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Science is the knowledge of many, orderly and methodically digested and arranged, so as to become attainable
by one. The knowledge of reasons and their conclusions constitutes abstract, that of causes and their effects
and of the laws of nature, natural science. (Herschel 1830, p. 18. ™ & = » A ZIKX)
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The first thing that a philosophic mind considers, when any new phenomenon presents itself, is its explanation,
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v
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or reference to an immediate producing cause.:-* To such causes Newton has applied the term verae causae;
that is, causes recognized as having a real existence in nature, and not being mere hypotheses or figments of
mind. (Herschel 1830, p. 144. & = » & ZBIEX)
00" EERREEEVE RO S REVIRe A # A [ QKK | SISO 1A 1) A Y 2 HRER D 440 4@ a0 b
HEEE 40 WV S o QIEEIVE” “some one or other of those real causes which experience has shown to

exist, and to be efficacious in producing similar phenomena” (p. 148) ~RBRERNUR VLo KA L1002 Q QKA
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Man is the Interpreter of Nature, Science the right interpretation. (Whewell 1840, vol. 1, xvii)



The two processes by which science is constructed are the Explication of Conceptions and the Colligation of
Facts. (xxxvii, ¥ &= 2 8 ZHRX)
MO OB HO RENQMSEENERORIMNFCN 0 P KA oV QEENE © VERIKN AL Q%0
(colligate) ™ n ¥ XM~ O WM =MEOH O S BERRLOR0T VERPIC® 088N v d — i BIXIERH
BiEr R0 2 0HONILL RO ARRSRT v~ ANE SWYREEEY [HKOmuLRQ0 | VoYL
Ko B~RIL [HALRDL| £ O | MEL [#URRD] HURRAER | BIOY S RIGENPMIE S Y 510
A S P BRley TEE | HEBE SRRV W 5he°
EIVEBMEQH D SEER PR VSR E” [REC LBER | BRad@ib i 5 o MBS VB U 5 e°
DROER [BH] W& v —DH Q0PN LSV PR UREUSY S =) F KKK Q 5wy
S EIE R ZO QK I O WREE AR WY 500° W ONT [EEh] QR Y’ “Hypotheses may often be of service
to science, when they involve a certain portion of incompleteness, and even of errour.”[ X5 £ 400 FER W K-1E<¢H 3L
O 4o’ BRI RV R P 5P aua-e” OB ORI QRN O R0 R4 5 | (Whewell 1847, p. 60) ~ 5 © LfRIH-94Q
10° U ROORIMOBKIHN O SV E Sv 0L QBEORERR0R® | 087 (— )4 RAQHINRERE <OV
Q5P 50VRRRE PR 20 | O ) 5200 QBRI REER N O Y -2 BIIE M BERA G 50 RE U 4e° #K
B A OREERVH P SEEYRe” MO LEESEHNC | BPEHLR VOERMNACY TRUHO] »
QN S BRZE+HREFE P 4QC°
e L Lo BRIV O W - Q 4o NEIFEBEVIE QERENERE O Y 5HellR-24Q0°
But scientific ideas and common notions differ in this, that the former are precise and stable, the latter vague

and ambiguous; the former are possessed with clear insight, and employed in a sense rigorously limited, and
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always identically the same. (Whewell 1837, p. 17)

Q0 I OBM N B PRV R | BMEEEEAR S m S PRIRER0° w4 O B R SIER
MEIO SV ke’ KRS CHSBEIUKRY RS 502KV Uyt —nd 2RJE0Y 5eQx
BREER 5o~ o B MIRREe -y QIIERNR MO SEEAEINNEN 500V E RSB RE PEMNEREEDD
PR [P E 52 QKR ] V5 ORE QEFRN O W 5 1QUE-2 I .£210°

S-QEERE Y2 @b VB ORRRVEIVE (S SRR O MRERI] SR 0w 500

This process of drawing conclusions from our principles, by rigorous and unimpeacheable trains of demonstra
tion is termed Deduction. In its due place, it is a highly important part of every science; but it has no value when
the fundamental principles, on which the whole of the demonstration rests, have not first been obtained by the
induction of facts so as to supply the sole materials of substantial truths. Without such materials, a series of
demonstrations resembles physical science only as a shadow resembles a real object. (Whewell 1837, p. 16)
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AOW 5400 040 ¢ QUREEEIQ QM 1) QIIENR I AR VY 2 o IRESIRIN AL & Mo ERE 00 VRQ &
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FHRVEQ2QNRE VSN UNEE e d s A QRFVIVE w IBEN QLY OBECKHE Y a
complete logic of the sciences would be also a complete logic of practical business and common life.” (Mill 1943,
book 3 ch. 1, p. 284 : EEILKIK @ ¢ — D BI-HEKE) VR Y 500 b CIRHSBERIAKE S SR 4 M Q
BRHLER V20107 VSNV UOEEVYE « A EFEHVERBER0 QP ELY 0 0mERE
VERYEHORRENER O VS0 VERE Ve DR 0B8R K- Qo dRRE-2R0°

This truth is exemplified by the history of various branches of knowledge which has successively, in the

ascending order of their complication, assumed the character of sciences. (book 6, ch. 1)
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The first thing that a philosophic mind considers, when any new phenomenon presents itself, is its explanation,
or reference to an immediate producing cause. If that cannot be ascertained, the next is to generalize the
phenomenon, and include it, with others analogous to it, in the expression of some law, in the hope that its
consideration, in a more advanced state of knowledge, may lead to the discovery of an adequate proximate
cause. (Herschel 1830, p. 144)
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What, in the actual state of science, is far more important for us to know, is whether our theory truly represent
all the facts, and include all the laws, to which observation and induction lead. (p. 204)
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great way to establish any hypothesis of mechanism or structure” iR OHIREMNE S0 5100 ] VEY 'R’
R ME- @ 0 MBI 400
To lay any great stress on hypotheses of this kind, except in as much as they serve as a scaffold for the
erection of general laws, is to ‘quite mistake the scaffold for the pile.” (Herschel 1830, p. 204)
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The discoveries of modern chemistry have gone far to establish the truth of an opinion entertained by some
of the ancients, that the universe consists of distinct, separate, indivisible atoms. (Herschel 1830, p. 37)

The result is stated by him [M. Fresnel] to be decisive in favor of that theory which makes light to consist
in the vibrations of an elastic medium. (p. 207)
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But it is to be observed, in illustration of the cautious character of our philosophy, that though the law of
multiple proportions seems now to be established on a wide and secure induction, the representation of it by
means of the atomic theory is far from having such claims to respect, and belongs to a branch of knowledge
at present probably above our reach. (Whewell 1931, p. 393)
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Since it is thus difficult to know when we have seized the true cause of the phenomena in any department of
science, it may appear to some persons that physical inquiries are imprudent and unphilosophical in undertak-
ing this research of causes ---Hence there has not been wanting those who have laid it down as a maxim that

“science must study only the laws of phenomena, and never the mode of production.” But it is easy to see that



such a maxim would confine the breadth and depth of scientific inquiries to a most scanty and miserable limit.
(Whewell 1840, vol. 2, pp. 267-268)
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Although no one had previously dreamt of qualities being conveyed through a medium by such a process, yet

when it is once suggested as the only mode of explaining some of the phenomena, there is nothing to prevent

our accepting it entirely, as a satisfactory theory for all the known laws of light. (Whewell 1840, vol. 1, p. 304)
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The possibility of deducing from its supposed laws a considerable number of the phenomena of light, is the sole
evidence of its existence that we have ever to hope for; and this evidence cannot be of the smallest value. (Mill
1843 Book 3, ch. 14, section 6, p. 500)
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Most thinkers of any degree of sobriety allow, that an hypothesis of this kind is not to be received as probably
true because it accounts for all the known phenomena; since this is a condition often fulfilled equally well by
two conflicting hypotheses. (Mill 1843, book 3 ch. 14, section 6 p. 500)
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If we give ourselves the licence of inventing the causes themselves as well as their laws, a person of fertile
imagination might devise a hundred modes of accounting for any given fact, while there are probably a
thousand more which are equally possible, but which, for want of anything analogous in our experience, our
minds are unfitted to conceive. (ibid.)
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from a contemporary point of view

by
Tetsuji ISEDA
Associate Professor of Philosophy and History of Science

Graduate School of Letters
Kyoto University

The purpose of this paper is to reconsider several aspects of the debate among
philosophers of science in 19th century England. Even though the origin of philoso-
phy of science as a sub-discipline of philosophy is generally attributed to the
beginning of Vienna Circle in 1920s, certainly philosophical discussions on the
nature of science have been around before that time. One major precursor of a
collective attempt at philosophical considerations of science can be found in 19 th
century England, i.e. the debates among John Herschel, William Whewell and John
Stuart Mill on scientific methodology. The question this paper asks is what would
be their positions on the current issues in philosophy of science. The present
debates have rather peculiar background assumptions, so locating 19th century
philosophers in present debates is not a straightforward matter. We look at two of
such issues, namely the demarcation problem and scientific realism. As for the
demarcation problem, even though the 19th century philosophers talked a lot about
the nature of science, the demarcation between science and pseudoscience was not
a issue at all. As for the scientific realism debate, the way 19th century philoso-
phers see the issue is very similar to the present debate, so their positions can be
located within the present debates (Herschel and Whewell are restricted realists,
and Mill’s position is very close to that of constructive empiricists). However, even
there, we can also wonder what would be their position if they know some of the
facts the present debates is based on (such as the refutation of ether and the



remarkable confirmation of the existence of atoms). Their positions based on such
information may not be the same as those without it, and we can find hints in their
writings on what would be their reactions.

The Conjunctive Concept Extension
in Mathematical Theories
Two Types

by
Mariko YASUGI

Professor emeritus
Kyoto Sangyo University

I consider two types of a certain concept extension in mathematical theories,
Dedekind’s “genetic” type and Bourbaki’s “structural” type, and propose a princi-
ple, called “the conjunctive principle”, common to those two types. The principle
secures a natural conjunction between the original theory and the extended theory.

In a preceding article, I studied Dedekind’s “Habilitationsrede” and was led to
the three conditions of the conjunctive concept extension: inner necessity (neces-
sity from within a mathematical theory); soundness (conservation of the content);
conservation (conservation of the laws characterizing the original concepts).
“Soundness” will be renamed as “substantial conservation” and “conservation” as
“formal conservation” in this article. The conjunctive principle consists of those
three conditions.

A detailed analysis of Bourbaki’s article “The Architecture of Mathematics” has
revealed that the conjunctive principle can be interpreted also in the theory of
structures.

The background of all this is the author’s mathematical interest in computable
aspects of the mathematics on the continuum. Computability of continuous func-
tions has a natural definition, which is generally agreed. There had been a demand
from inside mathematics that some of the discontinuous functions be also endowed
with some notion of computability. Among several methods of extending the
computability concept to discontinuous functions, I have employed three of them.
In order to guarantee that they are not ad hoc methods, I needed a ground which
can give an account of the validity of those extensions.



