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Sepwfa‘t';ng my concerns: o Sequ.e\ o r\ni@ﬁ

An omission in rh493 qove rise Yo the Q)Howing

observations. For ?ixec\ A we consider dhe dalro.*ape

TB c\eﬁv\ec‘ ‘og:

T8 = Be A .

,,,For‘fwmc"'iow 9 m CeB we c‘.efine o ﬂ.iﬁec‘” version

g («3 mo,\o”)‘ wm CeTB béj
9* C = 30? 5 fo\r ol fm TB8.

Caside: becouse apparently gx = (go) dhe introduction
o? the new Sam‘oo\, * \oo\<s,,,,.a,. ‘or‘ o_ver.c\o,ne_,,. but

ne\/er-u-.e\ess there ave gooc\ reasons -‘gr c\o{ng S0.

)

We ﬁow Slwo\a | Po\ morPhic, gjuv;c;\%;o.ns..v?. '\"AO\:" \’IQVQ
*3?3 TBe«TB | %r all B. Such o ‘,-@.vxc#ion P s

called U°3 cajregora -’rheoris-,‘s) o nc;luwau\ t\mnsgrmo:}:ion’,.

ir g:r ol B,C and g m CeB owe hove:
" /Poﬂg* B g-x-o? -

I0 P hos oo inverse Yhen on eosy colculodion shows
-HnaA' /\3 s no}um,\ 4rom6§>rmq,4ion | an on\é \

(P-‘ 15 no:‘wra.\ -‘mns@rmw‘hon. :BG.CIK\AOU-SE CW“S- a

V\Q:Lu,m,\ -\-ro,nsgrvvxq:hon -Hnajr has an inverse a “wikness

lo the isomorphism® between T8 oand TB. A very
beivial exomple o-r such o witness is the io\en*‘{-‘g



r\’\'ZOOQ,: 1

?u,hc“'ion Lu:", 0 we S‘r\an SL!OW, W\ng wore SucL

ijmesses ex isjr .

| We now sjmc\z\ a sPeoia,l cose . For ﬁmchon p in
Ae<A we Aeﬁne P L"{)

’PF = R‘P s gr all fin T8 .
Thus c\vrgnec\ P s a na:‘um,l -‘romsg;rmai}on:

(Pogw)-{
{ de%ni'!‘ion oro }
P.(gx -} )
{8A€¥)ih.l"'i0h$ of P oand ¥ §
(gef e p
{ Q,$SOCIQ,‘\"N;“‘3 og) s J
g op)
{ c;‘e?ivxil-ions o? x and P }
x . (P.¥)
8{ de ‘ini-"_ion o? s 3
(3* o P).

I

i

I

So, n this case hl ol \ooiLs down b o.ssocia:hvitu, of
?u.vschon Cowm si‘hon. (The other S‘tePs n this
o\eri\/a:hon cm‘ilo serve - e\imina}e CUnc\ reintroduce
nowmes . ) Observing Yhat * = (30) and  that
P = p), Pk \oeina a nofuwa,\ 4ransg>rma:hon
boils cr

owwn 'l‘O :

(o‘a) ° (3") = (g°) ° (°P) 3
\A)L;C,L\ ;S <ju,5‘\' C\.V\O‘LLGY Q)rw\w\a,l"\on o? “ne, associalivib
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of fw\nolion COM[DOS;*"fom.

Moreover, we have -}LIOC‘ ’P »‘nas ,oun’ im)erse | EC P
~ has an inverse ac-\ua,“é). . gr q in AeR and @ in
TB «T.B  such .'Hm“,, -ﬁw all f,, QF: gocl, We

even Lmve_:
P-‘ = a. = /P—l =(Q .
 (Phrased dfferendly:  cpy 2 Gph )
YooT - . e S

T o@emf
= 5 ,,c\,epini‘ho,ns, ~°¥~) o,P,8 ¥
= 1 O.»bsm.h%vi.\a, .of,_o ,.Co,go.in.’) 1

. $°(P°3) e R

oy

ard , similarly , one derives Peq@df o F .

0

"In A;.,WOr’c\sﬂ,; ;\»/.C.,.QQV\C\U.AQ; “'\oa" _every i,n.\/ewl'i ue, _gvmo‘hon ‘o
" ReA -—-Br ng\,i-‘e A this amounts Yo “ever Permufh“ion
eiswx : ,Be.“-v/een

og A'— ..8enem}esw a wijme,ss to the iso worp

T‘ne Q.L)éVe ‘na.s \oecn o‘:r‘mneo\ fvrovn Om‘, e,xo.ws‘ale COncérning
S re.vefsa.\‘ ,o?.‘ (—Finﬂ-ﬁ) ,,\is-\-s 5 bg_,,ol)sl'racl]on from irrelevont
debails . Reintroduci ng Sowe of Yhose details we c‘noose,

| : ?or O..” Y\QA‘IA.TQ.‘ 5 b
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A= [0,5]  Ge the iderval T4loccegd ).

Tn +he in—‘er\/o..\ [o,j] the funmlion (j-) s s own
mnverse. Now we sPeci Y vev n T-B «TB )ocx.’

@ el e Pegy , Ball foTE.
(’-Bd the way , this is the most comcise s‘acciGCa"hon of

rev T hove ever seen, omd it is vew o me. H\jr\nougL
(0) c\@{:)(nes fev 0SS o -Punci-ion s i" s o 5Pecigco:‘~iom
@r progrows —like vecursive c\e-P;ni-l-ions——— s‘w\l-;‘e-
wmen ing 'Hnou" fmc&*on.)
Because this is Jus-‘ an iv\slance o? the O.L)o\/e
“-Hseora» — b is oo simP\e to ‘oe called '\rLa:\ woy—  We
are evrl' t\'Hec‘ ‘\‘o Conc‘uc‘e ‘\’\'IO-"'

e rev I1s o w%xness l-o 'H'ne isownorpl«ism ‘oe,lrween 36[0,:)]
aund Belogl, with  vrev og¥ = g% orev , and  that

o (as T Poin“ecl ou:\' n V‘LiQQ) u\is -S%.c“ %“ow& grows
the above Speciﬁco;hon a\one viunou} consxrucwlion,o
o “Progm.m” R ‘ou.‘}' also 'Hna“‘ |

e vev is d‘ua)r one ow o? a huge CoHeC“'fow o?; :‘:u.c\n
wi‘\—nesses » as every Perwsw\'cjfon I\VIS"'GQO\ o? (J-)

Aoes -Hoe Jo\: 5 So, reaw'rin rev “o be :‘»Lc\n o} w?"-ness
IS %r Yoo weak ‘o be useéu,\ as sFeci-‘:\?cQ:hon (and

Qmil “Aeri\m:hon» -g:v"ow\ “ﬁs \feauiv*emenl a\one W)us*'
invo‘\/e eix-\ner c\neo:hna or s\neer ‘uck ).

The above “":\neora” 1S \/e_rﬁ e\e.\me,vr"cs.v‘é.):> n ‘oo-\'\n
proo?s the \<e,3 nohon is +the o.s.‘;oc:ic:x:Livf-l-?3 OP Q\,mcl'{on

COVV\POS“L‘OV!. COLLTSE.) "'L\;S Smens o co eaovg

“\eorz) 5 \ow\ \A.V\A€T$"G.V\O\ing the O.\)DVC’. mclufw’es no
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knowledqe of whatever theory .

I:? the above T have cénﬁnec‘ m se\g b viewing
Lists as Quwc-\'ions and I (cle‘i_l)em}eé) iqnored their
steucture . Doin <iu,s,-\»fc;e Yo the laHer s, %\owe\/e\r,
casy . With a%%) G the -Fape of lists o? length 4
ond with elements o? "2\?‘3 B, we ,Pos-‘u\a-‘e (\mﬁ

N

\AV\TQO,SOVIQ.L\S)J Qr O,“ a :

g* n O%-Cé- «%vl’a o, E:r all g in C<—-B f
CThat s . preserves \;st shruchure 5 this QAO\;lr;oEal -
. requivewment, which is o t‘mposec\ upon ©, (ju\..s.'h ies

- dhe in-‘roc\uol-{on o? x besides o .) ,. o
We vow .sxren%-l—‘nen the s\oe.cigicochon o? rev  with:

(4.)“ vev in %-B é—oedB .

(U.nivers.a,“ quan*‘-igeo\, over B and J, | the coh‘,uncx-iov;
o? (o) gnc\ (1) Oom‘:\e:‘e‘g SPeci ies  list reVQesa‘ D
T‘nc\acl -‘apng ru,‘e. ,gr Q,mcl—ion.m m,m.Posi.kon. now immec\.focke.\gw
elds : | o
a vev o 8* , Q.V\A 89(—. o Yev ‘OO'Hn ,\m.ve L\JPQ B
%-Ce %-B , 05 reauireo\. T

The above 5“01‘3 is covn\o\elre\ inc\epewclen'\'.. o,r how +he
“fmcliona] View” or lisks is r‘e\aj:’ec\ 1o the “structural view»,
thet is , ino\e‘:enc\en“ of how liste oC a certain structure

are in't‘erpre"eo\ as gwc"-ions. As o result, the above is
eguo.ua well app\ic:aue {0 “cons-\is%” N “Snoc-,‘fs'\'s» s “do3n-|;545’f
or w‘no:" hove uyow. From +the poiw‘ of view o? EA-m.c{'ure ,

the c\i-g-‘erence. ween “cons-lists” and “svxoc—lisl-s». s cn‘,\é,

Q nO"’a'l'iona,l o.r-le%.c'} 5 On\S b:) meons or ""neir Qn}erpre%«:‘ ion
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0s yu.ncl-{ons can the two kinds o? lists be c\fs“-inﬁwist\ea‘
m o vneowxinggul woy - |

This exercise raises the q_ueslfon 5 ot ‘eo,sjr gw wme ,
wkch is +he rigkjr oumouvA' oQ emphasis o be p\,acec‘ upon
c\oA'as-t—ru.cmlwes compa.reo\ b the Lull a\ge‘ora.ic, shructures
re‘:resenjreol 53 these o\o.i—as-truclmres. The wost tellin
exawxp‘e, n this mspec+, s the a\ge‘omjc poor ness oc}
a(Xr2+%)  compared fo the richness of the notural
numbers with addition 5 swhtrackion R mu.\‘hp\ica:‘-ion, et cefera .
Ae T have cwren“a no idea. about the answer o this
que,S-\—ion 5 s discussion has o be posjrponec\ -ﬁar o while .
(Bu,jr, he who doubts o\oes no“- Sin. )

o.cl(now,\eo\gemen"s-. ‘\‘o Ro(o.nc\ :BacLhou.se who -Lﬁ%%ereol
a\\ this sim\o\g \"5 his ouskina how I WOu.\o\ o\erive o
c\eﬁnijﬁon Qor rev | and 1o the ETAC ?or suggesi—ing Sowe

improvewxevr‘s oc the \oresen"'a:l'?on .
a

Eindhoven , 9 Sep"'emker 1993
Rob R. Hoo%erwoorc\



