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From LawrenceC400,441J on APril 3, 1981 Bt 1(>136 PM 
New ~immick in Press (code lifted from Robs Parser> for t.nP Jevel 

work :- the followins Procedures Br~ Provided (in extrastfAeile>I 

So 
redo 
show 

STOP PRESS 

read eGuAtion end solve for x. 
- re-solve lBst eouation. 

show the remembered eGuations 
(Top ones Are latest) 
remove J ai;.t e<l1.1r::tt.1 on 
show all <-nluet.:i.ons, (and fore£~ into lnr-O and halt. 

Press can now solve reciprocal Pn:t.Hr,mnje] eouations! (see L<e>nn) 

;,.,--.om RichardC400,422J on APril 8, :i.</Hl At. 8149 PM 
I 1 ve imPlemented Your Proposed l_oe alsorithm, with a variety nf 

embellishments (so los(-3,-27> = 3 !!) 
It 1,wrks whenever the resu:1 t. should be an inteser ( :( t.hin!(.), BUT 

it falls flat on its face for loS(4tH>, 
The ~ode finally sets around to Askin~ the ouestion 

•for Sien Rand X, find intesers Nt D such that B-N = x~n•. 
I assumed that the answer was to find B~Ncd<B,X>, then D = lon<G,B> and 
N = los<G,X). Well, this is true Rs fRr RS it soes, but D end N Aren't 
alwaws intesers. Then asain, there mew bee G for which N and D Are 
intesers, end it divides the scd, b~,t it isn 1 t. always eGual t.n it, What 
the risht answer is escapes me at the moment. 

Fro, Richard[400,422J on APril B, 1981 At 10:03 PM 
There is a new version of L0NH, <~•.1r,-ent.lY available .~~; L0NGERd'400,422J 

The onlY chan~e is that I 1 ve installed 8 new LOG al.sorithffi, the outline of 
which was sua~ested bw Leon. It has the jnterestins ProPertH thRt (if l were 
to use lonr,i inteser arithmetic thrc11.1~ho1.it.) ;.t. \,1111 return th<;-, cnrrect Jo.s it' 
there is one, and fail onlY if there is not. As far as I cBn see the time to 

.,--,scover t.hat a los doesn 1 t e>:ist r;ho•.1:t.dn't. be markedly r.Hff<.;'.ll'(.;'.lnt fr-nm the 
~ime to discover that a similar los dneR exist; it misht even be less. There 
is still room for improvement, but not much. 

Please test this stuff; I 1 ve tried it on a ranse of more or les~ 
Pla•Jsible los<B,X>-·es (some verw imP).R1.t!:dble indeed, e.s. lo~~(X,0)~-•t/-infinitw, 
los<-3,-37) = 3, and so on) without. findjnN AnY mistakes (but. dnn 1 t trH 
los<l0,10"'3000); it doesn't take for<.;'.'V<°"r but it seems like :i.t.h but. there 
maw well he some obvious thinss I 1 ve missed. 

From Richardf400,422J on APril 9, 1</Hj_ at ;~i04 PM 
DSKA:L0NGER.[400,422] 

now incorPorates a new scd alsorithmt d1.1e in o•Jtline to Leon, :1.t. is now 
larselY independent of the division cnde, RD only •div•, •modL, Lfix~, ~++•, 
and•--• should be vulnerable to remainin~ bu.ss in division (X think). 

The outer wraPPins of GCD now checks fnr A=l or B=l as well A~ for 
A=0 or B=0, since a maJori tw of ea:,. :i.~- -to GC[t have one arS•Jment. ::: ~-, 

From Lawrence[400,441J on APril 9, 198:i. ~t. 7~15 PM 
I shall think a bit about tidy over the weekend Perhaps. The ~dditjons 

we made to mulfin and Plusfin work ht1t they are far from bein~ the correct 
(ie sener~l) solution. For example: 

- - -- - -- --- -- -- -- -- - - - - - -- - - -- - -- --· -- -------------



( (a*;!.) +o) *::;) 
((R*2)t0)*5*b 

a* 10 
a*2*b*~i 

( I snore e}d,ra bracket ir, first!). Th0 ~Rm:•ral Problem :i ~; thait X ,~1;.f;.1.1me~ that, 
when bas sweepers bottomed out the tidied ver5:ic,n of this bottom ~R~P would 
not be somethins that could be incorPnratPd into the bag. This is false, 
The seneral solution is to take as invarient that all sub tidies will 
return somethins in •tidY normal form~ and to use combinins r~1les which 
combine thjnMs in this form ProPerlw, Xn the c~ses we are h~Yin~ Prnbl~ms 
with both forms to be combined ma\:,! b<" ·ful :t bass of the same ~=-ort., 
In the code at the moment there is a distinction in that one bB~ :is in 
a •final fc,rm• whereas the other ir.; :i.n ,,m ":intermediate form'· (:i.(~ Left. r-md 
Ltas form> 8nd these have slishtly different Properties, One wnltld want to 
be no,·malised to the other (final -> :i.nt.ermediate I reckon), ih<H·<".' :i.~--2-

thousht crossjn~ my mind that mY ct1rrent_d8ta stuctures for the intermediate 
form (and certainly for the final form) will not allow two cnm~lete 
bass to be merSed without actually cnP~:in~ most of one of th@m, X wondPr 
if I sho•Jld care abo•Jt this! I est:i. mBt-e t.hat 1,JorrYins about t h<" amount. 
of unneeded cons' Performed has made the thins several orders of masnitude 

irier to do than would otherwise have been the caase, Sol hRve now 
"",·oved to my satisfaction that s•Jch r1.1bb :i sh is not worth t.h :i nk :i. ns about,. 
Leave the sYstem to sort it out. 

I had thouMht briefly about combinin~ ob,jects already in tidw nnrmBl form 
to Produce a new tidy normal form expression tinder various oPeratinns 
but thousht I didn't really need it so ~8Ye jt UP (other thin~s to do), 
Oh Well - nc,w its needed! 

From Bernard[400,4322J on APril 11, 1981 ~t 7142 PM 
Hello,on Friday I discovered that when homos failed nastw fltnction ~tc had a 
so on the old @auation,ie the one before chltnk was called.I rem~mberPd that 
we had Previously overcome this by F-,.,t.t.:i.n!'.f a cut a-fter chan•;!(-'t.tnknowr,.Locikins 
(or even Just lookinS!) at the code jt s~emed that the cut hRd ~nt omitted from the 
o be called directly by 
solve! for it to have the desired ettect,Jn my COPY of solvR(in ,4322,homos>I 
have there-fore P•Jt the f1_111 set, of c :i. ,~I.ISP!=-back in homos and c·h?.:!"1!~<:' ot· ur,lt..nown 
I don't know about the call by Poly so I left it. 

Lookin~ at the code for chunk it seems wron~+The call m@ntjons subs, 
.? rest doesn't.M•Jst be wrons'i'AnYM?.:':HS<·H? wo•J on Monday or T1.u.:1!.;d,~H 

From Richard[400,422J on APril 11, 1981 ~t 8:37 PM 
LONGERC,422] => ARITHtLONG ::,:~-AIHTH:LONG+OLrt 

Chanses: 
new los routine 
ne\..1 gcd ro•.Jtine 
eval now has Scd(A,B> 
ev8) now has fix(A) 

- tAk~s ~eds of' numerator, dennmin8tnr 
- !'.fives inteser Part. of A 

number/1, number/5, and eval All know ~bout xwd(,). 
So ev,:31 ( 100(>()00, X > Si ves X=number < + s-u, ~ :wo:1, r. j J > as it sho•Jld, 
out to be a very simPle chanse. 

From Sterlin~ HPsC400,4321J on APril 14, 1981 at 5:08 PM 

This t.1.1rned 

Chanses have been made to homoseni!;,~-t.:i.nn calls and chanse o·f 1.mkno1-1n 
calls+ There js a new clause chansevBr· l"hj.ch mav..es a siven s 1.1hst.:i.t1.1t.:inn 
and then solves the resultant eauatinns as in chanse of unknown, 

From Berr,ardC400, 4322] on APri J. 16, :i. 9'0:i at. 4 ~ 06 PM 



I 1 ve found two 'buss'.One is to do ~ith the interval Packase I think. 
non_zero(29'"'(1/2)) fails.The other is more minor and is to do with Pn)H_.solve 
.One eouation J obtained was somethin~ like (x-2+3*x+7>*<2-(1 

From Bernard[400,4322J on APril 21, 1981 At ?105 PM 
non_zero(29-(1/2)) now succeeds.Alen h8ci modjfied his version alresd~ to 
sort out this Problem.Presumably we shnt1ld move his version ~o th~ PrPss area. 
MY routine for 'helPins' collectiontRttrRction seems to wor~ ~inP,c~d? in rlean 
+solve in mY 8rea.This also means thBt sin(2z)=sin(z) is solv2ble,not Just 
sin<2z)-sin(z)=O. 

From Leon S[400,4321J on APril 22, 1981 Rt 9155 AM 
Operator declarations now aPPear in PresslPress.oPs 
instead of init.mec. 
If ~01..1 are 1.1sins YO•Jr own read-i.n t•:i.Jp~ th:is file should 
be chansed to consult Press.ops first, 

p.s. The dreaded 119 has sone on vecation, 

From Rich8rd[400,422J on AF,ri:t. 22, :i.'/H:i. at. 51 :i8 PM 
TherP. is a new version of AR:OHH.ONG • 

.,_J There is new code to deal with >as1d( .. _, __ ) which works comP:i.:t.ed R!"i- t.•ell as 
int,erPret.ed. The larsest number ~m, c,-m t.YP-e in is roushh:i :~, 4:~":-.•*:i.<''"9, 

2) I have renamed Practically ever~,d-h:i.n!:f, Don't desr:-atr, I 1 v<"" ,.iu~d:. chansed 
the suffixes, so that a=rationa:t.t z=siRned inteser, n=natt1ra:t.(or 0), 

3) A clause has been added to make 

4) The radi>: is now 10'"'5 instead ot· 10"4, 

5) various minor internal chanses hBve been made, with no us~r imP8ct (hoPP). 

From Leon 8[400,4321] on May 1, 1981 At 5154 PM 
The Polynomial Packase in PRESS is now written UP as note 82 in th~ M~CHO 
folder. 

From Bernard[400,4322J on Masi 12, 19~0. At- u;;,2 PM 
A Problem with odd_anti_sYmmetric. 

'sot an **ERROR evaltJate(number•(t,t:409t.:t,r.4543J) <es! ! ) • 
,racins it seems wou use a X is Y to ch•~k jf its antt_symm,And 
this causes Problems with rational coetts,l can fix it if yo~, don ✓ t 

want to,but I don't know if the same Problem occurs elsewhere 
Bernard 

From Leon S[400,4321J on Masi 8, 1981 at 12!56 PM 
chanse Poht_.method so that mul tiPh:!:i.n~ ·Hiroush by last term 
is on:t.Y done once. 

From Leon S[400,4321J on Masi 1.8, 190:i. at. :q33 PM 

The latest version of Press (18 Ma~) now contatns Alan's simu:t.tanPoll~ 
ec.11Jat ion code. 
The old version of simec.1 is in PresslsimeA,old, 
There are also slisht chanses to thP Pnlwnomial stuff. 
The new code aPr:-ears in the Press folder. 

From F.li_mdw HPs C 400, 405 J on May 20, ). 9B:i. Rt- :i.~! i O 7 PM 
Now J have fi>{ed simsolve, ~;o t-hAt. :i.t. c-an find Partic1.1:1 ,H· 

solutions AS well as Seneral ones, ExPress c-~n sPecialize the ~en~rAl 



Guartic as Predicted,as well as the Att8dratic and cubic. 

From BernardC400,4322J on May 29, iYfii At 1107 PM 
Messase as reGuested. 
I've written a method called nasl that isoletes function symhnls in the 
case where they dominate all occurrences nf the unknown. 

This can now solve sin(x~2+x+2>=l/?,and <x-2txt3)~A=fl9 
It cannot solve (xt1)-(1/2)tx=4,this should Me done by the old nestY function. 
I've Placed the call after isolate and before Polw_method,sn thst ~xamPles 
like the se~ond one can be solved. 

From Bernard[400,4322J on May 29, i9f{1 ~t 1:16 PM 
Message 3! 
Just a list Problems. 
1) Most important is the looPins the ~t1rrent nasty causes.Ma~b~ this i~ easily 
dealt with.I'm waitin~ to see what the AJ2 ~UY Produces. 
2)The tidY Problem with nested exPonentietion.ProbablY a thenretir8l r?ther 
than Practical Problem. 
3)TidY doesn't know that los<X,X>=itRnd lnR(X,1)=0 (and unifwin~ ln~(J,1)=0=1!),The 
is reloaded from Prolos.I 

~•t know whether we can do it before, 
~,Bis Problem!Collection and attra~tinn And the anyone routine,Pro.Je~t!, 
AnwwaY ,that's all I can think of for now,PerhaPs a Problem m~il fiJe 
should be set up. 

Bernard 

From BernardC400,4322J on May 29, 19f<1 Rt 1152 PM 
Problem. sin(x-2+x)=1/2 solves fine,cos(x''2tx)=i/2 fails.To the ttnintjAtPd the 
two eGuations seem similar!.The Problem lje~ jn isolate,sPe~ificRllY 
isolate1.With the cos Problem the ~OBl 
isolatel(CJ,x-2+x=blaa t x-2+x=blaa1t .. 434=_435) is set UP and fAils,no 
matchins.with ths sin the disJunction is not present so the ~oal 
succeeds.It seems curious that this has not caused Problems before,l don 1 t 
know what to do about it Yet,but I'll think! 
P.S. For reloadinS use m~ PolY rather than the version You cnPied, 

From Leon S[400,4321J on June 7, 1981 at 5&40 PM 

The PRESS folder has been uPdated to be the latest version nf PR11·ss 
archived this weekend. 

Recent chan~es have been made to Bernard's homos files, the Pnlwnomia] 
methods. Bernard has added an isol8tinn·-twPe method in the ~ile 
Press:nasl. 
Also, the initialisations for Mecho which were in Press:init,m~c 
have been moved to extras:init.mec, and are no lonser in the 
standard version of PRESS. 

Leon 

From BernardC400,4322J on June B, 191J1 At 2?24 PM 
I've chansed the Predicate norm in weaknf to init_norm to avoid a clash 
with Lons.The remainder theorem code has been ~dded to PDlPak and PnlY, 
A minor chan~e has been made to factor .. nut in PolPak 

From RichBrd[400,422J on June 8, 19f~1 at 41li PM 
I have fixed the comments tn mention 99999 instead of 9999, 

I have also renamed 'norm' to 'standardjse'+ I see that I have mali~ned 
Lawrence, he had called it 'norm_number', 



From Lawrenc-eC400,441J on June 24, ,9Hl Rt 7l50 PM 

PRESS relcir-Hiecl clt 19:50:13 on 24 ~hin H:i. 

cc:Bundy HPs,Sterlins HPs,Silver HPst(lkeefp HPs,BYrd HPs 

From Lawrence[400,441J on July 1, :i.9~0. at. 8t38 PM 

PRESS reloeded at 20t38t14 on :I. Jul H:i. 

cc:Bundw HP5,Sterlins HPs,Silver HPs,(Jkeefe HPs,BYrd HPs 

From l..awrence[400,441J on July 8, :i.<ltn. i~t. ?.t26 PM 

New version of UTIL with slisht fix to l.(JNG. Not worth relo~~in~ RnHt.hin~ 
•Jnti l necessary. 

cc:Bundy HPs,SterlinS HPs,Silver HPs,()ke~fp HPs,Bwrd HPS 

From Leon SC400,4321J on July 15, :i.98:i. at ~&43 PM 
~-.·ESS has exhibited some ir,ter€-istin~~ b(~h~v;.our when runrd.ns ~=:-nm;-~ <--:-:-'.amF·lP!=­
, ... sed by Cla~ton Lewis as test e:-~amrJ:t.P.~:;. :i.n i'3 PSYcholosical st.1.11:i::i, 
The eGuations can be found in extrasllewis, 

Of Particular note is a1hard, 
The first step is a nasty fn. step to divide throuNh bY a deno•inator, 
Then instead of recosnisins the res~1ltRnt Polynomial eGuatinn it trie5 
many isolatjon steps until it eventl!RllY does recosnise the PnlHnomial, 

Another Point : tidy left (a*5+b*5-1)*(-:i./S) alone. 

From Leon 8[400,4321] on July 16, :i.9H1 Rt 1154 PM 
Sussestion to imProve isolation of B*x = b, 
where non ... :,;s:ero(a) fails. 
Have an alternative clause in isolate And/or vPt solutions 
rather than chan~e the interval Pa~ke~e, 

From Leon 81:400,4321] on J•JlY l.B, ).</H:t. ,~t. '.:St49 PM 
·"an 

I ✓ ve c-hansed the GOALS file Fn that. t.he command t,mPr-t.ln 
runs a list of standard examples a:i.:i. ~-•.1c-c·essfull'::!. 

Thi~:;. :is onl'::! a temPorar•~i me,~s•.H'(°" B5 l thinlr.. we sho•J:I d r:ir·1:i~rd !=-+-' 

what the examples are a little more closely. Bernard has done somethin• 
about this and has compiled a list of exem nuestions in file 
extras:exam. We should Probably wait t1nt.il September and have as an 
initial Priority to sort the few remainin~ ouestions of this tYPP., 

Leon 

From Leon 81:400,4321] on JrJlY 21, j<;~O. i~t U45 PM 

Bernard 
I !~,~ve a math. reasoriing sPirdn;~r (~ee note 92),. While r1.1nn:in~ 

some of the examples in extras:lewis some interestins ideas nn how 
to extend PRESS and what limitations the c-urrent methods have emer~ed. 

One e>~ale for Yo•J to think .~t.-n1.1t. :i.~:; i:nhard. It :i.s er.;~;<"n-t.:i.al 
for chan•e of unknown to Pick UP the common subterm. r ✓ ve traced why it 
doesn ✓ t - the Problem is that it celc~1lRtes that x* (x+i>--1 nnl~ 
occurs once in x*<x+l)--1 *6 + (yf4)Cxl(x+i>--1 *-3, 



whereas it clearlw occurs twice! 
Anw ideas for overcominm th~sv 

From LawrenceC400,441J on Ausust 2, J9k1 at 10:34 PM 

The files f_ONG and TIDY have been moved from their old home in arithl 
and they now live in util: 

This is because they are now autom?ticallY Present in UTIL, and I want 
to keep thin~s tosether. Also, the contents nf util: will now b~ PlBced 
on MasTaPes ~ontainins the Prolos sHst~m when they are dispatched around the 
world. 

I don't think this will affect anYbodH other than when they are lookin~ for 
the sources+ (/press in Press: is •.ma·ffect.ed). 

i- ,·om LawrenceC400,441J on A•Jsust 1(1, l9H:i. Rt :i.0:17 PM 

PRESS relo~ded at 22: 17:04 on 1() a•Ji\! th 

cc:Bundy HPs,SterlinS HPs,Silver HPsv()keefe HPs,Bwrd HPS 

From Lawrencet:400,441] on SePtember J, l981 at 5:50 PM 

PressProJe~t 

I have ltPdated PRESSIFLS, the list of component files, and test~d the 
new XREF by runnins over PRESS. I arrhived the old Pressx.mem (t1n~er 421) 
and the fj]es Pressx.rno and Pressx,mem are the new cross referenc~ 
listinss. A COPY has been sent to the Printer and will aPPeer in the terminal 
room short,lY+ 

La1,1 ,~<.;,nef.' 

From BernardC400,4322J on SePtember 4v 1981 Rt 2109 PM 
The followin~ thinss have been done to Press bM me: 
1) Los method added 
2) New nast~ method added 
3) more Printins out.In solve the chan~es are 
Printi.ns out. t.he tidied inP•Jt eGuat.j_nn :i.t• :i.t, doesn't match or:i.!if:ina:1, 
Printins out the Polynomial forms of fa~tnrised Poll:ls 
In POlY Printins 'BY inspection' in remajnder theorem and addin~ 
(no I didn't!!>. 
4) Homos has been Jazzed UP.It, car, nm-._1 d<.;,,~l ts1:it,h c-osb:+45) et.c,t.ho1.1!;!h 
Press as a whole can't solve any of the ~xamPles of this kind nt thjnN. 
Nesative an~les are now dealt with correctly. 
Before all hi:1r:-erbolics had e-(k.*x> a~,- N~d1.1ced term.Now sech--t.2-nhrr:osh-sinh, 
and coth-tanh Pairs are dealt with in a similar way to the tri~ en,1:ivalents 
(This chan~e occured because of an exam Auestion> 
5) exam has been modified.All Guestions are called one of the followin• 
aeb(N),lon(N),oxf(N),dlon(N),inteser n 
aeb has been extended,dlon are London swl]abus D Alevel Gue~t.ionfi, 
To run the AEB ti:1Pe aebrun,and simi]arl~ for the others. 



To run aeb<N> onwards tYPe aebrecur5e(N),(run means time as well) 
Someone should extract a subset of Problems we wjsh to make stanci8rd. 
6) A slisht chanse has occured in arhint,instead of sawins 'wh~re n34 js an 
arbitrary inteser.'double line feed,it sRH5 •t_ettins n34 be Rn arb etc',no 
full stoP and sinsle line feed.This makes the outPut more lo~icalc 

Thats all I can remember 
7) apart from chansins misc,chunk,homn~,I've written in misc th~ 
4 arsument Predicate corresPond,whjch works as: 
corresPond( X,1..ist1 ,Li st2, Y) :-- nmemb<"'r ( X ,l..istj_, N), nmember ( Y, I :i !:;.t;.~ ,N), 1 , 

althoush I've written it without nmember(so it works easily wheth~r 
X or Y is instantiated)This construction occurred a lot in r,,revinus code of 
mine so I replaced it by correspond 

That really is all I can remember 

From Bernard[400,4322J on September~, i981 at 3:25 PM 
PRESS solves at the moment: 
19 out of 36 AEB Problems, 
cc:Silver HPs,Sterlins HPs 

From BernardC400,4322J on September~, 190i 8t 3:30 PM 
rrY about that,to recap: 

r'RESS solves t 
19 out of 36 A~B Problems,of the 27 sin~le eGuations it solves 18 
19 out, of· 21 London Problems, 1.8 out o·f ?(1 sj n!'.fle eG•Jations ( :i.(10i;'. r-;.•.1ccess nn s im 
solve! ! ) 
11 out of :i.:-3 Oxford,(2 o•Jt of 3 Aleve:i. ones)9 out of 10 sins:1<"' <"'<"HH,d-:ions 
7 out of 10 L.ondon syllabus D,7 out or io sinsle eGuations(ie there wern't anY sims 

This Sives a total of fi6 out. o-f 80 Problems 
52 out of 67 sinsle eauation Problems 
Pretty Rood really. 

cc:Silver HPs,SterlinS HPS 

From Bernard[400,4322J on SePtember 5, 1981 At 3139 PM 
I've modifjed the Suess routine in POlPAk,fnr roots it onl~ considers 
factors of the constant term between 9 and -9 

From Bernard[400,4322J on SePtember I, 1981 At jl47 PM 
I've replaced the clauses in solve with cond_Print(Old,New),which l'vP Put :in 
misc,cond_Print Prints 'TidYins to New' if New doesn't match (lld, 

1ote:we adopt the Prolos convention of vsri~ble names besin with en 
YPPer-case letter,EXCEPT in the casP. or 'TidYinS' and 'EXCEPT'.lhP former 
is a word wheras 'New' is a variable,that is to sa~ ••• etc,~tc,) 

From Lawrence[400,441J on September 9, 1981 Rt 3123 AM 

PressProJect. 

Alan Borninss new matcher is now ~;pt.tled in C400,421.,Press,mat.ch:I, 
This directory now holds every thin~ orf the tsPe he sent. 

All the old matcher stuff has been archived under C400,42j:I ns follows& 

OLDMAT.001 
OL llM?t l. 002 

ori~inAl mas file 
neH mas fUe of all the indiv:i.r.i•.m:i. f:i.]P.F:­

that. t~•erp lYin!'.f aro•Jnd+ Inc).1.1~i<"'s 'cubic' 
which :i.5 not. j_n OLitMAT .001 end >'-"r-f.'r~1.1mat,J.\-! 
anY other chanses that People hBve made. 

Nothins o-t· the old matcher remains :i.n t.h<"' Mf-llCH di rector~ - :i.<" ,~l :,. t.he st.1Jff 
in there js fresh from Alan Bornins. 



[NB for reference: I now save all MAS tiles with three di•it e~tensinns 
(like 001 etc above). If You see one of these then it is R ,MAS fjle 

J 

and should be renamed if/when retrieved so that You can tRlk tn S!J~FJL 
about it. J recommend this namin~ strBteSY for the reason that it keeps 
the fjrst Part of the filename the seme on FMS as it was on disk, 
which makes it easier to find with odir, Bmon~st other Rdvant~•es 

i.Rwrence 

From BernardC400,4322J on September 10, 1981 et j C46 PM 
If wou do a reload could YOU move over thP fo]Jowins files trom m~ ~rea 
chunk,colle~.ax,los,weaknf. 
The chanses are: 
weaknf now t1ses decomP instead of P~rse1,this is ouicker,and X've remov?d 
some clauses that wern't needed. 
chunk has been oPtimised (maybe! !),still doesn't sort out th0 lewis Prnblem 

~ has been slishtlY chansed to deBl with the ~hanses to weaknt• ! 
~~'s all for the Sood as it makes the mPthod more robust,I didn't 
realise that J was assuming somethin~ before. 
collec.ax has had the trig clauses removed. 

I've chan~ed the nasty on the Press areA to reflect the new nAmRs tor 
the weaknf method,but it works exactlw the same waw.The new nAstw is 
in nasty +mult.new on mY area but 1 don't feel certain enoush to have 
it loaded into PRESS Just Yet. 

From BernBrdf 400,4322J or, SePtember :iO, :i.9Bl i'lt 1 :54 PM 
I ran the Let.Ji s Problems with Press < 1-!:i.t.h non._7.ero deacti.vat.(.:.>d) + the 
result is in lewis.sol on mY area.Xt solves all but one 

Bernard 

From BernardC400,4322J on September J?t 1981 at 4:12 PM 
Hi,I've wrjtten a file,sim2,that doRs elimination in sim.eGns bH 
homogenization, it works on some of ·U1e 01_1tstanding A level <~•.1<.:.,1;.t:i.nn!:'. 

(ToP level is siml(Eauation,Listofunknowns,Ans),rBther than sim~nlve> 

r f'Om Leon SC400, 4321 J on September ). /, t ). 9Bl et 3 t 20 PM 
find_int2 bu~ fixed+ Due to exPonentiRtinn code. 

From Richard[400,422J on September 13t 1981 at 8122 PM 
Some of the examples in PresslBnAls. don't work unless 

Extras:Init.Mec has been loaded as well, Which do YOU Prefer m~ 
to dol Put a comment on those examples, Pllt checking code on tho5e 
e>,amPles to load !nit.Mee when need(.;;d but not before, make Gn,~ls 
load !nit.Mee, or what? 

Even then, some of the examPles still don't work due to 
buss in the ineaualitY routines. Somewhere alon~ the line, thP 
code which used to cope with 

re9:1. (E~(N/[t)) <- odd(D) -> ·t.r1.1('1 l E >= 0 
has been lost (I suspect this was Tidw), so 1 have taken the lih~rtw 
of rewritin~ the bloc/1 and looP/1 Problems which used it, ]eAvin~ the 
old code as ~omments. I have NOT PrintPd the new file. 

From BernardC400,4322J on SePtember 14, 19A1 at 2106 PM 
Addina missin~ attraction axioms,and t1sin~ sjm instead of sim~olve 
we can solve 6 more Problems aeb:13,18,25,29,Ji Bnd 33. 



I haven't wet moved los,solve,coller,2~,Rttrar,~x,nasl over Yet, 
This swstem ~oes run all of tmPrun!, 

Bernard 

From Bernard[400,4322J on September J9r 1981 At 5t32 PM 
I've reloaded Press with the new revjsed tiles.The error in IN1 s~ems 
to be lack of a Procedure measure/2,whirh is listed as an imPnrt from 
the mecho database.I don't understand!t 

TmPrun all run,but in one or two there are sli•ht chRn~~s 
from the Previous methods of solutiont 
This is because I've modified isol8te tn take into account non .. zern, 
Now when it checks the condition ot isnlax,if the condition is 
not 'non_zero(X)' it works as before,If non._zero(X) is true 
then fine,if X is evaluated to zero,then tail (as before), 
and now the new bit.If neither of these conditions hold,Press 
o•JtPuts a: messase 'Assuming X to be n<)n ... ;;s:c-?rC1'.Jf wou don't l:il~.<"l•,n~nt. t.h:i~ 
take it out of isolat 

Bern;~rr.i 
cc:BYrd HPs,Sterlins HPs 

1m Leor, S£.400, 4321 J on September :l;;; ~ :i. 9B:i at, 2 t 07 PM 
I've mC1djfied the structure nf the ~oa:ls file, which no lon~er 

e>dsts. Inst.ead, there is a file rt.II"!<~~-: t,.ahi eh r1_1ns the standa1•r.i <~~-:,.~mF•les 
and takes timin•s as before. 

The cl a:uses a re sma 1 J. r1..1r1, rl.!r, (\,!hi c-h has been char,Sf?d) , 
mecho run, aeb run, 1 on r1Jr1, d 1 on run, o~•d' r•.m and J et-, is run. 
Each run command consults the relevant files 
(one of PrC1bs.tes, Probs.mec&init.mec, exam and lewis which Are All in 
e>:tras). 

Lenn 

From Leon 8(400,4321] on September 1~t 1981 at 4:16 PM 
The files extra:s:Probs.tes And extras:Probs.mec 

have been r~named to extras:testex,Prb Rnd extra:s:mecho.Prb 
respectively, as sus~ested by Alan, !~imilRrlY, lewis is now l~wi~,PrM 

Leon 
cc:B1Jr1dY Hpr.;,SterlinS HPs,Silver HP~,Okepf'fJ Hr:-s,J{~rd HPS 



PRESS (1 Jul 81) 

~nals reconsulted 

i "'"!=-.. - t.n-r!--:.•r·tJri-:. 

SolvinS loS(e, x + 1) + loS(e, x - 1) - ~ for x 

losCe, Cx + 1) * (x + -1)) - 3 

X 2 = e ~ 3 f -1 * -1 
i~ f.:t1:::! I ·;::oci 1 a~t i t1r1 ) 

x - Ce ~ 3 + -1 * -1) ~ (1/2) Ix - -1 * (e ~ 3 f -1 * -1) - (1/2) 
(t:1':::: Is:.c:ilat~i1:J1-1) 

tir1 ~:ii .... Je -r· :t !::- ; 

( ;< l =U~ _;•=·~ ... ~! ) 

X1 - x - (e ~ 3 + 1) 
A~ - X - (e ~ 3 f 1) 

( 1 /'~~2) 

(l.-/2) ;-f~ .... l 

lr ·an took 1492 milliseconds and Produced answer 
( .4. :ft: )(:i ) 

1.-.J f·1 i::! r <-? :t 
'Xl - X - (e - 3 f 1) (1/2) 

X2 - x - ~e 3 + 1) - Cl/2) * -1 

SolvinS (2 - x - 2) ~ x 

X:l. 

5 :-.:: 1t-:J£=l ( ~~ ~l ~~) 

( i::i~; I E-(J 12::t-i tJr·r) 

x ~ losC2, 2) - (1/5) 
(b•,,,! I ~,.olat:i.on) 



exPean took 421 milliseconds and Produced answer 

t~-J tl(·? "f" iii! ~: 

X1. -·· ~-:: - 1 

Solvins ((2 ~ cosCx) - 2 * 2 - sin(x) 2) - sinCx>> - cos(x) = 2 - (1 / 4) for x 

(2 - cos(x) - 2 * 2 - sin(x) - 2) - (sin(x * 2) * (1/2)) - 2 - (1/4) 

2)) - (sin(x * 2) * (1/2)) - 2 - (1/4) 

-···i ..'"'\. 
.-::.: * 2) * 1 * (1/2)) = 

sin(x * 2) * 1 * (1/2) - ln~C?, 2 
1~ i:, 1:::~ I ?:; t.J 1 .:=: -t. i CJ r1 ) 

sin(x * 2) * 1 = loS{2, 2 

sin(x * 2) = losC2, 2 - (1/4)) * 2 * 1 
{i:1':::: I::-c:tl.::::t.ic,rr) 
t.\Jtler·i:::: rfl rJ;:~ric1t~t:s ~:::r1 2:rbtt.I .. ar-~! tr!t~t::!i=lef" ❖ 

x * 2 = n1 * 180 t -1· - nl * arcsin(loSC2, 2 

x - Cn1 * 180 + -1 - nl * arcsin(~os(2, 2 - (1/4)) * 2 * 1)) * (1/2) 
( i:1':~ I :::.tJ 1 {!~t. j_ Oii): 

nl * 15 + n1 * 90 

t 1~a11 took 6179 milliseconds and Produced answer 
:!(: .t 

nl * 15 + nl * 90 

SolvinS 1 / x - 2 - 1 / x for x 

f•i1.J1t.:L:::,..,1~:! t~i7rt.:r1Jsf·1 tls ;.::: •• .. :1., t~o\"J. :3et~ .:::! :=-·ol1::t-r1c)rnt-::=l 
x = 1 is a solution 

neSPolYean took 143 milliseconds and Produced answer 
X:L 



Solvins a - (x + 1) + a - (2 * x) = c for x 

Homosenized eeuation is a 

Usins euadratic eauation formula 
x1 =Ca* -1 + Ca - 2 + c * 4) - (1/2)) * (1/2) I x1 =(a* -1 + (a - 2 + c * 4) 

APPlsins substitution 

·tci t 
x1 =(a* -1 ~ Ca (1/2)) * (1/2) + xl - (a* -1 + Ca 

x - loS(a, (a* -1 + (a - 2 t c * 4) 
( f.-;.~::! I SC} 1.::::t. i. C}lI) 

x - loSCa, Ca* -1 + (a - 2 + c * 4) 

X1 - x - loS(a, (a~ 2 + c * 4) - (1/2) * (1/2) +a* (-1/2) 
X2 = x - los<a, (a 2 f C * 4) - (1/2) * (-1/2) fa* (-1/2) 

homoseen took 2162 milliseconds and 

Xl - x - loS(a, (a (1/2) * (1/2) +a* <-1/2)) 
2 f C * 4) - (1/2) * (-1/2) fa* (-1/2)) 

S0~vins cos(x) ~ 2 + b * cos(x) - c for x 

Usins auadratic eauation formula 
x2 = Cb * -1 t (b - 2 t c * 4) - (1/2)) * (1/2) I x2 - Cb * -1 + (b 

Arrluins substitution 

x2 = (b * -1 + (b - 2 + c * 4) - (1/2)) * (1/2) Ix~ - (b * -1 t (b - 2 + c * 
i--3 j_ i.-1 i;":~ S:- t 

cosCx) = (b * -1 + (b - 2 + c * 4) - (1/2)) * (1/2) + cos(x) - Cb * -1 + Cb 

where n2 denotes an arbitrars inteser. 

j_ 8i:) 

~ (1/2)) * (1/2)) 
+ arccos((b * -1 



where n3 rlenn~e~ an arbitrar~ inteser. 

x - 2 * n3 * 180 + arccos((b * -1 
* ~} - (1/2) * -1) * (1/2)) 

( ( Xl + X2) + ( X3 + X4 J ) 
~-4f·11? re : 

(1/2) 

X1 - x - n2 * 360 + arccos((b ~ 2 + c * 4) Cl/2) * (1/2) + b * (-1/2)) 
(1/2) * (l/2) + b * <-1/2)) * Xd - x - n2 * 360 + arccos((b 

X3 - x - n3 * 360 + arccos((b 
X4 - x - n3 * ~ov + arccos((b 

2 + c * 4) - (1/2) * (-1/2) t b * (-1/2)) 
(1/2) * C-1/2) + b * C-1/2)) * -

chunkean took 25?2 millisPrnnd~ and Produced ?ncwmr 

< ~ Xl + X2 > I ( X3 I X4 > ) 

Xl - x - n2 * 360 + arccos((b 
X2 - x - n2 * 360 + arccos((b 

(1/2) * (1/2) + b * (-1/2)) 
2 t c * 4) ~ (1/2) * (1/2) + b * (-1/2)) * -

X3 - x - n3 * 360 + arccos((b - 2 + c * 4) - (1/2) * (-1/2) + b * C-1/2)) 

Simultaneouslhl solvins: 
~::; ..... tJ 

C :::: :!. 

SolvinS a - b for a 

/:f. 

AF .hlins substitution 
-:.~: -- l:> 

b .... c­
c == :i. 

b -· c­
c := l 

SolvinS b - c for c-

to t 
C -- :i. 

* (-1/2) t b * (-1/2)) * 



Solvins b - 1 for b 

(.in!SJ.,H-?r is. : 
Xl 

Xl = b ::: l 

Substituting back in c solution 
APPlYins substituti~~ 

f.) -·· j_ 

SG~stitutins back in a solution 
APPlYins substitution 

b - :!. 
c:· -~- l 

t.(J i 
i:::: -·~ b 

Final Answers ere: 
( { X1 & X2) & X3) 

S1ciPeans took ~/6 milliseconds and Produced answer 
( ( :;{j_ &l }<:2 ) :*{ :x::3 ) 

t.-J f·1 £~ r· {::! ~ 

Xl -- h -- 1 
~::{:~ --~ c: .... l 
x:::=> -- a -=== :t 

Simultaneousls solvins: 
ml* s * cos(180) + (1 * tsn + O> =ml* Cal* 1) 
m2 * s * 1 + (cos(180) * tsn + 0) + 0 - m2 *Cal* lJ 

Solvins ml* s * cos(:!.80) + (1 * tsn + O> - ml* (al* 1) fn~ tsn 

t.~-s rt :::: rt1 l ;t;: 2.: J. ~-fr-.... l }f;: ( ra l ::f{ ~1 ;f:: -- l ) 
(f.:'!~::! I~;c)la·t:i.ctr1) 

1~1nsi,Je r :i.~., : 
)< :I. 



fqr.:-Pl'::~in:=3 
tsn 

to 

tsn =(al+ s> * m1 

sut,sli t,ut :i. on 
-- ( al + ~i) * ml 

m2 * s * 1 + (cos(180) * tsn t 0) ~ 0 - m2 *Cai* 1) 

m2 * s +(al+ S) *ml* -1 = m2 * al 

Solvins m2 * s +Cal+ s> *ml* -1 = m2 * al for al 
al= (ml* -1 + m2) * s *(ml* -1 + m2 * -1) -1 * -1 is~ solution 

l.-.Ji-·lf:! r-e t 
Xl = al= S *(ml* -1 + m2 * -1) - -1 * ml t s *(ml* -1 t mL * -1) 

s.ol1.1tion 
r lYins substitution 

al= s *(ml* -1 + m2 * -1) - -1 *ml+ s *<ml* -1 + m2 * -1) - -1 * m2 * 
to : 

tsn - Cal+ S) * ml 

tsn - Cs* (ml* -1 + m2 * -1) -1 *ml~ s *(ml* -1 + mL * -f) - -1 * m2 

Final Answers are: 

Xl - al= s *(ml* -1 + m2 * -1) ~ -1 *ml+ s * Cml * -1 + m2 * -1) - -1 * 
Ad - tsn = (g *(ml* -1 + m2 * -1) -1 *ml+ s *(ml* -1 + m2 * -1> - -1 

sj· QPull took 1456 milliseconds and Produced answer 

Xl ·- al -· :~ * (ml /~ -··l + m~~ * -·1) •••• ···.1, if. rr,i + s * (ml * -1 + m2 * --1 > r•. -·1 * 
X2 - tsn = <s *(ml* -1 + m2 * -1) - -1 *ml+ s *(ml* -1 + m2 * -1> -1 

Simultaneously solvins: 
V - 2 - 0 - 2 + 5 * (60 * 60) - 2 / (1760 * 3) * 2000 / 1760 

2 + 5 * (60 * 60) 2 / (1760 * 3) * 2000 / 1760 for v 

V - (1687500/121) - (1/2) $ V = -1 * (1687500/121) 

A r11::-t.-.11=! r· :i. s 

( ::S'. :I. ~~ X2 ) 

X1 - v - (1687500/121) - (:1./2) 
X2 = v - (1687500/121) - (1/2) * -1 

APPlsinS substitution 
V = (1687500/121) 



APPlYins substitution 
V - (1687500/121) 

to 

Substitutins back in v solution 
APPlYins substitution 

t.o 
V - (1687500/121) (1/2) 

V = (1687500/121) - (1/2) 

~titutins back in v solution 
A~~lsins substitution 

to 
v - (1687500/121) 

i3i \i{0S ~ 

__ 1 
.t. 

V - (1687500/121) - (1/2) * -1 

< ;\ l :ff: x:.~ ) 
~~t·1~:; re t 

Xl - v - (1687500/121) ~ (1/2) 
X2 = v - (1687500/121) 

n14 took 976 milliseconds and produced answer 

X1 - v - (1687500/121) - (1/2) 
Ad - V - (1687500/121) (1/2) * -1 

Simultaneousls solvins: 
ml* s * cos(270) + (1 * tsn + (cosC-270) * reactionl + 1 *mu* reaction1 + 
m2 * s * 1 + (cos(180) * tsn t 0) + 0 = m2 *Cal* 1) 
ml* s * 1 + (cosC270) * tsn + Creaction1 + cos(270) *mu* reaction1 + 0)) + 

For [reactionl, tsn, alJ. 
~:;;,::)l\lirr~.:f: ff1i ;-f:: £-i ;f~ c•iJ-s(:~=:·7(;) + (i *: ·tsr1 -}- (c·c1·:5.(--2· .. 10) ::{{ r~f:_,-.::;.ci:.ic1rri -?· i ::{< !T1i.J ::t:: T ... i?ac~t-i1.:1r1 

mu* reactionl =ml* al+ -1 * tsn 

Solvins ml* s * 1 + (cos(270) * tsn t Creactionl + cos(270) *mu* reactionl + 0 

reaction:!.= 0 + -1 *<ml* S) 
( f_')~:= I ";;t;:). 1-t:::t. j_ Ctli J-

~=trr~:-l.-.Ji?r i~- : 
X :L 



X1 = reaction1 = m1 * s * -1 

APPl~ins substitution 
reaction1 =ml* s * -1 

ml* s * cos(270) + (1 * tsn + (cos(-270) * reaction1 + 1 *mu* reaction1 + 
m2 * s * 1 + (cos(180) * tsn + 0) + 0 = m2 *(al* 1) 

tsn +mu* ml* s * -1 - ml* al 
m2 * s + tsn * -1 - m2 * al 

Solvins tsn +mu* ml* s * -1 - ml* al for tsn 

tsn =ml* al+ -1 *(mu* ml* g * -1) 

i;?Pt!"! :~ 

X1 = tsn =(al+ mu* S) * mi 

APPl~ins substitution 
tsn - (al+ mu* s> * ml 

m2 *" + ~~n * -1 - m2 * al 

m2 * s +(al+ mu* S) *ml* -1 = m2 * al 

Solvins m2 • s +(al+ mu* S) *ml* -1 - m2 * al for al 
al= (mu* ml* -1 + m2) * s * (ml* -1 + m2 * -1) - -1 * -1 is a solution 

Xl 

Xl = al= mu* s *(ml* -1 + m2 * -1> 

SG~stitutinS hark in tsn solution 
APPlsinS substitution 

-1 *ml+ s *(ml* -1 + m2 * -1) -

al= mu* s *(ml* -1 + m2 * -1) - -1 *ml+ s *(ml* -1 + m2 * -1) 

to 
tsn - (al+ mu* S) * ml 

tsn - (mu* s *(ml* -1 + m2 * -1) - -1 *ml+ s *(ml* -1 + m2 * -1) -1 

Suhstitutins back in reaction! snlu~inn 
APPlsins substitution 

al= mu* s * (m1 * -1 + m2 * -1) - -1 *ml+ s *(ml* -1 + m2 * -1) - -1 * 
t~, - (mu* s * Cm1 * -1 t m2 * -1) - -1 *ml+ s *(ml* -1 + m2 * -1} - -1 

t.ci t 
reaction! - ml* s * -1 

reaction! - ml* s * -1 



Final Answers are: 
( ( Xl & X2) & X3 > 

r . ..s f-f (-? r~ 8 ~: 

Xl - al= mu* s *(ml* -1 + m2 * -1) ~ -1 *ml+ s *(ml* -1 + m2 * -1) ~ 
X2 - tsn = Cmu * s *(ml* -1 + m2 * -1) -1 *ml+ s * (ml* -1 + m2 * -1) 
X3 - reactionl - ml* S * -1 

Pulltab took 3118 milliseconds and 
( C Xl & X2) I X3 > 

Xl -- al :::: r;-,u * •.. 1 * ml~ s * Cml * -1 + -·1) ..... 

X2 - tsn =(mu* S *(ml* -1 + m2 * -1> 
X3 - reaction!= ml* s * -1 

-1 *ml+ s *<ml* -1 + m2 * -1> 

·r ·ra~::!:i. r~1:=.:.=; t.c1 s;o 1 r.../t-?-

x > 1 / (1 + sinCY) 2) 

S ins x > Csin(y) ~ 2 + ll ~ -1 I'ur x 

1., .. 1 f-1 ,::; r-e i 
Xl = x > (sin(y) - 2 + 1) 

Isolatins x on the lhs Sives 
x > (sin(y) - 2 + ll - -1 

x > (sin(y) - 2 + 1) ~ -1 dominates the other ineoualities. 

stvineo took 180 milliseconds and Produced answer 

i.-.J f·1 (?. r E:i ! 
X1 = x > (sin(s) 

,' 

::;tr,~13J~tar1ti:!Ctf..!·:::.1~ ·;;ol~;ir·r~ :t _.,,'.'; 

tO - tl + Ct2 + Ct3 + 0)) 
45 I 60 = 0 t 2 - -1 / 60 
45 / 60 * t2 = d2 
0 = 45 / 60 + -2 / 60 - 2 
7 = dl + (d2 + (d3 + 0)) 
di= 0 * tl + 1 / 2 * 2 - -1 / 60 ~ 2 * tl - 2 
d3 = 45 / 60 * t3 + 1 / 2 * -2 / 60 - 2 * t3 ~ 2 

For [tO, tl, t2, t3, d2, dl, d3J. 
Solvins to= t1 + <t2 + Ct3 + O>> ~or to 

if:1 n s; 1;-J1?1.• r :i. s ~: 
Xl 

Al - to= t1 + t2 + t3 

APPlsinS substitution 
to 

45 / 60 - 0 + 2 ~ -1 / 60 ~ 2 * tl 
45 / 60 * t2 = d2 

( 



0 - 1~ / 60 + -2 / 60 - 2 * t3 
.. :­

t.1 l -· (J ;f:: ···1 / 
d3 = 45 / 60 * t3 t 1 / 2 * -2 / 60 - 2 * t3 2 

(3/4) = tl * (1/7200) 

0 = t3 * (-1/1800) t (3/4) 

d3 = t3 * (3/4) + t3 ~ 2 * (-1/3600) 

Solvins (3/4) = t1 * (1/7200) ~or tl 

tl = (3/4) * 7200 

APPlYins substitution 
t.t •U. ::.1'-¼lJ\..i 

to 
dl = tl - 2 * (1/14400) 

0 = t3 * (-1/1800) + (3/4) 

d3 = t3 * (3/4) t t3 - 2 * C-1/3600) 

0 = t3 * (-1/1800) + (3/4) 

X:l. 
i.,.;hf? r·e t 

Xl = t2 = d2 * (4/3) 

APPlYins substitution 

to 
ci:l. 
0 = t3 * (-1/1800) + (3/4) 

d3 = t3 * (3/4) + t3 --·~ ..... , •.l.• 
£. :\"-'. 



0 = t3 * (-1/1800) t (3/4) 

d3 = t3 * (3/4) + t3 

Solvins O = t3 * (-1/1800) + (3/4) for t3 

t3 * (-1/1800) = 0 f -1 * (3/4) 

t3 = (0 t -1 * (3/4)) * -1800 

subst:i. tut:i.on 

d3 = t3 * (3/4) + t3 ~ 2 * C-1/3600> 

Solvins 7 = d1 + d2 f d3 for d2 

d1 t d2 = 7 + -1 * 
(b':::! ~tsctlc::t.tor,) 

d2 = 7 + -1 * d3 + -1 * di 

Xl = d2 = d3 * -1 + d1 * -1 + 7 

APPlYinS substitution 
d2 - d3 * -1 f dl * -1 + 7 

SolvinS dl = ~OL~ for dl 

X:!. 



APPlYins substitution 
c.1 l ..... :-l 1: J :.,::) 

~_:; j_ '-./(~~~ ~ 

d~) :::: ( :;~(1:;~5_/ ~4) 

Solvins d3 = ldUd5/4J for d3 

l~rni:;14(-?'i' :i.s; t 
Xl 

I-·-.tf·1 ~:1 r f:.:j t 
Xl = d3 - (2025/4) 

t .. o ~: 
d 1 = ;.~02:,:; 

J.;; :i. \l 1;2 ·:::. ! 
,.:-r l :::: :~(J;~!:t 

SubstitutinS back in d2 solution 
APPlYihS substitution 

to 
d2 = d3 * -1 + d1 * -1 + 7 

,;:::()·!· ~ -j· I 1+ ·1· 1- '-"> :-- •-.,~!., ·i ~ 
"••"' •• -.J. ···" ........ !.-, .1o.i.c:;,-~ .. i· . ... ti 

AFr!Yins substitution 
solution 

d3 - (2025/4) & d1 = 2025 

Substitutins back in t2 solution 
APPlYins substitution 

(d3 = (2025/4) I d1 - ?0?5l I d2 - (-10097/4) 

:t::=; :i_ t._lf:!!~":- :; 

t. ~~ =:= ( ••n l (JS:),::.) ;~f /. :_3 ) 



Substitutins back in tl solution 
APPlYins substitution 

Substitutins back in to solution 
APPlYins substitution 

C((d3 = (2025/4) & dl = 2025) & d2 - (-10097/4)) & t3 - 1350> I t2 - (-10097/2 

to 
tO = tl + t2 + t3 

Final Answers are: 

Xl - d3 - (2025/4) 
)(;.~~ H- ell - 2():~~5 
X3 - d2 - <-10097/4) 

X5 - t2 - C-10097/3) 
~-( {:1 ---~ t. l = r.:,; .4 fr f1 

X7 - tO - (10153/3) 

train took 2499 milliseconds and Produced answer 
( ( ( { ( ( )(j_ & }{~~ ) :~~ "A .. _~ ) ~~ X-4 J ~1 )(5 ) & ){:::":r j & ~:;~i ) 

){-4 -­

:x;:; --

c!l - ~:=()~)~=; 

ci2 4 -- (--1()(:is;:~~"J .. ~{c!.}) 

Salvins 2 - (2 * x + 8) - 32 * 2 - x + 1 = 0 for x 

Homosenized eauation is (2 ~ x) ~ 2 * 2 - 8 + 2 - x * -32 - -1 

New eauation is v3 - 2 * 256 + x3 * -32 - -1 

Usins auadratic eauation formula 
x3 = (1/16) t x3 = (1/16) is a solution 

APPlYins substitution 

x3 = (1/16) • x3 - Cl/16) 



X - loS(2, (1/16)) 

1=~ r"i -:;:.1.r.J f:'£1 r· j_ S t 
Xl 

X:i. :::: 

Pow2ean took 1584 milliseconds and Produced an~~er 
Xl 

Substitutins x4 for x + 1 / x 
Sives x4 * -56 + x4 - 2 * 12 + 65 - 0 

Usins auadratic eauation formula 
x4 = (5/2) • x4 = (13/6) is a solution 

APPlYins substitution 

-1 - (5/2) IX f X 

MultiPlY throush by x - 1 to set a Polsnomial 

MultiPlY throush bs x ~ 1 to set a Polsnomial 

Usins auadratic eauation formula 
x = (3/2) + x = (2/3) is a solution 

56 * x + 12 - 0 for x 

(x = 2 • x = Cl/2)) Ix= (3/2) Ix - \L/~J is a snlutinn 

( C Xl I X2) I ( X3 I X4 > > 

)( :::.~ -- ;{ - ( J ... / ;.~~ ) 

;:( :.?; .... ::•:: ··- ( :.3 ./ ;.? } 

auartean took 1?15 millisernnds and Produced answer 
C ( Xl I X2) I ( X3 I X4) ) 

t--J f·i t:~ r· t~ ~ 



: 'f··· halt, 
Utilities Packase (8 Jul 81) 
[Now includes LONG and TIDY] 

extras:words comPiJ.ed: 654 words, 

Press:solve consulted 921 words 

i) .,_ f:.t -.l se(; ❖ 
' 

Press:ineais,ax consulted 

Press:weaknf consulted 

Press:collec consulted 

Press:nas1 consulted 

Press:collec,ax consulted 

Press:attrac consulted 1667 words 

Press:attrac.ax consulted 321 words 

•

:.•=:. ! r--1'· .. ,; 1·1·1'f·-: i""'tf'r<=.iJ J i·_pf•1' 
• ·- - ••• •• - • • ... 'I,, •• - ••••• ··- -

' 
;-..- ! • i:.-: =~-~-t f-! c:s iTi CJ:,;; ❖ t. c:r !-~~ c: (] rt ·s 1_1 J. t. e i.J 

words 0.14 sec • 

1278 words 0,51 

Press:homos.rew consulted 

Press:homos.trs consulted 

Press:homos.msc consulted 

Press:nasts consulted 195 words 

Presstsimeo consulted 426 words 

Press:inea consulted 650 words 

Press:misc consulted 508 words 

Press:match consulted 

Presslprover consulted 



intesrate(Term,Term*X,X>:-freeof(Term,X),!. 

intesrate(Term,Soln,X) 
:-simPlif~(Term,NTerm), 

intesratel(NTerm,Ans,X), 
simPlifw(Ans,Soln), 

intesratel(YfZ,YinttZint,X) 

intesrate<Y,Yint,X), 
intesrate(Z,Zint,X), 

intesratel(Term,Soln,X> 
:-derivdivides(Term,Soln,X), 
! ❖ 

derivdivides(Term,Soln,X) 
t-decomPl(Term,[*,, ❖ ElementsJl, 

ddivides(Elements,[J,Soln,X). 

derivdivides(Term,Const*2:<-1>*<Fn:2>,X) 
:-match(Term,Fn*Rest), 

decomPl(Fn,[*'••ElementsJ>, 

check(Fn,RestBas,Const,X), 

ddivides(CEl,,,RestJ,Scanned,Const*Ans,X) 
:-lookup(El,Ars,Ans), 

aPPend(Rest,Scanned,Restofterm>, 
check(Ars,Restofterm,Const,X). 

JividesCCEl,,,RestJ,Scanned,Ans,X) 
:-ddivides(Rest,[El, •. ScannedJ,Ans,X), 

check(Ux,Remainder,Const,X) 
:-diffwrtCUx,DUx,X>, 

simPlif~(DUx,NewDUxl, 
decomP1CNewDUx,C*,••DUxBasJ>, 
ksame(DUxBas,Remainder,Constbas,X>, 
recomPl(Const,C*'••ConstbasJ). 

ksame(Ll,L2,Const,X> 
i .... -f~'f•t;:"!f:!Cj"fM ( L.1 r ;(); 

·f· T"-€·! €•: (j f" ( t. :~:: 7 )( ) ~$ 

sPecapp(L1,L2,Const>, 

ksameC[FL1,,.RestL1J,L2,Const,X) 
:~select(FL1,L2,NewL2), 



ksame(RestL1,Newl2,Const,X), 
! • 

ksameC[FL1, •• Restl1J,L2,Const,X> 
: ···f-r-eeof < FL19 X) , 

not f-r-eeof(RestL1,X>, 
BPPend(RestLl,[F~iJ,Newli), 
ksameCNewL1,L2,Const,X>, 
' ! \ 

sPecaPP(L1,L2,Ans) 
:-inverse(l1,Newl1), 

SPPend(NewL1,L2,Ans). 

inverse([Flist, •• RListJ,[FList:c-1>,~.RNeeJ> 
:-inverse(RList,RNes>. 

lookuP(cos<Ars>,Ars,sin(Ars)). 
lookuPCsinCArs>,Ars,-cosCArs>>. 
lookuP(tanCArs>,ArS,los(sec(ArS))). 
lookuP(cot(Ars>,Ars,losCsinCArs>>>. 
lookuP(sec(Ars>,Ars,loS(sec(Ars>+tan(Ars>>>. 
lookuP(artan<Ars>,Ars,Ars*artan(Ars>-loS(lfArs:2>•2:<-1>>. 
lookup(arsin(Ars>,Ars,Ars*arsin(Ars>+<t-Ars:2>:2:c-1>>. 
lookuP(los(Ars>,Ars,ArS*los<Ars>-Ars>. 
lookuPCArs:<-1>,Ars,losCArs>>. 
lookuP(Ars:D,Arsr<D+1>1<-1>*A-r-s:<D+1>>:-freeof(D,x), 

rf\_::::: ( -1) V 

lookuP(DSArs,Ars,ClosCD>:<-1>>*D:Ars>:-freeof(D,x>, 
D\==(-··1 :i. 

decomPl(X*CY*E>,L> 
:-!,decomPl(X*Y*E,L). 

comP1CE*X*Y,[*,Y, •• LJ):-!,decomP1(E*X,C*,••LJ). 
-2CDmPl(Y*E,C*,Y,El):-!. 
decomPl(X,C*,Xl>. 

recomP1(E,C*,El>:-!. 
recomPl(E*X,C*,X, •• LJ>:-l,recomPl(E,[*•••LJ). 
recomP1(1,C*J>:-!, 
recompl(X,C*,XJ). 

diffwrtl(C:X,CCX*los(C):(-1>,X>l-freeof(C,X>,!. 
diffwrtl(~osCX>,X:C-1),X):-!. 
diffwrtl(tan(X),sec(X)S2,X>I-!. 
diffwrt1(cot(X),-cosec(X)l2,X)t-!. 
diffwrtl(sec(X>,sec(X>*tan(X),X)C-!. 
diffwrtl(arsin(XJ,C1-Xl2)C(-2:C-1>>,X>:-!. 
diffwrtl(cosecCX>,-cos(X)*cosec(X):2,X)I-!. 
diffwrtl<artan<X>,<1+x:2>:c-1>,X>:-1, 



tsimPaxC-U,C-1>*U>. 
tsimPax(los(e>,1>. 



I* tvaluation routines *I 

maPlist<eval,Arss,Narss>, 
NexP =•• EPINarssJ, 
C checklist(inteser,Narss> -> evall(NexP,Ans) 

evall(A>=B,Ans> : evall(B>A,Ans1), nesate(Ansl,Ans), !. 

evall(A/B,Ans-(-1)) 

eval1CA/B,A1/B1) :-

evallCA tt B,Ans) :- Res is A+B, Ans 1s Res mod 360~ !. 

B,Ans) :- Res is A-B, Ans 1s Res mod 360, ! , 



evall(sin(X),Ans) 

evall(cos(Xl,Ans) 

evallCtan(X>,Ans) 

evall(arcsin(X>,Ans> arcsineval<X,Ans), 

eval1(arccos(X>,Ans) arccoseval(X,Ans>, 

evall(arctan(X),Ans) : 

nesate(true,false). 
nesate(false,true), 

I* Greatest Common Divisor *I 

-::; Ci r·t. t~~ 1-.._.-i ,al ( -·=t , :;_:: ) rr 

·::;. i'.:~ r· t. (~"! \l i:;: I ( ~/ ;.~ :5 ) ❖ 

-~:;, G: r· t. r2 \i.;;;. 1 ( ;_:;~~.) 7 ~:5 ) -:-
-;.1::i r i~ r:z: \l B 1 ( :3./} 7 f:;( } ❖ 

~:; t::i T· t. f:"! t,i -~!: 1 ( ... :§ ;~;, ~ )t ) ❖ 

St:-trt.!::!~./.al (~31. ~ s=~) ❖ 

sarteval(l00,10). 
sarteval(121,11), 
sarte9al(144,12), 
sarteval(169,13). 

intexp(-1,-1,-1) 

; .... L~ ·< (lr 
M ·< ():1 

cJclc) ( F1
) 1 

t-t t s. -··t_ !r 



intexPCL,1,L> :- !, 

:i.nt,zrnp ( L ,M, N> 
t -- P :i. s M--1, 

i. r1te,-::F ... ( L., F=' !' C~) , 
N is L * i.~ ❖ 

sirreval(X,S) 
t-- X =< 90, 

X >= O, 
! , 
s:i.neva11CX,S). 

s.:i.nf.;,val (Xid:D 
t·-· X > 90, 

! !! 

Y is :l.80-··X;, 
s:i.neval(Y,S) ¼ 

s:i.neval C(;, S> 
t··· X < O, 

! , 
Y is --X, 
sineval <Yi, S1) '-' 
eval(·--1*SlrS) ~ 

sinev.a11(0,0)., 

sinevaJ.1(90,1),, 

cosevaJ.(X,C) 
t-·· Y L;;. 90---X, 

sirn-?Vi:~l(Y,C> .. 

t.anE",va l ( X, T > 
:--~ sirievaI(X,-S)!l 

coseval(X,C)11 
eval<S*C~(-1>,T>. 

;,n·cs :i. neval ( S, X) 
t -· non_.neg ( S) , 

! ? 

f:;ineval:l. (X,S)" 



:- nesativeCS>, 
evalC-l*S,S1), 
sineval1CX,S1). 

arccoseval(C,X) 
:- non_nes(C), 

! ? 

sinevallCY,C), 
X is 90-Y. 

arccoseval(C,X) 
:- nesative(C), 

eval<-l*C,Cl), 
sinevall(Y,Cl>, 
X is 90-Y, 

arctanevalCT,X) 
:- tids(T*((1+T~2,~c2-(-1)))-(-1),S), 

arcsineval(S,X). 

natnum(X) : inteser(Xl, X>O. 

odd(N) : eval(N,Nl>, natnum(Nl), 1 is Nl mod 2, 

even(N) :- eval(N,Nl), natnum(N1>, 0 is Nl mod 2, 

/*----------------------------------------------------------------------*! 

wordsin([J,[J) : !. 

wordsinCCHDITLJ,List> 
:- wordsin(HD,Ll), 

w□ rdsin(TL,L2>, 

unionCL1,L2,List), 
! ❖ 

wordsin(E,List> 
: atomic(E) -? fail 

; E =•• [PIArSsJ, 
wordsin(Arss,List>, 

wordsin(E,[J) 
inteser<E>, 
! ❖ 

wordsin(E,CEJ) : atom{E), 



/*Finds t~Pes of variables in PRESS*/ 
/*Alan Bund~ 19.12.79*/ 

inCX,[L,B,T,RJ) :-

less_than(EB,LlJ,[Bx,LxJ>, less_than([Tx,RxJ,ET,RlJ>, 
oPPosite(Ll,L), DPPositeCR1,R). 

Positive(X) :- interval(X,EL,B,T,RJ), !, less_thanC[O,closedJ,EB,LJ). 

nesative(X) :- interval(X,CL,B,T,RJ), !, less_than(CT,RJ,EO,closedl). 

non_nes(X) :- interval(X,CL,B,T,RJ), !, less_than(CO,oPenJ,[B,LJ). 

~! .... :..~:i.'.:! r-CJ ( >: ) :t -·4 i f"! ·te r \/ -::: 1 ( :~< y [ L. :J :B 9 ·r ~l f;:] ) ? ! 7 

(less_than([O,closedJ,[B,LJ); less_than([T,RJ,[0,closedJ)). 

less_than([O,oPenJ,[B,LJ), 

obtuse(X) :- interval(X,EL,B,T,RJ), 
less_than(C90,openJ,CB,LJ), 

less_thanCCT,RJ,[90,oPenJ). 

less_than([T,RJ,[180,oPenJ). 

non_reflex<X> :- intervalCX,CL,B,T,RJ), 
less_than([O,oPenJ,CB,LJ>, less_than([T,RJ,[180,oPenJ). 

I* X lies in in closed or open interval*/ 

ir·1t.;=:r-1../.al(}{-f·-..{;1[l.7f:,·ryE:]) ~-- ! :.t 

intervalCX,CLx,Bx,Tx,RxJ>, interval(Y,[Ls,BY,Ts,RsJ), 
Plus(Bx,BY,B), PlusCTx,Ty,T), 
comb(Lx,LY,L), comb(Rx,RY,R), 

'_~This is Seneral case. When we have real numbers we can 
use it for ans function monotonic on an interval*/ 
interval<X*Y,CL,B,T,RJ) :- !, 

interval(X,CLx,Bx,Tx,RxJ>, intervalCY,CLs,Bs,Ts,RsJ), 
mlmaPlist(mult,C[Bx,Bx,Tx,TxJ, [Lx,Lx,Rx,RxJ, 

[Bs,Ts,Bs,TsJ, CLs,Rs,Ls,RsJ, AnsListJ>, 
Pick_lower(Anslist,[B,LJ), Pick_upper(Anslist,CT,RJ), 

interva~cx-Y,[Lx,1,inf,RxJ) :-
inCX,CLx,1,inf,RxJ), in(Y,CLs,O,inf,RsJ), !. 

interval(X~Y,[Rx,1,inf,LxJ) :-
in(X,CLx,0,1,RxJ), in(Y,[Ls,-inf,O,RsJ>, !. 

interval(X~Y,[Lx,0,1,RxJ) :-
in(X,CLx,0,1,RxJl, in(Y,CLs,O,inf,RsJl, !. 

interva1cx-Y,CRx,0,1,LxJ) :-
inCX,CLx,1,inf,RxJ>, inCY,[Ls,-inf,O,RsJ>, !. 



interval sin(Xl,CL,0,1,RJ) :-
in(X,CL,0,90,RJ) ; in(X,ER,90,180,LJ) >, !, 

interval(sin(X),Eclosed,-1,1,closed]) 

interval(cos(X),[L,0,1,RJ) :-
( inCX,CR,0,90,LJ); inCX,EL,270,360,RJ) ), ,, 

interval(cos(X),[closed,-1,1,closedJ) !. 

interval(tan(X),[L,O,inf,RJ) ;-

/*intesers and fractions have fixed ranse*I 
intervalCP/Q,[oPen,N,N1,oPen]) :-

whole_Part(P,Q,N), N1 is Ntl. 

interval(X,Interval) :- atom(X), classifsCX,Interval), !, 

/* ad hoe Patch for sravits - Proper solution means allowins 
eauations between auantities and definins s as measure(S,32,ft/sec-2> *I 
:i. r~t.e r·t../ F:= 1 ( ~.:3 ~~ [ tJ}".:•er·i 7 1. ~ :L raf· ;i CtF-·1:~r!] ) ; .... ! ❖ 

I* All auantities assumed Positive (NB rhan~e defr! of droP! !) *I 
interval(M,EoPen,O,inf,openJ) :- measure(Q,M), auantits(G), 

Csaid(M) -> true; 
assert(said(M)) & traceC'I assume %t positive,,n',[MJ,1)). 

I* Default case *I 
interval(X,CoPen,-inf,inf,oPenJ) 

/* Find lower boundins inteser of P/Q *' 
whole_part(P,Q,N) 

'* Add 2 boundaries~/ 
Plus(X,Y,Z) :- inteser(X), inteser(Y>, !, Z 1s X+Y. 

I* minus a boundar~ */ 
H1 :i r1t.1s ( ){ :J ~~t) i -· i rit.f!:::=::;1=: I .. ( ;-() ~ ! , \:·~ 1 ~=- .... }( ❖ 

minus<inf,-inf). 

l*multiPls 2 boundariesg/ 
mult(CB1,M1,B2,M2, CB,HJJ) : 

mult(B1,B2,B), comb(M1,M2,M). 

inteser(X),inteser(Y), 

multCX,Y,Z) t- either_infinite(X,Y,_), 



..•• l ~~ CJ r f.".~ f:.~ -r-j_ r~ S ;:::; t.. f:: () c~ rr et.:;:: r-i e s. { ;::: -:::. -::; 1 1rr11.-.i -:::_ r· ~~-: r·i :=::~ t::-? -=:. .::~ r-e c c:: r--: ~:;. £-~ c· 1-i t,. i :../ f:~ ) ;f; .,/ 

less_thanCCX,MxJ,EY,MsJ) :-
c:-c1i11f) ( i\:f::{, f·J,:::e, f.rf) :.; ]. t:,.~·:::.·::~ .. H t.f-!:::=ra ( >( :~ ·y-:1 Ff) :J ! ❖ 

1 E! ·:::.1:~ .... t-!·-1 {!::. r·! ( )< )l ··-t !' i~ .. 1 ) ~ -·· 
irit~t:?::=:ie-r(}(), irlt-E-:i:.if.~r~(Y") ;1 ! Y 

<M=closed -> X<Y; X=<Y), 

less_thanCX,X,oPen) :- !. 

less_than(X,inf,M) :- X \== in~, 

less_than(-inf,Y,M) : 

/* Is either X or Y infinite*/ 
~her_infinite(inf,Y,inf) :- ! . 

~~ther_infinite(-inf,Y,-inf) :- !. 
either_infiniteCX,inf,inf) :- !. 
either_infinite(X,-inf,-inf) :- !. 

/* Combine 2 boundaries*/ 
comb(closed,closed,closed), 
combCclosed,oPen,oPen), 
comb(open,closed,oPen). 

OPPosite(open,closed), 
OPPositeCclosed,oPen), 

Pick_upperC[HdJ,Hd) :- !, 

Pick_upper([HdlTlJ,Ans) :­
Pick_uPPer(Tl,UP), 
( I E[ -=~-~=-.... t~ t·i 2: r·1 ( tJ f-"-• ~~ i-l ci ) -·· :::. I··! c! :::: r-=1 r1 ·:::. ; tJ }".:• =--= f!-i r·r ·:;~ ) Y ! t 

Pick_lowerCCHdJ,Hd) :- !. 

Pick_lower([HdlTlJ,Ans) 



Pick_lower(Tl,Lwr), 
(less_than(Hd,Lwr) -> Hd=Ans; Lwr=Ans) , !, 

_..l ;f~ r=· i r1 c1! · .:::: t 1 :;_:; i::.~ t .. f-1 .:::: t.. ;::t rr ·=!: ·! f:.t I :i. !~ ·:::. :t. rt }}:: ~I 

classifs(Ansle ,Ranse) :- measure(Q ,Ansle >, 
ansle(Point ,Q ,Curve>, !, ranse(ansle ,Curve ,Ranse >, 

classifs(Ansle ,Ranee > :- measureCQ ,Ansle >, 
incline(Curve ,Q ,Point>, !, ranseCincline ,Curve ,Ranse ). 

/*Find ranee from curve si1a~e *I 
/*Far simPle curves *I 
ranSe(AI ,Curve ,Ranse ) :-

concavits(Curve ,Conv >, cnorm(Conv ,Nconv >, 
sloPe(Curve ,Slope>, snorm(SloPe ,Nslape ), !, 

/*For comPlex curve *I 
ranse(AI ,Curve ,Ranse > :-

Partition(Curve ,Clist >, !, maPlist(ranSe(AI> ,Clist ,Rlist >, 
unionlistCRlist ,Ranse >. 

ranse Siven concavits and slope 
auad(anSle,left,risht,[oPen,0,90,closedJ) :- !. 
auadCincline,left,risht,[closed,90,180,closedJ) :- !. 
auad(ansle,risht,risht,Cclased,90,180,closedJ) :- !. 
auad(incline,risht,riSht,[closed,180,270,closedJ) :- !, 
muadCansle,left,left,Cclased,180,270,closedJ) 
auad(incline,left,left,[c!osed,270,360,closedJ) :- !. 
auad(ansle,riSht,left,[closed,270,360,closedJ) : !, 
muad(incline,risht,left,[oPen,0,90,closedJ) :- !. 

/*normal forms for concavities and sloPes *I 

il :t ~::. ]_ {J F·· f:.: ·:::. ~{ _;,.! •• 

snorm(hor ,risht ) !, 

cnorm(stline,left) :- !, 
c·rictrrt1 ( c:, [;) ! -.. ! ·=f 

/*Union of list of intervals*/ 

unionlist([RanseJ,Ranse) :- ! • 

l*recusive step*/ 
unionlist([Ranse1 I Rest], RahSe) : 

!.J rt i Ci r~i 1 :i. St. ( f;.: E1 ·::~ t. !,t f-~ i::: r·i :~J 1:-:= ;,~ } y ! y 

Ccombine(Ranse1,Ran~e2,Ranse) , combine(Ranse2,RanSe1,RanSe)). 

/*Combine two intervals, if its eas~*/ 
combine<CM1,N1,N2,M2J,CM3,N3,N4,M4J,[M1,N1,N4,M4J) : 



imProve as in note 62 i.e. use monntonir reasonins 

write symbolic 'version for findina max/mins 

:- true. 



Start o~ save set MATCHER on 
s~stem Unknown monitor APR+O 

C:HtiNGE PL. 

CGl.l .. FC PL. 

F~ 1:. ~~i -r lJ F: t=l t. 
t:· L. f~ f.1 F~ () F{ L. 
FUZZY F'!... 

INIT 
I i\!~:;-r F1 L. 
INTERV Pt~;T 
l. t·-t i i:: . .X. t·' f> L. 
I !'41.)CJC;{l F1 L. 
I CJf;! {) tJ·r F{ L. 
I f:; tJ L. ~~r)( F' L. 

LI!::sTRO Pi... 

!...TEST 
Mi\TCH 

PL. 

MLSUPF' PL. 
·•JL.TIL PL 

P1YfHB PL. 
PICK PL 

PORTRr.=1 PL. 
t·' u ~Jt:.i·,; i·· p L. 

SPRINT 
1:;u1·,.: ! PL. 
ti J h:t.it.: l F1 L~ 

½ l.J.JY 

i '(!··'i::. 

UTIL. 

p! 
. '-· 

PL. 

:!.3 

:!. (i 

:1.40 
:I.~::.; 

16 

:i. J. ···~ll..l }.-·81 

;~9 .... _J1J1 ---E~:t 

f.:~ .. ··f··f 2 r· .. -E~(; 
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End s~ve set on 
S~stem Unknown monitor APRiO 
Unknown BPI 9 track OM-Kt-Jan--41 00:00:00 BACKUP tape format 1 
Tape number 

Start of save set PAPERS on 
8Y~t~m Unknown monitor APRiO 
Unknown BPI 9 track 18-Aus-81 23:20:25 BACKUP taPe fot·rnat 1 
TaPe number 1 

CUBIC r;ss 
IJCAI Ms~ 
MATCH BTR 
KlPUKI MSS 

43 
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20 
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End of save set on 
S~stem Unknown monitor APRiO 

18-Aus-81 
10-Jun-81 
18-Aus-81 

4-Jun-81 

Unknown BPI 9 track OM-Kt-Jan--41 00:00:00 BACKUP t2ne format 1 
TaPe number 1 



I* FILE IN POWERFUL MATCHER 

consultC'memo.pl'), 
consult('PickoPl'), 
consult('fuzzs.Pl'), 
cansult('trform.Pl'), 

consult('featur,Pl'), 
consult('inst,Pl'), 
consult('test.Pl'), 

,~ stuff to learn how to solv~ specialized kinds of ~ouatinn~ */ 
:- consult('learn.Pl'), 

consult('ltest.Pl'), 

' additions to PRESS*/ 
consult('collec,Pl'), 
consultC'chanse.Pl')~ 
consult('tids.Pl'>, 
consult('isolax.Pl'), 
consult('sort.Pl'). 

Patches to PRESS *I 
reconsult('collax,Pat'), 
reconsultC'decomP,Pat'>, 
reconsult 'interv,Pat'>, 
reconsult 'least.Pat'), 
reconsult 'Pols,Pat'), 



I* POWERFUL ALGEBRAIC MATCHER*/ 

tru_hard_to_solve(Ean,Unknown,Ans> :-
I* solve the eauation usins Powerful matcher *I 
flas(try_hard,Old,true>, 
solve(Ean,Unknown,Ans), I 
flasCtrs_hard,_,Old>. 

I* COLLECTION ROUTINE THAT USES POWERFUL MATCHER *I 

trace('\ntryins to use Powerful matcher to collect %Pin %c\n', 
CX,OldJ,3), 

featuresCOld,X,FExPr), 
trace('features of expression are %P\n',[FExPrJ,4), 
traceC'lookins for a collection rule with matchins features\n\n',4>, 

~ I* select a collection axiolli %/ 
collaxCUs,LHS,RHS), 
I* bind all the rule variables to 1·andu1n atoms, 

suardins asainst accidental overlap w1tn ~toms in orisinal expression *I 
wordsin(Old,BadNamesl, 
instantiate(LHS,BadNames,P~tternVars), 
I* choose a collection variable and work out features with respect to it *I 
wordsin(Us,Ulist), member(U,Ulist>, 
I* make sure the features of the expression and the rule match *I 
match_features(Old,X,LHS,U,Subst,AddedPVars), 
aPPend(AddedPVsrs,PatternVars,PatternVarsl), 
I* aPPlB substitution found in features match to rule 

and Put in PolYnomial normal form *I 
subst(Subst,LHS,LHS1), subst(Subst,RHS,RHS1), 
Pols_form(CXJ,LHS1,LHS2), 
I* prepare and aPPlY rule *I 
make_descriPtion(Old,X,[J,CJ,Old_D), 
make_descriPtionCLHS2,X,PatternVars1,AddedPVars,LHS_D), 
make_descriPtion(RHS1,X,PatternVarsl,AddedPVars,RHS_D), 
SPPlY_rule( Old_D, ruleCLHS_D,RHS_D) , New_D), 
expr(New_D,New), 
tids(New,New1>, 
trace('%P collected in %P tjjv~~ %c\n',[X,Old,New1J,2). 

I* MATCH FEATURES OF EXPRESSION AND RULE AND RETURN SUBSTITUTION *I 

I* features of expression and rule match simPlB with chanse in variable *I 
match_features(ExPr, Expr_X, Rule, Rule_X, Rule_X=ExPr_X, [J) : 

features(ExPr,ExPr_X,FExPr>, features(Rule,Rule_X,FRule>, 
subst(Rule_X=Expr_X, FRule, NewRule), 
match(NewRule, FExPr), 
' ! ❖ 

I* trY chanse of unknown••• the initial attemPts may fail, but leave 
advice on extra factors or terms to include in chanse of unknown *I 

match_featuresCExPr, ExPr_X, Rule, Rule_X, Subst11Subst2, AddedPatternVars) :­
features(ExPr,Expr_X,FExPr), featuresCRule,Rule_X,FRule), 



subterm(Term,FRale>, 
diffCTerm,FRule>, diff(Term,Rule_X), 
contains(Rule_X,Term), occ(Term,FRule~N>, N>1, 
substCTerm=Expr_X, FRule, NewRule>, 
I* make sure that the onlY occurrence of the unknown in the rule was in 

the siven subexPression */ 
freeof(Rule_X,NewRule>, 
match(Ne1rJR1..1J.e, FE~-u.:.-r-), 
trace('trsins chanse of unknown of the for~ %P\n', [Term=ExPr_XJ, 2>, 
!, I* find actual substitution to try *I 
~et_advice(ExPr, ExPr_X, Rule, Rule_X, Term, Subst1, AddedPatternVars>, 
I* find other substitution *I 
assert(Psrticular_solution<Rule_X)), 
solve(Subst1,Rule_X,Subst2), 
trace('actual chan•e of unknown is %c\n',CSubstl&Subst2J,2). 

I* first trs obvious substitution *I 
-et_advice(ExPr, ExPr_X, Rule, Rule_X, Term, Term=ExPr_X, CJ). 

: if this doesn't work, check for advice in data base*/ 
~et_advice(ExPr, ExPr_X, Rule, Rule_X, Term, New_Subst, AddedPatternUars> :­

recorded( when_matchinS(ExPr,ExPr_X), 
trw_new_.1:~ubstituti,::m(Term=E}{PT'.-·.X , New_Subst , Add1:dPatte1·nV;;~rs>" ID>, 

trace('\n\nfindins advice to try new substitution %P\n' , CNew_SubstJ,4>, 
trace(' in Place of old substitution %P\n' , [Term=Expr_XJ,4). 

ExPr - the expression beins transformed 
Rule - the rewrite rule beins aPPlied 
New_ExPr - the result of aPPlwins the rule to ExPr 

The swmbolic auantities in the expression and the rule are assumed 
to be standardized apart.*/ 

·Plw_rule< ExPr , rule(Pattern,RePlacement> , New_ExPr > :­
exPr(ExPr,EE>, exPr(Pattern,EP>, exPr(RePlacement,ER>, 
trace('trwins to aPPl~ rule %P -> XP\n to %P\n\n',[EP,ER,EEJ,4), 
match<ExPr,Pattern,Transform>, 
aPPlY_transform(Transform,RePlacement,New_ExPrl, 
! ❖ 

/* match is called as follows: 
match(ExPr,Pattern,Transform> 

wherE~ 
ExPr is the expression or subexPression beins matched 
Pattern is the left hand side of the rule <or a subPart ot it> 
Transform is returned - it is a transformation (functions to be aPPlied, 

substitutions, and Possiblw chanse of unknown) 
that makes ExPr=Pattern 

/* SIMPLE CASES -- IMMEDIATE MATCH OR SIMPLE SUBSTITUTION*/ 
match(ExPr,Pattern,Transform> :-



exPr(ExPr,E), expr(Pattern,E), 
null_transform(Transform), 
trace('triviall~ matchins %P and %P\n',CE,EJ,4), 

matchCExPr,Pattern,Transforra) : 
exPr(Pattern,Var), 
at□mCVarl, 

Pattern_vars(Pattern,PatternVars), 
member(Var,PatternVars}, 

make_substitution_transform(Var=E,Transform>, 
trace('matchins %P and %Pb~ usins substitution\nreturnins %P\nJ, 

/* HARD MATCH - USE MEMO*/ 
matchCExPr,Pattern,Transform) :-

memo( hard_match(ExPr,Pattern,Transform) ), 
! ., 



I* PROCEDURES FOR NON-TRIVIAL MATCHES~/ 

I* There are two wass of accomPlishins a hard match: 
b~ matchins subexPressions ("match") -- this mas involve 

bas matches, and aPPlsins funct ons to the RHS of the rule; 
orb~ solvins for a variable in the rule c•match2"). 

The subsoals match1 and match2 aye used to Prevent backtrackins 
amons the cases of matchl. */ 

hard_match(ExPr,Pattern,Transform> 
matchl(ExPr,Pattern,Transform>, 

trace('match succeeded un exrrc=siu,1 %P and Pattern %P\nreturnins %P\n\n', 
[E,P,TransformJ,4). 

hard_match(ExPr,Pattern,Transform) 
exPr(ExPr,E), exPr(Pattern,P>, 
trace('match failed on %P and %P\n',[E,PJ,4), 
match2(ExPr,Pattern,Transform), 
trace('solvins for a variable succeeded in matchins exPressiui! %P\n', 

[E::] :;.-::}):; 

and Pattern %P\nreturnins %P\n\n',CP,TransformJ,4). 

I* match! Procedures to convert to hags for+ and* *' 

matchl(ExPr,Pattern,Transform> 
exPr(ExPr,E), exPrCPattern,P), 

canvert_and_match<+,ExPr,Pattern,Trsnsform}. 

match1(ExPr,Pattern,Transform) :-

( E=-*-; P=-*- >, 
! !? 

convert_and_match<*,ExPr,Pattern,Transform), 

I* MATCHING OTHER KINDS OF FUNCTIONS 

matchl(ExPr,Pattern,Transform) :-
exPr(ExPr,E), exPr~Pattern,P), 
trace('trsins to match expression %P and Pattern %P\n', 

CE:;.' F~] :t.r!f):, 

I* ExPr and Pattern must have the same functor*' 
functorCE,F,N>, functorCP,F,N>, 
match_Parts(ExPr,PatteTn,1,N,Transform). 

match_Parts(E~Pr,Pattern,J,N,Transform> 

null_transform(Transform>, 



match_parts(ExPr,Pattern,J,N,T3) :­
subPart(ExPr,J,El), subPart(Pattern,J,PlJ, 
match ( E1, P:l., -o), 

aPPlw-transform(T1,Pattern,P2>, 
.J:l. :i.s ~Hl, 
match_Parts(ExPr,P2,J1,N,T2), 
concat_transforms(T1,T2,T3). 

I* "MATCH2• -- SOLVING FOR A VARIABLE IN THE RULES/ 

match2CExPr,Pattern,_) :-
I* don't allow solvins for a variable at toP level f/ 
or,.,me r~.; ( E~{P r, [ J ) , 
! l' 
fa:i. l .. 

,tch2CExPr,Pattern,Transform> :­
Pattern_var(Pattern,V>, 
exPr(ExPr,E), exPr(Pattern,P), 
ccmtaj.ns ( V ,P);, 

trace('callins eauation solver to solve for %Pin %P,n,n',[V,E=Pl,4l, 
/* assert that a Particular rather than a seneral solution 

for Vis desired *I 
asser~(Particular_solution4V>>, 
s.oJ.,_,,ie(E=t=~,VvE)t)), 
or_to_list(SS,SList>, 
select(V=Soln,SList,_J, 
make_substitution_transform(V=Soln,T1>, 
I* If the unknown in Pattern is the same as the unknown in ExPr (i,e, 

there is no new unknown>, then the solution must.be free o? the 
unknown; if solvins for the new unknown then the solution must 
contain the unknown; otherwise, the solution ~ust be free of both 
the unknown and the new unknown*/ 

unknown<ExPr,UExPr), unknown(Pattern,UPattern), 
(UPattern=UExPr -> freeof(UExpr,Soln), Transform=T1; 
V=UPattern -> containsCUExPr,Soln), chanse_unknown(UExPr,Tl~Transform> ; 
freeofCUExPr,Soln>, freeof(UPattern,Solnl, Transform=T1 >, 

trace('usins solution %P,n',[V=SolnJ,4). 



I* BAG PROCEDUPF~ FOR POWERFUL ALGEBRAIC MATCHER *I 

convert_and_match(OP,ExPr,Pattern,Transform) :-

/* TRIVIAL CASE - EMPTY BAGS *I 
bas_match(ExPr,Pattern,Transform) :­

exPr( ExPr, basc_,CJ) >, 
exPr( Pattern, bas(_,[J) >, 
null_transform(Transform), 

I* USE MEMO FOR OTHER CASES *I 
bas_match(ExPr,Pattern,Transform) :­

expr(ExPr,E), expr(Pattern,P>, 
E:::::t~;ff:§ ( ClF· !1 -·*) 5,1 

(OP=+-> Name=Plus; OP=*-> Name=times >, 
trace('tr~ins to match %t bass for expression %P\n',[Name,EJ,4), 

memo( bas_matchlCExPr,Pattern,Transform> ). 

I* TRY PICKING A TERM FROM EACH BAG AND MATCHING THESE TERMS *I 
bas_matchl(ExPr,Pattern,Transform) :-

Pick_terms(ExPr,Pattern,E,P,ERest,PRest), 
t~ T· -~:: C/ E-! ( 

'Pickins terms from exPression I Pattern b&~s and trYins to match them\n',4), 
JT1.at.c·i-1 ( f.: 7 i:> !1 T J. ) ~ 
aPPls_transf□ rm(T1,PRest,PR1), 

£:r}~f-~r(F 1F:t 1t:::t) !f 

POls_form(E1,E2), 
Pols_form(E2,E3>, 
new_exPr(PR1,E3,PR2>, 
(null_transform(Tl> -> true , 

sie!dinS %P\n\n',[RRJ,4) ), 

concat_transforms(Tl,T2,Transform>. 

/* IF THERE IS JUST A VARIABLE LEFT, TRY MAKING IT THE IDENTITY ELEMENT FOR 
THE BAG. This mas not work, so be Prepared to backtrack.*/ 

bas_matchl(ExPr,Pattern,Transform> :­
exPr(ExPr,bas(Op,[J)), expr(Pattern,bas( □P,[VJ>>, 

.:3t.on1 ( t.}) !f 

Pattern_vars(Pattern,PatternVars>, member(V,PatternVars>, 
unknown(Pattern,PUnknown), V\==PUnknown, 
/* make sure this isn't a Pattern variable added bs the matcher. 

Otherwise we would be undoins the effect of introducins it~; 
not added_Pattern_var(Pattern,V), 
identits(OP,Ident), 



make_substitution_transform(V=Ident,Transform), 
trace( 1 trsins makins %P the bas identits element %P\n',CV,IdentJ,4). 

/* SEE IF THERE'S JUST A PATTERN VARIABLE IN THE PATTERN, AND RANDOM 
JUNK LEFT IN THE EXPRESSION THAT'S FREE OF THE UNKNOWN*/ 

bas_match1(ExPr,Pattern,Transform) 3-
exPr(ExPr,Bas), exPr(Pattern,baS(O?,[VJ>>, 
Pattern_var(Pattern,V), not unknown(Pattern,V), 
/* make sure this isn't a Pattern variable added by the matcher. 

unknown(ExPr,EUnknown>, freeof(EUnknown,Bas>, 
from_basCExPr,Junk), e~Pr(Junk,J), 
make_substitution_trans?ormCV=J,Transform), 
trace('substitutins %P for %P\n',EJ,UJ,4). 

<* TRY ELIMINATING A TERM FROM EITHER THE 

introducin~ it*/ 

IT OR ITS INVERSE TO THE OTHER SIDE OF THE RULE*/ 

select_term(Trs,T,Rest), 
OP_distributes(T), 
fi! ~{F·· r ( -f ~-~ -f~r ) ::-
unknown (EXP r, EUnkn□w n), freeof(EUnknown,TT>, 
unknownCPattern,PUnknown), freeof(F~nknown,TT), 
trace('dealins with term %P\n', CTTJ,4>, 

bs aPPlYins a function to each side of the rule\n',4), 

( -r r-~::: =--== E: ;-:: ;.::~ r- --)· 
make_function_transform(OP,TT,Tl>, !, bas_match(Rest,Pattern,T2) • 
make_inv_function_transform(OP,TT,T1), !, bas_matchCExPr,Rest,T2) ), 

concat_transf□ rms(T1,T2,Transform), 

/* TRY INVOKING SOLVE-FOR-VARIABLE MATCH*' 
~as_matchl(ExPr,Pattern,Transform) :­

from_baS(ExPr,E), from_basCP~ttern,P), 
memo( match2CE,P,Transform) ), 

/* SEE IF HAVING ANOTHER PATTERN VARIABLE AROUND WOULD HELP *I 
/* Another Pattern variable misht be available bs choosins a di~ferent 

chanse of unknown, if both bass contain the unknown, and otherwise 
are free of the unknown. (Perhaps the matcher can 

/ 

bas_match1(Expr,Pattern,Transform) :­
Pick_terms(ExPr,Pattern,E,P,ERest,PRest), 
I* see if Picked terms are both eaual to the unknown*/ 
unknown(ExPr,X), expr(E,X), exPr(P,X>, 
/*•••and that remainins stuff is free of the known*' 
exPr(ERest, EE>, freeaf<X,EE), 
exPr(PRest, PP>, freeaf(X,PP), 
/* leave advice*/ 



toP(Ex~r,EToP), toP(Pattern,PToP), 
senssm(o,Q), EE=baS(Op,_), 
COP=+-> New_Subst = (Old_Term=X+ -1*G> ; 

OP=*-> New_Subst = COld_Term=X*8- -1)), 
recordz( when_matchinsCEToP,X) , 

trs_new_substitution(Old_Term=X,New_Subst,tGJ) , ID), 
trace('failins, but leavins advice to trs substitution %P\n',CNew_SubstJ,4), 
trace(' 
trace(' when matchins expression %P and rule %P\n', 

fail. 

I* FAILURE - OUTPUT A MESSAGE*/ 
baS_match1(ExPr,Pattern,Transform) :-

exPr(ExPr,El, expr(Pattern,P>, 
trace('bas match failed on %P and %P\n',CE,PJ,4>, 
fail. 



I* EXPRESSION DESCRIPTIONS 

An expression descriPtion is a data structure for descr101ns expressions 
and subexPressions for the Powerful matcher, alons with some associated 
access Procedures. 

data.structure format: 
exPr_de~criPtionCExPr~ToP,Unknown,PstternVars,AddedPatternVar~,Owners) 

where 
ExPr is the current expression 
ToP is the entire expression tree, of which ExPr is a subexPression 
Unknown is the current unknown 
PatternVars is a list of the Pattern variables in ToP 

Cincludins AddedPatternVars> 
AddedPatternVars is a list of the Pattern variables in ToP introduced by 

the matcher when performin• a chanse of unknown 
Owners is a list of owners of ExPr (sort of like a Path from the top) 

- ,* ACCESS TO PARTS*/ 

exPrC exPr_descriPtion<ExPr,ToP,Unknown,PVars,AddedPVars,Owners> , ExPr) :- !. 

top( exPr_descriPtion(ExPr,ToP,Unknown,PVars,AddedPVars,Owners) , ToP) I- l. 

unknown( exPr_descriPtion(ExPr,ToP,Unknown,PVars,AddedPVars,Owners) , 
Unknown) :- !. 

s~mbolsC expr_descriPtion(ExPr,ToP,Unknown,PUars,AddedPVars,Owners) , Symbols) 
wordsin(ToP,SYmbols>, 
' ! ❖ 

Pattern_vars( expr_descriPtion(ExPr,ToP,Unknown,PVars,AddedPVars,Owners) , 
PVars) :- !. 

owners< exPr_descriPtibnCExPr,TciP,Unknown,PVars,AddedPVars,Owners) , Owners) :-

I* RtPLACING PARTS*/ 

new_expr( exPr_descriPtion<ExPr,ToP,Unknown,PVars,AddedPVars,Owners) , 
New_ExPr, 
expr_descriPtion(New_ExPr,ToP,Unknown,PVars,AddedPVars,O~ners) > :~ I. 

new_owners( expr_descriPtion(ExPr,Top,Unknown,PVars,AddedPVars,Owners> , 
New_Owners , 
expr_descriPtion(ExPr,ToP,Unknown,PVars,AddedPVars,New_Owners> > :- !. 

new_unknown( exPr_descriPtionCExPr~ToP,Unknown,PVars,AddedPV~rs,Owners> , 
New_Unknown, 
expr_descriPtion(ExPr,ToP,New_Unknown,PVars,AddedPVars,Owners> > :- !. 

new_Pattern_vars( expr_descriPtionCExPr,TcP,Unknown,PVars,AddedPVars,Owners) , 
New_PVars, 
expr_descriPtion<ExPr,ToP,Unknown,New_PVars,New_Added,Owners) > :-

/* remove non-existent vars from AddedPUars */ 
intersect(AddedPVars,New_PVars,New_Added). 



/* ROUTINE TO ADD A MATCHER-GENERATED PATTERN VARIABLE TO THE LIST t/ 
add_Pettern_var( expr_descriPtion(ExPr,Top,Unknown,PVars,AddedPVars,Owners) , 

I,.),i:;:r 7 

exPr_descriPtionCExPr,ToP,Unknown,PVari,CVarlAddedPVarsJ,Owners) ) :- !. 

/* ltST IF SOMETHING'S A PATTERN VARIABLE, 
OR RETURN ONE NONDETERMINISTICALLY */ 

Pattern_var( exPr_descriPtion(ExPr,ToP,Unknown,PVars,AddedPVars,Owners) , 

/* TEST IF SOMETHING'S A PATTERN VARIABLE ADDED BY THE MATCHER, 
OR RETURN ONE NONDETERMINISTICALLY */ 

added_pattern_var( expr_descriPtion(ExPr,ToP,Unknown,PVars,AddedPVars,Owners) , 

member(V,AddedPVars). 

'* TEST FOR EXPR THAT~s AN EMPTY BAG*/ 
,PtY( exPr_descriPtianCbas(_,[J),ToP,Unknown,PVars,AddedPVars,Owners) ,. 

I* MAKE A DESCRIPTION GIVEN AN EXPRESSION AND AN UNKNOWN*/ 

make_descriPtion( ExPr, Unknown, PVars, AddedPVars, 
expr_descriPtion(ExPr,ExPr,Unknown,PVars,AddedPVars,[J) ) :- !. 

subPart( exPr_descriPtionCExPr,ToP,Unknown,PVars,AddedPVars,Owners) , N, 
exPr_descriPtion(SubExPr,ToP,Unknown,PVars,AddedPVars,New□wners) ) : 

arS(N,ExPr,SubExPr>, 
add_owner(Owners,ExPr,NewOwners>, 

\ SELECT NONDETERHINIST!CALLY A TERM FROM A BAG *I 

select_term(Expr,T,Rest) :-
ExPr = expr_descriPtion( E, ToP,Unknown,PVars,AddedPVars,Owners), 
E = baS(Op,ArSs), 
select<A,Arss,ARest>, 
add_owner(Owners,E,New_Owners), 
T = exPr~descriPtion( A, ToP,Unknown,PVars,AddedPVars,New_Owners), 
Rest= exPr_descriPtion( baS( □P,ARest), 

Top,Unknown,PVars,AddedPVars,New_Owners). 

ROUTINES TO KEEP TRACK OF OWNERS 
As the matcher is recursivels called on expressions, it keeps track 
of the enclosine expressions ,in a list of owners. Each item in the list 
is a Pair such as Pair(first,+), Pair(other,+>, or Pair(first,sin}. 
or nothera indicates whether the term beine considered is the first element 



/* Procedures for t•B~s */ 
add_owner( [pair(_,Qp):RestJ, bag(Qp,_), CPair(other,OP)IRestJ ) :- !. 
add_owner< Owners, bas(Op,_), [Pair(first,OP)IOwnersJ > :- !. 

I* Procedures for other expressions*/ 
add_owner( Owners, ExPr, [Pair(first,DP)IDwnersJ ) 

OP-distributes(ExPr) : 
ownersCExPr,Owners), 
distributes_over_owners(Owners), 

distributes_over_ownersC[J) •- !. 

:stributes_over_ownefsC[PJl :- !. 

distributes_over_owners([Pl,P2fRestJ> 
dist1(P1,P2), 
distribu~es_over_owners([P2/RestJ). 

distl( Pair(_,0P1) , Pair(first,OP2) ) :­
distributes(OP1,0P2). 

distributes<*,+>. 



I* PROCEDURE THAT REMEMBERS PREVIOUSLY COMPUTED RESULTS 

memoCPred) 
Pred is the Predicate beins evaluated*/ 

memoCPred) :­
recorded(Pred,memo(Pred,Result),_), 
( Result=fail -> 

trace('lookins UP result for\n 

memo(Pred) :­
call(Pred), 
I* Record result in data hase if not there alreadB. 

If it is alreads there, fail and trs for another answer. 
This check is necessars -- the Predicate mas have been called 
Previousls without all Possible results (includin~ the final fail) bein~ 
Senerated and recorded. In this case, the Previousls recorded results 
will be re-senerated before new ones. Mumble mumble. *I 

( recordedCPred,memo(Pred,Result),_) -> fail f 
recordz(Pred,memo<Pred,true),_) ). 

memo(Pred) :-
I* all calls have failPd -- record failure*' 
recordz(Pred,memo(Pred,fail),_), 
!, fail. 



/* AUXILIARY PROCEDURES FOR POWERFUL MATCHER 
SELECT BEST TERMS TO MATCH FROM BAGS *I 

Pick_terms(ExPr,Pattern,E,P,ERest,PRest) :­
Pick_term(ExPr,E,ERest>, 
features<E,EFeatures), 
select_termCPattern,P,PRest>, 
features(P,PFeatures>, 
unknown<ExPr,EUnknown>, unknown(Pattern,PUnkndwn>, 
fuzzy_match(EFeatures,PFeatures,EUnknown,PUnknown), 
I* extra check for Polynomials -- check that Powers are the same *I 
exPr(E,EE), exPr(P,PP>, 
powerCEE,EUnknownrNl), 
PowerCPP,PUnknbwn,N2>, 
<EUnknown=PUnknown, inte9er(N1>, inteser(N2> -> Nl=N2; true), 
/* reJect if the match is non-trivial and 

movins the terms to the other side would succeed *I 
(PFeatu~es=mumble, op_distributes(E), not(matchCEE,PP)) -> fail ; true). 

/* PICK THE BEST TERM FROM A BAG TO TRY MATCHING NEXT*/ 

Pick_term(ExPr,T,Rest) :-
exPrCExPr,E), unknown(ExPr,Unknown>, 
Pickl(E,Unknown,TT,RR), 
owners(ExPr,Owners), 
ach:Lo1.,.1rn.?T' (Owner!:;, E, New,_Qr,mEns), 
new_exPr(ExPr,TT,T1), new_owners(T1,New_Owners,T), 
nei,.1 __ (;:,~,~Pr ( E~{Pr, f~R, Rl >, new_owner!:; < R1, New_.Dwners, Re-;;;t). 

Pickl( bas(OP,[TermJ> , Unknown, Term, bas(Op,[J) ) :- !, 

~ickl( baS(OP,CT1,T210thersJ> , Unknown, Term, baS(OP,[TBadlRest]) ) :­
Pick_from_Pair(T1,T2,Unknown,TGood,TBad), 
Pick1C basCOP,[TGoodlOthersJ) , Unknown, Term, bas(OP,Rest) ). 

Crock to handle PDlYnomials - Just Pick term with unknown 
to hiShest Power. This also handles terms free of the unknown. 

Pick_from_Pair(T1,T2,Unknown,TGood,TBad) :­
PowerCT1,Unknown,P1>, 
Power(T2,Unknown,P2>, 
(inteser(Pl>, inteser(P2>, Pl<P2 -> 

TGood=T2, TBad=T1; TGood=Tl, TBad=T2), 

/* Power(Term,Unknown,N) unifies N with the hiShest Power to which 
unknown occurs in term if the unknown is to an inteser Power, or 
to smumblen if to a non-inteser Power, 
All the cuts and Jun~ are to prevent unwanted backtrackins. */ 

Power<Unknown,Unknown,N> :-



Power(X,Unknown,N) :-
2t~c:i11r :i. c· ( }() ;1 

! 7 

Cinteser(N) -> N1=N; Nl=mumble), 

Power([J,Unknown,N) 

Power([HITJ,Unknown,N) • 

P □wer<H,Unknown,Pl), 

Power(T,Unknown,P2), 
(P1=mumble -> N=mumble; P2=mumble -> N=mumhle; 

P1>P2 -> N=P1; N=P2). 

Power<ExPr,Unknown,N> :-

Ex~r= •• [OPIArssJ, 
Power(Arss,Unknown,N). 



/* FUZZY MATCHER FOR USE WITH ~FEATURE" STUFF *I 

fuzzy_match(ExPr1,ExPr2,Unknown,New_Unknown) :­
New_Unknown=false, 

match(ExPr1,ExPr2), 

fuzzy_match(ExPr1,ExPr2,Unknown,New_Unknown) 
freeaf(New_Unknown,ExPrl), 
freeofCNew_Unknown,ExPr2), 

match(ExPr1,ExPr2>, 

fuzzy_match(ExPr1,ExPr2,Unknown,New_Unknown) : 
I* At this Point, one and only one of the exPr's should contain 

For fuzzy match, Just see that the other 
expression contains Unknown t/ 

Perm2(ExPrl,ExPr2,E1,E2), 
contains(New_Unknown,E2>, 
contains(Unknown,El)1 

... I}~~ :!.f-1?::-::~t.f.JT·~:.~:::.it l·-iill -Pi~tt.2ir1 .i.11: .... (-::::.\1::;1· pcr:r:.:::~ ... ~::. ----·· ~::.:-~:i<t~ ';::-:Jf"t! t.f-t.f::t. t.i-te !1~-=:t.t.~i1 

it rri r . .r II1 tJ 1 {-::: 11 ;f; ./ 

:- asserta(C match(I,M> :- inteser(I), atomCM>, M=mumble )). 
asserta(C match(M,I> :- inteser(I), atom(M), M=mumble )). 



I* Transforms are data structures that represent functions, substitutions, 
and Possibly a chanse of unknown to be aPPlied to an exPression. 

transform(FunctionList,SubstitutiooList,New_Unknown) 
New_Unknown is nfalse• if the unknown isn't beins chansed *I 

I* CREATING TRANSFORMS *I 

null_transform< transform([J,EJ,false) ). 

make_substitution_transform( S, transform([J,[SJ,false> ). 

make_function_transform( DP, ExPr, 
transform( [function(OP,ExPr)J , [J , false) ). 

make_inv_function_transform( t, ExPr, 
transform( [function(t,NExPr)J , [J , false) ) :­

tids<-l*ExPr,NExPr). 

transform( [functionC*,InvExPr)J, CJ, false) > :­
tids(ExPr~ -1,InvExPr). 

chanse_unknown( New_Unknown, transform(FList,SList,false) , 
transform(FList,SList,New_Unknownl ). 

BPPls_transform( transform(FList,SList,New_Unknown) , DPsrr1 , Descr6) : 
t~ ;{ r::.-I ... ( IJ t:? ·:.:; .. c-r-l 7 t: t ) Y 

aPPl~_functions(FList,E1,E2), 
new_exPr(Descr1,E2,Descr2), 
/*remove Pattern vars that have heen substituted for *I 
subst_vars<SList,SVars>, Pattern_vars(Descr2,PVars), 
subtract(PVars,SVars,New_PVars>, 
aPPlY_substitutions(SList,Descr2,Descr3), 
new_Pattern_vars(Descr3,New_PVars,Descr4), 
:."~;-;:F.-r ( IJ1:.:;~~;c r·-4 :1 f.~-4-) 7 

new_exPr(Descr4,E5,Descr5), 
(New_Unknown=false -> Descr6=Descr5; 

new_unknown(Descr5,New_Unknown,Descr6) l, 

concat_transforms( transform(F1,S1,U1> • transformCF2,S2,U2) , 
transform(F3,S3,U3) ) :-

aPPend(F1,F2,F3), aPPendCS1,S2,S3), 
CUl=false -> U3=U2; U2=false -> U3=U1 ; fail>, 

/* aPPls_functions(Functions,ExPr,New) 
takes a list of functions •Functions" and an expression •ExPr". 

/ 



Returns the result of aPPlsinS the functions to the ePxression in •New•. 
The functions are of the form function<+~ArS) or function<*,Ars>. *I 

aPPls_functions([J,ExPr,ExPr) :- !, 

aPPls_functions([HlTJ,ExPr,New) 
aPPls_function(H,ExPr,El>, 
aPPls_functionsCT,El,Newl. 

/* These clauses handle bass. If the function has the same oPerator as the 
bas, Just add the new arsument to the bas, 
distributes over the bas, aPPls the function to each element, 
Otherwise fail. *I 

aPPls_function( function(OP,Func_Ars>, bas(OP,Arss), 

distributes(Func_OP,Bas_Qp), 

aPPls_functionC F, baS(Bas_OP,[ArS11ArssJ>, 

F=function(Func_Op,_), 
!, I* fail comPletels if Func_Qp doesn't distribute *I 

apPls_function(F,Ars1,New_Arsl>, 

I* now clauses to handle exPress1ons not 1n bas form g; 

aPPls_functionC functionC+,Ars>. 

/ 

aPPls_substitutionsC[J,X,X> :- !. 

aPPls_substitutionsC[HITJ,X,Z> 
::::.tJf.J·:::. t- ( ~--t Y X :i .. {) ~ 

aPPls_substitutionsCT,Y,Z>, 
! . 

/* return a list of the variables from a substitution list *I 

subst_vars( EJ , EJ). 
~ub~t_vor~( [V=_IRestJ , CVIVListJ ) 

subst_vars(Rest,VList), 



Portras( baS(Qp,[AJ) > :­
J/,J r· :f. t. Fi: ( t=}i ) !1 

Portras( baS(OP,[AlRestJl 
1rJ ·r i t .. f.~ ( r::1 ) Y 
J..•.J r· :i. t .. f2 ( (J:-~·) ;1 

Portra~( baS(OP,Rest) >, 

PortrasC bas(Op,[J) 

portras( transform(FList,SList,New_Unknown) 
writef('transform:,n'), 
Portras_functions(FList>, 

- Portras_subst(SList), 
(New_Unknown=false ->true; 

chanse unknown to %t,n',CNew_UnknownJ) >, 

Portras_functions([J) :- !. 
Portras_functions( [fur~tion(*1A)ITLJ ) :-

Portra~_functions(TL), 

Portras_functions( [function<+,A>:TLJ ) t-

Portras_functionsCTL), 

Portras_subst([J) :- ,. 
Portras_subst( [Var=EtTLJ ) :-

Portras_subst<TL>, 



/* MISCELLANEOUS ROUTINES FOR POWERFUL ALGEBRAIC MATCHER *I 

to_bas{OP,Descr1,Descr2) :­
exPr(Descr1,ExPr), 
decomp([XPr,[0PIA1J), 
rev(Al,Arss>, 
new_exPrCDescr1,basCOP,Arss>,Descr2>, 

to_baS(0P,Descr1,Descr2) : 
exPr(Descrl,ExPr), 
new_exPr(Descr1,baS(0P,CExPrl),Descr2}, 

! 
! -:~ 

, rom_baS(Descr1,Descr2) :-

revCAl,Arss>, 
recomP(ExPr,COP!ArssJJ, 
new_expr(Descrl,ExPr,Descr2), 

cr_tc_list<HtT,[HITTJ) : 
! :.t 

cr_to_listCT,TT). 



/* PROCEDURES FOR EXTRACTING FEAURES FROM EXPRESSIONS 
callins Protocol: 

features(ExPr,Features) 

featuresCExPr,Features) :­
exPr(ExPr,E>, unknownCExPr,U>, 
features(E,U,Features>, 

features([J,U,CJ) :- !. 

features([HITJ,U,CFH:FTJ> : 
features(H,U,FH), 
features(T,U,FT), 

.eatures(U,U,U) : !+ 

features(Expr,U,mumble) :­
freeofCU,ExPr), 

inteser(N), 
features(E,U,F), 

features(ElfE2,U,Features) : 
features(El,Li,Fl), 
features(E2,U,F2), 
(F1=mumble -> Features=F2, 
F2=mumble -> Features=F1 ; 
Features=F1+F2), 

.eaturesCE1*E2,U,Features) : 
feitures<El,U,Fl), 
features(E2,U,F2), 
(Fl=mumble -> Features=F2 

F2=mumble -> Features=Fl 
Features=F1*F2>, 

features;ExPr,U,Features) : 

features(Arss,U,FArss>, 
Features= •• [OPIFArssJ, 



I* Pro~edure to instantiate the variables in a rule, 
call: instantiate( Rule, BadNames, PatternVars > 
Uses names u,v,w if PossiSle; otherwise use senssm'd na~es */ 

instantiate(Rule,BadNames,PatternVars) :­
variables(Rule,PatternVars), 
bind_list(PatterrWars,BadNames). 

bind_list([J,BadNames> :- !, 

bind_listC[SITJ,BadNames) • 
Preferred_ssmbolCS),, 
not member(S,BadNames>, , 
aPPend(BadNames,[SJ,Bad1 , 
bind_listCT,Bad1), 

Preferred_ssmbol u). 
Preferred_shlmbol v), 

·eferred_ssmbol w>, 
~referred_ssmbol X) :­

senshlm(m,X), 



/* tests for Powerful matcher*/ 

/* the followins two examPles are from McArthur & Kaith, 
Intermediate Alsebra */ 



/* PROCEDURE FOR LEARNING TO SOLVE PARTICULAR FORMS OF EQUATIONS*/ 

learn_to_solve(Form,Unknown,Ean,Conditions) : 
trace('trYins to learn to solve %P for %P\n\n',[Ean,UnknownJ,1), 

I* solve the eauation usinS Powerful matcher*/ 
try_hard_to_solve(Ean,Unknown,Al>, 

I* convert Ean to the normal ?orm *I 
C= •• [Form,Unknown,Ean,Norm_EanJ, 

I* chanse symbols in eauation etc. to variables *I 
wordsin(A1,SYmbols>, 
variablize( [Ean,Norm_Ean,Unknown,Al,Ssmbols,ConditionsJ , 

[EanVar,NormVar,UnknownVar,AnsVar,SYmVars,CondVarsJ ), 
I* make UP a conversion command to execute when the new method is run *I 

Convert= •• CForm,UnknownVar,E1,E2J, 
I* assert the new method*' 

trace('assertins new method for solvins %P for %P\n\n',[Ean,UnknawnJ,1>, 

solve1(E1,UnknownVar,Ans) : 

match(E2,NormVar), 
t. r-~:;: c:· C-::' ( 

'usins learned meLl1od far solving eauations of the rurm %P\n\n', 

C:{}r"iCft.} ~~T··::; ::-

t ids ( AnsVa r, Ans), 

variablize(A,B) :-

variablizeCA,W,B>, 

/* crock - don't variablize 
(intesral(H) -> Al=A; var_subst( _=H, A, A1> >, 
variablize(Al,T,B>, 

I* SUBSTITUTE THAT DOESN'T BIND OLD VARS *I 
var_subst(Var=Const,Old,Old) ; 

var_subst(Var=Const,X,X) :-

_, 



var_substCVar=Const,CHITJ,[HlfTlJ) :­
var_subst(Var=Const,H,Hl>, 
var_subst(Var=Const,T,Ti>, 

var_substCVar=Const,Old,New) 

var_subst(Var=Const,Arss,NArSs), 
New=~.C □PINArssJ, 

Polsnomial(X, L=R, PolY_eGn(X,PList)) :­
Pols_norm(X, L+ -1*R, P1>, 
Pols_sort(P1,P2), 

/* kludse - clean UP after normalization *I 

. * bubble sort for Polsnomial coefficients*/ 

pols_sort1CP1,P2>, 
(P1=P2 -> P3=P2; POlY_sort1(P2,P3)). 

Pols_sortl< CA,BIRestJ , rx:sJ ) : 
;::.-f:-:: r n-1 ;_~ ( 1~}i :: JJ :-=-}( :, y~ ) 7 

X=PairCNX,_), Y=PairCNY,_), 
f·-.! ;'{ :> f-~ ~--r ;.: 
PolY_sort1( CYIRestJ , S ), 

!, Pols_match(L1,L2), 

pols_match( [pair N1,Cl)(R1J, [Pair(N2,C2>:R2J > i­

(Nl=N2 -> !, C =C2, Pols_match(R1,R2) J 



N1>N2 -> !, Cl=O, PD1Y-match(R1,[Pair(N2,C2)1R2J) f 
/* Nl<N2 */ l, C2=0, Poly_match([psir(N1,C1)1Rll,R2) ), 



solve( x~2-x-6=0, x, Ans). 

atest3 :- solve( (x+3>*Cxf2)= 6, x, Ans). 

ttestl :- solve( 1*sin(x)fO*cosCx)=1 , x, Ans). 



,( 
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-
/* CHANGE OF UNKNOWN ROUTINE USING POWERFUL MATCHER 

tries to chanse eauation to a auadratic t/ 

solvel(LHS=RHS,Unknown,Ans) :-
~/·;{< rf1CJ\if.:1 ·;:-:-!:...if:!"P~:::t.f-rfr~i~.=:; ir·1 ~-!{~t1.:~t.ic:~r·t t.(J L.t'lf:~ 2:r~c! "'~·._it irr }':.•::)l':::: ·fctr•r~i ::¼::f~ 

Pol~_form(LHS+ -l*RHS,ExPr), 
/* cheap test to see if chanse of ~nknown is aPProPriate *I 
auad_test(ExPr,Unknown>, 
trace('tr~ins chanse of unknown to make eauation into a auadratic\n',[J,4), 
I* match aaainst the Seneral auadratic eauation 

The •_zzz" Junk is to ensure that the names in the exPr and 
the rule are standardized apart. t/ 

make_descriPtion(ExPr,Unknownt[J,[J,EDescr), 

match(EDescr,G,Transform>, 
/* substitute for a,b,c,x in solution to general auadratic *I 
Sart - (b_zzz~2+ -4*a_zzz*c_zzz>-c2- -1), 
Soll= (x_zzz=<-l*b_zzz+Sart>*C2*a_zzz>- -1>, 

make_descriPtion( Soll , x_zzz, CJ , [] , Sol1Descr ), 
make_descriPtion( So12, x_zzz, [J, [l, So12Descr ), 
aPPls_transform(Transform,Sol1Descr,New1Descr>, 
BPPlhl_transform(Transform,So12Descr,New2Descr), 
!? ;-;: ~:• r-( r~, i::": ~-.. J l [I i-? s:-c: r 7 ~\! l:.~ i .... J j_ ) !! {:".; ::{ !=· r· ( t·-..b:-:"! 1_.-.J :? I) f!.: s. c: r 7 f\! E,:i !rJ ;I ) !.t-

t .. "Pi:!: C: :? ( , 

'\naPPlsins transform to solution to Guadratic eauation sieldins %e\n', 
[ i\! f:::_: t-~ l =iF 1~~ i!.~ r.,~1 :~~ ] :J ,4 ) ,, 

trs_hard_to_solve(New11New2,Unknown,Ans). 

Test expression could be madw 
a chanse of unknown. This test consists of ~eein~ if the 
expression is a sum, with two terms contain~ns the unknown, 
and one of them involvins exponentiation.*/ 

auad_test(ExPr,Unknown) :­
decomP(ExPr,[+lTermsJ), 
select(T1,Terms,Rest>, 
containsfUnknown,T1), 
-s;1.1f:::t.f:.t r-rH 1: f~ ~·-·1-;; r .. f l ) 7 

select(T2,Rest,_), 
contains(Unknown,T2), 
' \ ! ;:. 



/* ADDITIONS TO TIDY *I 

I* additional tids axioms *I 

I* new ~,d ?lushin~ Proceaure ~n combine like i~PR~ ~o ~uw~i-~ -
Put in be~ore other Procedures *I 

:- asserta(( 
fl2(C*:LJ,New) :- twofrom(L,X1~A,X2~B,R>, match(X1,X2), tids(AtB,C), 

!, fl2<C*,X1~CIRJ,New) 



/* ISOLATION AXIOMS THAT RETURN PARTICULAR SOLUTIONS 
When solvins for a variable in a rule usins the Powerful matcher, 
Particular rather than seneral solutions are desired. */ 

isolaxC 1 , sin(U)=V, U=arcsin(V) , Particular_solution(U) > 

asserta(C 
isolax( 1 , cos(U)=V, U=arccos(U) Particular_solution(U) > 
) ) ❖ 

:- asserta(( 
isolax( 1 , tan(U)=V, U=arctan(V) , Particular_soluti □n(U) > 

:- asserta(C 
isolax( 1 , c□sec<U>=V, U=arccosec(V) , Particular_solution(U) ) 

asserts(( 
_solax( 1 , sec(U)=V, U=arcsec(V) , Particular_solution(U) ) 

:- asserta(( 
isolax( 1 , cot(U)=V, U=arccot(V) , Particular_sol~tion(U) ) 



SQUARE ROOT EVALUATION*/ 

/* Put the new eval before the old ones *I 
: .... asser-t~a( ( 
eval< x-cN- -1>, Ans) :­

evalCX,Xl)l' 
evi:il(N,tH), 
int<~Bf.~i' CX1), 
ini:- 1:?Sr,H· ( N1), 
! ;, 
(N1J-=0 --> f:':jns=X ; 
N1<0 -> N2 is -N1, eva1cx-<N2- -1),Al>, evalCA1~ -1,Ans) ; 
/* N:l. > 0 *I 
remove_powers<X1,N1,2,IPart,Residue>, 
(Residue=l -> Ans=IPart; 

IPart=l -> Ans=Residue-<N1- -1) ; 
Ans=IPart*Residue-(N1- -1) >>, 

1move-Powers<X,Power,J,1,X> :­
intexP(J,Power,A), 
A>·X, 

remove_Powers(X,Power,J,IPart,Residue) :­
intexp(J,Power,A), 
0 ±!.:; X mod ;H 

X1 :i.s X/A, 
remove_Powers(Xl,Power,J,IPl,Residue>, 
!Part :i.s IP:l.*,h 

remove_PowersCX,Power,J,IPart,Residue) :-
.J1 is ~Hi, 
remove_Powers<X,Power,Jl,IPart,Residue), 
! ❖ 





decomP(At(BtC),L) ;- !, decomp(A+B+C,L). 
d&comP(AtB+C,Ct,CILJ) :- !, decomP(A+B,[t:LJ). 
decomP(AtB,Ct,B,AJ) t- !. 

decomp(A&CB&C),L) :- !, decomP(A&B&C,L), 
decomP(A&B&C,[&,CILJ) :- !, decomP(A&B,C&ILJ), 
decomPCA&B,C&,B,AJ) :- ! , 

decomP(At(BtC),L> :- !, decomp(AIBtC,L). 
decomP(AtB*C,[t,CILJ) :- !, decomP(AtB,CtlLJ), 
decomP(AtB,[t,B,AJ) :- !, 



/S KLUDGES! interval stuff is screwin~ up - Just bwPass it*/ 

non_zero(X> :- !. 

acute(X) ;- !, fail, 

non_reflex(X) :- !, fail, 

non_nesCXJ :- l, fail. 



/* EXP is a least dominatins expression of X (i.e. 2 arss contain X) *' 
I* This Patches the old "least_dorn• b~ convertins to ba~ !·ePrs~e11LaLiun *' 
least_dom(X,ExP) t-

decomP(ExP,CFlArssJ), 
sublist(cantains(X>,Arss,XArss>, 
lensthCXArss,N), N>l, 



I* disable existine method for linear and auadratic eGuations so tliaL 
the Prosram can tr~ to learn them *I 

Pols_method(X,Plist, X=Ans) 

fail. 



/*PATHS*/ 
/* Paths are a was of describins subParts of thinss. 

A Path consists of a list of Part-extractins functions to be aPPlied to 
some obJect. The functions are either intesers (ars numbers>, or lists 
consistins of a ~unctor plus n-1 arsuments. The last arsument is suPPlied 
bs SPPlY_Path, and is a variable to hold the result g/ 

aPPlY_Path([HlTJ,E1,E3) :-
(inteser(H> -> ars<H,E1,E2) ; 

aPPend(H,[E2J,L), C=,.L, call(C) ), 
aPPlY-Path(T,E2,E3>, 
! . 



/* SQUARE ROOT EVALUATION*/ 



/* LOGARITHM EVALUATION*/ 

! ··- .asi:~er·t .. s ( < 
evall(los<Base,X),Ans> :­

loseval(Base,X,IPart,Fraction), 
(IPart=O -> Ans=Fraction I 
F~action=O -> Ans=!Part; 
/* return an improper fraction*/ 
Fraction=Denominator- -1, 
Numerator is IPart*Denominator+l, 
Ans=Numerator*Denominator- -1), 

/* loseval will succeed if the losarithm can be exPressed as an inteser 
Plus 1 over an inteser */ 

loseval(Base,1,0,0> :- !. 

seval(Base,X,IPart,Fraction> :-
0 is- X mod Base, 
Xl :i.s X/Base, 
loseval(Base,X1,I1,Fraction>, 
IP.srt if.-:. I1+1, 
! ¼ 

loseval(Base,X,O,Power- -1) :­
X<Base, 
findPower(X,Base,2,Power>, 

findPower(X,Base,Test,Power> :­
intexP(X,Test,K>, 
CK<Base -> Tl is Test+l, findPowerCX,Base,T1tPower), ; 

K=Base -> Power=Test, 
!, faU.) .. 



\ 

/ 



PREDICATE 

.om(3) 
-~· 

check:!.< 2 > 

common_ancestor(3) 

for;;~l 1 ( 2) 

is:.ht(2) 
-..._,,' 

membe1· ( 2) 

nmember(3) 

Pa:i.r(3) 

********************************** * PFWL.OG CFWSS FiEFERENCE LI ST I NG * 
********************************** 

Neil DaveY's Identity Assimilator 

FILE 

uti J. j_ tY 

scope 

scope 

undefined 

utility 

1.rU. l :i. tY 

SCOPe 

CALL.ED BY 

fc)OSl.n(2) 

use_for_coJ.lection(2) 
use_for_attraction(3) 
use_for_normalize1(2) 
use_for_normalize2(2) 

use_.for ... t:id~~l. ( 2) 

distance(3) common_ancestor(3) 

use_for_attraction(3) 

use_for_normalize1(2) 
use_for_normalize2(2) 
foosin(2) 

SIJSarYi st ( 2) 

use_for_normalize2(2) footerm(3) 

use_for_normalize2(2) heisht(2) 

heisht(2) checkl.(2) 

use_for_normalize2(2) 

use_for_isoJ.ation(2) use_for_collection(2) 
use_for_tidw1(2> use_for_tidw2(2) soln(2) 
Pair(3) footerm(3) heisht<2> 

arsn(3) Partition(5) 

use_for_collection(2) 
use_for_attraction(3) 
use_for_normalize1(2) 
use_for_normalize2(2) 

use_for_attraction(3) Pair(3) 

asort(4) Partition<5> 



Neil Dave~'s Identitw Assimilator 

F,osi tion ( 3) 

Gsort(3) 

use (:I.) 

use_for_attraction(3) 

'b-:5'!?. ... f D T' .. co 11 ec:·t ion ( 2) 

use_fop_isolation(2) 

use_for_noPmalize1(2) 

use_for_normalize2(2) 

writef(2) 

' 

SCOPe 

scope 

1.mdefined 

uti l i tw 

scope 

scope 

scope 

utj. 1 i tw 

use_for_attraction(3) Position(3) 

Gsort(3) Gsort(4) 

use_for_isolation(2> soln(2) 

use_for_normalize1(2) 

wordsin(2) 

I..ISf.'?( :I.) 

use(:!.) use_for_isolationC2) 

1.1se < l > 

US€~ ( :I. ) 

use(:l.) 

1.1se < 1 > 

use_for_isolation(2) use_for_collection(2) 
use_for_attraction<3> use_for_tidY:1.(2) 
use_for_tidw2(2) soln(2) wordsin(2) 

use(1) 
use_for_collection(2) 

use_for_isolation(2) 

use_for_attraction(3) use_for_tidw1(2) 
use_for_tidw2(2) use_for_normalize1(2) 
use_for_normalize2(2) 



Identities of Aleebra for use as tests for Dave~'s SCOPE Prosram 

Alan Bund~ 15.7,81 */ 

thm1 :- use( u+v=w -> u=w-v ). 

thm2 - use( sin(2*u)/2 = sin(u>*cos<v> >. 

thm5 :- use( sin(u)=v -> u=n*180 + ((-1)-n>*arcsin(v) ). 

I* Run them all *I 
~o thml~ thm2, thm3, thm4, thmS, thm6. 



Yes 
; r(-•• !:j(:) ❖ 

utv=w->u=w-v has been used as an isolation axiom on the variable u • 

utv=w->u=w-v has now been used in as many cases as Possible. 

sin(2*u)/2=sin<u>*cos(v) has been used as a tidy axiom from risht to left 
on the variable v • 

sin(2*u)/2=sin(u>*cos(v) has now been used in as manw cases as Possible. 

u*<v+w>=u*v+u*w has been used as an attraction axiom from rieht to left 
on the variables v and w. 

u•<v+w>=u*v+u*w has been used as a collection axiom from risht to left 
on the variable u. 

:Y-2=v->u=sGrt(v>tu= -sGrt(v) has been used as an isolation axiom on the variable u 

iH=v-·>u=sGrt ( v) :ll=u= -sc~rt ( v) has now beer1 used in as many cas.es as Pos.sible. 

sin(u)=v->u=n*lBO+ -1-n•arcsin<v> has been used as an isolation axiom on the variab 

sinCu>=v->u=n*180t -1~n*arcsin(v) has now been used in as many cases as Possible. 

u-cv*w>=<u-v)-w has been used as an attraction axiom from left to risht 
on the variables u and v. 

u-cv•w>=<u-v>~w has been used as an attraction axiom from risht to left 
on the variables v and w. 

~:le!:.; 

l 'f'- COT'!:~ 

heap 
~.i0:1.76 (20992 1 c)-ses + ;~9184 h i--s«~s > 

'. --~tial 
icrc:'.,11 
tr·a:i. l 

1 ~.587:;i 
:1.1 7~:j 
:1.024 

~.'.i 1. :I. 

--
--
-· 
-· 

for 

l.4~:iO~.i 
:1.6 
l. 6 

0 
1 GCs 

in use + 
in use + 
in 1_rse + 
:i.n use + 
eainim=l 0.01. 

o. o:~ 
Sl:~C • 

sec. fen· r) . ... · .. J.oca~J. shifts 
2.49 sec. runtime 

1;567 f T'f?e 
1:1.~_;9 fr•ee 
1.008 ·f rt~<~ 

5U. f T'el:~ 
41.6 words 

and 4 trail shi·fts 



'* SCllf' L , 

Neil o ~vs's I de n tits Ass irn i lator 

*' 
o p (950 , xfs,( - ) )), 
oP(Y~O , x fy,<:-)-) . 

/************************************************** 
TR Y E IN ALL THE SYNTACTIC GROUPS 

**************************************************/ 
u se(E) 

'sJ 
u se(E) 

u se(E ) 

u se_for_attraction (E, X,Y), 
fail, 

use_for_isolation(E,Xl, 
fail, 

use_for_collection <E ,X>, 
fail, 

u se( E) : -
u se_for_tidY1(E,X), 
fail, 

u se (E) : -
use_fo r_tidY2(E,X>, 
fail , 

•-~~rEl :-use_for_norrn a lizel(E, Xl, 
f a il. , 

u s e(E) 
use_for_ norrn a li. z e 2 <E,Foo ) , 
f a il, 

u s e (E ) wri t ef( ' %t has now bee n used in as rna nY cases as possible,\ n \ n ', [EJ), 

I************************************************** 
TRY E AS AN ISO LATION AXIOM 

**************************************************/ 

u ~~ - ror_1s o l a ti o n ( Cond- > ( L->R>, U) 
use _ f o r_ i so lat1 o n ( L->R , Ul, 



use _fo r _ i s ol at ion(L- >R,U) : -
wo rdsi n ( L, S ), 
me mber(U,S), 
s oln(R,Ul, 
a ssert(isolax(L->R,Ul), 
writef( ' ¼t->¼t has been used as a n isolation axiom on the variable ¼t , \n\ n' ,[L,R,UJ>, 

f** ************************************************ 
TRY E AS A COLLECTION AXIOM 

**************************************************I 

use_for_collection(E,Ul 
ax iom(E,L,R), 

j wo rdsin(E,S), 
member<U,S), 
occ(U,L,N1), 
occ<U,R,N2), 
Ni>O, 

/JlP-t,. - d.o--. 

N2>0, 
CN1 >N2, 
assert(collax<L,R,U)), 
writef('¼t has been used as a collection axiom from left to ~ight \non the variable ¼t ,\n\n',[E,UJ); 
N1<N2, 
assert (collax<R,L,Ull, 
writef( '¼t has been used as a collection axiom from rigbt to left \ non the va riable ¼t ,\n\n',[E,UJ)), 

!************************************************* 
TRY E AS AN ATTRACTION AXIOM 

*************************************************I 
~se_for_attraction(E,X,Y) :-

~o(E,l..,R), :s\--~ 
wordsin<E,Sl, 
Pai r (X,Y, S), 
Pos itionCX,l.., XLl, 
Position(Y,L,YL>, 
Position(X,R,XRl, 
pos ition(Y,R,YR), 
occ(X,L,1 >, 
occ(X,R ,1.), 
occ ( Y,L, l) , 
occ(Y,R ,1 ), 
d is ta n c e (X l.. ,Y L , DL), 
dis tance CX R,YR,DR), 
< DL >DF/ , 

----

a sse rt (a ttr a x CX,Y ,L ,Rll , wri tef('%t has bee n used as a n a ttrac tion ax iom from left to ri a ht \ non the v a ri a bles %t a nd %t , \ n\n',[E, X, YJ ) ; 

DL<DR, 
assert( a t tr ax(X , Y, R,L >> , writef( ' ¼t has bee n u sed as a n a ttraction ax iom from riaht to left \ non t he va riabl es %t and %t ,\n\n ', [ E,X,Y J )) , 



I************************************************* 
TRY E AS A TIDY AXIOM 

*************************************************! 
I* TRY THE FIRST TYPE OF TIDY AXIOM 

rJs e _ for_ tidsl. (E,U) -
aJ-:iom<E,L, R), 
wordsin(E,S), 
menrber(U, S ), 
occ<U ,L,NL>, 
occ<U,R,NR>, 
<NL>O, 
NR=O, 
a s se rt(tidsax ( L,R,U I), 

*l 

'J 
writef ('¼t h as been used as a tids axio m from left to riaht \ non the var i able ¼t , \ n \ n ' ,CE,UJ); 
NL=O, 
NR >O , 
assert ( tidsax(R,L,U)) , 
writef ('Zt has been used as a tids ax iom from riaht to left \ non the variable ¼t , \ n \ n ', CE,UJ )) , 

I * TRY THE SECOND TYPE OF TIDY AXIOM 

use_ fo r_tids2 (L=R,U) -
wordsin( L, S), 
member(U, S) , 
(R=U, 
asse rt(tidw_ax (L,R,U)l, 

* / 

writef('¼t has been used as a tidY axiom from left to riaht \ non the variab le ¼t ,\n\n ' ,[E,UJ)/ 
L=U, 
a ssert(tidw_ax( R,L,U)l, 
writef( '¼ t has been used as a tidw ax iom from riaht to left \ non t ne va ri able ¼t ,\n\n',CE,UJ)l , 

I************************************************** 
) 

TRY E AS A NORMALI ZE AX IOM 

***************************************************/ 
/* TRY THE FIRST TYPE OF NORMALIZE AXIOM 

use_fo r _ norm a li ze l(E,Foo ) 
ax i o m(E,L,R >, 
s u aa rwi st(E ,Fool, 
foosi n(L, SLI, 
occ (Foo, SL ,N L J , 
foos i n <R, SRl , 
occ< Foo,SR,NRl, 
(NL>O , 

*I 

NR=O, 
asse rt ( no rmax< L, R,Fool l, 
wr itef('¼t has been used as a n o rm a liz e ax i om f rom left tb ri a ht \ n on the f unction ¼t ,\n \ n ' ,CE ,FooJ ); 
NR;O, 
NL=0, 



asser t(norm a x(R,L , Fooll, 
wri te f ( 'X t ha s bee n u sed as a normalize axio m f r om ri Sh t to left \ non t he f unc tion Xt , \ n \ n ',[E , Foo J )) , 

I* TRY THE SECOND TY PE OF NORMALI ZE AXI OM 

•.1 se_ fo r _, norm a l i ze2 ( E , Foo) : -
a:-:iom ( E, L., R), 
i nner(Foo l, 
(foosi r,( L,SLI, 
occ(Foo,SL,l l, 
footer m(T ,Foo,L I, 
fo r a ll(footerm (S ,Foo,RI, c heck l (S ,T)I , 
asse r t( normax(L,R, Foo)l, 

*I 

writefC ' Xt has beer, used for a norm a lize axiom f rom \ r, left to ri s ht on t h e fu nti or, Xt ,\ r, \ r, ', CE,FooJ ); 
foosi n (R ,SRI, 
occ(Foo,SR,11, 
foote rm (T,Foo,R>, 
f or all(footerm(S ,Foo,Ll, check1 (S,Tll , 
assert( r,ormax(R, L ,Foo l), 
writef( ' Xt ha s bee n used f or a normalize ax iom from \ r, ri s ht to left on the function Xt ,\r,\r, ' ,[E ,FooJl ) , 

) 
I************************************************** 

THE S UBROUTI NES USED IN THE PROGRAM 

***************************************************I 
so ln( U= R, UI 

wordsir,(R,Sl, 
not ( member(U ,S)) , 

so ln(AtB,Ul 
sol n <A, UI, 
so lr,(B,UI, 

I 
wordsi n([J,CJ) - ! , 

' wordsin([First:RestJ,Setl - !, 
wordsin(F irst,S l l, 
wordsin(Rest,S2) , 
un ior,(S 1 ,S2,Set ) , 

wordsi n (X, [J ) - inteser(X), 1 , 

wordsi r, CX,[X J) :- atom(X) , ! , 

wo rdsi n(Term,Set) 

Term=,,[Functor:Ar5sJ, 
wordsin(Arss,Set ), 

axio m(L =R,L,R), 
axio m(L <->R,L,R), 

~nsitio n (X,E ,[ J ) 



E= . , [ X: ArSs J , 
Po s iti o n ( X, E , L ) 

a r a n <N, E,T l, 
L=CN: Ll J , 
Pos i t ion (X ,T,L l ) , 

d i s t a n ce (X ,Y , D) 
c o mmo n _ a n c e stor( X,Y, L ) , 
l e ns t h ( X, Nl l , 
l e n9th <Y ,N 2 1, 
l e ns t h CL,N3 l, 
D i s (Nl- N3)t ( N2 -N3) , 

co mm o n_ a ncesto r ( [F1 :R 1 J,[F2:R2 J, [ J ) 
c om mo n _a n c estor( CF: RlJ, [ F: R2 J,CF :R J ) 

co mm o n _ a ncestor ( Rl, R2 ,R ) , 

-· Fl =\=F 2 , 

a 1' 9 r, <N,T, Xl - T=,, [ _ : LJ, nmem be r (X,L,N), 
(__) 

s u 9a rwis t (E , Foo l 
fo o s in ( E, S >, 
susa r li st(D ), 
asor t ( S, L,Dl, 
L=[ Fo o : Rest J, 

foo s i n C[J ,[J ) : - ! , 
fo osi n ( [F:RJ, S) - ! ' 

foos i n <F,S11 , 
fo osin <R, S21, 
aPPend(Sl , S2, S), 

f oosi n ( X, [J ) 
a tomi c(X) , 1, 

f oosi n <Te rm , S ) 

)-
'-

Term=, ,[Funct o r:Arss J, 
foosi n ( Ar9s, S ll, 
S= CFunc to r: SlJ , 

OSO T' t( L,R, D) !-
oso r t( L, [ J,R,D ) , 

osort<[ X:L J,RO,R,D) : -
p a rtiti o n (L , X,L l , L2,D), 
o s o r t( L2 , RO, R1 , D) , 
o s ort<L l, CX :RlJ,R ,D I, 

OS OT' t ( [J ,R , R,D) , 

pa r t iti on ( [ X: LJ, Y, CX: L1 J ,L 2 ,D ) 
nme mb e r(X, D,N X>, 
nme mbe r ( Y, D, NYJ, 
NX=<NY , 
PB T' tition( L ,Y ,L l,L 2 , D) , 

~~ rt i tion ( [ X:L J , Y, L1 , [ X: L2 J , D) 



n me mb er(X , D, NX ), 
n me mb e r (Y ,D , NYI, 
NX>NY, 
Pa rtit i o n (L, Y,L1,L2 , D) , 

Pa rti tion ( [ J ,_,[J, CJ, D), 

PRir(X ,Y , [ XlRJ) 
mem ber(Y,R), 

P cd r (X,Y,[_ l RJ) 
Pa ir< X,Y, RI , 

foo t e r m( T , Foo,E) 
E= .. [ Foo :_ J , 
E=T , 

) . 
r o oterm(T , Foo ,EI 

E=,, [_: t, rssJ, 
me n, ber ( X, Arss), 
footerm(T, Foo, Xl, 

·heish t(T, HI 
atomic(T), 
Hi s 0 , 

heisht(T, H) : -
T= +. c_: ArgsJ, 
me mber< X,Arssl, 
forall(me mbe r (Y,A r ss), checkl (X , Yll, 
heisht(X ,H X) , 
I ' 
Hi s HXtl, 

check l (X,Yl - he i s h t(X ,H XI , 
heis t(Y, HYJ, 

( 1 HX = HY, 
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