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Abstract:

Claudine Engel-Tiercelin, professor of philosophy at the
university of Panthéon-Sorbonne in Paris, 1is an expert on the
logical-semiotical inquiries of the american philosopher
C.S.Peirce (1839-1914). In the present paper she elucidates
Peirce's 1logic of vagueness, a thoroughgoing theme in many
scattered quotations from his Collected Papers.

The logic of vagueness 1s applied to general signs, symbols,
(divisible into terms, propositions and arguments), and can be
treated, according to Peirce's triadic categories under the
headings: 1 Speculative Grammar, 2. Critical Logic, and 3.
Rhetoric. The author treats the first of these divisions with
illustrative examples of vagueness vs. generality, and objective
vagueness in the so called informed breadth and depth aspects of
the sign relation. She stresses, however, in consequence of
Peirce's realistic ontology, that vagueness exists in reality, it
is not just a nuisance in the language that ought to be removed
by the logicians. Thus, application and further development of
Peirce's original ideas, as they are explained in this article,
may have a word to say about the danger of being too precise in a
mathematical modelling of the world, and about the enigmatic
status of indeterminacy in physics.

This paper was presented at the "Seminar i Almen Semiotik",
Aarhus University, on december 7. 1990. I am grateful to Anne
Marie Dinesen, Aarhus University, who arranged the seminar, and
to the author Claudine Engel-Tiercelin, for allowing this rapid
publication as a preprint in IMFUFA's text series.

Peder Voetmann Christiansen
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PEIRCE's LOGIC OF VAGUENESS

By logic of vagueness are usually meant today inquiries made
outside the field of classical logic.in order to build multi-
valued logics. Such inquiries are most often concerned with
the vagueness surrounding ordinary language and by the ne-
cessity to appeal to some non standard logic in order to ac-

count forlthe‘paradoxes arising from{vague predicates.

Therefore such a logic is intended as an analysis of the

cOnditions of_production,and determination of meaning.

Let us be clear, at the outset, that when Peirce accuses the
loglclans of having neglected vagueness1 and'claims that he’

'has achleved a loglc of vagueness almost completely (5 506) ,

he alms at somethlng rather dlfferent _although he himself
makes inquiries towards a trladlc logic, and is interested in
the problems related .to the semantics of vagueness surroun-
ding’ ordlnary language, his basic prOJect deals flrst with

the specific semiotic as well as ontologlcal conceptlon he

'vhas of loglc2 Accordlngly,- Peirce's loglc of vagueness

presents 1tself as a general theory of the vagueness affec-

tlng 51gns In that respect such a log1c is "everywhere"3.

'Yet it should not be confused with some general semiotic, in

so’ far as the only 51gns con51dered are symbols (and not

icons and 1ndlces)4

As a logic of symbols, the logic of vagueness will neither be
confined to a theorv of vague concepts nor to a theory of
linguistic terms only. For "the rules'of logic hold good of
any symbols, of those which are written or spoken as of those
which are thought" (1.559). But symbols or "indeterminate ge-
neral signs" .are only signs because there is a rule, a habit,
a disposition or a convention to interpret them or to use
them as such: hence the logic of vagueness will have to elu-
01date the rules and . hablts that govern the productlon of
symbols ' '




Finally, symbols are the only signs that allow the completion

... of arguments: the logic of vagueness will thus be a formal
“logic, obeying the rules and norms that govern the sound
functioning of inference, and accordigglewggg_ggigcip{gg;pf‘

~ bivalence, contradiction and excluded middle, which are the

minimal requirements for classical extensional logic.

But for Peirce, 1logic 1is also inseparable from ontof6§y;

. therefore any account of vagueness will never be dealt with

as such; together with the general and the individual, va-
gueness is indeed, but one of the three terms that are

- brought forth through the categorial'éﬁalysis; moreover it is

mereley one, together with the general, of the two figures of

- the indeterminate, both of which are opposed to the determi-

_ nate. Thus, Peirce's project of a logib of vagueness wili be

more accurately defined as the project of a general theory of
the various forms and relations that the indeterminate and
the determinate may legitimately take.

I shall examine the general principles under which Peirce's
logic of vagueness fall, such as it is conveyed to us in what
constitutes the first of its divisions, namely Speculative
Grammar®, before presenting the domain of application of va-
gueness, namely the informed reference or, in Peirce's terms
"breadth" of symbols, as well as their informed meaning or
"depth". As a conclusion, I shall try to indicate what
Peirce's project can bring to contemporary analyses and to
wonder whether Peirce is finally favorable (or not) to the
idea of giving up classical logic.

1. THE PRINCIPLES OF SPECULATIVE GRAMMAR

Speculative Grammar is that part of logic which deals with
the formal conditions of symbols that have a meaning (1.559;
4.116). In modern terms, we would say that grammar has to
establish the syntactical and semantical conditions which
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symbols must obey, (aithough such modern classificetiQnSjare
always somewhat unfaithful, as will appear in what follbws,
to Peirce's own divisions). Such a rxﬂm@tive character ' of
~grammar is decisive. Indeed its task is to establish what

must be tfue.of the representamina that are being used by a.

'scientific intelligence, in order for them to embody fany
meaning whatsever (2.229). Hence grammar may be characterized

in the following way:

First, it is a formal, "quasi-necessary" (as Peirce sometimes
says) theory, (2.227; 210), which will consider .the illative
. relation as the fundamental semiotic relation (2.444n).

Second, it will follow a rule which is in keeping with the
‘nature of signs in general: namely a sign or symbol has only
ﬁeaning within_the‘proﬁositional context (and es-we shall
‘ see, even the assertiye dontext),'in which it is iﬁserted,
’(4.583;17cf;"4f56,551)5 In that respect, thought, being a
sién, is no exception to that rule: "thought must have some
"-possibie interpretation fof some possible interpreter",-
wherein lies the very being of’its'being (4,6) (in other
words, its dialogical'charactef)'(Ms’931;5.257,5.421); Thus,
Speculative - Grammar is identified with some Erkenntnis-
theorie or epistemology which considers "in what sense and
how there can be any true proposition and false proposition,
and what are the general'cohditions to which thought or signs
of any kind 'must‘veonfofm in order to assert anything"
(2.206). | o | | |

Thirdly, the principies put forth by Speculative Grammar will
only be valuable in sb far as they apply to some scientific
intelligence, namely an intelligence which is incapable of
intuition, in accordance with the conclusions established by
the articles published in 1868 in The Journal of speculative
Philosophy (5.213-357), an. intelligence that has no other way

to learn except by following the rules of inductive, abduc-
tive and deductive inference, as applied to experience, but
an intelligence which has also accepted certain aims and me-
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thods, among which the principle owing to which a discourse
is meaningful only if its deliberate aim is to put the pro-
cess of rational inquiry at the service of knowledge and
truth, which can only be reached through self-control pro-
cesses.—_Such_.an .ethical _dimension of .logic is very important

in order to understand Peirce's analyses. Speculative Grammar
will be a theory of the conditions which any scientific dis-
coufgé;ﬁﬁst be submitted to in orderrééjﬁéve any meaning ahd
torbe,bapable of reaching truth. Peiréé?é theory of meaning
isrby the same token, inseparable from his theory of truth;
this is why it is very difficult to talk of Peirce's theory
of meaning and reference as such, in so far as such questions
are intimately linked with the problems of determining truth

conditions.

Fourthly, Speculative Grammar is understood as a theory of
assertion. Briefly, an assertion, for Peirce, is what enables
one to distinguish between the volitional content from the
representative or propositional content. Assertion 1is the
symbol which articulates the iconic elements (that is the
elements which have some formal resemblance with the object)
and the indexical elements (that is the elements which have
some physical resemblance with the object) of the proposi-
tion. It is upon the symbol that the whole weight of asser-

tion bears”?.

Moreover, an assertion has no meaning except through some
designation that shows whether one refers to the real uni-
verse or of what universe of fiction it is about (8.368).
This explains how important the indexical element of the

proposition is.

An assertion is an act in which a speaker addresses a 1li-
stener, formulates a propositional symbol and assumes some
responsibility concerning the truth of that symbol. Then, any
assertion implies, from the part of the speaker, that he be-
lieves or knows what he asserts and that he intends to convey
the same belief and the same knowledge to his listener. Thus
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it is first of all the speaker who has the main responsibi-
.lity; it is his task to eliminate any imprecision or ambigui-
ty that might be an obstacle for communication. Which invol-
ves; on the utterer's part "a voluntary self-subjection to
penalties" in the event that the proposition turns out to be
false (Ms. 517). And Peirce goes so far as to say that such
penalties are comparable to the legal penalties associated
with making a false statement under oath (Ms 517; NEM.IV,
| p.249). ‘ ' o | '

All this presupposes on both parts that they have a certain
qupetence and that they partake to a community of ideals and
' aims of speech. Both want to communicate, to learn and to
know, that is to try and suppress all kinds of ambiguity and
imprecision that might creep into the rational process and

break communication.

Speculative Grammar thus involves, at least, a theory' of
'communication, a theory of the norms that govern communi-
qatidn, a theory of propositional symbols, a theory of truth,
of meaning,.of belief, and of knowledqes.. ‘

All these compounds are to be found in the way Peirce con-
ceives his logic of vagueness. As a matter of fact, the Very
frame of it seems'indeed_unavoidable, in view of its very
definition and of the aims of logic. Indeed, how is one to
reéch a correct theory of assertion, that enables one to:
progress towards knowledge and truth, while taking intolac-
count the fact that our knowledge is entirely wrapped into
signs which, by nature, are utterly indeterminate?

"Honest people, when not 3joking, intend to make the
meaning of their words determinate, so.that there shall
be no latitude of interpretation at all" (5.447).

But, on the other hand, "no sign is absolutely precise".
Hence, how do we - and can we - resolve such difficulties?

Such is the challenge for a logic of vagueness.



2. THE SPECULATIVE GRAMMAR OF VAGUENESS: PEIRCE's THEORY OF
INFpRMED BREADTH AND DEPTH

i
1

|
— — __.Speculative--Grammar--is.-supposed-to--determine the formal con-_.______ ___

ditﬁons of the symbols that have meaning. The Speculative
Grammar of vagueness deals with the formal conditions of the
symbols which are determinate or indeterminate in meaning.
Any, symbol, as a sign, is capable of determining a further
symbol which interprets it or translates it: so that it is at
least potentially indeterminate. l

To [that leading idea of the logic of vagueness Peirce adds a
twofold thesis: no term is absolutely indeterminate; no term

is absolutely determinate.

First, the only way we have to know something of a term is by
comparing it, or putting it into relation with another term.
An |absolutely indeterminate sign would designate a property
whilch would have to be shared by all things. Hence we can
foqm no conception of such a property.
|

"We have no propositions whose predicate is entirely
indeterminate, for it would be quite senseless to say,
! "A has the common characters of all things," in as much

as there are no such common characters" (1.548).

|

Petie writes it to William James:

"(No term can be)... absolutely universal, since of such
a term nothing could be truly asserted (,) so that it
would be quite meaningless" (L.224, p.7, August 1905).

Meaningless indeed, for one the main principles of semiotic
is such that any symbol must have an interpretant, hence some
informed or essential depth. Otherwise, it cannot take part
into communication or dialogue, for it is not capable of be-

ing interpreted.



* Besides, for a term to be said absolutely indeterminate, one
.should be able;to know all the possible predicates with re-
‘'spect to which it would be indeterminate. But such a list is

' :1nf1n1te. Henée if we stick to the level of the cognizable,
‘.any term is at 1east potentially determinate. As Jarrett

Brock has accurately pointed out, what is here being ruléd

.out as unintelligible, 1is the notion of an absolutely,

simple, unanalyzable, indefinable and hence inexplicable

‘*i:general term- the stock in trade of traditional Cartesian

Philosophy.‘As.Brock.sayslﬁWe are éupposéd to "just underf'
‘'stand" the meaning of éuch terms without being able to convey
théﬁ to others. They.must.“just ﬁnderstand" them also. We
might Cali such terms self-defining in order to show their
affinity to another intuitionist's dellght - the self- ev1dent
' (self- justlfylng') judgement9

We have here, in a nutshell Pelrce s. total rejection of "the

salad of carte51anlsm.ﬂ

Second, it is also from Peirce's anti-intuitionism and anti-

feduCtionism that. proceed the afguments in favor of the the- -

sis according to which no term is.absdlutely‘determinate.'

"A concept determined in all respects is as fictional as
a definite (precise) concept in all respects"(7.208).

What would sﬁch an absolutely determinate term amount to? A
logical atom, "incapable of logical division" (3.93). Now, a
term "however determinate, may be made more determinate
still." For example, the second Phillip of Macedon is always
capable of logical division into Phillip sober and Phillip
drunk (3.93X. An interpreter has always the right to consider
that Phillip was a different man in different times and pla-
ces. A term such as Phillip of Macedon may thus always be
considered as a general term covering the different states of
Phillip. Such an analysis is one of the most constant matives
in Peirce's theory of knowledge and one of its main direct

consequences is Peirce's admission of real universals or ge-
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-neral terms: since no percept is entirely determinate, since

no knowledge is entirely determinate, generals must have a
real existence. Such is the conclusion which is drawn by
Peirce in his 1868 articles, which are directed against car-
tesianism,—-and.-which .are widely developed_ in his 1&1;m3§§iew

of Frazer's edition of the works of George Berkeley (8.7-38).

As eérly as 1867; Peirce éitempts to;formalizelthose resuits.
In Upon logical Extension and Comprehesion (2.391sq), a the-
ory of information is presented, which tries to accomodate
the relations of terms with a universe of discourse in De
Morgan's sense and within a given state of information. Thus,
if each term is endowed with a breadth and a depth, corres-
ponding respectively to "all the real things of which it is

predicable" (2.407) and to "all the real characters (in con-

tradistinction to mere names) which can be prédicated‘of it"
(2.408), Peirce pays no attention to essential nor to sub-
stantial breadth and depth: indeed, ordinary information
"lies somewhere between two imaginary extremes. These are,
first, the state in which no fact would be known, but only
the meaning of terms (essential information), and second, the
state in which the information would amount to an absolute
intuition of all there 1is, (substantial information)"
(2.409).

Nevertheless, if the distinction which is thus established
between breadth and depth partly covers the distinction be-
tween extension and comprehension, it cannot be reduced to
it. The analysis which is only limited to terms in 1867 is
later generalized to propositions and arguments (2.407n
1;5.477), in virtue of the fact that Peirce holds such an
identification to be not only possible, but desirable
(2.407n1). As a consequence of this, in S< P, "one can
indifferently speak of S as subject, antecedent or prenmiss,
and of P as predicate, consequent or conclusion" (3.175nl).
The theory of informed breadth and depth now satisfies one
requirement of the logic of vagueness: its necessary appli-
cation to all symbols, terms as well as propositions and



arguments.

In so generalizing to arguments one can now associate, on the
. one hand, interpretant, predicate, consequent, conclusion and
depth, and on the other, subject, object, antecedent, pre-
miss, argument and breadth. Breadth will not only be defined
by whatever a symbol applies to, but also by whatever implies
‘it (its implicans) whereas depth will be defined not only by
4whatéVer-is said of the symbol, but by whatever it implies

‘(its ‘implicate or implidates).

As you may have notiéed, the category of breadth covers a
wide domain ranging from questions of naming} denotation,
reference, extension, application to questions of predi-
.cation, and implication (since whatever is truly predicated:
of a given sign is in its breadth, but also whatever implies
a givéh sign); the catégdry of depth ranges over questions of
meaning, connotation, definition, intension, intention, and
‘also of course of predication and implication, since the pre-

-dicates and/or implicates of a symbol constitute its depth.

Thus, if a symbol S implies a symbol P, not only is P a part
of the depth of S, but S is also part of the breadth of P.

3. THE FORMS OF THE INDETERMINATE AND THE DETERMINATE. VAGUE,
GENERAL, INDIVIDUAL '

- The principles that are proper to Speculative Grammar to-
gether with the relations between the indeterminate and the
_ determinate impose a certain treatment of vagueness, accor-
ding as it appears at the level of breadth or at the level of
depth, but also with regard to the general on the one hand,
and to the possible forms of the determinate, on the other
hand; and finally according to the situation which is involved
in the act of assertion.
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1) Vaque and general in breadth

In so far as they are both figures of the indeterminate, and

despite what opposes them, vagueness and general are, from a

——_____ formal_point of view, "on a par" (5.506). Vagueness is "the

antithetical analogue of generality" (5.505). Let us have a
look at the texts:

"A sign (under which designation I place every kind of
thought, and not alone external signs), that is in any
respect objectively indeterminate (i.e. whose object is
undetermined by the sign itself) is objectively general
in so far as it extends to the interpreter the privilege
of carrying its determination further. Example: "Man is
mortal." To the question, "What man?" the reply is that
the proposition explicitly leaves it to you its asser-
tion to what man or men you will. (cf. 2.357). A sign
that is objectively indeterminate in any respect is ob-
jectively vaque in so far as it reserves further deter-
mination to be made in some other conceivable sign, or
at least does not appoint the interpreter as its deputy
in this office. Example: "A man whom I could mention
seems to be a little conceited." The suggestion here is
that the man in view is the person addressed; but the
utterer does not authorize such an interpretation or any
other application of what she says. She can still say,
if she likes, that she does not mean the person addres-
sed. Every utterance naturally leaves the right of fur-
ther exposition in the utterer; and therefore, in so far
as a sign is indeterminate, it is vague, unless it is
expressly or by a well-understood convention rendered
general." (5.447).

Second text where the definitions are to be found:
"A sign is objectively general, in so far as, leaving

its effective interpretation indeterminate, it surren-

ders to the interpreter the right of completing the
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determination for himself. "Man is mortal". "What man?"
ﬁAny-man'you like". A sign is objectively vagque in' so
far as, leaving its interpretation more or less inde-
terminate, it reserves for some other possible sign or

'eXperience'the function of completing the determination.
"This month", says the almanach-oracle, "a great‘event
is to happen".'"What.event?" "Oh, we shall see. The al-
manac does not say that." (5.505) '

~ But Peirce also gives the'formal«conditions #hat vagueness
~and generality obey respectngly:

"Perhaps a more scientific pair of definitions‘would be
that anything is general in so far as the principie.of
excluded middle does not apply to it and is vagque, in so
far as the principle of contradiction does not apply to
'it._Thusf“although it is true that "Any proposition you

please, once you have determined its identity, is either

true or false," yet, so long as it remains indeterminate
and so without identity, it need neither be true that any

proposition ybu please is true, nor that any proposition
. you please is false. So likewise, while it is false that

"a proposition whose identity I have determined is both

true and false," yet, until it is determinate, it may
be true that a proposition is true and that a proposition
is false" (5.448). ‘

Thus, it is the context or the situation of assertion that
gives the rules of the right functioning of vagueness and
generality. But the situation is far from being edenic: the
question is not so much to describe a situation of communi-
cation or of dialogue between speakers that care about one
another than to provide the rules of a game. As Risto Hil-
pinen has pointed out rightly, such analyses have much in
common with the strategy adopted by Hintikka in his Game-

Theoretical semanticslo.

What is indeed at stake here, is not any kind of communi-
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cation: it is the communication of truth. Now, for Peirce,
truth goes - hand in hand with the adoption of beliefs:
therefore, the speaker must, one way or- another -have his-
belief adopted by his listener. For the aim of communication
__is;pothingrvbht_ﬂahmendeaygu;ﬁﬁé make thé pe;ggpi;ddre§§gg;

(i.e. the interpreter) think in a certain way," that is be-
lieve something (Ms 284):

"The assertion consists in furnishing of evidence by the
speakér to the listener that the speaker believes some-
thing, that is, finds a certain idea to be definitively
compulsofy on a certain occasion" (Ms 787; 2.335).

No wonder then if the assertion situation finds its expres- .
sion in descriptions which have more in common with conflict
thah dialogué. The spéaker who asserts a érbpositioh accepts
to be held responsible for it, and subjects himself to pos-
sible penalties, in case the proposition turned out to be
false:

To assert a proposition means to accept responsbility
for it, so that if it turns out ill, or as Mr. Schiller
says (by implication) unsatisfactory, in a certain way
which we need not define, but which is called proving to
be false, he who asserted it regrets having done so," (Ms
280) .

The speaker is a defender of his own position; as for the 1li-
stener, it is his interest to try and detect a possible fal-
sehood committed by the speaker, since "the affirmation of a
proposition may determine a judgement to the same effect in
the mind of the interpreter to his cost" (Ms 517; NEM 4,
p.249). Hence the utterer and the interpreter have opposite
interests and attitudes with regard to the truth of any pro-
position asserted by the former 'l. So difficult it is, as
everybody knows to give up one's beliefs:

"The utterer is essentially a defender of his own posi-
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tion and whishes to interpret it so that it wiillbende—
fensible. Thé'interpreter, not being so interested, and
being unable to interpret it fully without considering
to what extreme iffmay reach, is relatively in a hostile
attitude, and looks for the interpretation least defen-
sible" (Ms 9, pp.3-4). ‘

This is why Peirce occasionally calls the interpreter of a
proposition its . "oppponent" (e.g,..in Ms 515).

_Thus,_the language-game occurring between the speaker and the
interpreter with respect to an indeterminate proposition is
very close to what Hintikka calls a zero-sum gamelz;

Indeed, all communication implies the mutual respect of a
certaih'numbef,of tacit assumptions,'some agreement upon the
aim of commUhicétioﬁﬁon both parts. This is why honest people
" when not joking,'in;end to make the meaning of their words
determinaté, and want to avoid any "latitude of interpre-
tation" (5.447). Which means that "the character of their
meaning conéists in the implications and non-implications of
their'words; and they intend to fix what is implied and what
is not implied" (5.447). |

' ‘Nevertheless, the necessarily asymetrical situation which
prevails between both speakers does not make the elimination
of indetermination in all cases desirable. The speaker may

have some interest in remaining in a certain fuzziness.

Indeed, vagueness,.is on the side of the speaker; it is not
linked with the very nature of the matter. It is due to the
deliberate intention of the speaker:

"The phrase "a certain man" means that the determination
which is left uncertain to the reader or auditor is ne-
vertheless, or once was, certain either to the utterer

or to some other person" (5.505, n.1, cf. 3.94).
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If, however, the speaker wants to convince, or to communicate
an information, it is up to him to qualify vagueness. To qua-
1lify it does not mean: to suppress it. The speaker can use
also indexical signs which would be relatively indeterminate,
or--indefinite, —such_that_ "the_ sign.__is_not sufficiently ex- _ =

pressing itself to allow of an indubitable determinate inter-
pretation" (5.448, n.l).

The removal of vagueness does not mean, then, the suppression
of every indetermination. Nonetheless communication requires
that indetermination is not complete (otherwise it would be

meaningless).

What kind of means are at our disposal if we want to commu-
nicate some information after all, and even in certain cases
to "eliminate every attempt at interpretation?" Peirce here

has several ways of answering this question.

1) First, vagueness can be removed if the speaker accepts to
extend "to the interpreter the privilege of carrying its de-
termination further" (5.447). The assertion which was vague
becomes general. The fact that a sign ceases to be vague by
becoming general does not mean that we push the problem
further, first, because "no sign can be at once vague and
general in the same respect, since insofar as the right of
determination is not distinctly extended to the interpreter
it remains the right of the interpreter." (5.506) second,
because generality escapes an absolute indetermination, in so
far as "a sign which should make its interpreter its deputy
to determine its signification at his pleasure would signify

anything, unless nothing be its significate." (5.448, n.1)

Finally, and most importantly, the general does not introduce
any absolute indetermination: for in that case we would have
to accept that generality can effect the depth or the meaning
of a term. Strictly speaking, this is impossible. A general
term is in fact the product of an hypostatic abstraction, the
operation by which we introduce abstract entities the iden-
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»tification of which is done through the relationship which

" they have with something which is familiar to us. For in-

‘astance, if we conceive heat as something which explains the

occurence of certain phenomena such as our sensations of

.,warmth, or expan51on,vof contraction etc., we shall say that

heat is a concept which is formed through hypostatic abstrac-
tion. The same is true of the famous "dormitive virtue" invo-
ked as an explanation of the tendency that some people have
of sleeping after having taken opium: what was meant by this
hypostatic abstraction, says Peirce, was simply that there is
.“ggmgnparticularity in'the opium to which the sleep must be
due" (5.534). A concept which has been introduced thus by hy—
~ postatic abstraction can have a possible application only if
it actually corresponds to something true that we have thus
‘assumed The idea of dormitive virtue of opium has no appli-
~cation if there is nothing in opium which accounts for the

Lstate of sleepiness of the opium smokers13

However, if what we. have thus assumed is true, then the idea
which is 1ntroduced by hypostatic abstraction must apply to
somethlng And everything to which.it can be applied will be
of the same nature; for it is part of - what is assumed If,
consequently, there is dormitive virtue in opium, it will be
~vandamentaily‘the same 1in eVery instance of opium, although
the concept formed by hypostatic abstraction does not spec1fy

the nature of its presumed object.

This is why the speakers leaves it to the interpreter to com-
plete the determination of the implication, as when he says:
"This being'is filthy, in every sense of that term", there is
no reason to fear that indeterminacy be lost in every sense:
in fact, the interpreter puts under the term "fiithy" the ge-
neral and customary properties which are conventionally atta-
ched to this term. His freedom will not be a licence. In
Peircian terms, generality always bears on breadth, and never
on depth. o '

We need here to stress the importance of the collateral in-
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formation which helps the system of conventions to facilitate
interpretation: the hearer will always be able to interpret
correctly a general sign-in breadth, because he is familiar
with the signs, or because he remembers them and kriows the

_names_of the individuals which populate the universe of dis-

coursel?,

2)?bnce it is admitted that weé have avoided the risk of an
absolute indétermination by transforming vagueress into ge-
nerality, how can one be sure, if one wants to satisfy the
requirements of communication, that generality actually in-

volves a reference to an object or to reality?

a) Here the roles of indexes is outstanding: Peirce says
explicitly that "every proposition actually asserted must
refer to a non-general sﬁbjectl" Now there is no individual
which is absolutely determinate. Even if we pass from the
individuum vagum to the individuum signatum, Philip remains
always devisible into Philip drunk and Philip sober. How can

we solve this difficulty?

It can be solved in two ways, either by adopting a more or
less determinate index (that is by a proper name or a sin-
gular) or by contenting oneself of an indeterminate or in-
definite index, that is an indeterminate indexical symbol
which represents more than one singular object (Ms 283). Com-
mon nouns perform, most of the time, this function. Whereas a
proper name "denotes a unique individual the existence of
which is well known both by the speaker and by the interpre-
ter" (Ms 517, NEM, IV, p.243), a common name, although it
functions as the subject of the proposition (and therefore as

an index), remains indefinite:

The function of a common noun is the same as that of a
proper name. That is, it merely draws attention to an
object and so puts its interpreter into condition to
learn whatever there may be to be learned from such at-
tention. Now attention can only be drawn to what is al-
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ready in experience. A proper name can only function. as
‘such if the utterer and interpreter are already more or
less familiar with the object it names. -But the peculi-

. arity of a common noun is that it undertakes to draw at-
tention to an object with which the interpreter may have
no acquaintance. For this purpose it calls up to his
mind such an image as a verb calls up, appeals to his
memory that he has seen different objects (as) the sub-
jects of that image... and then of those which might be
so recollected or imagined, the noun indefinitely names
one (Ms 516).

In what sense does an indeterminate index (which Peirce some-
times calls a "precept") direct a speaker and an interpreter
towards the proper way of finding a singular object or the
‘index of a Singular object, so that this object can function

as the subject of an assertion?

.Peirceis analysis here can be compared to Hintikka's inter-

pretation of quantifiers in game-theoretical semanticsl15.

A determinate index is indefinite only if the speaker is free
to choose (through the selectors and the quantifiers) the ob-
ject which the index is supposed to represent; that is if he
is free to give his interpretation of the assertion. An exi-
stential quantifier signals the choice of the speaker in the
language game16. A definite proposition can be considered as
the choice made by the speaker of leaving no latitude of in-

terpretation:

A definite proposition is the one the assertor (i.e. the
utterer) of which leaves himself no loop-hole for escape
against attack by saying that he did not mean so and so,
but something else. (Ms 515, p.25).

The utterer, however, can do even more: He can go so far as
letting "his opponent choose" which singular object is going

to refute the proposition, like in "Any man you please is
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mortal" (Ms 515).

In other terms, when the index of an assertion is a general
index, the interpreter can choose the singular object which

____will_be instantiated by it. The universal quantifier thus

transfers the choice of the singular to the interpreter.
Peirce says

It seems an odd thing, when one comes to ponder it, that
there should be such a mode of signification as the lat-
ter (i.e. generality), in which the utterer of a sign
transfers to its interpreter the office of determining.
what that sign is to be apprehended as meaning. Its fa-
miliarity blinds the wonder of it. (Ms 283).

Since the choice of the object cannot be done simultaneously
by the two interlocutors, every indeterminate index must be
either individual (non general) or definite (non indefinite)
(Ms 9, § 2); on the other hand, "whichever of the two makes
his choice of the object he is to choose, after the other has
made his choice, is supposed to know what that choice was.
This is an advantage to the defense or attack, as the case
may be." (Ms 9,3).

b) The context of an assertion is the second means invoked by
Peirce to explain how an object of experience can be identi-
fied, besides its being singularized. It is well known that
"every sign has a unique object, even if this unique object
can be a unique set or a unique continuum of objects. No ge-
neral description can identify an object." How can this pro-
blem be solved? Here context, or if one prefers, the pragma-
tic dimension of Peirce's theory of reference is all-impor-
tant:

The common sense of the interpreter of the sign will
assure him that the object must be one of a limited
collection of objects. Suppose, for example, two Eng-
lishmen to meet in a continental railway carriage. The
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total number of subjects of which there is any. appre-
ciable probability that one will speak to the other per-
haps does not exceed a million} and each will have per-
haps half that million not far below the surface of con-
~sciousness, so that each unit is ready to suggest it-
self. If one mentions Charles the Second, the other need
- not consider what Charles the Second is meant. It isrno
doubt the English Charles the Second. Charles the Second
of England was a quite different man on different days,
and it mlght be said that without further spec1f1catlon

, - the subject is not identified. But the two_Engllshmen

have no purpose .of “splitting hairs in their talk; ‘and
the latitude of interpretation which. constitutes the
indeterminacy of a sign must be understood as a latitude
'which might affect the achievement of a purpose. For two .
51gns whose meanlngs are for all pos-sible purposes equi-
valent are absolutely equlvalent This, to be sure, 1s

- rank pragmatlclsm, for a. purpose is an affectlon of ac-
tion. (5.448, n.1).

- This is rank pragmatlsm 1ndeed if we bring thlS together w1th
'3 the famous Peircian max1m°

- wconsider what effects that might conceivably have prac-

- tical bearings, we conceive the object of our conception
to have. Then our cohception of these effects is the
whole of our conception of the‘ohject,"‘

~What does this mean? That the meaning of a concept does not

consist in the abstract image or in the mental image to
which it corresponds, but rather in the use, the method or
the technique of action in what can be expected from it, or
its aim. We have here-much more than an introduction of prag-
matic elements in the elucidation of meaning: in fact the
whole pragmatist theory of meaning is at stake, and together
with it, the idea that any definition must go through the de-
scription and the exhibition of the rules, the conventions

and the uses which the term implies.
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2) Vagueness in depth - °

There -are..principally..two.headings_under which Peirce deals _

with the kind of vagueness which has to do with the cateéory
of depth, and in each case he intends to claim, on the one
hand that thlS kind of vagueness is 1rreduc1ble, and on the
other hand that we have no reason here to believe that such a
vagueness can be an obstacle on the way to knowledge and
truth.

1) The first form of vagueness comes from the real indéter-
minacy which is constitutively tied to our beliefs and ha-
bits. It is illustrated by the definition given in he Baldwin

Dictionary:

Vague (in logic). Indeterminate in intention. A propo-
sition is vague when there are possible states of things
concerning which it is intrinsically uncertain whether,
had they been contemplated by the speaker, he would have
regarded them as excluded or allowed by the proposition.
By intrisically uncertain we mean not uncertain in con-
sequence of any ignorance of the interpreter, but be-
cause the speaker's habits of lanquage were indeter-
minate; so that one day he would regard the proposition
as excluding, another as admitting, those states of
things. Yet this must be understood to have reference to
what might be deduced from a perfect knowledge of his
state of mind; for it is precisely because these que-
stions never did, or did not frequently, present them-
selves, that his habit remained indeterminate. (Vol.II.
p.748).

In this sense, vagueness can be removed, because it is en-
trenched in the beliefs that we entertain on the world, our
common sense, almost instinctive beliefs, which, for this

very reason are undubitable:
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The question whether a certain newly found skeleton was
the skeleton of a man rather than an anthropoid ape, the
reply "Yes and no" might, in a certain sense, be justi-
fiable. Namely, owing to our conception of what a man is
having been formed w1thout.th1nk1ng of. the possibility
'of such a creature as to which this skeleton belongs,
the gquestion really has no Qefinite meaning. (Ms 596,
p.16). o '

sHad I said his.hair was red, that would not be quite
‘"precise", but a little "vague", Since there are shédes
of hair between‘sandy_and red which I might one'day call
‘red while on another day I might say "No, that is red-
dish,-but not red" (Ms 48, p.8 n.d). '

There are here two sources of vagueness. First the vagueness
whlch is t1ed to the way. we usually refer to colours, that is
through reference to colour charts or to paradigmatic case

(we do not learn any deflnltlon af colour), but through an

-habit or an usage contracted through those apprentlceshlps.

and whlch functlon as a rule or as a deflnltlon, and which,
consequently do not allow us to give an invariant answer to
questlons ‘about colours. Second the vagueness which is atF
tached to the impossibility of a strict definition of the
domains of application of the concept. |

2) For Peirce, this second form of vagueness is directly tied
to ontology and to the hypothesis of the existence of the
continuum. For if colour is a real continuum, then the pos-
sibility of borderline cases 'is ineliminable. Now this hypo-
thesis is the one towards which Peirce constantly movesl7. If
the colours do form a continuum, for instance in the sense of
Kant's principle of affinity or continuity, which prescribes
"that we move from one species to another through a constant
increasing of diversity," then the Kantian-Peircian principle
according to which there is a potentially infinite number of

intermediaries is satisfied. It seems therefore that one can-

4
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not reach a vocabulary of colours which would be so precisely
defined that it would rend border-line cases impossible:

Suppose the chat of our Englishmen had fallen upon the

S
b B

"quite differently by different retinas is known. That

the chromatic sense is much more varied than it is po-
sitiQely known to Ee is quiée likely. It ié very unli-
kely that either of the travelers is trained to observe
‘colors or is a master of their nomenclature. But if one
says. that Charles II had dark auburn hair, the other
will understand him quite precisely enough for all their
possible purposes, and it will be a deéermihate ﬁrediéa—
tion. (5.448, n.1). '

Vagueness is here tied to the fact thaf reality presents it-
self to us as a continuum: this is what explains, according
to Peirce, the sorites paradoxes raised by border-line cases,
limit cases, or fuzzy sets:

Indefiniteness...consists in a sign leaving it doubt-
ful...what its intended interpretation was...as to a
great multitude or even a continuum of possible inter-
pretations no two of which differ without the doubt ex-
tending to intermediate interpretations (Ms 283, rejec-
ted page 139, cf. 4.171-2)

All this confirms, according to Peirce, that vagueness is a
universal real principle, and not "a defect of our knowledge
or of our thought" (4.344). As Peirce notes:

Whereever degree of or any other possibility of conti-
nuous variation subsists, absolute precision is impos-
sible. (5.506).

Not only it would be vain to think of removing it, but one
must, as far as possible, take it into accout in our know-

ledge. To assert that "vagueness is no more to be done away

.___colour of Charles II's hair. Now that colors are seen -
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with in the world of logic than friction in mechanios"
(4. 513).is the same thing as to assert that our ideal of

1know1edge is inseparable from the examination and elucidation

of the methods and pr1nc1ples of logic, of science, and of

';ontology

Get rid, thoughtful Reader, of the Ockhamistic prejudice’

of political partizenship that in thought, in being, and

in ‘development the indefinite is due to a degeneration

from a primal state'of perfect definiteness. The truth
is rather on the side of the scholastic realists that

the unsettled is the primal state, and that definiteness
" and determinateness, the two polesvof settledness, are,
‘vin'the'large, approXimations,-developmentally,-episte-

- nologically;,and'metaphysically_(6.348;4.344).

' 4. THE MEANING AND SCOPE OF THE PEIRCIAN PROJECT OF A LOGIC
'OF VAGUENESS

It is no doubt difficult to judge correctly the project of a
logic of~vagueneSS, not only because of its scope, ‘but also
because of its orlglnallty Must we nevertheless consider
that 1t is enough to relegate it among the curiosities? ThlS
is, to a certain extent. Susan Haack's conclusion at the be-
ginning of the chapter that she devotes to vagueness in her

book Deviant Logic. The Peircian conception of vagueness is

1) "excentric" in partlcular because Peirce is almost alone
in thlnklng about vagueness by comparlng and contrasting it
with generallty, because his conception is so remote from the
usual way of posing the problem of vagueness that it contri—
butes more to the obscurity of the subject than it sheds
lights on it. Now it seems that on this point "a definiton of
vagueness which would not be too remote from ordinary and

predominant usage is desirable."18

It is possible to avoid this difficulty by saying that

Peirce's position must be envisaged in its specificity, and
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that we cannot earn much by looking for answers or solutions
to probiems:which a writer did not really have. This posi-

tion, however; is not satisfactory, at least when we consider: -

this project, for although it can appear as baroque or dis-
concerting, .Peirce would have liked to see it dlscussed and

submitted to the verdict of the scientific communlty.VOne
must thetrefore, if ohe warits to be faithfull to Peirce's

ethics of tZséarbh, ask what can be the'credentialé’gf iﬁis
projeCtyiéhé pPosé at least the following questions: does: his
analysis shed any light about the problems of a semantics of
vagueness, for instance the distinction between vagueness,
ambiguity,'genefality, imprecision, etc.? Does a reflex1on on'
objectlve vagueness allow us to make any progress on the pro-
~ blems posed by the sorites paradoxes? And what is in the end
Peirce' s p051t10n about classical logic? Does be belleve that,
it is necessary to do away with it or not? ' '

1) A first thing for which apparently, Peirce should be
praised, is to have seen where vagueness should be localised
and in respect to what it should be thought about: vagueness
is objective. Thus vagueness affects depth (the indefinite in
depth) or meaning, but to a certain extent also, it affects
breadth, reference. More exactly, as far as this second as-
pect is concerned, even if it be eliminated, either because
the speaker introduces indices, or because he transfers his
right of determining to the interpreter, so that vagueness
then becomes generality, in both cases, a certain form of ir-
reducible indeterminacy remains. First because indices are
never totally determined, second because generality is indeed
a new form of the indeterminate. Therefore, in either case,
the irreducibility of the third category - which is Peirce's
main thesis - shows the strength of its reality.

In so doing, Peirce draws a first important distinction, a
distinction which may seem obvious and natural today, es-
pecially since Max Black gave some explanations about it in
his famous 1937 articlelg, but such authors as Russell or
Waismann do not always seem to draw it: I mean the distinction
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- between . vagueness and- ambiguity. Peirce clearly indicates
that . such. irreducible vagueness, which concerns meaning as
‘well as referénce must not be intérpreted as some form or

cause of ambigquity:

"...A term which is indefinite between distinct alter-
native interpretations has a sort of indeterminacy. it
is equivocal or ambiguous. But it is very different from
genuine indefiniteness in which there is an indistin-
-guishable, or indistingushed mass of cases. The former
is. the indefiniteness of the'expression "bright color"_
(disregading the indefiniteness in degree); the latter
is that of seying_of a history that it is written in a
somewhat French style... Indefiniteness...consists in
the sign'sfleeving'it'doubtful just what its intended
'interbretion was,nnot betweenltwo or more separate in-
terpretations, which would be ambiguity, but would not

be indefiniteness..." (Ms 283).

’52Therefore ambiguity arises - from the equivocacy that is made-

»L'uposs1b1e through its lack: of 1ndex or object, or as Mark

"Salnsbury says, 1t comes from the fact that one single sen-
f tence may be used to convey or ask more then one thing.
'Before communlcatlon proceeds, one must therefore determlne

.what the thlng is that 1s being conveyed or asked20

On the opp051te one may wonder whether Peirce draws a clear'
enough distinction: between vagueness and relat1v1ty Contrary
to vagueness, relativity can very well cope with preclse ex-
pressions.'Take for-eXample the phase "taller than the ave-
rage". If, as Sainsbury points out, it is not difficult to
assign numbers to individuals, in order to measure their
heigth, this has nothing to do with vague properties. A per-
son is taller than the average on the condition that the num-

ber used to measure her size be larger than the number used
to measure the average size; and this is a completely precise
condition. If many vague predicates are also relative (such
as the predicate "somewhat French", which Peirce alludes to,
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and which may be regarded as giving more precise conditions

of application, to a certain extent, by numbering a certain
amount - of characteristics of the French style), their relati- - -
vity must not be confused with their vagueness2l.

At-all events, as far as ambiguityjis concgrned, nét 6nly can -
it be eliminated, but is must be so. Peirce's attitude to-

wards ordinary language is, in that respect, highly signifi- -

iy

cant. One of the obvious sources -of ambiguity comes indeed
from language; but not only because it has objective vague-
ness. Peirce's position is very subtle here. On the one hand,
he adopts a position which in some ways miéht be labeled
“wittgensteinién,“ according to which he is inclined to sa- -
ying that ordinary language is perfect as it stands, and that .
there is no need to substitute some ideal language to it. Mo-
re:exaCtly; it is necesary that philosophy should adoptrin
its language, a corpus of words with vague meanings, with:
which it may identify those vague ideas of ordinary life
which it is its duty to analyze; and to that end, the ver-

nacular expressions, although they do not lend themselves to
this in a perfect way, will non the less be the best (Ms 280,
c.1905). Indeed,

No words are so well understood as vernacular words, in
one way; yet they are invariably vague. (6.494).

In that area, Peirce has never gone so far as Frege, who
thought, as Crispin Wright has pointed out, that "a language
containing vague predicates was essentially defective" and
that it was ‘'"philosohically intolerable that predicates
should occur for which it was not always determinate whether
or not they could truly be ascribed to an object."22

But Peirce is also very critical about the illusion consi-
sting in believing that one should or could put an end to the
vagueness of ordinary language through precision. To say that
I have 123000 blond hair is undoubtedly precise and remains
none the less vague. Hence, it is a bit useless to be over-
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precise (1.112;8.244).

It is easy to speak with precision upon a general theme.
Only, one must commonly surrender all ambition to be
certain. It is equally easy to be certain. One has only
to be sufficiently vague (4.237)23. | :

On the other hand, Peirce also says very clearly that "the
case of philosophy is very peculiar in that it has positive
need of popular words in popular_senées_e'not as .its own
language (as it has usually used those words), but as objects
of its study. It thus has a peculiar need of a language di-
- stinct and detached.from‘common speech, such a language as
Aristotle, the .scholastics and Kant endeavored to supply,
"while Hegel endeavored‘to destroy it" (2.223; cf. 8.169).

In keeping with this, oné may understand why he refused any
compromise between iogic_and ordinary language or grammar,
-why he insisted upon the necessity of some strict ethics of
.termihology, of Creatihg, when necessary, neologisms, why fi-

nally, he cared so much about scolastic distinctions.

) Hence, ordinary language is perfect as it stands: moreover,
| it ‘can help the phenomenoclogist-philosopher to identify some
indeterminate characters of reality. But for Peirce, obvious-
ly there are levels in perfection. Indeed;'the objective va-
gueness of language has not to be condemned. However, it is
hseless to add to it other sources of ambiguity than those it
is already endowed with. In that respect, Peirce cannot be re-
garded as an ordinary-language philosopher. He remains, first
and foremost, é logician.-But a logician, who by tradition
would refuse the Frege-Russellian syntactical approach to
logic, according to which a language approaches fulfilment of
its functionh only in proportion as it approaches logical per-
fection, 1i.e. in 1inverse proportion to its vagueness.
Peirce's semiotical and semantical approach to logic24 would
rather incline him to favor the idea, developed under several
forms in formal- semantics, of the possibility of a precise
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semantical description of a given natural 1language, namely
the framing of theoretical models - the semiotical classi-
fications are a first attempt in that direction -, for trying
to account for, at least, the obvious regularity which is ma-

emieeere—e—_nifested_by-language.__In_other words, as _far as_Peirce's at-_

titude towards ordinary language is concerned, it could be
summarized in the following way: "even if "bald", say, is im-
precise, this does not require any inexactitude in an account

of its sense26.w

2) A second important distinction which is brought forth by
Peirce's analogies has to do with vagueness on the one hand,
and generality on the other hand. Again, such a distinction
may now seem obvious. The finite domain or field of appli-
cation of a word is its generality, whereas the vagueness of
that word is indicated by the lack of specification of its
boundaries?®. However it is not certain that this is always
perfectly mastered in the discussions. Thus Russell may be
found writing that "a vague word is not to be identified with
a general word?7," proceeding to say that nevertheless "in
practice the distinction is apt to be blurred," and blurring
it himself in declaring that "a memory is vague when it is
appropriate to many occurrences"28 and that "the fact that
meaning is a one-many relation is the precise statement of
the fact that all language is more or less vague."29

In any case, it is not sure that all the authors are always
careful enough indistiguishing possible types of indeter-
minacy.

As far as he is concerned, Peirce thinks that he has good
reasons to be careful, and not only for reasons which have to
do, as Susan Haack believes, with a special taste for logical
symmetries30,

3) Most often, philosophers or logicians analyze the problem
of vagueness from the standpoint of a certain ideal of know-
ledge or formalization, in virtue of which what one should
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tend to reach is something precise{ As Frege put it, the law:
- of excluded middle is really nothing, but another form of the
‘-requlrement that concepts should have a sharp boundary ‘. The
varlous processes of 1ndex1callsatlon used by Peirce show in
' what fespect such an idea was not utterly foreign to him. But
at the same time, he thought that there is some illusion' in
believing that one can eliminate indeterminacy simply by re-
placing it with determinacy, precision or individuality. By
stressing that a concept ceases to be semantically vague in .
- becoming general, Peirce points out that the other character
of‘indeterminacy, namely the reality of the third category is

both an irreducible and decisive element of our knowledge.

In defining generality~as the antithetical analogue of vague-
ness, Peirce has proposed the following inSight:'indeterminacy

must not be, as such, considered as an obstacle to communica-

'vtlon, knowledge or truth On the contrary, it is an essential
component of 1t Generallty 1s the 1ndef1n1te series of in-
terpretants (1. 339),_the 1dea that knowledge is for ever open. '
Of course, in . so far as 1t has to do with potentlallty, quali-
ty, in short, Flrstness, generality is indeed:of a "negative
.:sort"-(1.427); but in so.far as it belongs to the conditional
necessity of law, to thirdness, it is of that "positive sort"
which "with infiniteness, continuity, growth and intelligence"
(1.340), are part of those ideas of third category to which
philosophy and the»sciences should pay most attention. Gene-
ralisation, "the most important operation of the mind in ma-
thematics as everywhefe'else“ (1.82) is indeed first and'fo-

remost an operation of "specification" (Ms 283).

It means the discovery by reflection upon a number of cases:
of a‘general description applicable to them all. Thus, gene-
rality is as such the 'yery' manifestation of intelligence;
since it is less the extension of an idea one already had
than a progress, in the definiteness of conceptions that one
applies to known things (2.422). To eliminate generality
would thus amount to dreaming that one can reduce the meaning

or the intelligence which is in things, which is illusory



(1.344-5).

Consequently, to define, to specify “is"not necessarily to
precise; in other words, to suppress any kind of indeter-
—exactly the opposite. There is food for medi-

minacy;

tatiOn‘here about what Peirce has to say on the temptation of
pre0151on or overprecision. If a termrls completely precise,
completely specified, it does not enable to raise interesting
questions any longer, i.e. to make 1nformat10n progress. If
it is too precise, either it runs the risk of raising point-
less questions (how interesting would it be, for ex. to know,
concefning such statements as "Peircerwpote that paper", what
was the colour of the ink he used or the name of the father
of the man who made the ink, or the movement of the planets
at the time of his birth, etc.? (5.448nl)), or it runs the
risk df inducing us into error. As therFrench historian and
philosopher of science Pierre Duhem wrote, one can be sure of
the truth of "John is tall", but less of the truth of "John
is one meter ninety centimeters and three millimeters high."
In that respect, the vagueness which the speaker can, if he
wishes, choose to give to his statements is not necessarily
on his part a proof of machiavelism or unfairness: it may be
the only way he has sometimes to convey the right informa-
tion. In other words, "between precision and certitude, there
is a kind of compensation; the one cannot grow, but in oppo-
sition to the other."32

Therefore, Peirce's attitude towards indeterminacy is not
only a position of comfort - which is after all not so bad,
when one is so willing (as he is) to respect the principles
of an economy of research -. It is‘also related to an ethical
or simply pragmatistic attitude, namely to the idea that the
meaning of a concept lies in the future, in its conceivable
effects, i..e. in the idea of some reality of the possible.

Finally, it is clear that his caring so much more for the
reality of indeterminacy than for precision is linked with
the fact that his antilogicism naturally carries him towards
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. regarding logic¢ less in view of its possible utility in ma-
thematics than in View of what it can bring at the level.of
method and inquiry in the natural sciences. Now, as one
" knows, imprecision, asymptotic values, errors of measurement
.must be taken into account in physical sciences to such an
.extent that a fallibilistic epistemology, capable of captu-
~ring such elements of uncertainty will be estimated by Peirce
as the best epistemology to handle such problems.

4) Another important insight in Peirce's analysis of vague-
ness bears upon the question whether one should consider va-
gueness as somethlng purely subjectlve or due to some defect

in our knowledge.

According to him, vagueness is objective. But byACentering
‘the'probiem of the objeotivity'of vagueness on interoretation
and the realiy of»the'third category, Peircebhas underlined
" that vadueness is less a matter of semantics or as Kit Fine
'Would put it of "deficienoy in meaning"33 than it is irre-
‘ducibly linked w1th pragmatlcal considerations: first because

rall 1nterpretatlon takes place in a context of communlcatlon°

: in. that sense, ‘it is flnally_not important that certain pre-
-dicates should suffer from logico-semantical indeterminacy,
. so long as the context is there to help us in specifying the
context of assertion34. But also because assertion involves
beliefs, habits, which manifest themselves in our use of
signs (and to that extent 1n our conceptual as well as lin-
' gulstlc use) . This polnt is 1nterest1ng because it means that
one should not perhaps confine the discussions on vagueness
to a linguistic investigation, i.e. to a theory of the pro-
duction and determination of meaning, nor to the question
whether some logics should be created which would enable one
to account for the objective vagueness of ordinary. language.
Perhaps one should also try to analyze the mode of production
and the role plaYed by our beliefs in the formation of our
concepts and in their uses. '
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5) But Peirce not only intended to show that there is objec-
tive vagqueness, i.e. states of affairs whose application it
is objectively impossible to determine: He also intended to
hold that vagueness is real because reélity itself is vagque.
His_.project of a_logic_of vagueness is,,;ftihus,,.insep@r_a_l_o;g__fggm

: his ontological account of vagueness. Now, this may help to
" have a better grasp at what Peirce means and what his posi-
tibﬁ;i;ftowards classical logic. ih&ééﬁ};Péirce made several
attémité in direction of a multivéluédiiogic, admitting the
indeterminacy value (as a 1imit)3®. Turquette has shown how
the formal developments conducted by Peirce had anticipated
some discoveries by Lukasiewicz and Post. Now the corres-
pon&enée from that time indicates what was the context in
which such inquiries were made, and show that they were pa-
rallel to the investigations into modalities3®. Thus, while
anaiy%ing the triad "Potentiality", "ACtﬁality", and "Neces-
sity", Peirce defines them in the following way:

Potentiality is the absence of Determination (in the
usual broad sense) not of a mere negative kind, but a
positive capacity to be Yes and to be Nay; not igno-

rance, but a state of being... Actuality is the Act
which determines the merely possible... Necessitation is

the support of Actuality by reason...(Ms 277,1908).

In another text, written somewhat later (1910), "The Art of
Reasoning elucidated”, one can see even better how Peirce

viewed the link between his inquiries:

...A simply assertory Proposition differs just half as
much as the assertion of a Possibility, or that of a
Necessity, as these two differ from each other. For as
we have seen above, that which characterizes and defines
an assertion of Possibility is its emancipation from the
Principle of Contradiction, while it remains subject to
the Principle of Excluded Third; while that which cha-
racterizes and defines an assertion of Necessity is that

it remains subject to the Principle of Contradiction,
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but throws off the yoke of the Principle of Excluded
Third; and what characterizes and defines an assertion
of Actuality or simple existence, is that it acknow-
" ledges allegiance to both formulae, and is just midway
_between the two rational "Modals" as the modified forms
are called by all the old logicians.

Does this mean a denial of classical logic? A negative answer

"is the only acceptable one.

In a letter to William James, dated February 26, 1906, Peirce
clearly states his position:

I have 1ong felt that it is a serious defect in ex1st1ng
‘logic that it takes no heed of the limit between two
- realms. I do not say that the Pr1nc1ple of IExcluded'
Middle is downrlght false; but I do say that in every
field of thought whatsoever there is an intermediate
fground between 9051t1ve assertion and 9051t1ve negation
-which is just as Real as they Mathemat1c1ans always
recognlze this, and seek for the 11m1t as the presumable
lair of powerful concepts, whlle metaphy51c1ans and old
fashioned log1c1ans, the sheep and goat separators-
never recognize this. The recognition does not involve
' any denial of existing logic, but it involves a great
addition to it. ' '

Such a text finally throws light upon the deep ‘meaning of
Pelrce s proyect of a loglc of vagueness.

The logic of vagueness is, but the continuing of_the'project
of constituting a semiotics; now, not only is logic partvof
it (logic as critic of arguments), but it is saturated
through and through with semiotics. So to dream of some pos-
sible exclusion of formal logic, in its classical sense, from
it would be perfectly contradictory with such a semiotical
definition of logic itself.
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This is why Peirce's works on triadic logic or on the formal
theory of assertion, on modal logic, on doxastic logic, must
be viewed as additions to the existing logic, but not as: its

~denial.

" Wherever possible, one has to suppréss the indefinitené%s so

as to reach the definite, namely symbols which obey biva-
" lence, excludeariiddle and non coﬁi?édiction. Far fféﬁihim
the idea, for example, that it would suffice to develop a
three valued logic to have a better grasp of the vagueness
surrounding ordinary language. Even less would he find it
valuable - when one considers his etﬁical views on logic - to
try to use suchrlogics in order to account for meaningless
sentences37. Finally, one may wonder whether Peirce would not
~have agreed with Russell's views, developed in his classical
article on vagueness, but without accepting Russell's conse-
quences: what vagueness shows is that logic is inapplicable
to ordinary language, which does not mean that it is false,
but simply inappropriate38. Right or wrong, Peirce thinks
that, without abandoning the minimal requirements of clas-
sical logic, but through some necessary "addings", and espe-
cially, through getting semiotical and ontological categories
into formal logic, one can also account for a number of pro-
perties of natural language, not because of its having parti-
cular categories, but because of its being also part of the
real: now Peirce is convinced that "the logical principles
are not only regulatively valid, but as truths of being"
(1.487; cf. 7.480, 8.113).

Finally, one may wonder whether Peirce's attitude is not
quite close, ontological committment put aside, to the at-
titude Kit Fine recommends lately toward formal logic. Accor-
ding to Fine, the question of adopting non classical logic or
not, to account for vague predicates is useless. One needs
just to decide conventionally to treat vagueness while stic-
king to the strict framework of classical logic, that is to
say, by choosing for instance to specify the conditions allo-
wing to speak of borderline-cases32. Let us suppose for a
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while that one should acopt such a view: then it is easy £6
feason in the following way: it may be the case that our po-
. wers of percepfual discrimination be 1limited, 'and that we
cannot decide whether such and such object belongs to the
category "red", or not. Never mind. Our inability to learn

does not concern our capacity to signify. Never mind the ob-
| jectivity of vagueness: it is always possible to make a pre-
-dicate precise. But as Fine points out, it always remains
‘ possible that. the whole of the admissible specifications
‘should itself be vague, i.e. that there be a narrow link
between the vagueness of language and reality.

'If that were the case,rthen what language would mean would be
an intrinsically vague fact40., Now, such 1is precisely
‘Peirge's position, who adopts here a realistic standpoint. If
thé iogicél categories are:the'mirror of the categories‘of
the real, then our logic.has to take it into account. How-
eyér;'this does not imply, that some of its principles and
rules should be abandoned. As Peirce writes:

It may be that the world does not conform precisely to
the rigidity of our idea of something sufficiently -
stable to be represented by a .sign. The reader knows
several cases of insolubilia of that kind, as the logi-
cians call theh, namely cases in which any attempt to
reason leads to an absurdity (4.78).

. Even if "all the propositions in the world should turn out to

be so elusive", it would not "affect the truth of the Nota
Notae, which only amounts to say that to the extent that
things conform to our idea of successive inclusion, to that
extent, (unless we have committed almost unconceivable blun-
ders), the Nota Notae remains valid" (4;78).

This is why, while opposing logic, as a science of facts to
mathematics as the domain par excellence of abstractions,
Peirce can also write that:
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The logician asserts nothing, contrary to the geometer;
but there are certain assumed truths which he hopes,
which he trusts, on which he relies, in a way which is
totally different from the mathematician. Logic teaches

___us.to_expect _some residue of dreaminess_in the world and
even contradictions, but we do not expect to be confron-
ted to such phenomenon, or at any rate, we are forced to
run the risk of it. The assumptions of logic differ from
those of geometry, not only by the fact that they are
not held in an assertoric way, but also because they are
much less defined (4.79).

Of course, one may be tempted to conclude, with Michael Dum-
mett that "the notion acording to which things could really
be vague, together with being vaguely described is not pro-
perly intelligible4l. n ‘

But such is precisely Peirce's challenge: to try not only to
think the intelligibility of vagueness through and through,
but also to insert that 1logic into a much more ambitious
project of his: the constitution of a coherent realism of
indeterminacy?2.

Claudine Engel-Tiercelin
Université de Paris-1 (Panthéon-Sorbonne)
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41/81 "PLANNING AND POLICY (INSIDERATI(NS RELATED TO THE
INTRODUCTION OF RENEWABLE ENERGY SOURCES INTO ENER-

42/81 "VIDENSKAB TEORI SAMFUND -~ En introduktion til materialis—
tiske videnskabsopfattelser”.
Af: Helge Kragh og Stig Andur Pedersen.

43/81 1."COMPARATIVE RISK ASSESSMENT OF TOTAL ENERGY SYSTEMS".
2."ADVANTAGES AND DISADVANTAGES OF DECENTRALIZATI
ENERGY SERIES NO. 4.

Af: Bent Sgrensen.

44/81 "HISTORISKE UNDERS{CGELSER AF DE EKSPERIMENTELLE FOR-
UDSETNINGER FOR RUTHERFORDS ATOMMODEL",
Projektrapport af: Niels Thor Nielsen.

Vejleder: Bent C. Jergensen,

45/82 Er aldrig udkommet.

46/82 "EKSEMPLARISK UNDERVISNING OG FYSISK ERKENDESE-

1+11 ILIUSTRERET VED TO EKSEMPLER".
Projektrapport af: Torben 0.0Olsen, Lasse Rasmussen og
Niels Dreyer Sgrensen.
Vejleder: Bent C. Jgdrgensen.

47/82 "BARSERACK OG DET VERST OFFICIELT-TANKELIGE UHEID".
ENERGY SERTES NO. 5.
Af: Bent Sgrensen.

48/82 "EN UNDERSECELSE AF MATEMATIKUNDERVISNINGEN PA ADGANGS~
KURSUS TIL KZBENHAVNS TEKNIKUM".
Projektrapport af: Lis Eilertzen, Jgroen Karrebak, Troels
Lange, Preben Nerregaard, Lissi Pedesen, Laust Rishgij,
Lill Rgn og Isac Showiki.
Vejleder: Mogens Niss.

49/82 "ANALYSE AF MULTISPEKTRALE SATELLITBILIEDER".
Projektrapport af: Preben Ngrregaard.
Vejledere: J¢rgen larsen og Rasmus Ole Rasmissen.

50/82 "HERSLEV - MILICHEDER FOR VEDVARENIE ENERGI I EN
LANDSBY".
ENERGY SERIES NO. 6.
Rapport af: Bent Christensen, Bent Hove Jensen, Dermis
B. Mpller, Bjame Laursen, Bjarne Lillethorup og Jacob
Mgrch Pedersen.
Vejleder: Bent Sgrensen.

51/82 "HVAD KAN DER GFRES FOR AT AFHJZLPE PICERS BLOKERING
OVERFOR MATEMATIK 2"
Projektrapport af: Lis Eilertzen, lLissi Pedersen, Lill
Ron oy Susanne Sterder.

- 57/83 "ASPECT mm"

 56/82 "EN = TO - MANGE"

En undersggelse af matanatis}f gkologi.
Projektrapport af: Troels Lange.
Vejleder: Anders Madsen.

Skjulte variable i kvantemekanikken?
Projektrapport af: Tom Juul Andersen.
Vejleder: Peder Voetmann Christiansen.
Nr. 57 er udgdet.

58/83 "MTE!MTISIG VANDRINGCER" Nbdelbetragtnin—
ger over spredning af dyr mellem smdbiotoper .
i agerlandet.
Projektrapport af: Per Hammershpj Jensen og
Lene Vagn Rasmussen.
Vejleder: Jg¢rgen Larsen.

" 59/83"THE METHODOLOGY OF ENERGY PLANNING". : X

ENERGY SERIES NO. 7.
Af: Bent Sgrensen.

60/83 "MATEMATISK MODEKSPERTISE"- et eksempel.
Projektrapport af: Erik O. Gade, J¢rgen Kar-
rebak og Preben Ngrregaard.

Vejleder: Anders Madsen.

61/83 "FYSIKS IDEOLOGISKE FUNKTION, SOM ET EKSEMPEL
PR EN NATURVIDENSKAB - HISTORISK SET".
Projektrapport af: Annette Post Nielsen.
Vejledere: Jens Hgyrup, Jens Hgjgaard Jensen
og Jergen Vogelius.

62/83 "MATEMATISKE MODELIER" - Litteratur pd Roskilde
Universitetsbibliotek.
En biografi 2. rev. udgave.
Af: Else Hgyrup.

63/83 "GREATING ENERGY FUTURES:A SHORT GUIDE TO ENER-
GY PLANNING".
ENERGY SERIES No. 8.
Af: David Crossley og Bent Sgrensen.

64/83 "VON MATEMATIK UND KRIEG". :
: Berhelm Booss og Jens Hgyrup.

65/83 "ANVENDI' MATEMATIK - TEORI ELIER PRAKSIS".
Projektrapport af: Per Hedegdrd Andersen, Kir-
sten Habekost, Carsten Holst-Jensen, Annelise
von Moos, Else Marie Pedersen og Erling Mgller
Pedersen.

Vejledere: Bernhelm Booss og Klaus Griinbaum.

66/83 "MATEMATISKE MOTELIER FOR PERIODISK SELEKTION
I ESCHERICHIA COLI".
Projektrapport af: Hanne Lisbet Andersen, Ole
Richard Jensen og Klavs Frisdahl.
Vejledere: Jprgen Larsen og Anders Hede Madsen.

67/83 "ELEPSOIDE METODEN - EN NY METODE TIL LINEAR
PROGRAMMERING?"
Projektrapport af: Lone Biilmann og Lars Boye.
Vejleder: Mogens Brun Heefelt.

68/83 “"STOKASTISKE MODELLER I POPULATIONSGENETIK"
- ti1 kritikken af teoriladede modeller.
Projektrapport af: Lise Odgdrd Gade, Susanne
Hansen, Michael Hviid og Frank Mglgdrd Olsen.
Vejleder: Jprgen Larsen.



69/83 “"ELEVFORIDSETNINGER I FYSIK" . 83/84
T .-entestllgnedkomentaxer. )

-Af: Albert C. Paulsen. o

"INDLERINGS — OG FORMIDLINGSPROBLEMER I MATEMATIK

PA VOKSENUNDERVISNINCSNIVEAUY. - 84/84

. 70/83

Projektrapport af: Hanne Lisbet Andersen, Tor-

ben J. Andreasen, Svend Age Houmann, Helle Gle-
. rup Jensen, Keld Fl. N1elsen, Lene Vagn Ras—

mussen.

Vejleder: Klaus Grimbaum og anders Hede - Nbdsen

"PIGER OG FYSIK"

~ et problam og en udfordring for skolen?

Af: Karin Beyer, Sussanng Blegaa, Birthe Olsen, -
Jette Reich og Mette Vedelsby. :

'71/83 66/84

"VERDEN IFWLGE PEIRCE"
om og af C.S Peirce.
Af ¢ Peder Voetmann Christiansen.

72/83 - to metafysiske essays,

- 87/84

73/83 ""EN ENERGIANALYSE AF LANDBRUG"

~ gkologisk contra traditionelt.

ENERGY SERIES N8. 9

Specialeopgave i fysik af: Bent Hove Jensen,

Vejleder: Bent Sgrensen.

88/84

89/84

, . .- S0/84
"MINIATURISERING AF MIKROELEKTRONIK" - om vi- :
denskabeliggjort teknologi og nytten af at lare

74/84 "

"ON THE QUANTIFICATION OF ‘SECURTTY":
PEACE RESEARCH SERIES NO. I

Af: Bent Sprensen’ .

nr. 83 er p.t. udgdet

"NOGLE ARTIKLER OM MATEMATIK, FYSIK OG ALMENDANNEISE".
Af: Jens Hpjgaard Jensen, Mogens Niss m. £1.

85/84"CENTRIFUGALRECULATORER OG MATEMATIK".
© ¥. Specialerapport af: Per Hedegdrd Andetsen, Carsten Holst-

Jensen, Else Marie Pedersen og Erling Mwller Pedersen.
Vejleder Stig Andur Pedersen. :

" SECURITY DdPLI(‘ATI(NS OF ALTERNATIVE'DEFENSE OPI‘IONS

PEACE RESEARCH SERIES NO. 2
Af: Bent Sgrensen.

“A SIMPLE MODEL CF AC HOPPING CONDUCTIVITY IN DISORDERED
SOLIDS".
Af: Jeppe C. Dyre.

“RISE, FALL AND RESURRECTION OF ' INFINITESIMALS".
Af: Detlef Laugwitz. .

"FIERNVARMEOPTIMERING" .
Af: Bjarne Lillethorup og Jacob Mprch Pedersen.

"mmmj1£-munmuaanmmmmmmmh
Af: Albert Chr. Paulsen.

fysik.

Projektrapport af: Bodil Harder og Li.nda Szko—
tak Jensen. .. 91/85 !
Vejledexe Jens Hgjgaard Jensen og Bent C. J¢rga1sen

"MATEMATTKUNDERVISNINGEN I FREMI‘IDENS GYMNASIUM"

- Case: Linexr programmering.

Pro]ektrapport af: Morten Blamhgj, Klavs Frisdahl
. og Frank Mplgaard -Olsen.

Vejledere: Mogens Brun Heefelt og Jens: qu)meboe

75/84
92/85

76/84 "KERNEKRAFT I DANMARK?" - Et hgringssvar indkaldt
7 af miljgministeriet, med kritik af nu_ljcbstyrelsens‘
rapporter af 15. marts 1984. :
ENERGY SERTES No. lo 93/85
Af: Niels Boye Olsen og Bent S¢rensen ‘

'"POLITISKE INDEKS - FUP ELLER FAKTA’" '94/85

Opinionsundersggelser belyst- ved statistiske .
modeller.

Projektrapport af: Svend Age Houmann, Keld Nielsen
og Susanne Stender. )
Vejledere: Jgrgen Larsen og Jens Bj¢rneboe

77/84

95/85

78/84 "JEVNSTROMSLEININGSEVNE OG GITTERSTRUKTUT I
AMORFT GERMANIUM".

Specialrapport af: Hans Hedal, Frank C. ILudvigsen
og Finn C. Physant.

Vejleder: Niels Boye Olsen.

96/85"

79/84 “"MATEMATIK OC ALMENDANNEISE".

Projektrapport af: Henrik Ooster, Mikael Wenner-
bérg Johansen, Povl Kattler, Birgitte Lydholm
og Morten Overgaard Nielsen.

Vejleder: Bernhelm Booss.

97/85

98/85

"KURSUSMATERIALE TIL MATEMATIK B".
Af: Mogens Brun. Heefelt,

'80/84
/ 99/85

'FREKVENSAFHENGIG LEININGSEVNE I AMORFT GERMANTIUM".
Specialerapport af: Jgrgen Wind Petersen og Jan
Christensen.

Vejleder: Niels Boye Olsen.

81/84 '
100/85

' 82/84 101/85

"MATEMATIK - OC FYSIKUNDERVISNINGEN I [ET AU'IO" ’
MATISEREDE SAMFUND". :
Rapport fra et seminar afholdt i Hvidovre

25-27 april 1983.

Red.: Jens Hpjgaard Jensen, Bent C. J¢rgensen

102/85
og Mogens Niss. '

"KVANTETEORT FOR GYMNASIET".

1. Lerervejledning

Projektrapport af: Biger Lundgren, Henning. Sten Hansen
og John Johansson.

Ve]leder Torsten Meyer.

"KVANTETEORT FOR GYMNASIET".

2. Materiale

Projektrapport af: Biger Lundgren, Henning Sten Hansen
og John Johansson.

Vejleder: Torsten Meyer.

“THE SEMIOTICS OF QUANTUM - NON - LOCALITY".
Af: Peder Voetmann Christiansen.

"TREENIGHEDEN BOURBAKI ~ generalen, matemati_keren
og anden".
Projektrapport af:. Marten Blonhqu, Klavs Frisdahl

-og Frank M. Olsen.

vej leder lngens Niss.

"AN ALTERNATIV DEFENSE PIAN FOR WESTERN EUROPE".
PEACE RESEARCH SERIES NO. 3
Af: Bent Sgrensen

"ASPEKTER VED KRAFTVARMEFORSYNING".

Af: Bjame Lilletorup.
Vejleder: Bent Sgrensen.

"ON THE PHYSICS OF A.C. HOPPDIG CUNDII.‘I‘IVITY“
Af: Jeppe C. Dyre.

"VALGMULIGHEDER I INFORMATIONSALDE!

Af: Bent Sgrensen.

"Der er langt fra Q til R".
Projektrapport af: Niels Jgrgensen og Mikael Klintorp.

'Vejleder: Stig Andur Pedersen.

"TALSYSTEMETS OPBYGNING".
af: Nbgens Niss.

EDCIENIEDM]MM’IHH)HFORWINWISIN
PERTUREATIVE FO!
af:. GaneshSengupta

OPSTILLING OG ANALYSE AF MATEMATISKE MODELLER, BELYST

VED MODELIER OVER KZERS FODEROPTAGEISE OG - OMSEINING".
ProYjektrapport af: Lis Eilefrtzen, Kirsten Habekost, Lill Rgn
og Susanne Stender.

Vejleder: Klaus Griinbaum.




103/85 "¢DSLE KOLDKRICERE OC VIDENSKAEENS LYSE- IDEER".
- Projektrapport af: Niels Ole Dam og Rurt Jensen. -
Vejleder: Bent Sgrensen.

104/85 "ANALOGFEQEMASKDNEN OG LORENZLI M.
Af: Jens Jager.

105/85"THE FREQUENCY DEPENDENCE OF THF: SPRCIFIC BEAT AF THE
GLASS REANSITION".
Af: Tage Christensen.

"A SIMPLE MXEI,AFPC HOPPING CONDUCTTIVITY".
_Af: Jeppe C. Dyre.

Contributions to the Third Intermational Conference
on the Structure of Non - Crystalline Materials held
in Grencble July 1985.

120/86 "ET ANTAL STATISTISKE- STNWNM@lIEEIIER"
: Af: Jgrgen Hmsen

121/86"SIMULATION I K(NI‘INUERT TID".
Af: Peder Voetmann Christiansen.

122/86 "CN THE MECHANISM OF GLASS IONIC CONDUCTIVITY"..
Af: Jeppe C. Dyre.

123/86 "GYMNASIEFYSIKKEN OG DEN STORE VERDEN".
Fysiklarerforeningen, IMFUFA, RIC.

124/86 "OPGAVESAMLING I MATEMATIK". ' .
Samtlige opgaver stillet i tiden 1974-jan. 1986.

106/85 "QUANTUM THEORY OF EXTENDED PARTICIES". -
Af: Bent Sgrensen.

107/85 "EN MYG GPR INGEN EPIDFMI", :
-~ flodblindhed som eksamxd pd matematisk modelle— -
ring af et epidemiologisk problem.
‘Projektrapport af: Per Hedegird Andersen, Lars Boye,
CarstenHolst -Jensen, Else Marie Pedersen og Erling
Mpller Pedersen.
Vejleder: Jesper Larsen.

108/85 "APPLICATIONS AND MODELLING IN THE MATEMATICS GJR -
RICULUM" - state and trends - -
Af: Mogens Niss.

109/85 "COX I STUDIETIEN" -
studenteroplysninger fra RUC.

Projektrapport af: Mikael Wennerberg Johansen, Poul Kat-

ler og Torben J. Andreasen.
Vejleder: Jprgen Larsen.

110/85%PLANNING FOR SECURITY". ‘
Af: Bent Sgrensen

111/85 JORDEN RUNDT PA FLACE KORT".
Projektrapport af: Birgit Andresen, Beatriz Quinones
og Jimmy Staal.
Vejleder- Mogens Niss.

112/85 "VIDENSKABELIGGYRELSE AF DANSK TEKNOLOGISK INNOVATION
FREM TIL 1950 - BELYST VED EKSEMPLER".
Projektrapnort af: Erik Odgaard Gade, Hans Hedal,
Frank C. Iudvigsen, Annette Post Nielsen og Finn
Physant.
Vejleder: Claus Bryld og Bent C. Jgrgensen.

113/85 "DESUSPENSION OF SPLITTING ELLIPTIC SYMBCOLS 11".
Af: Bermhelm Booss og Krzysztof Wojciechowskd.

114/85 "ANVENDELSE AF GRAFISKE MFETODER TIL ANALYSE
AT KONTIGENSTABELIER".
Projektrapport af: Ione Biilmarm, Ole R. Jensen
og Arne-Lise von Moos.
Vejleder: Jérgen Larsen.
115/85 “MATEMATIKKENS UDVIKLING OP TIL RENESSANCEN".
Af: Mogens Niss.
116/85 "A PHENOMENOLOGICAL MODEL FOR THE MEYER-
NELDEL RULE".
Af: Jeppe C. Dyre.

"KRAFT & FIUERNVARMECPTIMERINC®
Af: Jacob Mprch Pedersen.
Vejleder: Bent Sgrensen

117/85

118/85 TILFEIDIGHEDEN OG N@DVENDIGHEDEN IFPLGE
PEIRCE OG FYSIKKEN".
Af: Peder Voetmann Christiansen

119/86 “DET ER GANSKE VIST - - FUKLIDS FEMIE POSTUIAT
’ KONNE NOK SKABE RJRE T ANDEDAMMEN".
Af: Tben Maj Christiansen
Vejleder: Mogens Niss.

Projektrapport af: Birger ILandgren.

126/86 "OM UDVIKLINGEN AF DEN SPECIFLLE RELATIVITETSTEORI".
Projektrapport af: Lise Odgaard & Linda Szkotak Jensen
Vejledere: Kaiin Beyer .& Stig-Andur -Pedexsen.

127/86 "GALOIS' BIDRAG TIL UDVIXLINGEN AF DFN ABSTRAKTE
ALGEBRA". _
Projektrapport af Pernille uand Heine farsen &
Lars Frandsen. :
Vejleder: Mogens Miss. I

128/86 "SMAKRYB" - an ikke-standard analyse.
Projektrapport af: Niels Jergensen & Mikael Kllntorp.
Vejleder: Jeppe Dyre.

Cox's regressionsmodel anvendt pd ‘ ‘ 7 - 7 .

129/86 "PHYSICS IN SOCIETY"
Lecture Notes 1983 (1986)
Af: Bent S¢grensen

130/86 "Studies in Wind Power" ' - :

Af: Bent Serensen
131/86 "FYSIK OG SAMFUND" - Et integreret fysik/historie-
projekt om naturanskuelsens historiske udvikling
og dens samfundsmessige betingethed.
Projektrapport af: Jakob Heckscher, Soeren Brwnd
Andy Wiered.
Vejledere: Jens Heyrup, Jergen Vogelius,
Jens Hejgaard Jensen.
132/86 "FYSIK OG DANNELSE"
Projektrapport af: Seren Brend, Andy Wiered.
Vejledere: Karin Beyer, Jergen Vogelius.

"CHERNOBYL ACCIDENT: ASSESSING THE DATA.
ENERGY SERIES NO. 15.
AF: Bent Serensen.

133/86

134/87
Authors: M.B.El-Den, N.B.Olsen, Ib Host Pedersen,

Petr Viscor

"INTUITIONISTISK MATEMATIKS METODER OG ERKENDELSES-
TECRETISKE FORUDSETNINGER"

MASTEMATIKSPECIALE: Claus Larsen
Vejledere: Anton Jensen og Stig Andur Pedersen

135/87

136/87 "Mystisk og naturlig filosofi: En skitse af kristendommens

forste og andet mede med grask filosofi”
Projektrapport af Frank Colding Ludvigsen

Vejledere: Historie: Ib Thiersen
Fysik: Jens Hejgaard Jensen

"HOPMODELLER FOR ELEKTRISK LEDNING I UORDNEDE

137/87 ;
FASTE STOFFER" - Resume af licentiatafhandling
Af: Jeppe Dyre

Vejledere: Niels Boye Olsen og
Peder Voetmann Christiansen.

125/86 "Uvsygg - systemet - en , effektiv fotometrisk spektral—
I kation af B-,A- og P=stjemer". _ . ___ . o

"THE D.C. AND THE A.C. ELECTRICAL TRANSPORT IN AsSeTe SYSTEM"




*138/87 "JOSEPHSON EFFECT AND CIRCLE MAP."

Paper presented at The International
Workshop on Teaching Nonlinear Phenomena
.at Universities and Schools, "Chaos in

By:. Peder Voetmann .Chr1_st1ansen

"132/87 "Machbarkeit nichtbeherrschbarer Technik
.durch Fortschritte in der Erkennbarkeit
der Natur"

Af:.Bernhelm Booss-Bavnbek
Martin Bohle-Carbonell

. 140/87 "ON THE TOPOLOGY OF SPACES OF HOLOMORPHIC MAPS"

By: Jens Gravesen

- 141/87 "RADIOMETERS UDVIKLING AF BLODGASAPPARATUR -

ET TEKNOLOGIHISTORISK PROJEKT"
Projektrapport_af Finn C. Physant
Vejleder: Ib Thiersen

’ 142/87 The Calderdn Pr03ektor for. Operators with
’ Splitting Elliptic Symbols" '

by: Bernhelm Booss—Bavnbek og"
Krzysztof P. Wojciechowski

, 143/87 "Kursusmateriale til Matematik pd NAT-BAS"

af: Mogens Brun Heefelt

144787 "Context and Non-Locality - A Peircean Approach

Paper presented at the Symposium on the

‘'Foundations of Modern Physics The Copenhagen
- Interpretation 60 Years after the Camo Lecture.

_ Joensuu, Finland, 6 - 8 august 1987.
By: Peder Voetmann Christiansen

K 145/87 “AIMS AND SCOPE OF APPLICATIONS AND
) ‘MODELLING IN MATHEMATICS CURRICULA"

Manuscript of a plenary Jecture dellvered at;

ICMTA 3, Kassel, FRG 8. ~11.9. 1987
By: Mogens Niss

146/87 "BESTEMMELSE AF BULKRESISTIVITETEN I SILICIUM"

- en ny frekvensbaseret malemetode.
Fysikspeciale af Jan Vedde )
Vejledere: Niels Boye Olsen & Petr Visor

147/87 "Rapport om BIS pa NAT-BAS"
redigeret af: Mogens Brun Heefelt

148/87 "Naturvidenskabsundervisning med
N Samfundsperspektivf

af: Peter Colding~Jergensen DLH
* Albert Chr. Paulsen

149/87 "In-Situ Measurements of the density of amorphous

germanium prepared in ultra high vacuum"

by: Petr ViB&or

150/87 "Structure and the Existence of the first sharp

diffraction peak in amorphous germanium
prepared in UHV and measured in-situ"

by: Petr Vi%&or

151/87 "DYNAMISK PROGRAMMERING"
Matematikprojekt af:

B1rg1t Andresen, Keld Nlelsen og Jimmy Staal

' VeJleder. Mogens Niss

" Education”. Balaton, Hungary, 26 Apr11 -2 May 1987

152/87 *PSEUDO-DIFFERENTIAL PROJECTIONS AND THE TOPOLOGY

OF CERTAIN SPACES OF EILIPFIC BOUNDARY VALUE ‘TH
PROBLEMS"

by:‘Bernhelﬁ Booss—Bavnbek
Krzysztof P. Wojciechowski

’ by Bent Szrensen

153/88  "HALVLEDERTEKNOLOGIENS UDVIKLING MELLEM MILITERE -

0G CIVILE KREFTER"

Et eksempel p& humanistisk teknologihietnrie
Historiespeciale

Af: Hans Hedal
Vejleder: Ib Thiersen

154/88 "MASTER EQUATION APPROACH TO VISCOUS LIQUIDS AND

THE GLASS TRANSITION"

By: Jeppe Dyre

' 155/88 A NOTE ON THE ACTION OF THE POISSON SOLUTION

OPERATOR' TO THE DIRICHLET PROBLEM FOR A FORMALLY
SELFADJOINT DIFFERENTIAL OPERATOR"

by Michael Pedersen

156/88 "THE RANDOM FREE ENERGY BARRIER MODEL FOR AC

CONDUCTION IN DISORDERED SOLIDS"

by: Jeppe C. Dyre

157/88 " STABILIZATION OF PARTIAL DIFFERENTIAL EQUATIONS'

BY FINITE DIMENSIONAL BOUNDARY FEEDBACK CONTROL

A pseudo-dlfferentlal approach "

by: Michael Pedersen

158/88 "UNIFIED FORMALISM FOR EXCESS CURRENP NOISE IN

RANDOM WALK MODELS"

by. Jeppe Dyre’
- s,

"159/88 "STUDIES IN SOLAR ENFRGY”

.160/88 “LOOP GROUPS AND INSTANTONS IN DIMENSION TWO"

"by: Jens Gravesen

161/88 "PSEUDO DIFFERENTIAL PERTURBATIONS AND STABILlZATION

OF DISTRIBUTED PARAMETER SYSTEMS:
" Dirichlet feedback control problems'"
by: Michael Pedersen

162/88 "PIGER & FYSIK - OG MEGET MERE"

AF: Karin Beyer,' Sussanne Blegaa, Birthe Olsen,

Jette ﬁeich , Mette Vedelsby -

1 ’ .
163/88 "EN MATEMATISK MODEL TIL BESTEMMELSE AF

PERMEABILITETEN FOR BLOD-NETHINDE-BARRIEREN"

Af: Finn Langberg, Michael Jarden, Lars Frellesen

Vejieder: Jesper Larsen

164/88 "Vurdering af matematisk teknologi

Technology Assessment
Technikfolgenabschatzung"

Af: Bernhelm Booss-Bavnbek, Glen Pate med )
Martin Bohle-Carbonell og Jens Hejgaard Jensen

165/88 “COMPLEX STRUCTURES IN THE NASH-MOSER CATEGORY"

by: Jens Gravesen



166/88 "Grundbegreber i Sandsynligheds—.

regningen”

Af: Jargen:Larsen

167a/88 "BASISSTATISTIK 1.

Diskrete modeller"

"Af: Jgrgen Larsen

167b/88 "BASISSTATISTIK 2. Kontinuerte
modeller“

Af: ergen Larsen

168/88 "OVERFLADEN AF PLANETEN -MARS"
————bhaboratorie-simulering-og-MARS-analoger-

undersegt ved Mossbauerspektroskopi.

‘Fysikspeciale af:

Birger Lundgren

'Veji

r: Jéns‘Martin Knudsen
° Fys.Lab./HC8

169/88 "CHARLES S. PEIRCE: MURSTEN 0G MORTEL
TIL EN METAFYSIK."

Fem artikler fra tidsskriftet "The Monist"
1891-93.

Introduktion og oversattelse:

Peder Voétmann Christéansen

170/88 "OPGAVESAMLING I MATEMATIK"
/

! samtlige opgaver stillet i tiden
1974 - juni 1988

171/88 “The Dirac Equation with Light-Cone Data"

af: Johnny Tom Ottesen

172/88 "FYSIK OG VIRKELIGHED"

Kvantemekanikkens grundlagsproblém
i gymnasiet.

Fysikprojekt af:

Erik Lund og Kurt Jensen

Vejledere: Albert Chr. Paulsen og
Peder Voetmann Christiansen

173/89

174/89

175/89

176/89

177/8%

"NUMERISKE ALGORITMER"

af: Mogens Brun Heefelt

" GRAFISK FREMSTILLING AF
FRAKTALER 0G KAOS“

af: Peder Voetmann Christiansen
" AN ELEMENTARY ANALYSIS OF THE TIME

DEPENDENT SPECTRUM OF THE NON-STATONARY
SOLUTION TO THE OPERATOR RICCATI EQUATION

af: Michael Pedersen

" A MAXIUM ENTROPY ANSATZ FOR NONLINEAR
RESPONSE THEORY"

af : Jeppe Dyre

"HVAD SKAL ADAM STA MODEL TIL"

af: Morten Andersen, Ulla EngstrSm,

Thomas Gravesen, Nanna Lund, Pia

Madsen, Dina Rawat,
Vejleder: Mogens Brun Heefelt

Peter Torstensen

178/89 "BIOSYNTESEN AF PENICILLIN - en matematlsk model"

Michael Jarden

- vejleder i matematik: Jesper Larsen

biologi: Erling Lauridsen

179a/89 "LERERVEJLEDNING M.M. til et eksperlmentelt forleb

om kaos"

af: Ulla Eghave Rasmussen, Hans Oxvang Mortensen,

af: Andy Wiered, Seren Brznd og Jimmy. Staal.

Vejledere: Peder Voetmann Christiansen

Karin Beyer

179b/89 “ELEVHEFTE? Noter til et eksperlmenfwlt KGrsus om

kaos"

af: Andy Wiered, Seren Brond og Jimmy Staal

- Vejledere: Peder Voetmanh Christiansen

Karin Beyer

torsions- og dobbeltpendul".

7180/89, "KAOS I FYSiSKE SYSTEMER eksemplificeret ved

af: Andy Wiered, Saren Brend og Jimmy Staal

Vejleder:

Peder Voetmann Christiansen

181/89 "A ZERO-PARAMETER CONSTITUTIVE RELATION FOR PURE

SHEAR VISCOELASTICITY"
by: Jeppe Dyre

183/89 “MATEMATICAL PROBLEM SOLVING, MODELLING. APPLICATIONS
' AND LINKS TO OTHER SUBJECTS — State.

isgsues in mathematics instruction

by: WERNER BLUM, Kassel (FRG)

og

MOGENS NISS, Roskilde (Denmark)

184/89 “En metode til bestemmelse af den frekvensafhengige

_trends and

varmefylde af en underafkelet vaske ved glasovergangen!

af: Tage Emil Christensen

185/90 "EN NESTEN PERIODISK HISTORIE"
Et matematisk projekt
af: Steen Grode og Thomas Jessen
Vejleder: Jacob Jacobsen

186/90 "RITUAL OG RATIONALITET i videnskabers udvikling®
redigeret af Arne Jakobgen og Stig Andur Pedersen

187/90 "RSA - et kryptografisk system"

af: Annemette Sofie Olufsen, Lars Frellesen

og Ole Meller Nielsen

Vejledere: Michael Pedersen og Finn Munk

1688/90 “FERMICONDENSATION — AN ALMOST IDEAL GLASS TRANSITION®

by: Jeppe Dyre

189/90 "DATAMATER I MATREMATIKUNDERVISNINGEN PA
GYMNASIET OG HQJERE LEREANSTALTER

af: Finn Langberg



190/90

1 191/90

192/90

1193/90

"FIVE RE&UIREMENTS FOR AN
APPROXIMATE NONLINEAR' RESPONSE
THEORY"

by: Jeppe Dyre

""MOORE COHOMOLOGY, PRINCIPAL
BUNDLES AND ACTIONS OF GROUPS
ON C*-ALGEBRAS"

by: Iain Raeburn and Dana P. Williams

"Age-dependent host mortality in the
dynamics of endemic infectious diseases
and |

SIR-models of the epidemiology and natural
selection of co-circulating influenza virus
with partial cross-immunity"

by: Viggo Andreasen

"Causal and Diagnostic Reasoning"

" by: Stig Andur Pedersen

194a/90

Projektrapport-af -:

194b/90

195/90

196/90

197/90

198/90

199/90

200/90

"DETERMINISTISK KAOS"

Frank Olsen

"DETERMINISTISK KAOS"
Korselsrapport

Projektrapport af: Frahk Olsen

"STADIER PR PARADIGMETS VEJ" o
Et projekt om den videnskabelige udvikling
der forte til dannelse af kvantemekanikken.

Projektrapport for 1. modul pd fysxkuddan—
nelsen, skrevet af:

Anja Boisen, Thomas Houglrd. Anders Gorm
Largen, Nicolai Ryge. ‘

Vejleder: Peder Voetmann Christiansen

"ER KAOS NODVENDIGT?"

-~ en projektrapport om kaos' paradlgmatiske

status i fysikken.

af: Johannes K. Nielsen, Jimmy Staal og
Peter Boggild = -

Vejleder: Peder Voetmann Christiansen

"Kontrafaktiéke konditionaler i HOL

af: Jesper Voetmann, Hans Oxvang Mortensen og
Aleksander Hest-Madsen

Vejleder: Stig Andur Pedersen

'"Metal-Isolator-Metal systemer"
Speciale

af: Frank Olsen

"SPREDT FAGTNING" Artikelsamling

af: Jens Hejgaard Jensen

"LINEER ALGEBRA OG ANALYSE"

Noter til den naturvidenskabelige basis-
uddannelse. '

af: Mogens. Niss

201/90 "Undersegelse af atomare korrelationer i

amorfe stoffer ved rentgendiffraktion”
af: Karen Birkelund og Klaus Dahl Jensen
Vejledere: Petr Viscor, Ole Bakander

1_202/90 "TEGN OG KVANTER"

Foredrag og artikler, 1971-90.
af: Peder Voetmann Christiansen

. 203/90 "OPGAVESAMLING I MATEMATIK" 1974-1990

afleser tekst 170/88

204/91 "ERKENDELSE OG KVANTEMEKANIK"
et Breddemodul Fysik Projekt
af: Thomas Jessen
Vejleder: Petr Viicor




