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Bernard Silver
11 February 1984

HELP FILE FOR LP

PeEXE 1s in mecls soc any member of the PRESS project can run the program run
ity typing LPe

P has two basic operationsy solving equations and examining worked examplese
‘he two methods are described belowe Some of the deseriptions talk about
urning flags on and off. Unless otherwise indicateds to turn on flag Flags
ype Yenable Flag"e and to turn it off type ®disable Flag®e. If the flag is
‘lready set to that velue a message to that effect is cutputs.

guation Seclving

‘e do the first type *“sotvet(Egn}®s where Egn is an equation in xs or
SSLEEiEQ&sX;&RQ?“ for the general case as in PRESS. -

¢ start withe the program will not be able to solve many problemses as it does
ot have the rules or schemase If desired the standard ruless examplese and
‘reblems can be read in by typing ®"wep"s to read in the worked examples and
emss and "rules¥s to read in the rules and predicatese. Alternativelys
. texamples® Lloads the examples problemss rules and predicatess The
\w,xéms are caltled t1 = t7¢ and the worked examples are trigle trig2s trig3.
There are more but they are not safel}

he Last equstion can be rerun by typing "sredo%e. This is untike PRESS in that
he tast equation is automatically stored without the need for a go predicates

yping "generate_problem® causes LP to generate a set of equations similar 1o
he one that produced the last schemas (see section on worked examplese} The
ser can then indicate that LP shoutd attempt to solve one of these eguations.
his allows the generality of the schema to be testede.

yping “"show schemas" just displays the schemass without asking if they should
e removede

yping "show solve® ocutputs atl the steps on the solution path of the Llast
guations this command uses stored assertions and the equation is not rerune

ed Examples

un a worked examplesy either use one of the standard problemss or type
give_example® and the example can then be entered Line by linees typing Tend®
n a new Line to finish., ®xredo® will rerun this examples TYyping %Yold_xredo®™
itl first remove the new schema and any new ruless etce that have Just been
ddeds before rerunning the example (iece it restores the program to the old
tateel

n giving a worked example & few painful conventions have to be &sgés If a
ine of the form A*xB=8 occurs the next Line must be A=0#B=0. How the line A=D
or B=0) occurss followed by the solution of this equatione. Then the -other

actor is givens followed by this equatione For examplel

cos€x} + 2 * cos{2 * X} + ¢cos€3 * yx)}y = © >

cosfx * 2} * cosix} *x 2 + cos(x * 2} » 2 = @,

cosfx * 2¥ * tcosix) = 2 + 2} = § 4

e
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cosi{x = 2% = 0 # cogx) = 2 + 2 = §

coséx * 2} = @

x = (nl * 360 + 90y * (1/2Y # x = (nl * 360 + =90) %= (1/2)
cesix} * 2 + 2 = G

X = n2 * 360 + 180 # x = n2 * 360 + <-18¢0

simitar remarks apply to the Change of Unknown case (where the substitution
tust bhe, explicitly showne as must the substitution back} and disjunctionse

jefaults for Flags

tormatly the worked example is not output at the beginning of the rune This
ran be turned on by turning on the ®output® flags and turning the flag off
igain turns off the outpute.

P assumes that the user is at a CIFER terminale use disable cifer to switch
‘Bis ftag off.

‘hen solving eguationse LP uses a toop checkers The default value of the Loop
tag is T"yes", If the program finds that it is trying to seclve an equation
hat it has met before (on the same runtls it will output a message and ask the
ser what to doe This i1s not zlways due to an errore sometimes the sanme
guation is arrived at by backtrackings but there is no real Loope.

he flag c¢an be set to "no%, in which case no loop checking occcurss or it can
e set to "warnty in which case if the Looping conditien occurs a warning
essage is cutputs but the program continuese.

hen the ftag is set to yes and the user is prompteds the options are
ontinuings abortings setting the filag to warn or nos or entering a breake.

hen LFP is given &z worked examples it will sometimes produce 2 new method to
xptain the example. This is only allowed if the "new_methods® flag is turned
ne which is the default valuee Turning the flag off alsoc disables the
grresponding method{(NewMethod) flagss so that these new methods are not
vatlable to the programe

he default for other methods is that they are atl enabled.

ther commands and flagse

zre are useful commands which apply to both worked exampltes and equationse
show rules® does the obvious things as does "remove rulest,
remove rule(Name)" remove the rule of that names and "remove rulestList)®.
>es the same for a List of names. -
show flags"™ shows the current setting of atl the flagse.

snable HMethod® and "disable Methed" turn on and off the corresponding
:thod¢Methody flage If the method(Method) fiag is offs the method Method can

3t be used either to solve equations or to process worked examples. If solve
: being useds and a method needed in a schema is turned offs interesting

.
£



things can happent

*show methods" Lists all currently enabled methodse.
*show rutes_List" Llists the names of the rules associated with the new methods.

“show new_methods® Lists the new methods along with their %applicable next
methode® This is @ method that should be appliied after the new methode"

The prefix command ®"writecut®™ is tike showe but prompts for & file

directs ocutput to that file. writeout can be used with "ruleg¥,
"solvete '

name and
fgchemas®e and

iisables enablee removes show and writecut can be shortened to their first
letters €«0e "s methods®.

*give_example®s mentioned aboves allows the user to 1input a worked example.
rxredo?® reruns this examples sredo reruns the Last solve commande

*work_solution® uses the trace produced by the Last solve command as & worked
rxamples

terate_problem®™s mentioned aboves generates a set of eguations that are
ke relatives of the equation in the last schema produced by & worked

'xamples The user is asked 1if LP should attempt to sotve one of these
guationss

O



$purposes

The program LP is intended to be part of a self improving algebra systeme. LP
ran solve eqguations and learn from worked examplese It can only deal with
vingle eguations in one unknowns €. noe simultaneous eguations ar
inegualities. It has two modes of aperations solve and works where work is
-he worked example understander. See entries on solve and work for more
information on these commandse

$source. The EXE file is DSKBILP<EXEL480+4%443e The files used are Listed in
:ELSTE and FILINs both in DSKB:L40G+421+4LP1s

$solves ks in PRESSe solvel(EgneXsAns) is the basic solve procedure that
rolves Ean for X fo get answer Anse. The predicate solvef(Eqgn} can also be useds
n this case the unknown is taken to be xe. (The answer s printed out at the
erminal so there 1is ne need te have & variable to hold ite unless more
'rocessing s requiredq}

‘he operators allowed are ¢ +4 =¢ fo¢ ™ {exponentiation)s & and #

disjunctionle Any function can be useds the program knows about the six trig
unctions and their inversess the six hyperbolic functions and their inverses,
d the togarithmic functions Log(X«Y} where X is the bases and Y the argumente.

%i}xamﬁte eguation is )

2xcos(x}™2 - 3*xsin{3%xx} = 1.
Typing sredo reruns the tLast ecuatione.

$workes The predicate work(ExamplesUnknown} is used to give the program a
orked example. The example is presented in the form of a Lists the Lines of
he example being separated by a commas Unknown is the unknown in the example.

n example is

work€fsintx) + Sin€3*xx} + sin€(S*x} = ¢ 2%xsin€¢3*xi*costx}t + sint3xx} = 0,
In(3*xx1*€2*%cosdx} + 1} = Oeesectclia

Some predefined examples can be loaded by typing "wep" to LPe (This reguires
he palth Learnt = [400+¢421+LP] to be defineds but this is the case for atl
ressGangs) The examples are trigly trig2e. trig3s and demole. Prestored rules
nd predicates can be loaded by typing "rules". Typing "examples™ loads the

\//&Ee; rute and predicate filess

R

wark(Exam&ie} is a short form of work{Examplesxie
See also entries on give_example and generate_problem.

$give_exam§teg' This predicate (with no arguments} can be used to give a
srked example at the terminal. The program prompts for the example Line by
ine. The unknown in the example is always taken to be x.

Typing xredo reruns the last worked example input by give_examples old_redo
emoves all the methodss schemas etc that have just been addeds and reruns the
xample againe

sgenerate_problem. This command is used to test the applicability of progranm
enercted schemase It should be used after a worked example has been
rocesseds The program generates a choice of equations that are simitar to the
guation solved in the worked example. The user then chooses which of these



equations the program should attempt to solvee.

$methodse There are 3 classes of methods: Top levels program created
methodss and the towest levels

The name of the each method is followed by the abbreviation that LP usess

The top Level metheds are: Factorization (factorizel, Disjunction
(disjunct)ly Isotation (isclate).

When the program starts there are no program created methodse.
The towest Level methods are:l

Polynomial %ethodss Change of Unknowns Apply New Rule
‘repare for Factorization Cgttectien; Funcetion Strippinge
ttractions Logarithmic Method and Nasty Function Method

$flagse Some functions cf LP depend on the values of ftags which can be
‘ttered by the usere. Flags are used to determine if:

the worked example should be output (the ftag is called outpute cdefault is

: program can create new methodss (new_methods flage default yes},
perform Loop checking (lLoop flags three valuess default yes}
the terminal is a cifers (default yes}
In additions flags are used to enable and disable equation solving methodse

The basic method of changing the value of flag Flag to yes and no is to type
table Flag or disable Flag respectivelye The three valued lLeoop flags

3s values yYess no and warne To ghange it to

*s or no the disable and enabte methods can be used,s but to change its wvaltue
> warns type flag(loopswarni,

With the Locop flag set to yess if the program finds it has to solve an
iwvation it has already mety it asks the user what to do. The options include
intinuinges a>ortings or entering a breake A Loop is not always caused by an
‘rory the program micht reach an ecuatien by backtrackings and might not be in

cop at zlie If the ftag is set to warns the Loop checker prints out &
Fning messages but continuves. With the flag set to,nos no loop checking is
rformed at alle.

Trying to change a flag to a value it already has produces an error messagees

ALL methods are originally allowed to be usede method Hethod can be disabled
typing disable Method and enabled again by typing enable Methode.

sable and enable can also take a List as argumente.

ther_commandse The prefix operator remove is used to remove things from the
tabases *remove rules * removes all new rules. ‘*remove new_methods?® and
emove schemas? do the obvious thingse.

*remove rule(iamet} removes the rule of name HName {there should be only ones}
emove rules€List}? recurses down Lists calling *remove rulelName)® on each
ne. that s &a member of Lists (iece it is checklistt*remove rule®sListle.




'he prefix operator show displays to the terminale ‘t*show schemas® displays
‘he schemasy ‘*show flags® shows the settings of the flagss and f*show methods®
shows which nethods are enableds *show selvet shows the steps on the sotution
rath of the lLast equation to be solveds ¥show new_methods®* displays a Llist of
:he new methods and their applicable next methods. ‘*show rules_List* shous
thich rules are associated with the new methodse.

writeout is another prefix operator. *writeout rules* and *writeout schemast?®
rrompt for & file name and write to that filee *writecut solvet is Ltike *show
olve? but prompts for a file name and uwrites the trace to that files

reset reinitializes f(oop checkers and éiffigaity markerss usefuk after
borting a runs

change_method_order allows the user to change the order in which methods are
riede Only the lowest level of methods (see entry on methods) can be changeds
nd all these methods must be specifiede The program prints ocut the old ocrdere

As mentioned above xredo reruns the previous example given by give_examples
nd redo reruns the last equation. work_solution uses the last solve trace as

nout for the worked examplee generate_problem creates a new equation for the
{f}ram to solvees



* FILIN ¢

Bernard Siltver
Updated: S February 984

1is file is leaded by the MIC file DSKBILPMICL400e444].
 is read into DSKBILPUTIL.FXFE[400+4443e For the fites
ied for LPUTILEXE see DSKBIFILUTIL40C02421450LP e

1e paths package method etc are defined in DSKB:PRESS.PTHL400+444 7.

£

compite(

rackagematch®e % Matcher
carniportrts % Portray Caode
ethodicollec?, % Coltection code
earnsweaknf®, % weak normal forms
carnccondty % precondition definitions
rncchart, % Character Input
fﬁrn:s%mg;ax*; % Simplification axioms for tidy
earnirex®s % Apply rewrite rules
earntfilet, % Check file names
earnctime®s, £ Print time of day
earnicomp®s % Stuff tc compile
earnipelpak® % Bag addition and mubttiplication of polynom ats
I
L i .
cearnsti*s Top tevel
carncautts Output

earniconjve
earnsdesc®s
earncloopts
earnisolty
earn:imeth®,
earntconfir®s
earnsflagts
earnimethod¥s
earnispecia®,
earnitablets
sarniconstrve
zarnsfunc¥sy
sarntneumet ¥,
zarnsinterp®s
zarncgenprb®a
sarninasty®e
2arnsaxioms®e
sarnipoly®se
zarnshomogte
rarnilog¥s
ickagipeltid®

conjecture new rules

description building

Loop Checker

Sclve code

basiec interpreted method defns
confirming conjectures

Flag setting

Deseription of PRESS methods
Special top lLevel methods

Tables and Conditions

Constraint prop

Function Checking

Conjecture new methods

Misc clauses from other PRESS files
Problem Generator

Nasty code

Cobllection and Attraction axionms
Polynomial methods

B OB B OB OB OBE 8 B MR DD 2R BT OND BT 3 39 MR PR MR OB

Log Method
Identify and split polynomials

o PR

i- core_images writeheads reinitialise.



‘ttehead I~
ttynls
write{tLearning PRESS Mark 4 (%}
version_date(Datel,
writelDatels
write{®}v},
tt)’ﬁﬁ; ’
ttynlas
display(®Type ** helpe <CR> ** for help*}s
plsystppno(Pi).
plsystdate(XsYeZ)}e ) .
timetT), ;
ttynle
writefé®*\nfUser %t. Session begins at %w on %te%t«ZtI\n*slPs oXeYsZ1}s
ttynls



£+ FILUTI <

!

Bernard Silver
Updated: 20 December 1983

This file is used to create DSKBILPUTIL«EXEL400¢444]e which is
used to form the program DSKBILPEXFL400+4443

This file is loaded by the MIC file DSKBILPUTILMICL400+444].
The util path is

util: = DSKBi[140+143,UTIL].

* £
HE
tutiliutilesopste % General operator declarations
tutiliarith.opst, 4 Arithmetic operator declarations
tlearniopst® % Operaters for LP
Ia

e

compile¢l

tuytilifilesepl®,s
tutiliwritefenl ¥y
tlearniroutine«pl®s
tutitiflagroenlt ¥y
*ytilistructepl ®y
tutililongepl®s
futilitidyepls®
1Y e

Manipulate files

Formatted write (writef}
List and routines

Flag handling

Structure crunching
Rational arithmatic package
Expression tidyfevaluator

S OAD o PE PR B2 oE

t= L

Miscellaneous
Use TOP to edit
Type ‘a file
Needed for above

tlearnimisceesnl ®y
¥rnecieditepl®e
tyutilitypeepl ts
tutilitryseeel ®
e

»)

core_image = plsys(core_imagel.

R



PREDICATE

a_s_mi/f2
~hsent/2

ac_decomp/4

ac_op/h

ac_recomp/f3
act_ans/8

act_option/2

Ahkdkhhkdkdkhkdkddthdbhbhhkhkdhkhddkhdhhkdkhhkhk ki f

* PROLOG CROSS REFERENCE LISTING =

FhrkkhkFd hkkkhkh ki ekt kkhk

att files of Learning PRESS

FILE

utitity

LEARNINEMHMET

METHODICOLLEC

PACKAGINMATCH

PACKAGSMATCH

PACKAGIMATCH
LEARNICONFIR

LEARNICONFIR

action_after_prep_factors/5

action_on_pick/é
action_on_pickl/E
Eé%ctiﬁﬁ_e&_gieszs
add_into_table/2
add_into_tablels3
.add_new_method/s2
add_poly/s3
add_power/3
add_to_tablef2
atl_same_typesd2

all_same_typel/4

LEARNISOL -
LEARNISOL
LEARNISOL
LEARNISOL.
LEARNSTABLE
LEARNS TABLE
LEARN:INTERP
LEARNIPOLPAK
LEARNIPOLPAK
LEARN:TABLE
LEARN:GENPRB

LEARNCGEKPRB

CALLED BY

subterms/3 conjecture_stepsi/s
find_both_sides_differencef8
obtain_rulel/5 choice_tidy/2 methodl /1
find_step_cont/4 find_step_contl/a
read_conditions/1 read_unknown/1
syntax_check /43
atreaé?_suit&bie_m&thédfz

exp_matehl/5 absent/2

decomp/2 ac_decompf4

decomp/2 ac_decompf4 recompf2 ac_recompf3
match/2 template_match/3

recompf2 ac_recomp/3

<user> confirm_conji/7

(<3§er> know_conditionsi/i

sort_sclve_nou/fé
suitable_schema/7
action_on_pick/8
mapscore_compare/§
add_to_tablers2
add_into_table/s2
create_method/13

poly/3 add_polyf3 times_poly/3
map_add_power/3

add_to_table/2 <user> add_new_method/2
problemi/3

atl_same_type/2 atl_same_typel/s



allowed_new_methods/o
alphanumeriec_char/2

atphanumeric_string/é
already_suitable_method/

analyze/s

append/3

applicables3

applicable_next_method/3

~osply_new_rulel/sS

apply_new_rule2/8
apply_new_rule3/7
asply_aeg_rutéél?
apply_new_rules/9
arbint/1
assemble_preconds/2
assemble_preconds/3

asserted/1

asseociativelfl

~

at_teast_oce/3

attract/3

attract_check?3
attract_checkl/3
attract_List/3

attrax/4
- )
" auto_next_applicable_met
=1

d

i

LEARNIFLAG
LEARNIFILE
LEARNIFILE

2
LEARNINEWMET
LEARNIDESC

utility

METHODICOLLEC

LEARNINEWMET

LEARNIREW

LEARNIREWY
LEARNIREW
LEARNIREY
LEARNIREW
LEARNICONP
LEARNIOUT
LEARNIOUT

LMISCIXREF.IKI
LEARNICOHMP

LEARNICOMP

LEARNIIMETH

LEARNITL
LEARNITL
LEARNINASTY
LEARNIAXIONS

hod/5

find_new_method/4

alphanumeric_stringfe

valid_filename/3 filename/3 extension/3
alphanumeric_string/6

cond_createfl

construct_method/5S

nasty_act/5 find_symbolsl/4
attract_List/3 strip/3 get_dist/a
read_in_rule_conds_cont/2

read_in_unknown/1

old_attract/3 apply_new_rule3f7 collects3

create_methodl1/13
method_transform/e obtain_rule/s
try_parattel/5 try_auto_method/4
try_user_rulefs

apply_new_rutel/5 try_use_rule/7
apply_new_rule2/8 apply_new_rule3/7
apply_new_rulte2/8

apply_new_rules4/7

isctax/3

assemble_preconds/% assemble_preconds/2

o_s2/f1

obtain_rule/s old_xredo/C

find_diff3/8 remove_matchl/5
try_use_rute/7

at_teast_occ/3 least_dom/2

recurse_attract/3 recurse_attractls3
try_attract/3

try_attractf3
attract_check/3
find_attract_List/4 attract_List/3

cld_attract/3



WA

auto_rultes2

bad_name/1l
base/2
binary_to_Llist/5
binomial/3
c_Tf_a/s

c_m_o/l2
c_ok_argl/3

change_method_order/Q

‘leck_cond/1

LEARNISOL

LMISCIXREF«INI

LEARNISOL
LEARNILOG
LEARNICONP
LEARNIPOLPAK
LEARNIFUNC
LEARNIMETHCD
LEARNIFUNC
LEARNIMETHOD

LEARNIINTERP

check_contains_solution/1

check_example/3
check_examplel/2
check_example2/3
check_expp/1l
j}keck_f&&&é_schemafs
check_free/2
check_fuﬁc%arlz
check_Logf/f1l
check_name/l
cﬁesk_ne_ce&}?ctares!&
. ctheeck_ok_args/4
secheck_ok_set/3

8¢
eck_ok_term’3

““”“
D oo

i

A

LEARNITL
LEARNICORFIR

EEARNICONFIR

LEARNICONFIR

LEERétC&HB
LEARNISOL
LEARNIGENFPRB
LEARNIGENPRB
LEARNICOND
LEARNICONFIR
LEARNICONJ
LEARNIFURC

LEARNIFUNC

LEARNIFUNC

method_transform/6

method_transform/6 <user> a_s_nml/2
consider_paraltlel/7 store_rules_List/2
s_methodl/2 try_auto_method/4

user> suitable_methods/9

find_base/2 find_base/4
binary_to_tist/5 least_dom/2

poty/3 binomial/3 .
check_ok_args/4 c_f_a/ls
change_method_order/g
c_f_al/5

{user>

step_solve_eqgnl/7 methed_transformf6
possible_schema/5 satisfy_satisfied/2
old_attract/3 check_cond/1 problem/3
applicable_next_method/3
apply_new_rulel/5 applty_new_rule3/f7
apply_new_rule4/7 apply_new_rule5/9
try_use_rule/7 find_step/7 find_steni/7
work_main/2

work_main/2

check_example/3

<user> check_examplel/2

findtype/2 check_exppfl

store_steps/4

check_functor/2 check_free/s2
all_same_typel/f4 check_Tfunctors2
findtype/2 check_logf/l

<user> obtain_the_ruleslfig
conjecture_the_steps/6
check_ok_term/3

find_functionsl/3 check_ok_set/3
c_ok_argl/3

check_ok_set/3




check_order/2
check_power_of/2
check_precondsl/1
cheek_same_poly/3
check,tﬁe.precandsiﬁ
check_tidy/2
check_trigf/1
checkpt/l

choice_tidy/2

choice_tidyl/2
cthoose_member_schemal/3
chunk_part/4

clear/o

closeness/3

closer/3

colliax/3

collects3

collect_check/3
collect_checkl/3
~com_ass_idn/2
“cemmand_error/2
comment_name/1

common_subterms/3

common_subterms_tist/3
commutativers1
compatibles2

concat/3

eond_add_to_tist/2

LEARNIMETHOD
LEARNILOG
LEARNINEWMET
LEARN:INTERP
LEARNINEWMET
LEARN:INTERP
LEARNICOND
LEARNINASTY

LEARNIREW

LEARNIREWY
LEARNISOL -
LEARNISPECIA
LEARNIOUT
LEARNICONP
LEARNICORD

LEARNIAXIOMS

METHOD:COLLEC

LEARKITL
LEARNITL
LEARNICONMP
LEARKIOUT
LEARNZIOGUT

LEARNICOND

LEARNICOND

LEARNICOHMP

METHODICOLLEC

utitity

LEARNICONFIR

c_m_ol2

find_base/2 check_power_of/2
test_preeonds/5 check_precondsi/1
check_same_poly/f3 try_poly/3
find_missing_preconds/7
method_transform/6

findtype/2 check_trigf/l
attract_tist/3 checkpt/sl

appty_new_rule3/7 apply_new_rule&4/7
apply_new_rule5/9 try_use_rule/7

choice_tidy/2

f_sife

chunk_part/4 workl/é
initialize_screen/o
closer/3 old_attract/3
attract/3

coltect/3

recurse_cottect/3 recurse_coltectl/3
mod_coltect/3 try_collects3 collect’3

try_cotleet/3

collect_check/3

Lteast_dom/2

remove/l show/1 writeout/1l
construct_good_example_List/2

common_subterms/3
applticable_next_methodf3

common_subterms/3 common_subterms_List/3
<user>

absent/f2 List_compatibles2
assemble_preconds/2

store_rute/8




cond_assertz/1 LEARNIIKNTERP
cond_create/1 LEARN:NEWMET
confirm_conj/7 LEARNICONFIR
conj_steps#4 LEARNICONY
conjecture_steps/7 LEARNICONJ
conjecture_stepsl/S LEARKRICONY

conjecture_the_steps/é LEARNICONJ
consider_isolationl/3 LEARNITL
consider_parallel/7 LEARNINEUMET

construct_good_exaemple_List/2

LEARNIOUT
construct_method/5 LEARNIDESC
contains/2 LEARNICOND

&
contains_nasties/2 LEARNICOND
convert_case/2 LEARNIMETHOD
convert_chars/2 LEARNICHAR
correspondf4 LEARNICOHMP

“orresponding_arguments/é

PACKAGIHMATCH
create_method/13 LEARNINEEHMET
create_methodl/13 LEARNINEUWMET
df1 LEARNIFLASG
d_a_m/9  LEARNIFLAG
d_a_mifl LEARNIFLAG
d_a_m2/1 - LEARNIFLAG
decide_message/3 LEARNISOL
decomp/2 FPACKAGIMATCH

add_new_method/2

create_method/13

conj_stepsfa

conjecture_the_steps/6 conj_steps/4
work_main/2

conj_steps/4

conjecture_steps/f7

“try_te_isotatef3

create_method1/13
report_steps/4
construct_good_example_List/2
work_main/2

fitter/4 mod_weak_normal_fTorm2/43
is_product/2 is_disjunct/2 is_sum/2

dominatedl /S subterms/3 old_attracts3

at_least_ocec/3 least_dom/4
make_unk_List1/S probleml/3
get_new_argsl/3 workl/e collecté3
root_nasty/2 exp_nasty/2

{user>

short_name/2 convert_case/2

read_in_Linel/2 read_name/l
mod_know_conditions/1

correspond/4

old_attract/3 apply_new_rule3/7
corresponding_arguments#4 colliect/3
find_new_method/4

create_method/13

{user>

disable/1

d_a_m/8

d_a_ml/t d_a_m2/1
method_transformfé

weak_normal_formf3 prepfac_terms/e




delete/3

delete_member/3

delete_ones3

elimiter/3
diff/2z
diff_List/4

- difficult_once/f2

dis_solution/2

disable/l

d%sabte_neg?meth&dsﬁg

discr%mi&aétié

—
isguised_Linear/1 -

disjunet_solve/é

disjunct_writef/1

dist/2

disti/2

div_power/3

dl_parse/3

dl_parse&4/4

dl_parsef/3

LEARNICOMP

LEARNICONJ

LEARNICOMP

LEARNIFILE
utility

LEARNICONY

LMISCIXREFLINI

LEARNICOND

LEARNIFLAG
LEARNSMETHOD
LEARNIPOLY
LEARNIPOLY
LEARNISOL
LEARNIOUT
LEARNINASTY
LEARNINASTY
LEARKRIPOLPAK
LEARNICOND
LEARNINASTY

LEARNIFUNC

mutt_decomp/2 common_subterms/2 <user>
action_after_prep_Tfactors/S
prep_factors/5 sptit_disjunct_solve/5S
method_transform/6 otd_attract/3
tidy_up_disjunction/2 remake_conjecturess
find_diffi/7 tidy_up/3 probleml/3
return_new_term/2 all_same_typel/4
negative_number_product/2
applty_new_ruted/7 try_use_rule/7 worki/ss
is_factorization/4 ortodot/2
try_prep_fact/3 match/2 collect/3
template_match/3 exp_distrib/2
multiply_through/4 prepd/2
mulbag_to_Llist/2

delete/3 tidy_up_disjunction/2
remove_table_entries/o

remove_match/4 delete_member/3
prepfac_terms/5 map_delete_one /3
detete_one/3 match_conj/4
get_unknown_steps/2
atphanumeric_string/6

exp_nasty/2

only_diff/3 diff_List/s4

check_example/3 check_no_conjectures/2
dis_sotution/2 sort_solve/5
sort_solvela/fé prep_chunk/& p_ri/fiil
chunk_part/4 workl/e

d/1 disable/1l d_a_m2/1
ft&g_éess&geiz

pely_method/4

poly_method/4

method_transform/6 disjunci_solve/ss
f_sl/6

nas_rulef3 multiply_through/s
dist/2 disti/2

map_div_power/3

parsef3 dl_parse/3

parse4f4 dl_parse4/4

function_parse/3 dl_parsef/3



dominatable_function/l

deminated/3 | |

dominatedl/S

d&ﬁ&ﬁt{}

domult/sg

dottoand/2

e/l

e_a_m/0

e_a_mi/fl

e_a_m2/1

enable/1
iable_new_methods/0

eval /1

eval /2

:Qveﬁfi
examine_template/2
examples/a
excludes/2
exp_distribsz
exp_distrib_tist/3
exp_match/S

exp_matchl/S

exp_member/fs4

LEARNICOND
LEARNICOND
LEARNICOND
LEARNINASTY
LEARNINASTY
LEARNICOMP
LEARNIFLAG
LEARNIFLAG
LEARNIFLAG
LEARNIFLAG
LEARNIFLAG
LEARNIMETHOD

utility

utitity

LEARNICOMP
LEARNIREW
LEARN:INTERP
LEARNITABLE
LEARNIPOLPAK

LEARNIPOLPAK

METHOD:ICOLLEC

METHODICOLLEC

LEARNINASTY

dominated1/5

<user> applicable_next_method/Z
dominated/3

mukt/3

domul t/3 domutt/ss

dettoand/2

{user>

enable/1

e_a_mift

e_a_mi/l e_a_m2/1

e/l enabte/l e_a_m2/1

<user> flag_messagesf2

cdd/1 even/l negative/l ﬁsn_zeréfl {user>
great_el/2 base/2
negative_number_productf2 match/Z poly/s3
add_poly/3 isolax/3 root_nasty/2
exp_nasty/2 teastf3 good_fun/l
get_nasty_type/3 expon_expf3
expon_1inv_exp/3 exp_member/4
warn_if_complex/1l

gcd/3 inverse_number/3 non_neg/1
same_poly_fac/3 probleml/3 get_new_argsi?2
return_new_term/2 base/2 powered/3
match/2 poly/3 timesingl/4 binomial 43
get_nasty_type/3 neg_exp/3 domult/a
free_mult/3 remove_neg_powers/4
poly_methodf4

iselax/3

apply_new_rulelf5 try_use_rule/f7

{user>
m_slf2
poly/3
exp_distrib/2 exp_distrib_List/3
template_match/3

exp_match/5

domult/4 exp_member/4



exp_nasty/2 LE&&ME&ASTY nasty/2 exp_nasty_Uist/3

exp_nasty_List/3 LEARNINASTY <user> contains_nasties/2 -
try_nasty_method/3 exp_nasty_L1ist/3

exp_term/2 LEARNSILOG prod_exp_terms/2

exgand_censtrainfslz LEARN:ISOL suitable_stepl/8

explain_g/1 LEARNINEWMET <user>

ex&ta%n_glli LEARNINEWMET expand_constraints/2 mod_check_condl/1
explain_g/1

expon/2 LEARNINASTY find_symbolsl/4

expon_exp/3 LEARNINASTY nas_rute/3

expon_expl/3 LEARNINASTY expon_exp/3

expon_inv_exp/f3 LEARNINASTY nas_rultef3

expon_inv_expl/3 LEARNINASTY expon_inv_exp/3

B\r:tensieﬁfa LEARNIFILE valid_filename/3 filename/3

extra_message/1 LEARN:IOUT mod_writef/2

extreme_term/3 LEARNICOMP identical_subterms/3

extreme_term/5 LEAR%:CGB? extreme_term/3 extreme_term/5

f_nl/4 LEARNIINTERP <user> file_name_check/3

f_n2/3 LEARNZINTERP <user> f_nl/4

f_sli/6 LEARNISOL factor_solvesS f_sl/é

f_2z73 LEARNITINME. fitl_zero/2

factor_part/3 LEARNSISPECIA workl/e

factor_partl/3 LEARNISPECIA factor_partf3 factor_partl/3

factor_part2/4 LEARNISPECIA factor_partl/3 factor_part2/4

factor_solve/5 LEARNISOL action_after_prep_factors/s

split_disjunct_sotve/5

file_consult/2 LEARNICONFIR act_optionsz

file_exists/¢ utility file_name_checks3

file_exists/l utility Cuser> file_consult/2

1
5

file_name/2 LEARKNIINTERF f_n2/3 file_namel/2

LEARNIINTERP w_schemas/0 w_rutes/0 w_solve_steps/1
w_n_mfl

file_namel/2



file_name_check/3
filename/3
fitl_in_values/5
fitt_in_valuesl/5
fill_zero/2
filter/s

findi/2

find2/3
find_attract_List/4
find_base/2

find_base/f4

LEARNIINTERP
LEARNIFILE
LEARNICONFIR
LEARNICONFIR
LEARNITIMES
LEARNIKEAKNF
LEARNSPOLY
LEARNIPOLY
LEARNINASTY
LEARNILOG

LEARNILOB

ind_both_sides_difference/8

find_coeffs/4
find_diff/7
find_diff1/7
find_diff2/7
find_diff3/8 |
find_diff_hard/S
find_first_hard_step/7

find_first_hard_step/8

<:>&d_first_gartiii

find_functions/3

find_functionsl1/3

find_missing_preconds/7

find_missing_precondsl/7

find_new_method/4
find_ok_preconds/s

find_ok_precondsi/7

LEARNICONJ
LEARNIPOLY
LEARNICONJ

LEARNZCONJ

LEARNICONYJ

LEARNICONJ
LEARNZCONJ
LEARNINERMET

LEARNINEWMET

LEARNICONSTR

LEARNIFURNC

LEARNIFUNC

LEARNINEHEMET
LEARNINEWMET

LEARNINEWMET
LEARNINEWMET

LEARNINEWMET

file_namel/2

vatid_filename/3

ob_condition/7

fitl_in_values/S

make_time/4

weak_normal_form/3 filter/4
Einear_@ethade

find_coeffs/4

nasty_act/5 find_attract_Llist/4
Log_reduce/4

find_base/2 find_base/4

find_diff_hard/9

poly_method/4

conjecture_stepsl/5

find_diff/7 find_both_sides_difference/8
find_diffi/7 find_diff3/8
remake_conjecturef4 find_diffl/7
conjecture_stepsi/S

find_new_method/4

find_first_hard_step/7
find_first_hard_step/8

partition_the_List/8 find_firsi_part/11l

show_initialize_and_store/3
get_functions_from_stepf2 work_mainf2

find_functions/3 find_functionsli/3
find_the_purposel/s find_new_method/f4
find_missing_preconds/7
find_missing_precondsi/7

analyze/S find_new_method/4
find_the_purposelfe find_new_method/4

find_ok_preconds/6e find_ok_precondsl/7



find_parts_of_eguation/5s

find_satisfy_unsat/2

find_satisfy_unsatil/2

find_step/7
f%nd_stegif?
find_step_cont/4
find_step_contl/g
find_sub_test/3
firtd_subset_same_type/3
find_symbolts/g
“find_symbols1/4
find_the_purpose/é
find_the_purposel/6
find_type/3
find_unknown_steps/4
find_unknown_stepsl/4

find_unknown_steps2/4

findtype/2
first_method/4
:kirst_suéstfs

“flag/3

fltagas2

LEARNICONJ
LEARNISOL

LEARNISOL

LEARNITL
LEARNITL
éEﬁRﬁ:TL
LEARNITL
LEARNISOL
Léﬁﬁﬁ:&éi
LEARNINASTY
LEARNINASTY
LEARNCCONSTR
LEARNICORNSTR
LEARNICOND
LEARNIOUT
LEARNI QUT

LEARRIOUT

LEARNICOND
LEARN:ZDESC
LEARNICORJ

utility

LEARNSFLAG

conjecture_stepsli/S
suitable_methods/9

find_satisfy_unsat/2
find_satisfy_unsati/2z

workl/ée

find_step/7

find_step/7

fisé‘;tepli?

mapscore_compare/8 find_sub_test/3
action_on_pick/8 find_subset_same_typers3
try_nasty_method/3 find_symbols/4
find_symbols/é

make_schema/5 find_the_purpose/s
find_the_purpose/6 find_the_purposel/é
action_on_pieck/8 find_subset_same_typel3
conjecture_steps/7

find_unknown_stepsf4

find_unknown_stepsl/4
find_unknown_steps2/4

find_typef3

store_schema/4

zap_stored_conj/5 first_subst/3

action_on_pickl/8 suitable_methods/9
tooping/f2 loop_action/l store_rutef8
conjecture_stepsl/5 store_schera/4
r_rutes/d still_rules/0 rules_stored/g
allowed_new_methods/ 0 nocifer/C flLag2/2
show_all_*fliagsfl loop_flag/l
text_not_used/8 add_new_method/2
known_method/8 disablte_new_methods/l
enable_new_methods/J
remove_new_method_markers/i
already_suitable_method/2
show_the_examplte/3 rulte_textl/:
rule_text2/8 rule_text2a/2 submethod_on/3

enablefl disablefl



flag_error/l
flag_message/2
form_new_equation/2
form_times2
free_mult/3

freecf/é2

freeof/3

function_parse/3
L1/l

gcd/3

gecd_poly/s3

ged_powers#2

generate_problem/0

gensym/2

get_dist/s

get_explanation/2

LEARNIFLAG
LEARKIFLAG
LEARNILOG
LEARNITIME.
LEARNINASTY

LEARNICOND

LEARNICOND
EEARNIFUNC
LEARNIGENPRB
LEARNICOHMP
LEARNIPOLPAK
LEARNIPOLFAK
LEARNIGENPRB
utitity
LEARNINASTY

LEARNITABLE

get_functions_Tfrom_step/2

_b_tines/fl
get_Linesi/2
get_method_List/2
get_nasty_type/3
get_new_args/2
get_new_argsi/3
get_next_element/3
‘get_&psfs

get_preconditions/4

LEARNICONFIR
LEARNITL
LEARNITL
LEARNIMETHOD
LEARNINASTY

LEARNIGENPRE

LEARN:GENFRB

LEARNISOL
LEARNINASTY

LEARNINEBMET

flag2/2

fiag2/fz-

prod_exp_terms_eqndf3

time/fl

multiply_through/4 free_mult/3
mod_weak_normal _form2/3 <user> contains/2
freeof/3 dis_sotution/2 dominatedi/5
dl_parsef3 sort_solvels sori_solvelals
make_unk_tList1/S5 di_parsef/3
check_ok_term/3 c¢_ok_argl/3
safe_divisor/2 check_functorsz
check_Tfree/2 exp_term#2 prod_decomp/7
workl/e is_poly/2 poly/f3 di_parse&4fs
freeof/2 freeof/3

find_functions1/3 c_ok_argl/3
generate_&rsbie&?§

cecd_poly/3

gcd_powers/2 gecd_poly/3

poly_hidden/3

<user>

arbint/1 identifier/l mod_gensym#éZ
prepdlf2 get_dist/4

output_precondsfi

obtain_the_rulesl/1¢
give_example/0 get_Linesl/2
get_lines/1
known_method_interp/8
attract_Llist/s3

probleml/3 get_new_args/f2
problem1/3 get_new_argsl/3
step_cyclels

post/4

first_method/4 find_the_purposel/é
find_new_method/4




<user> g_plfl

get_problem/4 LEARNIGENPRB
get;ﬁrgétemi!S LEARKNIGENPRE get_problem/%
get_problem2/2 LEARNIGENPRE get_probleml/3
get_unknown_steps/2 LEARNIOUT find_unknouwn_steps/4 get_unknown_stepss2
get_user_rule/§ LEARNIREW apply_new_rutel/5s
get_word/2 LEARNIFLAG flag_message/2
give_example/Q LEARNITL {user>
give_help/l MDHELP.PL helpl/l
gofn LEARMNIINTERP <uyser>
good_flag/1 LEARNISOL ' check_found_schema/3
good_fun/l LEARNINASTY nice_Llist/1
good_subterm/2 LEARNICOND good_subterm/4 good_subterm/3
good_subterm/3 LEARNICOND good_subterm/2 good_subterm/3
good_subterm/4 LEARNICOND {user> identical_subterms/3
great_el/2 LEARNI:INTERP great_et/s2
érauﬁéll LEARNICONMP ground/2 match_check/2 <user>
known_method_tL/8 known_method_interp#8
apply_new_rutel/s ok_vars/2
apply_new_rule5/9
ground/2 LEARNICOHMP groundfl ground/2 )
hard_combine/4 . LEARNIIMETH mod_coltlect/3 attract/3
hard_tidy_expr/2 LEARNIREY choice_tidy/2 hard_tidy_expr/2
hard_tidy_expr/3
 srd_tidy_expr#3 LEARNIREW hard_tidy_expr/2 hard_tidy_expr/3
hetp/C LEARNZIINTERP <duser>
helpl/l , LEARNIINTERP <user> help/B

ident_operators/2 METHOD:COLLEC applicable/3

identical_subterms/3 LEARNICORD prep_chunk/é& applicable_next_method/3
identifier/1 LEARNICOMP sort_solve_now/6 try_chunk/5’
ignore_termfl ‘ LEARNICONSTR find_first_part/11 p_ri/i1i
initialize_screen/t LEARNIOUT solve/3 check_example2/3 work/2
insert_word/3 LEARNICOMP scan_term/3 insert_uword/3



jntegral/1t LMISCIXREF.INI
<user> really_new/2 subintegral/2

interpret_value/2 ' LEARNIFLAG show_all_flags/1
inverse_number/3 LEARNICONJ shift_numbers/5
is_disjunct/2 LEARNICOND <user>
is_factorization/s LEARNITL workl/e
is_mod_poly/3 LEARNICOND {user>
is_poly/2 LEARNIPOLPAK iJs_mod_poly/3 is_poly/Z simplify/2
is_product/2 LEARN:CORD (aggr)
is_rules/g LEARNIFLAG {user> removefl show/l
is_sumf2 LEARNICOND {user>
Ltype_rule/s LEARNICONFIR obtain_the_rulesi/1isg
isolate/3 LEARNIIMETH method_transform/6 try_to_isolate/3

consider_isolationi/3
try_funection_stripping/4 try_isolate/3
isclateds -

isolate/4 LEARNIPOLY polty_method/%
isolatel/3 LEARNIIMETH isolate/3 isotatel/3
isolax/3 LEARNIAXIOMS isclatell3
join/3 LEARNITIME. make_time/4
just_created/1 LMISCIXREF LINI
a_s_ml/2
k_functor/2 LEARNIFUNC known_functor/2
<:¥y_meth§dii LEARNIMETHOD <user> step_solve_egnl/7
assemble_preconds/3 '
know_conditions/1. LEARNICONFIR obtain_rule/6 know_conditions/1
mod_know_conditions/1
know_conditionsi/1 LEARNICONFIR know_conditions/1 act_options2 Cuser>
< fite_consult/z
knoewn_functor/2 LEARNIFUNC check_ok_term/3

known_method/8 LEARNIMETHOD step_solve_egnl/7 suitable_methods/9
. conjecture_stepsl/Ss
applicable_next_method/3 find_step/7
find_stepl/7

known_methodl/8 LEARNIMETHOD known_method/8



known_method2/8

known_method_auto/7

known_method_interp/8

kﬁewa_éethéd_sehemafg

known_method_tt /8
L_textsg

Last/2
Ltast_eqguation/l
Last_example/2

Least/3
Least_dom/2
Least_dom/4
less_oec/3
Linear/1
Linear_method/3

List_compatibte/2

{FSsttssetfz

Log_reduce/4
Log_separate/s
Log_separate/6
Loop_action/1

Loop_flag/1l

Looping/2
Looping_action/1

Looping_check/3

LMISC:XREF«IRNI

LEARNIMETHOD known_method_interp/8

LMISCIXREFIKI
auto_next_applicable_method/5 <user>
remove/l known_methodi/8 cond_create/1
s_n_ml/f1l -

LEARNIMETHOD kneuwn_methodl/8
possible_schema/5 store_schema/4

schemas /0 generate_problem/0 problem/3
get_probleml/3 known_method/8 s_k_m_s/8

LEARNIMETHCD known_method1/8 ,
LEARNILOOP <user> ltooping_actionfl
utility attract_List/3 remove_neg_powers/4
poty_method/4 .
LMISCIXREF«INI
user>
LMISCIXREF«INI
xredo/fd

LEARNSINASTY  find_base/4 member_match/3

LEARNICONP old_attract/3 apply_new_rule3/7 collect/3
LEARNICOMP Least_dom/2 least_dom/4

LEARNICOND {user>

LEAR&:P&iY poly_method/4

LEARNIPOLY polty_method/4

METHODI:COLLEC cc&batih&efz List_compatibies2

utitity parse/3 tidy_up_disjunction/2
function_parse/3 remove_subsumed/2

LEARNILOG method_transform/6 remove_logs/4

LEARNILOG tog_reduce/4

LEARNILOG log_separate/4

LEARNILOGP Cuser> looping_action/1

LEARNIFLAG sort_solve/5 sort_solve_one_step/5S
get_problem/4

LEARNILOOP sort_solve_one_step/5 sort_solvel/s '

LEARNILOOP ! <user> Looping_check /3

LEARNILOOP Ltooping/2

«



mil

m_s1l/2

m_ti/8
maintain_satisfy/s2
make_arblist/2
&ake_arbiistifé
make_name_atomie/2

make_poly/3

make_reply_from_chars/4

!

make_schema/5
make_subl/3 /
ﬁ%iake_tiﬁefﬁ
make_unk_List/4
make_unk_Llist1/5

manoeuvre_sides/3

map_add_power/3

map_delete_one/3

map_div_power/3

map_match_member/3

“map_mult_decomp/2
map_prettify/1

mep_put/l

§&p_recam953
map_reify/3
mapscore_compare/8
maptidy_example/3
maptidy_examplell3

mark_mod_assertall

LEARNIOUT
LEARNISOL
LEARN:ISOL

LEARNZISOL

LEARNILOGP

LEARNILOOP
LEARNIOUT
LEARNZPOLPAK
LEARNICHAR
LEARNIDESC
LEARNIINTERP
LEARNITIME.
LEARNZICORJ
LEARNICONJ
LEARNIIMETH

LEARNIPOLPAK
LEARNIIMETH

LEARNIPOLPAK

LEARNIINMETH

LEARNIIMETH
LEARNINEWMET

LEARNICHAR

LEARNIIMETH
LEARNIPOLPAK
££§&§;3§L
LEARNIINTERP
LEARNIINTERF

LEARN:CONFIR

user> w_n_m/1
maintain_satisfy/f2 m_s1/2
method_transform/é
suitable_methods/9
remove_arhsl/3

make_arblist/2 make_arblisti/3
o_s2f1

simplify i3
read_1in_rute_conds_cont/2
construct_method/5S
remove_arbsl/3 make_subt/3
form_timef2

conjecture_steps/7
make_unk_Utist/4 make_unk_Listi /5
isolate/3

map_add_power/3 remove_neg_pouers/s
poly_method/4

prepfac_terms/6 prepfac_termsl /e
map_delete_one/3

map_div_power/3 poly_method/f4

prepfac_terms/6 prepfac_termsl /e
map_match_member/3

prepfac_terms/6 map_mult_decomp/2
pretty_print_conds/2 map_prettify/1

syntax_check/3 map_put/1l

make_reply_from_chars/4 convert_chars/2

prepfac_terms/é map_recomp/3
make_poly/3 map_reify/3
action_on_pick1/8
show_the_example/3 is_factorization/4
maptidy_examplef3 maptidy_examplels3

is_type_rule/6



match/2

match_arguments/3

match_check/2

match_conj/fs

match_me%ber!&

member/f2

member_match/3

{:)mberehkfz

merge_steps/3

method/1l

methodl/1
method_List/2
method_List_on/2

method_transform/6

PACKAGIMATCH

PACKAGIMATCH

LEARKIINTERP

LEARNIDESC

LEARNZCONP

utility

LEARMINASTY
utitity
LEARNIINTERP

LEARNIMETHOD

LEARNIOUT
LEARNIMETHOD
LEARNIQUT

LEARNISOL

store_schema/4 match_check/2
merge_steps/3 apply_new_rute4/7
factor_part2/4 is_factorization/é match/s2
mateh_arguments/3 template_match/3
exp_mateh/S exp_matehl/S rem_sub/f3
member_match/3 expon_expl/3
expon_inv_expl/3 neg_exp/3
neg_exp_match/4 exp_memberi4

match/2 match_arguments/3

mod_weak_normal_form/3
show_initialize_and_store/3
match_member/3 obtain_rutel/Ss
match_conj/4 Log_reduce/4 try_use_rulef7
choice_tidyl/2 worki/e
understood_constants/2
consider_isolationl/3 collect_check/3
colttect_checkl/3 try_attract/3
attrect_check/3 attract_checkl/3
try_function_stripping/4 try_prep_fact/3
poly_step/4 remove_nasty/3

process_method/4

map_match_member/3 match_member/3
apply_new_rule5/9

mod_weak_normal_form2/3 prepfae_termsit
action_on_pick/8 action_on_pickl’s8
action_on_pick2/6 find_satisfy_unsatl/z
m_s1l/2 choose_member_schema/3 subterms/3
zap_stored_ceoni/5 add_into_tablel/3
match_conj/4 remove_table_entries/d
sibling_term/2 sort_of_tist/2
known_method_interp/8 get_unknown_steps/2
process_replyl/S faetor_partl/s3
try_prep_factf/3 check_contains_solution/i

rem_sub/3 member_match/3

trigf/il

maptidy_example/3 merge_steps/3
perform_rename/5 enable/l disabte/l
flag_message/2 <user> really_neuw/2
disable_new_methods/d .
enable_new_methods/8 methodl/1 shouw/1l
writeout/1

short_name/2 <user> method_Llist_ons2
get_method_Lists2

flag_message/2 e_a_m/8 d_a_m/0 shou/l

step_solve_eanl/7
applicable_next_method/3



might_satisfy/2
moed_abf1l
mod_abolish/2

mod_assert/1

mod_assertal/l

mod_assertz/l
mod_check_cond/3
mod_check_condl/l
d_collect/3
mod_gensym/2
mod_iso_trace/l
mod_know_conditions/1
mod_List_Listing/l
mod_List_new_rules/0
mod_tisting/1l
mod_Listingl/2
mod_subst_mesg/3

mod_weak_normal_form/3

mod_weak_normal_forml/4

mod_weak_normal _form2/3

mod_writef/s2
mulbag_te_List/s2
mutt/3

mult_decomp/2

LEARNITABLE
LEARNSINTERP
LEARNIINTERF

LEARNIINTERP

LEARNZINTERP

LEARN:INTERP
LEARN:SOL
LEARNISOL
LEARNI IMETH
LEARN:INTERP
LEARN: OUT
LEARNICHAR
LEARNZOUT
LEARNIOUT
LEARNZOUT
LEARNZOUT
LEARNIOUT

LEARNIWEAKNF

LEARNIHEAKNF

LEARNIWEAKNF
LEARNIOUT
LEARNINASTY
LEARNINASTY

LEARNIIMETH

find_satisfy_unsatl/2

mod_abolish/2
shouw_initialize_and_store/3 reset1/0
check_ok_term/3 a_s_mli/2
store_rules_List/2 find_step_cont/ss
find_step_contl/4

sort_solve/5 sort_solve_main/8
mark_mod_asserta/l add_into_table/2
add_into_tablel/3 store_schema/é
cond_createfl tell_createfl
store_rule/8 find_step_conti/4
repart_gﬁé_check_caﬁéi%

user> mod_check_econd/3 mod_check_condlfl
method_transform/6 try_prep_fact/3
store_schema/4 cond_create/l

{user>

read_in_conditions/1
mod_List_Listing/1 w_rules/3
Ww_rules/t

mod_List_Listing/l m/1l w_schemas/2
mod_kistingfl

sort_solve_nouw/6 try_chunk/5

sort_solve_one_step/5
show_initialize_and_store/3 -

mod_weak_normat_form/3
mod_weak_normal_form1/4

mod_weak_normal _form2/3
method_transform/é factor_parti/3
try_to_isolatef3 try_function_strippinc/4
remove_nasty/3

mapltidy_examplel/s3

solve/3

domult/3

multiply_through/4 mult/3

map_mult_decomp/2




mult_oce/2Z LEARNICORD dominated/3 old_attract/3
apply_new_rule3/7 collect_check/3
coltect_checkl1/3 attract_check /3
attract_check1/3 collect/3 simplify/s2

multiply_through/s LEARRINASTY try_nasty_method/3
must_satisfy/2 LEARNITABLE find_satisfy_unsatl/2 m_si/2
‘ add_into_tablef2 remove_table_entries/o

nas_rule/3 LEARNINASTY nasty_act/5
ﬁ&stii?i LEARNINASTY subnasty/3
nasty_act/5 EEARNSNASTY try_nasty_method#3
nasty_method/3 1 - LEARNINASTY methed_transform/6 remove_nasty/3
neg_exp/3 LEARNINASTY nas_rule/3 neg_exp/3
neg_exp_match/4 LEARNINASTY neg_exp/3
negativesl LEARN:INTERP non_neg/il isolax/3
~egative_number_product/sz

LEARKILOG forp_new_equation/2 <user>
new_funetor/2 LMISCIXREFINI

) check_ok_term/3
new_rule_stored/1 LMISCIXREFINI

is_rules/% s_r_ni/% s_r_nla/Z
. mod_tist_new_rutes/g

newform/4 METHODICOLLEC &Ed_&ttraéti& apply_new_rute3/7 coltect/3

nice/l - LEARNINASTY nasty_act/5 nicefl

nice_List/1 LEARNINASTY nicefl nice_List/1

nnember/3 utility get_problem/4 create_method/13
find_unknown_steps2/4 nasty_act/5 posl/4

w_major_effect/1 LEARNISOL step_cyclel/8 ,

no_such_flaa/2 ‘ LEARNIFLAG enable/1 disable/1

nociferse LEARNIFLAG clear/g

non_neg/l LEARNIINTERP isolax/3

non_zerofl LEARNIINTERP seame_poly_fae/3 safe_divisor/2 isolax/3

normal /0 _ LEARKIINTERF examples/8

normstore/3 LEARNILOCP Leoping_check/3

not/l utility step_solve_eqgnl/7 possible_schema/5

suitable_methods#9 <user>
mod_check_cond/3 obtain_rule/é r_nm/@



num_writef/z ~

number/fil

numbers_between#3
s2/1

o_x1/0

ob_condition/7

ocbtain_rule/6

obtain_rulel/s

obtain_the_rulesl/10

gcc/3

rurs_inf2
odd/1
ok_wars/2
old_attract/3
old_xredo/ft
only_diff/3
ops_Ltists2
ops_to_Tfind/2

option_text/st

LEARNIOQUT

utility

LEARN:GENPRB
LEARNIOUT
LEARNITL
LE#&%ZE&%FIR
LEARNICONFIR
LEARNICONJ
LEARNICONFIR

utility

utility
LEARNICOMP
LEARNIREW
LEARNICONMP
LEARKITL
LEARNICONJ
METHOD:COLLEC
METHGDICOLLEC

LEARNIOUT

really_new/2 form_new_eguation/2
known_method_t1L/8
find_missing_precondsi/7
find_ck_precondsl/7 a_s_mi/2
consider_parallel/7 store_rutes_List/2
isolax?3 root_nasty/2 good_fun/fl

cutput_real_rule/l mod_Listingl/2 s_r_n/5
s_r_nla/fn

good_subterm/2 dl_parsef3 position/3
term_size/2 scan_term/3 shift_numbers/S
negative/1l probleml/3 return_new_term/2
find_base/2 find_base/4
negative_number_product/2 powered/f3
hard_tidy_expr/2 select_the_number/3
mateh/2 polyf3 <user> isolax/3
root_nasty/2 exp_nasty/2 expon/2
rem_sub/3 good_fun/1

g_pl/1l numbers_between/3
output_schemal/fl o_s2/1

otld_xredo/2

obtain_rule/é

act_ans/8

{user> obtain_rute/s

cb_condition/7

mutt_oce/2 single_ocec/2 same_ocec/3 |
Less_occ#3 identical_subterms/3
good_subterm/4 test/3 fitl_in_values/5
obtain_rulel/S apply_new_rulel/s
apply_new_rule3/7 apply_new_rule4/7
apply_new_rute5/9 try_use_rule/7
consider_isotationl/3

<user> s_r_n/5 i
isolax/3

apply_new_rulel/Ss

attract/3 old_attract/3

{user>

find_diff3/8 -

ops_to_find/f2 ops_List/2

exp_matehl/S ops_List/2

<user> know_conditionsi/1



ortodot/2
output_diff/1
output_example/l
aétput_tist_write/l
output_mess/1
output_preconds/1
output_real_rule/1
output_schema/l
cutput_schemal/1l
output_solution/2
output_v_List/1

ocutput_valid_List/2

L

ﬂ;_riiil
pairfroem/4
paraphrase_goal/3
parsef3

parseb4 /4

gari%tien_restis
partition_the_Llist/8
perform_rename/S
:permiz

perm2/4

pol _tidy/s2

poly/3

poly_hidden/3
poly_method/4
poly_norm/3

pely_solve/s

poly_step/4

LEARNITL
LEARN:OUT
LEARNZOUT
LEARNIOUT
LEARNZOUT
LEARN:NEWMET
LEARN:CONJ
LEARNZOUT
LEARN:OUT
LEARN:OUT
LEARN:OUT
LEARNZOUT

LEARNICONSTR

utitity
LEARNZIOUT

LEARNICOND

"LEARNINASTY

LEARNICONSTR
LEARNICONSTR
LEARNICONJ
utility

utitity

PACKAGIPOLTID

LEARNIPOLPAK
LEARNIPOLY
LEARNIPOLY
LEARNIPOLPAK

LEARNIPOLY

LEARNSTL

workl#e
find_diff/7 output_diff/1
show_the_example/3 output_examnle/l

write_bag/2 output_tist_write/1

‘report_stepsl/3

expltain_gl/1 eaiput_précendsfi
(useri obtain_rulel/5

s_k_m_s/@

cutput_schemafl output_schemal/l
report_stepsl/3 output_solution/2
output_valid_List/2 output_v_List/1
no_such_flag/2 command_error/2

find_first_part/11l partition_rest/s
p_rl/il :

try_use_rule/7
m_t1/8
find_type/3

user> contains_nasties/2
try_nasty_method/3

partition_the_List/8 partition_rest/8
make_schema/sS

zag_stereé_canf;ﬁf

check_order/2

template_match/3

poly_tidy/2 pol_tidy/s2

poly_norm/3 poly/3

poly_method/4

poly_solve/4 poliy_method/4

try_poly/3 poly_solve/4 simplify/3

method_transform/6 try_poly/3 poly_step/4

poly_solve/4.

try_poly/3



poly_tidys2

position/3

position/4
posl/4
possible_schema/5
powered/3
prep_chunk /6
prep_factors/5
prepd/2
prepdl/2
epfac_termséé
srepfasfﬁermsiié \
pretty_print_conds/2
principle_functor/2
problem/3
probteml#3
process_cm/5
process_conjlist/3

process_diff/5

process_method/4

7

process_reply/S

process_replyl/5
prod_decomp/7 -
prod_exp_terms/2
?raé_exg_ﬁe%ms_eanS

pt/l

guadratic/1

-

PACKAGIPOLTID try_poly/#3 poly_solve/s simplify/3

LEARNICOMP

LEARNICOMP
LEARNINASTY
LEARNISOL
LEARNILOEG
LEARNISOL
LEARNZISOL
LEARNINASTY
LEARKNINASTY
LEARNSINMETH
LEARNIIMETH
LEARNINEWNMET
LEARNISOL
LEARNIGENPRE
LEARNIGENPRB
LEARNSDESC

LEARNIDESC

LEARNIOUT

LEARNIDESC

LEARNIOUT

LEARNIOUT
LEARNILOG
LEARNILOS
LEARNILOG
LEARNINASTY

LEARNIPOLY

method_transform/6 position/fs
try_to_isclatelf3 consider_isclationl/3
nasty_act/s

position/3 positien/é

find_symbolsi/4 posl /4

<user> suitable_schema/7
check_power_of/2

sort_solve_now/é6 preé‘chnﬁkfé
sort_soclve_now/6 prep_factors/sS
dist/2 re_dist/3 -

prepd/2

hard_combine/4

prepfac_terms/6 prepfac_termsl/s
cond_create/1 .

test/3

<user> g_pl/1l

probitem/3 probleml/3
process_conjlist/3

construct_method/5 process_conitist/3
conjecture_stepsi/s
find_both_sides_difference/8
process_diff/5

construct_methed/5 process_method/4
Ltooping_action/1 confirm_coni/7
know_conditionsl/1 check_examplel/2
hetp/8 file_name_check/3 f_nl/4 g _pl/1
process_reply/5

Log_separate/s prod_decomp/?
prod_exp_terms_egn/3 prod_exp_terms/2
<user>

checkpt/1

poty_method/4



r/1

Cr_nm/8

‘r_rutes/G

r_s/g

re_dist/3
read_conditions/1
read_in_conditions/1
read_in_tineii
read_in_Llinel/2
read_in_rule/l

read_in_rule_conds/1

LEARNIFLAG
LEARNSFLAG
LEARNIFLAG

LEARNIFLAG

LEARNINASTY

LEARNICHAR
LEARN:CHAR
LEARNICHAR
LEARNICHAR
LEARNICHAR

LEARNZCHAR

.ad_in_rule_tonds_cont/2

read_in_unknown/1
read_name/l
read_rest/2
read_restl/3
read_rest_cond/2
read_rest_unk/2

read_rest_unkl/2

~gad_rule/l
read_unknown/1
really_new/2

recomp/2

recurse_attract/3

LEARNSCHAR
LEARNICHAR
LEARN:CHAR
LEARNZICHAR
LEARNICHAR
LEARNICHAR
LEARNICHAR

LEARNICHAR

LEARRICHAR

LEARNICHAR

LEARNIINTERP

PACKAGIMATCH

LEARNIIMETH

<user>

user> remove/l

user> remove/l

<user> remove/1

prepdl/2
read_in_conditions/1
read_in_rule_conds_cont/2
get_Lines/1
read_in_Lline/1
read_in_rule_conds/1

obtain_rule/s

read_in_rule_conds/1
read_in_rule_conds_cont/2

<user> obtain_the_rulesl/ig
read_rule/l read_in_Ltinel/2
read_rest/2 read_restl/3 >
read_conditions/1

read_unknown/1

read_name/1 read_rést_anklz
read_rest_econd/f2 read_rest_unkl/2

read_in_rule/1

read_in_unknown/1

mod_gensym/2

prepfac_teras?& map_recomp/3
prep_factors/5 method_transform/é
old_attract/3 tidy_up_disjunction/2
remove_matechl/S tidy_up/3 probleml/3
return_new_term/2
negative_number_product/2
apply_new_rule3/7 try_use_rule/7
is_factorization/4 <user> match/2
colttect/3 newform/4 exp_distrib/2
make_poly/3 multiply_through/4 get_dist/4
domult/4 :

method_transform/6



recurse_attracti/s3

recurse_collect/3

recurse_tollect1/3

reifyfs

rem_sub/3
remake_conjecture/4
remove/1

remove_arbs/2

remove_arbs1/3
C:%mawe_tegsf4
remove_match/4
remove_matchl/5
remove_nasty/3

remove_neg_powers/4

EEARNIIMETH

LEARNIIMETH

LEARNSIMETH

LEARNIPOLFAK
LEARNINASTY
LEARNICONY
LEARNIFLAG

LEARNILOOP

LEARNILOOP
LEARNITL
EEARNICONY
LEARNICONJ
LEARNITL

LEARNIPOLY

remove_new_method_markers/¢0

remove_rules1/1,

remove_safe_divisors/3

(jsemeve_subsumedlz
remove_table_entries/t
report_med_check_cond!é
report_steps/4
report_stepsl/3

reset/é

resetl/d

return_new_term/2

LEARNIMETHGCD
LEARNIFLAG

LEARNIINTERP

LEARNMNINASTY
LEARNIFLAG
LEARNISOL
LEARNSOUT
LEARNIOUT

LEARNIFLAG

LEARNIFLAG

LEARNSGENPRB

recurse_attract/3 recurse_attracti/3
attract_check/3 attract_check1/3

method_transform/é

recurse_colltect/3 recurse_collectl/s3
coliect_check/3 collect_checkl/3

map_reify/s3

“ remove_subsumed/2 rem_sub/3

conjecture_stepsi/S

r/l remove_rulesl/1
normstore/3 try_to_isolate/3
consider_isolationl/3
try_function_stripping/4
remove_arbs/2

{user>

find_diff3/8 remove_match/4
find_diff3/8

<user>

poly_solve/Z4

r_nm/@ i
<user> remove/l remove_rulesl/1

prep_factors/5S method_transform/6

remove_safe_divisors/3 is_factcrization/4

try_nasty_method/3

r_nm/G

suitabte_methods/9

work_main/2

report_steps/4 report_stepsi/3
sort_solve_main/8
show_initialize_and_store/3 act_ans/8
check_example2/3 conjecture_the_steps/s
check_no_conjectures/2 resetl/2
generate_problem/0 get_problem2/2
warkfz,

get_new_argsl/3 sibling_term/2

l



revfz
rhs_zero/l
root_nasty/2
roots/é

rulefs

rute_textl/g
rule_text2/g
rule_text2a/sg
rule_text3/0
rules/®o
wles_stored/o
s/l
s_k_m_s/&
s_method/1
s_methodl/2
s_n_mfl
s_n_mifl
s_r_nf5
s_r_nl/g
s_r_nla/g
_rules_new/0
s_rules_newl/0
safe_divisor/2
same_methods/2
same_occi3
same_poly_*fac/3
satisfy_satisfieéi?
scan_List/3

scan_term/3

utility
LEARNICOND
LEARKINASTY

LEARNIPOLY

LHISCIXREF < INI

LEARNIOUT
LEARNIOQUT
LEARNIOUT
LEARNIOUT
LEARNIINTERF
LEARNIFLAG
LEARNIOUT
LEARNIGUT
LEARNIOUT
LEARNIOQUT
LEARNIOUT
LEARNIOUT
LEARNIOUT
LEARNIOUT
LEARNZOQUT
LEARNZOUT
LEARNZIOUT
LEARNIINTERP
LEARNIDESC
LEARNZEOND
LEARNIINTERP
LEARNISOL
LEARNICOMP

LEARNICOWMP

construct_method/5S analyze/S
{user>
nasty/2

poly_method/4

<user> read_in_rute_conds_cont/2
obtain_rule/6

<user> read_in_conditions/1 ‘
Cuser> read_in_unknown/1

user> obtain_the_rulesl/ig
normal /0

is_rules/8 <user> remove/l writeoqtfl
{user>

user> show/l

user> show/l

s_gétbeé!i s_methodl/2

<user> show/1l

s_n_m/1 s_n_mi/1

s_rules_newl/0

s_rules_new/0

s_r_nl/fo

user?> show/1l

s_rules_new/0
remove_safe_divisors/3

<user> store_schema/4 same_methods/2
<user>

check_same_poly/3
choose_member_schema/3
scan_term/f3 scan_List/3

wordsinf2 scaa-tistkﬁ



schema/l EMISCIXREF«IRI

schema_used/1 LMISCIXREF . IKRI
schemas/g LEARNIFLAG
seen_eqn/fl LMISCIXREFINI
setect/3 utility
select_Lettersz PACKAGIPOLTID
select_the_nunber/3 LEARNITL
shift_numbers/S LEARNCCONJ
tort_name/f2 LEARNIMETHGD
show/1i LEARNIOUT
show_all_flags/1 LEARNIFLAG

show_initialize_and_store/3

LEARNISOL
show_the_examplel3 LEARNIOUT
sibling/2 LEARNIGENPRB
siblting_term/2 LEARNIGENPRB
simple/l utility
simple_rule /7 LEARNIREW

j}imgtifyf% PACKAGIPOLTID
simplifys3 ?écxés{PSLTiﬁ
single_occ/2 LEARNICOND
singte_plurat/3 LEARNIOUT
singleton_method/3 LEARNCPOLY
sol_mess/1 LEARNIOUT
solve/1 " LEARNZSOL
solve/3 LEARNISOL

<user> step_solve_eqgnl/7 bad_name/l
s_n_ml/1 '
<user> possible_schema/5s

user> remove/l r_nm/0 show/l writeout/l

{user> looping_check/3

probleml/3 return_new_term/2 sibling/2
negat ive_number_product/s2
setect_the_number/3 template_match/3
exp_matehl/5 List_compatible/2
simptify/2

workl/é

find_diff3/8 shift_numbers/5 tidy_up/3
enablef1 disable/l

sfl

show_alt_flags/1 show/l

~

’

solve/3

work_main/2

problem1/3 sibting_term/2
sibling/s2

freeof/2 ground/1

<user> get_user_rule/8

solve/3 hard_tidy_expr/2
singleton_method/3 pol_tidys2

simplify/s2
applicable_next_method/3

expand_constraints/2 exptain_g/fl
pretty_print_condsf2 write_bag/2

pely_method/4

‘cutput_sotution/2

sredofl

solvefl



solve_steps/l
solve_stepsi/i
sort_of_List/2

sort_solve/5

sort_solvel/6

sort_solvela/s
-sort_solve_main/§
sort_solve_now/é6
sort_solve_one_step/5
split_disjunct_solverss
split_two_ways/3
sredo/0

step_cycle/6

step_cyclel/8

step_solve_eqn/é
step_solve_eqgnlé7

stitl_rules/C
store_rule/8
store_rules_List/2
store_schema/4
store_steps/4

store_we/fl

strip/3
strip_num/2
subintegral/2

submethod_on/3

LEARNIOUT
LEARNIOUT
LEARNICONSTR

LEARNSSOL

LEARNISOL

LEARNZISOL
LEARNZISOL
LEARNZSOL
LEARNZSOL
LEARNISOL
PACKAGIMATCH
LEARNIINTERP

LEARNISOL

LEARNSISOL

LEARNISOL

LEARNISOL

LEARNIFLAG
LEARNICORFIR
LEARNINEWMET
LEARNIDESC

LEARNZISOL

LMISCIXREF«INI

LEARKINASTY
LEARNSCOMP
LEARNINASTY

LEARNZOUT

user> show/l1 w_solve_steps/i
sotve_steps/i solve_stepsi/i

partition_the_Llist/s

solve/3 sort_solve_one_step/S

sort_solve_main/8 try_chunk/5
disjunct_solve/6 get_problem2/2

sort_solve_main/8 sort_solve_nou/é
split_disjunct_solve/s f_s1/6
get_problemi/s3

sort_solvells

sort_solve/5

sort_solvela/6

sort_solve/5 .
sort_solve_nouw/6

match/2 split_two_ways/3

user>

sort_solve_nouw/6& prep_chunk/é
prep_factors/5 step_cyclel/8

step_cyele/6

sort_solve_one_step/5 m_t1/8
suitable_stepl/8

step_solve_eqgn/s m_t1/8
suitable_methods/S

remove/l
Cuser> obtain_the_rulesl/10
cond_add_to_List/2 cond_create/l

make_schema/5

solvesf3

<user> show/l1 writeout/1 work_sotution/C
nasty_act/5

wordsin/2 strip_num/2

remove_arbs/2 subintegral/2

method_List_on/2 submethod_on/3



‘sabn&styfs

subsl/3

subst#3

subst_mesg/3

subterms#3

subterms2/3

suitable_methods/9
suitabte_schemas7

suitable_step/7

=

itable_stepi/é8

syntax_check/1

syntax_check/3
take_Llogs_and_recomp/3
tell_create/1

teli_reason/S

tell_redo/2

template_match/3

- rm_size/2

xter&_size!%

terminate_text/7u

testf3

test_preconds/5

text_not_used/0

tidy/72

LEARN:NASTY

LEARNIINTERP

utility

LEARNICOMP

LEARNICOMP

LEARNKICOHP
LEARNISOL
LEARRISOL
LEARNISOL
LEARNZISOL

LEARNICHAR

LEARNICHAR
LEARNILOG
LEARNINE¥MET
LEARNINEWMET
LEARNISOL
METHODICOLLEC
LEARNICOMP
LEARNICONMP
LEARMICONFIR
LEARNISOL
LEARNINERMET
LEARNIFLAG

utibity

<user> contains_nasties/2
try_nasty_method/3 subnasty/3

remove_arbsi/3 subsi/3
subst_mesg/3 normstore/3
zap_stored_coni/5 subsi/3
create_method/13 apply_new_rule3/9
workl/e nasty_act/5

mod_subst_mesg/3

subterms /3 subterms2/3 <user>
apply_new_rule4/s/7

common_subterms_Ltist/3
suitable_stepi/s8

sort_solve/s

step_eyclel/8

suitable_step/7

read_in_rule/1 read_in_unknown/1
read_in_conditions/1 read_in_Linel/2
read_namefl
syntax_check /1
Log_reduce/4
cond_createfl
find_new_method/4
sort_solve_one_step/5
appticable/3
extreme_tern/3 extreme_term/5 term_sizel4
term_size/2 term_size/s

check_example/3 check_example2/3
mapscore_compare/f/8 find_sub_test/3
check_the_preconds/S

abtain_réiel!ﬁ reset/g

zero_rhs/2 isolate/3 tidy_rhs/2
recurse_collect/3 recurse_collectl/3
recurse_attract/3 recurse_attractl/3
hard_combine/4 f_sl/6 method_transform/é
disjunct_solve/s

show_initialize_and_stores/3 oltd_attract/3
subst_mesg/3 tidy_up_disjunction/2



tidy_expr/2

tidy_opsé2
ddy_rhs/2
tidy_up/3
tidy_up_disjunction/2
tidy_uwithvars/2
time/l
times_poly/3
timesingl/Z4
tlar/4
translate_difference/3
~eelf2
gree_iist!%
tree_size/3
tree_sizeflS
trigffl
try_attract/3
try_auto_method/4
try_chunk/5

try_collect/3

try_function_stripping/4

utility

METHODICOLLEC

LEARNIIMETH
LEARNIINTERP
LEARNICOMP
utitity
LEARKRITIME.
LEARNIPOLPAK
LEARNIPOLPAK
LEARNILOG
LEARNINEWMET
LEARNIGENPRB
LEARNICOHMP
LEARN:COMP
LEARNICOHMP
LEARNICOND
LEARNITE
LEARNITL
LEARNZSOL

LEARNITL

remove_arbs/2 remove_matchl/5
obtain_rulel/5 negative/l non_neg/l
non_zero/l type_tidy/3 tidy_up/3
proebleml/3 return_new_term/2 log_reduce/4
form_new_equation/2
negative_number_product/2 choice_tidyl/2
workl/6 consider_isolationli/3
try_colttect/3 try_attract/3

try _prep_fact/3 poly_step/4 collect/s3
add_poly/#3 timesingl/4 reify/3 isclax/f3
nasty_method/3 try_nasty_method/3
nasty_act/5 nas_rute/f3 multiply_through/é
Linear_method/3 discriminant/4 roots/s
pol_tidy/2

weak_normal_form/3
find_both_sides_difference/8
ocbtain_rulel/5 check_tidy/s2 type_tidy/3
choice_tidy1/2 hard_tidy_expr/2

get_Lines/1

exp_matehl/S tidy_opss2
isolatel/3 tidy_rhs/2
tidy_up/3 cutput_diff/sl
soclve/3 f_sl/6 disjunct_solve/s
obtain_rute/fs
initialize_screen/Q

poly/3 times_poly/3 binomial/3
times_poly/3 timesingl/4
take_logs_and_recomp/3 tlar/4
telt_reason/S

sibting_term/2

wordsin/2 tree_List/4
closeness/3 tree_size/5
tree_size/3 tree_size/5
check_trigf/l

<user> ‘

user>

method_transform/feg

<user>



try_isolates3
try_nasty_method/3
try_parallel/s
try_poly/3
try_prep_fact/3
try_to_isolate/3
try_use_rulef7
try_user_rule/s
type_ef_rhs/2

type_tidys3

\ﬁerstaed_ceast&ntsfz

unknown/l

user_macrof3

user_rulef7

val id_ecommands/s2
valid_filename/2
vatid_filename/3

Jriable_argument/1

W/l

w_n_m/l
w_rulessg
w_schemas/{
w_solve_steps/1

warn_if_complex/1

LEARNSTL
LEARNINASTY
LEARNINASTY
LEARNINEEMET
LEARNITL
LEARNITL
LEARKITL

LEARNZIREY

"LEARNITL

LEARNZSOL

LEARNIINTERP

LEARNITL

LMISCIXREFLINI

~

LEARN:OUT

LMISCIXREF < INI

LEARNIOQUY
LEARNIFILE
LEARNIFILE

LEARNIFLAG

LEARNIOUT
LEARNIOUT
LEARNIOUT
LEARNZIOUT
LEARNIOUT

LEARNIPOLY

warn_if_possible_missing_rulef3

LEARNIQUT

<user>

nasty_act/s

nasty_method/3

<user> consider_parattel/7
<user>

<user>

{user>

obtain_rutel/5 apply_new_rulel/5
<user>

test/3

mod_weak_normal _form1/4
remove_safe_divisors/3

find_step/7

<user> really_new/2 show_the_example/3
factor_partl/3

remove/l show/l writeout/l
ctheek_name/l stitl_rules/o
get_preconditions/4 <user>
get_user_rultef8 s_rules_newl/0
no_such_flag/2 command_error/2
file_name/2

valid_filename/2

removefl enablefl disable/l show/l
Writecutfl

{user>
user> writeocut/1
<user> writeout/1
user?> writeocut/l
user> writeout/l

rocts /6

report_stepsi/f3



wzak_normal_form/3

wep/@

wordsin/2

work/1
work/2

workl/e

worke/ssa
work2rfé
work3fig

work_mainf2

rk_solution/s

write_bag/2

write_horiz_List/1

write_set/1

write_setl/2

write_step/1

write_type/l

writefsl

LEARNIREAKNF

LEARNIINTERP

LEARNICOMP

LEARNITL
LEARNITL

LEARNITL

LEARNZISPECIA
LEARNISPECIA
LEARNISPECIA
LEARNITL
LEARNITL
LEARNIOUT
LEARRNIOQUT
LEARNIGENPRB
LEARNZGENPRB
LEARKIOUT
LEARNIOQUT

utitity

mod_weak_normal_forel/4 is_mod_poly/3
method_transform/6 multiply_through/4

normal /0

mod_weak_normal_form2/3 remove_arbs/2
factor_partl/3 neg_expf3 simplify/2

{user>
work/1 give_example/d xrede/G

work2/6 work2r/6 work3/10 work_mainf2
worki/e

workli/é

work2/76 workar/é

workl/e

check_example2/3 work/2
<user>

shouw/1l

c_s2/1 write_horiz_Llist/1
g_pl/1

write_set/1 write_setl/2
conj_steps/4
is_type_rule/6 cond_add_to_List/2

sort_solvela/6 sort_solve_now/& <user>
action_after_prep_factorséS prep_chunkié
split_disjunct_solve/5 f_si/6
step_cyelel/8 method_transform/s
check_found_schema/3 expand_constraintss2
suitable_methods/9
report_mod_check_cond/4 mod_check_condi/l
Looping_action/l L_text/0 Loop_action/l
confirm_conj/7 act_ans/8 ob_condition/7
check_name/l act_option/2
terminate_text/70 check_examplel/2
check_exampleZ/3 conjecture_stepsiis
obtain_rulel/5 check_no_conjectures/2
store_schema/4 removel/l r_rules/3 r_s/¢C
r_nm/0 remove_rulesl/1 still_rutes/g
flag_message/2 e_a_ml/l e_a_m2/1 d_a_ml/l
d_a_m2/1 help/¢ helplfl sredofl gofS
ffte name/2 f_ni/4% f_n2/3

generate grsb&ea!& g §1!1 SFTtﬁ setf1
write_setl/2 get_problem/4 get_prabieﬁ&fﬁ
get_probtem2/2 check_order/2
tell_reasonf/5S explain_gl/fl
create_method/13 create_methodl/13




writef/2

utility

report_steps/4 report_stepsi/3 sol_mess/1
output_mess/1 output_examplesi ‘
find_unknown_stepsl/4 extra_message/1
mod_iso_trace/l rule_text1/8% rule_text2/¢
rute_text2a/0 rule_text3/0 option_text/t
solve_steps/1 solve_stepsi/fl s_r_nl/0
show/1 write_bag/2 output_sche=a/l
output_schemal/fl process_reply1/5
factor_part2/4 chunk_part/4 workl/s
give_examplefd get_linesl/2 xredo/i
old_xredo/0 work_solution/g
check_contains_solution/i
warn_if_complex/1 ’
read_in_rule_conds_cont/2 read_in_rulefl
read_in_unknown/1 read_in_conditions/1
read_conditions/1 read_in_Linel/2
read_unknown/l

mod_weak_normal_Tform/3 solve/3
sort_solve/5 tell_redo/2
sort_sotve_main/8 <user>
action_after_prep_factors/5 m_t1/8
disjunct_scolve/6
show_initiatize_and_store/3
suitable_step/7 suitable_stepl/8
expand_constraints/2
report_mod_check_cond/4 cobtain_rule/é
check_namefl know_conditionsl/sl
fite_eonsult/f2 conjecture_the_stepséé
conj_steps/4 conjecture_stepsl/S
find_diff2/7 find_both_sides_difference/8
obtain_rulel/5 store_schema/4 remove/l
flag_message/2 interpret_value/2
flag_error/1 no_such_flag/2
variable_argument/1l check_ok_term/3
fite_namef2 file_name_check/3 f_ni/4
maptidy_examplel/3 merge_steps/3 g_pl/1
write_setl/2 get_prcblem/4
get_method_List/2 e_m_o/2 tell_reason/s
expltain_g/1 output_preconds/1
cond_create/l tell_create/1
already_suitable_method/2 a_s_nri/2
pretty_print_conds/2 map_prettify/1
report_steps/4 report_stepsi/#3
cutput_mess/1 show_the_examples3
output_example/l write_step/l
output_diff/fl write_typefl num_uritefs2
paraphrase_goal/3 disjunct_writef/1
med_writef/2 mod_iso_trace/l
solve_stepsi/1 write_bag/2
cutput_List_writefl s_methedfl
s_methodl/2 s_n_m/1 s_n_mi/1 s_k_m_s/¢C
c_s2/1 write_horiz_List/1 w_schemas/g
w_rules/% mod_List_new_rules/¢
w_sotve_steps/l user_macrof3
command_error/2 output_valid_List/2
output _v_List/1 process_replyl/ss
moed_subst_mesgé3 initialize_screenfd
work_main/2 get_Lines/1
read_in_rule_conds_cont/2



Wwriteout/:1 LEARK:zOUY w/1

xrede/0 LEARNITL old_xredo/8 o_x1/0
z_norm/2 LEARNIPOLPAK poly_norm/3 z_norm/2 poly_tidy/2
zap_stored_coni/5 LEARNICONJ conjecture_the_steps/é zap_stored_coni/s

zero_rhs/2 LEARNIUWEAKNF weak_normal_form/3
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Bernard Silver
Updated: 27 February 198%
* £

% Solve new eguations
solvetEan} - solvelEgnexs_le.

solvetEgrnsXsAng) o=
initialize_screens
statisticstruntimes_1Ie
show_initialize_and_storefXsEgn+Egnlls
sort_solve(EgnlsXshnsleFlagsEgnSteps-L 1}
tidy_up_disjunction(AnsisAns2}),
simplify(Ans2+Ans),
mod_writef(®*\nAnswer s I %Zt\n*slAnsIle.
store_stepstEanlsXsFlagsEgnStepste -
statisticstruntimesi_oTimedls :
writef¢r\nfProblem took %t mitllisecondsI\n®«lTimelle
te
satveéEg s} -
St&thtTCS{FURt¥QEQE _2T1)s
writef(*\nCouldn®*t solve the eqaatleﬁ\nzt \n
EThe attempt took %t millisecondsINntelEsTI}s

% Look for ang use suitablble schema
sort_solve(EgnsXeEgnewineE~-E) I~
free&fﬁﬁsiqn}g
Te
griteféet\ngt does not contain the unknoun %t.\n¥s[EaqneXJl}e

sort_solvel(EgneXeEQnewineT=T) 1=
dis_solution{(Egns X3

fe

sort_solve(EansXsAnsenew_TlaglFlagsFlagl)e+EonSteps) -
suita%ie_Schema€EQ&;X;L%S§;EQ&1sYYPEyFLagcﬁagei;
fa
Loop_flagtwarni)s
. mod_assertal(schema_used(Namel)s
ritefi{t\nAttenmpting te use schema method %Zts
<j£nerate§ for equationin\nZt.\n*s[NamesEqgnl Il

sort_solve_main(EgneXshnssL isteTypesFlaglsEqnStepseNamel.

sori_solve(EgnysXsAnsseFeSteps) - N
sort_solve_one_step(Egne+XsAnssFsStepst.

% Do one step

sort_solve_one_stepl{EqgneXeAnseF»T-T1} I~
toop_flag(yes)s % Switch:on loop check
mod_weak_normal_form{EgnsXeEgnli,
Looping{EanlsX)e
fe
step_solve_eon{nosEcnlsXe_osNewlsT-T2),
tell_redo(NewlesEanilde
sort_solve(NewleXsAnseFeT2-T1})e

% Tell if fail to solve new eguation



telli_redof_s_Je
tell_redotNewsOtdy I~

¥ritef{¥\nFatled to solve equation Zt«\n\nBack to %te\n®elNewsObdlde
‘fa"ii.»

%Z Main schema loop

sort_solve_mainl{EgnsXsAnseListsTypesFlagsEgnStepseNamey I=-
sort_soltvel(EcnsXehnssListeType+EgnStepsis
{retraecti{schema_abandon(iName}} -> Flag = bad(NameliFlag = good(Namel}ls

fe

%Z Start again without the schema
sort_solve_main{EaneXe¢Anse_s_sbadsEgnStepseiame) -
writef(*\nCan**t use schema %t\n\n*s[Namel)s
resety
mod_assertal(schema_abandon(Namel}s
sort_sotvel(EgneXelAnss_sEgnStepste

sort_solvel(EgneXshAnselistsTypesEcnSteps) I~
Looping(EgneX}s
sort_solvela(EgnsXshAnssListeTypeesbgnStepsis

fe

%4 Equation is solved
rt_sotlvelat(EgneXsEans_ge_oT-T) I~
dis_sclution(EgneX)s
te
writef(*\nlEnd of solutioni\n®tl.

sort_solvela(EgneXeEgne_o_oT-T} -
freeocf(XsEgnie i
3
LR

writef{*Eguation doesn®**t contain the unknown\nt®},

gritefﬁ*\nt{nd of sotutiondkn®}.

% Try to apply schema at once
sort_sotvelalEgneXeAnselListesTypeeEgnStepsy -
sort_solve_now(EgneXshnseListeTypesEanStepsiy

fe

sort_solve_now(EoneXeAnss[L1¢L2[L3]s%Change of Unknown®sT-T1} I- !,

N writef(¥*\nAttempting to change the unknowne\n%}s
prep_chunk(TermeEgne XeNewsL 1oT-ENewVar=TermeCVE|T21),
jdentifier(NewVar).
mod_subst_mesg(Term=NewVarsNeweCVE) s
gr1tef€*\ﬁTry1ng to solve the changed variable eqaat¥en.\n'}9
sort_solvel(CVEsNewVaresNewEgnsL24+%General ¥4 T2=-LSE}T3 1}y
mod_subst_mesgtNewVar=TermsNewEqnsSE),

Hriteffﬁ\nTry1nﬁ to solve the substitution equation.\n®*l,
split_disjunct_solve(SEsXeAnsL34T3=T1})s

I

sort_solve_now(EaneXshnse[L1[FIs*Factorization®sT-T1) I~ I,
writefev\nattempting to manipulate equations intoc factorse\n¥},
prep_TactorstEaneXeNewsL1sT=T2)

action_after_prep_factors(NewsXsAnssFeT2-T1),

Po



action_after_prep_factors(NewsXoAnseFeT2-T1}) -
(decenpilieus[#]_T3 =2
writef(*\nFactorizing equation to obtain\n\nit\n*+INewl)s
writef(®*\nTrying to solve the factors«\n¥*iitruele
factor_solvelleuwsXsAnssFeT2-T1),
£

= ¥

sort_solve_now(EgneXehAnssbisteTypesT-T1} I-
step. cycle(EgneXsNewsL iSteRest ¢ T=T2),
fe
sort_solvel{BewsXsAnssResteTypeeT2=Tl}e«

% Do the initial part of chunk schema
prep_chunk(_sEgneXeEqgre_sT-T} o~
dis_solutiont(EgneX}s
LY
writef(*\nThe eguation is solveds\n¥}i.

prep_chunk{TermsEgneX+Egnse_oT-T) -
identical_subtermstEgneXeTermls-
te -
prep_chunk{(TermsEagnsXsNewsL ist«T=TL} I-
step_cycle(EagneXsbEgnlslL isteRest ¢+ T-T22y
prep_chunk(TermsEgnlsXelNewsRest «T2-T1)s

ts

% Do initiat part of factor schema
prep_factors{A*B=UeXsNews_oLNewl|TI=T) I-
decomp(A*BeLl*|List)e
remove_safe_divisors{XslistsNeuwls
length(Newsbengthl).
Length > 1
recompi{Newlsl #|Rewl)s

fe

prep_factorsiignsdeNewel isteT-T1} -
step_cyclel{EgneXeRewlsl isteRest+T=T2)s
orep_factorsi{NewlsXeNewsRestsT2-Tile

AN

% Split the Change of Unknown case '

split_disjunct_solve(A#iBsXsAnseLoeSteps) 1= I
decompCAEBEH#HList 1),
writef(®*\nSolving disjuncisewnt}.

v factor_solvel{lListsXebhnselLsStepsie

split_disjunct_solvelEgnsXshnsebleSteps? -
sort_solvel(EgneXsAnseLsothersStepsie.

% Rest of factor schema
factor_solve(NewsXsAnseSchemasbgnSteps) -
f_sle¢NewsXsAnseSchemasfalsesEanStepste

f_SEéE}¥_¥§ﬁS§_§ACC¥S'S§ = Estféy_&§_éisiansti&n€&cc;éns§.
f_si¢fH|ListIs¢XsAnseSchemashccelHITI-TI} -
choose_member_schema{HesSeSchemale



disjunct_writef([HsyXI)e

writef(*\nChoecsing schema to solve this factor«\n¥i.
sort_sclvel{HeXeAnsleSsothersT=-TC3s

¥

L

tidy(hcciAnsisNewhcclhy
f_sl(ListeXeAnseSchemasNewhAccseT2-T1}.

step_cycle(EagnsXeleweListsRest+Steps) -

get_next_element{(ListsStepeRestlile
step_cyclel{EgneXelewsL istyRest sStepsRestI«Stepste

step_cyclel{EgnsXsNeunwsl isteRestsStepsRestlisStepsy -

suitable_step(XsEgnsSteps_sNewsStepsesFlag)s

tFlag = win => Rest = Resil? Rest = List}le
i

- &

% Miss out steps if possible
step_cycltel{EaneXeRewys_sRestsStepsRestlsStepsy -
no_major_effect(Stepls
writef(*\nAttempting to omit stepe\n¥ly
step_cyclelEqneXesNeuwsRestigyRest+Stepsie

%Z Ferform one steps using method Hame to give Newl
‘ep_solve_eani(FlageEgneXNameslewysEqnStepsy -

-

step_solve_eqgnli(FlagsEqneXsNamesNewsEgnStepseMess)y
call(Messte

Te

step_solve_egni(FlagsEgneXsNamesNewsEgnStepssMess)y =

known_methodi{XeEgnelewsNamesitheresCallePreconde«Postis
not schemai{Namels

check _condiPrecondly
tkey_method(Mamel=21itruels
method_transformi{FlagsCallsWheresMess.EanStepssvis

({Flag=noy Name = method{_J}}icheck_cond{(Postl),
¥ -

- ¥

% Using the methods from step_solve_egn

method_transform(_stry_to_1isolatetXsCGldsNeuwdsallsMesseENew|[SI-SeF) 2
position(Xs0ldsFosnl,
isolatetFosnsOldellewts
tidy{Newshiculls
fe
(F= gag => Mess=trueiMess = mod_iso_tracellewl)}s

method_transform{(Typestry_disjunct(XsA#BslnsteallotruesLAEBIEI-EL+F} I~
decide_messagel({TypesFeRewTypels
{(NewType=nes )
writeft*\nSplitting into disjuncts and solving each in turne\n¥ils
decomp(A#B«LHILIstIx,

disjunct_solve(NewTypesListsXeAnssfalsesE-Elly

te

method_transform(Typestry_factorize(Xe¢A+B-lshnstisallatruesZ=-ElsF)} I~
decide_messagel{TypesFelNewTypel,
(NewType=nosi
decomp(A*xBel*[List 1)
remove_safe_divisors{XsListeNeuwls



recomp€Dis]sl#jNewlt,

{Lenocthiiewsl} =-> Z=zE}

Z=EDisijEds

writef(*\nSplitting inte factors and solving each in turne\n¥#}}ile
disjunci_solve(NewTypesNeuwsXshnssfalsesE~-E1}e

% New Methods without schemas (Mesgy'!l}
method_transforminostry_auto methad€Hethcd;ngatt;%eg);at{;true;
CMid]}SI=SieF) =

auto_ruleiMethodsNamelds
apply_new_rulel(XsPatteMideNamessolls
auto_next_applticable_method(MethodsNewMethodeXsMideRest ),
cﬁeck _condtlapplicable_next gethaé(&ew&ethod:X¢%1é}EQest3}s
m_tltXsMideNamesMethodeNewlethodsNewsS=S1leFl.

m_tl¢XeNewls_ gﬁesﬁethed,ﬁewss-31qaaak i-
step_ salge eqal€na;%eni;§;ﬂexﬁethad,%e%fs Sls_1Ys
i

= ®

m_tl¢¥sNewlsNamesMethodeNewMethodesNewsS=S1lov) -
writef¢®\nlUsing rule %t to apply new method.\n%ts to obtain\n\nZt.\n%,
[NamesMethodeVewllle
paraphrase_goal(*Trying*sNewMethodsMethod}s
{step_solve_ecninocsNewleXeNeuMethodeNewsS-S1}}
paraphrase_goal(*Failed®sNewMethodsMethod)efail s

ts

% Kew methods using schemas
method_transform{yesstry_auto_method(MethodeXsPatteNewksalls
writef(®*\nUsing rule %t to apply new methodse\n%ts to obtain\n\nZt.\nts
ENamesMethodeNewIF ¢l New|[SI=-Se_J} =

auto_ruletMethodsNamels
apply_new_rulel(XeFPattsNewsNameesoll.

method_transform{_etry_prep_faclt(XsA+B=04CxD=0)ealle
writef¢(*\nPrevaring for Factorization to obtain \n\nZt.\n*[C*xD=01),
EC*D=3SI=Se_) -
mod_collect(XeA+BsNeuldy
check_tidy(NewsCxD=0),
E‘
method_transform(_stry_function_stripping{XsOldsPosneNewlrsalls
itef¢*\nApplying Function Stripping to obtain\n\n%Zt«\n*s[Newl}e[New|[SI-Ss_}
jsolate(PosnsCldeNewldy
tidyt(NewleNeuw2ly
mod_weak_normal_forml(NewZsexpraXelewls

LI

method_transform(_stry_collect(xsCld=BeNewdsparty

writef(*\nCollecting Equation to obtain \n\n%Zte\n*s[Newl)s[New|[SI=-Ss_) -
recurse_collect(Xs0ldeNewllq
tidy(Newl=BeNewls

fe

method_transform(_stry_attract(X.s0ld=BeNew)sparts

writefé¢*\nAttracting Ecguation to obtain \n\nZt.\n*¢[Newlls[New|[SI=Se_)} -
recurse_attract{(X«OldeNewl)s
tidy(lewl=BeNeuls



method_transformi_stry_poly(X.OLdeNeuwdsally

writef(*\nUsing Polynomial methods to obtain\n\n%Zte\n*,[Hewlly[New|SI-Se_} -
Yy % Nothing else should be tried
polty_solve(OldeXsAnse_Js
tidythinseNeuwt.

method_transform{_stry_chunk(X+0ldeNeweTermloallstrueeS=Sis_} -
try._ chunk{XsGldeNewsTermeS=S1ts

te

¥ Log methods )
method_transform(_sremove_logs{XsKenwsMideBasetrsalls
writeft®*\napplying Loo methods base Zte to obtain\n\nZte\n¥e.lBaseskewl)y
[New|S1=Se_¥ -
log_reduce{MidsXeBasesNeuwll,
‘wegk_normal_formtNewleXeNeuwlds ‘
1

= ®

thed_transform(_sremove_nasty(Xs0ldeNewlsally
writef(*\nipplying Nasty method to obtain\n\n%t.\n*e[NewllsiRNew |[SI=S+_} i~
nasty_method¢OLldeXeNeuwll,
weak_normal_formi{lewleXelNeuwds

fe

% Change of Unknoun

try_chunk{X+0ldehnseTermslVar=TermsNewEqn|SI=-S1) I=-
fe
identifiertVari,
mod_subst_mesg(Term=Vars OLds NewEgnls
sort_solvetNewbEagneVarsNewdnss_oS-IXAns]|S27)s
mod_subst_meso{Var=Terms NewhAnse Xhnsiy
sort_solve(XAnssXehnsSe_sS2-Slk. ’

% Do disjunctions property )
disjunct_soltvet_sL Js_sAnsehcceS=S) - tetidy_up_disjunction(AcceAnsy,
3junct_solve(TypesLA|BIeXsAnsshiccelA]SI-S1) -
tType=nos
,writefé®*\nSolving factor Zt:\n*+LAl)2s
sort_sotve(Aqs¥XyeAnsls_eS=S2),
tidythkcefAnsleRewhccly
disjunci_solvet¢TypesBeXeAnssNewhcceS2-S1)e

‘

suitable_schema(rfaoneXsSchemasEgnlsTypesFlageName} I~
setofl(p_s(SchemalefiameleTypells
possible_schemalXsEgnesSchemaleNamelsTypellieBagls
action_on_pick(BagsXsEgneSchemasNamesTypesFlageEanlile

te

% Schema method is possible if its preconds are satisfied
‘possible_schema(X+sEansSchemaslamesTypel) -
known_method_schema(XsEqns_sNamesSchemasTypes_sPres_Js
not schema_used(lamels




check_cond{Fre«

% Only one schema
action_on_picktlp_s(schema(SsEqnls_YsNeTr1s_o_sSeNeTesonbly(N)sEgnl) - !,

b

% First tie_break fequation same type as generator:}
action_on_pick{BageXeEqnsSeNeTeFlageEqgnly -
find_type€XsEaneEgnTypelks
find_subset_same_type(BagsEanTypesSubBagle
SubBag \== [,
1Y

action_on_pickl(SubBageXeEqneSeN,T¢FlageEaqnils

% o schema passes Tirst tie breaks so choose one at random
action_on_pickéBags_s_sSelsTerandomi{Ni+Eqgniy I~
member{p_s(schema{S+Eqnls_JsNsTleBagl.

find_subset_same_typetl Jse_sL 3.
find_subset_seme_typel(lp_s(SsEanleX3|T1eTypeslp_s(SeEanlX3jT11}
find_type(XsEanlsTypell,
Type=Typels
fs

~find_subset_same_type(TsTypesTlte

X}
'

find_subset_same_type(l_|[TIsTypesTid I-
find_subset_same_typelTeTypesTlle

% only one passes first tie break ‘
action_on_pickltEp_stschemal(SeEqnie_tsNeT)Ie_9s_9sSeNsTeonly2(NlieEgni) - !

% Use second tie breaks If allowed
action_on_picki(SubBageXsEgnsSeNeTeFlageEgnl)y -
flagftiebreaksonsonls
mapscore_compare{XsEansSubBageSsNeTeEaqnlsFlLagl,
i &
sction_on_pickl(Bags_os_sSeNeTerandom2iNl Eqnl}
member{p_s{(schema(S¢Eagnle_JasNeT)sBagl.
}
zpscore_comparel{XsEgneBageSsNeTeEgnlFlagy -
<f> testé¢XsEqneTesthiistie
find_sub_test(BageTestL istsSubBagls
SubBag \== [ 1.
action_on_pick2(SubBageSeNsTeFlatsEanlile.

L1

find_sub_testtl Jo_oE3F 3~ [,
find_sub_test(lp_stschemalSyEans+X}+NsTI[RIsTeslp_s(schema(SsEqneXIeNsT)IUI) o~
testt¥ebEgneTestds
Test = Tes
ty
find_sub_test{(RsTeslle

find_sub_test¢l _[Tls¢TestsSubl -
find_sub_test{TsTests«Suble.

action_on_pick2(lp_st(schema(S+Eqnls_YeNeT)IeSeNeTesonly3(N}¢Eqnl) - .
action_on_pick2(BagsSeNeTerandon3(hl+Eqnl}y -



member(p_s({schema(SsEgnls_lsNsT)sBagle.

testi{¥+EgnslOcceZeroRbssDomFuncly =
cec{Xslagnslccls
type_of_rhs{EgneZeroRhs)s

osrincipte_functor(Egn«DomFuncl,

te

i

type_of_rhs€_=0¢0) I= l.
type_of_rhs{_=_en} = t.
type_of_rhs(_sother) - I,
principle_functor(A=_+F /iy o= 1,
functor(AsFalle
erinciple_funcltor€_#_s#1},.

show_initialize_and_storet{XsEgnefew) i~
mod_abolish(assertedells
mod_abolish(schema_usedells
assertailast_equationfignll,
writef(*inSolving %4t for Zt.\nt«fEqgneX Iy
tidytZansNewlle -
find_functions(lNewlleXecheckl}s
(match_checktEgnyNewliiwritef(r*\nTidying to %t.\n*e¢llewll}},
mod_weak_normal_form(NewleXaNew)s
resets
mod_abolish({schema_abandonsll,

H

% Store solution steps
store_stepstEoneXsFlagsEgnSteps) =
assertaistore_welworké{LEan|EcnSteps JeX21},
chreck _found_schemal(EqneXsFlagle

% There is an old schema that weorks
check _found_schema(_s_snew_Tflag(Flags:Flagl}) I~

tFlagl = winyfargli«FlageX)seFlagli=good(¥)¥il)s
fe /
writef(*\nllo problems with schemal\nt®l.

« Gld schema fails
check_found_schema(_,_snew_Tflagtuwin(_Ysbad)}) I- 1.
writef(e\nL*x0ld schema for this probles fails**I\n%¥}.

% Ko schema before s or rough=-match schema failed
check_fsuné_schega€_*_9F£ag}‘:-

fgood_flaglFlagls

writefe*\n

[xxMay need concept learnings rough-match schema failed**xI\n%)i},
writef(¥\nl Type work_solution to create a schema for this eguationl\n®*}e.

good_flag(winle
good_Tflaginoschemal.

% Get next method and postcond from aute method



auto“next_aﬁgt%cabte_methed(Mefhcd;&euﬁethodgX:NeﬁigﬁestI HE
known_method_auto(_s_e_smethod(Methodie_o_»

Capplicable_next_method(NewMethodsXeNewl) [RestI)s

fe

get_next_element(ELH|[TI|T1IsHeET|TI I} - !,
get_next_element(CH|TIe¢HeT) - le

% Try to apply indicated schema step

suitable_step(XsEgnePurposeceliamesNewsStepssFlag) -
&rgfl;?UFEGSEqﬁaMEllv
writef{*\nTrying indicated schema step of applying Zwe.\n¥*sLNamelll,

, suitable_stepliXsEgneFurposesiiamesNeweStepssFlageNamelld s
3

suitable_stepl(XsEqgns_sNomesNewsStepsswinsame) -
step_solve_egniyesesEqne XslamesNewsStepsie
fa .

=

%# Try to apply one that satisfies reguired constraints
suitaeble_stepl(XeEansconditions(_sSatsUnSatlsNamesNewsStepseFlageNl)
writef¢*\nFailed to apply schema step Zwe\n%elNII}e

expand_constraints(Sats+UnSatls i
uitable_methods(XsEqneSateUnSateNamesNewsStepseFlageNld s

te

(1]

expand_constraints(sat(Saty_os_lsunsatetlIe_o_3) -
w¥ritef(®*\nko new constraints are satisfied by schema stepe\nt)y
.€Sat = Eldisingle_plural(SateSe_Js
writef¢(¥*\nAny new step must still satisfy the following
preconditionZu\n®sLS1)s
explain_gi{Satlil.

fe

expand_constraints(sat(Sate_s_lsunsatiUnSate_s_3) o~
single_pluraliUnSatetde_Js -
writef(*\nTrying to find a method whose result satisfies the
following preconditionZwi\n®y [k 1},
explain_gl{UnSat),
(Sat=[Jssingle_plural(Sats:¥le_1}s
writef¢*\n\nwhile keeping the following conditioniw true\n*sLWlI},
explain_gl(Satilys

fe

suitable_methods(XsEgneSatsUnSatsNamesNeweStepsewineNliy I-
find_satisfy_unsat(UnSatslamel.
not bad_namel{iamelk,
Name \== Nls
maintain_satisfy(SateNamels
flag{(nethod(Namelesoneonls
step_scolve_eqgni(yessEaneXNamesNewsStepseliess)y
report_mod_check_cond{UnSatsNewsXsNameldy
call(Mess)e

|

suitable_methods(XsEgneSatsUnSatsNamesNewsStepseno_wingNi} I-

argtleUnSatsirgl, \\\\\;\\\\\\-
tArg =E_j_3 ->

writef(*\nCan**t find method to help satisfy new conditions«\ri¥):



Arg=L 3}«
arg€lsSateArglils
Argli=C_}{_7Js

writefe¢*\nLoocking for method that keeps satisfied conditions satisfiecde\n*}q
known_method{_»_s_sNameos_o_v_9_)o
Name \== Kl
not bad_name(lamels
fltagtnethodNamelsoneonlks
raintain_satisfy(SateNamel.
step_solve_egnl{yessEgneXsNamesNewsStepseMessiy
report_mod_check_cond(SateNewsX +Namelq
call{Messlts

fe

report_mod_check_cond{UnSatsRewsXeName) =
writef{s\xniMethod %w can be applied\ntsLNamells

mod_check_condi{UnSatefiewsXl s

| '

writefi(tand satisfies all the conditionsIi\n¥r.

mod_check_cond{(TermefewsX} -
not not €arg(leTermsListls -
aret2sTermelUnkly !
arg¢dsTermsbEgnl,
New = Eqris
¥ = Unkse
mod_check_condl(Listlle

mod_check_condi¢L 1} I- 1.
mod_check_condi(EH]TIY -
call(H)s
te
mod_cheek_condl{T})e.

mod_check_condl¢fH}|_1¥ I- % Only report first faiture
writef(®but fails te satisfy (at least) the precondition\n¥}.
explain_gl¢LHEI}, X
uritefe*\nlI\nt®},
ty
faile

1d_satisfy_unsattunsat(UnSats_s_)sName} - find_satisfy_unsatl{UnSat+Namele
d_satisfy_unsatli€iIe_) - la . -
find_satisfy_unsati¢[H|TI«Name} =
tmust_satisfy(HsListyimicht_satisfy(HsList)}s
member{Name Listye
find_satisfy_unseti(TeNamel.

maintain_satisfy(sat(Sate_es_teNamel - m_sil(SateNamele
m_SI(EJe_3 o= 1.
m_si¢LH|_lJsNamel I-
excludes¢HsList)s
member¢ExcludesListls
sust_satisfytExcludesbl istil,
membertNomeeslL Tstlls
Ty
faile



m_sléD_jTlsname} = m_sl{Tshamels

% Choose a sSchema for the faetors
choose_member_schema{EgneSe¢Schemaly -
member¢(SsSchemals
satisfy_satisfiedtEanesSchemals

choose_member_schema(_eSeSchemal -
member{SeSchemal«

satisfy_satisfiediEgnelconditions{(_ssat (Sate_eEqnle_¥|_T1}
check_cond(Satl),

Ia

decide_messagel(yess_sno) i-
decide_messagel{_sgagsnol =

decide_messagef_s_eyes) - !

LI

-

" oamm wam

bad_name{*Facterization®} - 1.
bad_name{(*Change of Unknown¥%} I- I,
bad_namef{X} (- schemaf{X).

no_major_effectlconditions(_s_sunsat(fls_e_})})e

LL}




Bernard Siltver ) .
Updated: 7 March 198

B

Find steps between lLines

% Top Lewel
crkéExamplel = work(Exampleexlels

ark{Examples )y -
‘ resetls
initialize_screens
work_main{Examples¥il,

ork_main{ExanplesX} -
statisticstruntimes_)o
show_the_example(ExampleesXsExamplells
find_funciions{ExampleleXscheckye
workli(ExampleleXsMethodlel Jalinkstepsel Ik
report_stepsi{ExampleleXoMethodl eMethod}s
check_contains_soclution{Methodll,
conjecture_steps(ExamplelsXsUnkstepssConjlisteUnkL isteMethod Method2),
construct_method(ExamplelConjlistelethodZeXeUnklListis
statisticstruntimesl_oTimell,
writef(®*\nLExample took %t millisccondsI\n®*+LTimelle
check_exampletXsExampltelsExamplels

e \

fofk_mainé_s_) -
statistics(runtimesl_sTimelds
writef(¥\nCould not do probleme

The attempt took %t millisecondsIi\ntLiTimelle
% SPECIAL CASES

tork1€EJs_obslelisb1) - Eq
tork1¢L¥=_TJeXelmessage(solutioni|LIsLeb 1eLl) I~ !
remb 3l falsely_slmessage{false) jLIsbsLIeL 1) = I,
1¢Ctruels_simessagettrue) LIsLeL1sL 1) 2= !,

% Superficial Facterizations &&ﬁberlregageé
iork1¢LZ*Y=0O¢Egn=0|RestllsXslmessagelremovecf) |L11sL34USsL 2} I~

decomp{ZxYel*jListI}s

sebect_the_number{_esbListe_Js

ta

work1€¢[Eqn=0jRest1JeXeL 14L3+USeL 2}

¥

s &

select_the_number(NumsListsRest}) I~ select(NumslListsRestisnumber(ium +%e

% Factorization
work1¢LA*B=lsAl|RestJeXelmessagel{*Factorization*}|TIlsLleUnknownSteps L2} I~
is_factorizationtXeAxBeAleDisListle
factor_part(DisListsRestsStepsl ist)e
i
workZ{StepsbistedsTebisUnknownStepsel2le




s_Tfactorization({XeA*BeAlsL istl) I-
decomp(AxBeExjList 1},
remove_safe_divisorstXsListsNew)d,
maptidy_exampletXsNewsRewleworky,
recompi{Termel #]Newllls
(decomp(AleE#jListl]}~>
recompl{Termlel #iList13)F Terml = A1}s
patch(TerneTermlle

fe

%Z Disjunction
erki¢LA#B[RestlsXelmessagelsolutioni|TlsLlsUnknownsteps«L 2} -
dis_scolution(A#BsX),
¥
=¥
worki(RestsXeToLlelUnknownstepsel2le

ork1(EA#BsAlRestIeXeTeLletUnknownStepss 2y o=
ortodot(A#B«CYy
factor_pert(CelAjRestIsStepslistys
LI ‘
work2{(StepsbistedeTeLlslUnknounStepsel2)a

rtodot (BeCY I- decomp(BeLH[CIyels
irtodot (BeLB Ik : -

%z Change of unknoun
rork1¢LOlds¥=SubseNewegn|RI¢XsEmessage{ *Change of Unknown®¥|TIebLlelUn seb2} I-
freeof(XeY3s
contains{¥:+Subsks
contains{X«0Ldl.
‘subst{Subs=Ys0ldslew)s
tidy{VewsNowlls
‘mateh_check(NewlsNeweands
chunk_part {SubssRe¢CV¥stepseSuhsStepsis
L]
Work3{XeYeSubseNevegnelVstepssSubsStepssTebLleUnkssE 23

f* Normal case =/

I¢ELlsHead|[RIeXeNeuliessebL2sNewUnksL3} - )
find_steptlLlsHeadeXeNewMessel 4aNewUnkssL 5t
wWritef{*\nLProcessingl\n®ss
workl(LHead[RIeXsLtsl24L54L 33,
1R ;

% Case for examples-that don*t end with solutions
¢orkl€¢f_Je_slnessagelnosolr|L1TsL1sb oL} -
writef(*\nNo scolution step founde\ntls

% finé _steptEagnlieFan2elUnke_s_a_s_J tries to find
% the single PRESS step that Ttransforms Fgnl to Egn2e with % as tﬁe Unknowne
find_stepfOldeNewsXolmessage(Name) [L1JeL14L 24L2) I~

known_method{Xs0ldeNewsNamesallsGoalsPreCondsPostCondls

check _cond{FreCondls

check _cond{(PostCondl}s



find_step_cont{Goal,Name,0Ldalew)s
E

= ®

ind_step_cont(Goalse_+_s_3 I-
call(Goalls
Fo :

H

ind_step_cont(_sKamesOldsNew) I-
Name \= user_rulet_s_32_Js
mod_assert(

arningluritef(¥*\n\tLFossibly missing rule for method Zw.l\n* L Hamel ¢New}
is -

mod_assert{p_m_ri{NamesOldeNew)},

ind_step(EgnizA«Ean2=BeXeMessyilslUnkssel 2} I=-
understood_constants{A«Bls

find_stepl{Egnl.Eon2=BeXsMesssLleUnkssL 2}

fo

¥ Mgt understood
_stept_sNews_slmessage{fail}jLidsLlslunknown_stepstNeuwd|L2IsL2} =~ F

= &

inderstoocd_constants(AsA) - .
inderstood_constants{A+B¥ - match_check(AsBlele

find_stepli(TermeTerm=_o_ollebllsbL2+L2) 1= ¢

L4 * ®

“ind_stenl(TermleTerm2=BsXslmessage(NameljL1TsL14L24L2) I~

known_method(XeTermieTerm2,NamespartesGoalsPreCondsPostlondly
check _cond{PreCond)e

check _cond{PostCond)s
find_step_conti{(GoaleNamesTermlsTerm2=Bi,

te - )

call{Goall,

Fe -

o .2_step_contl¢Goals_s_o_ 3 i=
caltl¢(Goalle

fe

find_step_contl(_sNameyOldeEgny o~
Name \= user_rule(_s_s_J,
mod_assertzi

warningéeritef(*\n\tlPossibly missing rule for method Zw.l\n*siNamel «Ean}
Yo

mod_assert{p_m_r(Name.0OldsEgnids
Faile

% Isolation
try_to_isclatetXsEgnsNew) I~
position{XsEaneFosnly
isctatetFosn,EqnslIsolls
mod_weak_normal _forml{IsoleexpreXeIsolld,




remove_arbs(IsolleNewIsoll},
cansider_isolationl(NeuwlIsol ¢NewXiy

te

% Isclation is complete

onsider_isolationl(NewIsolsNews_}
remove_arbs(NewosNewllds

LX)

match_check(NewIsolsNewllds

t

- &

t

% Partial isclation has eoccurred

onsider_isolationl(NewIsclsNewsX)

occi{XeNewells.
tidy(New Tidy)s

position(XeTidyaPosnla

LR}

isclate(PosneTidysNewlld,
remove_arbs(NewlsNewEqgnils
match _check(NewEgneNewIseol),

fa

%# Collection

iry_collecti{XsEcni+Eqn2)
tidy¢EgnleNewl).
collect(Xy4NewleNeuwts

-

™

collect_checkiXesEonz2eNewl s

fo
% Coltection is complete
coblect_check(_sEgneNew)

% Partial Collection
:ollect_check(XsEgneNéw)
mult_occ(XeNewlsy

«
-

-

i~ match_check(EGneNew)ste

recurse_collectl{X¢NeweNormalle

4

L
collect_checkl(XsNormalseEgn) .

collect_checkl(_sNormaleEgn?
collect_checki¢XeNormalEqn}
mult_oce{XsEqn)s

L3
-
®
b3

- match_checktNormal+sEgnlele.

recurse_collectl{XsEqneNids

te
match_check{HisNormall

% Attraction

try_attract¢XeEqnisEgn2)
tidy¢Egnlsiewlls
ettracti(XeNenwleNeuwls
match_check{Egn2¢Newls

Z -
.

attract_checkfXsFEgnZ2eNewl.

te

% Attraction is complete
attract_check{_sEgneRew)

% partiast Attraction
attract_checktX¢EgneNewul
multt_occctXsNewls

b4
™=

e= . .matech_check (Egnsiewdels

recurse_attractliXeNeweNormalls

s



|
sttract_checkltXsNormalsEqnl.

ittract_chehk1€_;&Graat953ﬁ} i~ match_check{ikormaleEqniets
tttract_checkl{XsNormaleEgn} :
mult_occ{XeEagnlds
recurse_attractl{X+EqnsliYy
¥
e
match_check (BlgNormalle

% Fupction Stripping

ry_function_stripping(Xs0tdePosneNew) -
isolate(PosnsCldsleniIsoll)s
mod_weak_normal_formitNewIsolsexpraXelNeuwll,
remove_arbs(NewlsNewZlis -
remove_arbs(NewsNew3dls
match_checki{NeulsNew2ly

Ve

% Prepare for Factorization

try_prep_fact(X+A+B=04CxD=0) 1=
decomp€CxDeE*xjArgslls
member{iermgArgsis
functoriTerme+te_Je
mod_collect{XeA+Belleule
tidyiNeweNewlls
match _theck (NewlsCxDJe
¥

% Polynemiat

bry_polyfXeOtldelewy -
poly_solvel(QldsXshnss_Js
poly _step(OldeXeNewshAnslty

fa

% Cantt solve polye but normal form is the same
try_poly{X+A=3sNL=NE} =
soly_norme¢h+ ~1*xBaXoPLlistiy
poly_norm(NL+ =1*NRe¢XePLlistide
Iy '
poly_tidytPlistsGlist)y
poly_tidy(PlistlesQlListl},
check _same_poly(_s8ListsOlistlle

1
poly_step(_s_sNewshns} o~

tidythns.Anslys
match_check (Anslelewlq

e

% Sclve to solution
poly_step(_sX+A=BehAns) I=
poly_solve(A=BeXsAnsls_Je
tidyfbnslsAnsZ2is
mateh _check{(Ans+&ns2i,
¥

- &

% New methods

try_auto_method(MethodsXsTernlsTern2)

xe



|
auto_rulel(MethodsilewNamels

apply_new_rulel{Xs¢TermleTermZeNewNamestld,

Ta

!

emove_Ltogs(XeNewsMideBase) I-
log_reduce(MidsXeBasesNewls

ry_homog{XsEcneSetsNenw) I-
homogirgns XeSeteHomogl s
mod_weak_normal_forml{HomogeexpreXaleuwlly
match_check(NewZ2elewl.

‘emove_nasty{XesEgneNewl -
nasty_method{EqnesXeNewli,
mod_weak_normal_formit{NeuwlqexpreXeNew2ls
match_theck(New2qolew).

:ry_user_ruletXsTermlsTern2sNamel -

apply_new_rulel(XsTermlesTermZeNamestl},
¥

« ®

% Enter worked example Line by line

jive_exanple I-
writef(*\nEnter examples Line by Lines using x as
ferminate with ¥*<CR>¥%% on new Line.\n\n%}.
prompt(_e*First Linetv}y
get_Lines{Examplel,
gritefé®t\n
Zxample has been storeds and can be rerun using ¥¥xredot*t
assertal{last_examplte(Examplesxid,
work(Examplesxie

get_tinesiNew) -
read_in_Linef{Linel,
tidy_exprébLinesNewLinelds
{NewbLinezendiwritef(®*\n\nZt.\n\n%sLNewlLine It}
| 3
get_tinesl(NewsNewbLinel,

get_Llinesl(LJsend) -
v writeft*\nEnd of Example Inputeinti,
e %
get_tinesiifLine|RestlsLiner o~
prompt(_s*Hext Lineli®).
get_tinesf{Restlie«

% Run Last example again

xredoe o=
tast_example(ExamplesX)as
Tl
writef(*\nRerunning Example.\n\n®},
work(ExamplesXle

the unknouw «\n

predicatees n\nt¥s



redo - gr?tef(’%&%e previous examples nothing doneeinin®le

i
Ld_xrede o=
asserted{_U¥s
fe
writef(*\n[Retracting added factsI\n*}.

&_X:{t
tbd_xredo = xredoe

r_x1 -
retract(assertede¥ila.
retract (X},
faile

1 X1 = xredCe
% Run Last sctution as an exampte

iork_soctution -
store_wel(X)
uritefe*\nRunning last sclultion traceei\nt®la
£ ‘
=¥
call(¥}.

iork_sctution = writef(*\nhNo solution trace is stored«\ntlis!l.

check_contains_solutioen{List) -
member(messagei{nosol sl istls
ie
iritef{*\nNo solution step has been founds the example will not be p ocessed
further. Please supply a new example with a solution stepi\n®}.
fa%t.

~

theck_contains_solution{_3} I- ¥,




SPECIA : Code for special cases of top level
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Partition steps for factorization case

¥e reguire that after factorization step the eguations are solved in

orders Te€e from L*B*Ceee*xZ=0s the next line is A = 08¢ (or its tidied form:}
which is solveds then the next factor B=0 appearse and the example preceeds
with the solution of this equatione.

Bisjunction is similar

ctor_part(L_|TisListehns) - factor_parti(TeListsAns)e.

etor_partl¢fJesSteps+LStepslie«
ctor_parti(LH|TIsStepses[HSteps|Restly =
wordsintHsWordsiks
memberf{kedordsls
untknown(W) s
~—mod_weak_normal_forml(HeexprseHl),
factor_part2¢(Hls+StepseHStepssNewStepsl,
factor_partl(TeNeuwStepssRestle

ctor_part2¢d414fH2[Rest 4L J9sEHZ2[RestI) - mateh{H1sHZ)sl.
ctor_part2(Hle[H2|RestlIsLH2|L2]sRest) == .
factor_part2¢(Hl+Restle¢lLZ4Rest)s

te

Fatlure
ctor_part2€_s_e_9s_1 -
writef(*Failure to find sclution of next disjunct.®},

fo

=

rk2¢[[AjRest}jStepslListIeXe >
essagetffrTIlsLlelUnkel 2} -
work1¢[AjRestleXsToeL3eUnkebL &)

work2r(StepsListeXeL3eL 1al 4L 2}

fe

rk2r{E3e_sTeTebL oL} o= 1.

rk2r¢LEBlRestI[TailleXslmessage(nTI|TIsL1sUnksl 2} I-
workl1€{[LBJRestleXeTelL3eUnkelL 4}y
work2r{Tail ¢ X 4L 3L 1644l 2} ¢

HE

Change of Unknown

. We require the example has a step of the form New = flOLd}
ands after solving the changed variable equations a step

. f¢oldi=Anss before the substitution equation is solvede.

Substitutisn Eguation is founde
unk_part{Sunsse[Subs=Ans|RIsLJslsingle(Subs=Ans)|RI} - I,



Bisjunctive solution is feund
unk_part(SubselH]RIsL Iolmult(H}|RI} - dis_solution(HsSubs)e!le.
KMot found yets so add steps to CV¥stepss
unk_part(SubselH[RI¢[H|CVStepsIeSubstepsy

chunk _part(SubseRsCVStepseSubstepsls
¥

-

Fatlure
unk_partl_e_s_9_¥ @
writef(*Faitlure to find solution of substitution eguation.tls
e

rk3¢0ldsNews_sheweqnelVstepsesEH|[SubsStepsJsimessage(cvel jNeuMIsllelinksel 22
worki([Newean|CVstepsleNeuwsNeuMelmessagetses) [L3Tstinksebl 4) e
argfleHeHlye

Worki€LH1|{SubsStepsJeOUldel34L1sL4aL 2}
¥

<« &

Q

*
- -
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¥/

generate_probltem -
resets
known_method_schema(_s_9_s_sschemal_sEane_Ys_os_s_s_Jo
i
‘s
g_pl(Egn),

generate_problem I~
writef(*\nlNo schemas are storeds can*'t generate probleme\n¥ile.

g_pl{Egn) =

writefdv\n
Attempting to generate a problem to test schema generated by problemInZt\nt®,
[Eagnlys

setof(isprobleméxsEgneN)IeSetls

te '

write_set(Set)s

tength¢SetqsbL¥y

numbers_between(lsLefumly

process_replytInjNumlsget_problem(EgnexesSetsAnsisAnsy*Probleni®,
writef¢*\n¥hich problem do you want run? Type number or n for none«\n*lje.

g_pl¢_} -
writef¢*\niinablte to agenerate a suitable problems\nt)s

te

problemtX+sEgneNew) o=
known_method_sSchema(XeVs_o_sschemal_sEane_Je_s_sPreconds_Js -
oroblemli€¢X¢EgneNewd s
¥=News
cheek _cond{Precondl}e

problemitXesEgn=GeNewr o=
decompéEgnel+|Argsiy,
all_seame_type(XesArgsls
sibling(Args,NewhArgsise
.recompiNewEanesL+|jNewArgs 1,
tidytNewEgn=0eleuwle

problemI{Xe+A*B=0Gy New) :=-
decomp(AxByLx[ArgsI}ts
select¢TermyArgseRestiy
containsi{XeTermlis
recompiNew2sl *jRestI}s
problemlé¢XsTerm=OsNewl=0O)s
tidytNewl*New2=0q¢sNeuwle

problemi{_sEqn=A+Eqn=B}) I~
number(Als
fe
A\==0s
eval (A+1+Bl)e

probleml{_sEgn=A+Eqn=B} o=
A=¢sEF!A!"gS 3!



get_new_argstArgssNewhArgsdy

NewArgs\==Argss
Bres[FjNewArgsle

problemi(f+Ecqn=AslNew=A)} I~

Egn=eelFlArgs Je

get_new_argsliXsArgssNewhrgsis

Mewhrgs \== Argsse
New=,LF [NewhArgs le

get_new_args¢[ 1,01y - 1,
get_new_argstlH|TIs[HI|T1]) =

eval (H+14HI ¥y
get_new_args(TeTl)e.

get_new_args(LIH|TI¢EH}T1Iy -

get_new_argst(TeTi)e

get_new_argsl(_eC 301} 2= ¥,
get_new_argsi€X¢lH|TIsEHI}T1IY -

\

contains(XeHlqo
return_new_term{HsH1),
get_new_argsl(XeTeT1ll)e

get_new_argsi(Xe[H|TIs[H]TLIIY &=

get_new_argsl(XsTsT1le

return_new_term(A*BeNew) = I,

retnrn_néw_term(&;&) t- tidy(2xA4B).

decomp(A*BeL*jListI),
setect(Et¢ListeRest)s
number(EL}s
eval(EL+1lEL1}y
recompi{Newsl*¢EL1]RestI)e

all_same_type(X[H|TI} -

all_same_typel(_eLJe_9_3 = ¢
_same_typel(Xes[H[TIsFoN) ¢

functor(HeF e}y
all_same_typel({XysTeFelN}s

functor(HeFeN),y
all_same_typel(XeTeFoelNia

all_same_typel(XeLH*T|TIeFeN} =

decomplH*IoList)e
check_functor(XeList)s
all_same_typel(X9TeFel)e

check_functor(_s[ 1)«
check_functor(XsEH|TI} -

frecof(XsH)y

fe

check _functor(XeTle

check_functor(XsE_}| Ty o~

te
check_free(XsT)e




check_free¢_sL3)e
check_freetXy[H[TIY -
freeof(KsHly

te :
check _free(XsT).

sibling(Liste[NewTerm|jRestly -
select(Termsl isteRest)s
sibling_term{TermsNewTermie

sibling_term¢HeH1} -
treel_«Treels
member{(type(TypesHeF1lYaTreels
membert(type(Types_oF2¥esTreels
F1 \== F24
H-eelF1 jArgsde
HI Zes EFZ!AFQS Je

sibling_termtA*xBsNewy - return_new_term(A*BsNewls«

sibling_term(TermyNew) -
Term =ee [F|Argslse
sibling€ArgsefiewhArgsy
New Tes EFjNewhrgsle

write_set¢(Set) -
writef(*\nThe set of generated prcbtems isi\nt)e
write_setl(Setqsl).

write_setlt(lle_J) - writef(*\nlEnd of setI\n®}e.
wWwrite_setI(CH|TIsNY -
writef(I\nNZEIVENEZENNY 9 ENeH I » ' ~
M is N + 1,
Yo
write_setl(TeM)e

numbers_between(LeMeL I} 1= L3> Moel.
numbers_between(NsMeI[N|TI) -
Ml is N + 1,
LR
numbers_between(MlsMsT)s

geu_problem{_s_9s_sn) - Ig
wr1tef('\neK; no test problems wttl be rune\n*le.

get_ﬁrobtem(ﬁqn,X,Seth) -
nmemberi{NewsSetoelide

wrttefi'\nEquatton\n\nét\n\nseLected \n\nRun beginsi\n¥¢LNewlle

toop_flag(warnidy
get_probleml¢XeEgneNewd s
te
get _probleml(xsEaneNew) o=
known_method_schema(XsNews_o_sschemal_sEcne_Jo_sCalls_os_Js
call(fatly,
1]
writef(*\nSchema sclves test problem«\n*le¢

?

get_probleml(Xs_oleuw} -




writefev\nf*>*nable to solve test problem with schema**I\n%}.
wuritef¢*\nTrying to solve without schemaintd,
e

get_problem2(X¢Neuwlq

-

get_problem2(XsEgny -
resete
sort_sotvel{XsEgne_e_s_=E13s
fy
writef(¥\n .
[xxTest problem can be sclved without schemas may need concept Learning*»*I\n%l.

get_problem2¢_s_3) = writef(*\nlTest problem could not be solved by LPI\n%}.

% &rgs of tree are name and structuree.
% Structure is @ List of type(ClasseTermeTermname} predicatese

treettrig_trees
Etypetsincosssin(_Yesinls
typefsincosescos(_lecos)s
typetotherstan{_JYetands
typeftotheresec{_Jesecks
type(otherscosect_lescoseclks
typetotherycot€_tscoti lle

treetlog_treesltypeflogslog(_s_lelogille
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generate_problem I~
resets
known_method_schema(_9s_s_s_sschemal_sEqne_Ye_s_9v_3_Js
¥

- ¥

g _pilifanl.

generate_problem -
writef{*\nlo schemas are storeds can®*tt generate problem.\n¥}.

g_pl{Egn}y -
writef(*i\n .
Attempting to generate & problem to test schema generated by proableminZt\nt,
{E{E!’EE);
setofi(Neproeblemi{xeEgnei¥aSet s
Py
write_set¢Set).
length{Sets«Lis
. numbers_betweentlisLoNumls
process_reply{EinjNumleget_problemfEansxsSetesAnsishnse*Probleni¥,
sritef(t\nhich problem do you want run? Type number or n for nonee\n*}l.

g_ple_y :-
writeft¥*\nUnable to generate a suitable problemeintls
!t

sroblem{XsEgneNewy -
known_method_schema{XsVe_s_sschemal_sEqgne_JYs_s_sPreconds_l}»
problemi{¥sEgneiewl s
V=fiews
check _cond{Precondl}.

problemi(X «Egn=0«New}: o=
. decomplEanesL+jArgsiiy
v all_seme_type(Xehraslte .
siblingtArgsefewhArgsis
recompi{NewbEagnel+|Newhrgsli,
N tidy(NewEgn=0sNewle

pcroblemi{XsA*xB=0y Mew} -
decomplAxBgLx}Argsiie
select{TermehArgseRestl,
coentainstXsTermle
recomp{New2sL+|[Rest Il
probleml (X« Term=dsNewlz=0)s
tidy(Newl*NewuZ-deleule

problemi{_sEgn=A.Eqn=B} I-
number{A¥s
EX==0Ds
eval(8+14B)a

probleml{_sEgn=As¢Egn=B} I=-
A= .ol F §ﬁe!"§33;
get_new_args{ArgseNewhrgsls



HewArgs\==Argsse
Bo e L FlNewhArgsle

probleml{XsEcn=hAeNew=Ay =
Eanz=esEFjArgs Is
get_new_argslidsArgssiewhrgsts
NewArgs \== Argss
HewZ e[ F[NewhArgsl.

get_new_args(L1,L1y - 1,
get_new_args(fH}|TIs[HI|TII) 1=
eval(H+1leHI),

get_new_args{TsTile.

get_new_args(IH]TlsLH|T1Iy =~
get_new_args(TeTll.

get_new_argsl(_«0 3L Iy 1= 1,

get_new_argsl(Xe[H|TI[H1}T1]} -
contains(XeHl,
return_new_terméHsH1}e
get_nevw_oargsicdeTeTile

t_neuw_argsi(Xs[H]TIeLH|TIIY I~
get_new_argsifixeTeTlle

return_new_termtA+Byeilew) (- 1,
decomp(A*Belx[List i),
selectéElsListeRestly
number{ELY,
eval{Cl+leEL1}e
recompi{Newsi*+ELIjRest ),

return_new_term¢hsB) - tidy(ZxAsBl.

all_same_type(X[H}TIY -
functor{HsFell,y
all_same_typel(XeTeFoeNle

all_same_typel€_¢[LJe_s_) - 1.

all_seme_typel(XelH|TIeFen} I-
functortHeFeNks ‘
all_same_typeltXeTeFelle

atl_seme_typel(XsEH*I|TIsFeR) 1=
decompép*xIsbList)s
check_functor¢XelListls
altl_same_typel(XsTsFehi}e

check_functor(_sL1}e
check_funetor¢XLH|TIF -

freeof(XsH)s

te

check _functor(XsTl.
check_functortXsL_|TI» -

1

cheek_Tfree(XsT)e

check_free(_sL 1}



check_freef{X [H|TI} -

freectiXeH} e
e ‘
check_TreelXsT)e

sibling(Liste«lNewTermjRestly -

select€TermesbL istsRestls
sibling_term(TermsNewTermis

sibling_termeHeHI} -

treel{_s«Treels
member{typef{TypesHeFllgsTreeis
nember{type{Types_osF21sTreel,
Fi \== FZ2s

H= e e[ FljArgsls

Hl Tee LF2lArgsi.

sibling_term{A+«Bslew} :-'retar&_ne§_t&rm€§*8§§eg>s

stbling_termt¢TermeNew}) -

Term =«s [FlArgsis
sibling(hrgssiewhArgsiy
Hew “ee [F|Newhrosle

write_set(Set) -

writef€¢¥i\nThe set of generated problens %sfiﬁfﬁg
write_seti(Setqslde

write_seti(LIs_) i= writef¢*\nlEnd of setI\n*l).
write_setl1(LH|{TI«Ny -

writef (¥ AnZEINENTZENNn*oENHIY
B is N + 1

Py

write_setl(T.M).

numbers_betweenthsMel I} 1= L> Mels
numbers_betueen(NsMeIN|TIF -

=% _problem{_s_s_sn) - I,

¥l s N + 1.
te
numbers_betweentMlsMsT)e

N

writef(*\n%Ks no test problems »ill be run.\n%l.

get_problem{Egn.¥sSet ¢} o=

nmember{NewsSet¢Nie
writef(®\nEouation\n\n%tin\nselected\n\nRun beginsi\n¥+fhewlil,
loop_flaglwarnlle

get_problemliXsEgnelewty

L

get_probleml(XsEgneNew} I-

kﬁesn-metbeé_sche&a(X;%egs_:-sschemaéSch&&a;iqn;,}gTypef_s_;_is
sort_solvelf({fewsXsAnseSchemasTypes_Js

fe

writef(*\nSchema solves test problems\n¥l.

get_problemltXs_eNewr -

writefte\nl *xUnablte te solve test problem with schemaxxI\n¥i,



writefé¢t\nTrying o solve without schema.\n*ls
s
get_problem2(XeNeunl.

get_problem2¢XeEqny -
resets
sert_scolve(EonsXs_e_o_=L 11,
fe
uritef(*\n )
[*x«Test problem can be solved without schemas may need concept learning**J\n¥}l.

get_problem2¢_s_3} :- writef(*\n[Test problem could not be solved by LPI\n%).

% Args of tree zre name and structures
% Structure is a List of type(ClasssTermeTermnamel) predicatess

tree(trig_trees
Etypelsincosssiné_ltessinl,
typelsincosscos(_Yscoslte
typetotherystan(_tsetanls
typefotheresec(_Jesecks
typetotherscosec(_lscoseclks
typetotherscot(_lecotrll.

»

treetlog_treesltypellogslogl_os_lelogilie
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‘'« Work backwards through the description of the worked examples

is the unknown in the examples U is the variable representing the unknoun
n the rulese
ind the first hard_steps one which we do not know the reason fore although
‘e know that z certain rules Name was used to perform the stepe

If we just have a fails or tellequal markeres due to not having the
‘uless.no new method can be createds  Type is a flag to indicate thisel}
‘his step transforms the eguation from From to To (saylls is step N
n the input List.

‘ind which method was applied nexts call this next method KM,
ind the preconditions of NMe¢ making two copies Pre and Prele Also
iake twWwo copies of the pattern that WM expects for inputs Patt and Pattle.

"ind which of the preconditions Pree (of NM)e are not satisfied by Frome
'k ge are called MPe ND s & message giving information about MP.

‘hose preconditions of NM that are satisfied are called Reste The

#0 copies are needed - to avoid unwanted instantiationse.

tow create a new method that makes the bad preconditions éatisf%ed; we
itready know that rule Name does thise He insist that after application of
‘he new method all preconditions of NM . are satisfiede so that method can be
igplied.

f

“ind_new_method(XsListsMethodsRList) &=
allowed_new_methods,
find_first_hard_steptListsRListeFromesTosNMeTypesh) s )
get_preconditionstU lNMePattisPrelle
get_preconditions{UslNMePattePreds % Need two copies
find_missing_preconds{TostUsXsFromsMPsPresPatils
find_ok_precondstUsXsFromsPattl¢sPreisRestdy
tell reaSen€Fr3m;TG;ﬂﬁ1HF;%Q?;

(j;;e methedéFreﬂsU;Pattlg?étts&ﬁ;%ﬁ§ﬁ1stsﬁegL;ﬁsResthyge;Pregxks

’
rf}né_new_gethsd€X¢§ewhgﬁethad,ﬁiistE‘

‘ind_new_method(_sbListesbLists_J.

tet_preconditions{Xsuser(fame)PatternsPreCond) = !¢
~user_rule(NamesXaPattern=>_s PreConds_s_o_Je

jet _preconditions({XeMethodsPatternsFPrecond) - -
:tausetknouwn_nethod_tlL(X«Patterns_sMethode_s_ sPrece&ég _ts_Ye

Is

set_preconditions(XsMethodePatternsPrecond} -
stausel(known_method_autot¢XsPatterny_sMethods_sPreconds_¥s_)s
1

x ¥

et _preconditions(XsMethodsPatternsPrecond) -



lause tknown_method2{XsPatterns_sMethods_s_sPreconds_d)os_)s

ta

“ind_missing_preconds(TosUsXeOLdsRdePrecondsPatterny :=-
check _the_preconds(XsUgsPrecondsPatternsTols
find_missing_precondsl(UsXs0ldePatternsPrecondsL I9sRd}y

te

ind_missing_precondsl(_s_s_s_s[IsMethodeMethod) = !,
ind_missing_precondsl(UsXeEgnePlelH]|TIgAcceMethod)y -

not not (U=Xe¢Egn=Plecalb(H)).

¥

-~ ¥ s
find_missing_precondsi(UsXsEgnsFPleTsAccetiethod)e

ind_missing_precondsi(UsXsEanePle[H|TIsAcCoMethod) = I,
find_missing_precondsl{UsXsEqnePlsToelH|AccIsMethod)e

% These preconditions are satisfied and standardized apart form the others
ind_ok_preconds{UeXsEaqnePlilsListeMethody -
R find_ok_precondsitUsXeEaqnsPleListsl JoMethod),

ind_ok_precondslé¢_oe_9s_9s_sL Jshccoehicc) °- [,
ind_ok_precondsl(UsXeEqnsePls[H[TIsAcceMethod) -
not not (U=XeEgn=Plescal l(H)}s
LY

find_ok_precondsl(UeXesEagnePlaT4EH|ACcIeMethod)e

ind_ok_precondsltUeXsEqnsPlel_[TIsAccelMethod) I1-1,
find_ok_precondsi(UsXeEqnePleTeAccesMethodl)e.

heck_the_preconds(XsUsPresPatternsNew) -
test_preconds(XsUsPresPatternsNewls
faile % Undo bindings

heck_the_preconds{_qs_9_s_9_Je
est_preconds(XsUsPresPatterneNew) -
X=Us
Hew = Patterns
te
check _precondsi(Prele

heck_precondsi(L I} - t.

heck_precondsi([H|TI} - call(H)etscheck_precondsi(T}).

ind_first_hard_steptLlsL2+FromsToslNextsTypeshumber) o=
find_first_hard_step(LlsL2+FromsTosNexteTypesNumbers2lie

ind_first_hard_step(CNsfails |_Ts[_sTosFrom|_JsFromsTosNsfailsAsAl -

Fe .

ind_first_hard_step(LNsuser_rule(NamesFromeTols_|_Jel_sTosFrom|_lJsFromeToy
Neurtomelteheh)y 2= te

ind_first_hard_step([NstellequaltFromsTode_|_T»
E_sTosFromj_JsFromsTosNetesheAl I~ I,



“ind_first_hard_steptl_|TIel_|T1leFromsToshNextsTypeshsN} -
4 fs N + 14
find_first_hard_step¢TsTieFromsTosNextsTypeshsMle

ell_reason(FromsTosMesDifferencesNewDiff) -
writef(*\nTrying to find a reason why the step from\n*},
writefCrnZ\tgtin\nton\n\tZi\n\nuas performede\n*siFromsTol) «
transtate_differencet(DifferencesNewDiffsMessagel,
|

iritef{*\nReason found is that next method to be applieds\n\n\t%usn®s[Mell,
call(Messagel.

% No' differences found
ell_reasont_g_o_o_s03y ¢= t,

ranslate_differencelfH|TIsupc([H|TJ)sexplain_g([H|TI)) - 1.

ranslate_differencef_s_s_J - !efail,

vebatn_gfList)y -

tength{ListsLengthls

single_plural(ListeSe_Je

writef{¥*\n\nrequires its input to satisfy the following unsatisfied
reconditionfui\n\n®«L[SI7.

explain_ogl¢List}e

fe

xplain_gléListy - ;
writefe*\nPrecondition\t\t\tExplanation\n®ti,
cutput_preconds(List)s \

e

utput_precondst(f I}«

utput_preconds¢[H|TI) =
"functor{HeF ¢fi} o
get_explanation(F/NsExplanls
writefer\nyt/2t\t\Nt%u\n*s[FeNeExplanlie
Te
cutput _precondsiT}«

B

Create nex method

From is eqgn before rule Name was applieds To is afiere %X is the unknowne
GlLdPy NewP and U are variable forms of these. NM is the next method
Type is the type of reason discovered for the steps List is the List
of steps in the worked examples NL is this list after the step with

the user rule application has been relabeled with the new method name.
Pre s the List of preconditionss Rest are those that were satisfied by
Frome

BB PDOBE MM M

reate_method(FremsUsOLdPsNewPsNMeTypesListslLeNsRestyur{amelsPresX) 21— o
create_methodi(U.0ULdPyNewPsNMeTypesMethodsRestsNamesPresFromeXsNewMeL ist
cond_create{ReuwM),
nmember{TermeL ist el
substfTerm= method(MethodysListeNL}s
add_new_method({MethodeTypels



L

:reate_methodé_g_,_;_,_;_;_g_g_,_,_,_;_} T

writef(*\nNo means of producing new methode\n¥)y
faile

:reate_methodl(UsOlLdPsNewPeNMethodsupc(LH|TI}sMethodsRestsNames _o_o_sMTo_)» :-t,
MT = [upc(LH|TI)sReste[H|TIleUsOlLdPsNeuwPsMethodyNameesNMethodl.

‘reate_methodl(UsOLdPeNewPsNMethodel JeMethodsPresNames_sFromeXsMTy_) I~
applicable_next_method(NMethods XeFrom}s
fae
Tz [[para(NiMethodesName}JePresPresll,0LdPsNewPeMethodsNamesNMethod]«

reate_methodl(UsOldy_smethod(NM)el JsMethodePreeNamey_oFromeXe+MTe_) =
censider_parallet(UsOldesNamesFromsXeiiMoNNameds
te
MT= [[ei(NMsNamesNName)IsPresPresUsOlde_sMethodsNamesmethod (M) Is

reate_methodl(UsOLdPeNewPyNMethodsl JeMethodePresNames_o_s_sMTe_} 2= I,
MT= [Lok¢(NMethod)lsPresPresUsOldPsNewPsMethodsNamesNMethodle

Feéte_methedl(_s_q_y_g_’_;_;_t_g_g_;_1_} .-
writef{t\nCan not create @ new methode\nt%)s
|3
- ¥

faile

% Only create methods if there are not already ones Like thems
ond_create(f]) I~ I,

%4 Already have method like this
end_create(l _sFPresPostslUsOLdPsNewPsMethodsNamesNMethod|_1) -
known_method_auto(UsOldPeNewPymethod(Method)s
ry_auto_method¢MethodeUsOLdPeNewPlsPrey
applicable_next_method(NMethcd,UsNewP) [Postll,
ts
eltready_suitable_method(MethodsName)e.

%z Create new method
ond_create{lupctlH]TI)sResty[H|TIsUsGLdPsNewPsMethodeNameNMethodd)
te
mod gensym(auto,ﬂethod?;
pretty_print cends(tﬁgT};methcdtﬁethedi};
stere_rules_List(MethodesNamels
mod_assertalknown_method_auto(UsOLdPyNewPymethod(Method).
ry_asuto_method(Method,UsGLdPesNewP)4Resty
applicable_next_method(NMethodsUsNewP) [[H|TII}}.

LL}

ond_create(L[FlagIsPresPresUsOLldPeNewPsMethodeNamesNMethodl) I~
mcd_gensym(autosMethodls
tell_create{FlLagl)s
writef(*\nCreating new methods named %Zte\n¥simethod(Method) I},
store_rules_Llist(MethodsNamed,
mod_assertalknown_method_auto(Us0ldPeNewPymethod(tethod)s
ry_auto_method(MethodsUsOLdPeNewP)sPres



applicable_next_method(NMethodsUsNewP) [Prel} e

tell_createt(paratiiMethodefamer) I-

writefe*\nRule %t ¥s zpplied in paralilel with %te. Xn‘;iﬁa&e;%ﬁethaéE}s
mod_assertal{parat(NMethodeNamel )y

e /

tell_createlei(hNMethodeNamesNName)) -

writef{¥*\nMethod %t €(rule %t} and %t can be applied in exther ordere«\nty
NMethodsNNameeName 13

mod_assertalei(NMethodsNamesNNameld )y

te

tetl_create{ok(hMethod}) o=
writef(*\n
he next methods %we can not be applied unless the step oceccurss but
1o cutstanding preconditions ecan be founds\n
lssuming that this step ¥s preparation for %Zte\nt*eLNMethodsNMethodli.

L

ilready_suitasble_method(MethodsName) -
flagtnethodtmethodtMethod¥)eoheonis
i
i
a_s_mi{MethodsNamele

ilready_suiteble_method{Me_3 - !4
writef(*\nfMethod %t is ézs&bieég will not create dupticated\n®e[MI}. '

% First clause should only be used if using a file of new rules
1_s_mitMethodsNamey -
not asuto_ruleéMethodsNamels
fe
writef¢¥*\nMethod %Zw is applicable«\n
tdding rule %w to rule List of this method.\n¥* L MethodsNamell«
mod_assertlauto_rule(MethodsNamed}s

fe

3_S_mitHethode_3¥ <-
just_createdi(Method},
writef(?®

is the newly defined method %t aga%ng\n&ath?ng donee\ntefMethod ),
4

- ¥

applicable_next_method(¥Factorization®e_s_*_=3) = 1.

ipplicable_next_method(*Split Disjunctions®y_s_#_) I-

ipplicable_next_method{¥Isolation®sXsEqn} I~ Iy
single_ocecéXsEgnl,

spplicable_next_method(*Change of Unknown®eXsEqn} - !o
identical_subterms{EgneXs_}«

ipplicable_next_method(*Function Stripping®eXsEgn)} -
dominasted(X+sEqgne_Js

te

ipplicable_next_method(*Frepare for Factorization®eXsA+B=03 1~ Iy
common_subterms(XsA+By Yo

spplicable_next_method(NMethode XeNeuwP} - %Not right yet!
known_method{XsNewPy_sNMethode_ ;SaiigFre;FastE;
check _cona(Prely

v



method_transformiyessCalle_s_s_scagle
check_cond{Post}s

fe

ronsider_paratlel(UsOldeNamesFromsXsNNamesliNamel) -
auto_rule(NNamesNNamel),
NNamel \==Name,

net not try_perallel(UsXeFromeOldsNNamelle

fe

ry_parallel{(UesXsFromeOldelName) -
U=Xs
.From=0lds
apply_new_rulel(X:0lde_eNamessoliy

¥
e

% Store the rules List for the new method
tore_rules_Llist(MethodsName) I-

not auto_ruletMethodelamedy

fy
mod_essert(auto_rulet{MethodsName))s

te

e_rules_List(_s_1Je«

retty_print_conds(ListyName) =
single_plural(ListeSsSi})e
ritefe¥\nCreating a new methods named %te\ninthat transforms
‘clliowing preconditioniw %w satisfiedi\n\nd*sLNamesSeS11is
map_prettifyt(List),

L

ap_prettify(CHIY - .
functor{HeFalil s
writefC 4t /%2t>2\neelFeNIlele

ap_prettify(CH{TIy = T
functoré{HeFeN}q
writef¢v2t/%te sl Folil)e
fe
map_prettifytTie

equat ion so that the
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‘"% Froduce description of method
construct_method(LEgn|ExampleListIsConjlisti+MethodsXeUnkL ist?}
process_conjlistéConjlistisl JsConjlistis
process _methodtlEenjExampleList leMethodeNewleConil st
analyze(XsfewlsEgrnesNewMethodsExamplel st
rev{NewMethodsDescriptionls

make_schema{XsEqneDescriptions[EqnjExampletistIeUnkList},
¥

-« &

S -
*

% bet conijectures
process_conjlistéfconi_messtTypesCommeE1+E23 |RestIshAcceAns) -
process_cméTypesCommeEl1 sE2sNeul
process_conjlist(RestsLNew]AccleAnste

process_conjlistf Jehnsehnst - i,
%# Process conjecture ready for description

This code is probably net needed
process_cmtfaile_s_9_sat(failefaileteltlifailyy - ¥,
% Mow there is a name for this rule
process_cmf{equalerulethAsBiosE1eE24at(EleE2etellequal (AeB))) - [,
process_cm{Olds_sE1sE24at(E1+E240Uld)}} 1~ P
process_method(LIs0 J40Je_¥ 2= 1.
process_method(LAsB|T1Jelfail|TIelCllAnsIeConilr -
match_conjtAsConjClsNewConiis
process_method(EB|T1JsTeAnssNewConjls

fe

process_methed([_|T1J+[H|TIs[H|AnsIsConji) I~

process_method(TlsTeAnseConide h
L

match_conj(AsConjeXelewConi) I-
membertati{Ee+8+:¥¥9Conils
t
« &
delete_onefat(EshAsXieConjsNewloniie

match_conj{AeConieXeMeuloni} -
member{at(E+BeXYslonjils
match_check(A«Bls
£
- §

delete_onefat(Es«BsXresConjsNeuwlonile

analyzeti;DescebEagneNentethodsExamplelist) -
rev{DesecsDescZis
revi[EgnjExamplelistJsRExList}s
find_new_method(XsDesc2sNewMethodsRExList),

fe

1384



mazke_schema{X¢EqnsMethodbLsExampleListsUnkList) - -
partition_the_List(XsMethodLsPleExampletistsPartislUnkListsPart2,sTypel,
find_the_purposef{lsUlsPlsPartlsPart2«Schemals
store_schemal(X+sEqgneSchemasTypels

fe

% Scheme already exists
starg_schemaéxsEq&gSc&emayTyge} -
knewn_method_schema€_s_s_o_sschemal(SsEanieXdeTypes_v_s_1lto
match(EgnsEgnlile :
fy
{(same methadsf&,Schema} -2 -
wr1fef€’\niﬁtreaéy have this schema for this equationI\n*ijuwritef(*\n
[*x+There is already & DIFFEREKT schema for this egquation#**I\n*})).

% Store schema
store_schematfeEonseSchemasTypey -
first §ethe§£Sche$a;?recandg¥ar§§£d§g
maé_gessym(ant&;%age§§
Wwritef(*\nfCreating new schema methods called %ws for this egquatienl
*nt¢[Namells
mod_assertalknown_method_schema(VaryOldsNewsmethod(Namel,

schemaiSchema;uqn;x}quQEQase scheﬂq€¥ar;&Eé;ﬁegs?yae;Eqn;Sehega;3}s?recs&d;
[dis_solutiontVarslew) Jlle
flag(method(method(Namel¥s_sonl,
mod_assertal{methodimethod(Name) ¥}l
mod_assertaf(schemaimethod{Name) }),

Te

v’

sapme_methods(L 3407} = [,
same_methodst¢LIH|TI|TIILLEHLIJT2I]T33) 2= 1.
same_nethodstLH]TI+EH1]T23)
same_nethodstT1sT3ke . *
seme_methodsC(IH]|TI«+EHI|T1I} I~
argf{leHeb) s
argi{leHleEY s
LY 4
same_methods(TaT1il.

*rst_method¢LLconditions(NMe_s_J|_Ji_TJaPresVarsHl 2= I,
get_preconditionsiVarsNMsHeFrede. . -

first_methodtlconditionst(uMe_s_J)|_TsPresVarsH}y = lg
get_preconditions(VareNMsHePrel.
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i Partition List into seperate solution paths

irtition_the_List(XsListelMain|[PleListlsIMainl|PlIsListZ24IMainZ|jP21s¢Type)  -I-
sort_of_UlistéListsTypels
find_first_part(TypesXsListeMaineReListleMainleR1sList24MainZeR2}
ﬁartitien_resteTygengR;Pgﬁig?igRZ;PEEg

irt_of_List(Lists*Change of Unknownt} - member{¥Change of Unknown¥sListlsl.
irt_of_listélistetFactorizationt? (- member(¥Factorizationtsbistisle.
rt_of_Llist(_s*General®) (= !,

nd_first_part(tChange of Unknown®s_s[ *Change of Unknown®*|T1,s

F®Change of Unknown®JeTelH|T1JebHIsTLlelHI|T2IeEH1II,T2) I~ !,
nd_first_part(*Factorizationts_s[ *Factorizationt|TlsL *Factorization®lsTs
] T1IeEHIeTLeIHI[T23s[H1II2T2Y = !,
ind_fTirst_partiTysXelH|TIsMaineR+EHI|T1IeEHI[Mainl1JsR1+EH2IT2]
I2}Matn2I4R2) =

ignore_term(H)q«

ty

find_Tirst_part(TyeXsToMainseRsT1eMainleR1+4T2,Main2+R2).
ind_first_part(tGeneral¥sXslisteNewsl JoListleNewl L JoL ist2sNewZ+L 1) I~