out either stagnation or abrupt interruption. That is, to dwell exclu-
sively on the mechanistic end of this spectrum must yield a kind of
mental stagnation, and to move abruptly to the “creative” or “experi-
mental” end of the spectrum, withou solid grounding in the funda-
mentals, denies the objective demands of a creative or experimental
method and can only produce the vacuous and inane.

But what has all this o do with logie, with right reasoning, with
being as rational as we can in our fsations of belief If we employ our
logical principles, our principles of rurionality, only in that purely
mechanistic, rote fashion such as the computing machine is pre-emi-
nently capable of, then ironically we risk an outcome for ourselves that
is irrattonal and unproductive. Again, if we do not actually act upon
and consciously use a pragmatic, experimental method in our reason-
Ing processes, then we are no berter off th
capable of being led astray, of
Some further remarks from |
chines” {1900), quoted in ¢

an the machine, and juse as
being mastered and manufactured.
eirce’s “Our Senses as Reasoning Ma-
hapter 3, bear repetition here.

VL0 we do when we go irreflectivel ¥ Oy a rule of thumb, as when we apply
4 rule of arithmetic {or togic] the reasan of which we have never been taught
[or genuinely learmed]. The irrationaiity here consists in our following a fixed
method, of the correctness of which the other method [experimentalism or
pragmatism] affords no assurance; so that if it [the fixed method] does not
happen to be right in its application to the case at hand, we g0 hopelessly
astray. In genuine réasoning. we are not wedded to our method. We delib- <
erately approve it, but we stand ever ready and disposed to reexamine it and
to improve wpon it and to criticize our criticism of it, without ce:
(Pem{nﬁbo.msaa::m. :




ning, “Itis a LIVING process” (Peirce 1887k

it is a living process that finds its way into every !
onto every factory floor and, whether we clearly pe
knowledge it or not, into every facet of our lives.

Logic, as we have defined it, is the study of arguments, and
focus is on the larger sort we know as our pragmatic logic of eve
The two large categories within pragmatic logical argument that we
will be concerned with are the deductive drea and the inductive area.
Deductive logic, when applied properly, produces conclusions from
the evidence supplied that are marters of certainty. Given our fallibil-
ity, we here knowingly and conscicusly work with practical certainty,
but always with the possibility and aim in mind of correction of ot |
errors against ideal certainty. Inductive logic, when properly applied,
produces from obrained evidence conclusions thar are matters of
probability and, in the course of things, degrees of probability. Again,

given our tallible natures, inductive logic also has both practical and

ideal aspects.
We shall now examine five illustrations of deductive arguments and
onebroad example of inductive argumentation. Here are our five il-

lustrative categories of deductive arguments:

(1) categorical syllogism using one combination of universal, affirmative
propositions;

{2} disjunctive syllogism in two distinct versions:

(3} pure hypothetical syllogisin;

{4) arguments of the form modus ponens:

(5) arguments of the form modus tolfens.




dons of things or sets or classes i
*mammals,” and things that are “watm-blood A
ent population sizes. Recalling our discussion of argument in
3 the evidence section of an argument is given in a ‘premise’ m’h .

‘premises’. Thus:

Wiy

Syliogism 1

All human beings are mammals.
All mammals are warm-blooded

P ———— P A A AN S s

;o PRI 5 By wvy Pxaireve N ok TN F
Therpfore, all human DEINES A8 W srm-blooded.

The first sentence is the first premise, the second sentence is the
second premise, and the final sentence, as “Therefore” implies, is the
conclusion. Notice also that there are three terms at issue in the argu-
ment: “human beings,” “mammals” and “warm-blooded.” All cate-
gotical syllogisms are arguments reaching a conclusion through the
use of two premises constructed of three terms. Readers already fa-
miliar with standard-form syllogistic logic may object that this exam-
ple mixes ‘mood’ and ‘figure’ in a non-standard manner by reversing
the traditional ordering of the two premises. This departure, however,
provides us with a more quickly and thoroughly understood illustra-
tion of the inevitability of deductive reasoning and its necessary cha
acter (see Hurley 1994: 52). (This departure works e



- W, S UL el
e warm-blooded.” W se that the
candmwa the reasoning mva%mi. ensures t!ﬁs ,
see certain relations between the classes of things
see that these relations bring us inevirably o
use categorical reasoning, as we do here, we thus work with ﬁﬁ: W
cal relations of classes. In this case, the variety of reasoning is deduc-
tive because from two picces of evidence it has produced a conclusion i
that 1s 2 marter of certainty. Some find this notion that evidence mﬂy
“supports” a conclusion to be a bit elastic for deductive purposess

something a bit stronger seems needed. The relation between evidence
and conclusion in a properly done deductive argument, then, might
be tightened, more like a relation of cause and effect, even when the
term “supports” is revained.

With regard to this issue of supporting evidence, and in contrast to
the syllogism above. consider this example:

.
f RS

All human beings are mammals,
All warm-blooded creatures are mammals

ke S s AN A A5 1 A A 5 A P A 54

use, but something is not quite right here. The second premise,
ticular, does not seem to be truc. Asc there not more me "



‘of such a conclusion, if it has any value ar all?
This illustration 15 faulty in two aspects, and these two :
be properly handled if certainty in the conclusion of a d
gument is our goal. These aspects arc, first, che arrangement
pattern of the argument’s parts and, second, the truth of the argu-
ments premises. If we have a correct pattern of deductive argummn i
tion we say that the argument form is walid, A valid argument formis
such that it is impossible, given true premises, for the conclusiontobe
false. All five of the deductive ATRUMENt types we are investigating
have their valid forms. The first of our two syllogisms, above, has such
a form. Ideally, a valid argument form that uses true premises exclu-
sively will necessarily produce a true conclusion. That is, ideally, a de-
ductive argument that s uses validity and truth together is said to be
: b genuinely sound arguments, conclusions are
matters of invariable truth and certainty: their truth matters not in the
least on what we personally, or as groups, think of them. Thus, the
conclusions of sound deductive arguments are matters of objective

knowledge rather than matters of subjective opinion, Peirce put it suc-
ginctly when writing abour such arguments: *. | .that from true
premises they must invariably produce true conclusions” (CP 2,267),
To deny the conclusion of a sotind argument, then, asserts that the
necessarily true conclusion is objectively inconsistent and in fact in
contradiction with the argument’s true premises.

If you think of “pattern” in much the same way that one might
think of the master blueprints for a standardized series of buildings,
the template used to guide the cutring of fabric toward assembling a ”
garment, of a computer program, you will notice that there is a clea
pattern 1o how the parts of syllogism 1 fit together, The first te
the first premise, “human beings,” returns as the first term of




zhcmfm, is not d:cumd k:oy amm! m:ti;

lidity from truth that makes possible the 1

computer programming: comp

ments process or manipulate information supplied 2o &mm

pletely unflawed computer programs and standard forms o

ductive arguments function with equai prccmcm whether th

information theyv ma
deductive ars
combination:

one crucial ¢

ment form, for how else could a false conclusion occur in 2 deductive.
argument with all true premises? That is, no such valid argument from
extis, even as an assumption. Consequently, if, on assuming the tm!h
of our premises, we rmd that our conclusion is false, our argument
proved invalid.

But truth and falsity of argument materials otherwise can and
result in either valid or invalid forms. The certainty that we expy
that to an extent limits us in deduction would be clearly contra
should we be able to assemble a supposedly valid dedu
with truc premises that nevertheless produced
Wlquuldyourwoﬂdbchkcafthc o)




tion of alganthm
Usmg ummm mam thf: daixmtmm af ‘class” and m&aﬂm

rhc mbmt of :hc §us,,z<.a! relations wf daﬁ.:ses For dass I’cxm gam ¢

foll ()vv;xlg, definition:

A pumi
and re:

defini

For the tollowing four-term illustration, then, ler us count pmnm
keyboard players, musicians, and artists as examples of different
Aasses. The class or set of pianists, then, would be the class or set in-
cluding and limited to all planises.

For the term 'relation’ Pierce gives the following definition:

A character of a plurality of things: a fact concerning two of more

things connecting it with the others; the condition of
with regard to something else. (Peirce 1889: 5057)




state our first premise more briefly, in the fol
‘P' abbreviates “pianists” and ‘K’ abbres
proposition “All P is K" abbreviates this first
ity, we can also render this premise again id

diagram or graph, named for the nghtcmthumry Swiss
matician Leonhard Euler

Diagram 4.3

Proposition

By means of the diagram given above, we immediately g
each and every thing which s a pianist, that is, the class r¢
by the rectangled B is related to each and cvery thing
boardist, or the class rcprcscmcd by the |
lation is expressed through “is. " The mlam X

nthzscax.mbcdcﬁnedm “is 1




premises to che first, these two ard
and "All musicians are artises.” By employing the
graphical conventions used above, we <an then
deduction with its conclusion. Using the three

nal propositional formulations, we would begin with the foﬁwig. :

Syftogisim 4

“1,73&
All pianists are kevboardists

All keyboardists are musicians.

All musicians are Artesls

therefave: All pianists are artists.

Extending our eadier use of abbrevations. this deduction can be re-

duced to the following.
Diagram 4.4
Al P is K

ALK is M

. 3

Al Mis A

Therefore: All P is A

Its graphical equivalent, then, is given in diagram 4.5, below. If you
take care 1o note how, at each step along the way, the relevant rectan-
gles interlock with one another in an ascending order according to
sﬁcofd)cdmdxqumcnt,youwiﬂmhw.if:h:m‘h
be true, the conclusion would be utterly inescapable.
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everyday contents of these classes, but racher ¢
thwdzmmbmughtinw!daﬁomwkkm.
valid form of argument. Whether or not the an oy
depends additionally, of course, on the truth of the . Th
kind of argument in the logical relations of classes is of e type that
can be treated completely and correctly using the kind of logic ma-
chine proposed by Peirce and his student and colleague Allan Mar- .
quand. It can do this because it relies on and operates accordingto .
what is termed an algorithm, which is defined as “a mechanical proce-
dure for carrying out, in a finite number of Steps, a computation that
leads from certain types of data to certain types of results” (see Brody
1967). It is the alporithm that defines the limits of a machine’ com-
putational sophistication, the limir of its “fixed method,” the limir be-
yond which our creative faculties hold sway. To examine and illustrace
115 and how it works, we will consider
‘eirce and Marg
tBor a fuller account, see Ketner with

}

more clearly what an algoricher
the remarkable scory of | uand’s early computer design.
Mewarr 1984 3

Allan Marquand (1853-1924) was the son of the art collector and
pl’lilmuhmpm Henry G Marquand, and i

of Peirce’s students durmg his
Peirce was a part-time f

serhaps the most prominent
tme at Johns Hopkins University,

aculty member in logic ar the ne
trom 1879 through 1484

SItion as assistant ar the |

W university
and concurrendy maintained a full-time po-
1.8, Coast and Geoderic Survey. The title “as-
required more responsibility and authority than we would,
these days, ordinarily associate with it. He hel

sistant”
d the Coast Survey po-
sition from 1859 until his resignation in 1891, While at Hopkins he
was actve as well in the areas of mathem
losophy. However, it is Peirce’s activicies in
quand, that concern us here.

atics, psychology, and phi-
logic, especially with Mar-

Marquand was a fellow in philosophy and ethics at Hopkins until
the completion of his doctorate in 1880. His essay on the logic of




held until his d&du
While still a student at Hopkins
Peirce, to the task of developing an impror TSION O
ley Jevons's mechanical instrument for pcxfom sylloy
ing, his “Logical Piano,” so calléd because, to use an
modern computers, its “keyboard” resembled a section of 4
board. Marquand contributted heavily to the first mm
Logrc, mdumng an essay entitled “A Machine for Praducing S
i Variations and the following "Note on an E tght'rcfm Logical Ma-
\hzr‘ " From these contributions it is clear that Marquand had already
devised three types of aids tor logical compuration. The first such de-
vice consisted of logical hngmms or graphs; the second was a me-
chapically crank-operated realization of these diagrams; and the thisd
improved the Jevons machine, providing operation by depression of
keys. Peitce was completely familiar with these developments and cer=
tainly had the upgraded Jevons device in mind when wniting the “log-
ical machine” entry for Whitney's Dictionary and Cyclopedia.

Logical machine, a machine which, being fed with premises. protuces the
necessary conclusions from them. The earliest instrument of this kind was the
demonstrator of Charles. third Earl Stanhope: the most perfect is that of P
fessor Allan Marquand, which gives all inferences turning upon the K
relations of classes. The value of logical machines seems to lie in m
ing how far reasoning is a mechanical process, and how far it calls
observation. Calculating machines are specialized W
1889: 3560)




