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+REMAS 2972 EMAS®## ECMIOZ 4. Bundy ALAN_BUNDY_HOPE_PaARK_SGUARE
sHEMAS 2972 EMAS##% ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PaARK_BQUARE
+#EMAS 2F72 EMaS##s ECMIOZ A. Bundy ALAN_BUNDY_ HOPE_PARK_BRUARE
+HEMAS 2972 EMAS#¥® ECMIOZ A. Bundy ALAN_BUNDY_ HOPE_PaRK_BQUARE
+#EMAE 2972 EMAS#®# ECMIOZ 4. Bundy ALAN_BUNDY _HOPE_PARK_SQUARE
#HEMAS 2972 EMaADw### ECMIOZ A. Bundy ALAN_BUNDY_HOPE PaRK_BGUARE
FHEMAS 2972 EMAS®#® ECMIOZ2 A. Bundy ALAN_BUNDY_HOPE _PARK_SQUARE

70994 THVIEWDUT 1K LISTED Ti5 LP1S

stkract from ERCLIB. LIBCONTENTE
LISTPDMEMS

L2 33

{H. Hatson:

Mol. Bi

Command: LISTPDMEMS{(pdfile, control)

iists selected members: specified by ‘contrel’, of an ezisting
partitioned file ‘pdfile’ to the consoles 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 consocle. If ‘control’ iz itseldf s member of
ndfile’ its name may be abbreviated to _membername. in each of
these cases a prompt will be issued for the output device on which
the member listings are to sppear.

Githerwise ‘control’ should sbeci%g the oubtput device vrequired and

the list of member names will be requested from the consocle.

0994 THVIEWOUT 1® LISTED TIi5 LPIS

##EMAS 2972 EMAS®## ECMIO2 A. Bundy ALAN_BUNDY_HOFE_PARK_SQUARE
##EMAS 2972 EMAS®#% ECMID2 A. Bundy ALAN_BUNDY _HOPE_PARK_SQUARE
#%*EMAS 2972 EMAS®#% ECMIO2 A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
##EMAS 2972 EMASs#s ECMIO2 A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
##EMAS 2972 EMAS### ECMIO2 A. Bundy ALAN_BUNDY_HOPE_PARK _SQUARE
##EMAS 2972 EMAS### ECMIOZ2 A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
£ EMAS 2972 EMASssz ECMIO2 A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE

M&S 2972 EMAS### ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
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#HEMAE
#HEMAB
#REMAS
HEEMAS
#HEMAS
##EMAS
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EMAGEss
EMAD®es
ErMagaws
EMaS#xs
EMAGERs
EMaQ#ws
EMafsws
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ECMINE
ECHMIOZ
ECMIOZ
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. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy

FOI93 THVIEWOUT 1K LISTED TiS LP15

rtract from ERCLIB. LIBCONTENTS
Pa&CKPD

L2032

{W. Hatson.

Mol. Bi

Command: PACKPD(pdfile: control.option?

Copies selected disk files,
the same names)! of a parititioned Ffile
if it doess not siready exist.

afteruwards.

‘control’

is & file containing the members concerned,
nding with . END.

If the

ig taken from the console.
‘pdfile’.
abbreviated to _membarname.

which must already exist in this case.

specifisd by

‘pdfile’,
pptionaslly destreoying the disk Ffiles

PPN DNAAINAS T PSR ARG

ALAN_BUNDY_HOPE_PARK_SGUARE
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_SQUARE

to members {(with
which will be created

‘contraol’,

ane petr line.

‘control’ parameter is omitted this input

I# “contral’

ig itseld a member of
the parameter may be

‘option’ can be one of three letiters {upper or lower case)
B — kaep disk files after copuying in

O -~ delete disk files after copying in
T -~ delete members without copuying.

0993 THVIEWOUT 1¥ LISTED

##EMAS
##EMAS
r#EMAS
v THAB

a5
k#EMAS
»4EMAD
»EMAS

2972
2972
2972
2972
2972
2972
2972

272

EMabwws
EMASERE
EMaGswe
EMaS##e
EMASEEs
EMAS®®®
EMAD®®®
EMASs#®

TiS LPLIS
ECMIOZ A, Bundy
ECHMIOZ A. Bundy
ECHMIOZ A. Bundy
ECMIDZ A, Bundy
ECMIOZ A, Bundy
ECMI0Z2 A. Bundy
ECMIOZ 4. Bundy
ECHMIORZR A Bundy

i.e.

tidy ‘pdfile’

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_SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
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##EMAS 2970 EMASs## ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SGUARE
##EMAS 2972 EMAS##% ECMIO2 A. Bundy ALAN_BUNDY_HOPE_PARK_SGUARE
##EMAS 2972 EMAS®## ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
##EMAS 2972 EMAS=s# ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SGUARE
##EMAS 2972 EMASs®# ECMIO2 A. Bundy ALAN_BUNDY HOPE_PARK_SQUARE
##EMAS 2972 EMASs#s ECMIO2 A. Bundy ALAN_BUNDY_HOPE_PARK_SGUARE
##EMAS 2972 EMAS##% ECMIO2 A. Bundy ALAN_BUNDY_HOPE_PARK_SGUARE

FOI72 THVIEKWOUT 1M LISTED TiS5 LP15

ttract from ERCLIB. LIBCONTENTS
UNPACKFD

.2.31

{Hd. datson,

Mol.

Command: UNPACKPD(pdfile: control. option?

Copies selected members., specifised by “control’:. of an existing
partitioned file ‘pdfile’ to disk files of the same names as the
membhers: opbionally destroying the members afterwards.

A3

‘cantrol’ is & file containing the members concerned. one per line.
anding with . END. I# the ‘control’ parameter is omitited thiz input
& taken from the console. If ‘contreol’ is itselif a member of
‘pdfile’ the parameter may be asbbreviated to _membername.

‘pption’ can be one of three letters {upper or lowsr cCasse)l
Ki- keep members after copying out
D — delete members after copying out

T — delete members without copying, i.e. tidy “pdfils”’

FO992 THVIEWROUT 1K LISTED Ti3 LPIS

##EMAS 2972 EMASs#s ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SGUARE
##EMAS 2972 EMAS##% ECMIO2 A. Bundy ALAN_BUNDY HOPE_PARK_SGUARE
##EMAS 2972 EMASH#% ECMIO2 A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
#4EMAE 2972 EMAS### ECMIOZ A. Bundy ALAN_BUNDY_HOFE_PARK_SQUARE
##EMAS 2972 EMASH#% ECMIO2 A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
- THAE 2972 EMASs#x ECMIOZ A. Bundy ALAN_PUNDY_HOPE_PARK_SGUARE

NAS 2972 EMAS®## ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
#2EMAS 2972 EMAS#®% ECMIO2 A. Bundy ALAN_BUNDY_HOPE_PARK_SGUARE
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Group Command Purpose Qutput | Page
General File ACCEPT Transfer file OFFERed by another user 5-4
Utilities

ARCHIVE Mark file(s) for transfer to archive 5-6
store -
CHERISH Mark file(s) for backing up 5-6
DESTROY Destroy file(s) in disc store 5-2
DISCARD Destroy file(s) in archive store * 5-7
DISCONNECT Remove file from virtual memorj' 5-3
FILES Obtain complete or partial 1list of * 5-1
files in disc and archive stores
HAZARD Remove CHERISH marker(s) for file(s) 5-6
OFFER Mark file for transfer to another 5-4
user
PERMIT Allow other users access to a file 5-4
RENAME Change the name of a file 5-2
RESTORE Copy a file from archive to * 5-7
disc store
Type Specific ANALYSE Obtain details of type, contents, * 6-1
File Utilities access permission, etc. of a file
CONCAT Join two or more character files * 6-3
CONVERT Convert a data file to a character * 6-3
file
Ccopy Copy a file * 6-2
LIST | List file on output device * 6-4
NEWPDFILE Create new, empty, partitioned file * 4-4
SEND List file on output device and * 6-5
destroy it
Manipulating Data CLEAR Break 1ink 'set up by DEFINE 7-6
DEF INE Set up Tink between Togical channel * 7-3
and particular file or output device,
or get list of current links
DEFINEMT Set up Tink between logical channel 10-2
and particular magnetic tape file
NEWSMFILE Create new file to be accessed via 9-1
store mapping facilities
File Editing ECCE Edit character file * 8-10
EDIT Edit character file * 8-1

Table 4.5: Edinburgh Subsystem Command Summary
(continued on next page)
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Group Command Purpose Qutput | Page
File Editing LOOK Examine contents of character file * 8-9
(continued)

RECALL Examine file containing record * 8-10
of interactive terminal I/0
RECAP Examine file containing record * 8-21
of interactive terminal 1/0
SHOW Examine contents of character file * 8-21
Compilers and < ALGOL Compile ALGOL 60 source file * 11-1
associated commands
FORTE Compile FORTRAN IV source file * 11-1
IMP Compile IMP source file * 11-1
LINK Join two or more object files * 11-5
PARM Set compiler options, or get list of * 11-2
current options
RUN Execute program 11-5
Commands associated ALIAS Give alias name to a specified 11-10
with Directories command, or remove all aliases
associated with the command
INSERT Insert details of object file in 11-9
current active directory
INSERTMACRO | Insert details of character file 16-13
containing a macro in current
active directory
NEWDIRECTORY | Create a new directory file if * 11-8
default size not adequate
REMOVE Remove reference to object file 11-10
from current active directory
REMOVEMACRO | Remove details of character file 16-3
containing a macro from
current active directory
TIDYDIR Tidy directory file 11-9
Background Mode DELETEDOC Remove job from background job queue * 16-2
DETACH Put job into background job queue * 16-2
DETACHJOB Put job irto background job queue * 16-3
Commands associated METER Print usage information for current * 17-2
with accounting session
PASSWORD Change foreground and/or background 17-1
password
USERS Print number of currently active * 17-2

users

4-10

Table 4.5: Edinburgh Subsystem Command Summary

(continued on next page)




Group Command Purpose Qutput | 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 1ine 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 séquence 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




4-12

Command

Page

ACCEPT
ALERT
ALGOL
ALIAS
ANALYSE
ARCHIVE
CHERISH
CLEAR
CONCAT
CONVERT
CoPY
CPULIMIT
DEFINE
DEF INEMT
DELETEDOC
DELIVER
DESTROY
DETACH
DETACHJOB
DISCARD
DISCONNECT
DOCUMENTS
ECCE

EDIT
FILES
FORTE
HAZARD
HELP

IMP
INSERT
INSERTMACRO
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11-9
16-13

Command

Page

Table 4.6: Edinburgh Subsystem Commands (Alphabetical Order)

LINK

LIST
LOOK
MESSAGES
METER
NEWDIRECTORY
NEWPDFILE
NEWSMFILE
OBEY
OBEYJOB
OFFER
OPTION
PARM
PASSWORD
PERMIT
QUIT
RECALL
RECAP
REMOVE
REMOVEMACRO
RENAME
RESTORE
RUN

SEND
SETMODE
SHOW

STOP
SUGGESTION
TELL
TIDYDIR
USERS
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17-11
17-11
11-9
17-2
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HHEEMAS
-#HEMAS
EHEMAB
HHEMAS
2HEMAS
#HEMAS
#HEMAD

. & G

2972
2972
2972
2372
2972
2772
2972

EMAS®®E
EMAS##%
EMAT#E®®
EMAGE®s
EMAD#E®#
EMAS® &
EMADEws

o995 FOO 2K LIBTED

‘ommand:

dir

#FEMASSEMUNG

EVANE
- MATH
© ML
- PLAN
- B5#DIR

- BEH#OPT

- TTACH
ST

~

ommand: dir svans
1ie: ®EVANS

a2st altered:

Type:

12709781 at

ccess Permissions:
urrent users: 1

iembers:
RPF

FIGURE

agmnand: dir math
ile: #MATH

ast altered:

Bers:
_ ®
Ouel.
MaTH

Tupe:

G TS S 3 o Ted Feie

ECMIOZ
ECHMIOZ
ECMIOZ

ECHMIOZ
ECMIOZ
ECHMIOZ

Tis LP1

e auwaruy
&, Bundy
&, Bundy
&. Bundy
ECMIOZ A.
A
&
)
5

Bundy

. Bundy
. Bundy
. Bundy

PARTITIONED

00. 24, L&

Self:all Others: None

XEVANS

PARTITIONED

12409781 at 0D, 27. 35
cecess Permissions:
urrent users: 1

gmmand: dir nl
ile: #NL

ast altered:

fOthers: None

Self All
BREADT DIVIDE
REWRIT BEMANT
Type: FPARTITIONED

Length:

12/09/81 at 00. 24. 57

ccess Fermissions:
urrent users: 1

emhers:
TH
ML

ATNOLD

ommand: dir plan
‘ile: #PLAN

ast altered:

Type:

12709781 at

coess Permissions:
urrent users: 1

lembhers:
B v F i 8

LIl ARID

Self:All

ELIZA

PARTITIONED
00, 2&. 02
Seif:All

LD

Others: None

thers: None

Length:

ELIZANEW

Length:

Lt TR WLV T N R R N AT AL L S R TN =

ALAN_BUNDY_HOPE_PARK_SQUARE g1
ALAN_BUNDY_HOPE_PARK_SQUARE g1
ALAN_BUNDY_HOPE_PARK_SQUARE 51
ALAN_BUNDY HOPE_PARK_SQUARE 81
ALAN_BUNDY_HOPE_PARK_SQUARE g1
ALAN_BUNDY_HOPE_PARK_SQUARE 51
ALAN_BUNDY_HOPE_PARK_SQUARE 57

RECE]

’910’)% le‘{c%@-}ﬂ

Length: 4720 Bgﬁes

233632 Bytes

FORMUL HEURIS
SKOLEM UNMIFY

11248 Bytes

PARBE | ]

5054 Bytes W,



ommand: dir teach
ile: #TEACH Type:

coess Permissions:
urrent users: 1
embers:

NFER MaNDC
TEACH

ommand: dir winst
ile: BWINST Type:

ccess Fermissions:
urrent users: 1
‘embers:
RCHIPREB
HWINST

~

ARCHPREB

J09%3% FOO ZK LISTED

##EMAE 2972 EMAB®#w
##EMAT Z2F72 EMADw®#
##EMAE 2972 ENMAB#ew
##EMAS 2972 EMaABsaes
##EMAS 2972 EMAG#uw
##EMAS 2972 EMAB##w
#HEMAS 2972 EMAS®®S®
##EMAD 2972 EMAB®uw

FPARTITIONED
ast altered: 12709781 at 00.23. 50

Self All

RANDOM

1

Others: Nons

PARTITIONED
ast altered: 12709781 at 00, 25. 39

Others: Mone

Self all
BLOCKPRE

TiS LP15
ECHMIOZ A. Bundy
ECHMIOZ A. Bundy
ECMIOZ &. Bundy
ECMIOZ A. Bundy
ECHMIOZ A. Bundy
ECMIOZ A. Bundy
ECHMIOZ 4. Bundy
ECHIOZ A. Bundy

RANDOMOLD

ISOLPRB

4984 Bytes

READ READIN

17840 Bytes

PAIRFRB WINST

ALAN_BUNDY_HOPE _PARK_SQUARE
ALAN_BUNDY_HOPE PARK_SQUARE
ALA&N_BUNDY _HOPE _PARK_SGUARE
ALAN_BUNDY_HOPE PARK_SGUARE
ALAN_BUNDY _HOPE_PARK _BGQUARE
Al.AN_BUNDY _HOPE _PARK_BGUARE
ALAN_BUNDY_HOPE_PARK_EGQUARE
ALAN_BUNDY _HOPE _PARK_BGUARE



##EMAS
rHFEMAS
FESEMAE
FE#EMAS
FEHENMAS
EEHEMAS
tEEEMAS

2972
2972
2972
2972
2972
2972
2972

SVAYS
OS82 #_XEVANS 1K LISTED TIB LP1E

tevans

Wans

*igure
END

EMaSsss
EMaS##s
EMaAS®®®
EMaSs#%
EMabuus
EMAGH %
EMAG#E®E

o %t E T B W T

ECMIO2
ECMIOZ
ECMIGZ
ECcMIoz2
ECMIOZ
ECMIOZ
ECHMIOZ

™. DBuUiIuY

&, Bundy
A. Bundy
A, Bundy
A. Bundy
A. Bundy
A, Bundy
A. Bundy

FOF58 #_XEVANS 1K LISTED Ti3 LPID

THaAS

_ MAB
EaERAS
#EEMAS
HEEMAD
#HEMAS
##ENMAS
##EMAS

2972
2972
2972
2972
2972
2972
2972

2972

EMaS##s
EMAS##%
EMaBsss
EMaGs®s
EMaAS#w®
EMAS#®®
EMaAS#®®
EMaBww®

ECMIOZ
ECMIOZ
ECMIOZ
ECMIOZ
ECMIOZ
ECHMIOZ
ECHMIOZ
ECHMIOZ

. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bunduy
. Bundy

PPrrrr> I

ALAM_BUNDY HUFE_FARK _SGUARE
AlaN_BUNDY _HOPE_ PARK_SGUARE
ALAN_BUNMDY HOPE _PARK_BQUARE
ALAN_BUNDY_HOPE_PARK_BSQUSARE
ALAN_BUNDY _HOPE_PARK_BQUARE
ALAN_BUNDY_HOPE_PARK_BGUARE
AlLAN_BUNDY_ HOPE _FARK_BSGUARE
ALAN_BUNDY_HOPE_FARK_SQUARE

ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOFE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_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_SQUARE
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i e e mme ae e Tt Tt b MG T¥. APLARIMIYY Hs...ﬂw_rjumuT_HU?":.__!“HHK_?:MUPAH!:
rpaEMAS 2972 EMaB#us ECMIOZ A. Bundy ALAN_BUNDY _HOPE _PARK_BGUARE
e EMAS 2972 EMAS##% ECMIOZ2 A. Bundy ALAN_BUNDY _HOPE_FARK_BGUARE
##EMAE 2972 EMAS##% ECMIOZ2 A. Bundy ALAN_BUNDY_HOPE_PARK_BRUARE
##EMAS 2972 EMAS®u## ECMIOZ A. Bundy ALAN_BUNDY _HOPE_PARK_SQUARE
*#EMAE 2972 EMaSs## ECMIOZ A. Bundy ALAN_BUNDY HOPE PARK_SGUARE
##EMAE 2972 EMABw## ECMIOZ A. Bundy alLAN_BUNDY_ HUOPE_PARK_SGUARE
#4EMAS 2972 EMAS®##® ECMIOZ2 A&, Bundy ALAN_BUNDY_HOPE_P&RK_BSGUARE

GO75% EVANE_EVANE 4K LIBTED Ti5 LPIS

#pvans#/s
#Evan ‘s Qeomedtric Analogy Program — Rational Reconstruction®/
#&lan Bundy 2&. 10. 79%/

#top level program®/

vans{Figd.FigB.FigC, AnslList, Ans} -
find_rule{Figh.FigB.Rulel}, rule_is{Rule}.
apply_rule{Rule,Figl.: AnsObs. AnsRels, Bims},
ans_desc{bdnslb j5. AnsRels, Bims),
select_resulti{FigC, AnsList, &nslb js: AnsRels, Sims. Ansi,
ans_dis{dns).

~—

#find rule given figures®/

ind_rule{Figé,FigB.Rule) @~
relationsi{Figh, Sourcel, relationsi{FigB, Targek}.
objectsi{Figd, Alist?: objects{FigB.Blist).
similaritiesiFighA.FigB: Triplesi.,
select_set{Triples.Matches):
takeawayl{alist, Matches: Removals),
takpawayL{Blist. Matches: Adds ),
make_rule{Removals, Adds, Matches. Source. Target.Rule).

¥ Apply rule to fige to produce answer®/
zply_rule{rule{Removals, Adds: Matches, Bource: Target),
FigC. AnslObys. Target: Matches) -
relations{Figl,FigDesc), objects{Figl,OblListl,
spteq{FigDesc.: Sourcel.
maplisti{second,Matches: Newl.ist):, append{Newlist.Adds.Anslbjs).

glect Result from those provided #/
slect_result({FigC, [FigMiRestl. Anslb s, AnsRels, AnsBims, Fighl? -
relations{FigN,NRels}), setegi{NRels:;AnsRels),
similarities{FigC.FighN.NSimsJ), sesteq{NSims,AnsBims),
objects{FighN, NObjs}, seteq{NObs.AnsObjs).

slect_result{Figl, [FigMNiRestl, Anslb j5. AnsRels: Ans8ims. Ans) -
select_vesult{FigC.Rest, &nslb s, AnsRels. AnsBims. Ansl.
tselect lepal subset of similarity triples for matches#/

tlect_set{Triple,Match) :— select_setl{{1, L1, Triple,Fatch).

slect_seti{dused, Bused, L3, 73,

viect _seti{Aused,Bused. {LAoby, Bobj, TransIiRestl: [LAch . Bob . TransliRestld)

noti{member{Aoh . Aused) )}, noti{member{Bobj:Bused)i,
select_seti{lsobjidusedi, [BobjiBusedl,Rest, Restll.

: LfAoh ., Boby, TransiiRestld, Restl) -
gd: Bused, Rest, Restil).

vlect_setl{sused, Bused
selact_setlidus

hmbke awmau tha triniesa fram tha liek#s

81
21
=¥
87
51
81
81
51
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maplist{first, Triples.Firsts), subtracti{list.Firsts, Ans).

akeawayilist: Triples:dns} :— )
maplistisscond. Triples. Seconds}, subtract(list:Seconds: Ans).

# First and second elements of a list #/
irsbE{LA: R, 01, 4.
econdila: B, T3, 8%,

# Make rule from descripitions inherited from figs a & b#/

ake_rule{Removals.Adds,Matches: Source: Target. Rule} -
maplist{first.Matches, Spairs), maplistisscond.Matches, Tpairs}.
append{Removals. Bpairs. L1}, appendi{ll.Tpairs.L3},
append {2, Adds, Consts ),

unbind{(Lonsts, Substsl,
subst{Bubsts, rule{Removals, &dds. Matches, Source, Target), Rule).

#find corresponding variable for each constant and graduée substitution®#/
nhind{l1, true}.

~indi{lConstiRestd: Const=¥ % Resti} :~

unbhind{Hest. Restll.

¢ Megzssages ®5
£ 74

tie_isirule{Removals: Adds: Matches: Source, Target)) : -
writef{'Buls is:
remove: %t
add: #f
matoch: #Ei
source: %4k <Q
target: %t Anin’, [Removals.Adds,Matches: Source: Targetd’.
M
i5_desci{{lbys:Relis. Bims} :—
writef{‘Answer description is:
ohjecks: %t
relations: %%
similarities: %t “nin’, [Objs,;Rels.Simsl).

s_is{éns}) .-
writef{ Answer is ZLEvnwvnivn 'y [ansdl.

0759 EVAND_EVANE 4K LIBTED TiS LF1S

#EMAS 2972 EMASs#% ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
sEMAS 2972 EMASs®s ECMIO2 &. Bundy ALAN_BUNDY_HOPE_PARK_SGUARE
sEMAS 2972 EmMAS=#s ECMIO2 &. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
sEMAS 2972 EMASs#s ECMIOD A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
2EMAS 2972 EMASs#s ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SGUARE
*EMAS 2972 EMAS#%: ECHMIOZ A. Bundy AL&N_BUNDY_HOPE_PARK_SGUARE
cEMAS 2972 EMASH®®s ECMIOEZ 4. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
#EMAS 2972 EMAS#®s# ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE

f
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e e momEEER SLIIUE A Hundy LAN_BUNDY_HOPE_PARK_BQUARE
#5#EMAS 2972 EMAS##® ECMIOZ A. Bundy ALAN_BUNDY HOPE_PARK_SQUARE
#2#EMAS 2972 EMAS### ECHMIOZ A. Bundy ALAN_BUNDY_HOFE_PARK_SGUARE
##2EMAS 2972 EMAS#®® ECMIOZ2 A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
###EMAS 2972 EMASs## ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SOUARE
###EMAS 2972 EMAS#H## ECMIOZ A. Bundy ALAN_BUNDY_ HOPE_PARK_GOUARE
##%EMAS 2972 EMASs## ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
#42EMAS 2972 EMAS### ECHMIOR A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE

Bvays

090960 #_FIGURE 2K LISTED Ti5 LPI1S

F#figures®s
fetest descriptions for svans
F#Alan Bundy 246 10. 798/

program#/

problemi{dns) .- evans{figa.figh, figc.[Ffigl, figR, fig3: Fig4s, £igS3. Ans}.
srobliem@{Ans? :~ evansi{figa, figh, figc.[figl, Fig2, Fig3, figda, FigBhl, Ans).
grobliem3{(Ansg) -~ svansi{figa, figh, figc.[figl, Pig2, Fig3, figll: Ans).

ohjectsi{figa, Liril, triZ3}.
relations{figa, [finside: tvil, trizg3d}.

=cts{figh, [tri33}.
relations{figh, {32,
similarities{figa, figh, [Ltrid, trid:divectd, [tril:.trid3.[scale, 2331},
i jects{fige, [square, circlield).
‘elations{figc: [finside: square.circlell).

b jectsi{figl: foirclel, civclel3l).

‘glations{figl,{finside,circled, civcleldl1d}.

dimilarities{figec, figl,[fcircle,;circled. divectl,
fcirclescirclied, Lscale: halfl33).

bjecks{figd: Lsguars2l).
elations{fig=a. L1}
imilarities{(figc, figa, [Isquare, squaread, directid).

cecks{figd [Evid,circledldl.
ations{fig3, Llinside, trid,circleddld}.
imilarities(figec, fig3: [Lcircle,circled,dirvectld).

bjects{figd: lcircledl).
glations{fig4, L1},
imilarities{fige, figd,[lcircle,circled, divectll).

sjects{figda, [squareldl’.
2lations{figda. L1},
imilarities{fige, figda:[Lsquare. squared:; [scale,2313).

yjects{fig3, [eridl).
lations{fig5, L3},
imilarities{fige., Fig3.L3).

P60 #_FIGURE 2K LISTED TIi3 LPIS

#EMAS 2972 EMASsxy ECMIOZ A. Bundy
HEMAS 2972 EMAD®#% ECHMIOZ A. Bundy
HEMAB 2972 EMAB### ECMIOZ A Bundy

[ -

ALAN_BUNDY_HOPE_PARK_BGUARE
ALAN_BUNDY_HOPE _PARK_SQUARE
ALAN BUNDY HORE PRARK ROIaRF
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=2EMAT 2972 EMASs®®
##EMAS 2972 EMAG##%
#*#EMAB 2972 ErMabwew
##EMAS 2972 EMAG#®®
##EMAE 2972 EMAS#®®
#FEMAE 2972 EMAS#E®#
##EMAE 2972 EMASw#ww

FOP7% MATH_XMATH 1K

math
pyer
readt
ivide
gual
ormul
suTis
odel
ewrit
smant
imple
2lem
fy
END

FO979 MATH_XMATH 1K

##EMAS 2972 EMAB##x
#HEMAS 2972 EMAS#®®
FEEMAS 2972 EMAB®#w
H#HEMAS 2972 EMADw#®
#REMAS 272 EMASH¥®
##EMAE 2972 EMaAD®#x
#HEFMAE 2972 EMAD®##
#HEMAS 2972 EMABEER

ECMIOZ
ECMIGZ
ECHMIOZ
ECMIOZ
ECMIOZ
ECHMIOZ
ECMIOZ

LISTED

LISTED

ECMIOZ
ECMIOZ
ECMIOZ
ECMIOZ
ECMIOZ
ECMIOZ
ECMIOZ
ECHMIDZ

. Bundy ALAN_BUNDY HOPE_PARK_ESQUARE aT

A

A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE 8T
A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE ST
A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE ST
A. Bundy ALAN_BUNDY_HOPE_PARK_SGUARE ST
4. Bundy ALAN_BUNDY _HOPE_PARK_SGUARE 5T
A. Bundy AL AN_BUNDY_HOPE_PARK_SGUARE aT
Ti5 LPiS : RECEI
Ti5 LP15

4. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE

A. Bundy . ALAN_BUNDY_HOPE_PARK_SQUARE

A. Bundy ALAN_BUNDY HOPE_PARK_SQUARE

A. Bundy ALAN_BUNDY_HOPE_PARK_SGUARE

A. Bundy ALAN_RBUNDY_HOPE_PARK_SQUARE

A. Bundy ' ALAN_BUNDY_HOPE_PARK_SQUARE

A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE

A. Bundy ALAN_BUNDY _HOPE_PARK_BQUARE



RCg 6 3§ o D)

e#EMAS
sHEMAR
t#EMAS
+HEMAS
t#EMAS
+HEMAS
+HEMAG

FORET MATH_SIMPLE 1K LISTED Ti5 LP15

¥ BIMPL

&mEFE
2372
2972
=972
2972
2972
2972

272

E.

S i | oy Dot
EMagwss
EMaDEE®
EMAGR %
EFASE &%
EMAD®®®
EMABs#s
EMABs®s

Tt 11 S WS
ECHMIO2
ECMIOZ
ECHMIOZ
ECMIOZ
ECHMIOZ
ECHMIGE
ECHIOZ

Jo B B D I I 1

R LT
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy

sing PROLOG as a theaorem prover:
1 equality axiocms szample.
‘equaliy. x). 7.
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# MINMI-PROJECTS
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B3

% The Reflexive Axiom

~

Try goal 7— sgualiiy,xl.

% The Hypothesis

egualild, V.

Experiment by switching the order of the
he same goal. What sort of bad behaviour em
vionided?

Experiment with different axioms. =.4. the
rom pF2 of ‘a4rtificial HMathematicians’.
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# BOYER.

Leon Bterling
Updated: Z4 July 81

simple Boyer-—Moore theorem prover as in ;
Chap., 11 The Productive Use of Failure
in ‘Artificial Mathematicians”’.

The code written here is & simplified version of the zlgorithm
gescribed in a paper of J Moore
& =puytational Logic: Siructure Sharing and Proof of Program Properties’.
¥ report CBL 75-2: which appeared also as Dept. of Compubtational Logic
emo no. &8, and the second part of Moore’s Ph.D. thesis.
hiz is & simplified version of the theorem—-prover described in the book
& Computational Logic’ by Bouer and Moore.

Variable and procedure names have been chosen to be the same
& much as possible, and the mini~-projects will be asided by the description
n the paper.

4 PRODOF BTRATERY ¥u%

% To prove a theorem use the following algorithm

% {on p. of ‘Artificial PMathematicians®}
% 1.-2. Try symbolic svaluation. recording the
“ reasons for failure in the list Analysis.

% 3.-4, If unsuccessful, try proocf by inducition
% using the previously genervated failure list

h % to suggest the induction scheme.
% 5. Finally *try generalising the theorem if ths
% induction was unsuccessful.

rovel{d) -

writef{\nTruying %o prove #it\n’. LA},
symbol_svalid, B: dnalysisi, % Try suymbolic evaluation
provel{B. Analysisl.

rovel{tt. ¥ - % Sumbolic evaluation was successful

by

writef{ Expression esvaluated to tE\n’).

ravel{A: dnalysis) - )
pickindvars{a: énalysis.Vari. % find induction candidate
prove_by_dnduction{A:Var:,

rovel{A: Analysis) :—
generalisel{A: New).,
i

s

é%oveimew=tt}.

Sod 3

87
87
87
87
87
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57
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4 BYMBOLIC EVALUATION %X

ymbol_evalitd: £t L3}

ymbol_eval{(L3, L3.E3) :— .
ol _eval{A, B, Analysis}
evali{s, All.

H

&

PFrimitive pure LISP functions.

Sumbolic evaluation is performed by the procedure

symbol_evali{d, New: dnalysis) which evaluates
expression & into expression Mew producing

failure bag Analysis.

i.e. cgar.cdr,;cond
and esqual are handled by an evaluator if they

can be simplified. Otherwise function arguments
are suymbolically evaluated bottom—up.

bottoming out on atomic expressions. Function
definitions are sxpanded sccording to the criteria
described in the section of code

4% EXPANBION OF FUNCTION DEFIMITIONE %%

% Finisghed if expression evaluates to It

% Evaluate primitive expressions

symhol_evali{dl.H dnalysis).

ymbol_eval (A, B. Analysis}
=, [Predidrgsd,
rewrite{Adrgs., Argsl,
Al=. [Prediérgsil.

expand{Pred. &1. 42 Faultl,
merge{Fault: Anal. dnalysis,

def_evalisz, Bi.

]

ewrite{ll. L3, L1}

ewritel(X, X, L1}

= ~ite{IHITI. [HLIT11, Analysis}

Recursively rewrite terms
bottom—up.
Anall,

Ezpand recursively defined
non—primitive funciions

= sbtomic{¥y, L.

symbol_evali{H, Hi.Faul%l,

rewrite{T. Tl Desc .,

mergei{Fault: Desc: &nalysis).

% Evaluator

P— !

valicar{L1):. L1}
valf{cdr{L12, 03}
vali{car{cons{H. T¥}:. H)
vali{cdricons{H. T)}, T}
valfcond{Ll, U, V. Vi
valicondicons{X. ¥, U, ¥}, U)
vali{egual{X: X} t%}

LAs

-t
LRE . |
s d

-...i

L |

PR !

% EXPANSION OF FUMCTION DEFINITIONS %%

% Functions that can bhe expanded according to

%
A
%

4

their funciion definition are contained in an
open_*+n predicate. In rewriting expressions
functions are expanded where possible

neina thae nredirakts anen sval unless
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% #Fault description is returned as descrlbed
% in section 3.2 of HMoore s paper.
= R

xpand{Pred. Clavse, Clause, Fault) -~
open_FfniClsuse, Newclause},
ugliness(Pred: Newclauss, Bombh ),

BombA\==L[],

i

make_fault{Bomb.Fault}.

ipand{Pred, Clavuse. Mewclause, L3} 1~ -
open_sgvali{llause, Newclause).

xpand{Pred. Clause. Clause. L1},
pen_fFfrni{append(X: Y}, condi{d consi{car{X}, append{cdr{X},¥3},¥}} .= 1,

pen_evall{append{¥ ¥Y}.Clause) .~
def_svalicar{ii,.C1l},
def_evalicdr{X},C2),
def_esvali{condi{i,cons{Cl.append({2,¥Y)}}. ¥} Clause).

ef_evallX,¥) - evali{X,¥Y2, L.
ef_evalli. K}

% Make up a fault description from the Ffaulis
# Tteturned when ftrying to expand & recursively
# defined funciion.

ake_Ffault{ll, L3} :— 1.

ake_Pfault{lfaulti{B,FiiBombsi: [fault({B, F}iFaultsl}) .-
make_ faulti{Bombs.Faults).

ahe_Ffault{lbomb{X)3, Lfaultibomb{X}, Fail(LI)31).
ake_ Ffault{lfail{d)d,[faultibomb({i3}, Faili{X2}1}.
ake_Pfaulti{lhbomb{X}, Faili¥}il, [faultibomb{X), Faildi¥3il}.

g»/Lfault{E$aili¥};bamb{XEB:£§ault(bemb€X3;failiY}}E}.

% Is expression ugly?
gliness{Pred, ¥, L3} - atomici{X}: !

giliness{Pred, ¥: Analuysis) : - -
nasty_car_or_cdriX},;

',

analyse{Pred, ¥: &nalysis).

gliness{_. X. &nalysis} @~
X=__ [Predisrgsl.
find_uglygi{Pred. Args. Analysis].

ind_wgly{ 03,83} = 1,

ind_ugly{Pred, IHITI Analysis) @ —
gglinessi{Pred, H,Hi};
find_uglyiPred, T:T1),
append{(H1, Tl, Analysis};
3
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aﬁtgm;armur:gﬂrécdviﬁ)) ;- ﬁentriviaiiii; ﬁ

dd_bomb (X, L1, ¥} - 1,
dd_bomb{¥. X, Z} :— append{¥,L[X1:.Z}.

nalyse{Pred. X: Lbomb{X)3} !~ lgop_threati{Pred,X): .
nalyse({Pred. X, [faili{xX)d},

sop_threat{append, cari{d}).
osop_threat(append: cdr{X)).

ontrivial{¥} - memberchi{¥: feons{, ¥V, L3133, ¥, #3il.
ontrivial{X:.

% PROOF BY INDUCTION %%

% Find induction candidate

% A simple majority vote is used to decide
# which list to induct on.

% This is calculated by max.

ickindvars{_: Bag:¥ar}? :~—
max {Bag. L1 Term: 0, N},
Term = favltibombicdriVarl), fail{_J}.

az{Ll: A4 &, NN} - 1.

azilpair{Pred, M)iRestl, Current, &4ns: N, Num_ans) -
M x> M.

',

%ax(&est:Preé:éns;ﬁ;ﬂum_gns?.

axil_iRestl: Current. Ans. N, Num_ans} -
max{Rest. Curvent: Ans,: N Num_ans .

4 Buccessively prove the base and step cases

rove_by_induckion{d:Likeral) -
prove_baseid, Literall,
prove_stepid. Literall.

% To prove the base casse. substitubte the nil list
% #For the induction wvariable. and %ry to prove
% the resultant clause

rave_basef{h:. Literal) -
writef{ '\n Base case’}.
substi{literal=_{1, 4 New).

proveibew),
H

% To prove the step case., substitute the appropriate
% cons expression intoc the clause, symbolically

% evaluate 23 much as possible, then fertilise

% to prove the expression )

?gvgﬁgtep(é;Literai} D -
writef{ ‘\nBtep case’};
substi{literal=consi{al.Literall. A, Newl,
mrimbi e 1 o {Nnm.fﬁ?aunn. }:



provei{iNgwcliausel),

ertilissi{equali{X.¥Yi.Clause: New) :-— subst{X{=Y.Clause, Mew’.

% PROOF BY GENERALISATION %%

% $Code to be writien

test cases
=~ prove{equali{append{Ll, x},x)}.
= provel{equal{appendi{a: append{b.cl}}), appendisppend{a.bl,0})).

# Mini-projects

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

sg& more sophisticated criteria to choose the induction wvariable.
of movre 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 %o pevrform generalise.

£

% merge mevrges two bags
erge{ll, Bag, Bag) :— 1.
erge{Bag. Var, Hack) :— wvari{Varl:, !. merge{8ag:.ivariablel:Hack).

“g{fpair{Ugly,.Ki}iT3: Bag, Newbag) : -
selecti{pair{lgly.N): Bag.Rest}.
“‘

Mis N + K,

merge{T. [pair{Ugly. M) iRestl, Newbag).

ergei{ipair{Ugliy.N2iT1. Bag: Newbag) : -
{}

merge{T, [pair{Ugly, N} iBagl, Newbagl.

ergel(iHiTIl: Bag: Newbag) : -
select(pair{H: N}, Bag: Rest}.
L

Mois N+ 1.

merge{T. [pair{H. M) iRestl, Newbag}.

erge{iHiTi, Bag.: Mewbag) -~
merge{T: Ipairi{H: 1}iBagl, Newbag}.
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¥ BREADTH.

Breadth First Bessrch Theorem Prover.
AL contains test sxample.

lan Bundy 14 6.81 =/

# Top Goal #/5

o = breadbh{0}.

/
# Hreadth First Search Sitrategy #/

readthi{p) .~

Mi dis N+i. %4 Calculaste new depth
repeatirvesoivedinpub. M. N1k}, 4 Form all resolvants at that depth
‘repeat{resclive{i: input, Ni}J, '
breadth{N1}. % and rvecurse

# Hepeat as many times a3z possible #/

epeatifoall :— Goal:, Fail. 4 Heep truying and failing

epeati{Boall. - % and succeed only when you run out of things to do
# Resolution Step #/

~ive{ NIl. NZ: M } -

Find_clausei{Parentl:. Conssquentl., Antecedenti, Mil, % Find clavuses at
find_clauss{Parent®: Consequent?, Anbtecedentz®. N2, % appropriate depth
selectiliteral. Consequentl. RestConsell. % Ffind a2 common literal
selectiliteral., dntecedentl, Resténitezi. % neturn leftovers
append{Restlonsel. Consequenitz. Consequenti. % cobble leftovers togesther
appnend{Antecedentl, RestdniteZ, Antecedent).

record_clause{lonseqguent. &ntecedent, M), % vecord new clause

# Fecord Existence of New Clause %7

gcorvd_clausel{L3. DI N} 1~ % test for empty clause
writef{‘SBucrcess! Empity Clause Foundinin’i, . % tell user
ahort. % and stop
scord_clausei{Consequent: Antecedent., M) 1~ % test for loop
find_clasusei{bame. Consequent: Antecedent, Mi, 1. % i.e. clause with same inn
ecord_clauseg(Conseguent: dntecedent. N} - 1, % record new clause
gensumi{clause. Mamel, % make up new name
ssserhiclause (dame: Consequent: Antecedent. N2 ), % assert clause

writef{ ‘%t is name of new vesolvant %1 < X1 at depith ZLEtinin’,
[Mame. Consequent. Antecedent, N1}, % tell user



S —_—— - =

ind_clause{Nams., Conseguent: dntecedent, O} 1~
clauseiName. Consequent: &ntecedent.: topclauseld, 1,

ind_clause{dame.Consequent; dntecedent, N} -
clavse{fName, Conssguent. Antecedent. M),
¥ MINI-PROJECTS
Try this theorem prover with the clauses of file EGUAL.

. Experiment by making up some clauses of your own and trying them
uk.

Modify the theorem prover %o print ocut the soclution when it has
ound it

Modify the theorem prover to remove the input restriction.

fiodify the theorem prover *to incorporate the literal sslection
“riction.

Build a depth first theorem prover aleng the same lines.
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¥ HEURIG.

Heurisitic Search Theorem Prover.
3UAL contains test eszampls.

lan Bundy 19. 46.8B1 #/

¥ Top Goal =/

b B
clause(Soal, . _,topclauseld:
peuristiciifasill.

# Heuristic Bearch Strategy #/

suristic{Fringe} :~

piglk_bestiFrings, Current, Restl, % Pick the ciause with best score
findalli{Clause, successori{Current. Clavsel: Newllausesi., % +findall its succe
append{Rest. Newllauses,: NewFringel, % Put them on fringe
heuristici{MNewFringes. % and recurse

# Llause is a rvesolvant of Current with an inpubt clause %/

jccessor{Current, {lausel -~
clavuse{iInput. . _ .inputl. % Pick an input clause
{ resolve(Current, Input.Clause} ; rescive{lInput,Current.Clause) ).
%L resplve it with the current clause

¥ Resglution Step /7
ssolve! Parentl, Parentz:. Resolvanbty -~

clausei{Farentl. Consequentl. Antecedentl, N1}, % Get the two parents
clause{Parentz. Consequent?: Antecedentz. NI,

seglect{Literal: Conseguentl, Restlonsel}. % Select a common literal
sglect{literal, Antecedent2: RestAntel). 4 and rveturn the rTest
append{Restlonsel: ConsequentZ. Conseqguentl. % Join the odd bits togethe

append{Antecedenti, Resténtel2, éntecedent),
record_clause{lonsequent: Antecedent. Resolvant). % Record the clause

# Hecord Existence of NMew Clause #/7

seovd_clause{[I, Ll empbyl @~ % test for empity clause
writef{ ‘Success! Empty Clause Foundinin’i, !, % %tell the user
abort. * and stop

scord_rlause{Consequent. Antecedent, Name) @~ % test for loop
clause(ame: Conseguent: dntecedent, M), 1, Ffail.

scord_clause{Consequent, Antecedent, Mame) =~ i, % record new clause

gensymi{clause. Namel. % make up & name

mntmFarmdsm Mt mmmmmirmed Amdmes amdmed RIS % s mecmenm s e T masems
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mr;te?i’ét is name of new resolvant X1 <- %1 with scare %XE\nin',
[Name. Conssquent. Antecedent, N1). % tell user

# Evaluation Function on Clauses {(length of clause) #/

valuate{lonsequent. Antecedent: Bcored -

lengthi{Consequent, Cl, % add length of ths
lengthi{Antecedent: 4. % to length of lhs
Score is C+A, % to get clause length

# Pick clause with hest score {i.e. lowsst) #/7

ick _best{[HMdiT11,Choice:Rest} :—
clavsei{Hd, . N}, % Bet =zcore af first clause

o’

pick_best(Til.Hd,M:Choice:Rest). % and run down list remembering best so far
ick _besti{ll.Hd. N.Hd, LI} 4 When you get to the end rebturn Tunning score

ick _best{lHd1iTiil1.Hd. N:Choice, [Hd3IRest3) : -

clausei{Hdl, _. N1}, % Get score of first clause
compare{Hd, b, Hdi. Ni, Hd2, N2, Hd3: N3}, % Compare with running score and or
pick_best{T1l.Hd2, N2, Choice,Rest). %4 recurse with new bsst score
ompare(Hd, No Hd 1, NI, Hd, N Hdi, N1) - % put running score first
Moo=l ML, f 4 unless new score is bestk
ompare{Hd, N, Hdi, Mi, Hdi. N1, Hd, N} 4 Otherwise put new score first

# Find & clause with score N #/

ind_clause(MName. Consequent. Antecedent, N} [ —
clause{Name. Consequent.: dntecedent: toprlausel: |,
evaluate{Consequent: Antecsdent. N},

ind_clause{Mame, Conseguent. Antecedent, N} -
clause{MNamse. Consequent. &ntecedent. NJ.

INI-PROJECTS
Try this theorem prover with the equality clauses of EGUAL.
Experiment with clauses of your pun devising.

Modify the theorem prover %o print out the solution when it has
aund it.

FModify the theorem prover to remove the input resiricition.

Experiment with different versions of the evaluation function by
odifying ‘evaluate’ (see section & 3.3 of ‘Artificial
athematicians ‘).

£
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‘ezt example #or BREADT and HEURIS.
iwmmetry can be inferred from rveflexivity and twisted transitivity
notes p&Rl.

tlan Bundy

‘lavsef{huypothesis.
lauseireflexive.
lause{twisted,

useigoal,

22, &.81 %/

L3,

POIFR3 MATH_EGQUAL. 1K

##EMAS
HEEMAS
HEEMAS
rREMAS
HEEMAS
HEEMAR
HEREMAS
eENMaB

277
2972
2972
2972
2972
2972
2972
2972

EMAGS®®
EraBesEs
EMagSses
EMAS# =
EMAaASsRs®
EMADs %
EMaSwes
EMAD®R®

fequalix.yil,
Lequal (¥, X11.
Cegual{l,W)1.

LISTED

ECHMIOZ
ECHMIOZ
ECHMIOZ
ECMIOZ
ECHMIDZ
ECMIGZ
ECHMIOZ
ECHMIOZ

£3,
i,

fequaliy.x11;

TiS LPI3

. Bundy
. Bundy
. Bundy
. Bundy
. Bunduy
. Bundy
. Bundy
. Bundy

e S U i

input ).
input }.

Fegualil V),

topclausel.

ALAN_BUNDY_HOPE_PARK_SGUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SGUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SGUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE

€]

% Input clauses

squali{, ¥31:, input J.

% Top clause

ALAN_BUNDY_HOPE_PARK_SGUARE
ALAN_BUNDY_HOPE_PARK_SGUARE
ALAN_BUNDY_HOPE_PARK_SOUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAMN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SGUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE

21
81
31
51
81
87
a1
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EEMAS 2972 EMASs®s ECHMIOZ & Bundy
HEMAS 2972 EMaAB®#® ECHMIOZ A. Bundy
FHEMAD 2972 EMAB%#% ECMIOZ A. Bundy
FEEMAS 2972 EMaDses ECMIQE A. Bundy
rEEMAS 2972 EMAS##x ECHMIOZ2 A Bundy
rHEMAS 2972 EMAS### ECHMIOZ A. Bundy
s#EMAS 2972 EMaS#es ECMIOZ A Bundy

FOF88 MATH_BEMANT DK LISTED Ti35 LP1S
t SEMANT.

Depth First Theorem Prover

ikh vetting by use of interpretations and
wcorporating input reskriction.

se with MODEL

[YIDE containg test eszample

lan Bundy 22.6.81 #/

T Top Goal #/

b
clavuse{Boal, . :topclausel, %

e

semantic{BGpall.

¥ Depth first theorem prover #/

Find the
% and auay

ALAN_BUNDY HOPE_PARK_SQUARE

8T¢

ALAN_BUNDY_HOPE_PARK_SQUARE GT¢
ALAN_BUNDY _HOPE_PARK_SQUARE ST¢
ALAN_BUNDY_HOPE_PARK_SGUARE ST
ALAN_BUNDY_HOPE_PARK_SQUARE ST
ALAN_BUNDY HOPE_PARK_SQUARE 5T
ALAN_BUNDY_HOPE_PARK_SQUARE 5T
RECEI!

top clsuse
you go

to the current clause
unisatisfiahle

emantic{id) ;-
successar{dlid: New). #% Find & successor
vebi{Newl, % check that it is
semantic {fNew). % and recurse

# Clause i8 a resolvant of Current with an input

uccessor{Current. Clause) -
clause{Input, . _ sinpukl,

{ resolvei{Current: Input:Clausel :
resolvel{input, Current. Clause} ;
paramodulate{Current. Input. Clause?’
paramodulate{input: Current. Clause)

# Resolution Btep #/

ssalve! Parentl:. FParentz. Resolvantl .-

clause %/

% Pick an input clause
% Tesolve it with the
% current clause
i % or paramodulate it
.

clavse{Parentl. Consequentl, Antecedentl. _3}. % Get the two parents
clavse{Parent2. Consequentl:. Antecesdentas _}.

selecti{literal. Consequentl. RestConsell. % Select a common literal
selecti{literal: aAntecedent2:; ReshénteZ), % and return the rest
append{Restlonsel:, Consequentz, Consequentl. % Join the odd bits togeths
append{Antecedenti, Resténitez, Antecedent).

record_clause{Consequent, Antecedent: Resolvantl. %

% Paramodulation Btep #/
aramodulate! Parentl. Parentd.
clause(Parenti. Conseguenti,
clause{Parentz. Conseguentz.
seplect{equal{T.8), Consequentl,

Fecord the clauss

Paramodulant ¥ -
Antecedentl. _3. %
dntecedentd.
Restlonsell.

Get the two parents
¥
% select an eguation

raniara{T. R Canssauent?: Antecedent?: NewConsel: Newdnte2), % put it in the ol
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a%ésnd(éﬁ%éééﬁanti;ﬁemén%eagAnteceéan%);

racord _clavse{Consequent: Antecedent. Paramodulant}. “record the clause

# Replace T by 8 {(or 8 by T) in clause #/

eplacei{T, 8 01ldConse,; Oldénte: NewlConse: Oldante} : - % replace T by 8 in
replacel{T.8: 01dConse,: NewlConsel. % the consequent
eplacel{T, 85 0ldConse; OldaAnte, 0ldConse. Newdnte) : -~ % or T by B in
veplaceliT.:8: OldAnte: Newante). %Z the antecedent
eplace{8, 7. 01dlonse: OldAnte., Newlonse, Uldante) : - % or 8 by T in
replacel{8. T 8idConse: Newlonsel. % the conseguent
eplace{B, T, 0ldlonse, Gldante. OldConse, Newadnte) : - % or 8 by T in
replacel (S, T. OldAnte. Newbdntel. % the antecedent

% Heplace T by 8 in Old to get New %/

- o igeeld{T.8,014,; New) -

some{replacez{T, 5}, 0ld: New). % rveplace one of the literals i
eplace2{T. 8, T, 8. % replace this occurence
eplace2i{T, 8, 01d: New) - . % replace one of the arguments

Old =.. [Bym | Olddrgsl, % get the arguments

replaceli{T.5: 0ldArgs.: NewhArgs):, % replace one

Mew =.. [8ym | MNewdrgsl. % put it 211 ftogether again

¥ Record Existence of hNew Clause #/

ecord_clause{l3: Ll emptyl :— % test for empty clause
writef{ ‘SBuccess! Empty Clause Foundininl:, . % tell user
abort. % and stop
pcord _clause{Consequent.: dAntecedent, Name} : - % test for loop
clause{iMame. Consequent. Antecedent, ), 1. % i.e. clause with szame
scord_rlause{Consequent. Antecedent, Name) :~ !, % record new clause
gensym{clause, Name}. % make up new name

asserticliavse{iams. Consequent.: Antecedent: newl}., % assert clausse
writef{’%t is name of new resolvant X1 <- %1 \nn’,
ENameeﬁanSEQUEﬂ%sAntecedent]Q. % tell user

# Apply Pred to just one slement of list %/

ame{Pred, [Hd1 § T11., [Hd2 {| T11) -

apply{Pred, [Hdil.HdZ21). % apply it to this one
smei{Pred, I[Hd § Tii3, [Hd | TiZ21) :-
some!{ Pred, Til, TiZ2}. % or one of the others

# MIMNI-PROJECTS ¢

. Try out theorem prover with the arithmetic clauses and models of
ile DIVIDE.

Experiment with some clauses and models of your own devising (See

mamdemaen 4 Rawm mmamem G dmemem

inn



Modify the theorem prover so that it works by breadth flrst search

Compare with file BREADT).

FMlodify the theorem prover so that it werks by heuristic search
Compare with file HEURIS).

4

FOTE8 MaATH_BEMANT BK LISTED TI15 LPiS

##EMAE 2972 EMaAS##x ECHMIOZ

A. Bundy ALAN_BUNDY_HOPE_PARK
#2EMAS 2972 EMAS##% ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK
##EMAS 29702 EMASH#% ECMIO2 A. Bundy ALAN_BUNDY_HOPE_PARK
#2EMAS D979 EMAS### ECMIOZ A. Bundy AL&N_BUNDY_HOPE_PARK
#2EMAS D972 EMAS### ECMIOZ A. Bundy ALAN_BUNDY_HOPE PARK
#=EMAS 2972 EMAS®#® ECMIOZ A. Bundy ALAN_BUNDY HOPE_PARK
##EMAS 2978 EMAS### ECMID2 A. Bundy AlLAN_BUNDY_HOPE_PARK
##EMAS 2972 EMAS®®# ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK

_SQUARE
_SQUARE
_SQUARE
_SQUARE
_SQUARE
_SQUARE
_SQUARE
_SQUARE



%#EMAS 2972 EMAS®#s ECMIOD

4. Bundy ALAN_BUNDY_HOPE_PARK_SGUARE g7
#4EMAS 2972 EMAS##% ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE 5T
##EMAS 2972 EMASs#s ECMIOR A. Bundy ALAN_BUNDY_HOPE_PARK_GGUARE ST
*#EMAS 2972 EMAS#®# ECMIOZ A Bundy ALAM_BUNDY_HOPE_PARK_SQUARE ST
##EMAS 2972 EMASs## ECMIOZ A. Bundy ALAN_BUNDY_HOPE _PARK SQUARE ST
##EMAS 2972 EMAS®#% ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE ST
##EMAS 2972 EMAS### ECMIOR A. Bundy ALAN_BUNDY_HOPE_PA&RK_SQUARE ST
30986 MATH_MODEL 2K LISTED T15 LP1S RECEI

# FMODEL.

ow to svaluate 2 clause in an interpretation
provided it is wvariable freel!l}

s& with SEMa&NT -
IYIDE contains test sxamples

lan Bundy 22. 481 =/

# Y2t the clause in any interpretations #/
- slause) .-

not satisfiablei{Clzusel. % Clause has no model
# Clavse iz satisfiable in some Interpretation #/7

atisfiablei(flause) ;-

interpretation{interp}.: %4 I# there is an interpretation
model{Interp. Clausel, % in which Clause is true
writef{ 4t rejected by ZLE\n'\n’, [Clause: Interpll. % tell user

# Interpretation is a modsel of a (lause #/
odeli{interp, Clauseld - .
clause{fisuse: Consequent, Antecedent. _}: ¥ Get Clauss definition

checklist{is_trusiinterpl. Consequentl, ¥ Check all lhs literals are true
checklisti{is_fzise{lInterpl), Antecedentl. % and all rvhs ones are fals

/\./‘
# Evaluate sypression in Interpreftation #/

valuate!{ Interp. Integer. Inkteger } :— integeri{integerd. I. % integers TeprTesen

valuate{ Interp. Lonstant. Values - % other constants have values assig
atomiConstantl), !, interpreti{iInterp. Constani, ¥Valusl.

valuate!{ Interp. {omplex. Valus )} -

Complex =.. [Buym | Argsl, I, % recurse on arguments of
maplistievaluste{interpl): Args., ¥Valsl, ¥ complex terms

Complexl = . [Sym | V¥alszl. % then interpret topmost
interpretiinterp. Complexzl. ¥Valuel. % symbol

# Evaluation of clsuse f{hacks for checklist) #/
s_trug{Interp, Literal) : - esvaluate{Interp. Literal. true’.

s_*false{interp, Literal) :— evaluatei{interp. Literal, falsel.
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##EMAS 2972 EMASw®#% ECMIOE A. Bundy AL&N_BUNDY_HOPE_PARK_SQUARE
##EMAS 2972 EMAS®#E ECMIO2 A. Bundy AL&N_BUNDY _HOPE_PARK_SGUARE
##EMAS 29782 EMASss% ECMIDZ A. Bundy AL&MN_BUNDY_HOPE_PARK_SQUARE
#5EMAS 29782 EMASH®% ECHMIOZ A. Bundy ALAN_BUNDY_HOPE_P&RK_SQUARE
#2EMAS 2972 EMASs#E ECMIOZ A. Bundy ALAN_BUNDY_HOPE _PARK_SQUARE
##EMAS 2972 EMAS=#E ECHMIDZ A. Bundy ALAN_BUNDY_HOPE_PARK_SGUARE
#2EMAS 2972 EMASH®# ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
##EMAS 2972 EMAS®#% ECMIO2 A. Bundy AL&N_BUNDY_HOPE PARK_SQUARE



##EMAS 2972 EMAS#%# ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SOUARE
#2EMAS 2972 EMAS##s ECMIOZ 4. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
##EMAS 2972 EMAS®## ECMIOZ A. Bundy ALAN_BUNDY_HOPE _PARK_SQUARE
#EEMAS 2972 EMASS®# ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
REEMAS 2972 EMASs®E ECMIOD A. Bundy ALAN_BUNDY_HOPE _PARK_SGUARE
s#EMAS 2972 EMASs#s ECMIOZ 4. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
#2EMAS 2972 EMAS#E® ECMIDZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE

FOPE2 MaTH _DIVIDE 2K LIETED Ti5 LRPIE
¥ DIVIDE.

st example for BEMANT and MODEL .
lavses and Model Ffor not divides example {(see notes plZ24)

ian Bundy Z2Z2.6.81 &/

¥ Dlauses &5

lausei{rvight, I[not_divi¥sZ,.¥)1, I[not_div{X.¥}1, inputd. % Input clauses

Toagg{left, I[nobt_divi{Z®X.Y11, Dnot_diviX,¥}1, inpubl.
lausei{thirty, fequali{30.,2s3%#513, [I. inputl.

;
lausefhuypothesis: I[nobt_diviB,a3d:. [3, inmpubl.

lausei{conclusion, [1. I[not_divi30.a}l, topclausel. % Top clause

¥ Models #7F

# arithz %7

nterpretation{aritha}. % arith2 is an interpretation
nterpreti{arith2, a. 2). % meaning of a
rpreti{arithz, not_divi{X. ¥}, falsel :- % meaning of not_div

G is Y mod X. 1.
nterpreti{arithz, not_divi{X: ¥}, Eruel.

ntarpreti{arithz. esgual{X, ¥}, Erue} @ - % meaning of esgual
¥ =r= %, L.
nterpretl{aritha:, esgquali{X.Y), falsel.

nterpretiavithﬁzfxﬁ¥, £y 11— Z is X®Y. % meaning of #

# arithd #F

nterpretation{arithi3}. % arith3 is an interpretation
nterpreti{arithi. a. 33 % measning of a
nterpretiarith3, not_divii{, Y3, falsel} - % meaning of not_div

G dis ¥ mod X, .
nterpretiarith3, not_div{d{: ¥}, truel.

nterpreti{arithd, equall(X.¥Y), %ruel @~ % mesaning of egual
W oeme o= B H

8T
8T
8T
8T
8T
8T
8T

RECEI



nterareti{arithd:

POPEZ MATH_DIVIDE 2K LIBTED T15 LPIS

HHEMAR
#HEMAS
HHEMAS
#EEMAT
FHEMAR
#EEMAS
#HEMAS
#£EMAS

2972
2972
2972
2972
2972
2972
2972

297

gy = —

Erabess
EMaBa#®
EMAS#®®E
EMaBsws
EMADRES
EMaBees
EMaBERE
cHaSeaw

1wy, I}

ECMIOZ
ECMIOE
ECHMIOZ
ECHMIOZ
ECHIOZ
ECHMIOZ
ECMIOZ
ECHIOZ

- £ iz XFY.

& Bundy
A, Bundy
& Bundy
&. Bundy
A, Bundy
&, Bundy
A Bundy
&, Bundy

4 meaning of #

ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_ HOPE_PARK_SGUARE
ALAN_BUNDY_HOPE_PARK_SGUARE
ALSN_BUNDY_HOPE _PARK_SGUARE
ALAN_BUNDY_HOPE_PaRW_SGUARE
ALAN_BUNDY_HOPE PARK_SGUARE
AL&N_BUNDY_HOPE _PaRK_BGUARE
ALAN_BUNDY_HOPE_PARK_SGUARE



s#EMaS 272
+HEMAS 2972
:HEMAS 2972
#EMAR 2972
s#EMAS 2972
sHEMAR 2972
+#EMaAR ZP9TFE

EMaD®ss
EMaD®wE
EraSsxs
EMaBerw
EMAGsEE
ErABsws
ErMaSEss

ECMIOZ
ECHMIOZ
ECHMIOZ
ECHMIOZ
ECHMIQZ
ECMIOZ
ECHMIOZ

S

——e oy

. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy

ALAN_BUNDY_HOPE PARK _SQUARE
ALAN_BUNDY HOPE _PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SGUARE
ALAN_BUNDY _HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE PARK_SQUARE

FOFE7 MATH_REWRIT 3K LIBTED TiS LPIS

* REWRIT.

imple depth first search rewrite rule system
ze¢ Artificial Mathemasticians p 104,

se with UTIL

lan Bundy 10,781 =/

# Find Mormal Form of Expression #/

~lize{Expression., NormalForm} :-— Z To put an expressien in normal form:

rewrite{Espression, Rewriting!. 4 Rewrite it once
narmalize{Rewriting., NormalForml. % and rvecurse

ormalizel{lExpression: Eipression) :— % The expression is in normal form

not rewrite{Exzpression, _J. 4 if it cannot be rewritten

# Fewrite Rule of Inference #/7

swrite{Eipression, Rewriting) :- % To rewrite Expression
rule{Name. LHE:, RHS}, % get a rule LHS = RHE
replace{lHE: RHS:, Expression, Rewriting. % replace LHE by RHB

writef {4t rewritten to Zt by rule %ti\n’, [Exipression,Rewriting.iamell.

# Replace single soccurrence of T by 8 in Old to get Mew #/

episce{T.&5: T.81}. % replace this occurence

- 2¢cei{T.5 01d: Mew) - % replace one of the arguments
Oid =.. [8uym | QOldaérgsl, % get the arguments
some{replace{T, 5}, 01ldArgs,: Newdrgsl; % replace one
Mew =, . [8Bym | Newdrgsid. % put it all together sgain

# Apply Pred to just one slement of list #/

ome{Pred, [Hdl § Ti11, [Hd2 | T13} :-
apply{Pred, [Hd1,Hd23). % apply it to this one

ome{Pred, [Hd § Tii11, [Hd | TIiZ23I} : -
sgme{ Pred. Til, T12). % or one of the others

% Some Tuless #/7

uled{i, =0, 0} %4 Algebraic Bimplification rules
ule{2, 1#X, X . »

ule(3FB2— WS g

uleld, X+0, Xi.

% & Typical Problem #/

87
8T
8Ty
ST
8T
87
8T

RECET!



ot . 22%W3 3 22ITHE 4k oh B WE B

writed{ ‘NMormal Form iz %tvnwn’s [NermalFormll,
fail,

# MINI-PROJECTS

Try out the system with the srithmetic rules given above,

R I A L

EU

\

Experviment with some rulss of your own devising {(Buggestions can be

asund in chapter 7 and section

Modify the sustem so that it works by:

y name

7

05987 MATH _REWRIT 3K LISTED T1S LPIS

MAS
. .AB
#2EMAS
#REMAS
##EMAS
#2EMAS
#REMAS
##EMAS

{Bee

2972
2972
2972
2972
2972
2972
=272
2972

plG7 of

EMaBews
EMAB®w®
EMAGE#E
EMagSses
EMABwws
EMAGERs
EMaSs®s
Epatizss

5.2 of

{a) call by value,

‘Artificial PMathematicians ).

{b} call

‘Adrtificial HMathematicians .

ECMIOZ
ECHMIOZ
ECMIOZ
ECMIOZ
ECMIOZ
ECHMIOZ
ECHMIOZ
ECMIOZ

A, Bundy
&, Bundy
A, Bundy
&. Bundy
A, Bundy
&, Bundy
&. Bundy
A. Bundy

ALAN_BUNDY_HOPE_PARK_SGUARE
ALAN_BUNDY_HOPE_PARK_SGUARE
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
ALAN_BUNDY HOPE_PARK_SQUARE
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SHEMAS 2972 EMAG#E% ECMIOZ A, Bundy ALAN_BUNDY HOPE_PARK_SQUARE
+5EMAS 2972 EMAS#5E ECMIOZ A. Bundy AL&N_BUNDY_HOPE_PARK_GRUARE
:#EMAS 2972 EMAS#%s: ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
+#EMAS 2972 EMAS###% ECMIO2 A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
s#EMAS 2972 EMAS### ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
:#EMAS 2972 EMAS##: ECMIO2 A. Bundy ALAN_BUNDY HOPE PARK _SGUARE
+HEMAS 2972 EMAS#E2 ECMIOZ A. Bundy ALAN_BUNDY HOPE PARK _SQUARE

POYF0 MATH_BROLEM 3K LIBTED Ti5 LPLS

+ SBKOLEPM.

tolem Mormal Form Procedure
TORMUL contains test szamples)

lan Bundy 17.3. 7% =/

toperator declarations#s
- gpl{d00, xfy. ;3. %
N ﬁ{BQG: XF§2~ -}, %

~ap (400, xfy, =21, %

tskolem normal formi/s

kolemi{Sentence: NormalForm} 1~ 1,

skolem{Sentence: NormalForm: L3, 0).

kolemiP <<« Q, (P1-3813&{G1->Fl}.,
skolem{P.Pil:Vars: FPar}.,

kolem{all{;P}:Pl:¥Vars, 0} - 1,
skolemi{P:Pl, LEiVarsl, 0},

Disgunction
Double Implication

implication

% Mormal calling pattern

Vars.: Par) - 1, % Double implication

skolemi{Qd: G1l; Vars: Parl.

% Universzal quantification

kolemi{all{X:PH P2 Vars, 1} 1= L, % Universal guantification
gensym{f.Fsl, univi{Fs,Vars:.Fi., % dual case

subst{i=F,F,Pl};:
skolem{Pi, P2, Vars., 1}.

% Existential guantification

kolemisome{X, P}, P2 ¥Yars. 0} :— 1,
gensum{f: Fsl, univiFs.,Vars,F}).
subst{d=F, P, P1}.

skolemi{Pl, P2: Vars: 013,

kolemisome{d, P}, Pl Vars. 1} - i,
skolem{P:.Pi.L¥iVarsl, 11},

kolem{P-2Q, Pi1->Q1, Vars: Par) - 1,
opposite{Par.Parll.
sholemi{d, @l, Yars.: Par).

kniemi{P; Q,P1; GLl: Vars: Par}) :— 1,
skolem{P:.Pl, Vars. Farl.

kolem{P&G, P1&31,: Vars: Pary .~ |,
skolem{P, Pl Vars: Par};

toleminot P, not PL.Vars.Pard — !
opposite(Par.Parll.

skaolem{P.Pi. Vars.,

% Existential guantification
4 dual case

% Implication
Parlil,

% Disjunction

skolemi{3, Gl:Vars: Far}.

% Conjunction

skolemi®: Gl, Yars, Par}.

s % Megation

skolem{P.,P1l:}.

BT
8T
8571
8T
8Ty
ST
87y

% assume no free vars and being ass



fopposite paritiess/

aposite{d, 13,
sposite{l, 03,

Buniv — apply args to symbol#/

niviFs: Vars. F: - !
fFgivVarsl.

Fos

¥ MINI-PROJECTE

Try out on varicus formulas.

=

Modify the program to deal with bounded quantification. e.g.

11_ind{X 8et, P)
Build programs for putting formulae in:

anjunciive Normal Form.
Tematicians .

FOPP0 HMaATH_SKOLEM 3K LISTED TiS LPIB

»#EMAS
¥#EMAS
RHEMAD
##EMAS
##EMAS
¥EMAS
#=EMAS
#EMAS

A

2972
2972
2972
2972
2972
2R
297

277

EMaADw##
EMADEsS
EMagses
EMaSH#w
EMaSwes
EMaDw#s
EMaSEss
EMADs##

- meaning.

ECHIOZ
ECHMIOZ
ECHMIOZ
ECHIDZE
ECMIOZ
ECHMIOZ
ECHMIOZ
ECHMIOZ

PP

for all ¥ in

. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy

P is trus.

ey
[
Pt

{a} Preney Normal Form.

as per section 5.2 of ‘artificial
You may wish to use Ffile REWRIT.
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ALAN_BUNDY_HOPE_PARK_SOUARE
ALAN_BUNDY_ HOPE_PARK_SQUARE
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#EEMSD
##EMAS
##EMAS
##EMAS
#*#EMAS
#»#EMASR
##EMAS
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70984 MATH_FORMUL 1K LISTED Ti5 LP13

2P
2972
2972
2972
2972
2772
2F72

# FORMUL.

EMARsw®
EMAGERE®
EMaAD®®R
EMABsRs
EMASH®®
EMaBEREs
EMaSEss

ECHMIOE
ECHIOZ
ECHMIOZ
ECMIOZ
ECMIOZ
ECMIOZ
ECMIOZ

&, Bundy
A, Bundy
&, Bundy
&. Bundy
&. Bundy
A&. Bundy
A. Bundy

est Formulas for SKOLEM program

lan Bundy 23. 6. 81 &/

estlidns)
skalew( ali{a;

estZ{Ans}
skolem{ alli{m

0984 MaATH _FORMUL 1K LISTED TiS LPIS

##EMaE
#H#EMAS
##EMAE
#HEMAS
##EMAS
##EMAS
#HEMADS
##EFMAD

€

2972
2972
2372
2972
2972
2972
2F72

2972

o
.

* e

7

EMaBw®s
EMASE®®
EMaSE#®s
EMaDE#®E
EMaSERs
EMaASE#%
EMABE®s
EMASER®

ECMIDZ
ECMIOZ
ECMIOZ
ECMIOZ
ECMIOZ
ECHMIOZ

LHMIOZ
ECMIOZ

some{delta,

. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
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ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY HOPE_PARK_SGQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SGUARE
LAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE

9

allib, 31li{c, csome{x. aﬁg%% 4+ h#Ex 4+ ¢ = 0333}, Ansl.

{abs{xi=<deltal -» {17/x¥>m)}},:

ALAN_BUNDY_HOPE_PARK_SGUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
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_PARK_SGUARE
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87
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85T



e

#%EMAS 2972 EMAS=#e ECMIOR A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE ST,
E#EMAS 2972 EMaASs#¢ ECHMIOZ A Bundy ALAMN_BUNDY HOPE PARK_BQUARE 87
e#EMAE 2972 EMAS##% ECMIOZ2 A. Bundy AlaN_BUNDY_HOPE _PARK_SQUARE ST
FHEMAE 2972 EMAB##% ECMIOZ2 A. Bundy ALAN_BUNDY_HOPE PARK_SGUARE 8T
#EMAS 2972 EMaSsw# ECMIOZ 4. Bundy ALAN_BUNDY_HOPE _PaRK_SQUARE 8T
FHEMAS 2972 EMAS##% ECMIOZ A. Bundy ALAN_BUNDY _HOPE_PARK_BGRUARE =
#HEMAS 2972 EMAS®ss ECHMIQOZ a. Bundy AlLaN_BUNDY_HOPE_PARK _SQUARE BT
FOFFL MATH _UNIFY 4K LISTED TIZ LPIS RECET
B OUNMIFY.
nification procedure for first order logic {(with occurs check?
ge pBO of Artificial Mathematicians.
lan Bundy 10.7. .81 %/
# Top Level #/
nifyi{Exzpl., ExpZ. SBubst}) :- % To unify two ezpressions
unify{Espi. ExpZ. *true. Substl). % Start with empty substitution
# Unify with output and input substitutions #7 !
nify{Exp. Exp. Subst: SBubst}. % If syxpressions are identical, succeedd
nifyiEzpl. ExpZ, 0OldBubszst, AnsSBubst) - % otherwise g
disagree{Expl.Exp2.Ti, T2}, % find first disagreement pair
make_peir{(Ti, T2, Pairi, % make 3 substitution cut of them:. if pos
combine{Fair., 31dBubst, MewbBuhsti. % combine this with input subst
subst{Pair.Exzpl, NewExplJ., % spply it to esxpressions
subst{Pair: Exp2: NewEap2).,
unifyi{NewExpl; NewExp2, NewBubst: AnsBubstl. % and Tecurse
# Find Disagreement Pair #/
* "Tee{Expi:EXﬁE:ExgieExpg} i
Expl =.. [Symii_3. Exp2 = . [Symzi_ 1. % If exps have different
Syml \== Symz. !. % function symbol. then succeed
isagres{Eapl.Exp2, TL. T2} 1~ % otherwise
Expl =. . [BymiArgsild, Exp2 =.. [BumiéArgsZl, % find their arguments
find_one{érgsi: Args2. T, T2) % and recurse
# Find first disagreement pair in argument list =/
ind_one!( CHMd | T1il, [Hd | TI123.Ti.T2) :— ', . % If heads are identical then
fFind_one{T11.T12. TL. T2}, % find disagreement in vest of list

ind_one{ [Hdl | Tiid, [Hd2 | TiZ21, TL,T2) - |
disagres(Hdi, Hd2. Ti, T2}, L. % else find it in heads.

# Try to make substitution out of pair of terms %/

ake_pair{(TL, TR Ti=T2)} - % Ti=T2 is a suitable substitution
ig_variable{Ti. % i® Ti is a variable and
free_of{Ti, T2). % T2 is free of Ti

ke _pair{Ti. T2, T2=T1} -
$e ammiskhlal T, Y oar i€ T2 iz a wvarishble and



# By convention: #:4.2,u:v and w are the only variables #/
s_wvariable{ul. is_wvariableiv}, “is_wvariablef{w),
g _wvariablei{x). is_wvariablei{yl. is_wvariable{z}.

# T is free of X #/
ree_of{i7T) - occi{Xi, 7.0} % 1if X occocurs O times in T

¥ Combine new substitution pair with old substitution %/

smbine(Pair. OldSubst, NewSubst) : -
mapand{updatei{Pair}):01d5ubst. Substil, % apply new pair to old subst
check_overlapi{Pair.Bubsti,NewBubst). % and delete ambiguous assigments

¥ Apply new pair to old substitution %/
pdate{Pair. ¥Y=8, ¥=81) .- % apply new pair to tvhs of old subst
substi{Pair.5 81},

# I# X is bound to something already then ignore it #/
b _overlap{X=T,Bubst, Bubst) - % Ignore X=T

o memberchik (X=5, Subst), ! % if there already is an X=H
P

seck_overlapi{Pair.Bubst,Pair & Bubst). % otherwise don‘t
¥ MIMI-PROJECTE

Bimplify unify to a one way matcher. as per p7é& of ‘Artificial
sthematicians .

Seneralize Unify to a simulitanesous unifier of 3 set of sxpressions.
gen_unify) ss per pBD of ‘Artificial Mathematicians .

Build the associativity axiom into unify {asscc_unifyl. as per pB2
F ‘aArtificial HMathematicians’.

¢

FOFFL MATH_UNIFY 4K LISTED Ti5 LPIS

s2EMAS 2972 EMAS®## ECMIOEZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
##EMAS 2972 EMAS### ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SGUARE
REMAS 2972 EMAS##s ECMIOZ A. Bundy ALAN_BUNDY HOPE_PARK_SQUARE
#EMAS 2972 EMAS®#: ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
REEMAS D972 EMAS®## ECMIDZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
e#EMAS 2972 EMASH### ECMIOZ2 A. Bundy ALAN_BUNDY_HOPE _PARK_SQUARE
R#EMAS 2972 EMASH#® ECMIOZ A. Bundy LAN_BUNDY_HOPE_PARK_SQUARE
REEMAS 2972 EMAS### ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
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=HEMAT
##EMAD
##EMAS
##EMAS
#HEMAS
##EMAD
=#EMAS

[ -
2972
2972
2972
2972
2972
2972
2972

Pt T R
EMaGwes
EMAGwsw#
EraSsws
EMASERE
EMabews
EMAGERs
EMASsE®E

e Bl 3 R e e

ECHMIOZ
ECHMIOZ
ECMIOZ
ECMIOZ
ECMIOZ
ECHMIOZ
ECHMIOE

FO961 NL_XML 1W LIBTED TiS

nl

n
tnold
liza

lizansw

arse
a
END

GOFEL NML_XNL 1K LISTED TiS

##EMAR
FHEMAS
##EMAS
##EMAD
HEEMAE
H#EMAD
REMAR
EHEMAR

2972
2372
2FF2
2972
2972
2972
297

2972

EMabaes
EMaBEEw
EMAaG##s
EMAS# s
EMABaEs
EMaABEER
EMAaB#w®
EMagsss

ECHMIOZ
ECMIOZ
ECHMIOH
ECHIOZ
ECHMIOZ
ECHMIOZ

ECMIOZ ¢

ECMIDZ

- uwuuh_l
. Bundy
. Bundy
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. Bundy
. Bundy
. Bundy
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ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE

ALAN_BUNDY_HOPE_PARK_SQUARE
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FREMAS 2972 EMAS®## ECMIOZ A. Bundy ALAN BUNQY HQ?E PARK QGU&PE ST
##EMAE 2972 EMABsm#® ECMIOZ2 A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE 8T
eHEMAS 2972 EMAB%## ECMIQOZ A. Bundy ALAN_BUNDY_HOPE _PARK_BQUARE 8T
FHEMAS 2972 EMAS##% ECMIOZ A. Bundy ALAN_BUNDY_HOPE PARK_SQUARE 8T
EREMAS 2972 EMAS®## ECMIOZ2 A. Bundy ALAN_BURNDY_HOPE_PARK_DQUARE 8T
FREMAS 2972 EMAS®®# ECMIOZ2 A. Bundy ALAM_BUNDY_HOPE_PARK _BQUARE 87
RREMAS 2972 EMASE®® ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_BOUARE 87
70262 NL_ATN 2K LISBTED T15 LPI1S RECEI

vatne/

#generation of random sentences from an ATH
ian Bundy 19.11.7%9

se with random#*/

#Top Level#/

enerate :~ generatel({sentence,startl.
writef{'\n\n’. L1},
generate.

Tate{ATN, Finish).

enerate {ATN: NMode) : -
arc{ATM: Mode. Choices),
random_picki{Choices, [NewNode, Label: Typel).
geni{Type.: Label. ATH, NewhNode ).

en{atn,: BubATHN, ATN: Mewiode ) -
generate {BubdTN, startl:
generate {ATHN: Newlinde).

enf{word. Hord, ATHN: NewNode) -
writef( 4t ‘, LHordl),
generate {ATN: Newhodel.

#4&TMs®/

ashence ATN#/
rei{sentence: start: [La: nounphrase, atnlli}.
recisentence. a, LLb., verb. atnldd}.
ircisentence: b, Lo, nounphrase. atnli}.
reigsentence, c, LLfinish: stop_mark. 2tnid}.

‘#nounphrase ATHN®/ '
e {nounphrase, start: [Lfinish, proper_noun. atnl, [a,determiner,atnll).
ircinounphrase; a: LLfinish: noun: atnl, [a,adjective,atnlilil.

“#Fyvarh ATN®/A
ireiverhs start, [Lfinish:is,wordl, [finish:kisses,wordl, [finish:kills.wordid}.

‘sdeterminer ATH#/
sre{determiner: start, [Lfinish: s wordl, [finish,an.wordl:, [finish.: the,wordill.

fErmioun ATHN®S
ircinouns start: [Lfinizh: fascist.wordl, [finish.dictator.wordll).

‘eadjective ATHM®/
arc {ad jective, start: L{finish: happy,wordl, [finish. fascist,wordl, [finish.italian,w

!ﬁFraper Noun AT/
nnnnnnnnnnnn tem mdmndk. F8intch. hanika.mard 3133



t(85top Mark ATN®/

“c{stap_mark., start, [Lfinish. (. },wordl,

70962 MNL_ATN 2K LISTED TIiS

REEMAD
E#EMAD
FREMAS
BREMAS
kHEMAD
##EMAD
#REMAD
waEMAE

=372
2972
25972
28972
2972
2972
2972
272

EMADww®
EMABER®
EMAS®#w
EMADww®
EMAD#ws
EMAG##®
EMADw®®
EMABww®

ECHMIOZ
ECMIOZ2
ECHIOZ
ECMIOE
ECHMIO2
ECMIDZ
ECMIOZ
ECHMIOZ

LPL3

- e e e - i

. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy

Efinish, {Fl.wordld;

ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY HOPE_PARK_SQUARE
ALAN_BUNMDY_HOPE_PARK_SGUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
LAN_BUNDY_HOPE PARK_SQUARE
ALAN_BUNDY HOPE_PARK_SGUARE
ALAN_BUNDY_HOPE_PARK_SGUARE
ALAN_BUNDY_HOPE_PARK_SQUARE

Cfinishs {1} . wordld}.




RRELMAD 274 s DIDeTR®
RREFIAE 2972 EMaABw#w
EHEMAE 2972 EMAB¥#w
BREMAE 2972 EMASHE#®
REEMADS 2972 EMAGHus
EREMAS 2972 EMADE®®
w#EMAE 2972 EMAB®®w
=#EFIAS 2972 EMADH##

+

- F AP
ECHMIOZ
ECHMIOZ
ECMIOZ
ECHMIOZ
ECHMIOZ
ECHMIOZ
ECMIOZ

PP

N <R EE S ERT]
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy

FOTEHE3 NL_ATNOLD 2K LLISTED TiD LPi3

#atn¥/s

#generation of random sentences from an AT

lan Bundy 19.11.79

s@ with eliza (for print_listi®/s

#Tap Level#/s

enerate - gensgrate{sentence.start:Bentenceld: prinit_list{Sentencel, Fail.

gnerate{dTN, Finish, L1

~ratei{ATM: Node, [Hord iRestl}
arc{ATN: Node, NewNode: Word: £}

genarate (ATN, NewNode, Rest?.

eneTate{ATN, Node: Sent} -~

arc{ATN: Node, Newbode: SubATN: nt .
generate{BubaTN: start, BubBit},

generate{ATHN, NewiNode, Restl.
append{SubBit, Rest, Bent).

‘BAETNs®/

'#HSentence ATHN#®S

irci{sentence, start: 8 nounphrase. ntl.

ircisentence. a: b, verb.ntl.
irci{sentence: b, ¢, nounpghrase, ntl.

irc{zentence. c, finish: stop_mark. nitd.

" -unphrase ATR®/

vy nounphrase, start: a: determiner. nti.

\

irci{nounphrase: a: Ffinish: noun. ntl.
ircinounphrase: a- a: ad jective: nt).

irc{nounphrase: start., finish. proper_noun. nkl.

feverh ATHN®/

arciverb: start: finish, is. 3.

srciverb: start, findsh, kills. £).
arciverh:, start, Finish: kisses: ).

fedeterminer ATN®/S

arcideterminer: start: Finish: a: k).
arcideterminer. start, Finish, an. ).
arci{determiner. start:, finish, the: %1}.

fEnoun ATN®/

arcinoun, stard: Finish, fascist, 1.
arcinoun: start, Finish, dictator: 1.

feadjective ATM®/S

arc{adjective. start. Finish, happy, ).
arciadjective, start: Finish, fascist, £,
arci{adjective: start, finish: italian, £},

ALAN_BUNDY HOPE _PARK_SQUARE
ALAN_BUNDY _HOPE_PARK _SGUARE
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
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HFroper Noun ATNSS
reiproper_noun. start, Finish: benito: £1.

#Stop Mark ATN®/

rei{skop_mark, start: Finish, {. ¥, £1.
refistop_mark, stard. Pinish: {73, %3,
reiskop_mark, start, Finish, (1) £},

FOP63 NL_ATHNOLD 2K LISTED Ti5 LPIS

##EMAS 2972 EMAG##® ECMIOZ A. Bundy ALAN_BUNDY _HOPE_PARK _BQUARE
##EMADS 2972 EMaABx#s ECMIOZ2 A. Bundy ALAN_PUNDY_HOPE_PARK_BGUARE
##EMAS 2972 EMAS®## ECMIOZ 4. Bundy ALAN_BUNDY_HOPE_PARK_BOUARE
##EMAE 2972 EMabsss ECHMIOZ2 A, Bundy ALAN_BUNDY_HOPE PARK_BEUARE
#HEMAS 2975 EMABs##s ECHMIOZ A Bundy ALAN_BUNDY_HOPE_PARK_BOUARE
##EMAS 2972 EMAB®#% ECMIOZ2 A. Bundy ALAN_BUNDY _HOFE _FARK_BGUARE
*#EMAS 2972 EMASs## ECMIOZ A Bundy ALAN_BUNDY_HOPE_PaARK_BQUARE
#2EMAS 2972 EMAS®#e ECMIOZ A. Bundy ALAN_BUNDY_HOPE PARK_BGUARE




exEMAS 2972 EMABs#% ECHMIOZ &
#REMAE ZF72 EMAG### ECHIOZ A. Bundy
BHEMAR 2972 EMASs%¥¥ ECMIOZ A. Bundy
pEEMAE 2972 EMASEx® ECMIOE A, Bundy

)

!

2]

5

R ™

. Bundy

REMAS 2972 EMASs#® ECHMIOZ A. Bundy
#HEMAS 2972 EMABw%#s ECHMIOZ A. Bundy
#HEMAS 2972 EMAS®## ECMIOZ A. Bundy
09464 NL_ELIZA 2K LISTED TIiS LPLE
#pliza®/s

#natural language conversational program
lan Bundy 135, 11, 79%/

#varisble marker#/s
- opi{300, f1. 071,

#top levels/
liza 1~ read_in{iInputi. elizal{inputi.

a{lbye,. 3} = 1.

liza{Input}) - sr_pairi{8.R}.
match{Input. 5 off. Bubst},
replace{l, Bubst, Jutputl,
print_list{Output), eliza.

#associative one way matchers®s
gtch{ll,L1. 0ff. L1},

ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SGUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
LAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_ HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SOUARE
ALAN_BUNDY_HOPE_PARK_SQUARE

gtchifdordiRestBentl; Cord iRestPattd; off: Bubet) -

match{RestSBent. RestPatt: off, Substl.

atchillordiRestBentl, L?™War iRestPattd; oféf: [LWordiPhrasel/VariBubstl: -
match{RestBent: RestPatt. #ar,: EPhrase/Var iBubstl).

atchi{Sent: Patt: *War. LLI/VariBubsetd}) ;-
matchi{Sent.Patt: off: Subst).

‘hi{flord IRestBentl: RestPatt: "War. [lHord iFhrasel/Varibubstld) -
makchi{RestBent: FestPatt: "War, [Phrase/VariBubstll.

#gubstitute text for variables#®/
splaced{ll, Bubst, L33,

eplace{l*ariRestl, Bubst, New? @ -

iy member{Phrase/Var.,Bubst?): replace(Rest,Bubst. 014},

append{Phrase. 014, New}.

eplace{llordiRestPattl, Bubst: [WordiRestBentl) -~

replace{RestPatt. Bubst: Rest8enti.

#print list of words without brachkets or commas®/

rint_list{Li} :— writef{ n \n’ L3}

rint_list{LHdiIT11} :— writef{ %t %, [Hd1},

#gbimulus response table®/

print_list{T1}.

r_pairi{li.am. ?x,. 1, [how: long. have, you, been, ¥x. ¥1).

rmgairii?x;gau;?g:mes.l;iwhat,makes,QQUethiﬂk;i:?g;gau,?ii.

= amini{T 2T, Mnicacs. oo, on. . 13,
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EMAGH®s
EMaSsw®
EMAB##s
EMaSsws
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EMAD#®®
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ECMIOZ
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s#EMAS
#HEMAS
+FEMAS
+#EMASD
+HENMAD
+2EMAS
#EMAS

70940 NL_ELIZANEW 3K LIBTED TiB3 LP1S

W £ e
2972
2972
272
2972
2972
2972

2772

Toral EE s > T

EMaAS#Es
EMAT#ss
EMASERE
ErMASsss
EMAGEws
EMaSsER
EMaAGR#®

& Simple ELIZA
~= & natural languasge misunderstandsr ——
&lan Bundy 13-Nov-7%9, Ric

4

- freadinl.

- public elizas0.

lizae

liza

EcMIoz
ECMIOZ
ECHMIOZ
ECHIDZ
ECHMIOZ
ECMIOZE
ECMIOZ

e i e < i

. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy

hard

ALAN_BUNDY_ HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SGUARE
ALAN_BUNDY _HOPE_PARK _SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_ HOPE PARK _SQUARE
ALAN_BUNDY_HOPE _PARK_SQUARE

O‘Keefe 17-Feb-81

% load read_in{-} adn its supporkh.

read_in{Inputl.,

mandatory_substitukions{input.

Clegan == L[bys.. 1:
rulei{i@iven.
match{Given,
replyl{¥ield), nil. 1,
gliza. .

write{‘I hope I have helpsd you. ‘1.

o

Yieldd.

Cleanid,

:— mode eliza..

- mode mandatory_substitutions{+:

andatory_substitubions{(Given,

andatory_substitutionsi{tiPeriodl,
sndatory_substitutions{fWordiRest_eof_Givenl.

idiomi{Phrase.
append {(Phrase.
append{Translation.

¥ield}
Translationd.

Rest_of_Given.
Rest_of_Yield.

Cleand,

ni.

idigmi{+, -}.

Yieldd, 1.

mandatory _substitutions{Rest_of_Civen, Resi_of _Yield).

L. 33

LWordiRest_of _Yieldl) :-— 1}

mandatory _substibutionsi{iRest_of_Given. Rest_of_Yield).

idiom{(Lil, Eyoull.
idiomi{lmel, Cyoull.
idiom{Lwel, Fyoull.
idiom{Cusi, fuouls.
idiom{Lfyoul. £i33.
idiom{Lmyl, Eyourld).
idiom{fminel, Luyoursdl.
idiam{Lourl, Cyaurldl.
idiom{foursl, Lyoursi).
idiom{Lyourl. Emylds.
idiam{fyoursi, Eminels.
idiom{faml; Fareld:l.

idiom{Lyou.areld, Li,amil.
idiom{Lstopl. fhyel:
idiomi{faguitl, fhyel:
idiom{Lgoodbyeld, Chyeall}.
idiom{lpleaseld, L[I1}.

- mode makchi{+, 4},

wabchiiHead iRestl:

rmdesetn F Tilmmd 1D aemdT.

append {Head.,
match{Rest,

Fragment)

append{ T

Leftover.
Leftaverl.

-

T P

TF

Fragmentl,

Fllesd il afdaver 1}

8Ty
5T
874
8Ty
=T
8T

ST
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MATCNINEET: LBTrTOYET/.
sbch{Ld, L1}

wpend{L3, List, Listl).
ipend{iHeadiTaill:, List, [HeadiRestl) :— !,
append{Tail, List:. Rest).

- mode replyl+l,

splu{fiHeadiTailld} -
reply{Head). !,
replu{Taill.

apig{idl,

spiui{Proper_bord}) -
wrikel’ ‘1.
write{Proper_Hord}.

vle{fyou.are, X,. 1, Ehow: long. have. you. been, X. 7112,
ule{fX: i, ¥:you,. 1, fwhat,. makes. you, think., 1. ¥, you, 21},
ulei{lyouy, like.¥.,. 1. fdoes: anyone, else, in. your.: family, like. ¥, 73},
ule{fyou, Peel, X, . 1. Edo:you, often: feel, that, way. 731,
-{LX1, Eplgase:go.on.. 3).

FOP465 NL_ELIZANEW 3K LIBTED Ti3 LPiS5

#¥EMAS 2972 EMAS®#% ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
##EMAS 2972 EMASH®# ECMIO2 A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
#4EMAS 2972 EMAS### ECMIOZ A. Bundy ALAN_BUNDY_HOPE PARK_SQUARE
##EMAS 2972 EMAS#%# ECMIDZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
#4EMAS 2972 EMASs=% ECMIO2 A. Bundy ALAN_BUNDY_HOPE_PARK_SGUARE
#4EMAS 2972 EMAS#s# ECMIOR A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
##EMAS 2972 EMASs## ECMIO2 A. Bundy ALAN_BUNDY HOPE_PARK_SGUARE
##EMAS D972 EMAS### ECMIOZ A. Bundy LAN_BUNDY_HOPE PARK_SGQUARE




FHEMAD
sHEMAD
+HEMAS
+%EMAS
$HEMAD
+REMAS
+HEMAS

FOP464E NL_PARSE 3K LISTED T1

e £ 7 T
2972
2972
2972
2972
2972
297
2972

rparse®s

#acceptor and parser for sentences from ATH

B X ST T > o o

EMASE R
EMagSawe
EMaREss
EMaBER®
EriaDREs
EMASsas®
EMagsws

Llan Bundy 29.11.79
s& with readin#/

ECHMIOE
ECMIOZ
ECMIOZ
ECMIOZ
ECHMIOZ
ECMIOZ
ECMIOZ

#hcoceptor Top Levels/

ccepth

ceepti{Texi?

c=~ pread_in{Textl,

L P e i e i i

c MRIIW Y
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy

LP13

accept{Textl.

ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY HOPE _PARK_SGUARE
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:= accept_parti{Text: sentence, start, L1}

cept part of a sentence®s
pE_part{Text: &ATH, finish: Text:}

ccept_part{ilordiRestd, ATN: start: Rest?}
arc{ATN: start: finish: Hord, £},

ccept_part{Text, ATH: Node. Rest) -

arc {(ATN: MNode, Next.: SubATH: nt ),
accept_parti{Text, SubATN. start, Textil,
avrcept_partiTextl, ATHN, Next.Rest).

#Farse top levels/

aTEe

arse{Tezt: Trees}

Tree

c= read_ini{Tezfl:

parse{Text, Treel,

= . [sentenceilressl.

#parse part of texis/s
" e_part{Text. ATN: Finish, Text. [ 1)

arse_part{lHordiRest]: ATN, start: Rest, [Hordl}
arc{ATN: start. fFinish. Hord, £},

print_tree{(d, Treel.

= parse_part{Text, sentence, start, L1, Trees?,

arse_parti{Text, ATHN, Node: Rest, iBubTreeiTreesl) @ -

arc{ATN: Node, Nezt: BubATM. nt .,

parse_part{Text. SubATHN, start, Textl. BubTrees).,
SubTree =..
parse_part{Textl. ATN. Mext.Rest: Trees}.

LSubATNISubTrees 1,

#print a syntax Etreew/s

rint_treai{h: Tip}

rint_treel{bd: Tree}

atomic{Tipl.

indent_write{N. Tip).

*

Tree =. .- [ModeiBubTreesd.
indent_write{i: Node).,

ML is
checklistiprint_%tresi{Ni}, BubTrees).

M+l

8T¢
STy
5Ty
ST
8T
ST
8T
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1dentmwrite€N;Ts;t§ D
N3 iz B8N, tab{NB}:. writei{Text}. nl.

tATHs®/

tBentence ATH#®/S
~g{sentence. start, a: nounphrase.ntl.
rei{sentence: a, b, verb.ntl.
reisentence. b, oo nounphrase. nh k.
reisentence: c. Finish: stop_mark. ntl.

fnounphrase &THE/S
reinounphrase: start: a. determiner. nt).
ref{nounphrase.: a. findsh: noun.nti.
re{nounphrase: 3. a: ad jeckive. ntl.
rei{nounphrase. start, finish: proper_noun. ntl.

Ewvarh STHN®A

rie{verh.start, finish: is: £},

rc{verb, start, Pinish, kills, £},
{werh, start: Ffinish: kisses, §1.

tdeterminer ATHN®/
rci{determiner. start: finish: a: %},
rcideterminer: start:, Finish: an: &1,
rci{determiner: starht, finish: the, £1.

gripun ATR®S

roinoun: start: finish, fascist: 61,
rcinoun. start, Findsh, dictator. £,
rci{noun: start: fFinish: italian. £},

sadjective ATHN®/
rci{adective: start, Findsh: friendly. £}
reiadjective: start, finish, misunderstood: £2.
re{adjective: skart. Finish, happy: ).
roiadjective., start: finish, fascist: £7.
reiadjective: stard: Finish, italian, £,

oper Moun ATNES
.proper_noun. start: Pinish, benito, k).
rociproper_noun. stark, finish: sophie, £},

#Btop Mark ATN®/

rc{stop_mark. stark, Finish, {. }: £},
rci{stop_mark. stard: Finish, {7, £1.
ref{sbop_mark.stard: Finish, {13, £},
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sgaks

*Guestion Answering system based on Eliza
ian Bundy 1&. 11,79

s2 with readin: eliza and inferss

Btop levels/
a8 :~ read_in{Inputl:, gai{lnputl.
a{ibye,. 32 :— 1.

Tnputld :—
translatel{input, Desc: Typel., answer{Type.:Descl, ga.

#transliations#/

ranslate{input.Desc, Typed -
sm_triple{8:D: Typel):, matchi{Input, 8. off, Bubstk).,
replaceli{Subst:D: Dascl. /

#replace variablies by phrases in description®/
eplacel{Subst, Word: HWord) :— {atomici{lordi: wvarilordil. I.

eplacel{8ubst, YWar, Phrase) 1~
', memberi{FPhrasse/Var, Bubst).

gplacel{Bubst, D, Descy -

B = . [Symiadrgsl. notidrgs = £3):. I,
maplistireplacei{Bubstl, Avgs. NewArygs).
Desc =.. [(BymiNswArgsl.

#answer writer on basis of type and description®/
nsweri{assertion: Descl -
assert_fack{Desc), writef{‘okin’, L1}

nsweri{rulie-assertion., {Ant—>Consgl} -
assertibackward_rule{dnt. Consqll.
writef{‘asserting rule %t implies %t “n: Lant,Consqll,
writef{‘ockin’, [1}.

nsweriyss/ no-question, Desc) -~

{infer{Desc) —» writef{‘yes in’.L1};
writef{‘dont know\n’. L1} 2.

nswer {wh—question. Desc} -~
variables(Desc. Varsl,
{infer{Desc) - checklistiprint_list,Varsi;
writef{’dont knowin . L1} .

#stimulus meaning tablew/

m_triplei{lall, ?p,are, ?q.. 1, {L¥7p, X - L?q. X1} rule—assertionl.

ST

T
ST
ST
=T
5T
a7
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D R

n triple{iwho, is, 2, ¥p, 7q, 73, L7p, ¥3 & [7q. X1, wh—qusstionl.

a_triple{l?t, is. 7p,.

20947 NL_0A

s#EMAB
sHEMAS
+EMAER
rREMAS
sREMAD
#REMAS
EHEMAS
FREMAE

2972
2972
2972
2772
2972
2972
2972
2972

3: L¥p: 7%3: assevtionl.

2K LISTED TIiS LPLE

EMAS®##
EMaAS###
EMAG#®#
EMAS®®#
EMASs %
EMaAD®#%
EMASw#%®
EMAGw®®

ECHMIOZ
ECMIOZ
ECMIOZ
ECMIOZ
ECMIOZ
ECMIOZ
ECMIOZ
ECHMIO2

A,
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy

P e e - i+ e

Bundy

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
AL AN_BUNDY HOPE_PARK_GOUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE _PARK_SGUARE



s#EMAS
#HEMAS
##EMAD
#HEMAS
#HEMaE
#HEMAS
#¥EMAD

2972
2972
2372
2972
2972
2972
2972

Bowf BT I%e2 <% 40 o3

EpiaSses
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POF75 PLAN_XPLAN 1K

plan
Xpoan
planc
po
ERND
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an exponentiation routine —————%/s

~ap {700, i fy,=/=}.

after testl{X,U) :~ X after_test U.
Ploopl{l. Ve WY after loopil ¥, W),
X1%X2 after multiR,Ri.R2: X1, X2,

c¥1-%2 after subtci{R.RI, X2, 1) - const{X2}.
T 2 after divei{R,R1ILXE2: K1Y - const{¥Z).

/

erci{X} aflter_test zerciR, ¥).
ven{¥) after_test eveni{R, X).

est{¥, U} needs £ :~ iU needs (.
f{_+ 0, _} needs .

gopill, V. W) needs Wovl & urld & viV & wi i
plt{R,Ri,R2: ¥1: X2 needs R1:X1 & RZ2: {2
ubtc iR, R1, ¥2: X1} needs RI1:X1.
ivoc iR, R1, X2, X1} needs Ri:X1.

ernifR. X} needs H: X.
vanifR, ¥} nesds R:X.

{_»_s+_ 1Y atfects u: _
oop{_._._ 1 affects v:_

I affects R: _ 1= R:_ after U
isver X & X
iever R:X & R:Y & X=/=Y.

1lways X=/
ilways i=/=

tlwasys X—14X.
tlways X/A20X.

conseill}.
onst{2).

slways loop (il V. W loopil:. VW),

lpopil, VoW W) 1if zerodiV).

loopi{l, V¥, W X} if vzerol¥V) & eveni(V) & loopi{UsU, V72, KW X).
lopp{U, V. W, X} if NzerolV) & veveniV) & loop{lU,V-1.,Usl, X}

5T
8T
8T
8T
=X
8T
5T
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1ikialiy u: vl
1itially v vd
nitialiy w: wd,

ant loop{uC, vO, wd X} & w: ¥
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# WARPLAN-C COMDITIONAL PLAN GENERATOR %/

ST S
2972
2972
2978
237
2972
297
2972

LR Eag e e
EMaGess
EMaGwws
EMaBsws
EMaSees
EMAG#ws
EMASERE
EraSese

S Ber T A WS
ECMIOZ
ECHMIOZ
ECHMIOZ
ECMIOZ
ECHMIOZ
ECHMIOZ
ECMIOZ

lans: —plan_fromistart, ).

ilan_®from{TQ, &4): —

want

P
R 2

consistenti{, A,

?iaﬁ(ﬂ.‘ void, TO, F. T, A4, £33,

gther_rtases{T:P. A exit}.

TO{XIBRKER, PO TO.RP T A
1ani{X¥i. PO, TG, PL,TL, 4. G},

pianiXEa P:T: 4,6,

Pi,Ti

1an{X: PO. TO. P, TO: A G ~

{aluays X.P=P0O;

lani{X,
lan{ ¥,

{¥ after WU needs {,consistentiC:A);

LI J
e’ e’ owes

T

PP ]

G4,

. APUFEIW Y
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy

Tl FTIE T el BT TS 3 L

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 SQUARE
ALAN_BUNDY_HOPE_PARK _SGUARE

holds{X, TO), setadd (X, PO. P} ).

o ds _Yie-minimaliby_wviolationd{¥: Al i, fail.

—recorded{loopcheck. Type. _}.
{Type=weak, mkground{X. O
1istel{X:TO. 58}, !,

1ani{X. PO, TO. P, T, 8, 8): —

et a md? )

fmil.

infarmitryl{X:U, TO) .
sxtra_assumptions{l &),

achievel{d, U}

informi{got{¥{. U, T,
P={ &P0O);

X if

C.

consistent (., PO%a:,

glan({l‘: PO TO, P T, 8., LX:TO, .

. evel{d. tLPG, T (T Uk, A, B —

preserved (PO U},

U needs €.

consistent{C: PO&AL.
plan{C. PQ. TQ. P, T: 4. 6},
presarved (PO, U},
chieveld, U, PO, {TG: V3, {T: V), é: &)
preserved{X, ¥},
retrace(P0, V. P,
athieve'i}ia U, P T T 4,6
presevrved (X; V).

olds{yX, {_;
plds{X, {T: V).~

(¥ after Vi

PE0K, .

313,

_tiType=strong!l.

PO.TO, T, 4, [X: 7O,

RE-ND DN

preserved{X:. Vi holds{4 T), preserved {4, V).
alds{¥, starti:~initialliy X.

reserved ({X&Y. V).~ preserved (X, Vi preserved (Y. V).

reserved (X, V}

c-mkground (X&V, O, _

reserved{X: V).

1.V affects X, ', Fail.

xtra_sssumptionsi{test{d. U, &)~ mkmember{X. A).

xEra_assumptions{_, _

3.

&8Ti
8T
8T
ST
8T,
8T
ST
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inimality wviclation{\i: A}~ member{X, A).
inimality vialation{X: A} —~member{\K: &}

ther_cases{{T: test (X, VI, P, A W) -1,
negateid: A 41},
retrace(P: test{X . ¥V}, P1),
plan_from{(Ti if{: V. PL, WY}, AL

ther_rases({TiVI,P: A Wi~
retrace{P,V,PL1),
other_cases(T.Pl, & (Vi)

ther_casesi{start: o W}~

B B - R ‘1.ml
write_plan{(. 0},
reply. fail.

etracse{P. MV, C&PIL): -V needs C:retracel{P:V. L. F1}.

gtracel {(X1&X2, V. C.¥¥. ~1,
retracel (X1, ¥, G, ¥i,
retracel{¥2. V. C. Y21,
unioni{¥l.¥a2:Y1.
=cgl{X.V: ,wvoid): ~Hd1l atter V,X==Xi, .
acel{\X, i#{X41, e __:3.'__: voidi: ~X==X1, .

etracel{X, C,void): —member{X1, 0}, X==X1,1.
straceil{¥, _ X}

gnsistent{L. P~
miground (&P, 0. _1,
never &
subset (8, C&FP), !, fail.

onsistent{_ 1.

istel (¥, LX, .. _31.
isteld{X, [ _,.. L3¥:~-1listel{X.L}.

nion{void, ¥, {3¥:~1.
nion{¥:;void, {1: -1},
nion{X: Y., &Y.

ebtaddi¥, 85, 8): ~member{¥1.8): ¥==X{1, 1.
e dd{¥%, 8, &5,

enmber{X:; 81 -vari8}, !, fail.
ember{¥, 81882 !, imember{X:851}); member{X.852}}.
embher{¥: X1,

imember{X, X&8B):~1,
kmember (X, ¥Y&8): ~mkmember{X: 5).

ubset{B8il&E2. 8.~ subset{81.8). subset{52.8}.
vbeset{X,8): —member{X, 5}.
ubset{X%, _):-always ¥X.

sgate{_,¥.: 3. —vari{¥l, i; fail.

egate{X, V&I, ¥1%I}: ~negate{X. Y. Y1}, I
egateld, YEL, Y&I1): -, negatelX, 2, 213, L.
mgated{¥: X1, N): —X==K1,

skground { "SVAR (ML), NI, N2):~1, N2 is N1+l
tkground { TEVAR T (NI, M1, Nid: -1,
ikground (X N1, N2): ~d=_ . [F, .. A, mkgroundlist{A, Ni. N2},

thoroundlist{L¥. .. Al N1, N3} -
mharound{ X, Mi. N2},

e mammrsmed T 4 S A L RITI. BT



R ITULIEIA L & 3 L% B oS3 132 10 .

1form{X}: ~debugon.: Lywrite{X}: nl. reply.

1Farmi¥:.

shugon [~
recorded{debug., on, _}.

ndebug @~
{ recorded{debug, _Pi. !': erasei{P};
recordai{debug. on. _).

ffdebug
{ recorded{debug. P} !. erasel(P};
vecovrdaldebug, off. _J.

sply @ —
repest.
tEyget(C).
ochey (G}, !

bey{idi: -1, ttypubi{ll:.
T {27y ~t, pffdebug.
{7} 1~ abort.

rite_plan{{if{__ U, WIiHLY.N}:~!,
tab{M}.writei{ll.nl,
Mi is M+l
write_plan{hW:M1);
write plan{ii. ).
rive_plan{{iH{i.N):—
tab{M} . write{ll.nl,
write_plan{k: N},
rite_plan{exit. N}~
tab{M)} writed{exitl. nl.

truel,

truel;

W 77 PLAN_WPLANC 4K LIBTED Ti3 LP15

(exEMAS 2972 EMASw®® ECMIOZ A. Bundy
(#EMAS 2972 EMAS#®® ECHMIOE2 A. Bundy
e EMAS 2972 EMaS#u%% ECMIO2 4. Bundy
reREMAS 297E EMAS®%# ECMIOZ2 A. Bundy
r#EMAS 2972 EMaBs#s ECHMIOE A. Bundy
FE#EMAS 2972 EMASs#% ECMIOZ A. Bundy
re#EMAS 2972 EMAS#w% ECMIOZ A. Bundy
reREMAS 2972 EMAS®#® ECMIOZ A. Bundy

ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE _PARK_SGUARE
ALAN_BUNDY_HOPE_PARK_SGUARE
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



DR S e L

ru#EMAS
rEEEMAS
sdEMAS
rREEMAD
saEMAE
FHEHEMAS
FHEEMAD

2972
2972
2972
2972
2972
2972

297

Gweed 3T Fser T vt

EMaGses
EMaSsEs
EMaAS®®E®
EMagusw
EMaBwes
EMAS®E®®
EMaAS#E®®

Zmse BEE § o Ged Tee

ECMIOZ
ECHMIOZ
ECHMIOZ
ECHMIOZ
ECMIOZ
ECMIOZ
ECMIDZ

PP

0978 PLAN_WPO 1K LIBTED Ti3

-op {950, xfr, Lafber: needs, affects, after_test,
~op {F30: Fi1, [alwayse: never. initially, wantdl.

—op {700, 1 fy, &},
~op {700, xfx. 1 ).
—op (&S00, Fi, V).

o ST B R s 3

. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy

LRLS

WOF78 PLAN_WPO 1K LISTED TIS LPIS

TOUTHMAS

Mas
F%EEMAS
sREEMAS
rEREMAS
rEFEMAS
e##EMAD
ruwEMAS

2972
2972
2972
2972
2972
2972
2772
2972

EMaBwwn
EMAGH#®
EMAS#a#
EMABs#%
EMAG##®
EMaB#ws
EMaSwws
EMAG®#®

ECHMIOZ
ECMIOZ
ECMIOZ
ECHMIOZ
ECHMIOZ
ECMIOZ
ECHMIOZ
ECMIOZ

e R - i

. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy

ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE _PARK_SOQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUMDY_HOPE_PARK_SQUARE

1

if3d.

ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_GOUARE
ALAN_BUNDY_HOPE PARK_SQUARE
ALAN_BUNDY HOPE PARK_SQUARE

ALAN_BUNDY _HOPE_PARK_SGUARE-

AL&N_BUNDY_HOPE_PARK_SOUARE
ALAN_BUNDY_HOPE_PARK_SGUARE
ALAN_BUNDY_HOPE_PARK_SQUARE

9 0} 0 0} 0 03 0

pe ]
m
73
!



#4EMAS 2972 EMAS##: ECMIOZ
##EMAS 2972 EMAS®#¥ ECMIOR
##EMAS 2972 EMASw##: ECMIOR

##EMAS 2972 EMABww#s ECHMIOZ

##EMAE 2972 EMASwes ECMIOR2

#HEMADS 2972 EMAB#E®w% ECHMIOZ
TERk

REPEL §_XTEACH 1K LISTED Ti1

kEeach
nfer
ande
ead
gadin
antdom
andomold
END

0951 #_XTEACH 1K LISTED T1

-##EMAE 2978 EMagwws ECMIOZ
##EMAE 2972 EMaABwwx ECMIOZ
##EMAS 2972 EMAB¥¥® ECMIOZ

#AEMAS 2972 EMABsws ECMIOZ
##EMAE 2972 EMAB##% ECMIOZ
##EMAE 2972 EMASE#s ECHMIOZ
weEMAE 2972 EMAS®wr ECHMIOZ

v e ures W vy

. Bund
. Bundy

A
)
A, Bundy
HHEMAD 2972 EMaSswe ECMIOZ A
Y
&
A
5

Bundy

. Bundy
. Bundy
. Bundy

LPLS

LPLE

3
A. Bundy
&, Bundy
&, Bundy
##EMAR Z97FE EMaBs#w ECMIOZE A
#
&
#
&

Bundy

. Bundy
. Bundy
. Bundy
. Bundy

s - FeEva
¥ BS N, ek e Tk & T % e s WP £

ALAN_BUNDY_HOPE_PARK_SQUAR

ALAN_BUNDY_HOPE_PARK_BSGUARE
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

ALAM_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE PARK_SOQUARE
ALAN_BUNDY HOPE _PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SGUARE
ALAN_BUNDY HOPE PARK_SQUARE
ALAM_BUNDY_HOPE_PARK_SQUARE

LR

RECE!



#2EMAS 2972 EMaSwwe ECMIOZ2 A. Bundy
##EMAS 2972 EMAS#ws ECMIOZ A. Bundy
##EMAS 2972 EMAS#%¥% ECMIOZ2 A. Bundy
##EMAS 2972 EMabw#x ECMIOZ A. Bundy
##EMAB 2972 EMAB=#% ECMIOZ A. Bundy
##EMAD 2972 EMaS##% ECMIOZ A. Bundy
##EMAS 2972 EMaSwux ECMIOZ 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 PARK SQUARE
ALAN_BUNDY _HOPE _PARK_SQUARE
ALAN_BUNDY_HOPE _PARK_SQUARE

F0952 TEACH_INFER 1K LISTED Ti5 LPiB
#infer®/s

#0060 type inference package
lan Bundy 14.11. 798/

#infer fact by backwards inferencess

nferi{faoall

nfer{goal. 8it}

nfer{Bpal,. Bit) -

backward _rule{ént. Goall.

nfer{Goali%Goald 8it) -

infer{Goall.8it},

= inferi{dcal; now!.

c— Fact{Boal.S8it).

inferi{Goalz: 8i%}.

infer{ant. Sigl.

#assert fact and trigger Fforwards inferences/

ssert_facki{Fact)

ssert_fact(Fact, Bit}

0752 TEACH_INFER 1K LISTED Ti3 LPi3

e
.

:~ assert_facti{Fact, nowl.

agserk{fack{Fact.8it) ),
writef{‘asserting 4t in situstion %E\n ' LFack. Bitl},
forall{forward _rulei{Fact, Mew), assert_Ffacti{New. 5itl) ).

# MAS 2972 EMASs## ECMIOZ A. Bundy

MAS 2972 EMASs## ECMIO2 A. Bundy
#4EMAS 2972 EMASs®# ECMIOR A. Bundy
##EMAS 2972 EMAS### ECMIO2 A. Bundy
##EMAS 2972 EMASs## ECMIOZ A. Bundy
£#EMAS 2972 EMASs## ECMIOZ A. Bundy
##EMAS 2972 EMASs#% ECMIOZ A. Bundy
##EMAS 2972 EMAS### ECMIOZ2 A. Bundy

ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SGQUARE
ALAN_BUNDY_HOPE_PARK_SGUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SGUARE

87
87
87
87
87
27
87



#5EMAS 2972 EMAS#s% ECMIOZ A. Bundy ALAN_BUNDY HOPE_PARK_SGUARE a1
#FEMADS 2972 EMAGE®® ECHMIOZ A. Bundy ALAN_BUNDY_HOPE PARK_BRUARE 857
#HEMAS 2972 EMAB®## ECMIOZ2 A. Bundy ALAN_BUNDY_HOFE PARK_SGUARE 81
#HEMAS 2972 EMAB### ECMIOZ2 A. Bundy ALAN_BUNDY_HOPE PARK_SQUARE 51
##EMAS 2972 EMAS### ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PaRK_SQUARE 3
#HEMAR ZFT72 EMAB### ECMIO2 A Bundy ALAN_BUNDY_HOPE PARK_SQUARE 81
##EMAS 2972 EMADs®® ECHMIO2 A. Bundy ALaM_PBUNDY_HOPE_PARK_SGUARE =51
F0I53 TEACH_MANDC ZK LISTED TiS LPLS RECE]
#mantdc

lisgionaries and Cannibals program
lan Bundy & 11, 79%/

#top levels/

ande 1~ gofromi{i3. 3,13, [0, 0,03, 03).
(Rn L9
gfrom{i0. 0, 01, '\Hight, 8BldLefts) - writef{‘which is gosl state’n \n’, L[1}.

ofromi{ieft:Right, OldLeftsy - .

legal{left), legal(Right). /m\,oc‘{

not{imember{left, Oldieftsl)i;

applymoved{left, Right, [ML, CL, BLL1: [MR.: CR., BR1}.,

writef('\nThe ieft bank now contains %t missionaries and ¥t cannibals wn’,
writef{’The right bank now contains Xt missionaries and %t cannibals “n’: [P
gofrom{(IML, CL. BL3. [MR, CR, BRI, [Lefti0ldleftsd}.

ofraomi{_, _, )} :— writef{‘Backing up one mnve‘i%’,ij}; fail.

sasrne

v

#decide which wasy to move®s

pplymove{IML, CL. BLI, Right, Mewl, HewR)} - {

{BL=17—} moveload{IML.CL,.BLI, Right: Newl., NewR); |

* moveload{Right, [ML., CL, BLJ: NewR, NeawL } }.

*move boatload over®/
woveload{Bource: Target. Mewd, NewT?) -

N

move (Boatliosd), maplist{l=. Bource. BoatlLoad).
mimaplisti{minus. [Bource. BoatiLoad,: NewB1).,

éﬁﬁ‘:_wé{‘m 2

mimaplist{add, [Target, Boatload, NewT1}, Prfpter_masg
Boatload=[M.C, B1,
writef{'\n move %t missionaries and %t cannibals sn’ [M.C1}.

#the moves®/s

iSYEifQ: 1,133,
wovel{l2, 0,171},
mvel{ld. 2, 113,
ovel{ll, 1,173,
vel{fl, 0., 11}

#is situation legals/

egai(i?“i; C.B1
{ M=

-

Moo= 03, L

egal (M. C, B1} :— writef{ %t cannibals can eat %%t missionaries \n’.{C,MI), fail.

dd{LX: ¥, 21}

= Z ig XY

‘#add and minus atve + and — on lists®/ ?\
1

vinus{fX:, Y. €3} - £ is X-Y.

-



FOP03 TEACH_MANDC 2K LIBTED Ti5 LPIS

#2EMAS 2972 EMAS##% ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
##EMAS 2972 EMASs## ECMIO2 A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
##EMAS 2972 EMASs## ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SGUARE
##EMAS 2972 EMAS##% ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
##EMAS 2972 EMAS##% ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
##EMAS 2972 EMAS##% ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_BOUARE
#5EMAS 2972 EMASs#s ECMIOR A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
##EMAS 2972 EMAS### ECMIOZ2 A. Bundy ALAN_BUNDY_HOPE_PARK_SGUARE



##EMAS
##EMAS
#HEMAS
##EMAS
##EMAS
#4EMAS
#HEMAS

FO954 TEACH

EMASE®®
EMATDs®®
EMASw®®
EMaAS#E%
EMASHR®

- EMABEw
EMABsERE

_READ 1K

ECHIOZ
ECMIOZ
ECMIOZ
ECMIOZ
ECHMIOZ
ECMIOZ
ECHMIOZ

LISTED

#read file term by term®/

an — see{mandcl.

T==o:

—anndl;

F0954 TEACH_READ 1K

HHEMAD
“iAS
MAS

##EMAS

HEEMAS

#HEMAD

#REMAD

HEEMAD

2972
2972
2F7E
2972
2972
272
2972
2972

EMagess
EMaSsss
EMaS#w®
EMagses
EMaSsss
EMaD®ws
EMaBeaw
EMaRes®

Tepeat.
sgen.

LISTED

ECMIOZ
ECMIOZ
ECMIOZ
ECMIOZ
ECMIOZ
ECHMIOZ
ECHMIOZ
ECMIOZ

A, Bundy ALAN_BUNDY _HOPE PaRK_SQUARE
&, Bundy ALAN_BUNDY HOPE _PaRK_SQUARE
A. Bundy ALAN_BUNDY_HOPE_PARK_BGUARE
A, Bundy alLAN_BUNDY _HOPE PARK_SQUARE
#. Bundy ALAN_BUNDY _HOPE _PARK_SBQUARE
#. Bundy ALAN_BUNDY _HOPE PARK_BQUARE
A, Bundy ALAN_ _BUNDY HOPE PaARK_SQUARE
TiS LPIB
read{T}, write{T): nl:

Tis LP1S3

&, Bundy AlLAN_BUNDY_HOPE_FARK_SQUARE
A, Bundy ALAN_BUNDY_HOPE _PARK_SQUARE
A, Bundy ALAN_BUNDY_HOPE_PARK_EBGUARE
A, Bundy ALAN_BUNDY_HOPE_P&RK_BGUARE
A, Bundy ALAN_BUNDY HOPE PARK_SQUARE
A. Bundy al.aN_BUNDY_HDOPE PA&RK_BOUARE
&. Bundy ALAN_BUNDY_HOPE_PARK_SBGUARE
A. Bundy ALAN_BUNDY _HOPE_PARK_SRUARE

‘87
87
87
87
87
87
87

RECEI



#5EMAS D972 EMASsss ECMIO2 A. Bundy ALAN_BUNDY_HOPE PARK_SQUARE
#3EMAS 2972 EMASH#z ECMIOZ &. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
#5EMAS 2972 EMAS=s# ECMIO2 A. Bundy ALAN_BUNDY_ HOPE_PARK_SQUARE
#5EMAS 2972 EMAS®## ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
#2EMAS 2972 EMAS®E% ECHMIO2 A. Bundy ALAN_BUNDY HOPE _PARK_SQUARE
#5EMAS 2972 EMASs®# ECMIO2 A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
##EMAS 2972 EMAGEs% ECMIO2 A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE
90955 #_READIN 2K LISTED Ti5 LP15

% Read a3 senbence %/

c= mode initread{-}.

- mode readresti{+, -],

:—- mode woerdi{—, ¥, ?).

- mode words{—, 7. T,

:— mode alphanumi{+, ~).

c—~ made alphanums{—, 7, ¥,
- mode digits{—: ?: P}

o= mode digiti{+i,

=~ mode lo(4, =3,

module{readin: fread_in{i1}1).
# Read senbence &/
gad_in{P}: —initreadi{ll.wordsi{P. L. L33, 1.
nitread{[KL, K2i1UJ}: —get{K1), getO{K3}, readrest{kZ: U]
gadrest {44, LT3 —1,
eadrest{dd. L3 -1,
gadrest{33, L1} -1,
sadrest{l, [KLIUJ): ~K=<32; '; get{Kl}, readrest (K1l U},
sadrest{Kl, [K2{UT}: ~getO{K2): readrast (K2, U).

ords{LViUI} ——3 wordiVi: ;blanks;wordsi{U}.
grds{l{J} -~ L[3.

ordi{Ui} ~—2 [KI. Elc{¥ KilL, ;alphanumsi{iU2};Ename{Ul, TH1IUZTIL.

~ {nb{N}) - [KI,Edigit{ilL: . digits{U}, Enamei{N, TRIUIIL,
(43 —=3 LK1, Ename{V, TKIML.

iphanums {[K1IUI} —3 [K1.Ealphanum{kK, KiJL: ! alphanums{U},
Iphanums{{1) -~ L[1.

IphanumiK, K1) ~1c{K, K1}
iphanum{K, Ky —~digit (K},

igits{[KiUI} —> [KI.Edigit{KiL, !, digits{U).
igits{Ll} --> L[]

lanks—> [KIEX=<321. % :blanks.
lanks -—>» [1.

igiti{iy: K47, KI58.

c{K, K1) ~K:ad, BIPL, 1L KL dis KAN/B8740.
o iR K ~R:946, KJ123.

SMAORR $ DQUATITR T3 1 TOTEN TIS 1| D98
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87
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87
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87
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##EMAS
##EMAS
=##EMAS
##EMAS
##EMAS
##EMATS
#HEMAS
##EMAS

2972
2972
2772
2972
2772
2F72
2972
2972

EMaSsus
EMaGEen
EMAS#®s
EMARR &
EMAS®®®
EMaSwsEs
EMAS®E®S®
EMASHEES

ECHMIOZ
ECMIOZ
ECMIOZ
ECHMIOZ
ECHMIOZ
ECMIOZ
ECHMIOZ
ECMIOZ

Ui - i -

. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy
. Bundy

ALAN_BUNDY_HOPE_PARK_SGUARE
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_SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE



##EMAS 2972

EMééﬁ%ﬁ gééiég 5.
»#EMAS 2972 EMaSs## ECMIOZ A. Bundy
##EMAR 2972 EMaSw¥#s ECHMIOZ2 4. Bundy
##EMAR 2972 EMaASH## ECHMIOCZ A&, Bundy

A

&

A

5

. Bundy

##EMAR 2972 EMASsE®® ECMIOZ2 A Bundy

##EMAE 2972 EMaBs## ECMIGZ A&, Bundy

#HEMAS 2972 EMAS#w# ECHMIOZ A Bundy
Tes

FOTSE #_RaANDOM 1K LIBTED T1

1

LPL3

#random#/s
#Random number generator
lan Bundy 22. 11, 79%/

#Get Num from Beed and update seeds/s

andemi{Bange. Num? -
sead{Seed}.,
Mum is {(Seesd mod Range} + 1,
retractiseedi{Sesdl ).,
MewSesd is 125%5eed+i.
asserib{ssedi{MesuwbBead?}.

#random number seed®/
epd{l3).

#Choose random slement of lists/s
andom_pick{lList. EL1) :—
lengthi{list. L)Y, randomi{i.d),

#find nth slement of a list#/
{1, DHdITLI Hd) - 1,

BhiN, EHdITIIELY 0~

Mxl., !y NI is N-l
nth{Ni, Ti, EL).

2 THE #_RANDOM 1K LISTED TI15 LPIS

#*#EMAE 2272 EMAB=#% ECMIOZ A. Bundy
##EMAS 2972 EMASB##s ECHMIOZ A. Bundy
##EMAS 2972 EMASs#s ECMIOZ A. Bundy
##EMAS 2972 EMaBw## ECMIOZ A. Bundy
##EMAS 2972 EMAS### ECMIOZ A, Bundy
##EMAS 2972 EMabuss ECMIOZ A. Bundy
##EMAE 272 EdMaSu#e ECMIOZ A. Bundy
##EMAS 2972 EMASs#s ECMIOZ 4. Bundy

ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SGUARE
ALAN_BUNDY_HOPE_PARK_SGUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAM_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SGUARE

nthiN:. List, E1}.

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_SQUARE
ALAN_BUNDY_HOPE_PARK_SQUARE
ALAN_BUNDY_HOPE_PARK_SGUARE

8T
8T
a7
sT
87
8T
8T
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##EMAS

2972

EMAG# 5%

PR

ECMIOD

Se sor ¥ W W

é.Bunég

E Tl 33T & WS T 3 EeS e 3 TTRIATD el WS W T T Eom

el ¥

ALAN_BUNDY_HOPE _PARK_BQUARE &1
##EMAE 2972 EMASs## ECMIOZ2 A. Bundy ALAN_BUNDY_HOPE _PARK_BQUARE &1
##EMAS 2972 EMASs#% ECMIOZ2 A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE 51
##EMAS 2972 EMAS##% ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SGQUARE 51
#HEMAB 2972 EMAS®## ECMIOZ A. Bundy ALAMN_BUNDY_HOPE_P&aRK_SQUASRE 87
##EMAS 2972 EMAS##% ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE 51
##EMAS 2972 EMASH#% ECMIOZ A. Bundy ALAN_BUNDY_HOPE_PARK_SQUARE 71

Teent-

QOT57 #_RANDOMOLD 1K LISTED Ti5 LPIS RECE1]

#randam#s
#Random number generator
Jdan Bundy 22, 11, 79%/

#Get random Num in Range®/
andom{Range. Num} :—
seedi{Seed); rvandom{Range, SBeed. NumJ.

#Get Mum Ffrom Seed First timen/
andom{Range, Seed. Num} :— Num is {Seed mod Range) + 1.

ow Mum on subsequent occasions#®/
gmiRange. Sead, Mum) -
MewBeed is 125%8esd + 1.
random{Range. NewSeed, Mua}.

#random number seed#/
sepd{l3).

#Choose random element of listx/
andom_pick{List, EL} -
lengthd{list. L}, randomi{l.N}, nthi{N.List,E1l}.

#find nth slement of & liste/
ERdl,DHdITId, Hd)Y - 8,

thiN, IHdITII EL) :~

Nxl:, ', M1 is N-1,
nth{NI, T1,E1).
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#arch. prh

inston arch domain
lan Bundy 5. 12. 80
se with winston #/

# space of descriétiaﬁ trees #/

paceiarch: [shapetree: touchtres: orientiree, directiontree, supportireell.

# description tree */
r f{shapetree, l.shapei{prismiwsdge.blockl),pyramidl}.

ree{touchtree, 2: touchreli{separate. touchi{marries. abutsil}}.
efaulti{touchtres, separate). % default predicate )

regfiorientiree: l.orientstion{lying., standingi}.
regidirectiontree. 2, direction{lefitof. rightafll.

reei{supporttree, Z: undefi{supports. unsupporisil.

# Examples and near misses #/

pecimen{archil, [blocki{al, blocki{bi. blockici.
standing{al), standingi(bl), lyingici,
leftofi{a: b,
supportsi{a,cl, supportsib.ci.

marries{a:c):; marrissi{c.a): marriesi{b.c): marries{c.b¥i}.

v imen{arch2, [blockial, locki{b), wedge{cl.
standingi{al. standing{(bl), lyingici.
leftofi{a. b,
suppertsi{a.cl. supportsib.ci;

marriesi{a,c): marries{c.a}:. marriesib.,c}, merries{c,bii}.

pecimeni{arch3:, [blocki{al, blocki{b), blockf{c).
standing{al, standing(bl}, Iuingici.
leftafi{a: b},
supports{a.c). supportsi{b.c).
abuts{a.c): abutsic.a). abutsib.cl), abuts{c.bili}.

pecimen{archnl, [block{a), blockib}, blockicl.
standing{al. standing{bl., lyingicl.
leftofi{a: b,
supports{a.cli; supportsi{b.cl,
marries{s. ci, marriesi{c.al: marriesi{b.c}):. marries{c,bl,
marriesi{a:bl}:; marviesi{b.a)1}.

pecimen{archn2: [blocki{al, blocki{b}), blocki{c).
standing{al: standingi{bl), lyingicl.
leftofi{a. b,

marries{a:c):; marrvies{c:a}: marries{b.c}:; marries{c.b¥1}.
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#¥archi. prh

inston arch domain

lan Bundy 3. 12. 80

=g with winston

ersion with functions #/7

# description trees &/
ree{shapetres; 1, shapei{prismiwedge.block), pyramidl}.

r {fouchtree, 2 touchreliseparsats: touchimarries. abubslil}.
- ult{touchtres. separatel. % default predicate

regi{orienttree: l.orientation{lying. standingll.
reei{directiontree. 2, direction{leftof, rightofl}.

reei{supporttree, 2. undefi{supports. unsupportsll.

# Examples and near misses #/5

pecimeni{archil, [blocki{lp{al), blockirpialdl, block{tmial}l.
standing{lpia)). standingi{rpiall: lyingitmiali.
leftofl{lipi(al.rpiall;
supportsi{lipi{al, tm{al), supportsirpial,tmi{al}.
marries{lipial): tmial}, marrviesi{rpial:;itmialr} 1 I}.

pecimen{archz, [block{lipi{al}, blockirpiall:. wedgel{tmial}l,
standing{lipi{al), standingi{rpiall. lyingi{tmial}.
leftof{lipi{al.rpialdl.
supports{lipi{al: tmi{al), supporitsi{rpi{al, tmiall.
marries{ipial, tmial}, marriesi{rpial: tm{all} 1 }.

pecimen{arch3, [blocki{lpi{ald}:, blockirpi{all: block{tmi{ali;
standing{lpi{al), standingi{rpi{alld, lyinglitmi{azdi,
leftofi{lipial. rpial},
supports{lipi{al, tmi{al):. supportsi{rpial. tmiall,
abutsi{lipial, tmial}, abutsi{rpial:tmial) I ).

pecimen{archnl, [block(lp{al), blockirp{al)., block{tmiali,
standing{lpi{al}), standingi{rpi{ali. lying{itmiall,
leftef(lpial.rpiall,
supportsi{lpi{al, tmi{al), supportsirpial:; tmiall.
marries{ip{al, tmia)}), marriesirpi{al: tmial}, marries{lpi{al.rpial)

ipecimen{archn2: [block{lpi{al}, blocki{rpi{al):, blocki{tmi{al},
standing{lpi{al}, standingi{rpi{all: lyingi{imialdl.
leftof{ipi{ad. rplal’.
marries{lpi{al, tmi{al)}), marriesi{rpi{al, tml{all) 1 1.

ipecimen{archn3. [hlock{lp{al)), blockirplalil, blocki{tm{ali,
standing{lp{al}, standingirpi{al). lyingl{tmiall.
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se with winsteon %/

e 1R WA
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- simple test example

SRR RE T
. Bundy
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. Bundy
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# space of description treei{s) %/
pace{block. [shapetresll.

# description tree{s}) #/
reg{shapetres,; i shapei{prismiwedge.block): pyramidi}.

sample and near miss #/7

pé&imenihln:kl:Ebisckiakl).

pecimen{wedgel, lwedge{b)d}.
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sfinition of Isciation space and examples for Winston Program

lan Bundy
# Fredicate Trees #/

res{gccurtres;

8. 2. 81 =/

sfaulti{occurtree: Freeof’.

Z:ocour_reli{fresof.containsisingleocc.mulioccl)il.

regi{simires: 2, sim_rel{differenti{unrelated: inversel: identl}.
efaultizimires: unrelated).

# éxampias antd

pecimeni{isoll.

pecimeni{isolZ,

pecimen{isoll:

ipecimen{isold,

specimeniisol,

nigar Misses 7

feingleoccix. expr_atill.23:.beforel’:

freeofiz.expr_at{ll, 11. beforell;
freeofix.expr_at{L2]1, beforeli.
identi{expr_at{f{l, 13, beforel. eapr_at{L2: 11, afteri},
identiexpr_ati{Lll, 21, beforel,expr_at{lild.afleri},
ident{expr_at{LZ1: beforel.expr_ati{l2: 23. afberi},
inverse{sym_a%t{lid,beforel, sym{l23: afteri? 1 }.

Esingleocc{x.expr_atili, 21, beforell,;

contains{y, expr_at{Li, 3. beforel},

freeofi{z, expr_ati{L[21, beforel’.
identi{expr_at{(L1l, 11, beforel,expr_ati{l2: 13 afterd).,
identiexpr_at(li.21: beforel.expr_ati{lil: afberil,
identiexpr_sti{l2]: beforeld,; expr_at{LZ: 21: afterd.,
inverse{sym_at{L13, beforel, symi{l23: afteri? 1 ).

[singleocci{z:,expr_atill.23:beforel},

freepfi{x.expr_at{li, 11, beforeld}.

contains{x., expr_at{[23, beforell,
identi{expr_at{(ll,11; before), expr_ati{LZ: 13 afterii.
identi{expr_ati{ll, 21, before). sxpr__ atziilsaF?er}},
identi{ezpr_ati{l21, beforel,expr_at{l2:2l:afberl),
inversei{sym_at{l{il. beforel, sym{L2], after?}? 1 }.

Leingleccci{z. expr_ati{li. 21 beforell,

freeofi{x.expr_at{(li: 13, beforell,
freeofi{x. expr_at{L2]1: beforeld .
different{expr_ati{Ll, 11, beforel), expr_ati{lzd: 11, afterdi.

identi{expr_sH{Ll, 2

2l befored.expr_stilil.afteril.

ident{expr_at{[2]1.before), expr_atil2. 21, after)i,
inversel{sym_at{Li]1, beforel. symi{l21, after)) 1 }.

fzingleocci{x.expr_ati{li,

23 heforell;

tfreeof{s. expr_at{ll: 13: beforell,

Freeafi{z. expr_at{L2], beforell:
ident{expr_at(Ll, 11, beforel, expr_at{L2: 11, after)}.
differenti{ezpr_at{ll, 21, before),expr_at{lil, afteri,
ident{expr_sat(l2]1: beforel. expr_at{l2:. 2], after)).
inverasl{sum at{lil: beforel:, symi{{21, afteri) 1 ).
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pecimeni{isold.

pecimen{isnl?,

pecimen{isolB.

[singleocci{x:;expr_at{ll.2]1. before)},

fresofiz,expr_ati{li, il beforel},

freeofiz. expr_abt{l23, beforel},
identisxpr_ati{ll, 13 beforeld,;expr_atl{lZ: 11:afterdi.
ident{expr_ati{ll: 2], beforel).ezpr_at{iid.afterld,
differentiezpr_at{iZ23.beforel,;expr_ati{l2, 21, afterii.,
inverse{sym_at{(Lil: beforel,symil2]1, after}:) I 1.

Esingisocci{z, expr_ati{li.21:beforell.;

fresofi{z.expr_at{Li. 11, beforell}.

Freeof{z. expr_at{i21.beforel’.;
identi{expr_at{ll,1J,beforel.expr_ati{lZ 11, afteri).
ident{expr_at{li, 21, beforel.expr_at{Lil,sfter}i,
identi{expr_at{[Z21.beforel.sxpr_at{l2. 21, afterii;
unrelatedi{sym_st{L1], beforel, symi{l23: afterd’ 1 }.

Imultoceci{z, expr_at{Ll.21. beforell,

freeofiy. expr_ati{ll, 11:beforell.,

fresofl{z, expr_at{i2]3: beforel .
identiexpr_ati{(fi, 11, befored.esipr_ati{f2:11:afterii.
identi{espr_st{L[l1l.21, beforel.expr_»at{Lil,afterii,
ident{expr_at{l21, beforel},expr_at{l2, 21, afteri}.:
inverse{sym_at{Lil. beforel, sym{L21, afteri} 1 ).
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#pair. prh I% is difficult for the untrained fisher
inston arch domain to follow examples of this complezity so

ian Bundy 5. 12. 80
s with winston %/

# space of description trees %/

here is & simple concept: two wedges.

pacel{pair, % each concept must have @ space:; is this ##righb#s?

Eshapetree: touchtree: gorientiresl).

# description tree #/
: {shapetree: 1. shapelwedge, block)}.
ree{touchtrese: 2: touchrel{separate. touchl}.

ree{orienttres. l;orientation{lying. standingl}.

Examples

pecimenipl. [wedgeizl):, wedgeibl},

standing{al), lyingi{bl}, separatei{bl, al}

i

pecimenip®, [wedge{al}, wedgei{bIi.
standing{az2). standing{b2}.
I3

pecimeni{pl: [wedge{al3d), wedgei{b3’.

lyingf{ad), luyingi{bl3)}
3.

Mear misses

pecimeni{nl, [blocki=d), blocki{b4d),

touchi{az, b2}

standing{adl. lyingi{b4}): separatei{bd. a4}
1. % two similar things. but not wedges

pecimenin®: [wedgei{af), wedgei{bd},
standingi{aB). standingibd),

I, % one wedges too many

pecimenind, [wedgeiadil.,
standing{ad)}

wedge{cd},
touchi{ab: ¢S5}

I3, % ones wedge ton few
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#winst

ational Reconstruction of Winston Learning Program
lan Bundy 1. 12 BO

ersion for functions #/

# Top Level Program — learn new concept #/
* 'ﬁ',!

#First time only accept an example #/

inston{Concept) 1~ !,
writef{ 'Please give me an ezample of s %t “n’, [Conceptll.
read{Ex}: nl,
make_reci{foncept, Ex. E0b j5: ERec ).
maplistigensymii{plato),EDb 5. C0bys),
make_subst{EQL s, C0bjs. Subst).
subst{Subst, ERec, CRec ),
maplisti{add_ups.{Rec: Chefnl,
assert(definition{Concept. COb js. CDefnldd, *
winstoni{Concept).

# Iz grey area in definition eliminated? #/

instonii{foncept) -
definition{Concept. CObjs. CDefnl:
checklist{same. CDefnl, 1,

writef{ 'l have learnt the concept of %Lt now. n’ [Lonceptl).

#Subsequently a2ccept either examples or near misses #/
instonl{Cancept) 1~ 1,

writef{ Please give me an example or near miss of a %E. \n',

read{Ex}), nl.

writef(‘Is this sxample {(yes. /no. ¥ \n’ L1},

read{Yeshol}, nl.

learn{Concept. Ex: Yeshoil,

winstoni{lonceptl.

# add default upper bounds in concept record #/
dd_upsirecord{Args. Name.Fosn}): define{drgs:Name. 3. Posn}i.

% wlight modify to gensym:. s0 it can be used in maplist #/
ensyml (Prefiz, _, NewConst) :— !, gensym{Prefix,NewConstl.

'# are upper and lower bound of concept definition the same? #/7 .
ame{defineg{Args.: Name. Posn,: PFosnl}l.

'# learn from this example or near miss #/

earn{foncept, Example., Yesho) - !,
detfinitioni{Concept. £0b 5. Chefnil,
make_rvec{Concept: Example, EOb s, ERec),
classify(CObis.EQb 2. CDefrn.: ERec, Diff, Verdictl:
isarnii{foncept., Diff, Yesho: Verdicth).

foaa Bl te o wmmmmmde LBoam Tiedr nd ralabinnas %7

[Conceptll.
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glhe_reci{Concept.Example: EOb s, ERec) :— 1,
specimen{Esample. Relnsd.,
maplisti{consts_in.Relns,CL}, flatten(CL,EObjs);
maplisti{iconvert, Relns, ERec}.

# Find all constants in terms %/
onsts_in{ll, [1}.

onsts_in{M. L3} :—
integer{M}, !,

onsts_in{Const: [Constl) :—
atom{Constl, .

onsts_in{Exp, Consts) :—
Exp =.. [Sumidrgsl, maplisti{consts_in.Args.CL):
flatten{CL, Consts).

#Fiatten List =/
lattend<lI, L3},

ten{iHMdiTiI: &ns}: ~
flatteni{Tl:Rest):, unioni{Hd:Rest: éns).

# Lonvert input relation style into internal representation as predicate tree %/
onvert{Reln: rvrecord{Args. Name.ExPasni} -

Rein =.. [Prediédrgsl,

length{Args: N},

tree{Mame, M, Treed.,

positioniPred: Tree: ExPosn}.

# Find Position of Node in Tree %/
osition{iNode: Tree. L1} :~—
Tree =, . [HodeiSubTreesl.

gsition{iode, Tree. [NiFosnl) -
Tree =.. L[RootiSubTreesl,
nnbh_el{M: SubTrees:; BubTree).
position{Node, BubTres,: Posn).

% find nth element of list #/
bh_eld{i, IHdITI3, Hd).

vbh_el{M: EHdITII.ELY @~
nth_2l{PM. TL,E1}: N is PN + 1.

'# Is this ezample, non—example or in grey area. by my definition? &/

lassify(Clb s, EDbys: CDefn., ERec, BestDiff: Verdick) 11— 1.
Findall{(Diff, make_ diffi{CObs.EOb s, Chefn. ERec, Diff). Diffsi,
best(Diffs. BesthDiffl,
verdict{BestDiff, Verdict).

‘# Find the difference between example and concept #/

nake difF{C0b js.E0bs.: CDefn, ERec, Diff) = L,
perm{EQDb j5, EOb 381}, make_subst{EDb ) si.COb s, Bubstl,
subst{Bubst, ERec, ERecl},
pair_off{C0efn.ERecl, DifF).

‘#Pair off concept definition and example record to make differences ¥/
rair_off(LI, 03, 033 = 1.
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o maplistinew_defn.ERec, Diffl.

A(‘

gir_off{{Defn. LI, DifFy -~ 1,
maplisti{estra_rec.Chefn. Diff).

air_offi{ldefinel{drgs: Name. UpPosn: LowPosn? | CDefnl,

EReac,

Ldiffer{Args.: Mame. UpPosn. ExPosn.: LowPosn: Verdict) | DiffI) -
selectirecord{Args.: Name, ExPosn). ERec. Restl: 1,
compare{UpPasn, ExPosn, LowPosn: Verdictl,
pair_off{Chefn.Hest. Diff).

# invent new bits of definition as necessary %/
ew_defnirecordi{drgs, Name. ExPosn};
differi{drgs: Mame, [1: ExPosn, DFPosn.: Verdictd) -
default_gposniiame.DfPosn).,
compare{ll: ExPosn,: DfPosn, Verdict).

# invent extra bibts of example record as necessary ¥/
stra_recidefinel{drgs. Name, UpPosn,: LowPosn},
differifras: Mame.: UpPosn: DfPosn.: LowPaesn, Verdictl)) : ~
default_posni{iName, DfPosn),
- compare{UpPosn.: DfPosn, LowPosn. Verdict).

# Find position of default predicate on iree #/7
efault_posn{TreeName, FPFosn) :—
default{Treeblams. PFred}. I,
tree{Treehams, , Tree’, position{Pred.Tree,Posnl}.

efault_posn{Tresame. L1},

# Compare positions in iree to give wverdict #/
ampareil E: L. yes) - asppendi{il._.E}. 1.
omparei{l, E.L:greyl) - append{ih E}, !
ompare{l. E.L:na) 1= L. ]

% Find best difference and return it %/

esb{Diffa, DifsFy .~ L,
maplistiscore., Diffs, Beores).
lowest{Diffs, Beores, Diff. Boorel.

# FHeturn difference with lowest score #/
owest{EDif+], [Scorel: Diff: Bcored 1~ 1.

pwest{lDiffliDifFsl:, [SBcorelifcoresl, DiffZ. Bcocored) -
lowest{(Diffs, Bcores, DiFf+2: Bcorel, SBcorel<Scorel, .

oweshb{lDif+iIDiFfsd, [ScoreiScoresl, Difd. Beored - 1,

% Find score of difference #/

core{Diff, 8corel} — !,
maplistiscorel:Biff. Bcoresl.
sumlist{SBcores. Bcore).

# Find score of individual differ &/
coreli{differ{ . _+ o+ _+_suesl; Dy - 1

atmes® s’ puees”  mean®  ernd”

corel{differ{_, -+ _+_._soreuds, 1} = 1,

e’ s’ e’ o eanens”

coveli{differ{ _ o _s o+ _smod: 2}
# gdd up all the numbers in a list #/
umiist{Ll, O}

uymlist{INiRestd. Totald :~ !,

it b ek Bt D0hTY. Taral iz SohkT 4+



# Make a substitution for replacing all members of one list
4 corresponding members of another list &/
ake_subst{(L1, {3, kruel.

ake _subst(LXiXRestl [YiYRestl, ¥=Y & Subst) -
make_subst{XRest. YRest, Subst).

# Decide whether esxample falls inside definition on basis of differs %/

erdicti{Diff.yes) :— checklisti{verdictl{yes), Diff), 1.
erdictiRiff:no? - someiverdictlino), Diff). .
erdict(Diff.grey’) :— zomel(verdictli{grey),Diff), !.

# verdict on individuoal differ =/
srdictl{V, differd , ., .+ ., 24313,

# adjust definition appropriately =/
# —

# if new sxample found &/
nliConcept,. Diff. yes. greyd - 1,
writef(’'This is & new sort of %Et.. \n’: [Conceptl),
maplist{lubk, Diff. New’,
retvact(definitignieancept:Cﬁbgsaﬂld}),
assertidefinition{Concept, COb js, New) ),

# if near miss found #/

garnl{Concept, Diff: no:greyl :— 1,
writef{‘This limits my idea of %Z%t. \n’:. [Conceptll.
one_ofl{excliude, DiEF. DifFL:,
maplist{diff_ _to_defn.Diffl,; New’.,
retractidefinition{Concept. COb js.,01d3 2,
assertidefinition{Concepnt: COb js.: Mewl) ).

# if nothing new is discovered %/
sarnl{Concept, Diff: Agree. Agree) 1~ 1,
writef{‘I have seen one of these before. \n . [3).

¥ or if contradiction is discovered #/7

# niifoncept:Diff: dgree: Disagree) - |,
writef{‘Uh Oh. somethings gone wrong. I will think agsin.\n’ L1},
fail.

# Move lower definition up & bit to include new example #/
ubidiffer{Args. Name. UpPosn. ExPosn, 01ld: grey}.
define{drgs. Name.: UpPosn. Newld} :— 1,
common{ExPosn, 0ld.: New}.

# bLower definition already includes new sxample #/
vhidiffer{Args. Mame. UpPosn: ExPosn: LowPosn.: yesl,
define{Args: Name. UpPosn, LowPosnij) .~ 1.

# Move upper definition down a bit to exclude near miss #/
sciudei{differ{Args, Name.0ld: ExPosn.: LowPosn. gareyl,
differi{drgs. Name, New, ExPosn, LowPosn., greyl} - ;
common{ExPosn.: LowPosn, Comm), append{Comm, [N{_3J:LowPosni.
append{Comm, CNI, New}.

# Take unnecessary bits out of difference /7

itP_to_defni{differi{drgs: Name. UpPosn, ExPosn, LowPosn, Verdict},
define{Args. Name, UpPosn. LowPosnl ).

2 Wimd smmman inikinl zubliet af kmin licks #7
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comnon{Restl: RestZ, Rest).
ommon{lListl, List2 [1} :—= !

# change Jjust one member of list %/
ne_of{Prop, [01diT13., CMNewiTi1) :— apply(Prop.[01ld,Newl}.
ne_of{Prop, [Hdi0ldl, [HdiNewl) :— one_of{Prop.01ld: New).

# Find out what grey aress still exist in concept #/
reyiloncept}) - 1.
writef(‘Grey sreas in %%t are:wn’: [Conceptl}.
definitioni{Concept: C0Ob ys.: CDefnl,

checkliisti{greyl,Chefni.

reyl{define{drgs.: Name., Posn: Posn)}}

reyl{lefn)

o  }

. ¥

write{Defnil.,
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1,1 Besic gpersticos 1.2 gvsrviey /
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Lontents
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1.3 Calllng #Haic
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BeilsTiDY

go~t1ing azaoigitence I provided by HELP,., Siven no parssseter 1t offers
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Mall wopssmi. Heluesn fros viswing fthe welp file back to Hall by
typing RUIT:

MaitiHELF BUaN

Yigwsglily

1.2 Overvisg

The HNail coaaand provides fasliitiss Tor coupnsing.:. sssngding. sehding.
rerpiving snd storing sessages. MNesseges 2re held i stars asgy Files

catisgdg folders. A11 the sorrespondence shich ealiptes Lo one tepis ceEn
T oopwvenisntly hetd in aomns Folder.

In tufFrs.: Bessages thewesklves consist of 2 suabesr of cosponenis. The
body of Sthe vseszge zonsisis of @ texit coasponsat:. 29 the hesdse of the
peasgge consists of 311 the sther couponsnts. ©.9.

Fubjectiisei ing on ¥esnesdsy, 2 Pa.i@s

From: B Shsaw

Tos 4 Baithe 3 j0RES

Fiegse Rote e ase locsbiolh for our zesting (e Heos Z01¥.
Ba

The praoses of coedesing 2 ssssegs entatls plscing text into thne various
goakasnents of the draft sesczgs {(whickh g aol Reld s 2 folgderd). For
gxeapis. pddressss go into the "Tot® snd YooiY conponents esnd the body
of the mossege goes into the “TerisY cownponent. & d@reft sessegs can be
Teandt which ceuses ity delivery te 311 the indicsted revipients? sach
i1l peveive 2 one~lime TELL sesssge Indicating that ithey have
putstending weil. aftze Acrcesitisg sssszges.: ths user asy selsciively
List thes. Furtbher wsenipulaticn of 2 sessege fes involve Forpargdisg
coplisge to sdditicasl recigients, Heplyimg to its suthar. Filing for
feter vefergnse g Biscesrding.

The seeeaqes in &8 foldsr agrs srdersd chronnlogiceliy snd ssy ke
referpnred By Ltheilr Index susher {(f.g. By bheir pozition In Lthe folderl:
i by welng speoizt 1a2heis. 3L gny glven sopent the sysiss hes z
currsat folder and pithia 1t 2 current sssdsege which ere under szpruting?
thie svoids having to gspecify 2 folidse snd sessege index Tor svery
ponaendg.

& stepdsrd folder caliscd OHINBRXY (3 crezted by the system. dhen the
Ba&1L comssnd iz iovaked, ife mngreaszl sctien g to Opee ithe stendesed
foider 2nd select it 28 thsy current Folder,

finty the draft GESE8ge a3y 2E sodified. Hawsver: gny kesssge In B
Fotder nagn by Dopled to thes draefis siaileriy. the draft sssssge can be

Filed In & folder.

You sre notifisd when 2 sezesge haes arvived for gow by & TELL sssssge
Frog the suggulive procges MAILER. &t this stage Lhe assssge has not

Buamoan s anh oememumed 1 em paeatre mamcevmge e ey ittt ozl bthe METL rossend zag
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1.3 Sstling #Sali

Tieg BEIL comuesnd of
2

Be calisd with o pareassters - Lhe progbam bhen
tepsps the prospd 137

n
Ha 1o indicete bhet it ls supectiang & W&IL

girsactiveg Lo be givern, Thig prospdt s reissued sfisr esch direcstive hes
bopn perforasd until the dirsctive BTOP or JUIT is giwven:t
Coupzngstalc
Hepils
leerpatively: the nesse of 8 Meil directive swey Be specifisd In Lhe
patls
ConmsntinATL(SERERT)
e
Compend sl {oanrass
I¥ 3 directive s 2o 22 given ®Iith pera2aeters: the Sirgctive naese sheuis
e foliousd by 2 Comnszd
4 CounsndifallL{lI8T RLLLP}
Balis
The parsgusetsrs Tor ggoch ASIL coassend generaslly take the Fforn
Cinpatssloutpetdy,  IT no Joutposld paremeter (e giwven then the sissh (/)
man Be aomitisd.
B cosmend nene neged aot by tugpsd oot o de Full zad in sost csses @ay be
ghbroviated 1o & single letter. Wherr 2n sebigusus nage 18 givens &.9.
HE®, then sliphebestical ordsr detesraings he ropeasng selectsd,. Hewnce “FF
witl invake "Filg®e: "FE" will invoks "Forssrd”. Loger case input is
crepted throighoul,
1.4 Sunmaey of cosnsnds
finnent - Lake cutstengding sTssgges Into the sgssEgs fotder
Areredtt -~ sdd g8 sllaz E-nese 1o the negasiaddress dgirectory
TempaeE - ppegate 2 draft sssssge snd of fer bo BEHD 0%
wiid - gigsbte coaponsats of the draefi aesssge
Pirertorg - 1ist an sxbtract of the nagsfeddesss dirsciory )
Digrard - gark sgsssges s discarded. or destirosy draft coaponsnis
RDisrredit - resave 2n K-t2ee fron the newsfsddrsss dirsciory
Eooe = jpvoke ELCCE to sdit 2 cospongat of the draft G2E5age
Edid ~ jpvake the stsaderd sditer fto sd4it & cosponegnt 0Ff the drafi
File - fopll BESES0R8 1o snother folder. ther discerd the sriginsls
Forgard - parkages up 20 sxisting nessege fTor resirsnswission
Bote ~ pake the ssszage specifisd the current nessage
Heip - pv&viﬁ& gr~lire inforgstion sbout B&LTL cosssnds
Ligt - gdizspiay S0S5TgsSe aw the ronsnls or list to &8 Tile
Reut ~ 1i5% the mext aes gﬂ in the feldsr on the consolig
Dpen - pake the foldsr snazgsd the asge current folder
HBubput - 1ist & wEsmagl «a g pent to 8 file.device gr the conscis
Pregvipus - 1ist $he yﬁéﬁiﬁah L@%ﬁugﬁ wn bhe consols
Buit ~ oxit Fron A4IL snd reture to the Bobhsusies
Benly ~ gregte 3 #4rsfe ﬁaagaga iﬂ repiy Lo oo received
Betrigve -~ renove "dizcarded” sistus froa asessges
Bean ~ producs g8 1ist of contents far the current folder
Bond -~ paolkegr upn 2 omsesege snd swbmit It for brgnseission
Stap ~ guit frop R&TL 2hd rPeturs to the Bubsysles
Tidy - purge discsrdsd sesssges Trom g Tolder

q " aonrmomas ing conventinss



Herrsses are poddrssssd o individusis by uwsing Sheir “"reripisnt bepes®
iR-mzmesl. Eaclh Bensss s unigus snd. Tor E888 usssre, govrrpaponds o
the surnyee string asscoisied @%th their EHE&E praocess {the szag siring
g pripted on liae printzs puiput bannsrsd. Every EEAE vsse wiih =
prigue H-seame ey Lhis Bous suiceszticelily sntsred into HaIL's
peagsaddrass dirgstory. This dirgctsry {(the RED dirgcioryl can be
cosssited using thae BIZECTORY somasnd. £ wesr fzn Shave his sprnzas
ghring {zny hesncg R-nsued chaesged by ssking 8 regueet to the Systen

fAanager. ,
R-nauge taske the Forsg dasas? Bt Cdirecipryr: 8.9-
Jedanes 8t REED

Hopts grg regsrgesd 28 having tnelr pun Hirscioriss: cpnitslning
userngabers. Hencg the folissging B-nases sre vallidg:

ERLEET Bt 2972
ERGU6Ss € Z¥PR0

“ar R0O directory sssess the st RO {or TERDOT? pert m2y be omitisd.

Bhewn 3 specifisd E-Asgs g bBeilisg processed by ASIL. Lhe case of the
tetters iz igparsd, 88 ar2 spoes grnd dots.  The Tollowing rulss slisse
Bppigs
- 2 list af recipiente can e specifisd by using consss Lo
seperate BE~nEass.
- any text sacioessd is persntheses "(...3" s jgnorsd uhen
gmziysing R-nages. .
- I¥ gn E-ngee zoniteing sstching sngle breokelis “W...3". a8y text
putside ths prglsz braschets iz ignored,

The follawing szddrsss tist shows these Toras:
Jadornes a8t BEED {(thiszs text ignorsgdly
ERCUET? © 2972 {usernusber sddressinglds
H.Jones <ERCCIR et 2925> {only texi uwithin 4 tzken zs the sddresed

upsr can aveld kRavinmg his surasese s5tring asde Knowxn to other UsSsrs 38
a R-mzae By sspiiing pereission HOHE to the suscutive process RATLER:

Gosmangd FERAIT(.ALL -FAILER.N}

AE Brpitrary nuaber of A-NS08E @2y Be sesocisted with 8 givenR sddress.
This mzy be convesnlsal uhere severszl peopls sheres g process or pher2 ore
perisn haes severel polss. Reguesting sdditiousl F-npags ae glizses is
pravided 25 2 v Faoility tszge the Cneabksasnd "Scoredi{it™ . beloul.

1«8 Hessage tigsis

Bithiy & Tolgsyr, GESS2ges C@n bE referenced ﬁg indey nusber (position In
the Foiderd: 2nd 2 colisctbion of asesages can bBe referenced a8t one bimes
b uzing compe: g nd dashss 33 connesciers. w?%rw the speocificatinm i,
P~y FOFRATY rofors 0 nesseges ongs sevens gighis nies. ninsity zad
gighty-nine. The zagls %faak?t is Iik@ desh pycept thaet it indicates
that dthe sub-list ifg in desc

#lugy, sertain Reygusrds Sg¥
fast”™ will ¢ a1t ®
1est ssszege In the Fot

in such #® 1istr BUL LR

e gﬁ dgﬁ of WwEssEgeEsy 58 ILhst "ngds 1013

bt fifieenth zag Lhe
gppssr aore than snog
ffianr™ aof the UESSEgGE.



[ RS F T Tt 3

Tetiarl.

i@?g% e ﬁ*&

BREESEOES
#

f

LeELEnt

cRhext

11
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giznzrdad

graty

tast

previous

Gaved

R ean

B sz so i B

ErR SR I e W G
ankge bhat "L i=
ronoars fora of “#as
defined Lelow (with the sxetegption of “dra
purrent folider? Lthey srg g5 Follows

- T ® RN T - - - -

e ExF AR T3 A I
= Rl I

FL® saiate o

mgssage v in Lhe fFoldsp

mEsssges A to @ {(n Tese than @)y IF m 18 omitbeds ithe
wripge 1 is gezumsd. IF o iz pamitited, the nuasbsr of Lhe

legt wesssgs iz pesuand.

DESERGERE N Lo o® N greater then al: IT m i comitteds
the nuabsr of fthe lsst gessege s ssevmed. IF w is
prittad. th& welue 1 ig sssuaed,. :

uhers "c” reELr2SEntE the nsss of 8 WSSS8gR CoRponent
This

#will selsct 511 asssiges in the fToldger whose “oF
cpepanent inciudes the indicsted Lext (& gives the
CHRVEPEE), ¥.3. FROMSJIONES The bext coagparisasn
jfgnares the cass of the cha“autews,

211 pessgges In the Tolger

the WRESIGE CUPPEntlY undsr scrubing
MEEERgeE RRBIoH Neve Degsk giscardesd 1o B TED
whick the jsnitor haes mot yet taken swesy {sge the

"Biscard” cossand: bBeliou?

1 mes5Sa80F which te Curesntly bBeing prepsred
t meid In eny foider

2

tae Tgst gosssge s the Taidse

geseges which have bBeeh scoepisd in this H&aTL seseid
mwt which khave not yet keen LISTed

»

the First asgsege afisr the current one

mEesEges In the fFolder ghich sre ot discardgsd. asis
BRESER 3 ssved
Lhe CureERt pas

the Tirst asssags preceding

w3

ﬂ

forugr drefl sesssges which hsve bgen saved by be
FILEd in Lhe folder -

3
]

MBEEERAGES xai wugre prcegted in & previpus BAIL sessi
and heve no6 ?@% Besrn LIBTed.

cospanents

zgd of 2 ssrigs of cosponsats. The body of the
F g "Texti™ cowponent -~ 211 the othegr cosponents

Indicegbes the dats gngd tioge when L1he USSER3L WES sSehit.

Gives 8 Brisfd indication
displisysd whan &%b BEEES

£

-~ - * g e s e v
z short Fars of Ydrafi® (ot "discgrodesl
RS )

\

bk

5 &
birtn Lthe hepder of the wesssge. The following soupasnsnis

Tomalirzhos B sent Lhe H2EEE0AE. Thise Figld wey be st by the
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GRNIING & REEESgE oOF EhnEohE BIERT R ZEnOs FOIR OENIE LEEEs

2, 4 T . ey -y £ 3
HaILER ill add 2 "Sgaderi? oosposzat o bthe messzge Lo shown

who sctueily ssnt it.

Sendert Shows she sctusiiy sset the ssss
HEepsd® coapaneat iz ast zuthsstic,

Reply tor Thies allicus the ariginster of the sesesge to indicetes where
reoliss are o be ssnt.

Tod The ang or gorg prlesry recipignts of the nEsSE3g98.
nod gne o gere sgoogndery reciplienits (sho receive cesrbon copigsl.

o
L]
¥

ge ng oFf gore tertisry reocipients (whe reogive Bling carbon
cosies: sge bBaiowl.,

fag IDT This bBelds 8 unlgue sesssge identifTier end s comnposed of
theree peeriael

1 hast nsas

2y 8 nussric fdentifisr allocsted By the sepver

S} gate sung tine when the gescggs wes sent

In Penly 07 This cosponent

g gassd Lo 2 messaEgs By the REFLY
conmsnd,. gng identifie

2 the wsesesege Being repiisd to.

1iawe T8y Consents 1o B
i

= I LBEE MEEEEgE WILhOout
g btRe coatente of Lthe se =

GESF.

after: This cosponssnt cortzins 3 dety gng tige wnich Sslerpinss whegn
thae Bpgsages i to Bg detiveredg. Seg the sectioh on
“Tisg-deterainsgd delivery”.

: Mgt Tifled in gr gssed by sny AaTL fusmciicn: Ihis
paponent mey conisin agny texit.

Heygworde: fgsiny thiszs coespansat asy contalsn gny text snd msy be used
te clsegify sssssges or to dirent the ppeestions of prograas
which sgtensticsily receive znd senipuliasls CSESEgRS.

Folders Indicstes the asas af & foelidse In ghich Lhe sgnser reropasngds
the resiofent i File the messsgs.

Bhgs ssnding & WKESES42 18 § ausbesr of FROIIgisnts. LRE SERUBP Ry
doteraing bow such inTorsztics ssch reripisnt epoeives shout his
go-reeipients by selsctive use of the “Tei™, "ooi®, gnd “bBooi®

roeFanents.

Tol: cot o2 recipient Is sither of these 1ists haes detsils ealy of the
gthgr YTolY gad Yoo recipients incleded im mis copy of the
nesssge ~ the Ypool¥.recipisnits sre sxciuded.

boos 2 “Yeoo:Y racisisnt i1l recsive 2 copy of the szesszge
canteiniang the "Te:™ snd "ecpi® repipienis, zgnd ghowing his
prn nazas stone in the “"booiY cosponsnt.

Hesnsg: 2 wpssags sddragess

T Biachk
cey Browa
boos White, Brey

1 i% Y e wmaraioosod W osaerlh ome Folinugss



Biack snd Browgs -

T Bigoi
LEF Braun
Hhite - Ti:d Rlack
LEF Broun
Biroe Wit

Thisg foasrure RELY PR USETOT wRers 2 distiriutiocn 118 conLtEsintng &8s 0y
pesss s given ~ ihe sender cos sveid burdeaing sach recipient with &
loeng 1ist of weess is shick he hese ne interest.

Bany of the comwsnds of ke ASIL Drogr3s LEKS B RSES838 CoabRoRERt
paraseter. The full specificetion is:?

fegapongnt nsssridaessager{<foldsr nsmed}
B.g. CLIGILETTERS)

“we felder mear can ususlly e ocnittessd -~ By default Lthe seszige refereed

= ®Bi{1 Be in the cuvresnt Foldse. The {esssaged pari of the
specificetion wey glso be psittegd: in which cese the cutrent pRESSRgE
padaer sorypting s zesumad,. Hesce the pesssge coupsnent spescificetion
T, refers to the "Toi® coxsponent of the current sesssge in Lhe
current folder,

Mesdage COGPONENT NENSs CBR ke sbhbreviszted to 5 sherter Tors - in 811
ceseg, the first twe characlters of esch oozponent ness give 8 unigus
sbhrgvistion {herss "rei” je gouiveient Lo "Referencesi™i.

oy

%
-

B OONe RESERgEE CEn

Hobs thet § nessaqr Heygword phich ey definge aorg 4z
* ] Found which netches

=
be used ~ the wnessage seliscisd is the First sess
the keywnrd,
Hesoe “"BubjectiNEd” cefers to the "Subjgectsy” coatonsnt of the first MEWR
sessege in the current folder.

i.8 Tigg-detersined detivery

GEIBEgE w3y b szat with 3 “deliver after™ spsocificetion which delsys
the delivery of Lhe vesssge onbtil the current date zed Lties ie after the
gaie and tias spesified. Thiszs is wsseful far sending reainders fo
gnursetd or others. Thz dete specificeticon wsy be a stegndsrd dete {(8.3-
1% uly 1¥81%. or g day of the weel (HONLAY!. or g keysorsd (TORORROH:.
The tise spseificeitice sgy be in hours sod sinuiss {127Q33 oF ansmonic.
Dates zre Preoognised (6 ¢Erinus Torms, @ =%, 13 Jduliy 81 @ 13 7 &1 ap
Sy 1% 1¥81. Hissing nuabzre are Tilied fros todays date excent in the
ppge of g spesunic mewbﬂ Wit o dzy fatliowing., whsn the First of ithe

ondth iz sssuvasd.

¥
s

Hagagpic ﬁgtaa gre & weskdsy (Fusndsy. Nondzsy 2tc.d, Todayr Tomereows
Beaky, Fonth and TREC. wggkémgﬁ 2re sleays In the future - IF todays
meﬁﬁﬁﬁy is Ep cifisd, the pocswgr is deliverss in ssven days Line.
“Roegk™ sperifize Lthe Fﬁnt HEel {ﬁ&ékb stegrt pom 2 [Sundaygi. "HMoeath®
gpgoifies nawl menkk {wiich ssturs g starts on the fFirstl. "Yesr”
gpenifiese nsxl ysar {Pﬁawte ng 1=zt é gargl.

4

nu&

b

Thz feliawing rolsr $ords zere avelisblies wexrl, sfters 8t: Si008.

Tige spegcificatieons v 1f the Fors BRhTee o8 3 24 Bous C100KE.  #AsgRonic
Lingsx sre 2¥Blliskicy Sepakfeed (23100 guir Lungh (12:40). Hoon (1230013,
Ten {4300 par, Dipnse {9906 pr? ged Hidnight.
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gives in rs %ﬁm e Lo bhe “"Ssad mogt® propRi oshich foliocws the COF

=
FORYARED aprnd BEPLY zosszads

‘l

Bai13BEND aAFTER LINIH TONORROW
+ 1

M il :5ERD 2 {indicetes 13tk of ithie asnith)
Bond nos¥ @ BEXYT HEEY {eauslis next Sundsyd
Fend wnou? ¥ iQ ﬁ” {1GeRm Sugust this ysarl
By dgfsully 2 copy of 311 aosssges sent s filed in the curpent foldger,
The copy msy b directed elesshers’
BAITIBRENE 4 (send meesege 4 snd File & copy in the
cuprent folder}
By it IREND SFZ {send fthe dreft zagd Fils & Ccopy in foldger F218
HE 11 tBERD 4. FHUNGAY/FE {gand aessage 4 for dzliver ; next Pondsy Bnd
Filte 8 copy in foldse F33

The "Send noe?" proept foliows 2 oell of CORAPOSE. FORWARD or REFLTS

Fond nau? ¥ ¥ {send 2nd Tile 2 Topy in the currsnt Folder)
Beng now? 1 SFZ fssnd and filg & Lopy in fFolder F2i
Tond snouT ¢ NELT NEEH// FRlisend acsesge Topr dslivery nesxt wesk sng File

B sepy in folder FEZ

To sveld Fiting 8 copy of the aessage in 2ny folder, specify the dumasy
Folder JHULLS

BEilisEND FoHULL
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Tois cossand s ussd 1o £FoCepRt SSSE306% 588t L0 400 BY OLARS USFEFS.
By default: the messages P2 put in the cuerrant folgdse:

HalizaL0ERPT

I the “falder ngner pargsster s sperifisd: then the me&sagaﬁ gre
stored (n thabt foldee (L iz sade the purrent folderd The “<B-tzgel
pareseier is reguired in tun Csses?

- whgre 4gou @#88% e sccEpt sell dirscisd o 2n sligs E-N868s B.g.

Hell1ipLOEFT E®AT Sugosstions/BUERBOX iputs wgil sddvessed ia
“ENHA&E Suggesticns” into folder BUBEBRON:

~ whePs QoU Zre screpting 2§l witkhin z2m EMAAS process other thas
YONPE OuUfr 2.5.

HailIRECEPT 8§ Shaws FABRS
gfter beking ths nuistanding ussssgesr: £ SCAN of new wesepges (l.g.
srsEages notl yget LISTa4r {g psrforssd, end gou gre afferesd Lhe option

g 1isting Lheg.

1.%9.2 proredit

Bail1salURERTTY

]

gdditiconel B-nsags for thepnssilves
€ #dirgstory. Thiz wzy be pEeful wghers
severel peopls ks 2 procpss: ar zmhers gne person hes
severgl rolsge. The fTeaoilltg shoeuld not be ssed to defing neaass which
@ill e smeesningless tg sost ALIL wsers. such zs snickaszess Enswun ts
suiy ang pr tyo peopis.

Thig cansend 2licue wss
{glinses? to Lhe nzessd
Eod

ToE #zy 8isg st g passygord Tor the E-msag unich #1111 ssks (€
puseibis to swcept sessgges 2 gnother sddress {sps SLEEFTI.
Fegeenurds o8y B Uz to sevan charscters lang.

It is slss pozeibpte to set 2 "Depasriasent™ fTistdg (31 chargcisrs) to Be
pggneiszted itk ths Re-ngas. The [aforestion is dicspliaysd whesr 2
sEEreh Iz wmedr 5 the nagselsddrsess dirgctory (see DIRECTORY?! snd is
intendsd e a&n sld to distinguishing recipients with sisilisr K-nsues.

Hats thsdt ¥ oy w20t o have your defselt Re-nzge changsed. this cen
orly be Homne by sppliceticos fo the Systes HManager.

Hai1:aROREDIT

ﬁnaﬁé» Hpil Buggssticas
Fresuards GHRIDE

Doparivsnts EHaZ Asll Suggsstion Box

195 Lonpose

IIROATOESE dogeporasnt naeswsd

Thig sougsay CFffers o cspavenisnt Ray af cresting 3 dreft Besssge.
The wdrefi iz first clzssred. then proapits a2rs lgsusd 28 indigsied:

FBEIIICOAFOEE
Ty dl.dpnes



Sann nowT 3 ¥
messzge sent and Pilsd

Ingut Tor Lthe "Teubd™ and "Cossentsd” cowsppasnts iz fsreinsied by 3
colen (3} o g asteriek (27 gm g line By iftsslf (Lhe proest issued
an garh line i 393, alterastively: =0 £F cherzcter {cantroie¥l

#will terainests ﬁﬁﬁ}iﬂg&ﬁs

The iaput For 211 other soeponents 2 noraslly teeraineted by =2

perl ing. ﬂnt§ﬁ33&fﬁp fings sre sllowad sned zen be specified in two
wEge. If the ling gnde wilh 8 cownez {§ is sssused thet pdditionsl
input follows. &lteenstivelg. an supiicit cantiﬁwatiar charsoter &t
the end of the Ting. backslash (Wi, aii&&a 2 furbthar line te be
taput. The bzcksissh chaepscter (teself is nat fnciuded in the mesgage

cmeponent. Naell input iz scoepled,.
In gddition te scceptiag texi. bthe CONAPOEE coumzad will cept the
wantents of an EARE Fils ar of 2 cosponegnt of 25 exfgtfﬁg GEEEEGE.
The pscspe character 87 gust be ussd fto indicate this Fora of inpui.
?ﬁﬁ wmEy regusst Lhst prossis sre fesued far sdditions] mssssgs
cowponents by giving Lhe cosponsnt nsepes 8% parasziers:
Beli:CORAPOSE CE*
Toi RERCUIFNAMNES
sy Jodongs. RaMiTl
Bul jeets BBubgsoid
Texts
LR R A 3 AR
Send now? ¥ N
Megitls
Iin this exzeple, 5 Fi1g Iz copisd L2 the “Tod™ couponent of Lthe
draft, the "Bubgeecdi” cpaponent of the rwrrent nesssege i85 copisd to
The “Subgsci® pogpemnsat af the drefit:. gnd the "Texii® coapanent of
megsege 4 I copled to the "Texti® rcospansat of the deefi.
Mote thet &2 messsge sousposents 2.g. “BTEATI™ (e distinguished fros 2
fiig af ithe szes nsse, "BTEXTY, By bhe presence of 2 colon.

The respousiE o the “Sgnd now?® proapt ssy B 7YY o “H" o & dasis
gid time indicvaeting deisyed delivery -{ see Tisg-detersined deliverygld.
By defauit &8 copy of iths s2gssege e fFilsd in bthe curresnt folder.

If the dratt nezssge ag in Lthe z2xenpls sbovel. (i sy be
& L

By the BERD cosmssd.

Maiizonry finpuitriigogpeaznt OF the 4raft oFr ZRAFTE

apansnt of the draft.

28 1o the drafi. If

‘&aﬁ gngd the text t& g
want of the drsef is

- Aliternstive spurces
gn existling GNESS3g96.

i1

THis conreny s#1iowe tEHt Io Bs oo
gltteranatively & cConpisie BSs88;

Limputd> (s not speoctfiesd th
capied iz resd froa thig ters
mist specifisd., the “Texb:® =3
uf iepul sre am ERRE Ffile or 2 tﬁmy gnsnt &

»
i
i

§

#Hailsohry {8a psraasters, g9 inpul is prospisd
Texts far znd is teken to be for the "Texii¥
sThis is inpid cosponsnt of the draeft sesssge)

» %
€ ¥
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drafi mes
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i

AeiisafY L7570 {oopises the "o cownponstd of fhe cugreessnt
wEzsage o Lhe "Tar™ coupunsnt of the drsfi
nEEsage;’

fiternstively. 5 couplsts apesege {i.8., 211 ite coanponshis) asy be
copisd Lo the dreft sessage. I this cses Lhe defzult fFor fLhe first

=

pErgaeeter is the current S238248.
HailroorPY SRESFT {gopige the cyrersnt sSsssge o the drafil

MElisCOPY REWSDRAFT (£00igs the Tirst AeW GESEEgE In Lhe
current foldser $fo the drafil

1:9.9 pirsclory

OaiisRIRECTORY AR-Nagng #33K>ATouilpues

This cosmead F1i08e 2 sEzedh 1o D ssds o7 the nopslzdadress
girsciory. Tog ssarch zay be for gpgtific E-nzms. agr for 11
g petes cosgsng FILES: the sssk

=
B-nzasce thaet Fit 5 s288. &g i»n ithe Subsys
comsiets of up Lo bhrss FTlelds ghers 8 Figld s gither 2 sivring of
erplicit gsharaoisers or bthe syebol "8Y; rapresentiag Bay chaersfisrs.
Pnper pnd isyer cssp rharscters sre noed distinguished. gnd epece snd
dat characisrs pes ignored,. Inforssiion iz given an ssch BE-nzae
seiected: undsr the Tellosing hesdings?

epr -~ L QEgr NUEBEPr Lt BRICH ssssgges ere g2l iverag
Hpst ~ thg ‘Bosl on gRich ke Precisisnt s sporegitsg
Tupes - gurrzntly LeRkes onr of tuwo velues:d
E'ngneg - thg HE-neae (g the standard procsss sLPnags

@
st ing: sel by the Bystes Mansger

altas ~ the E-n2gg ¥Wes scorsglitess by Lhe ysee

%
hhimeeif

Bept 8 yser~dsfined Fietd st by SCLREDIY
The douiputlr serzssier wmey be auil {ilapiyging sobpuelt to the terainsil:
or B Pitensse or device psez. Edeseplss?

Hel 1t DIRECTORY #ghaw
Ml iiRIBECTURT XAALDRSLF

1.9.6 Digcard

P1IRIBLARD dnesszges oy dreafil coaponsntsr

iz conmsng 8rks o OF RoeRE BSSERg8s In Sthe current folder ss
beping discerded, but doss not physically reasve them or re-nusber the
eopayiging gessages e the feldsr. The sotiocwn iz tike placing B
#Esssge in the wgebskin ~ 1t e still svsilasble though Tess
convesisnt o pocses. and s subgect to peresgnent ressvel later by
the TIDY cosssnd (sse belswdl. IF¥ mo TIDY haes besn perforsed after B
DIBCARD then Lhe RETRIEVE coassand £zn bs used io rscover Lhs
HEEEBREESE .
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Pﬁﬂ%?@ﬁ%ﬁ Ingy RETRIEVE.

Aell:DISCaRy 1~4,003-88VER (discesrds sesseges 1-4 zand 211 S6VED
mEsesges In the currsnt foldsr. plus the
it oospanent of the drefil

Bpil:DIGSCARD RBREAFT {adigrerds 211 compunsnts of Lthe drefi

BESBEEQE}

The lzet sesgegy specified in ihe liet Seproses Lhe current sesssge §F
it iz not the dreft.

1.%9.7 Bistvredis

HalltDIBERERIT
This copeand repoves gn B-maasg fTree the nsssfsddrsss dissctoryg. &
peseword sost be suppiied 1T the cowseesnd iz czlisd fros sny DPOCSSE
pitier than that szgenisteyd with the E-nssg.

ﬁi%ﬁ?@ﬁiﬁ‘iﬁ calied g8 foliows:

BeltisRISCREDIT
BEuanes HaIL Buggestions
Fazsuord?l GRBLDE

1% 8 it

Bl itEaCE <cogponent ok E83F fFilsxfToosponsnt of thsg drafir
BzpiisERIT <Jopaponent or E8&E Fiissfdcosponsat of the deafis

This copmznd gliows an ERAGS Tiig or an sxisi
gmzesege Filse Lo be sdidted, gnd the resulid p
thae drafi.

#g coaponent of sng
=k

i
iaz in 5 cagponent of

If ap psrzasgters grs glveny fthen The “Texii™ corgponsnt of the draft
mpsrage iz edited. If an puitput dreflt cosponsat {i.e. egne following
#4R: fe given, bhen the sxisdting contents of thseit cosponsnt are
gyerwrittien., Hote that 5 Tilsnges "CLY iz distinguished fros B
poesssge cosposent TOLIT By thy pressncs of 2 ocolon.

Azt isELCE - mEits $HE “Texb:™ sorponent of Lthe d8refi-
cresgting It if mans siresdy sxists

Bail1sERIT REE - @gits $he oLt couponent of the draftie
cregiing it i none exisic.

BEiIELDE Teriticurrentliegxnty - pdits the "Texis* cfosponent of the
purrent apsszge 3o the "Texi:” cosponsat
2f the drsefTi.

Bei1IEDLT £TO3 ~ 2dits 2n seply FTile o the “To¥" comnponent
sf the degft.

Mei13EDIT AYLISETATE:Y - gdily gn ERal Filg to the “Te:™ Couapoenent
af the drasft.
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stf Firet gnd last in the folder to folderbd
1.%.18 Forregrg
Hai 1 FOREAREG Jupssigesr
This ootaznd $8xdE & Copy of 08 oF S0re BessEges to snothsr gser or
yagre. mBell issyse 2 proest for bhe nees of Lhe user or yssrs Lo
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bgcares the syrrent ARSS258.
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1.%.11 Bata
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Input Tist of asessges deferlits o the surrent wsssege. The draft
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The 18t s2sssge In the 118t of geesages to be Filed peoopes the
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o
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SLaN {(ser bpliswd iz pe

smitted, the gurrsnt
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\

5P - tistg 211 mew mecss@ges plus the drsfi
it the 1inse printer
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