X,U,PO,TO,T,A, tX:TO, .. GJ), 
inform{got(X,U,T)), 
P=<X&PO); 

X if C, 
consistent(C,PO&A), 
plan(C,PO,TO,P,T,A, tX:TO, .. GJ)). 

~ eveCX,U,PO,TO, CTJU),A,G):­
p-reserved (PO, U), 
U needs C, 
consistent(C,PO&A), 
planCC,PO,TO,P,T,A,G), 
preseT'ved <PO, U >. 

chieveCX,U,PO, (TO;V), (T,;V),A,G):-
1rreserved ( X, V), 
retraceCPO,V,P), 
achieve(X,U,P,TO,T,A,G>, 
preserved (X, V>. 

olds(\X, ( ; if(X, _, _, _))). 
olds(X, CT;V)):-

(X after V; preserved(X,V),holds(X,T),prese-rved(X,V)). 
olds(X,start):-initially X. 

reserved(X&Y,V):-!,preserved(X,V),preserved(Y,V). 
reserved(X,V>:-mkground(Xl-<V,O,_>,V affects X, !,.Pail. 
,reserved ( X, V). 

,xtra_assumptions(test(X,U),A):-!,mkmember(X,A). 
!Xtra_assumptions (_, _). 

STi 
ST, 
ST1 
STi 
STi 
ST, 
ST; 

RECEI1 



inimal i ty __ _vi olation ( \X, A}:-!, member ( X, A}. 
in ima 1 i ty ___ vi o lati on { X, A): -member ( \X, A). 

then· _cases C ( T; test ( X, V) ) , P, A, W) : - ! , 
negate ( X, A, Al}, 
retrace(P,test(X,V>,Pl>, 
plan_flrom( (T; ifO[, V, P1, W) ), Al). 

ther_cases((T;V),P,A,W):­
retrace(P,V,P1), 
o-!";herr _cases(T, Pi, A, (V; W)). 

ther_cases(start,_,_,W):­
write('----------'),nl, 
t,rri te_p lan (W, 0), 
reply, fail. 

etrace(P,V,C&Pl}:-V needs C,retrace1(P,V,C,P1L 

etrace1(X1&X2,V,C,Y):-!, 
retrace1CX1,V,C,Yl), 
retrace1CX2,V,C,Y2), 
unicm(V1, Y2, YL 

,.eel ex~ V, , void): -X1 after V, X==X1, ! . 
a c e 1 ( \ X, i r ( X 1, _, _1 _) , , v o i d ) : - X == X 1, ! . 

etrace1(X, _,C, void): -member(Xi, C), X==X1,-!. 
etrace1 o:, ·-'_,XL 

onsistent(C,Pi:­
mkground (C&P, 0, _), 
neve-r- S, 
subset(S, C&P), !, fail. 

onsistent(_, _). 

istel(X,CX, .. J). 

is t e 1 ( X, r: ·-' .. L J ) : -1 is t e 1 < X, L ). 

nion(void~ X, X):-!. 
n ion 0{, vo :id.• X): -! . 
nion(X., Yi X&:YL 

etaddiX, S, 8):-membe·r(Xi., S), X==Xi, 1 

e - ,.1 d ( X, S .• X &S L 

embeT'(X, S): -var(S), !, fail. 
ember ( X, SH-,:82): -! , (member- ( X, 81}; member ( X, 82)). 
emb e-r ( X, X ) . 

kmember(X, X&S):-!. 
kmember(X,Y&S}:-mkmember(X,S>. 

ubset(S1&S2,S):-!,subset(Si,S),subset(S2,S). 
ubset(X,SJ:-member(X,SJ. 
ubset(X,_):-always X. 

e gate < _, V, _} : -v a r ( V ) , ! , fa i 1. 
egate ( X, V1!<Z, YU<Z): -negate ( X, Y, Yi), 1 

egate(X, Yf:<Z, Yti1.Z1): -! , negate(X, Z, 21 ), 1 

,egate ( X, X 1, \X >: -X==X 1. 

i k ground ( ., $ VAR ' ( N 1 h N 1, N2 ) : - : , N2 i s N 1 + 1. 
,kground ( '$VAR '(N}, NL Ni):-!. 
ikground(X,N1,N2):-X= .. CF, .. AJ,mkgroundlist(A,N1,N2). 

1kgroundlistt[X, .. AJ,Ni,N3):-
mkgroundCX,N1,N2J, 
.,.., .. :~-..-.-•11~r11.; ~+-I.A~ l\J~. l\l~l 



ii Y t· U U it I.I .I, J. :t \, ~ I. ..I I 1'1.1. > a'f .1. I • 

,form(X):-debugon, !, write(X), nl, reply. 
ifo'!"m ( X i. 

:!-bugon : -
recorded ( debug, on,_>. 

11debug : -
( recorded(debug,_,P), !, erase(P); true), 

recorda(debug, on,_>. 

flfdebug : -
< recorded(debug,_,P), !, erase(P); true), 

recorda(debug, off,_). 

ep ly : -
repeat. _ 

ttygetO(C), 
obeyCC), 1 

bey <10): -! , ttyput (13). 
• • ( 27) : - ! , o fl f d e bug . 

(7) :- abo1·t. 

r i t e _p l an ( < i f ( _, U, _, W ) ; W 1 ) , N ) : - ! , 
tab(N),write(U),nl, 
N1 is N+1, 
write_plan<W,N1), 
write_planCW1,N>. 

r i te_p l an ( ( U1 W), N): -
tab(N),write(U),nl, 
write_p lan (W, NL 

irite_plan(exit, N):­
tab(N), write(exit), nl. 

19· -77 PLAN_WPLANC 4K LISTED T15 LP15 

;**EMAS 2972 EMAS*** ECMI02 A.Bundy 
i**EMAS 2972 EMAS*** ECMI02 A.Bundy 
;**EMAS 2972 EMAS*** ECMI02 A.Bundy 
~**EMAS 2972 EMAS*** ECMI02 A.Bundy 
~**EMAS 2972 EMAS*** ECMI02 A.Bundy 
~**EMAS 2972 EMAS*** ECMI02 A.Bundy 
~**EMAS 2972 EMAS*** ECMI02 A.Bundy 
~**EMAS 2972 EMAS*** ECMI02 A.Bundy 

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 



•""" ... :....a: 11.1-a'iool' ""-S 1:--,._ "'" •• •• ;...·-; Ioli> -- l!il"a-'io>,l'i!lllo"T:J; .... _,.,.,..6 ----·---.. - - -- --~ -- --
~**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY _HOPE _PARJ, _SGUARE S" 
r**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE s· 
1-**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SGUARE s· 
!-**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE s· 
i-**EMAS 2972 El"'IAS*** ECMI02 A.Bundy ALAN _BIJNDV _HOPE _PARJ., _SQUARE s· 
!-**EMAS 2972 EMAS*** ECM102 A.Bundy ALAN _BUNDY _HOPE _PARK _SGUARE s· 
~**EMAS 2972 EMAS*** ECMI02 A. Bunch,; ALAN _BUNDY _HOPE _PARK _SQUARE s· -
)90978 PLAN _WPO 1K LISTED T:1.5 LPi5 RECE: 

-op(950,xf-x,Caf-ter,needs,af-f-ects,af-ter_test,if-J). 
-op(950,fx, Calways,never, initially,wantl>. 
-op ( 900, x f-y , 8d . 
-op(700, x·rx,: L 
-op ( 600, fl X, \). 

)90978 Plit~N _WPO 1K LISTED T15'LP15 

- __ ,_MAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY _HOPE _PARK _SQUARE 
MAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 

***EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
it-**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_pARK_SGUARE 
***EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE _PARK _SQUARE· 
iH!-*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
***EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE _PARK _SGUARE 
***EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 



,....,....,.m ~- -- . ., .. ----.- .. -..~ ~ 

'**EMAS 2972 EMAS*** ECMI02 A.Bundy 
'**EMAS 2972 EMAS*** ECMI02 A.Bundy 
'**EMAS 2972 EMAS*** ECMI02 A.Bundy 
·**EMAS 2972 EMAS*** ECM102 A.Bundy 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy 
'**EMAS 2972 EMAS*** ECl"II02 A.Bundy 
'**EMAS 2972 EMAS*** ECMI02 A.Bundy 

T8itf.-
190951 ~-XTEACH lK LISTED T15 LP15 

teach 
nfei' 
1andc 
·ead 
·er.HI in 
·aralom 
·~mdomold 
END 

190951 # _XTEACH Ht. LISTED T15 LP15 

·**EMAS 2972 EMAS*** ECMI02 A.Bundy 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy 
'**EMAS 2972 EMAS*** ECMI02 A.Bundy 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy 
'**EMAS 2972 EMAS*** ECMI02 A.Bundy 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy 
'**EMAS 2972 EMAS*** ECMI02 A.Bundy 
'**EMAS 2972 EMAS*** ECMI02 A.Bundy 

ALAN_BUNDY_HOPE_PARK_SQUARE 
ALAN_BUNDY_HOPEYARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGVARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

ALAN _BUNDY _HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN _BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN _BUNDY _HOPE_PARK_SGUARE 
ALAN _BUNDY _HOPE _PARK _SQUARE 
ALAN_BUNDY _HOPE _PARK _SGUARE 

RECE: 



---- -- -- •-- ..-~ ... ~v--_,. 

**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A. lhmdy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMA-9 2972 E:t1AS*** ECMI02 A.Bundy 

90952 TE,eiCH _ _INFER !K LISTED T15 LP15 

*infer*/ 
*LOGO type inference package 
lan Bundy 16. 11.79•/ 

*infer fact by backwards inference*/ 
nfer(Goal) :- infer(Goal,now). 

nfer(Goal,Sit) ·- fact(Goal,Sit). 

nfer(Goal,Sit) ·-

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY _HOPE_PAR!i\_SQUARE 
ALAN BUNDY HOPE PARK SGUARE 
ALAN-BUNDY=HOPE=PARK=SGUARE 
ALAN_BUNDY_HOPE_fARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

bac kward __ rul e { Ant, Goal).• infer (Ant, Sit L 

nf~r(Goall&Goa12,Sit> :-
in·fle-r-(Goa11, Si"!';), inf-er(Goa12, Sit). 

*assert fact and trigger forwards inference*/ 
ssert_fact(Fact> :- assert_fact(Fact,now>. 

ssert_fiac ·t ( Fae t, Sit) : -

90952 

,# 

-1" MAS 
MAS 

**EMAS 
**EMAS 
**EMAS 
**EMAS 
**EMAS 
**EMAS 

assert(fact{Fact,Sit)), 
writef('asserting %tin situation Xt\n', [Fact,S tJ), 
forall(forward_rule(Fact,New},assert_fact(New,8 t)L 

TEACH INFER iK LISTED T15 LP15 -
2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SQUARE 
2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
2972 EMAS*** ECMIO~ A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
297;:! EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
2972 EM,"S*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
2972 EMAS**·~ ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 

ST 

ST 
ST 
ST 
Sl 
s1· 

RECEI 



., 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy 
·**EMAS 2972 EMA5*** ECMI02 A.Bundy 
·**EMAS 2972 EMA5*** ECMI02 A.Bundy 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy 
·**EMAS 2972 EMAS*** ECMI02 A.Bundy 

190953 TEP,CH_MANDC 2K LISTED T15 LP15 

*mantle 
!issionaries and Cannibals program 
,lan Bumi y 6. 11. 79*/ 

*top level*/ 
,andc :- go·flrom(C3,3, 1J, tO,O,OJ, CJL 

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_.SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

ofTomHO, 0, OJ,¼\~~~ OldLef:ts) : - 1.1.rritef ( 'which 

ofrom(Left,Right,OldLefts) :-
legal (Le-flt), legal (Right), /C\,O ~• 

. not(member(Left,OldLefts)), 
applymove(Left,Right, CML,CL,B~l, CMR,CR,BRJ>, 

91 
81 
51 
51 
51 
81 
51 

RECEl 

writef('\nThe left bank now contains Xt missionaries and Xt cannibals \n', 
writef('The right bank now contains i.t missionaries and Xt cannibals \n', [f 
gofrom(CML,CL,BLJ, CMR,CR,BRJ, CLeft!OldLeftsJ). 

fail. 

•decide which way to move•/ 
pplymoveCCML,CL,BLJ,Right,NewL,NewR) :-

<BL=l,--:::· move load ( CML, CL, BLJ, Right, NewL, NewR); 
• moveload<Right,CML,CL,BLl,NewR,NewL) >. 

•move boatload over*/ 
;oveload(Source,Target,NewS,NewT> ·-

move(BoatLoad), maplist(>=, Source, Boatload), 
mlmaplist(minus, t5ource,BoatLoad,NewSl), 
mlmaplist(add;[Target,BoatLoad,NewTJ), 
BoatLoad=CM,C,BJ, 

l"~1('c,.~t~ ' ( 

f"il,,r-,_,.,,,r(_ 

\. 
writef('\n move i.t missionaries and o/.t cannibals \n', CM,CJ). 

iOVe ( [0, 1, 1 J). 

,ove ( 1:2, 0, 1 J). 
1ove ( CO, 2, 1 J). 
iOVe ( [ 1, 1, 1 J ) . 
;ove ( C 12 0, 1 J ). 

•is situation legal•/ 
egal([M,C,BJ) ·-

< M=O; M )·= C ) , ' 

·•add and minus are+ and - on lists•/ 
;dd(CX,Y,ZJ) :- Z is X+Y. 
iinusUX, Y., ZJ) : - Z is X-Y. \ 

J 



90953 TE,.:?;Cl-1 _MANDC 2K LISTED T15 LP15 

**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN BUNDY HOPE PAR!-, _SGUARE 
:l.l-*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE_PARK _.SQUARE 
**EMAS 2972 EMAS*** ECMI02 A. Btmdy ALAN _BUNDY _HOPE _PAfU, _SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY _HOPE _PARK _SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY _HOPE _PARK _SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY _HOPE _PARK _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE_PARK _SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE_PARK _SGUARE 



------- --- -----.1 - -·-·- -- . - -· --- - - -· ----· --- ~ - -

**EMAS 2972 EM,~S*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A. B1mdy ALAN _BUNDY _HOPE _PARK_:SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARJ<. _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
**EMAS 2972• EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SGlJARE 

90954 TEACH_READ 1K LISTED T15 LP15 

*read flile term by term*'/ 
ao :- see<mandc>, repeat, read(T>, write<T>, nl, 

T== (:-end), seen. 

90954 TE,!\CH_READ 111.. LISTED T15 LP15 

**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_pARK_SQUARE 
~tAS 2972 EMAS**-l~ ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
MAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 

**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EM,~S*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*-lHt ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
"~*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 

'Sl 
81' 
Si 
Si 
Si 
Si 
Si 

RECEI 



., 
**EMAS 2972 EMAS*** ECM102 A.Bundy 
·iH!·Et"lAS 2972 EMAS*** ECMI02 A. Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**Ei·IAS 2972 EMAS*** ECMI02 A. Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 

90955 #_READIN 2K LISTED Ti5 LP15 

* Read a sentence *I 

. - mode initread(-). 

. - mode readrest ( +, -) . 

. - mode wo,~d (-, ?, ?). 

. - mode words(-,?,?). 

. - mode alphanum{+, -). 
·- mode alphanums(-, ?, ?>. 
. - mode digits(-,?,?). 
·- mode digit(+). 
.... mode le<+,-) . 

module(readin, tread_in(1)J). 

* Read sentence •I 

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

ead_in(P):·-initread(Li,words(P,L, CJ), 1 

nitread{[K1,K2lUJ}:-get(K1),getO(K2),readTest(K2,UL 

eadrest(46, CJ):-!. 
eadrest(63; [J):-:. 
eadTest(33, CJ):-!. 
eadrest H,, nu I UJ >: -K=<:32.• ! .• get ( Ki), readrest OU, U>. 
eadrest(K1, CK2JUJ):~get0(K2),readrest(K2,UL 

ords([V!UJ) --)· word(V), :,blanl<s,words(U). 
o·r-ds (CJ) --::> [ J. 

ord(U1) --:> CKJ,E1c04..,K1)L, !,alphanums(U2),Ename(UL CtUIU2J)L. 
r '(nb(N)) --) CKJ,Edigit(K)L, :, digits(U),Ename(N, n{.nJJiL. 

(V) --> [K~,Ename(VJ[KJ)L. 

lphanums{ nu IUJ) --> CKJ, Ealphan1.1m(K, iu )l, ! , alphanums(UL 
lphanums(CJ) --> CJ. 

lphanum(K,K1>:-lcCK,K1). 
lphanum(K,K>:-digitCK). 

igits([KiUJ) --:~- CKJ,EdigitH,)L, !,digits(U). 
igits<CJ) --> CJ. 

lanks--) CKJ, E!-'i.=·(32L, : , blanks. 
lanks --) CJ. 

igit<K>:-K>47,K<58. 

c(!l..,K1):-li,::>64,~'1-•::91, !,Ki is K\/8'40. 
c<K,K):-K>96,K<123. 

Si 
Si 
ST 
ST 
Si 
ST 
ST 

RECEI 



**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A. Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE_PARK _SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY_HOPE _PARK _SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE_PARI-, _SGUARE 



---· ~- -- .... ---~--:, 

**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A:Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 

Teld-tl¾ 
90956 # _RANDOM 1K LISTED T15 LP15 

*random*/ 
*Random number generator 
lan Bundy 22. 11. 79*/ 

*Get Num from Seed and update seed*/ 
andom<Range,Num) :-

seed(Seed), 
Num is (Seed mod Range)+ 1, 
retractCseedCSeed)), 
NewSeed is 125*Seed+1, 
assert(seed(NewSeed)). 

•random number seed•/ 
eed(13i. 

*Choose random element of list*/ 
andom_pick(List,El) :-

____ ,. __ --- -· -- -- - - ----- ····-
ALAN _BUNDY_HOPE _PARJ, _SQUARE 
ALAN _BUNDY _HOPE _PARK _SQUARE 
ALAN _BUNDY _HOPE _PARK _SQUARE 
ALAN _BUNDY_HOPE _PARK _SGUARE 
ALAN _BUNDY _HOPE _PARK _SGUARE 
ALAN _BUNDY _HOPE _PARK _SQUARE 
ALAN _BUNDY _HOPE _PARK _SGUARE 

length(List,L), random(L,N), nth(N,List,ElL 

*rind nth element of a list*/ 
th(i,[Hd!Tll,Hd) ·- l 

thCN,CHdlTll,El) ·-
N)·1, ! , N 1 i s N-1, 
nth (N1, Tl, El). 

0 -~,;6 #_R,t\NDOM iK LISTED T15 LP15 

**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECM!02 A.Bundy 

ALAN _BUNDY _HOPE_PARK _SQUARE 
ALAN _BUNDY_HOPE_FARK _SGUARE 
ALAN _BUNDY _HOPE_PARK _SGUARE 
ALAN_BUNDY_HOPE_PARK _SQUARE 
ALAN _BUNDY_HOPE_PARK _SQUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN _BUNDY _HOPE _PAm{ _SQUARE 

ST 
ST 
ST 
ST 
ST 
ST 
ST 

RECEI 



--~-----
·**EMAS 2972 EMAS*** ECMI02 
·**EMAS 2972 EMAS*** ECMI02 
·**EMAS 2972 EMAS*** ECMIO2 
"lH!·EMAS 2972 EMAS*** ECM1O2 
**EMAS 2972 EMAS*** ECMIO2 
·**EMAS 2972 EMAS*** ECMIO2 
**EMAS 2972 EMAS*** ECMIO2 

le~~!}-
:90957 # _RANDOMOLD 1K LISTED 

*·ram d om* I 
*Random number generator 
,lan Bundy 22. 11. 79*/ 

*Get random Num in Range*/ 
andomCRange,Num> :-

••• __ .. _':1 

A.Bundy 
A.Bundy 
A.Bundy 
A.Bundy 
A.Bundy 
A.Bundy 
A.Bundy 

T15 LP15 

seed(Seed), random<Range;Seed,Num). 

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

*Get Num f-from Seed first time*/ 
andom(Range,Seed,Num} :- Num is (Seed mod Range)+ 1. 

ow Num on subsequent occasions•/ 
omCRange,Seed,Num) :-

NewSeed is 125*Seed + 1, 
random(Range,NewSeed,Num>. 

•random n0mber seed*/ 
eecl(i3L 

•Choose random element of list•/ 
.andom_pick(List,El) :-

length(List,L}, random(L,N), nth(N,List,ElL 

•find nth element of a list*/ 
th(1, CHd!TlJ,Hd) ·- 1 

~th(N,l':HdfTl.J,El) ~-
N) 1, ! , N 1 i s N-L 
nth (Ni, Tl, El>. 

90957 #_RANDOMOLD 1K LISTED T15 LP15 

**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECM102 A.Bundy 

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

81 
81 
81 
Sl 
Sl 
81 
81 

RECEl 



_ .... ~-- ---· ~--- ••• --··- ':I 

**EMAS 2972 EMAS*** ECM102 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
!H!-EMAS 2972 EMAS*** ECMI02 A.Bundy 
ii-*EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 

v,.,w1( 
A.Bundy 

90968 # 

winst 
rchprb 
rchlprb 
lockprb 
solprb 
airprb 
inst 
END 

90968 # 

**EMAS 
**EMAS 
**EMAS 
**EMAS 
**EMAS 
**EMAS 
**EMAS 
**EMAS 

_Xl..JINST 1K LISTED Ti5 LP15 

_Xt,.IINST 1K LISTED T15 LP15 

2972 EMAS*** ECMI02 A.Bundy 
2972 EMAS*** ECMI02 A.Bundy 
2972 EMAS*** ECMI02 A.Bundy 
2972 EMAS*** ECMI02 A.Bundy 
2972 EMAS*** ECMI02 A.Bundy 
2972 EMAS*** ECMI02 A.Bundy 
2972 EMAS*** ECMI02 A.Bundy 
2972 EMAS*** ECMI02 A.Bundy 

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUI\IDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

ST 
ST 
ST 
ST 
ST 
ST 
ST 

RECEI 



**EMAS 2972 EMAS*** ECMI02 
R-*EMAS 2972 EMAS*** ECMI02 
IHt-EMAS 2972 EMAS*** ECMI02 
**EMAS 2972 EMAS***·ECMI02 
~*EMAS 2972 EMAS*** 
**EMAS 2972 EMAS*** 
IHt-EMAS 2972 EMAS*** 

'-'l/1/'..1 
70969 # _ARCHPRB 2K 

i:i-arch. prb 
inston arch domain 
lan Bundy 5. 12.80 
se with winston *I 

ECMI02 
ECMI02 
ECMI02 

LISTED 

d 

A.Bundy 
A.Bundy 
A.Bundy 
A.Bundy 
A.Bundy 
A.Bundy 
A.Bundy 

T15 LP15 

* space of description trees *I 

ALAN_BUNDY_HOPE_PARK_SQUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDV_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SQUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

pace(arch, Cshapetree,touchtree,orienttree,directiontree, supporttreeJ}. 

* description tree *I 

r <shapet-ree, 1, shape(prism(wedge, block), pyramid}}. 

ree(touchtree,2,touchrel(seoarate,touch(marries,abuts))). 
efault(touchtree, separate>.·% default predicate ' 

ree(orienttree,1,orientation{lying,standing)). 

ree(directiontree,2,direction(leftof,rightof)). 

ree(supporttree,2,undef(supports,unsupports)). 

* Examples and near misses *I 

pecimenC!:l·rch1, Cbloclda), block(b), block(c), 
standing(a), standing(b}, lying<c>, 
leftof(a,b), 
supports(a, c), suppoTts(b, c>. 
marries (a, c ) , marries ( c, a ) , marries ( b, c ) , marries ( c, b ) J ) . 

imen(arch2, Cblock(a), block(b), wedge(c), 
standing(a), standing(b), lying(c), 
leftof(a,b), 
supports<a, c), supports(b, c), 

marries(a, c), marT'ies{c, a), marries(b, ci, maTries(c, b)J). 

pecimen(arch3, Cbloc!da), block(b), block(c), 
standing(a), standing(b}, lying(c), 
leftof(a, b ), 
supports{a, c), supports(b, c), 
abuts(a,c), abuts(c,a>, abuts(b,c), abuts{c,b)J). 

pecimen(archn1, Cblock(a}, block(b), block(c:), 
standing(ah standing(b), lying<c), 
lef·tofl(a, b), 
suppcrrts{a, c), supports(b, c), 
marries(a,c}, marries(c,a), marries(b,c), marries(c,b), 
marries ( a, b), marries ( b, a) J). 

pecimen(archn2, Cblock(a), block(b), blocldc), 
standing(a), standing(b), lying(c), 
lef·tof{a, b), 
marries ( i:h c ) , mai'T' i es ( c, a), marries ( b, r.: ) , marries ( c, b ) J). 

ST 
ST 
ST 
ST 
ST 
ST 
ST 

RECEI 



90969 # 

**EMAS 
**EMAS 
**EMAS 
**EMAS 
**EMAS 
**EMAS 
**EMAS 
**EMAS 

standing(a), standing(b), lying(c), 
lef·cof(a, b)J). 

_ARCHPRB 21-'\ LISTED T15 LP15 

2972 EMAS*** ECMI02 A.Bundy 
2972 EMAS*** ECMI02 A.Bundy 
2972 EMAS*** ECMI02 A.Bundy 
2972 EMAS*** ECMI02 A.Bundy 
2972 EMAS*** ECMI02 A.Bundy 
2972 EMAS*** ECMI02 A.Bundy 
2972 EMAS*** ECMI02 A.Bundy 
2972 EMAS*** ECMI02 A.Bundy 

ALAN_BUNDY _HOPE_PARK _SQUARE 
ALAN_BUNDY _HOPE _PARK _SGUARE 
ALAN_BUNDY_HOPE_PARK _SGUARE 
ALAN_BUNDY _HOPE_PAFU<. _SQUARE 
ALAN_BUNDY _HOPE_PARK _SQUARE 
ALAN _BUNDY _HOPE _PARK _SQUARE 
ALAN_BUNDY_HOPE_PARK _SGUARE 
ALAN _BUNDY _HOPE _PAR!'-_SQUARE 



<"'3";::.nMo t:::.7/C::. i;;;.n;-i,;;p,··,-.-,. t;.~~,-- .L vc. M. ~UllU•-:;i 

**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
iH:i-EMAS 2972 EMAS*** ECMI02 A.Bundy 
**Ei"IAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 297~ EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 

L,,lli"AT 
A.Bundy 

ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN BUNDY HOPE PARK SQUARE 
ALAN=BUNDY =HOPE=PA.RK=SGUARE 

10970 #_ARCH1PRB 2K LISTED T15 LP15 

if-arch 1. pT'b 
inston arch domain 
lan Bundy 5. 12.80 
se with winston 
ersion with functions*' 

• description trees •I 

ree(shapetree, 1,shape(prism(wedge,block},pyramid)). 

r (touchtree,2,touchrelCseparate,touch(marries,abuts))). 
u 1 t (touch tree, sepaT'ate). ~~ default pTed i c:ate 

ree(orienttree, 1,orientation(lying,standing)). 

ree(directiontree,2,direction(leftof,rightof)). 

ree(supporttree,2,undef{supports,unsupports)). 

* Examples and near misses *i 

pecimen(arch:I., Cblock(lp(a)), block(rp(a)), block(tm(a)}, 
standing(lp(a)), standing(rp(a)), lying(tm(a}), 
leftof(lp(aJ,rpCa>>, 
supports ( 1 p ( a ) , tm <a) } , supports ( T p (a), tm (a) ) , 
marries(lp(a),tm{a)), marries(rp(a},tm(a)) J ). 

pecimen(a-r-ch2, Cblock(lp(a)), blocldrp(a)), wedge(tm{a)), 
standing(lp(a)), standing(rp(a;), lying(tm(a)), 
leftof(lp(a),rp(a)), 
supports(lp(a), tm(a)), suppoTts(rp(a), tm(a)}, 
mar-r i e s ( l p ( a ) , t m ( a ) ) , mar T i e s ( T p ( a } , t m ( a } ) :l L 

pecimen(arch3, Cblocldlp(a)), block(rp(a)), blocldtm(cdi, 
s·tanding<lp(a)), standing(rp(a)), lying(tm(a)), 
leftof(lp(a),rp(a)), 
supports ( 1 p (a), tm (a) ) , supports ( r p (a) , tm (a) ) , 
abuts<lp(a), tm(a) ), abuts(rp(a), tm(a)) l ). 

pecimen<.:n'chn1, Cblock(lp{a)).. blocldrp(a)), block(tm(a)), 
standing(lp(a)), standing(rp(a)), lying(tm(a)), 
leftof(lp(a),rp<a>>, 
supports(lp(a), tm(a) ), supports(rp(a), tm(a) }, 
marries(lp(a),tm(a)), marries(rp(a),tm(a)), marries(lp(a),rp(a)) J). 

,pecimen(archn2, l:blockOp(a)), block(rp(a)), blocldtm(a)), 
standing<lp(a)), standing(T"p(a)), lying(tm(ai>, 
leftof(lp(a),rp<a>>, 
ma-r·ries(lp(a), tm(a) ), maTries(rp(a), tm(a)) J ). 

,pecimen(archn3, Cblocldlp{a)), blocldrp(a)), block(tm(a)), 
• standing(lp(a)), standing(rp(a)), lying(tm(a)), 

T-~•-~t1~t-1.-nl•\11\ 

ST; 
ST; 
ST; 
ST, 
ST, 
ST, 
ST, 

RECEI' 



10970 # _ARCHlPRB 2K LISTED T15 LP15 

**El"IAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE_PARK _SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _nOPE_PARK _SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK _SGUARE 
ir*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY_HOPE _PARi-, _SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE _PARi-, _SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY _HOPE _PARK _SGUARE 



K'A::;.JTU"i1J ,=;.7[~ bo-1-tM;;,·"X""-"---~ ~vn.1.vc:;. n. ;uuuu1:1 

iHt·EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
li-*EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
l=i-*EMAS 2972 EMAS*** ECMI02 A.Bundy 
lHi·EMAS 2972 EMAS*** ECMI02 A.Bundy 
~*EMAS 2972 EMAS*** ECMI02 A.Bundy 

ww!? 
90971 #_BLOCKPRB 1K LISTED T15 LP15 

*block. prb 
inston block domain - simple test example 
lan Bundy 6. 12.80 
se with winston *I 

* space af description tree(s) •I 
pace(block, [shapetreel). 

* description tree(s) *I 

ALAN_BUNDY_HOPE_,0 ARK_SGUARE 
ALAN_BUNDY_HOPE__PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN_BUNDY_HOPE_PARK_8GUARE 
ALAN_BUNDY_HOPE_PARK_SGUARE 

ree(shapetree, 1, shape(prism(wedge, block), pyramid>). 

_ xample and near miss *i 
pecimen(block1, Cbloclda)J). 

pecimen(wedge1, [wedge(b)]L 

90971 #_BLOCKPRB 1K LISTED T15 LP15 

**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A. Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECM!02 A. Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
**EM;e,S 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 

MAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 

ST 
ST 
ST 
ST 
ST 
ST 
ST 

RECEI 
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!}*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARl-,_SGUARE 
~*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
1$-*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SGUARE 
l}*EMAS 2972 EMAS*** ECM!02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 



•*E1vu~.s 2972 tM,l:lit-i*** I:. t.: l""l J. V d r-1. ~1.moy 1"'11..Ml'I _JJVJ''iflJ I _1.:1J1 t..... II 5 ial"'i:"" --___ .. -~ ·-
'*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARi, _SGUARE 
'*EMAS 2972 EM,<!liS*** ECMI02 A. Bund1,.1 ALAN _BUNDY _HOPE _PARt1-_SGUARE 
'*EMAS 2972 EM,~S*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
'*EMAS 2972 EM,~S*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SGUARE 
HfEM1~S 2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK _SQUARE 
HfEt"lAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK _SGUARE 
•*EMAS 2972 

W{p/\? 
EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 

~0972 # ISOLPRB - 4-K LISTED T15 LP15 

~ isol. prb 
~finition of Isolation space and examples for Winston Program 
Lan Bundy 18.2.81 *I 

ree ( occ1.rrt·ree, 2, occur_rel ( freeof, contains ( sing leocc, mul tocc})). 
~f-ault(occurtree,f-reeof). 

ree(simtr,ee; 2, sim_reHdifferent(unrelated., inverse), ident)). 
efault(simtree,unrelatedL 

_/ 

* Examples and near Misses *I 

pecimen(isol1, Csingleocc(x,expr_at(C1,2J,bef-ore)), 
freeof(x, expr_at(C1, 1J, before)), 
freeof-(x,expr_at(C2J,before)), 
id en t ( exp T" _at ( C 1, 1 l, before ) , exp r _at { C 2, 1 J, aft er ) ) , 
ident(expr_at(C1,2J,before),expr_at(C1J,af-ter)), 
i d en t ( e x p r _at ( C 2 J , b e fore ) , e x p r _at { C 2, 2 J, a f ·t e ·r ) ) , 
inverse(sym_at{C1J,before),sym(C2J,after)) J ). 

pecimen(isol2, Csingleocc(x,expr_at(t1,2J,before)), 
contains(x, expT _at(C1, 1J, befoTe) ), 
freeof ( x, ex pr _at ( C2J, b ef-cn·e)}, 
ident(expr_at{C1, 1J, before), expr_at(C2, 1J,after}), 
ident(expr_at(Cl,2J,before),expr_at{C1J,after)), 
ident(expr_at(C2J,before),expr_at(C2,2J,after)), 
inverse(sym_at(C1J,before),sym(C2J,after)) J ). 

pecimen(iso13, Csingleocc(x,expr_at(C1,2J,before)), 
freeof ( x, expr _at CC 1, 1 J, before)), 
contains(x, expr_a·t(C2J, before)), 
iclerd;(expr _at(C1, ll, befoT-e), expT"_at(C2, 1l, after)), 
ident(expr_at(C1,2J,before),expr_at([1J,after)), 
id en"!'; (ex pr _at ( C2J, before), ex pr _at ( C2, 2J, af 'l:;er) ) , 
inverse(sym_at(C1J,before),sym(C2J,after)) J ). 

,pecimen(iso14, Csingleocc{x,expr_at(C1,2J,before)), 
freeofl{x, expr_at(Cl, 1J, befoTe) ), 
freeof(x,expr_at(C2J,before)), 
d i ff er en t ( e x p r _at ( C 1 , 1 J , b e fore ) , e x p r _at ( C 2, 1 J , after ) ) , 
ident(expr_at(C1,2J,before),expr_at(C1J,after)), 
ident(expr_at([2J,before),expr_at(C2,2J,after)), 
inverse(sym_at(t1J,before),sym(C2J,after)) J ). 

ipecimen(iso15, [singleocc(x,expr_at([1,2J,before)), 
f·reeof(x, expr_at(Cl, 1J, befoTe)h 
freeof(x,expr_at(C2J,before)), 
ident(expr_at(C1, 1J,befoTe),expr_at(C2,1J,after}), 
1:Hfferent ( expr _at ( t 1, 2J, before), exp-r· _at ( C 1 J, after)), 
ident(expr_at(C2J,before),expr_at(C2,2J,after)), 
inv~~•~C•um at([1J,before),sgm([2l,after)) J ). 

ST.t 
STr! 
STi 
STt! 
STi 
STI 
STil 

RECEI" 



pecimen(iso16, Csingleocc(x~expr_at(C1,2J,before)), 
freeof(x, expr _atu:1, 1J, before)), 
freeof(x,expr_at(C2J,before)), 
ident ( expr _at ( C 1, 1 J, before), expr _at ( 1:2, 1 J, after)), 
id eri-i.; (exp r _at ( C 1, 2 J, before ) , exp r _at ( r 1 J, a f ·t er) ) , 
different(expr_at([2J,before},expr_at(C2,2J,afteri>, 
inve·rse(sym_at(ClJ, before>, sym(C2J, after)) J ). 

pecimen(iso17, Csingleocc(x,expr_at(Cl,2J,before}), 
free of ( x, exp r _at { C 1, 1 J, before ) ) , 
freeof(x,expr_at(C2J,before)}, 
iden·t ( expr_at ( C 1, 1. J, be·fore), expr _at ( !:2, 1 J, after)), 
ident(expr_at([1,2J,before),expr_at([1J,after)), 
ident(expr_at([2J,before),expr_at(C2,2J,after)), 
unrelated(sym_at([1J,before),sym(C2J,after)} J ). 

pecimen(isol8, Cmultocc(x,expr_at(C1,2J,bef-ore)}, 
fr e e o fl ( x , e x p r _a t ( C 1 , :i. J , b e -f err e ) ) , 
freeof(xsexpr_at([2J,before}), 

90972 :f:I: 

**EMAS 
**EMAS 
**EMAS 
**EMAS 
**EMAS 
**EMAS 
**EMAS 
**EMAS 

ident ( exp:r _at ( C 1, 1 J, be.Perre), expT' _at ( 1:2, 1 J, after)), 
i d en t ( e x p r __ at ( C l , 2 J, b e fore ) , e x p r _at ( C 1 J , after ) ) , 

ident(expr _at( C2J, before), expr _at( r2, 2J, af!·ter) }, 
inverse(sym_at(C1J,bef-orei,sym(t2J,after)) J ). 

ISOLPRB 4!A. LISTED T15 LP15 -
2972 EM,.:liS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE _PARK _SGUARE 
2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK _SGUARE 
2972 EMAS*** ECMI02 A. B1.mdy ALAN_BUNDY_HOPE_PARK_SGUARE 
2972 EMAS*** ECMI02 A.Bundy ALAN _BUNDY _HOPE _FARK _SQUARE 
2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK _SQUARE 
2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
2CJ72 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE _PARK _SGUARE 



.... ..,,.,_, :f""'J-..J- ~¥,.""~ t:....ll g:--11oo1 ... •• '"" 

~*EMAS 2972 EMAS-lHHt-
~*EMAS 2972 EMAS*** 
~*EMAS 2972 EMAS*** 
11-*EMAS 2972 EMAS*** 
IH!-EMAS 2972 EMAS*** 
1!-*EMAS 2972 EMAS*** 
~*EMAS 2972 EMAS*** 

'-/1/1/$1 

?0973 # Y,AIRPRB 2!". 

~pair. prb 
inston arch domain 
lan Bundy 5. 12.80 
se with winston *I 

.1-a'WIJJ."ioi'i..o .---,. ;;,,,;,w1.1w-:, ;F •-& ..... --- --·-·- .. - -ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK 
ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK 
ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK 
ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK 
ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK 
ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK 
ECMI02 A.Bundy ALAN _BUNDY _HOPE _PARK 

, 
LISTED T15 LP15 

It is difficult for the untrained fisher 
to follow examples of this complexity so 
here is a simple concept: two wedges. 

* space of- description trees *I 

---F•••-

_SGUARE 
_SQUARE 
_SQUARE 
_SQUARE 
_SGUARE 
_SQUARE 
_SQUARE 

pace(pair, % each concept must have a spacei is this **right**? 
Cshapetree,touchtree,orienttreeJ>. 

* description tree *I 

(shapetree, 1, shape (wedge, block) L 

ree(touchtree,2,touchrel(separate,touch)). 

ree(orienttree, 1,orientation(lying, standing)). 

Er.amples 

pecimen{p1, Cwedge(a1), wedge(b1), 
standing(a1), lying(b1h sepai'ate(b1, a1) 
J). 

pecimen(p2, Cwedge(a2), wedge(b2i, 
s·tanding(a2), standing(b2), touch<a2, b2) 
l). 

pecimen(p3, Cwedge(a3), wedge(b3}, 
lying(a3}, 1ying(b3) 
:n. 

Near misses 

pecimen(n1, Cbloclda4), block{b4), 
standing(a4), lying(b4), separate(b4, a4) 
J). % two similar things, but not wedges 

pecimen(n2, Cwedge(a5), wedge(b5h wedge(c5), 
standing(a5), standing(b5), touch(a5, ;:5) 
J). % one wedge too many 

pecimen(n3, Cwedge(a6), 
standing(a6) 
JL % one wedge too few 
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'**EMAS 2972 EMAS*** ECMI02 A. Bundy 
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ALAN_BUNDY_HOPE_PARK_SGUARE 
ALAN BUNDY HOPE PARK SGUARE 
ALAN-BUNDY-HOPE-PARi(-SGUARE 

ST, 
ST, 
ST, 

· ST, 
ST 
ST 
ST 

RECEI 



<-x-i;;;.1·1r,;;;1 ,::;,.7r,::;,. e..1-1ru . .rft r..'"" 1-.....,.,, ... ,.,_ rt. ~W'IJW~ ;i: ;i:_, t• ... _ .. -· -·- • -··-., --· .......... - --·· ·- --~ 

~*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDV_HOPE _PARK_SGUARE 
~*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY _HOPE_PARK _SQUARE 
1:1-*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 
i:!-*EMAS 2972 EMAS*** ECMI02 A.Bundy ALAN_BUNDY_HOPE_PARK_SGUARE 



.,,. ..... .r-i: iu-.:\o"'-' ;,.,.;:-1s.-••~·~· -'/,al';;;.--- Gil!• -•-ii;i-":J, 

**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS**·~ ECM,I02 A. Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 
**Ei"IAS 2972 EMAS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECM!02 A.Bundy 
**EMAS 2972 EM~iS*** ECMI02 A.Bundy 
**EMAS 2972 EMAS*** ECMI02 A.Bundy 

" ·-· .. ~ - -· .. _,. .. -ALAN_BUNDY_HOPE 
ALAN _BUNDY _HOPE 
ALAN _BUNDY _HOPE 
ALAN _BUNDY _HOPE 
ALAN _BUNDY _HOPE 
ALAN _BUNDY _HOPE 
ALAN _BUNDY _HOPE 

-
_PARK 
_PAR~'\ 
_PARK 
_PARK 
_PARK 
_PARK 
_PARK 

-----_SQUARE 
_SQUARE 
_SGUARE 
_SQUARE 
_SGUARE 
_SQUARE 
_SGUARE 

ST 
ST 
ST 
ST 
ST 
ST 
ST 
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*ud.nst 
ational Reconstruction or Winston Learning Program 
lan Bundy :L 12. 80 
ersion far functions •I 

* Top Level Program - learn new concept *I 
*-------------------------------------*I 
•First time only accept an example •I 
inston(Concept) :- !, 

11.rr-itef( "Please give me an example of a 'i.t \n', CConceptJ), 
T't~ad(Ex), nl, 
ma k e_rec ( Cone ept, Ex.• EOb JS., ERec), 
maplistCgensyml(plato>,EObJs,CObJs), 
make_subst(EObJs,CObJs,Subst), 
subst(Subst,ERec,CRec), 
maplist(add_ups, CRec, CDefn), 
assert(definition(Concept,CObJs,CDefn)), 
winston1(Concept). 

* Is grey area in definition eliminated? *I 
instoni(Concept) :­

definition(Concept,CObJs;CDefn), 
checklist(same,CDe-Fn), :, 
uiritef( ·'I have lea'f'nt the concept of '¼t now. \n', CConceptJ). 

*Subse~uently accept either examples or near misses *I 
instonl(Concept) :- !, 

urr-itef(·'Please give me an example or near miss of a o/.t. \n", CConceptJ), 
re,:1cl(Ex), nl, 
urr:i.tef( 'Is this example (yes. /no.)? \n", CJ}, 
read(YesNo), nl, 
learn(Concept,Ex,YesNo), 
winstonl(Concept). 

* add default upper bounds in concept record *I 
dd_ups(rer.:ord (Args, Name, Posn), define(A-rgs, Name, CJ, Posn)). 

* slight modify to ~ensym, so it can be used in maplist *I 
ensym1(Prefix,_,NewConst) :- !, gensym(Prefix,NewConst). 

'* are upper and lower bound of concept definition the same? *I . 
. ame (define ( Arg s, Name., Posn, Posn) >. 

'* lea:rn f·r-om this example or near miss *I 
earnCConcept, Example, YesNo) :- !, 

dafinition(Concept,CObJs,CDefn>, 
make_rec(Concept,Example,EObJs,ERec), 
classify(CObJs,EObJs,CDefn,ERec,Diff,Verdict), 
learnl(Concept,Diff,YesNo,Verdict}. 



ake_rec(Concept,Example,EObJs,ERec) ·- !, 
specimen(Example,Relns}, 
maplist(consts_in, Relns, CL), flatten CCL, EObJs), 
maplist(convert,Relns,ERec). 

* Find all constants in terms •I 
onsts_inHl, Cli. 

onsts_in(N, Cl> :-
intege-r{N), 

onsts_in(Const, CConstJ) ·­
atom(Const}, 1 

om;;.'·ts_in(Exp, Consts) : -
Exp =. . CSym I A-rg sJ, map 1 i st ( consts_i n, Args, CL), 
flatten{CL,ConstsL 

*Flatten List *I 
latten<CJ, CJ). 

ten([Hd1Tll,Ans>:-
f1atten<Tl, Rest), union(Hd, Rest, Ans>. 

* Convert input relation style into internal representation as predicate tTee *I 
anvertCReln, record(ATgs,Name,ExPosn>> ·-

Reln =.. l:Pred lArgsJ, 
length (Args, N}, 
tree(Name,N,Tree>, 
position(PTed,Tree,ExPosn>. 

* Find Position of Node in Tree •I 
osition(Node,Tree, CJ> :-

Ti'(.le =.. CNode ISubTreesJ. 

osition(Node,Tree, [NIPosnl) :­
Tree= .. CRoot!SubTreesJ, 
nth_~l(N,SubTrees,SubTTee), 
position(Node,SubTree,PosnL 

* find nth element of list •I 
,th_elO, CHcl ITlJ, Hd). 

!'!;h_el (N, CHd l Tl J, El) : -
nth,_el(PN,Tl,El), N is PN·+ 1. 

'* Is this example, non-example or in grey area, by my definition? *I 
'*-------·--------------------------------------------------------*I 
:lassify(CObJs,EObJs,CDefn,ERec,BestDiff,Verdict) :- !, 

finciall(Diff, make_diff(CObJs,EObJs,CDefn,ERec,Difr), Diffs), 
best{Diffs,BestDiff), 
verdict(BestDirf,Verdict>. 

'* Find the difference between example and concept *I 
~ake_diff(CObJs,EObJs,CDefn,ERec,Diff) :- !, 

perm(E0bJs,E0bJs1), make_subst(E0bJs1,C0bJs,Subst), 
subst(Subst,ERec,ERecl>, 
pair_off(CDefn,EReci,Diff). 

'*Pair off concept definition and example record to make differences *I 
, a i -r _off { L: J , C J , i: J ) • - 1 



maplist(new_defn,ERec,Diff). 

:i:ii·r_off(CDefn, CJ,Dirf) :- !, 
maplist(extra_rec,CDefn,Diff). 

air_off([define(Args,Name,UpPosn,LowPosn) l CDefnj, 
EFle c, 
[differ(Args,Name,UpPosn,ExPosn,LowPosn,Verdict) DiffJ) ·­

se lee t (record (Arg s, Name, ExPosn), ERec, Rest), ! , 
compare(UpPosn,ExPosn,LowPosn,Verdict), 
pair_off(CDefn,Rest,Diff}. 

* invent new bits of definition as necessary *I 
ew_defn(record(Args,Name,ExPosn), 

differ(Args,Name, EJ,ExPosn,DfPosn,Verdict)) 
default_posn<Name,DfPosn), 
compare([J,ExPosn,DfPosn,Verdict>. 

* invent extra bits of example record as necessary *I 
xtra_rec(define(Args,Name,UpPosn,LowPosni, 

differ(Args,Name,UpPosn,DfPosn,LowPasn,Verdict)J ·­
default_posn(Name,DfPosn), 
compare<UpPosn,DfPosn,LowPosn,Verdict). 

* Find pos1~1on of default predicate on tree •I 
efault_posn{TreeName,Posn) :­

default(TreeName,Pred), !, 
tree(TreeName,~TreeJ, position(Pred,Tree,Posn). 

efaul t_posn ( TreeName., CJ). 

* Compare pos1~1ons in tree to give 
ompare<U,E,L,yes) :- append(L,_,E), 
ompare(U,E,L,grey) :- append(U,_,E), 
ompare(U,E,L,no) :- !. 

verdict *I 
I 

* Find best difference and return it *I 
est<Difrs,Dif-f) :- !, 

maplist(score,Diffs,Scores), 
lawest(Diffs,Scores,Diff,Score>. 

* Return difference with lowest score *I 
owest([Diffl, [Scorel,Diff,ScoreJ :- !. 

owes"l";(CDiff1 IDififsJ, [Score! fScoresl, Diff2,_ Score2) :­
lowest(Diffs, Scores,Diff2, Score2), Score2<Score1, 1 

owestHDi.PflDiffsJ, CScorefScoresJ, Diflf, Score):-:. 

* Find score of difference *I 
core(Diff,Score) :- !, 

map1ist(score1,Diff,Scores}, 
sumlist<Scores,Score>. 

* Find score of individual differ *I 
core 1 ( cl i ff er { _, _, _, __ , ~ y e s ) , 0 ) : - ! . 
co-re1(dif·rer(_1_,_,_,_,grey), U :- 1 

core1(differ(_,_,_,_,_,no), 2) :- !. 

* add up all the numbers in a list *f 
umlist(CJ, OL 
umlist<ENlRestJ, Total) :- !, 

.,.,.,uv-."f .;~.J-tc.,...~.J..- C'.nkT\_ TM:4-!!i1 -ie ~nhT + N 



* Make a substitution far replacing all members of one list 
y corresponding members of another list *I 
al<e_subst(CJ, CJ, true). 

ake_subst(CXlXRestJ,CY!YRestJ,X=Y !< Subst) ·­
make_subs·!:;(XRest., YRest, Subst). 

* Decide whether example falls inside definition on basis of differs*' 
erdict(Diff,yes) :- checklist(verdict1(yes},Diff), : 
erdi·ct(Di·f-f,no) :- some(ve-r-dict1(no),Diff), 1 

erdict(Diff-,grey) :- some(verdict1(grey),Diff), 1 

* verdict on individual differ *f 
er cl i c t 1 ( V, d i f re r < _, _, _, _, _, V ) ) . 

* adJust definition appropriately *f 
*--------------------------------*I 

* if new example found *I 
nl(Concept,Diff,yes,grey> :- !, 

writef( 'This is. a new sort of ~1:t .. \n', CConcept:n, 
maplist(lub,Diflf,New), 
retract(definition(Concept,CObJs,Old)), 
assert(definition(Concept,CObJs,New)). 

* if near miis found *I 
earn1(Concept,Diff,no,grey) :- !, 

wr:i.·i;ef( "This limits my idea of '.'l.t. \n", CConceptJ), 
one __ of(exclude, Diff, Diff1), 
maplist(diff_to_defn,Diff1,New), 
retract{definition(Concept,CObJs,Old)}, 
assert(definition(Concept,CObJs,New)). 

* If nothing new is discovered •J 
earn1(Concept,Diff,Agree,Agree) :- !, 

urritef(-'! have seen one of these befoT'e. \n", CJ>. 

* or if contradiction is discovered *f 
f' nUConcep·!:;, Diff, Agree, DisagT'ee) : - !, 

urritef( "Uh Oh, somethings gone wrong. I will think again. \n', CJ), 
fail. 

* Move lower definition up a bit to include new example *I 
ub(differ(Args,Name,UpPosn,ExPosn,Old,grey>, 

define(Args,Name,UpPosn,New)) ·- !, 
common(ExPosn,Old,New). 

* Lower definition already includes new example *I 
ub(differ(Args,Name,UpPosn,ExPosn,LowPosn,yes), 

define(Args,Name,UpPosn,LowPosn)) :- :. 

* Move upper definition down a bit to exclude near miss *I 
xclude(differ(Args,Name,Old,ExPosn,LowPosn,grey), 

differ(Args,Name,New,ExPosn,LowPosn,grey;) :- :, 
common(ExPosn,LowPosn,Comm), append(Comm, CN!_J,LowPosn), 
append(Comm, CNJ,New). 

* Take unnecessary bits out of difference *I 
iff _to_defn (differ (Args, Name, UpPosn, ExPosn, LowPosn, Verd ic ·t i, 

derine(Args,Name,UpPosn,LowPosn)}. 



comman<Rest1,Rest2,Rest). 

ommon(List1,List2, CJ} :- 1 

* change Just one member of list *I 
ne_of{Prop, COld!TlJ, CNew!TlJ) ·- apply(Prop,COld,NewJL 
ne_of(Prap, CHdlOldJ, CHdiNewJ) :- one_ofl(Prop,Old,l\lew>. 

* Find out what grey areas still exist in concept *I 
rey<Cancept) :- !, 

writef('Grey areas in Xt are:\n', CConceptJJ, 
definitian(Concept,CObJs,CDefn>, 
check1ist(grey1,CDefn). 

rey1(define(Args,Name,Posn,Posn)) ·- 1 

reyUDefn) :- !, 
write ( De fln), n l. 
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iHU,£111~5 2.'972 El"fAS*;ti' tc!'f:t25 -P .. Ross 
ill•wHtli'.iO:S 2972' F!tf/%S lf.:.t•$!.l £CN123' 
¼.:!1H!:i'IP.:5 Z'17~ EM~s:us E&flit 23' 
4"llf~E'l'IAS 2--F72 EI'! AS l'HHi £Ci1fl2~ 
*'2H!:'.i"lA5 2972 El"IAStHH~ ECN!25 
it-l.'Ue'.r!~S 2:11172 r..'.AP!S;t.,Ht ECi"ft2:S 
ilH.t !(- !: i, Pt S Z?72 i::f'I AS*~~ ECi'Jl 2:S 
iH·*i::'i'!AS Z-1172 El"IASw:H~ ECi'f!2:S 

Extract from suasrs.AAl~HELP 
HELP 

F .RCHHi 
l'l',.Ross 
P.Ross 
?.Ross 
P.,Rass 
P .. Ros,s 
P.Ross 

LAWRE~CE-SYRO-HbFE-P~RK-SRUARE 
LAWR~NCE-SYRO-HOPE-P4RK-S~UARE 
LAWR~~~E-SYRD-MO~E-PARK-SQUARE 
LA~RENCE-BiRO-HOPE-PARK-SQUARE 
LA~REHCE-STRD-HOPE-PARK-5GUA~E 
LAWREWCE-&YRO-HOPE-P~RK-SQUARE 
LA~R£NCE-&YRD-HGPE-PARK-S~UARE 
L~wRENCE-STRO-HOPE-PARK-S~UA~E 

This comM~nd all~ws EMAS u~~r~ on machfne5 attached to the RCOnet t~ 
~end each GtheP te~t m~$sages. The cuPre~t vePsion operetes on the 
2972 a~d 29&0. Pl~~se s~nd suggestions or comMents to S.Shew. 

t. ~ 1 

) 1 .. l 
1.3 
1 .. 5 
1 .. 7 
1.9 

Baste operations 
Cal'tli'ig MA!t. 
Addressing conve~tions 
Nessage compaMents 

summ~ry of comMands 
!lfessage lists 
Time-determined delivery 

NAIL l:QflH!H!t'idS 

Type the ~um~~r of th~ saetln" you want to Ylew or the nsme of 
the ffAIL co~ma~d yGu wa~t further fnformat!an o~. 

RetUPfl from HELP ~~c~ to AAIL by replying QUIT OP G to ~he 
prot11pt r\/ I ?.Wi r,. 

l TEXT 

I 

RI 



11/8/Bl 

Th• MRIL ca ■■and a11awa !ftAS u■ e~s an • ■cftrnss attached to tne RCOnet to 
send each athaP ta~t ■es■ ag~•- The currant ve~slan ape~ates on the 2972 
and 2980 but it Is antlclpstad that It will becoma possible ta akchange 
••■ sagas with ath•r hosts on th• ne~WaPk. notably tbe Co■put•r Science 
Dapa~t•~nt VAX/U"& Syal••• 
Co••~nica\lan with• l&Pg9 nuc&e~ of re■ota ■ achlnee will eventuBlly be 
possible vi~ the PSS gateway. 
Pl•••~ ••nd cammaftts and sugg~stion• to B.Bhaw. 

1.1 &$Sic operations 
1,.2 O..;er-v-iew 
1.3 Csll!ng ftAIL 
l.4 Su■maFy of ca■aands 

1.5 AddPa&sing conv■~tiona 

1.6 Ressage lists 
1.7 Resaage components 
1.B Ti ■e-determinecl dellv•~Y 
1s9 ~~i1 co~m~n~s 

~A?L pr~~,~~s ~ flU~~e~ OT ~Qcil !ttes ~~r m~~lpulstf~g messages; howeve~ 
ta gm~ &tart~dr t~a ■ ubast de■ cribed b■ lDw should be ■u~ficlent. 

FIP5t lftYDN■ ftAlL; 

Tbe praapt •na111• fa lasued wnanev•r ftAIL axp~ct& the neKt command 
tab~ •peclflad. Ta saftd a ■■saage ta "Bill Smithn7 fl~st check on 
tha carFect farm af than•~• ta use, It ■IBY be "B.Bmlth• or uw.Bmlthu 
OP_«a.A.Bmlth" ate. - the astarlsk lg usad ta clenate an arbitrary 
string af characters• 

nal11DIRECTDRY •SftlTH 

- S .. Sm I t.h 
S .. Smit,h 

Pia t 11 cnrwosr.: 
To~ s .. smtt,n 

ERCC99 

BubJect1 Tsst massage 
Tewt: 

5 .. na11H¾ 

S"'rtiHR~ 



If you •~e n•ppy wltft tfta a,wsage~ send It By replying ny•. If ~he 
r~ply ••" •• gfvan7 than th• can~ants of tha draft can be a■anded 
beftH"'e send f ng i 

One ■ t~a draft Is satisf ■ctaryr use SEND to dispatch it {gnd ftle a 
i!:t)P!i lJf it); 

M~ll::SENO 
Me■ saga ••n~ ana ~11ea 

Tau can receiwa •~ssagea into your pro:ess By use a~ tne ACCEPT 
f: ~ t'iHil li l'H!U 

If thar2 ar~ any autstandlng message•• they a~e tak•n Into yaur 
•••saga ~atdar snd s ana ljn• summeFy is prlntad faF each. Tha 
p~agraro then aaks ff yao want them lls~~d; 

rtai1~ACCEPT 
:t t'H!W tjiess;:;ge 
n 4 ci:n 
List:n 

Kep1y •y• ar "N" ta tne p~o■pt. 

racelved fil&&sagasJ ••• DISCAROr 
Ho ac i. f on ls requ i !-'eel to re·t.s n, 

d&Bcrlb•d ba1awF ab~ut daleti"g them. 

Th• ■&quenc■ nurob•r prln,ed at the start D~ each one 1fne ent~y can 
•• usa~ as a P•~•••t•r ta LIST ar DISCARD. daacrlbad below. 

T~ P~Ylaw spaclflc •••••g••• find ~h• requiPed sequence nuabeF fro ■ 
th• SCAN DUtpu~~ th&R usa It with LIST; e.g., ¥ar message 3; 



'IN< ..... ~, ,,,_ q,... - .... - ~ - • ~-.. ,.- - ~ -- ~-

au•••qua nt c ■ll af TIDY i• ~•~dad ta purge th~• 3ntirely1 

Un-llna •~slstence I• pravidad by HELP. Bivan na psrametar it o¥fera 
a tabla af cantsntsl atharwl•~ it llets !n~ormatlon about s spec!flad 
"AIL com■a~d. Retu~n fra• uiewlng the help file back ta NAIL by 
·t.yp t ii~ li!lH 1' :t 

" 
" 
" 

T~• "AIL comaand pravt~•a facilities far caMpastng? a ■endtng, sanding, 
racelvln; ~nd a&arlng •••••g••• R~ss ■g•• ■ ra held in star■ map f{les 
callad ~~ldars. A11 the caP~aapandenca which relates ta an~ tapic can 

CDftWanl•ntly held in ans fGldar. 

Jn tuPn1 •••••g•• tn&mae1v•• consist or~ nu■ Der of campanants. Tne 
body or tha massage conalsts ar ~ teKt camponentr B~d the haacler of the 
••••~•• can ■ lsts or ~11 the athar components. e.g. 

&uBJecti"aatfng a~ Wednesday, z p.m. 
F't"Oill i S SrHS<kl 

TDI J S•!tft, J JDft8B 

P1aase nat• tn• ft&W 1DC ■ ticn fDF DU~ ·•~ting IS RDDm 2019. 
s,, 

Tft& ~rDCRSS 0~ CD■~D•lftg 8 ···••g~ ent~l1S p1aclng teKt lnta ~fte YSPIDUS 
co■pananta of th■ dr~ft •••••g• Cwhlch Is not hel~ In a folder>. FoP 
•xam~l•• sdd~easas ga Into the «rai 0 and ucc:u components ■ nd the body 
0¥ the •••••g• gaas Into tha •TeKt1• component. A dPaft mass•g• can be 
-~-~ which cause■ It ■ clalivePy to ~11 tha ln~1~ated Pecipiants; each 
/111 ~ecaiva a ans-line TELL •••sage Indicating that they have 

outstanding mall. Aft■ r Accepting massages, tha u■ mP fflay ••lec~lvely 
List the■. FuPt~ar ■ •niputatian of• ■assage can Involve Fa~wardlng 
coplas ta addltiDnal recipients~ Replyl"g to Its ■uthar, Filing for 
later referen=e or Discarding. 

Tfte ••••ages In a ratder ar• arderad chranmlagicall~ and may be 
ref•~•n:ad by thatr lndeK nu■ ~•r Cl.a. by their position In the folder>, 
ar by using spacial labels. At any given •o•ent tha system has~ 
cu~Pmnt Falder and ~lthln It• current •••s•g• which are under scrutiny; 
this avoids having ta ■pacify• falde~ and messeg~ tn~ex far every 
r: 0 lfHIHH'H! • 

A ■ t•ndar~ faldar called M•INBDX Is cr•ated ~y the system. When the 
RAIL ca ■mand Is lnvoke81 the nar■ al action Is to Opan the standaPd 
foldar and sel ■ ct It as the cu~reflt folder. 

Dnly the dr ■ rt •••••g• may a■ ■odifl&S. Hawsv■ rr s~y me&aage In a 
faldar can~• Caplad ta.the dPa~tl slmllarly2 th~ ~ra~t ■easage c~n b& 
Filed In a faldar. 

Yau•~• natlfied whan ■ •••••g• h•• ~rrived for you by a TELL message 
,~a• th• eKacutlva pracass ftAILER. At this stage tna message has not 
bt_4e111,-11ot<~i'!, i!A."1 ~"""~ltl!., ; "'1, Jt~'!f~f,a;\1" fflsrl,~~r'":=~w, - !lS"ii: ff ... Jti:.t~ r~, 1 ·t~~ f'lAIL i:ote"si!fBi"¼cl a:ftt:i 



1.s Cs111ng RAIL 

The ftAIL cammand can Ba call ■• with na par• ■eter9 - the pragram theft 
laauas tha proapt ~ftai11• ta Indicate th~~ it Is expecting a MAIL 
dlr~ctlva ta be gl~en. T~I• p~a■pt Is raissued after ea£h d1rectlve has 
bean perfarme~ until tha directive STDP o~ QUIT is given• 

COl!1ii1.Jll'H'S H'li!!H,, 
!'1a 11; 

R1te~na~tve1yi ~h• name af • ft&l1 Glrecttve ••Y 9e spec1r1e~ In ~ne 
1:a·11 i 

cammanG;ftAlLCACCEPTI 

If a directive Is ta D• given w1tn par■ maters, ~ne ~trective name snou1s 
be fallowed by a camaai 

CD■■an~lftAIL(LISTrALLr.LPJ 

!'!an; 

Tha para■ eters far 
<lnput)/<autput>n 
r.ar; l'Je omitted~ 

■scn MAIL cDmm•nct generally ta~a tfte form 
If no <autput> parameter is glYen then the 

A caamznd nam• naad not D• typ■ d aut in full and in mast cases may be 
mbb~avlated tn • single latter. Whera an ambiguaus name Is given7 e.g. 
•F•, than alphabetical aPd9r dater■ lnas the ~o•■and selected. Hence »f« 

Nill lnvaka "Fite•~ •Fo• will Invoke nForw~rd". Lawer case input Is 
accepted throughaut. 

~'H.:. r ~ r1 't 
ACt'::""(!.iS t 't 
-,..,.~an)~~ 

- take autsta"dln; ••~•ages Into tne ■essage falaeF 
- add an al la ■ R-na■a to the n■m■ /addr~s• dlPectary 
- CPe ■t•. d~a,t ~--••g• and Qf~er ta BEND it 

~PY - create camponsnts of the draft massage 
Dlre:tory - list an ■Ntract af the n••~/add~ass direct~ry 
Discard - Mark •••sagaa •• dlscardedr ar destroy ct~aft caapaneftts 
Dl ■c~edit - re■ avm an R-na■ a fFa■ the namefaddFess directory 
Ecca - lnvak• ECCE ta edit a ca■ pan•~t of the draft message 
Edit - l"vake the •t•ftdard adlta~ ta ■ dlt • ca•ponent 0¥ the dra~t 
f' i "t ~ 
Forc~;u•,1!! 
Boto 
H~lp 
l h~·t. 
Hreut 
Op~ti 
Out.put 
Pr"e,1.; i CW$ 

;uit 
f!eS,'t l y 
Ret!" i !.Nff! 

Scwira 
Se~cl 
St.op 
lt~y 

- copy ■2ssa1•• ta another fald9rr ~he~ discard the originals 
- packaga up an ■ Kisling msssaga far retransmission 
- make the •••••g• speclf!&d tha currant massage 
- pravidm an-line infar ■etlan ~baut ~AlL ca•mends 
- display •••••g•• an ths cansola ar list to a ~!le 

list the neMt ■ ese■ g• In the ~older a" the console 
- make the fo1Ger ~~~~1 the flew ~urr~nt folder 
- list• ••••ags caapon•nt ta e filewdevl=e or the console 
- list the pr•vlaua message an the cnnsola 
- exit from RAIL aftd raturn to the Subsysle• 
- craate a d~aft ••~••a• in reply ta one received 
- ramave "discardedq status fro• ■esaagas 

- pFaduca a list of cant■ nts far the curPent foldeP 
- packag• up a •••saga and ■ubmlt it for transmission 
- eMit rra■ "AIL aftd r■ tuPn to the Subsyst ■■ 

- puPgl ~lacaFded ••••aga• fra■ a folder 



ft•■ ~ages •P• eddr••••~ ta lndividuBls by using t~el~ "~aclpl•nt nam••u 
CR-namasJ. Each R-name le unique and, far Eft~S users. corPesponds ta 
the au~n3mm stPlng associated with their EftAS process <the same stPlng 
Is p~intwd an lift• print■~ autput b ■nn•r■ )= Every ERAS user with a 
uni R-nama hss this nama ■ uto■atlca11y entar~d l~ta MAIL~s 
n•■eled~Fass dlra:to~y. This directory <the RCO dlP•cto~yJ can be 
cona~1ted using tha DI~ECTDRT ca■■and. A user can ~ave his surname 
atrlftg Cand hanc~ R-na■ e> ~hanged by maklftg a requ••t ta -the System 
fia~ager"' a 

HD■ ta ar• Fagars■~ •• having tn ■ Ir aNn ctlr■ctarl••~ cantslnlng 
usarnu■ b■r■. Heaca t~• fo11DNfng R-n•••• ar~ valldl 

ERCC:27 at 2'?72 
ERC066@ 2;,eo 

Nhaft a speclftad K-n••• is &aing processe~ Dy RA1L. the case of the 
l•tt ■rs I• ignarad, ms•~• spaces and 10ts. The following Fule ■ slso 
RIPP'HJ!~ 

~ 11st of Paclplanta can ~e sp~cl~led ~y using com~as to 
separat~ R-ftamr.Ss 
any taKt anclosed fn ~•r■ ftthases "( ... J" Is ignored when 
~n~1y~ing R-~am~s~ 
I~ ~n R-n••• cantal"• ■etching angle b~a£kets "< ... >u, any text 
autsida th• angl ■ brack&t• Is ignoPe~. 

J~Jane■ at RCU Cthla taxt lgnar~dtF 
ERCC27 I ~972 Cu ■ ernuaber a~dr■ ssing)v 

K.Jone■ (ERCC2B at 29&0> (anly text within<> taken as the address> 

us~r can avoid Ravfng ftl$ ■ ur~a•e string made known to athe~ users as 
n R-na ■• by •~tting P•~■ ls•lan NONE ta \ha executive prac~s• RAILER: 

An •~Bl~r ■ry "u ■Der of ~-naaa• ra~y De ■ ssacfsted wttn a given e~aress. 
This ••Y ba convsnl•nt ~hare ••v■ral people share a pracass or whePa one 
persan has sava~s1 ralms. R•qua5tlng ~clditlanat R-na ■as as aliases Is 
pPDVldad as a user r■ ctllty (s■e the cnamand ffAccradltu, below>. 

Mlt~ln a folaar, ■msaages ea" na refer~nces Dy ind■ K numne~ cposrgton In 
thm Folder>, and• callactlon a¥ m■ssages c•n be referenced at one tlma, 
by ugtng ca■mas and dBBh■• •• cannectars. H&nc~ the speciftcstiun "l, 
7-91 90)&9• ratsra ta •••••g•• ones sewen. eight. nine~ ninety and 
alg~tv-nlH•~ Th• ■ ngl& brack9t I• llka dash SKcept thst it lndlc~tes 
that the ■ub-llst ta In dascandlng order. 

Alsop certain xaywaras sa~ln■ groups of messages, sa that ·new, 10-1~. 
la■\ 9 will r~faranca all new •••sages. the tanth ta flf~eanth and the 
1 a:s t u1e.s1= age t ¥1 tl'Hi fo,'t t.:hH". The seroe mess;s 951 ma~ appear fil!li"I? U1aF1 oi:,c e 
In such ■ 11st. but this daes nQt Imply ang •repstltlan• ar the messsge. 



... --- ..... ..... - --- '""" - --

and •N• la a short ¥arm 
Tha teP ■• ~•¥1ft ■~ ~elaw 
■eaeages In tha curP■ nt fald■~, tMey are as ro11ows1 

fi 

••••ages n to• en less tftan ■ >; !¥ n Is om!tted. ~ne 
value 1 Is ••~uaed~ If m Is D■ lttedr the numbe~ a~ the 
t ■ •t measag& Is assum•d. 

m■■aage■ n ta men greater tn~n ■ 11 If n ls amlt~ea. 
the nu■b•r af the last ■ essage is sseu■ecl. If• Is 
o■ ltt&dr tha valua l Is assumed. 

wnere ·c• rap~e■■n$■ tna na■e af a m~ssage component. 
This 
will select all massages in tha ~Dl~e~ whose ~c 7 

cDmpanant iftcludes the indicated taHt Ii gives the 
CDMV9FS■ J. e~g- FRDNmJDNES. The text CD■parlsDn 

lgnar~• the case a~ the characters. 

tna ■assag& currently unctar jcrutlny 

messages wnicn nave Daan a1scaraes ta• -waateB1n- ~ut 
which th• J■ nlt~r has nat yet tak•" away Csee tha 
"Discard" cam■and7 belowJ 

tne s1ng1e massage wn1cn ts current1y D■ lng p~~pared; 
it Is not n~ld in any foldar 

the last message In the fatdar 

■assag&s N~ich have bean ~cceptsd in this NAIL session 
but which hav~ not yet baan LISTed 

tne first maa■ege after the curPent one 

•~•••ge& in tta ~ald•~ Nfttcn ar■ not ilscarded, new: 
Ut\S~$r"1 ~r ti~~e-d 

fGP~er draft aessages which hsvs been sa¥ad by being 
FlLEcl i~ t~~ foiGer 

m•~••g•• Mhlch were accepted in• prev!ou■ RAIL sessian 
and hav■ not yet bean LISTed. 

A message ta caapawad of• sari ■■~, components~ Tha body of the 
•••saga canatsts af ■ "Taxt1n ca■panent - ■ 11 the other campon■nts 

togethm~ constftuta th■ haader aF the message. Th• fallowing components 
~r~• -~ef ! ned i 

auaJact1 a1waa a Brl~f lndtc ■ tlan D£ tfta content of the mesaage and Is 
dlspl ■ yEd when thR eeseag• le SCANn9d. 



&&ftding a •■saage aft sae~one alsers bahalfJJ In this ta&e. 
RAILER ~Ill add a •s•ndar: 0 companant to tha message ta shoN 
who actu•11y sant It~ 

Baftd&r~ Shows •ho ectua1ly ■ ant th• •••••g• and lndlcstes that the 
"Fraa1° coepa~~nt la not auth~ntlc. 

Rap1y ta1 This atlawa tft■ D~igln■ tor of the rae ■ saga ta fndicste where 
repltas are to be ■ant. 

Ta1 Tnm ane or mo~• prl••~Y reclplant■ Df the message. 

cci On• ar ■a~• ■acande~y raciplants Cwho receive c~rbon copies). 

One aP ■aPe tarti~ry ~eclplents CwhD receive blfnd caFbon 
copiesr ~~e belo~)$ 

Rag 101 This nald■ a unique •••••g• Identifier and ts campo■ ad Df 
t l,r'•a e pi! rt s i • 

1) host l'Hi:IHi 

z, ~ numeric ldentlfl ■ r atlacatect by tha seFYer 
Z> date and tlma wh•n the massage was sent 

Jn P■p1y tor TRts ca•panent fa aaaaa to• message ~y tne REPLY 
command. •"d ldaMtif!ee tha MR•••g• beln2 Feplled ~D. 

caam&nts; TRI& a11aws taKt camaants ta Da asaaa to tne •••••g~ w1tnout 
dtstur•lng tha cantwnts oP the ■essaga proper. 

Tnrs ~aapan&~t cant~tns a sate ans tl ■ e wntch d&~■rmfnes unen 
tha m■ s&age Is to•• d■ llveraa. Saa the sactlon on 
"Tl ■ e-dater•inad dallveryn. 

Referenca ■: Nat filled fn aP u ■•ci by any MAIL fu"ctlanF this 
caapanant may ca~taln any taKt. 

Keyuar1s~ Again, thl ■ ca~pan•~t ••Y cant■ ln any text and may be used 
to classify •••~•g•s ar to dlr■ct the apaPstlons of programs 
which ■utam■ tically recaive and manipulate messages. 

Indtcatas t~a n■■• af a fa1dar In which the sender recammends 
th ■ raciplent tn ,11 ■ the massage= 

■naft s&MSing a •~•saga tD s nu•D•r of recipients. t"e sensar may 
dat•~•l~a haw ■ uch lnfa~reatloA aac~ P&~lpisnt rs~elwas about his 
co-rmclplents by se1&ctlvs usa af the •ra:•r "cc:•~ and ttbcc:n 
t'Offi~t:H'l!f:fli~ S,. 

Tai. cc1 a recipient In aitftar of these lis~s nss details on1~ of the 
athar •Tai" and 0 cc;" reclplen~s Included In his copy of the 
mea■ag• - the •bcc:•.pecipiants a~• eKcluded. 

• u~cc1• raclpi•nt will receive a copy of tna ro~s ■ age 

cantainfng th■ •rni• and •eel" reciplmnt&7 ~nd showing his 
awn n3■■ alana in the •bee:• component. 

BY-OWl:l 

1.>!hltew th·"}?!J 



Toi Black 
cc; Bro~~ 

Nhlte - TDI Sl~ck 
cc; ~~o~n 

~cc; W~Ete 

THIS ~--~Ur ■ •~YD• U9■ ~U1 wn•r~ e GlstrfBU$fDn 1fS~ con~alnlng many 
n•••• Is gl?an - the asndar can avald buPdening each ~eciplent with• 
long 11st of ~•mas in which h• has no interest. 

Rany af tft& ca■ man~• er tna MAIL pFogr•• gak~ ~ ■ e■ ssge co■ponent 

para••ter. Tha full spaclficat!an is• 

-~• folder n••• can usu~11y be omitted - by ~erault the ■ eseege referred 
• wl11 be In tha ~urP■nt fo1d■r. Th• <••ssaga> part a~ the 

•p•ciflcatlan may also bs a ■ itta~, In which c~•• tha cuPrent message 
und•~ gc~ut1n1 ia m ■ su■ act. Hane• th• ••••age co•pan•"' specifica~fon 
•1a1•, r■ faP& to tha •tosn ca=panant ar th• currant ~•ssage In tha 
CUPPent fDldertt 

Rmsgag• ca■panant n~■ •s c•n e~ sDDrevtstes ta• ■ narter Fa~m - in a11 
c ■s9■, th• first two cha~actars a¥ each caepanent nsms give a unique 
•~bPmvlatlon Chencm "ra1" I• equivalent to "Referancas:nJ. 

Not• that ■ ■assag& kayward N~icft may ~eflna more t~a" ons message can 
b• us ■d - the ••••aga ■ •l ■ctwd Is the first message found whic~ ~atches 
tka keyYard. 
Hance ~subJ&C\INEWa r~,e~s ta the "SUbJectiu companant of the first NEW 
••••ag• In tha cur~ent fa1deP$ 

••~••ga may ae S&ftt with a •dallver after• speclftcatian whlc~ delays 
th■ delivery of th■ ■ e•••g• until the current date and time is afte~ th• 
d•t• and time ■ pacl¥fad. This Is useful far ••~din~ reminders to 
yauPaalf or ather$. Th~ data sp~ci¥1c■ tlon ■ ey be a &tsftd■rd d~te le.g. 
15 July 1981), DP a day af tba waek (MDNDAYI~ Dr a keyword {TDRDRRDWJ. 
Tha tf•• •paclficatio~ esy be In hours aftd ■ inutas <12:301 ar mnemonic. 
D•t•• ar~ recognlsad in vartaus Forms, a.g. 15 July 81 or 15 7 Bl ar 
July 15 1981. Hissing n~Mbar• •~• filled from todays date eKcRpt In the 
ea■• ar ■ ■ namanlc ••~t~ wit" na ~ay fallowing. whan the first of the 
■ant~ Is as ■umed. 

Rna•aftlc dates era• wae~say csun~ay, Ran~ay ■tc.J? Tasay. Ta ■arraw, 

Uaak, Manth and Yamr. ~aekdays are always in th~ future - If tadays 
•••Mjay Is spaclflad7 tMa ••••■ ga Is ~•livered In ssven days time. 
"U••k• ap•clftas t~• n ■ Nt Meak cwaak■ ■ t~Pt en s Sundayr. "Manth• 
specifies neKt amnth Cwhlch natuPally start• on the firstJ~ "Yearn 
apaclfles next ysar <sta~tlng 1at J■nuaryJ. 

Tlae ■pac1r1catlan• ar• In tn• ~DP■ h~sam an a 24 nour c1oc~. Anareontc 
tJaea •~• •va11a•1a; BPeakfa■ t ca100 •~)p Lunch c12100>t Noon c12aoo>~ 
Tea C4soo pm>. Dfnn•~ ,a,oo pm) and Kidnlght. 



glY9~ In ~aspons, ta the qS•~1 ~aw?" ~PG■pt ~hlch follows tha CDNPOSEs 
FORN~ftQ and REPLT ~a•m3"d•' 

ftall1SEND ,AFTEI LUN=H fOftORRDW 
N ■ 11=8ENO ,13 {Indicates 13th af thfs month> 

&•nd n0w? I NEXT WEE~ 
S~tld no~T; io ~ua 

{~qua1s r.ext Sun~sy} 
ClOth August this yearl 

By dafaultr a copy af ~11 ••••ages s~nt Is filed !n tha currant fal~er. 
Tke capy may ba dlrecta~ als&whara1 

~iz 11 •SEMI) /r2 
ftAJl:SEID 4rRDNDAY/F3 

( serv!i tlisssage 4 
c f.H"!" ~n t f o 1 Ii er i 
( Si=fiP.t °tl'H~ l:fl"S:.Yt, ii'i f'011.'iiH' 

riCH''!l.i?.il,! <sand ■essage 4 for dallvery neKt 
file a copy in folder ~3J 

The ·&•nd nawT" pru■pt fa11DNS a call af CDMPDBE, ~DRWARO Dr REPLT; 

Sand naw? • Y csend and ¥11e • copy fn tfts curr•nt fold~rJ 
B•n~ nDNT I /fZ ,s~nd and ftl ■ a copy In falct~r FZJ 
Sand now?; NEXT WEE~/Fl{&aRd -~•saga ¥DP d~livery naNt W&Sk snd flle 

a copy In folder F3J 

TD avald filing• copy af tne ••••age In any folder~ specify tne dummy 
1 o i tj ~ r . !'HH.J_ ; 

Ctlnte~ts 

1 u 9 .. 1 l?u:c~p"t 
1 .. v. 2 Ac:c r,ed I 't 
l .. ? .. 3 co~p,ose 
1 .. 9 .. 4 t:Qpy 
1 .. 9 .. 5 D f t"eCtn'r'lJ 
1 .. tp,. 6 Dts~artS 
1,., .. 1 0 i SC!"eij ! t 
1 .. "" e. E~tt 
l .. 'lnif F ne 
1 .. ? .. :rn fOi"~,H'!i 
1., 9,. 11 Soto 
1~9 .. 12 tte·t p 
1,.9 .. 13 list 
i .. 9 .. 14 i\t~;(t 

1sf .. 1:'l D~•~f'i 
1,.9,.:!.6 Output 
1~9' .. 17 P!"'t:--V f OU$ 

1 .. ? .. 1!?, raun. 
1 .. 11 .. 1, Rep"!y 
1 .. 9 .. :?.0 Retriev~ 
1 .. 9 .. 21 Sca11 
1..9 .. :22 Ser,ct 
l. 9,. 2:! St~p 
1 .. ? .. 24 T!cly 

1 .. 11,, l ~ccept 



Tftt& caamand Is u••d to •~=•Pt ••s••gas s&nt ta yau ~g athar usara. 
ly defaultr the •••sagas ar■ put In th• cur~ant folda~, 

If t~• <fo1~er neaa> p•r•m~t~r Is spacifl~dF the~ the messages are 
storad In that folder Clt Is made the curPent fD1derJ. The <R-naree> 
paramat■ P Is required in twa cases; 

~-11:ACCEPT eftAS suggastlan9,&UBBBDX (puts m•11 addressed to 
nENAS Suggestiansn Into folder SUBBSDXJ 

- where you•~• accepting mall ulthtn an ERAS process other th~n 
!JOt.11" OW!'h e~g,. 

AftaP t■ktng tn■ autatandl~g ~•s•agas~ • SCAN af new messsg~s 11.e. •••••a•• nat yat LIBTmd> •• p■rror ■a~, and yau are o£FePeS the option 
~f 1fsttng t~~m. 

T~I• cammaMd ~,1aws usar ■ ta••~ addit!an~l R-na••• ¥or themselves 
C~llase■ i to th~ n•••'•~d~••• dlractaPy. This may be useful where 
several peap1 ■ 1nare ane !NAB p~acess. ar where ane parson has 
savaral ralesn The fac11:ty should not be used to define names which 
will b• •••~Ingle•• ta Mast NAIL users, such~• nicknames known to 
only o~a o~ two people. 

Tau may a1sa ■ et• passwa~d far tne ~-name wnlcft Mfll make It 
pas■ tble ta accept ■ ass■g•w at anathar address (see ACCEPTJ. 
Passwards ■ay b~ up ta sevan charact~rs long. 

It ls also pas•ID1 ■ ta sat a •oepartra■nt" field (31 cneractars> ta be 
essnclated with tha R-nama. T~e lnfarmatfon le displayed whan a 
search is ••d• ar t~a name/addrass dlractary (sea DIRECJDRTJ snd is 
lntandad ~• •n aid ta ~lstiftgulshlng Peclplente Yith si~ilar R-names. 

Nate tftat !f you aant to ftsva yaur daf•ult R-name changed, this c~n 
anly be dan~ by applfcatian ta the Syat•• "anager. 

111;:! 1 H,CCRE!>IT 
Rn•me1 "all Buggastian& 
P~SSWOFdi ~BC.OE 
Oapart■ an~• ENRS ftAIL sugg■ •tlon BDX 

Tftla ca■ aan~ affePs a conwenf~nt way af ~reating a dr&Ft me■ •age. 

Th• draft Is firat c1••rai2 thsn pPo•pta ara Issued as indlcatadl 

i'!a l l; COMPOSE 
T n;; .t .. .! t'.'.!i'l t~i;, 



~ ... ~ 

Teti ti 

; S·ertf!i 

SE•!VJ l'lOW'l" ; '! 
M•••age~■ent an~ ~t1•d 

Input far the •t•Kt;• and •caa■ent•'" co•panents le ter•inated by a 
ca1an 11> or an a■ te~t•k C•J on a line by Itself Cthe prompt Issued 
an aach 11n~ Is »1•J. Alt&PnatlvelyF an ER cheracter Ccontral+Y) 
will terminate the_ Input. 
Th• Input fer all oth■r ce■ponan~• I• normally teF ■ in■ ted by a 
nawlineu Cantlnu•tlan 1fnas sr• allaw~d and ~an be •pecified ln two 
••Y•~ If tha line ancls with• cam•• It is assu■ ecl that adclltlonsl 
Input fo11aws. Alta~nattvalyr an eKplicit canti~uatlan charsct■ r at 
the end of th■ line~ backslash <~J, allaws ■ fuPthap' line ta be 
Input. The bactstash ch ■Fa~t■ r lt&•lf Is not incl~dad In the mes•age 
ca ■ponent. Null Input is a~capted. 

In addition ta acc»pting t~Rtr t~a COMPOSE co■•~"d will acc•pt th• 
contents af an ERAS fll• ar of s component D~ an existing meassge. 
The escape chdractaP •a• ■u■ t be us~ct to indicate this fa~• of input. 
Yau may ~equa■ t that pr~m,t ■ ara iasued far additional messagg 
campanant■ by giving tha ca■ ponant names as para•eters1 

Mad H COr'!Pv5E er:; 
To: eERCC27.NAftES 
CCI J.Jonaa. R.Hlll 
BubJeCtl ISUbJ9Ctl 
Te:,ct.~ 
;~tiiwt.;4 
sen!!t l'HH3? ; N 
!'!a i 1 ~ 

In tftl• eKa■ p1e. & file f& capl ■d ta tMe "Ta;• component a~ the 
draft. the "SU~J•~t1« ca■panant of th■ cu~r•nt m•seage la copied ta 
tha usubJe:t1« ca•pan•~t af the draft. and tha "Text1• component of 
•••sage 4 I& copied to the •taxt:" co■ponent af the draft. 
Nat■ that a messagm ca ■pcn•nt. e.g. •@TEXT:• ie distinguished fram a 
flla af the •••a ~a••• -1rEXTu, by the p~esence of B colon~ 

Tba ~aspanal ta ~he asend nD~T 0 prampt ■ BY be ny• ar "Nu ar s date 
aftd time lndlc•tlng dalayed dalivary-( sea Time-determined de11ve~y>. 
By def~ult a capy of the ~•••■ge Is fll~d in the cu~rent foldeP. 

If th■ draft ••••ag■ Is not s&nt (as In the exa■ple above>, It reay be 
aadi¥iad furtbar than ~l•~atcbad using th■ BEND coaraand. 

T~•• camaa~d a11awm taxt ta Da copied ta a com?anant of tne drsf~. 
Alt■rnatlv•ly • caapla~e ~•••ag■ •ay be copied to the draft. If 
<Input> Is nat ■pecfflad t~~n • proapt Js Issued end the teKt go be 
capl•d is r■ ad from tna t9rMfea1. I¥ the campanent of th~ dra~t Is 
nat sp•clfied1 t~• •Text•• component I• assumed. Alternative saurcss 
or Input are ■ n ERAB ¥11a ~r • ca~panent a~ en existing fflessage. 

rla i l i COJ:'Y 
Text.i 
; This is hill:l<tVt 

(Na paPamet■ rs, so input Is prompted 
far ancl la taken to be for the 0 Text1" 
caapan9nt of the ~raft message> 



RalllCDPT CCt/T01 Ccapie, the Ree•• companant of tha current 
massage to tha "Ta:" co•panant of the draft 
me$sagei 

AltaPnatlv•lY~ a complete saa5ag• Cl.&. all !ts cnmponentsJ ■ay be 
capied ta the d~•ft •••••g9~ In this caee the default fDP the first 

na111cD~T NEK,D~AFT tcopte ■ ~n• first new message 1n gfte 
CUPF~ftt fa1der ID the clraftJ 

Thla ca■■and a11aN ■ a saarcn ta 9~ made of tne naaa,aGdress 
dlractory# Tha •••~cft ••Y be ~or~ •P•~lfic R-nama. ar for all 
R-na ■■ s that flt a•••~- As in ths Subsystem co ■reand FlLESr th• ••sk 
consists Df up ta three £1&1cts whara ~ fiald la either a string af 
eKpllclt charmct,rs o~ t~a sy•bol "•n~ representing any characters. 
Upper and lawar ea•• ~hsr3ctars •~• not dfsttngufsMed. and space and 
dat ch~Fact&PS ar& lgnaPe~. lnfaP ■atiDn is given an each R-name 
sa1ected~ und■r ~ha falla~lng ~••ctlngsJ 

- tna nast an Nftlcn tna recipient Is sccraatted 

- t~~ R-name Is the stanaaF~ process sur~aree 
string. set by the System Manage~ 

- tft& R-n•~• was accP ■dtted ny tfte useP 
t1 imself 

- a u■er-d9ftnacl field set by ACCREDIT 

Th• <autput> paPe■■t•P may be null Cl•plyi~g output ta the terminal>. 
or a fllename a~ device ft ■■•· EHamples1 

Mal11DIRECTDiT IMACRF.LP 

TftJ ■ cammwnd ■ark• ane ar mor• ••••~ges In tn■ c~rrent folder as 
balfig dl•c ■r~ad. but daa• ftDt physically re~ov• them ar re-number the 
P•■•lning mes■ agas in tb• fe1d•r. Th• ~ctlon I• like placing• 

.message in the waata~I" - It Is still available though less 
c~i,v~n fet~t t.o ~ccss5, a~r'!I .ts subJect to p.e{hi~art:iH1t r'!f~i$o~~a1 lat~ei..,. t.1y 
the TIDY ca■mand <••• below). If na TIDY has baan performed afte~ a 
DISCARD than ~ha RETRIEVE CD ■■ anct c ■ n be used ta PecoveP the 
m~$!>.;sges. 



•ddltfonr foF I~• ~raft e~l~. lncilvldusl co■pane~ts may be dlsca~ded 
Ctka compenent n••• mu•t ba £ollowe~ by~ calan>. Howeve~. disca~ded 
cnapanents a¥ tha draft are destroyed lamedfetely and cannot be 
racavaFad by RETRlEVE~ 

Hall1DI&CA!D l-4Fcci.SAVED (dl•cards •easages 1-4 anct all SAVED 

(discards all co■pa"a"ts of t~e draft 
ittesiiage > 

Th• last ■asa2g• ■ pacified In the ll~t b~caRes tha currant message I~ 
it Is not the dr•ft. 

Thi ■ ca■ mand r ■■ovas an R-nama fro ■ the nam•/~ddre•a dl~ectary. A 
passwa~d must ba aupp11ad ff tha co■■and is c~llad fra ■ any pPocess 
athar ~han that asaaclated with the R-n•••· 

DIBCP&dlt IB c~11•d •• ra11awa1 

i'la f i I OI!::a:REtHT 
Rna ■a1 NRIL Suggastians 
P.a:ssWol"f!§i ~&t:OE 

Re11aECCE <campanan~ a~ !~I& fl1a>r<co■ponent of tna ctraft> 
Nal11EOIT <ca ■panant a~ E"AS fl1•>F<ca•panant af the draft> 

Tftl ■ cam ■and allaw ■ an E"AS file or an eKlstlng cDmpanent of any 
•~••aga fl1• tab• adltedr •~d the ~esult placed i~ a campanent of 
tt1~ dffaf·tu 

Jf na para••~•r~ ara given, then t"• ttText1• component af tfte draft 
ma•••ge Is eclltad. If ■ n autput dPa~t component (i.e. ane following 
•1•1 la glvanp lhan thm ■Kistlng contents ar that componeftt are 
ove~wrlttan. NDt& that a £flan••• •cc" is distt"gulshed fro ■ a 
•••■age campa"•~t "Cc1n bH t~g pres■ nca af ~ colon. 

- edits tn■ •Taxt1• ca•ponent of tne dPaf~~ 
c~eating It•~ none already exists 

- &dlts tha ·cc;" co■pcnent of tfte cirsft; 
cF•atlng It ff non■ exiets. 

MeltlECCE TaKt1cu~rant,tmxt1 - edits the •Text1• component of the 
cuPrant messaga to tha nraKtl" component 
oi' the clreft. .. 

- ••Its an e■pty file to tne 0 Ta1• campanent 
of t,ha l'!!r·aft .. 

M•i11EDIT ~YL!BTFTDI - ■ d!t■ an EMAB ~{la to the •yo;• caaponent 
O·f the cl!"aft .. 



C:s 

T~ls co■ aand copies M9s••t•• fra• tna currant folder to another 
fald■rr then discards tne •■s5eges fram the current falder. The 
Input list a~ •~•••1•• dsf ■ulte to t~e cur~ent ■ assage. The draft 
•••••g• eay a1sa ~• fll&d [this Is the o"1Y ■■ssmge which csn be 
fllad in tha curr9nt Folda~JI a fllad draft ••ssaga Is given SAVED 
$tatus (see SCA*1~ 

Tn• la ■t message in tna 1f ■ t of massage■ to Dm filed Decu■es tne 
Cln"rent f,H?'Ei!Hlg@ .. 

~Bl11F!LE ME~r1iLA&T,PDLDEKS - ff1es .,, new messages plus tne 
first snd l&st In the folder ta falderb 

rn1s camaana sand~• capy oF an• ar more ■ essagss ta ~natner user ar 
ua•r•g RAIL !sguas • prampt fa~ th~ name af the u•er DP us~rs to 
who■ you Nish ta rarw~rd th■ meseagesq You r•ply tn this with the 
na■&ls) ar ~1tarnatlvaly •~•clfy an EeAS file aP a ■essaga component 
wftlch CDfttalns the nam,s. 

Rall Issues• futber prompt. «comaentsi•r wntch allaws you ta add 
sa•e teKt ta th& •••saga wlthaut •~f•cting the foPwardeci messages 
thet>.is& 1 1n-!s. 

le with CDftPDSE and REPLY. yae are affarad the Dption af sending the 
•••••1• at th■ mn~ af ~h• ap■ratlan. The last ■ assag■ !n <mess~g•s> 
bacaaas the cu~rant •••~•~e. 

ttaiH-FORWARO 1 
TDI Rawland Hill 

forward the flP&t ffi&ssage In the 
curr!!"t'it fol 1Jer 

- ra~w■ rd ■ 11 new ■e•s~ges In the 
currant folder to the list of recipients 
hald In th~ ucc:" component af the cu~rent 
iilEHi1ilige., 

Tne ■esm ■ge •p•ciflad Deca••• ,na curFent message. If a massage 
keyua~~ Is used which may select more than one ~easagas the first 
■essage faun~ Is sal ■~t&dn 



Rart:BDTD NENrLAST - go ta t~a fl~&t ~eY ~assagel If there are 
naner go to \ha last mea•age In the cuPraftt 
folder 

Ral11NELP <command> 

Thi ■ command praYides in¥a~■ation abau~ the MAIL system and includes 
dascrlptlans nf all the WAIL commands. It oparates by UIEWlftg a file 
cafltelnJng the help taxt; ~ance the whole of this ~ile can be 
aKplored at one tim■• If nD paPameter Is given stable of contents 
la pPlnted ~nd fuPther Input r ■quevted. Alternatlvelyz the name of s 
RAIL ~a••~nd ••Y b• givan as a para•etar. 

" 

Mal11HELP CDMPDBE 

"' 

1 .. v,, 13 

Tftl& co■mand dlep1ays •••■age■ fn the current folder an tfte consalev 
o~ a1t•rn■tlva1y lists to a file ar device. In the l~tter c•sep a 
&CAN<••• be1aw> la prap ■ndad ta the 11ating. If <ffiessages> Is 
o■ ltt~dP thu currant massage Is listed. 

~•i11LlST NEN.pRA~r,3~P - lists ell new messages plus the ~Paft 
to the !!r.e prtnter 

Nata that as a si~s effRct Df LIST% the ststus a¥ a NEW messag• fs 
eh~ngsd to OLD& 

This cammand LISTS o~ ~"• can■D1~ ,n~ firs~ unSl•c•r~ed message after 
t~• curPent mea■ sge. CNata the dlff■renca In meaning between this and 
the "naKtu m~•••g•-r•V9~•"c• k•ywara,. T~• •••••ga listed D&coaes 
tn■ currant massage. 



Tals cam ■a~~ sw1,cnas p~rma~y at~ention ta ■ na~nar ¥D•~•r~ 1.e. maKss 
the !ndlc ■ ted faldar th• cu~r•nt folder. If th• folder ~a•• not 
elraady &Kist it Is c~e•t•~s If na pa~ameter Is glvenr ~ft~ stan~ard 
~a1de~ ftlINBDK Is made t~& cu~r■ nt faldar. 

- cPeatws a new falder eues and m ■kes tt th• 

ma~•• en exleting folder PZ tne curren~ 
fo, 'l>!¾~r 

If tha p•r•■~ter ~?r Is givenF th•" the n■ me ~f the curren~ fDtder 
aftd th• ftU ■bar af •as■ ages In I~ is prlntad: 

Ma 11 HJPEN ·r 
Foldar NNINBDK cantain3 16 ■■ssagesw currant •~ssage = 4 

This ca■ma"I fs u~ed ta tPensrar a single &oapanant of a message to a 
~flea~ devica or ta the ~an ■ala. lhe deiault caapanent Is the 
•taKtl" caapona"t and the dafault ••sssga the cu~rent massage. 

- displays the •re~t:n component~, tne 
curr•nt messsg~ on tha console 

RalllOUTPUT cc:4(FSJ - dlsp1ays tha "CCI" CB ■panent of ~essage 4 
in folder FJ on the console 

Ma11aDUTPUT fDIJECTI - outputs tna ·raxt1• cumpanent 0¥ tne 
eurrent message to a file 

T~ls co■ ms~d LIST• an the console ~he ffrst undfsc ■rded m•ssage prior 
ta t~a currant m••~•ga. CNata the di¥farenc~ in meaning b~tween this 
and the •pF&~faus• measage-Feferenc, keywar~J. The mess~ge listed 
bacamas the currant aasaagea 



T~la ca■m■nd pravlct•• a can~snr&nt way af replying ta a racel~ad 
fl'i~SS.:a:~e,, 

If na p•~aeetar i ■ given t~•n • Fep1y ta the eurr•"t ■es•age le 
praducad. A pPompt Is Issue~ ~ar the 0 Text1" af the reply. The 
~~~~pe c~3r~cte~ ~~e can~~ usea at this pof~t to i~~lcwtQ Input f~om 
an ENAS file ar fra■ an aKistlng message ca■ panent1 

t,oi HR£Pl Y 2 
Te«t; 
1Yaur ~••••g• P&caived 

Matl;KEPLT LRST(~D~DER5J 
Tewti 
:: WACK-V f'iH .. J re: 
Senl!i l10W! ; y 

Jr a <•••••1•> in the cu~r ■ns ~older Is specified? it Is ~•We ~ne 
curr,u"tt message .. 

Tfte c~aplem&nt Df DISCAID. tnls command cnanges tne status of the 
specified •••••1•• In the curPant folder from •discarded« ta nold". 
Nate that onca 11acar~•~ th& draft •e••~ga csnnat be retriev~d. I~ 
<••••ages> Is nulls the current ••••age is Petrleved. 

MatllRETRIEYE ~JSCARDED 

This camma~d ac•n• the Rp9ciflad m~••ages In the curr~nt folder and 
praducaa a ~11st af cantents" - • series D~ one line su■marles for 
tfte •••••g••• &y ds~aultr the eurrent message Is &cann•cl ancl t~e 
output Is dlr■ct•d to the conaale. 

Tfte raraat af tha ans line ■ um■arles Is as fsllaws1 

;;; o1.f!i 1,1essage 
• saved draft message {created when s 

dPaft ■essage Is FILEdl 
x • dlscaPded message 
* ~ the d~aft message 
n • naw massages. i.e. ••ssag•s not yet 

LlSTEO 



'"• length af tft& "TaKgi" caspanant of the 
■•a■ aga in byt•• 

tna "Fraro1u component of the message; If thts 
ca•panent Is a■pty. the "To:u ca ■ponent Is 
displayed Cpreflxed with uyo;ttJ 

gfte -suDJec11u ca■panent a~ tfte ■es~sge; If this 
compan~~t i ■ empty th• first few ~ytes of the 
"T ■Ktl• BF& dlspl6yed. 

Tftl ■ com ■■ n9 packag•• up• ···••ge ■nd SUD~lts II for tFSftSffif&SIDn. 
If <•~••age> ls amlttad. the draft message Is sent. 

T"• <wn■ n> paFa■eter is umad ta Indicate Nften tna message ls to be 
da1tvaF&d (sea Tlme-~■ terafned del Ivery>. I¥ this 19 omlttacl. th• 
mas■■a• Is daltv•~•d ••mediately. 

- seftds th• draft fo~ dallveFy naxt Monday 
e~d files a copy l~ t~e cu~~~nt fGtder 

Ra11:sEND 1CSTANDAl0) - sends t~~ ff~•t mesEsge ln ~Dlde~ STANDARD 
~nd file■ a copy In the cuPrent folde~ 

lg d•fault, a capy af tfte aeasage Is ~iled In tns current fol~&r. 
The <folds~ na ■•> para••t~r is used ta direct the copy tD another 
faldar. A du••~ raldar .NULL may ba specified t~ indicate th~t na 
cupy is to be f!lecl: 

- s&ftds tne &raft witnaut filings copy 

£Kits ~ram th■ RAIL pPogra• and returns to Subey9tam co■■and 1ev~1. 
STOP is Identical to ftailllUIT. 

This comma~d ceu•m• die~ardad messages to be purged from the 
indicated fDldaP (by default, the currant folder>. TIDY Is 
t f'Y'~Vla'l:"'lS: f ~ 1 e ~ 

Tne r•m■ lntng massagaa tn tna fDld•r arw a~ctare~ by trans■ laston date 
Cin the casa af SAYED draft a■s ■ age■ r by date af filing>. and hence 
the •••saga lndax nu•&eFe chsnge* 

If the currant fa1dar ia t!died7 the currant ■ess~ge bacoaes the 
••~-~ 1ft t~• fa1dar. 



fllaf11TlO'i r:Z 
Mat1;"fIDY 
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EMAS Prolos for bluffers 

This note is intended for AI teachins staff and exPlains how to set 
thinss UP so that YOU can usefully run the EMAS Prolos system. 

1) Obtain an EMAS 2972 account (contact Peter or Lawrence if stuck here>. 

2> Obtain adamuate documentation for the thinss You will use. HY current 
recommendations are the followins: 

a) EMAS 2900 information card (lists all the EMAS commands) 

b) ENAS 2900 Manual. This is a bis book but you 1should have a 
COPY for Your shelf if YOU intend any serious use. 

c) ECCE manual. This is the text editor the students will be usins, 
and is useful to know because of its wide svailablitY. 

d) EMAS Prolos manual. This describes the Prolos system, how to use 
it, and what evaluable Predicates are available. 

e) 0 Prosrammins in Prolos 2 • Bill and Chris 1 book. This is the onlY 
Proper introduction to Prolos. The manual assumes ~ou understand 
the Prolos lansuase. 

All the above documentation is available in both the HPS and FH DEC10 
terminal rooms. This maw serve ~our PurPoses. 

3) Get access to EMAS. EHAS terminals are available in Georse SGuare and at 
KB. They off~r the most reliable access and Provide the risht sort of 
VDU1 s if You want to use the screen editor available (see below>. 
It is Possible to det access to EMAS from DEC10 terminals via various 
networks, usins GRETNA and RCONET. See Lawrence for further details. 
The RCONET link should So into service on 1 October 81, but at the time 
of writins (10 September 81) the link is unusable due to stanse hanS-uPs 
(Problems rePorted, I am chasins them>. 

4) Set UP your EMAS Process (losin account) Properly. This should be done 
by issuins the followins commands (Just type the followins and isnore 
any error messases - I am assumins that YOU maw not understand EMAS 
command callins conventions>: 

This will initialise a reasonable environment for You. From a user level 
Your world now works as follows: 

Whenever you los on Your terminal will be set UP for lower case and 
will be assumed to be a VDU (for <RUBOUT> ProcessinM etc, if YOU use 
a hard COPY device You maY wsnt to turn this off). 

Remember that EMAS uses the followina control-characters for terminal 
interacticmt 

ESC interrupt (Prompts for a strins. Use A if confused> 
DEL rubout last character 
-x delete the whole line 
-R retYPe the line 



~y end of file 

(However if sou _1e linked throush GRETNA etc then GRETNA w 11 handle 
sour line editins usins standard DEC10 conventions. ESC wil still be 
interrupt character, and -y must still be used for EOF). 

Your commands are accepted in the NO BRACKETS convention. This means 
that You should separate sour command from its arsuments with a space 
and not Put brackets around them, 

The followins useful commands are available (Some of these are Just 
standard EMAS commands, some are extra that I have Provided links to. 
I list them tosether here for convenience>: 

Command: ecce <file> - edit <file> usins ECCE 

Command: em <file> 

Command: del <file> 

lists sour directory Cie sour files) 

Command: dir <file> - describes the file <file> 

lods YOU off from EMAS (= stop) 

Command: list <file>,.lP - list <file> on line Printer 

run the mailins shls~em 

Command: Prolos <file> - runs Prolog restorins save state 

Command: roff •••• - runs ROFF (see Lawrence for dPtailsl 

Command: s <file> - edits <file> usins SCREED 

loss You off from EMAS 

Command: ts <file> - tYPes out <file> onto terminal 

- runs the VIEW documentation system 

Command: viewProlos - runs VIEW startins at the Prolos deem 

Some of these are Just aliaSPS Provided for the benefit of DEC10 
hardened users who are not used to EMAS. Sussestions for additions 
welcome. Note that not all these commands will necessarily be made 
available to students. This needs some thousht. 

5) You can now run Prolos, and usins ECCE YOU have the minimal set of tools 
to start writins Prosrams etc. There are commands available within Prolos 
for settins to ECCE and back, and for havinS files reconsulted when You 
return. See the EMAS Prolos Manual for details, 

If YOU intend to use EMAS at all seriously then I recommend lookins at the 
following additional software facilities commands for which were listed 



VIEW 

MAIL 

This is a tree structured information system. It contains 
varibus bits of irrformation about the system. More imPortantls 
I am encourasins its use with students. The EMAS Prolos 
Manual is available in VIEW form and I intend to make other 
bits of information available in this way as they arise, 
If You have instructions for runnins software Packases and 
so forth then it would be nice if they were in VIEW form. 
See me (Lawrence) about settins them intesrated into a 
Seneral tree about AI1/AI2 stuff. 

This is a Pretty decent mailins facility, I intend to accept 
SriPes about Prolos etc. throush it and it should be useful 
for communicatins with AI2 students. This mailins system 
will eventually set linked UP to other cross-network ssstems. 
I know that 2972 <-> CS-VAX is currently under test. I don't 
know whether 2972 <-> DEC10 will ever be feasible (Probably 

SCREED This is a screen editor. DesPite beins rather clumsy it does 
work and is a reasonable way to enter text/prosrams. It is 
P?~Y to learn - not havins mans commands. To use this YOU will 
Probably have to access EMAS from Georse Souare or KB~ due 
to the need for a decent VDU. Use throush GRETNA is undoubtablY 
somewhat infeasible, 

EM for UNIX lovers there is a version of the EM editor available. 
This can be found knockinS ?bout in KNTLIB, it js available as 
a command once sou have done the ECMI25.SETUP described above, 

There is also a version of the (UNIX> ROFF text formatter. The 
EMAS Prolos Manual is formatted usins this, and ~ou mas like 
to consider usins it if sou want to set UP larse amounts of 
student material. It should allow stuff Prepared on the 
departments 11/60 to be moved and maintained under EHAS -
but sou maY Prefer to Just move Post-formatted material 
·f·r•i::;rr1 t.'f .. r-e J.)t::Cl(l.,. I t"iailf::: a ;::~\-?V.J rcrf·f· iriac·rc)-:::. -=:::;_,_.1.aJ. lat.1le ·fc:tr· 
formattinS in SCRIBE-like ways if You are interested (thes 
are not clever, in fact rather simPle, however they do reduce 
the conceptual nchanse of searn involved in returnins to 
Pre-SCRIBE days). 



A,1 Glossar~ of built-in Predicates available in EMAS Prolos 

Abort execution and return to top level, 

The Nth arsument of term T is A, 

Assert C as first clause, 

Assert C as first clause, and set reference R. 

Assert C as last clause. 

' 
.:::: ~:. s.1= Pt.~~ ( [: ? f\~ ) Assert C as last clause• and set reference R, 

atom(T) Term 

Term T is an atom or inteser, 

The bas of instances of X such that P is Provable 1s B, 

Break at the next Procedure call into a recursive toP-level, 

call(P) Execute the Procedure call P, 

There is an clause in the Prosram database with head r, 

There is an clause in the ProSram database with head P, 
t1c,ci1::~ Q :: r-,:::·f f;: * 

consult.CF) Read-in Prosram cleu~es from the file F. 

One of the currentl~ defined atoms is A. 

current_functor(A,T) A current functor is named A, m,s. term T, 

current_Predicate(A,P> A current Predicate is named A, m.s. ~ual P, 

current_op(P,T,A> Atom A is an operator type T Precedence P, 

Output debussins status information. 

Display term Ton the terminal, 

Call the EMAS command C. 

Cell the ~MAb command C with the atom A as ~ne arsument str 

Erase the clause or record with reference R. 

The file F exists. 



Backtrack immediately, 

Enable rePortins of file errors. 

The Principal functor of term T has name F, aritY N, 

The next non-blank character inPut is c. 

The next character inPut is c. 

Halt Prolos, (exit to EMAS>, 

A m,s. instance of the record reference R is T. 

Term T is an inteser, 

Y :i.s X Y is the value of the inteser expression X, 

The lensth of list Lis N, 

1 i st :i. n£i list all the clauses in the current Prosram database, 

List the interpreted Procedure(s) sPecified bs P, 

The name of atom or inteser A is strins L (list of ASCTT co, 

nl OutPut a new line. 

Switch off debussins, 

Disable rePortin~ of file errors. 

Term Tisa non-variable, 

Remove SPY-Points from the Procedure(s) specified bs P, 

Goal P is not provable, 

numbervars<T,M,N> Number the variables in term T f~om M to N-1. 

Make atom Ad ssntactic operator of tYPe T Precedence P, 

Portray or else write the term T. 

Chanse the Prompt from A to B, 

The next character outPut is c. 

Read-in prosram rlsL•s~s from the filer, (rePlacins Procedu 



Make term T the first record under Kes K, reference R. 

Term T is recorded under kes K, reference R. 

Make term T the last record under key K, reference R. 

Rename file F to G. 

Succeed rePeatedly. 

Erase the first interpreted clause of form c. 

Save the current ct~~e of Prolos in file S, 

Make file F the current input stream. 

The current inPut stream is named r. 

Close the current input stream. 

SkiP inPut characters until after character c. 

Set spy-points on the Procedure(s) specified bs P-

Make file F the current output stream. 

The current output stre~m is named F, 

Close the current output stream. 

t.r·1Je 

Term Tisa variable, 

Write the term T. 

Write the term T, muotins names where necessars, 

--· i f""• ,I 
I ••• ~--• The followins Prolos tnvt uses lower case, 

'"NOLC ,· 

Cut ans choices taken in the current Procedure. 

X < y As in~es~r values, X is less than Y. 

As inteser values, X 1s less than or e~ual to Y, 

As inteser values, X is sreater than Y, 

X >:::: y 



As inteser values, X is not e~ual to Y. 

Terms X and Y are eaual (ie. unified). 

The functor and areuments of ~erm T -uwrrisc the list L. 

Terms X and Y are strictly iden~ical. 
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