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Ca]culus ” b Sharon Curkbis and gavin Lowe

[Ox@)rd Universil Com u)-ifjj Loborqbwb, Yourks
Road, Oxford, OX1 3@D, UK, Jus+ bo Ior'nzj
(jou in the I)'lc:l'ur‘e:

'T u.o*‘e. —F‘o'm G, f‘ecen‘]' no+e /’P\ gr‘a,j)nica\

‘(ITormc..HD‘ we consider ro.P}ns o]() }he —I@rrr)
<V, S,.l’.,ﬂ) w}\ere \/ 1Is & ??n‘-+e set c?\fer‘—
Jrices, SGV 1S —H'we. source |, ieV is the +a®e)-,

ond AeP(VxS xV) is a {gm':)-e Set o()
edjes \abelled wh\ln elements olp S re,ore-
5en'}-inj relalions. +the edﬁe (v, R, v repre-
Ser\')‘s an edge @om v +o v’ labe?’ecl ]

7

So tar, so ﬁooc\ (that is, as lon5 cs the
use of dhe verb "o rePresen)r” does not bother

:jOu j But ha\f o dozen l’nnes -@m“-\er -Hne&

Ccs n'}'fnue

“We can now%rma]lﬁ deEne Ihe wc:j

in which ol Sra]ak represen a r‘elo.%on.

’Deﬁn;\—i(m 1 —rhe SrQF}\ 6:'({\" ,”‘;Vn%) VO’V‘I\’ ﬂ)

re]areserﬁ"s the relation R where
X(R ] (3 e, X e Xz X, NN = X raN
cj Ff Xgr '3 Xy o \;j )
©) V(v SvdeR s R S x )

X
J
We call R +the 'gtlfr_tif:]?_re}"aldovw of 9-4r

e e et —
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/Pemark In —H')e ]Drin‘}‘ed ho'}é ﬁom wl\jclq T C!u.o)'e,
(03 OCCuF're:d oy S'tng)e line and +he outer
Paren—n\esis ?air‘ Wa-S \ac‘tinﬁ . (Ehd of/]?emo.rk.)

There are all sorts o{) -Hwin\cj‘s wrong it h
’f-@)r' maula”  ( 0) . Minor  +h iﬂgs are hat +the
Lise OE X in +he Same contex? with and

bul‘}']"lou-. 5ulo5crf } con be viewed as ¢ hc’ash
OI[) iden)riﬁers " ond 4hat the use of }he
e]\iP-se ”5 ," Q)MOS'\' Cer‘%qinl +’o\1(es -n'n's

character Sequence outside +he  ra nge o?
welL daﬁnecl ‘@rmuiae . Much worse 1.3 the
Crumm:j Uuse OF quoﬂ}iﬁca}icﬂ. given

A expression , one coan c,uon-H over one
o? i+s Slaba\ C:@ee) Vari&bles, which -Hﬁen
comes & dummy, j.e.. . |locel (: ‘Dound}

vedi able of the clu.om_i-iﬁcu )'ion . in erc}b -}he
same L-JGD Gs in wkick lambda a\os»}rach'on
jurns o lobal variakle inte o local one.
1 know Eow to dea) with c:lummd variables
butr there are no such )r’ninjs as C(.u.mm_cj
exPressi(ms.

“This ]'mm'?_dia}'eb c\.isqua\iﬁes the existenkiol
quqn}i{?n'c:ejrion as Soon G5 we c{ecide te view
‘SLJD%VCJ:PI'ié;MQS a notational allernchve Yo
Punc)r'non acpplication (which is the onl wag
in  which If]i;qﬂ cope with subscr.’F}ion)‘f.jﬂlka
univerSQ‘ c[uan)iﬁconl}cfn 5(4@%1’5 {)rcnm -”oe added
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complicotion dhat dhe syntachic stotus of
c' and J 15 Comr}ej'e mas4erj .

I was /Ru*-‘ser M, ’]DSks’rrq ho , at the QATAC
sSession o? PAS @Fri\ 1995, Po';hl'ec\ out thal
dhe source o the trouble s the dcﬁ‘mhcm
O]P 9 with 175  hurmoered verhces W hich
-\fnen CCA”S {;r‘ ’Hwe. V\um\Def“ed X ~Values . -H@_
eliminated -”1056 -\wo (unc‘rio-ns v Numbers
Cand Yhe numbers themselves) IN->V and
IN - X B‘j {ﬂl'roducinj Yhe Cdumwrj) FV—%X

?;e'()ihilion 1 The Srigk 9.—- (V,s,l:,ﬁ) re pre-
|

sents the relation where

XfR { <3 :: X:(?S‘ N\ tj: fi’ A
J (7? g\/V,S,w:(V,S,w)eﬂ-.CCv)S(ﬁw)».

"B,_‘j thei poor use oF) S:jmbo(s , the authors
unnecessari}j enleeble ~heir F,eca. '@:r therr
%r‘aPhicc.l CO)Culu.s, butr we can be ?ra"e@] Yo

Yhem Qor‘ remindmj s ¢mce mMore -H'-e )Denalb
that Su)bscrif.))ﬁm lends Yo enteil.
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