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Ch"l'IU 6 

D<lrcriplion Building and Proc~d,,~ Bul/ding 

Chapter 2 contained an infonnaJ discuf,oion of catego,;eo of 
menta.l op<>n.tion called "Pr~ure Building" (PBJ a.nd "Der.crip. 
tion Buildinll" (DBl, to~ther with an allUllion to .. further, hazily 
lpecified category ot opef3UOn/l cal led "Procedure COnJItrnction" 
(PC). Of the:oe ~.tegori ... DB and PB (at le ... t) w~ oaid to be 
global orlocal in fonn and we hypotheaised that glohality{locaInes 
ill .. lubota nti ally invariant prope ... ity fo r .. given It.udent. Sirnllar· 
Iy, otudent.l may be ~han.derUed in wnnl of the efficacity of the 
DD and PD operations in their mental repertoire . "£tfieac:lty" 
might be no more than preponderance, It might be II mOre subtle 
operation.o.] quality . At any rata., the characteril.ntlon il conotant 
enough to tnruJer trom one ~k to another and to demarcate 
... nlible individual diffe .. mc .... 

By conjoining the combination, DB nol PD. PB nOI DB. DB and 
PB. nellhe, DB nor PB. with the init.ial global{local di,tinction._ 
corutructed • table with eelJ.t representing the ~ perfor· 
mance. of .tudenb .. ith du.tincl. "competence profile<" (that Is, 
mental repertoi..,. fumi'hed with more or I .... effieacio .... DB and 
PB operatlonl and particular di.position, to ""t as globally or as 
locaUy BI circum.tan.,... pennit) . There i, ample evidence, mI1&­
tered and RImmarlsed in Chapter 2, In I Upport of the empiria.! 
validity ot these discrimina!iollJ bet .... een competence profiles; the 
evidence ia ""peciaUy clearcu! in the calle of defect.l o r pathologies 
of leaminll manit""t repeatedly by peOple wh o have different men· 
ta! equipment. The diatinc!;on> in ques\.ion tally quite well with 
the predi~tiolll made in term> of the competence proWes. It the 
tutorial context ill taken into account. it ;' posaible to infer that 
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the hollal/tuialiJI. dichotomy (pteriOU$ monOlJ'llph) b. _ult of 
coQlbinin& cenaln eornpeten.,., prom"" with aptcifio: tutorial lit ... -
lions, Npecially thOR! In which . trlcl ron..-tio n is appro:<hMt.td 
and und~tandi ... ;' en forced . 

Only one CIIUtion II A!quin!<! as. P"'1lmlnary eommeM. The DM 
op"no\ionl Inti Ill" PH ope01llio ... ..,t upon I'roe'. In • mental 
repR'IOlre . Thlt JUWlment lhould be taken literally: t he operations 
act upon both ~ and Inter ... the componentl (Chapter 4) of 
~ - ( Prall. In!!;r ). 

It now makel "'"'" to detail RJ'1d .. ,,1MB" upon the nature Rnd 
oign ificlnce of the DR and PB ""\.egorl .. , and to lome ex tent upon 
the PC C.LelLory &!to. Thll endeo.vDUl enWII tranllatini DB opera­
tiont Ind PB operation, In I8rrII of the L' procedura (lIP:!;!) and 
the L' prooedurs (ProeG

) which, accordi", to the pre-cn t theory, 
.... the III.Oc:k In he.nd o f Any mental repertoire whatlOeller . The PC 
opHaliona fHture .. _nlial InfP"'dl""l.I o f tbe mind, bu t !hI»' 
1ft ",biquitio ... , d~ and di5cusIed In • much more a .... o ry 
fashion. 

I. THE OLOBAL AND LOCA L OISTINcnO,.. 

Aa in fible 13 of a.apla 3, We UII! the oon...,.,tion o f GDB, 
WB, \.0 denote aJobal and local DB operations. and by the u.me 
token, GPD. LPD to denote poba] and local PB operatJolII, Both 
klndl or operation, when int.erproted within the pl'Clent theory as 
CCKIlil.lve prO<:C65ef, are ,peds ot L' proc~Ul~' (Pr9£I, ""d the 
DBIPB d.i.ltinetion II a meanl of partitionlnK the L' Pl'O\:edu.res 
Into C.tej'Orllll lIermane t o the work in ham!. Thll tact II not 
immediately obviOUl "" the DB o perate upon topic reLallo'" to 
produce MW reLaUo/Ul, MId th. PB operate upon LO procedu"," 
(~),lr . relltion II ghr"", to produce new procedurel. Thus : 

DB(R" Rjl '" R\ : 

in which R., R, and R~ may be n>gartIed as delaiptiOlll of topic 
",latin ... laQn in UtftllO. 

Callinl the number o f ~nb to which lht! operation II IP' 
plim the 1CGp<! o f the open tron, any GDB Dr GPB hal ", .. 1m,,' 
oeDpe (undK the CO/UlU"ail'lu \lnpored by ,.ituation), which II 
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repre$ented .. f"lIow.: 

GDp(R, ... R,l " R. and GPB(ProcOj ... Proe"l, R.)_ Proc"k. -- - - --
Similarly, any LnB o r LPB h ... a minimal """pe (the . ame caveat 
holding). Thw: 

WB(R" R;J'" R. and LPB(Proc"l, Proc"J, R.) .. Proc"k 

The ponlble /lCOpe will ott.en depend upon cl", ,,mltances (the 
R .. R;. R. lnvojvoo, tor ~umple), hence the Inulm;"'ti"" or 
minimi&atlon caveat . aut, it ;" difficult to imaKine My .ituatiOil in 
whk:h either R,. or Proc" k might not be .ynthesised from a mini­
mum number of e<motituenta or from many . The boundA upon 
ma::<imisation and minimisation CIlII be formalised <at any 1"IIIt.e in 
the case of R,. R, .•. J either in terms o f Ashhy', ( 1964) Cylindranee 
(a measure of the minimal lId!dty of a nodundantly specified mla­
tloo), or mOre compreheIlllively in term. of Atkin'. (1973) Con_ 
nectivity AnalYli. of relational o),otemll. The latter method h ... 
been elegantly applied by AWl (1974) to express the global and 
local propell5itl ... of designen, as .. ,pedal but important cue, 
their tendency to act in .. holittic or a oerialistic manner. 

Noting that ouch .. t .... a.tment Is po •• ible, the gIobal/local distinc· 
tion will boe glo .... d over until Ute mechanism of mental ""mputinK 
it dilcuued ($ec\.ion 8.2). In order to oe<:~ a ludd and unencum· 
bered notati on fo r exp ..... lng the .en.e In which the DB/PB dis· 
tinc\.ion partitions the clllSll of Proe' . 

2. DESCRIPTION BUILDING 

A description in an L-ProcMSOr it either the result or eJ<e<:uting 
50me Proc° or the reI"lt of applyini one or .. rmlte series or~' 
(irnBRing .. derivation) to the 1esult of executing some Proc°. De­
note the r,,"ult of execution Ex (to avoid ""nfusion with the En· 
cution Sequence (listing) Exe<: of the previous monogrRph). A 
topic .... lation. as an intern,,1 dno:"ption. In extenso. i. 

R, - Ex Proc°i ; or R; - Pr-ocl ... Proci (Ex Proeo l). 

ThWl DE(R,. R,) " Rk it .. shorthand exp,..,...ion for 

R. " Pmc: ( ... (Proc: «(Pmc:~, ... Pmc:' (Ex ProcOi)). (Proci~ , 

Pmc~ (Ex Procn) J) ... ). 

• 
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in which m> O,n> Onl +m ;;'" + n,l> 0 . · 

TIM! Lric:k In I.hlI dertaltion is W~ t, m. and n an! finite. Detcrip­
tiwt dWDI, U derIYed throuah DB operations, ue not ftldlea eom· 
positiQnl. The DB opmrotoT il$elf is to be ool1CtlMd ... routine 
th.t is uec:utfti ""tillt. production (R.) is UMd (by any o f the PB 
opft'ltol'l) in order to build an LO Procedurtl which reaI_ R._ 
Fallinll th.~. the oequence toorminate:l Or II .lmply not I DB .... 
quence. The DD.re L' prOCl'dureo. Proc', the numbor In a duln 10 
called III f.distance. 

In pIlrt.icular, ftn aim CDlTe5pondo to tO me topic (the "m",' 
f-dlll.ant" thlt em be app"",iat.ed or dea<:ribedl. rtlluded p'),cho­
loiically, ... foc ... of attention. The aim III description a; at. 
mmm].Om l-dlltance from whatever Proc"J are undergolnll e a e<:L1-
uDn . It the aim .. referrnd to • ".,c;;;-rsational domain, tben it 
""'II1II 11M! displayed topic coneoponciin( to I d ncriplion I' mui· 
mum r ..:lln_nee from .. haleftr Proc:"i an! Wldef'iOina: .. eculion 
(R; i f U.iI •• displayed topic .... ation. ol herwiM the topic n_1 
to Ri ;n the delCriptor _eel. 

I . PROCElllJRE !lUn.DlNO 

The PB open.liOQll .... also • claso of L ' proced\ll'el, Pto<:'. Tne 
PB opertton \.ake an .,.""nent conruting In • description of • nil!· 
tIon and the .table ro"ceJ>b In the repertoire from wbicb the dE­
KTiptlon I. derivl!d, and produce. furthN concept. Tbe Iborthend 
expreMlon if Jiven .. 

PB{Proe°I, I'roc"i, R.I - Proc"k 

or (from Section 21 
PB(Proc°i, l'roc"j, fi2;:: ." ~(a., a.ll - Proc"k. 

In perticutu the Proc' I.h&t merely al.abilise or reproduce a eon· 
eq,t .. weridiclll mlHnones 111"1! memben of thil clUl o f I'roc' • 

"""', 
PB<fts5°k, R.I - Proc". or 

• Thill 10 .......... Uo • . If """'" io ........ 10 w;U be ... b~iood b, ...... ......,. .... 
LJ ~~ .. w~idI .... , be writ ..... I'S. U , .... 10 ..,~~"'" _ ....... ttho cieri· 
... 1oRaI p<O<>O<I"'''. llI.ft Ill. 1M<!""1lu.. __ In" I. " .. I. f· '" :> 
' · n :> t. 
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"'" gentraJ " "YO ot . latlnS that. COnctlpt Proc°k II (u _ned) 
l !.able IlI\d compiled in an L·l"roceMOr by • m('mory, Proc11t. ln .. 
"""verullona! d omain (with cyclic and COIlliuentiy .... taled t.opics 
by d eflnltlonl, an understandi", of Proc"t (or IOpW: It) eonJistI in 

""~ 
DB{R" , It.) .. HI: PBCf!!!!;°i, f!Q!;°k, Hll .. ~oJ: 
DB(~, H.)" R,: PB(ProcoJ, f'l,ocQk, Itl ) ... .D:!!:<;°l: 
DB(R" Hd " R.: PB(Proc°I.t!:2s;°j, It.) ... Proc°k: 
for whlr:h KalLikounia 1Ii_. geneflllaigorithm. 

Since the Proc° In I reIIliutlon o f the formulae in Section 2 
mUit be atab~. it is cl~ \hat It the"" an! DB In • reper1.Olre, th~ 
mUit oIso be lOme PH, IHIt Ill" PB could ootlce;""bly be n!I\.ric1ed 
to thOle lr2!;:" that ~",tru<:t or reproduce Proco. rather than 
those wh ic h WOltl1lCl them. 

4. 'niB Bln'IIRIOR1SATlON OF AN UHDliR$TANDlNG 

An undenlandinl, the p, .... tal condition tor • • !riel CORvelSll· 
lion and, lOI;ording to llIia Ihoory, the prenlquilite for any ptlnna­
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nI!Ilt retention of • (oncepl (SectKm 2), II the conjoint ac:llvity o f 
DB and PB operations. £videnoe tor the .lIIdt<.#Glldi.., of • topic 
rdaUon, R. (!he ..,quiAilion o f • concept l"Ioc"k and • memory 
I'foc' k, 10 NblliR It). ill mted in TabLe 5.1. Prior uml,,..t,,,,dl"6 
of topic ~tloM R, and R, is -..med . 

•. COMBINING OI'8RATlONS 

Apart. !kom the DB and PB openuion 1:1.""8°.1 ... , it ill propoll'd 
WI further L' proced"..,. exilt In any mental Uperwi' lI, .nd they 
.... l!iven tbe SCnerai Utle "Procedure Combi n!n," (PC) open.tioru.. 
Theoe are c t.ar.ct.eriAl!d by the fonn uJ. 

fCUl!:!!,';" p. Pnlc"q) - ~r. 

The a llent difference betw~ PB and PC II thlt the LaU." (PC) 
dot!I not take I del<:ription .. 0_ of Itl ..... mentl where. the 
fo .......". doel to. 

'Ill. teI"lt of .pplyinc. PC;'. prc>CRDIwhich .... y. in princi· 
pie, be compiled and uecutNI (In that ... .- the "wmbInaUon" ill 
Dot arblltvy or haphn.rd ). For eJ<alDpIt!, we might let p -I, q - l. 
and r. II. to obtain the prod!>." of Section of . On u,,~ other hAnd, 
there ii, In ,enen!, nO flUanntee that the prodo.«:t (thouah rea\is-. 
able) will ellher be ....,ful Or .u.ble in the l<!rlie th.1 i t iI.Uoblllied 
In the nlltlnl repen.ol,e. 

There ill no objection to pootulatJnl I " d8Criptlon combining" 
operation .ao. lIowever , ItA form is Iden tical with the "deocription 
building" oper_tion (DB) JO Lb.t the podul.te II n!dllndant; th. t 
io, DB opentiona could bt! renamed .. eombin.tory rather than 
COIIItrUoCtive . Th' iltu.e _t .lIke is really the ulltenee or non nil­
\oen~ of I coupling bot ...... n .. h&t may be dflCrlbed and wh.t m.y 
be done (com puted, broUJht . bout, dlbiliHd)" folIo ... . 

eo .... idf:r •• epertou.. cOflliltinll only of I'C ope .. Uo ... and DC 
(oliu DB) opentionl, d~""id o f PB operatio .... With in such .. 
orpnlAtion detcriptiona ~ computed from the tefUlt of uecut­
inr .. me PC engend~ Pn>c:~; but there is nO guuantee thot lhiI 
prootdure is elt.her useful or viob\e (in fact, in t.he lbioena o f PH 
openoUDNI "viable" is ambiguo Ul). SimllIrly, thl PC open.UOnl 
generate prooe!lurel. Suet.. ch&ins of computeUon CO!.lld , and poW. 
bty do. 110 on endteilly. They lIe reminb.cent, at !.he ~ptiye 



Itvel, o r !.he .... bitrary reprogramminK which. t::vana (1967) reprdJ 
... eonItit<lmt of dreami",; at !.he op!!rallorlllinel , o f trlalatld 
envr, Without furth ... embellilhmt nt. u....e II no couplinK condi· 
tion o f !.h. type "memory" or " <lndl!ntandin, ". Mo...,..""'r. I haW! 
deUbent..ly refrained from eqWltinl \JI " levell of ItCUvily t.o the 
.tral.l L' , LO DC the conversational lanK"'age, L, for Just thit ' .. lO n. 

Wi thin L. the L' de5Cripton.." of thinp whleh can be compul.­
e<! or done or that ourv\ .... IS "Yelle . truetu"", : elth.,.. that , 0' the; 

dnc:ripu:n are lI'I&n~t. LO proce<!lU"III, in tu m . do thinp and 
may a.lso be described. Trl,.w" the d!$Crlption, may be many .!.ages 
... moved fm m whatever is d tlCTi bed. hUI they ant not just arbitrary 
burge<lninp. In a ItnCt r. Cooy",..!Jon, it II only poAlib le to ob­
"'""" (as IIlIdultGlldinp and the lranJa<:tiom thn llJlteriorioe 
"ndornIOlld!np) m ... U11 """"III of thll~. 

The nUl of ilI!tlvlty thus dlJcemible. rodd,"""ble. a.nd manipu· 
lablfl .. pM\: of a P, lndividuai. II the (onstrud which I have else· 
.mere u lled • "Ianruaee oriented Iy.tem" (I'uk 1970) in Iharp 
<:ontnlt 1.0 a "taclturn Iptem", dll"'leloped and amplified in Von 
Foenler (1971) and Von Fotnter and woston (1974). The d iltinc· 
lion Itilllelllll5 apfIOIite;. coupled DB. PB ">"tem 10 ''lanflllatll o ri­
ented" or. to qualiry it "~lfically. " L otieoted ". The PC '>"tem 
is "tacitllm" or, to quailly It lpeclncally . "L t.adturn " , 

6. COMMENTS ON T HEI'C OPERATIONS 

PC O~tiODl are lutely n!<julred !,O account for the ",bKt",j!,O .. 

phenomelUl of aliapllltion and probably play an ......,lial pan In 
maintairol.n& COilliti¥1l (taily . W. conjecture that the PC proc:eclu"", 
an! intimately reI.oted!'o the brain, qua L-Proaao . .. !.he. than the 
integral cognitive Orglllliutioni (P·l ndividualJ. for enm plu) whIch 
Inhabit and ..... enc",ted in the; b ... in. In illl role IS an L-I"roceuor, 
the br&!n w .. matrix (a mod"'l .... computer) made "'p from ongoing 
PC openlionl. A dm ple model o f ,1M:h lUI equlpmmt II d~ 
in Appendl" B. 

PC operations may be held relponlible for aU manner of condi . 
tioninll, Chaininll. and a "III'tain kind of evol",lJono><y leamln,; IS 
late" Mllective evol",Uon based <lpon weak In leraction. pneration 
and recombination T\lIea. Faentially, !.bit it llialllDd enor \earn. 
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compilll1i progr8lD.l. Chang and LH (1973) present their own 
algorithDllllIld review th~ field . 

[t il probably lair to ... y that all e fficient con.tru<:tive algorithms 
rely upon a diltinction betw"",n two upecu of progrom COJUtruc­
tioo . On the one hInd, a ",1ation i. d""'rlbed. On the other hand, 
• propm i. constructed from existing routines (j)O'rhapS .. buic 
as machine code instructions) tJutt It l ub4eqUt:f1Uy executed, wiD 
satWy the ",'-.tion. 

For eumple, cOMide. the ""'onkey, Box IUld Banana problem" 
(MMP). 10 often quoted in the literature of Artificiallnt.elligen"". 
The , ,,kolinn deocribed iii a relaUon between the clementi or l ub­
~Lo.r.ion, of the "Monkey, Box and BAnana" . iluation (box poll;. 
tIon, mon key mov ... and to on). o"eh \h.t MBBP i. Inlved. 

In the context of computers it u. logiUmate to ",,"ume certain 
prerequilites and invariances which cannot be !.aken for granted in 
the field of mental activity; for example. that compiled programs 
remain ... otable entil.! ... in machine storage and that a fixed let of 
primitiy~ operatiolll and order relations io known at the outset. If 
these auumptionl are made ""piicit, they stand in p i..,., of dy­
namie adivities which we , Crom a psychololical l tan"",. introduce 
.. part of the procesi in order to secure equioignificant invarianc .... 
Undu th.io transposition, an efficient cOJl&tructiYe algorithm, Lypi. 
fie<! by Chang and r..... (1973). has an outline (Table 5_2) identical 
with the skeleton of Under8landinll Riyen in Thble 5.1 . 

Other (fundamental ly dilfe .... nt) kindo ot prov.un comlruction 
are far lest efficient if a relation can be detcribed. (They Ill., not 
simply "leu efficient" without qualification; under certain condi­
tiOIU they come into their own.) 

Evolutionary con-'lruction of the 10rt. prO'd!ctable In a .... pertorn. 
filled with PC op<'rations hu been examinO'd and el<teJl&ively lim U. 
Iated by Fogel. Owens and Walsh (1966). The compiled progr;tJIlll 
produced M U,e reoult oC this cOMtrudion are finIte otate mR. 
chin"" and their input/output sets are interpreted in an (internal) 
universe oC number sequences under a criterion that ;' sati&!ied if 
the next oUlput $tatel of a machine predid the next number in an 
arbitrary oequence. Th;" criterion is a .ynonym for. relation 
which is satisfied (i l the criterion is satiofied). and ' uoc ..... CuI rna· 
chin ... are those u.at yield satisCactory prediction •. 

init!ally, finite It:lte machines Ille produced by random "muta· 
tion". The ' "ocelotu! yariantl in a lit genl\nltlon are pr ..... rved and 

• 
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mutated to fonn a 2nd I"neration (otbeR hllin, diJcudedJ. and 10 
the pm<:ese contlnuel. Ho wflVer, as aoon .. a popul.tlon o f rna . 
thin'll II In exlltenoo. tho random "mutatlon" II replaced by 
' llCombinaUon rulel for fanning fr .. b machlnel. and thl!le ratber 
than the mutantl are the varianu tested IKalnlt tho criterion and 
recycll!'d. At th ll ,tap. the procea ;. open to repreHn tatJon in 
lema of PC operatiON, If I,. i •... j , . J • ...• Indo. the m.cttl ..... 
(alial prot"edUf'el ) In tho CUlTftlll"nen.tion. 

PC(~i , . !3:2!;°J.l " Proc°k, 
pc(Proc<>i • • f!2£'J.J" l!l!!L°k. 

The mOil ruceewruJ o f the ~k,. Proc"k . ... ~ wle«ed (to.. 
.......... with 10 .... ~k and ~j. it they have equal mmtjand 
an! recycled. 

The evolutJonary paradlvn II relatively ineffldent (though it 
p.iM In flellibility .. it Ja-eI in ei"fl<:ift>ey) . There are. ot CCIUnO!. 

""'ny beurioticaUY'Kovemed, evoJutionary-ctyle, artlf\cUI InteLU· 



,,. 
If!r>ee .ysU!mS intermediary bet_n the PC type and the 08. PH 
type, o f which the Rrlien and one or the mQlt elfpnt '- Selfridge's 
(l9~9) Pandemonium. 

Such int.ermedian81 are believed t<> chanocterlM menta! AI well 
.. machine organia.atlon. IIowever, the crucial u~rJe"rQ~rJl"6 con· 
diUon II wholly concerned WiLh DB. PB. leamln,. Simllady, in,o· 
rar AI the stable ..... nLnonl o.pnt....tion of. P·lndlYidull! II • col· 
lection o f und~""I/Uldl ... ,.. any P.lndividual II ronnulat.ed In termo 
o f D8/PB open;tiorll (In thUIeMe. it i. proo:euo. -lndependent ). 

I . IXPERIMt;NTAL POUIBILmEl) DUB TU TUB DIlIPfJ OlBTlHcnOrl 

Ow- original motive for cla6slfying coaniti ... OJ>WlIUOrll as DB 
II\d I'll waa to uplaln the empu-ieal competence profilet of Table 
3.1S and I'I,!CapiLuiated In Tab le &.3. The eJ:pUcaUon II not entirely 
It .... ithLrorward because of an inde\.crminacy in the obi""t o f ob­
oervation which II llid to w com petent (in partieuLar, to have one 
or other competence profitH). Similat indelenniDaeiel are l:>Weved 
to ham~ IO.-t t)'pel of educat.lonal teatIn,. and the eNy _y 
oul . consiatinK of 1lI0111ina OI/U the mixed chanete1A11on elth .... 
ot comptlence o r propenIH luch _ ' 'intell;g.,noo quoLient" 0. 
',peciflc aptitude Il00_,'' _mil t<> prod""" e sood deal of harm· 
Mind un.... pry obf....,.tion. Wit.hin .-..on, the parochial d is­
cUllion o f Ihe competence prom ... In Table &.3 Can be len~ 
to co ...... the wider n..Jd of e!laminatlon, mental t.eotinll, ......... ment 
p.octdurel arid the like. 

AcconIinll t.o our theory, It leut two AlbjecU; or obMrvauon 
can be credited with • competence profile. 

(I) Competence I .. propertyoc. n:pertoire o f DB. PBopen.Uons 
wt!.lch form a P·!ndivldual In ... me convenat.i.onaI domaln(J). In 
thk (.e, th" co mpetence det.ermirltl the estent \.0 which this 
repertoi"" form. _ P.!ndivicJual in thll particular convenaUon.al 
domain. 

(b) Competence III property of I brain , 0 ' more aen.ero.lly. an 
L-Prtx:eaor. In thll cue, the competenoo detenninaa how certain 
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DB md PB open.Uo.,. will be "",...,uted (l "ppoIingthey are pm­
oenled for execution) and nero whetbu o r not they can be "",ecut· 
fd in any wly. By hypot.hNil. the comp"kDCIe o f . hnin ..,necu 
the com.,.,.Jtion o f PC opentiom .. hich .... ex«'IIted in ortler for 
the brain (or L·PlOCH or) t.o ad. • a com puting medi ... m thai. 
ICCOIIImOOlLef DB and PH proeftl.WftI. 

8.2. Tent/l !illll Slipu/';'IiDn ofCompelen~ Profll" 

The prOfiltli of ChApter 3 (Tab) n 13, 14, 15) CIlIl be .....:on. 
IJIructed (1'lb!e 6.3) minlJ two panuncUI"I of DB, PB ol'elltio"'; 
the mean leorth ft, m, n) of the DB chain! Ind the efnciomcy 
(opeo<i, numel"Ol!ity) of PB operation •. The global/local (row of 
t.b!e 5.3) distinction ill identified with I t.endcncy, on the part of 
I procea.or (brlln) to eIf!<:ute whatever DB or PB Ire p,_nted in 
I partitlliar f.hion. ~inR that DB. PD (or hoc:! In general) 
Ilt! , by pclw.late, co ... piled Fuzzy Programl, it i, dearly not II>­
IW"II to My Uuot they can. and generally will. be C'llecll\.ed differ. 
omUy by dilf~t p' ~ C!I OD. Cboc.inK • pI .... lh le dllllnc:Uon, I 
h;w. adicity PhlC!lIOI" ~pu I Fuzzy Program and comp ... 1.eI: in 
parallel. i .... it fURl the program .,;thou~ reKIllltion."eII sase in 
compIllitio n _Itin, in • set of data which iI inpu~ to the nut 
Rep. A lo w .wcity P' O<! M oeriaIisea the compullUon, to f .... u 
jiOIIible. by triekl eqllivalent to the elfpedie"l"l~ 01 nu merical reto­
Illtion (for eumple, .el...,Ung I maxim ...... YIll .... u repl'8l@f1l1tive 
of an ext.remo.un , "ch u Ute Fuzzy OlltPl't rrom. preYlo ... , ,lip in 



the computation ). For biological procesWlII, literal "umer;"",1 
re0;0lution is improbable; henL"e, "t.riclu equivwent to" , 

B.3. }nlerocli,,,, 

The quam, ... or competence lalH>lJed In Tkble 5.3 are to oome 
ext.ent separable ; the column labels refer .;hiefly to properties of. 
program . uite, and the l OW lahllls refer c hiefly to a proceMOr type. 
Bllt the separation l5 u" ..... listie for two reas.,,,,,; rust, insofar as 
any manifestation of compete""" involves proan,= and a pro­
cessor In which they am undergoing execution. and """"lid , be. 
calISe the pr<>ee$80r charact.eri5ation is believed to repreaent a 
dynamic proces. (the execution of PC ol"'rationl that maintain 
the brain". computing med ium able to IICC1!pt and execute DB. 
PB procedu.ell. 

Prom the fint, our distinction betwoon 8.1(a) and 8 .1(b) is (!n 
any .ctual experiment) a distinL-tion betwee" waY" of looking at 
the same Iy, tem; in 8.1(a) ... alall8llIJgc oriented 'yltem, in 8 .1(b) 
as a ladturn . ydem. From the """ond. any actual execution of 
DB, PB procedmO!$ il likely to influence the PC oPf!l1I.tio ru which 
, ... tain the proceOKIr. Moroo~er, from Section 7, It is boolleved that 
intermediuy types of operation uillt. 

8.4. E%JH!rimenfa/ Sirualions and naoie Inde/umina")' 

The conditio"" that fa~our obaervation of the language oriented 
(or 8.1(.0.)) IIlipecl of competence r"';uce th Information available 
about the tacit urn sy.u.m . esponoihle for the 8. I {b) IISpect of 
co mpetence. Th~ converoe also applies to conditio", whleh tap th e 
(b) aspect of compel.enl;<! and reduce the Information available 
about the (a) aspect. Betw .... n them, these trends lntroduce a mea· 
Sure of indeterminacy; not"" much about the Vftlue of compet<!nce 
as an operational and predictive quantity. nut In tesped of the 
object manir .. ting competen"". That ii, "" ind..,. of competence is 
contextually bound. 

To lee this, noti ce that the {a l ""peet call, 10 ' information 
about undenfanding_ and that undenlandtns_ are oo ly determin· 
able in a conversation: a Pio,get like or Vygotsky like or a Landa 
like interview; a paired e"periment; a peer I"'up discusilitg a ptoj. 
ea.; Or (th .. c"",, to boo ..,..."Ined .ince it is relatively simple though 

• 



nO more ,.llecllve) a ~ conftrU.tion Il(M:bon!d upon a conve<Sll­
IionIl do mlln and maintained by an openlin, .}'Stem. In .U IUch 
tituatio ... the clul 01 pmceduns which enl'"nder underrfandlq" 
liable ID be d~tri~t«I: it ~ aim ..... nD..-uic:al ID NY "who .. 
m potldlible lor that. .. nde,..,andi"l/? who h .. It1" In o ur theory, 
the e1u. of prooedUrfll b • P-lndivid"..J <00 by definlUon II the 
.,.,.,,,,, ... Uon i~C), blH th problem o f dittri butlon betetl any 
theory ... hlltOever . nUt! ID distribution, thl! procesa under ICrUtiny 
may not be uclutively It'COmm odated In onl! brain, and the mel_ 
lurementl and OblervatiOlll reler to the en tire Iltua tlon. 

Con .... _ ly. observatlolll of t he (b) u ped o f competence (of 
the brain ... tacltum ' yo""m) am favoured by Ipproach inR t he 
It.imuIUl/reaponle or behaviourillic pllnldi ilf'l .. cI ...... ly ... poa;. 
bit. For exam pia. ltimul .. /retponle, .mall Item tettl, are quite 
ettf:ctive inltrumentl. Th" p rictl paid in the li mit .. that no .. nd ...... 
l/mIdin,p am obwrvable. 

8.6. The FUn", i"" o{ Complete and A ltenlUllcd Operatiq 8)0" ..... 

In the mlaocoom of • Itrict c:on..,nootiona! open-tin, IY"tem, 
theM peculiarltlet am open to 1Ill.Il.yais. thD"Ih the opentin,.,.. 
!em Itlelf (CASTE or INTUITIO N) don no mOf"t! !han an inter· 
riewer or the experimenter engaged in teuh back (preoiOlU mono­
pph). The ope",tin,'yalem: 

(1) Guarantees that II a .tud ... " learrJl in any way about th~ 
con .... rsatlonal domain. then h is learninll .mounta t.o I ... ri ... 01 
DBrPB .. ndl rllandlnp. 00 that he may be characte.itc<l ... a 
!'_Indlvid .... ln thll domain. 

(2) It fumWlea Ulillan"". by I UIl"'"n ti"ll the Itud"nt'l reper· 
toire and the compUting lacllItiea of his brain. qua L-ProcelAOr . 00 
thatwl!.hin lim;tI •• tudent can act .. I P· lndlvldual in thil domain. 

Func:Uon (1 ) II IUWdently ""plained by T.ble fl.!. To mike I 
convincina cue for (21, it iI: De' ry to relrieve the detailed 
tnnuction t ypal of the prnv'ioua monognph. and thlill don" In 
noble 1.2. 

If !.he lluden~ II ¥elWtiI~ (the DB and PB c:ompete~ profile of 
T10ble 6.3) ..... Ulista.nce is needed, e'II!D thnusb It is It hand. Ir his 
eompe\.eoce profile II PB not DB (Tab!" 6.3), then the openotinl 
I)lltem guided by the entaIlment Itru~ture CIJ1ieo out external DB 
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open.tionl u.a~ ani! 'urroaa~ lor thwe which .,.,..ld otMrwise be 
eueul.ed by the atudMt. If his com petence prom" II DB not PH 
(Table 5.3), u",n [ t Ml.ernaIly furn ish ... "urroaaLe 1'8 Opl!rttiol1l, 
Finally, if th~ .!.udenl ia n".\.her DB nor PH (T"ble &.3). the 01"'" 
atina I)'llll rn lltenolly !.eU. the .tudent what to do (there II lOlTNl 
rather Iho..ky evidence fOT I poIltive ua ... fer .. rred) . 

Now, U external obiernn, we can qu""tlfy the .tuden!', com­
petence in .. taciturn (8 .1(b)) ... rue inl<>r ..... the .tlldent does 
function .... P.lndiYidual only If he receive. I (musurable) 
amount of help from the operatinl 'Yltem. that II, to uu. ",,.tent 
only is it poaibl" to make" firm de.......,.Uon between the .0 .. 

CIOUCOri ... of Table 5.8 (low and high adidty, PC: loc.hnd pobol ). 
Lit tle <:an be uk! of the .tudent column QltellOriIed .. neither 

DB nor PB, linoe he may Or may not:ad .... P-Indivldual In the 
ooo"" .... tional domain . 

Students hRving the DIl not PH competence profile t.o.U quit.e 
definitely into halolt aDf) belutYiour if they Ire PC ch~ 
III global (hi&h &dicity) lellJ'llen and into oeri.alilt CPR beh.o.';ou. if 
they an! PC dla>1Iclerised AI local (low adicity) leameR. 'The PH 
IIOl DB compet.enc. pronle II lIimilarly diehot.omllied (CPB "nd 
1,1'8) in tBms of the demomtnotl .... ulIiItance they need in order 
to .mofy und ..... 'turd .... (eondlt50n 12 o f Table 6.1 ). 

Finally, haM,the compete~ p,.,..!lle DB UId PB, yenlullu\.U· 
denll are not uJambiJIIOWIly dlll\.lnguisl>ed In terml of PC compe­
tence linN> they do nol need a.WJ.tance. Th_I1.ud~n Ll do exhlbi1 
• learning It/'llt.cgy which II ~lth~r hoillt or I<'rlallll ln form. and 
thll Iuggeots th ot their PC compel<!nce favoUil global or lou! pro­
e_InK. The trouble II that colP'itive firity, wh ich II. p~ietable 
COllIoeq .... """ of DB/PB orpniLll.tion, would Ie*' on iLl own ac­
count to .. dearcut dcmtualUon 0 ' d iatinction in learning rlmte­
lie&. 10 that th~ obterved dichotorrrlsatiOll o f beh.aviolll5 may be 
(and proboobly is) due to thlI flffeeL ... the. u...n a pl OCUIOT bias 
that renders student. only able to I"""" in one WIly or 1M other. 
Th_ arguments ue .w.mmarlJf!d in Table 6.3 .nd pin IUPport 
from the 5tudits of Ch.pLeT 2, when: tho operaloinR l)'5lflm iI 
.braded .. Ith,.,. by ret.cinR Wt .. unden1,mdin, condition, or by 
wlWtdrawing t.he potclnt/aUy avallablfl auid"nce. 

To lUmmatise the matter : If the demand tor explanation II .... 
placed by • COrted T""panIC critomon (multiple choIce quettlOl1.l), 
then lOme .tIIden ... (DB not PH, on this Or other FO\JndI) are 



", 
!lable 1.0 "Klobetroulnl" defect. which .... ch....aeriltieally ~Ithe' 
d;.cunivl! (ODD) or normally channel"" (LPB) while oth@. ot,,­
dcnta an! unaff...;1.ed (PH not DB.Dr ""rutile). If the entallment 
Ittucture 1. abroded and de..:riptive dlta il withdrawn, IOmtI"tll ' 
dent. evidence the defect ot "improvidence" (PH not DB, 011 thit 
Or other i'oundl) but .... not ... oerlouIly . [reeLed. Fi nally. Ulen 
_ lOme mxlenta (all of thoR actinlll ke "neither DB nOr PB" In 
an OJI'"ftti"lllym,m, p«t1ar- 01.1",1"1 11101 who teem able t.o learn 
ftf)I liUk! unl .... gi~ • lpecif"oc and phued oeqUenDI! of Inl!nM:. 
tiona: in t""t, unlCIII they .... conditioned by one of the]""" fxcit· 
inK kindJ of behaviour IhaplnK. 

t . '''RADOXJCAI. FUTURES 01' TUB COMI'ET£NC£ RESULTS 

It the object.< o f obterlation in 8.1(.) and 8.1(b) ..., lumped 
totct.her, many oommon ot-rvatiolUl appear paradoxlcal. For 
ul/I1pJe, It i. queer to ",n,ark that R Iludenl (the lumped entity) 
deliberately adopl.l • mil m.tchl.'d leamin(lltratety. I.e., hll dis· 
pot;t;on doeJl not tally with hil competence. But t he exIItence of 
thio di""''lr''lIce ill a Ilion" relult.. 

It if ~uaUy diW.;ult to comprehend the Jellyl and Hyde 
~NlOur o f many .t.udenu which INdo them to \eam and lhlnk 
on ona way of a.;:ad.,m;" 'Ubje<:lS and in .nolher ony of the ren 
(IIIanifeat II the curio ... ly .Iron" ... riallatJc dlJpoeiti Dn IndI.lCed 
lppar<lnUy by in.Ututionll t.n.ininjj: and o ften running contrary to 
competenc~, either in tat or practi ce). The data referenced In 
Ctulpter3 Jive only I mUd mannered ",proISion to the facta which, 
on"" Ilred. tum out to be put o f conven Uonll orisdom. Theeeltu· 
IiMI.I h;,~ not only dlffemlt JtyIol!S. dispolition& and l...mlnl 
Itntepel. bUI diffuo:nt penonalitieo; they Ii ... in dlffert'nt reall· 
I.ieo ; they deploy the ... tem ll dlte Ito ..... In their ~vIronmenl 

(mea, book orntIgemenbl, recal.I cueoJ quite differently with one 
penon. Ind the othet . Only illhey are veruUle do lh~y function 
in each role with comparable efficiency. 

Both of these phenomena are marked !!nou", and important 
enouch to take in 1!afnI!It., and both are puadoxlcal, unI_ the 
conllOln~nce of vlewinft the ltudent _. lumped !!ntity II discard· 
/!d. Any trenc:bant "",planltion m Ull ma.kt: 'Orne diotinetion akin 
to 8.1(1) and 8.1(b), and t his puticuIar" wlY o f carvin, the cake 
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d<>elat leut dispel the air of my.tery. 

For the student, qua (,·Individual \s formulated to p i""" Canna­
tioo on a par with cognition; viewed thus, as a language oriented 
If. tern . he may h ..... 0 wiU or disposition to do what he cannot do 
effectively; further , it .. not unreasonable to I UPPQ$e that more 
than one P·Jndividwtl inhabits the l anIe bruin. Regarding the pro' 
ceasor whlch is said to have a certain PC competence, it could be 
Jurt one bruin o r It could, more reW.istka.Uy. 00 con. idercd ... the 
total environment encountered In each area of activity. in~l..It.u· 
tiona! and extra curricular. To a large and I;iI\lficant ":ltent, this 
e nvironment is . t.ru<;tured individually (for " .... mple , by arrange­
men U of external data and recall from l tonogC). The pro.-..,.;sor 
which iI PC co mpetent includes all of th ..... .truetu..,., as well "" 
the morn o bvious augmentation provided by mute .. and peers. 

10. ANALOG ICAL TRANSF'QRMATIONS 

The DB and PB and PC d ittinction pt!rmit.o the prediction of 
mental Inlnatormatiollli, involving analogy learning. Recalling the 
dlicualon of analogy in Chapter 4, Proc°i iI. compiled program: 

Pm<:"i ~ <!lruI p, ~ x l . 

PB acto upon both component., PrOK and Inter. of Proc·. 
DB ICU upon Interpreted relatiollJ (Jets in , orne Internal unl· 

ven<! X, Y. U). Sinee the dilltlngull;hing predicate of an analogy is 
itself a ",lation. DiI~ll, y) which lA gi .... " extemllily. DB may act 
upon it II one argument and perform a tmnMormation 

DBiRh DilIMJ:, y)) .. R, - EJ:{Proc"j) 

where. in ll1e simplest case, DB reallseo ioomorphillm 00 that It, .. 
RI: that iI. if RI iI interp"'l.ed In X, ItII form I. copied into Y. At 
I.ItlI "t.qe, ~ p In Proc"1 may be given a diffe"'nt int.erpretation, 
th.o.t is: 

PB(Proc"l, RtJ " Proc"J - <Prog P. Inter y). 

MOI'eO""r, It DilMJ:, y) ill given externally, It, and RI need not be 
Ioomorpblc. providing the type of morphilm iI properly 'p"IIOO 
o ut. 

COnve .... ly, if RI and R; lire given uternally Rod the analoi}' 

-
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more than an application of DB and 1'B o!"'ration. already;n th .. 
<epcl'toin:, and much the same comment applies to other than 
anaJol{ical Iyntactic derivation$; tor example, (orming new rules or 
concepti by ite",Un~ or combining thme that e:tiot. 

In oonl.rnrit, creB!.ing an lUlIIlogy relntion between two or m O", 
universes ca& [or the coru; truction of R semant ic predi.,.t.e, 
DiJt(x, Yl. Any oognitlve .ystem able to pedorm this feat mUll be 
in formatlon& liy open. and the .ort of openn""" coruidered 
amou nt. to lJ1e jUJ<tapa!lilion Bod (partio.l) oool""",oce of two (or 
more) oy.tem. which hav" distinct and ._priori·jndependent "inter_ 
nal reprnsen ta.tiona" - one a "repreoentatioh ,- o f X. and one of Y. 

This .tate or "crain ill captured in Gergely and Nemeti'l argu­
ment, ... It II sketched in Chapter 4 , and thil I lant upon their atJ(U­

ment is developed in Chapter 6. From a poychologi<:a1 point of 
view, the ...... ou in qUe!lUon may be chllJ'llCterised ... the juxta"""i. 
tion and J)lltt..W roaI~nce of t wo or more a priori uyncruonoUII 
and indl!J>'!Tldent P·lndividuall ; or ,.. the coeld . tI!nce and IUbse· 
quent integrntion of two o r more aim Lopler;; or u a division of 
au,...,tion beL""",n two or more toplCl (whether or not the two 
foci ohttenLion are e:rtemlllised and ob~tlfied as aim ..,lectioru ). 

Before depicting this important proceol , It will rn. prudent to 
pl1'A home Rn already made dWinction rn.tw~n "many goal " 
oltuatio,," (o f the sort e ncouni.L>fed in quite ordinary holidic Ie","· 
inB ) and the very d !flenmt cl"", of "m""y aim" sItuatio ns perti­
nent to the immediate issue. Subsection ILl Is a digression In · 
tended to 5e,....., this purpose; the main line of llf'IUDlent Is l'l'Sumed 
in s..ction 11.2. 

11.1. DiuerrllY Under One-Alm-<lt-Once 

One chamcterloation of • ..,rlBlist . tudent In • otrlct conversa· 
tlon is that he hAl; an aim top ic (his m1lXimal focul of attention, 
the moo t diot.Bnt topic he .ppreciates) and on ly 0"" goal that hI'! 
ch_ to leom about. the one membcT of hio legitimate wormt. 
In co ntrast. a holist stude nt appreciates a topic well in ad .... n"", he 
ailIll for it, and his worlault includes several subordinate topi.,. 
which he hIlS ch.,..,., AI goals to leom a bout . 

We often cannot fond need not) di$criminaLe the p .... ihilltleo 
that a holi.t stude nt deal. with t he BOal to pi.,. .imultan .,.,,,,ly "in 
paral lel" a nd the po .. ibility that he lcans them In an order of his 
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own clIoice, usually lea""" one topic '""lore it i. fully teamed, 
dealing with another, and "'turnin,'ater on 1.0 the orilinal. Tb~ 
crucial feature II thai In either kind of holism , the t.opa in ... ork­
.. t are comidered In !he con~ of the aim lc:>plc and WI !.hI! 
utorioriled beh.a¥ioun .... Iynch.roni$ed with IWfJf!C\ to aim be· 
II.ovklur and each other. ScanninB is j .... t .. lood • lynchroniAl. 
tlon ... parallellpPro.dI. and then! H1I graun'" ror Mllevtn. tJat 
"-P~nt ai multaneily (even in the cue ",II ... an analotD' R. II ex­
plained by the .lmult.aneow u,""ution of "'I and MI) ;. ... ally • 
romplex and probably variable topic acan. 

Unequivocally. the oenalilCo extenon-! behaviour II alao .yn­
ehronilo...! wi U, _peel. r.o!.he lIim topic. The behvioUT In this c..., 
iI UtenJly le'quenlW. 

Under one 11m clrcumltancf!l, obaervl.tiOOI are made of one, 
anti only 01M!, Nndlvidual; lOT eumple, uslnS Ihe upedienU de­
oc:ribed in u.. previ.,.,. mQRogr:aph. 11 wiD be recalled that .lItriet 
convenatlon lamonp! other thinI'. :I. means lor Ie<:Urinl 0",,,"1m-
~) II defined .... Nndivid ..... in iu own nlht.. AlthoUJh thio 
P.lndividual nu.y lui ... racton that ......... P.indlvlduall,!hey are 
Iynduonited under ".ecation and, in thai ~nJe. are dependent. 
'!be convenation IILIInifelt at an inw..r_ il lIoe P·lndividualIlCW· 
:ally oboernd . A& before, the I"" ... of thg P.lndivldual in the eOll · 
vuu.tional domain If; the eurr~nl aim I.opic: ; thie ie • mort! prt!CWe 
Iny of l!.Iting \he commonpl""" dict.um (hat . nudent, qua oen· 
tient coanlUve Iylum, IA located at h;' foc ... o f .ttention ... d ill 
the",by ident lned. 

II h ... been arcued that nothin, _ntinlLy novel (or, at any 
rate, no predit.Uv9 or I(!man lic noytlty) e ... arlsoI! WlUI the", are 
IWO or mOre .11Tll (1lI1 ... ' .... 0 or mOR! a priori lIynchronOUJ ... d 
~mt P-Intllvkluals ). In the 5equel, It iii -,moo that the 
lwo P· lndi'liduaIJ (which mlY be .... """'ted In OIIt brain o r _rail 
.cIdreti their .tWnlion 1.0, and formally aim for, two topic. .... ith 
",latio .... R, and R, .. ~ ... Iy, .mich lin! interpreted In.-priori­
Independent unlvcna (X and Y, relp,,-=tIl,e1y) . Ho_r, \he two 
P.IndJvldUlll are In • JXIlIUon to Intend and may wholly or par. 
tJ.ally COllHe<!:, 10IIn81Ome o r JlI of \lieu Independenc.. A c:n:'.Uve 
act, luch II the production of ...... a1ugy rellUon, com" about 
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dOl. to tboi>lr Inl.encl.lon. and o,il lnlft1lt'Uon may be of two differ· 
ent_wxlln, but -.Ually IlmUar k1ndl: (I) By .linguiRic: ex· 
~hange, u in Chapter 4. o r (b) AI tile concurrent and intenoct!ve 
exKUtion of p.oc:edur~ in eaeh p.jnd!v!dual. or 0.-, (a) II . per­
lpect.ive proper to " language orienled" oyRe ..... II distingullhed In 
Section 6. and (b) Is a perspective proper to "tacltum" l}'Steml. 

For conformity witb the "" of thll chapter, It II d ... bable to 
Upn!Sl the joint analoticall.ranlformatlon In the form 

D8(R."Rt) " R. 
P8(Proc°I, ProcGi. R, )" ProcGk 
-~ -- -~ 

No it .Land .. the form is unaeeepLablc, becaUM th_ DB and PB 
openotio ...... defined AI acUnK within one ment.al repertoire. By 
edict , a. and R, do not. at the bulant concerned. ha ..... un iform 
Internal rep._ntalion. Ca. IIlntetpn!ted In X . nd 11., in Y: l>rocOi 
and Proc°j o""""te wiUtin repertoil'lll that are, It lhlI II.qe. I t ill 
ind~t.) On 0,. olltH hand. II interaction Cln take plM:e 
(clelfly It arn if the P·lndivid..w. .... uecuted in the same bl'Kin, 
and Interaction h .... oo.en PCIIited anyhow), t.h~n tho e:rpn!Slllon il 
not n""""nlleal. simply non ltandard. In order to indicate that 
llanlfonnaOooo Dr this type do not h ..... the arne mean;nl_ the 
It.andard DB and PO t" ... dorm.uolll. they aM dlltingu l.ohcd by 
adjo!nin~ an Nterilk: thWl 

DB· fRo.~) " R. 
PB·fProc:OI.ProcOj. R. I " f'locok 

Regarded from the language oriented perspecUve. Lllese up,.,. 
sio ... ..,~t ,inguiltic InnIa(:tiOllI WMreby one P· Il>diYidoails 
able to de:tcribe and rn.rupubte 1M deoo;riptlonl and OpenOOM 
UIIld by the other P·lndivid ..... and of ~ourse nce YeIV.. The eon· 
velV.Uon can b.. reallied elth~r by pro¥kl!ng I meta1anguage to 
aoeom modlte U- ttansaclio ... o . by enrlcblnJl L .... that II can 
.,._ inteq>enonal hypOth8a lI .... n u hypotheses • ..t,lI;h refer 
directly to topi.,.. 

From th~ Laciturn penpective. t ile uterlak marked upt81lona 
"",an that aU opefllllo ... (DB, PB, or Proc) are eleo:uled, perhaps 
concurrently. in a d iJlrlbuted LoP! o'IilOr. 


