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On naming

Tt is mpossible to do mathematics withoult inkrod-
ucing rnames . The main iSSues secem to be what
’ckings to name and how to name them . An im]:or{-
ant distinction seems *to be whether a name occwrs
P!’?marilj in Form:.clae to be mah'tpu.lal-.ed or is to be
embedded in sentences. We shall explore the latter
context ,First : '

Ng._wlcs_ jn_a_ii{\gg«'\_s_l;ig _COnJ:.ext

One should be cautious when inirooiucing o
_ "mean'mgless”iden{:iﬁer that is identical to a word in
the |an9ua9e of the surrounding prose . Standard

examples are the Dutch “U"Y == U is een onsamen-

hangende 9rao.F-- and the Englis\q “a” ~-in order
that a mighl: be removed-- and “17 --because I
may be emF’!’_‘j - On paper this Prolo)em can be al-

leviated b3 {-.j Pograp%lca\ means @ the 1den£f]0ier can
be mode to stand out 55 the use c-F italics or an ad-
ditional pair of surrounding spaces , but these dis-
tinctions are hard to render in the sPalcen word .

Great caution is called for when giving a nor mal
word a 5pec'a{:ic {edﬁnical meaning . Namin a set
“checked” or “preferred " a boolean “found”, a logi-
cal conneclor ”c\e]fines': or a type “chosen”  all but
Prec\u.des the use of these normal words in their

traditional meani ng .

But even if an auwthor explicil—.l. states that some
common words will onlﬂ be used in his {:ec\nnical Sense

and ‘FQIH"'F“”‘_‘) sticks to that disaiphhe s the choice of
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such ”meaninca]essf/ identifliers requires great care,
because ktheir pormal connokations can still invite
confusion. For inskance n a recent ma.nuscr‘ipl: we
encouritered wires that couwld be ”oFen” or "c]osed’:
but on closer scruking, wires could be in a third
state , which had been left anonymous but could have
been called ”ajar”. This nam]ha would have been very
faithful in the sense that transitions belween “open”
and “closed” only occurred via the state ”ajar_”. ye{'J
the nomenclature open/closed was unfortunatke, be-
cause too often the two are considered each other’s
h29o.'l'."|0h. In situations like these we oﬂ.en laene.p'é'
ted {romn the use of colours, eq. rea and blue for
just exclusive states, yellow as the name of some
property and wlﬂil:e,grerj,ancl black when we wished
to express a linear order. We also femem ber a 9rapl1
in which the vertices were red or blue, thereby intro-
ducing red , blue, and violet edges . So much for the
confusion that can be caused by the muléipla‘ci(zd op
meaning of common words and ly the awthor’s nabil-

iky to combrol which connolations qu:ﬁ zvqke.

A {:oLa.”j oliH’eren{' concern is whal we might call
grammajcica\ ﬂex{\oi\i{.ﬂ , 1.E. does the term &o be intro-
duced have or admit the derivatives needed . To give
on e_v:am]o\e or the Prok)em\s one mia%fi run inﬁo'J consider
the adJecl:ives simple and complex . Connecked to the
First we have the nown ’.:s}mp\'nci(:t:)”, the verb ”4:0 simp]]{’j‘:

and the noun ‘simplification” ; for the other onme we have

the noun ”comP\exiéfj’, the verb “to c.omP\:'CaEe , bub we
lack the analogous noun “complificaktion”, as the voun
complication won't do : it refers to the result and

not the act O-F comP\iCa{:ing. Confronl:ed with exis’:inﬁ
JcermanoloS«j , one may [ind onesell forced to coin the



the missing term , e.g. “to truthify” in the wmeaning
of “to effectucte the kransition {rom false %o true”
in ana\ogtj with "to Fa\sifb” 3 in choos{ns a term,
the need for such coinages should be takenm into ac-
count, (For ins}:ance, Uf)e .Fasf 9eneral accePEance OF
the bechnical ferm “stack” could well be due to the
fact that it is linguisélcal\j more COmForl:ab)e tha,
the older ° Pus%-dowh lisk ”) So much for gram-
madtical ﬂexib'a]'r(:&.

We wouwld like ko draw aktbention Lo a )incau.i:&?c
3f'r‘egu.\ari£‘j.. In princiP)e, adjec\:i»ras and Pf‘e{:ixes

are constraining @ a red dress is a dress , a wash-
tub s a Ltub . Seme prefixes , however, are 9enera,|—
1251 and hence 1mp\j a hidden hegal—.ion @

halg- truth s not a bruth . Nat wral ‘lcmgu.acazs &an
appare:n]:lxj live uoi(:\n this "rrecau.lo.rlf:tj s but we can-
not recommend it for the coirnage oF mathemalical
lervms as they are Speci]fi ca..llj intended to be wsed

in o logical context . 5o much for the Semi- group
that isn't a grouwp and the wzakld increasing sequence

that 1isn't incr‘eas'nhs‘

Another fuzziness to be aware of is the natural
wse o,F ”nof./: /élnd‘; and “or 7. TThe Prclo]em with “not”
is that we cannot indicate its scope, vide “not re-
Ltired or disabkled " and “not u.n'u-FormJ:j conve,rﬁe.n&.”.
The Pro‘o\em with  “or” s that it is Y‘nOS'L’I_:] exclusive,
vide ” Should T marry Jane or Ann?’ and “Is it a
boy or a cjirla" , but sometimes inclusive , vide ” rekived
or disabled”. The brouble with “and ¥ is that it is
sometimes Condunc*:'t\/e., vide “retired and disabled ,:
and somelimes enumerakive, vide “men and wWomen ol
'83 the Ltime we encounter “retired and disabled
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persons qu.a\'.Fc_.) “ we have had £, TIn Texas the
law says “ Stop while schoolbus is \oading and wn-
loc.,d'mca.”, in M™Missowri it says “while loading or un-
\oao\mg.” . Evidently natural ﬁanguacies are not well
adapted to cope with these constructs. The terminol-
0gy we are talking about be.'ma inlended %o be wused
i verbal reasoning, it pays to construct it in such a
way that such construcls can be avoided. We have
the {:\-ichoﬁcnm«j “less than ”, "e%ual [;o‘r/ and ,fcarec:dcer
than”. 14 reo.”b \nelps to introduce new rnames For their
heaa}:ionsl viz. “at least 7, “different from * and “at
mosjc” respec{l\/e,\fj. Ln t)'\is waj one a\laids ”hof: 31"20.{:—
er than ” and "less than or eq/ua.l T3 R — compare the

latker ome with "u.p to and ?nc.lu.clfna Neee . Similar-
ly “different from” enables us to avoid "not eclu.a\ to”,

and the Clu.ms:j “less or carca.l:er than ",

In short we suggest that when a concept is named
it might be a good t\—;in9 to give its COMF)EMC_V\E an
zqua”xj '\oos'af:’u\/e” name . There are EwWo reasons ’F‘”'
tkas; f’l"bf-]b, senbences with too many he%al:io»qs
q/u.lckl:j become u.H:crlEj Ccm{:usihq , vide “I’m not sure
that T doht dislike it if you are not present.” second-
lsj, the negation as in ”equ.al" versus ”u.heabuai" creates
an o.s_ujmmz{-r in the dichotomy that is often undesir-
able: it suggests that the positively named term is
the movre ‘-Fu.ndamen}:al one . ('Be..fore You aloJ'ec{: bfj Poin&-
ing out that eq/uals'l;:j 1S move {u.ndamen{-a,] than dif{erence
becouse eq,u.a[it-j is transibive while dfFre.renc,e is not |
[a\e_ase realize thal “at most” is as transitive as \ts

negahon ”ﬂreaker than ”)

To drive home the message  we shall analuyse the
emer‘gehce G-F A Nen‘}(nowh bu.’l‘- L.Lh—For'Lu_ﬂO.Le Lurh Op
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ler'asa. Ccrr'eSPOhdinﬂ to ,Igr'ea.l:e.r' H-yany and ” IeSS
than ” we have the ”inc:rea.s'.nﬂ sequence" and the
“decreasing sequence ” respzd:iue,\a . let us now ad-
i eq/ua\;l:j as well.  Tn the absence of new terminel-
09y, ”grea{:er than ¥ is then weakened to “not
less than” &r to 'fgreatcr than or eq’ual te” . For
a Seguence with X.i € X.G+1) the Cm’resFond:ng
characterizations a "not decreasihg se%uehce " or an
“increasing or constant sequence ' are e%ua”tj unaccep-
table. Mabthematical parlance Programmed around it
by calling it a monotonically not increasing sequence,
The whole Prob]em s solved bj inl:roducfna the acbecl;{v\es

“ascending” and ”c:lescencltng “

A final confession ko end this section with. In a
recent discussion of a Pzrmu{:a&ion algcriﬁlﬂm our
elerments began “wnmarked 7 and ended wp “marked’
We have now several reasons for regretling this term-
inologj: it desl—.ro\ljs the samme{:rs » it is very opera-
tional , and is on the verge of introducing marks as
mathematical objects. |

Names in a formal conlext

e e e e o o — —— — R o m = = -

In @ Forma‘ context there should be no COh-Fusior) as
to what are nmomes and what are wmore cOmPlica.f;ed
expressions . HRre P n* 3 , ¥, and @G identifiers
or are ‘Hneﬁ the result of aPPibma 3pec]a[ {uncl:ions)
denoted by X, T, Land T bo v,8,q9,r,
and Q res‘:>e<:4:'n.fel_tj.;:> Is P" a name or is it e-
qual 4o C’P')' ¢ 1Is subscriPEiOn a mechanism {or
name construction €.q. AARA,R; , or is it a speciaf

notation for Fu.nc{'ion application 7 The lakter is the
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only tenable in%erpre.{ra}:ion iF, a\[\{:e.r the introduction
of the in'.PIni{:e sequence  Xo, Xy, ., We encounter a
reference to < The difference seews 5119%'6, ow kb
notice that in the case of P4, Py, and A3 the name
A is n the same scepe available ,Fc-r other purposes,
whereas in the case O-F Xo, %45 -+ the name x iS5

alrzadj in wsSe as _Funckion '.den%irier.

Aside  Note that such Specia\ fu.nclion notatlions can
create -i::‘.jPogr—aP%‘.ca] and s‘jnﬁacl‘.lc Prolo’ems . the
oP.e.raJcor' ~  could have to be GFP]%ed to an expres-
sion o7, in gemeral, to a ov;nu\’cl-c.%arac):er araumenfj
and what is the value of P’ if those o]:eralcors do not
commute 7 Unbridled introduction op such sloec'ta\ ,Fgmc—
Low notations is t\n&re{-\we not recommended . (End of

Aside. )

In the .Fo”ow'mg we assume a re,aéiva]j modest
syntax for names introduced by the auwthor, say not
much more ComP)ical:ed -L\ﬂan . seq/uence cp |el:{:ef'5 amd
d‘.g]&s starting with a letter., We do so because i our
.e_xPer'.znce \iH’.\e 18 3ained b:l {:he 1h£roduclrio'h aF
bwo-dimensional names n .Fommj .Sc,i"i[ol:s . €9, G‘;H
But evernn with such a strict sbnﬁax our Freedom in
choosing is almost wunlimiled and it is the wrikters task

o ex?lo{“- that J:reec)om w'.seb.

We take {f\qe pos'u’;'tcm -Uﬂo.’r P:rmulae'.s main Pu-f'Posa_
is to be manlpu.lal:ed and that | E\'\ere,?orc_, our cheice oF
names should _Ioe amded by the ease oF manipulation,
The first consequence s that o short name is belter than
a \ona one ., —Frfvial and o|ov-’ou.5 as -Une conse%uemce

may be , n this do.j and age it needs to be staled
exPl\cll:\tj as it runs counter fo the Propaao.wda with
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which \n?g%er—level programmmg languages have beew
gsold fo the Procarammihs Commu.n?-[—.g , the idea being
that the choice o{: su,F.Ficie,mt[j descr'\?{:i\/e names
would make programs ”se\{‘— zxp\anq%orvﬂ . This,
however, wWas a {allacai many  a programmina erfor
can be traced down to the use of identifiers that
were deemed to be SuF‘PC]entlgj deSCriP{ive, Tn the
case oF a {;o{:alb maaning]ess 'tofe»ﬂl:i.p{er L ;s ohkvious
both to the writer and fo the reader that all relevant
properties must be stated axpl‘.ciélj,

A second consequence is that one showld choose
one's dummies Care‘;u-“j‘ (Par{:lcﬂarig.j 'm the case of
a c’ose]tj kmit ‘t%eorlj it can pay n the case ar substi-
tubtion it s pre?erable to have the variables substituted
por named d‘-FFerehl:[(j -From what is SuBSJcIEuEedJ a
dIF(:erznc.e. which removes a poss'-\ole- Sowrce of— COY\»FU.’
sion and error; often substitution can be avoided
alfcoaal:her by c\nocsina the same names,e.g. naming
an arbitrary Jolution of an equation by the same
identifier as has been used for the unknown of the
equalion . Note that both difference and eguality of

names can obe axploiﬁzol.

TR'.rdlb, we oF—tzn mtroduce names n 3rou.f:5 with
some internal skructure , 2.9. in Pa'ars, in Cjc]es, 'm‘ o hier-
archy , or reFlechian a combinotorial state of affairs (eqg.
vertices and .edgzs o@ a {:rianale,), We s{ronﬂlfj 5u_3ae.g{
to choose names that reflect such structure as 'F“'“j as
poss'nue.. We don't need to elaborate on the available
Leohn‘-q/ues such as primes, corfespondence between
small and capital letters, alp\nabelzic order , O-\PL‘ICI‘DEL{:I'C
near ness, multi-character names, but we do wrge the

wHLer '{:0 Fa:j Q.H:en'\l.ﬁC)h. (T\do recen{: examples . /1‘3@-
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centij we saw n an o.rcju,menl: E\qe idenklfa’ers XS‘ s
N5, fx, [y replaced 103 P, Q,p,and q, and the
".s';mPl'.F;co.&lon” was striKing. The new £erm'.nolog<j
SighiFicanf]U reduced the demands on the \nand-e:je co-
ordination recllu}red for the arﬁu,mer\{:’s deve_lol:ment;
it also made the argument much mare P\easan{: to read.
The other recent zxamp\a was a theorem about sets
A,B, C,and D . Formulation and Pr'oo{-\ s{:rong\j SLLj*
caas{:ed that the number «Fou.r was essenklal, {:lﬂougln
the theorem was a .sPec,‘aa[ case of any number of
ccjclico.llj arrcmgad sets. Tn the author’s {ormula-
tion, the cuclic order was ABDC . We would like
to au.scaes{: that the un?or’cu.na{:e J:e:r-m'uholocatj —
and ,Fu,rltlner' notation , to be CLUJEC honest —— couwld
have played a dle in the awthor’s ,Fai!u.re Lo discover

the ganera\'lsaﬁion. )

Besides the ques%fon how to name there is the
CLL,LGS‘L'IOH_ what to name , and here lies a second reasow
why we wroge the author €0 choose his names as care-
?u.\).j oS Possi\ale‘ “The choice uSuanﬂ bein9 di{:’{‘icﬂﬁ, the
author thus increases the Probabiliéj of discovering that

the narme 1S not needed alter all. "Two l:‘in'nnﬁs shouwld be
avoided: SuPer{f\qus hames and hnames ,P:r the wrong
OBJQ.C‘{:S. Not c\aiming an exhauwsktive treabmenk o€ Hne

topic, we Confine ourselves to the wnost frequent SYymp -
toms of 'madeq/ua_’ce hc:tm"ns. On ar\:'l%ra.rﬂ }denHFIer
wsed cmls once s Su.Perﬂu.Ou.S , €49 ” Ever__u, in{:aam—
N Cbreo.{:er' than 1 can be .Fac{:ored ints a Pl‘odu.cf
of primes in only one WQLd,” - -Courant and Robbins
in “What 1Is Mathematics ? —= . ThougH a szcrzl:ar‘tj
could weed it aut, this sin s remarkalob {:r—ecvuen't.
{1n PO.SS;ng we note that 'greaker than 0" would

have been Pre{‘arcx\ole, Jclr\e em\o£5 T:f‘odu.c.{f OF Pri'mes
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being ugMGLu.e_ as well.) Su..fber'-r[u'r{:a can also be not-
iced n o statement like 7 In -l;riang]e ABC the
bisectors of the angles A, B, and C FES‘FECJ:'\\/?.\kj are
concurrent . instead o_F “In a Jcrlangle the angularr
bisectors are Concurren{:.”, Mild Sﬁmp'toms are dis -
p]ajzd when the Lext 96{75 enwmerative |, with lols c{\
”respec{:'.vehj"_ A more serious S&m[a%om 1S u.Su.Q.llnj the
occurrence of "without loss of 3,e,neraliéj we can Choose
or a similar clause | for then the chances are %Tg% that
an u.,nde\'l:jina Sjmme%rﬂ has been das{:rotjo_al Iotj an
overspecific nomenclature. We called the latier Symp-
tom ”more serious”’ becawse we have yimore in mind
thon juS{'. a cosmetic reJ}ormMa%io‘n of the arcjumenf:

s often ndicative o? the Possibﬂ‘.éj oF desi9n3h3 ah

essenLiallj .Su,PerIor Qrgumen{: - za, rePlacing a com]m‘-
na{:oria] case cmalgjsis b(_.j a Cou,h{:'mg arsumenf-—- .
Se much for avoid able ﬁames. We now tuwrn to the

question whether the right things are named. If not,
the 3znera\ SUmPI:on is clumsiness o-{ the deve)opmenf.

We shall mention some common examples [irst.

. iDe.P.n‘ma the natural numbers as the 'ml;eaers from
1 onwards (with n its wake the failure to recognize
1 as the empl_:j Produd:, etc.) . Avoidable case anal-
yses and clu.m35 formulation are the standard \o:j—

Proa\ucks .

¢ The Su.perﬂuous a.r'Su,menJc, or no.ming o {unc{:fch
instead of an expression. A function's characteristic
proPerEU is that it can be CLPPhed ko diffaren{ argwmehfs)
and if that flexibility is not needed and a —EuncHOh
nome , |l say , o.\wa-bs occurs in the combination

" Tila) ”, 't couwld be argued that o name {or that comb-
ination, P say , would have been more aFProPria£e..
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The F\wenomenon occurs ofbten , and W owe count sub-
scription et , as notation ‘For .Fu.nc-l:'non aPplica~L10n it
occurs very often. Somebimes it is delended on the
carou.nd that n a Few isolaked instances the Pu.nct‘:foh s
applied o okther argu.menJcS, but o notation {'c;_r substr-
bubion cowld caker for these ‘msi:ances,as. T, /P(O'/G‘)I

or (0G. Pla) for 1) - we have also seen
=03 P with the rule thet the \ow—fnrioriéj semi-
co\on iS F‘Ig“\?".—QSSOC]O.L'IVQ'—— . 50m5£\n’1c5 qu_ need.

to express universal qua.hiir{cal:ion (over @) is {elt

as a compelling reason {or a.dopl—.?nc)' the convenbion . /Peof’e
feel comfortable with (Ac: Ti@))  but less so with
(QG'“ /P),U-hderseandab}juonole.n'nca w}\e{:her f)-ae. dummg G‘.
S o.rb'n{:ra.rs or not . In contexts where wniversal Cf’uan‘:‘lp'*
cation over & is the order of the day, Sreajc economy of ex-
pression can be achieved by de.nol;ina wniversal ci(u.o.m':i-
fication over @ bj a reserved bracket F:»a.ir, eg. [P]
mstead of (AgG TI_CG‘)) .

. Na.m'mg a subset versus hamina the characteristic
pred‘;cal:e. Given the przc\ical:e primeé  on natural wum-
bers, We can o\e.Fine the set PRIME by

PRIME = {n]| prime.n} ;
conversely | given the set PRIME |, we can define
dn the natural numbers the predicate prime by
(o) prime.n = n € PTRIME

Thn view o{’ this one-to-one correspowdence., we need
Cm\:j one o.(; the tweo. We have observed thal the
ma.‘_')or‘n{b of mathematical texts oPJc for PRIME .
In view op the s‘\m;\aril:j oF the \eF{- and the rfca‘qé—
hand sides of (0) the choice seems almost irrele-
vant . But it isn't, because the loaica\ connectives
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have bee,n deve\oped \oe“—.er Hﬁaw Jc\nc sd:—[:\«eore.{icd
OPZrOJ:.orS . The latter —— v, n, =+, and N —— Sw{‘-
fer from the constraint that cach element of the re-

sult is an clement oF at least one o{? the oFer'ancl.s
and = ~- suffer from the anomalj that the

or -- =
result is a boolean value. By way OJF Nustration

we recen{:](j saw a proof that for some predicates
a,b,c, and d the predicale '

a=bsc=d

was everuwhere true ; the o.u,Jc\nor, however, had wsed
sets and had formulated his demonstrandum as

A+B = C+D

TIn short, b}j his decision to noame the sets ‘nstead
of the predicates , the author had cbscured moast of
the symmetry ( with the result that he ¥a1\ed to dis-
cover straightforward eneralizations of his {:Le.orem).
Also, do we like to need to know

Ao (®\NC) = (A~BNC ,
whereas
(b\BYnC = aAa\(BanC)

is invabhd 7 In genera\ , we fou.nd the aPP\icaL’ion of
the \oca‘:ca\ connectives to the P(ed';Ckaes mucln more

convenient .

Note . The Prepondera.nce oi; hamed selcs Qver Hamed
Predicalces is the result o?- an educational bias, which
is also reare‘chable for cther reasons: Venn- clia.f)r-ams

do invite case ana\asis. (End of; Note.)

. n the derivation of an o.\gori{km compuﬁihg the
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coordinakes (X,Y) of a pixel on the screen, the
subzxpréssiovws (X -X0) and (Y-Y0) occurred all
over the place ; CO.H'-ng the p'uxe] coordinates

(X0 + x, Y0 +y) would have circumvenked this. TThis
was G very 5‘-m1:>la zxamP\e ; anyene w\EL\ experience in
analak'\cal cieome‘:rj knows how much di\f‘l?grznce the
choice oF a coordinaLe saskem can make . ’RepeLiEioh
of lengthy or similar subexpressions is the wsuwal indica-
tion of an u,-n{orhu.na\:e choice

The gain can be more radical. The a\gebraic :

iden ki Ej

(a—\-;)‘(b-d + (b—-\v)-(C-o.) N (c-\a} (a-b) = 0,

which -for reasons oﬂ-\ ngmmekrb [} verj easy to veri-
{:‘j! is %\—»e slqorjc.esl:, ?roog (a.na\jl—,{c,a\ or nol:) Wwhe L’.now
of the fact that the albitudes of a triangle are con-
current i if two of the addenda e%ua\ 0 , so does
the third ! The above Proof, however, presupposes the
CO‘nCeP'!:u.a\ avai\a\oi\fl'«j of vectors, their diFFer&nces‘/
and their scalar products plus the rules of the
CorrzSPonding calculus.,

Lnadequate naming tends o manifest iksell
pretty c\zar-lb. We are the ;irsk to admit that in
6cner—a\ it is less clear how to impraove the situakion:
as the above example shows, the concept to be
named might need to be invented. We do hold the
be"\er, koweverd that wn the process oF such nvention
considerations of notational convenience can be of cm-
siderable hewristic value. ((We do nat know how (ayley
and Sylvester invented the matrix calculus, buk we can
think of o scenario that starts with them 32£Eina
tired of writing over and over again
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Q‘l‘l'><1 + Qiz' Xp + - + g1!’1'}"‘!-: = Y
Aoy Xy # Rapr Xq + * Banxn = Y2
Any- X4 4+ Bpg X + + Pan-: Xy = Yn ,

Sylvester \oos{nB his patience and Cayley tact fully
swaaes‘:ima “What about  H - x = Lj? )

(End of o's)

* )
2

A F.‘na\ remark , be it on the borderline op naming
and notation. We all know how , early in the last
cenbury, British mathematics was nearh:j killed b:j its
adherence to Newton's {luxions and how a coup of
the Rnaljt’. cal Society n Cambn‘dae was needed for
the conversion to leibniz's method. Tn cetrospect it is
hard to see w\-\g several 9enera{—ions off mathematicians
could stick so -&ehaciouslj to tbe. Newtonian version of
the caleulus. British insu\ari('-g has been offered as an
explanation, so has an ill- directed Patriofism , buwt
these are me.re13 Socioloaical exP\ano.LiOns. The whele
affair must have had a technical side as well. It has
taken so 10n9 that we must conclude thet at least from
teday's vantage point there was on\j a dim awareness
of what a well-designed formalism can do for us. Lletking
the 5Umbo|s do the work while manipu\a\‘,—mg uninter preted
formulae represents a conception of deing mathemalics
that must have been almaost e,hl:lr'clj Fore{an to those
3enera{icns= ka.d ease of man‘;]au.la.\[,ion bZen a recos—
nized issue, the Jcrageda would Pfoba‘o]a have been
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pre vented.
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