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HHE B A i H O RAI R AR (scientific thoughts ) FITHH4: FEfE
(rationalism ) - 352 B EAE S F—KEEE ; P 7EH BRI CERE,
(Needham 1969 » Goldin 2018) « ASCHEH : 25 R S Wy M HLL
(Logical Certainty ) | Z BB n] 0158 — 22 PRI IY R SR T - SCFEfE

WS B ENRR E (DIE ~ BER  TaBiiEihT) rH
THL ) FEAE (rational reasoning ) » GFEHY : {EHZFEEEE B SUREE S W5
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#2018 10 A 2728 H) LEH > REHEEFWTRELAER  EUXTEHRNR
# e AXBER (EEHEHAA) 2019 FE3H -

T OREBABBALTEEREREHEREREMEBRRAER -



406 Ft+—EERXZHELRBEREMANETRLE

— » AL BREYHPEEREMNNEE

P B3 R B (e B Y — B » 1E4 Paul R Goldin (2018
footnote 3) Fr5 = : T AEFHARS BT T I ARYEAE ; RYBBIRHARE &
VB BB EIERE ST | I - Z849EEAE“Scientific Revolution Problem”
PHEERYSE Ry ELRE T R TR AUREE - BRI B AR IRE RV BB L - DUBCESE
HEFATIATE 2 RIS AEPE 7 R 2 | 2 (ERIETBLE
BREGE T B EE RN R RS B S R AR 2 L CEI - fE SR
TR AZ AR (Sivin ) FeAE AR H 44 E“Explorations in the History of Science
and Technology in China”rf (1982) HEMEEM « {EFEmATE AV A
F o [BIEE

TERF A SR RBER G - ARG (1561-1626) Pifsny
ARt e R G TR B LA ERATRA LOH S EE
{2 LIZAR R 0958 - AR A B B AR 0 7 ksl o ZANEEARNY
BT EREEERAAEERPELRT R L E2MEH R (AR
RA—EE) FE L€ CGERGEN) ok £ 228 ey
HiES M A A RIS o LA B SRE -
TLIEAR EPRHEE G By 04 2 i Fe T AT R 0 FE TR B 0 fE
[k CAEPTA TR RELAMNERT K TR MR
AR ERY > THAZBAFTEA Y - 5 (JFX 1982:96) *

I JE X4 : “In early generations, the typical complaint was that ‘The Chinese mind’ was incapable
of higher logic.” §, Alfred Forke (1867-1944). “The Chinese Sophists,” Journal of the North
China Branch of the Royal Asiatic Society 34:1901-1902

2 B # : “Why did modern science, the mathematization of hypotheses about Nature, with all its
implications for advanced technology, take its meteoric rise only in the West at the time of
Galileo?” (Y & Joseph Needham, 1969. The Grand Titration: Science and Society in East and
West. Toronto: University of Toronto Press, pp. 16)

3 Joseph Needham, 1969. The Grand Titration: Science and Society in East and West. Toronto:
University of Toronto Press, pp. 190.

4 JE X #& : “Although Ch’ing dynasty thinkers took the world as observable - nominalistic fact, just as
Sir Francis Bacon (1561-1626) did, unlike him they did not develop a scientific methodology.
Whether Bacon’s scientific method has survived in the practice of contemporary science was not
even considered. It was, in fact largely Scholastic in its origins, concerned with taxonomies rather
than theories of natural phenomena, and resolutely unconcerned with mathematical measurement.
Of all the early modern attempts to define how science might fruitfully proceed it was probably the
most sterile, in contrast to Bacon’s very influential convictions about the organization and ideology
of scientific activity.”
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DUEEERE - AR TIT8EE T B IR A B RHRER | 1 —
fi B o

F FEBREEHCHEE

A H A RGBT - SHEER S T E =" - B FPH
ARREN - TEEUESR ¢ AR E - s s ARG ik - &
=AJEHEEMREE - (HPMTEARR R EEE - TR Bl E A - BN RER K
PIECARENEE T o ) GEISMERE - R T RERRAYSL - BEHEE
FEyRE BAES » SEEAEEAIMEERAY © “China has greatly suffered for lack of
an adequate loglcal method ™ Z A% IHITHERY - YA REHE 1% » RSS2 9%
AREAER  FRATEIE ? P BRI AR B LR TR T — iyt
ik EWEIW%T SISO - (BRSSO AAER S B A
HIEEEE A Ry MR B R TR -

= HERRE 7

1 LT - PSR SR -SRI - (TR 2
BRI BT RS - F AR AR B 1
ETTTEREN IR © MR SERRTY /T RS AR YR S TR
FERIHY 17

O ((HEFR) #REST ) BANHAE (HEXHF-%) (L EREEH 1924
F) AT

¢ Hu, Shih. The Development of the Logical Method in Ancient China. Shanghai: Oriental Book
Company. 1922.

TORXA
“The whole of science is nothing more than a refinement of everyday thinking.” -- Albert Einstein
“Science is a way of thinking much more than it is a body of knowledge.” -- Carl Sagan
“Science is about knowing; engineering is about doing.” -- Henry Petroski
“Science is not about building a body of known ‘facts’. It is a method for asking awkward
questions and subjecting them to a reality-check, thus avoiding the human tendency to believe
whatever makes us feel good.” -- Terry Pratchett, [an Stewart and Jack Cohen
“The criterion of the scientific status of a theory is its falsifiability, or refutability, or testability.”
-- Karl Popper (Conjectures and Refutations (London: Routledge and Keagan Paul, 1963), pp.
33-39)



408 Ft+—EERXZHELRBEREMANETRLE

EAAAGER T BT B B

—— R AR
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——F AT R

HETRRMB OO FET O —ARE AR FFoMEL
VABLE VAR BR 64 77 1% 0 4 i 8 G AP BR @ A A4S ARAT B BT
By R o

Terry Pratchett ~ Ian Stewart F= Jack Cohen

TS B As 0 AR AR+ R 0 TR A » ST BB ~ FT RIS o
—F

BB AT AZIL - BEAZKA -

——Albert Szent-Gyorgy

AR FETHRY > Ehep FRABHAZE  AHERLF
Ty EA - B TR LA E 2 -

Henri Poincare

KGR BHAE - A1 5 RMFE L > THREHTLRIC %%

BIEERE - AN2E -

“Discovery consists of seeing what everybody has seen and thinking what nobody has thought.” --
Albert Szent-Gyorgy

“Science is built up of facts, as a house is built of stones; but an accumulation of facts is no
more a science than a heap of stones is a house.” -- Henri Poincare
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| FEEEEME LAFEE=HEBFEEE

FER i B SR SR S B S R SR S R R Z /1T - A
HLEFHEE (HEEAEIRL © 3SR NERER 7 3586 Robert Lee
£ 1975 FRRETEH -

g dkey (fkEH) LHE—BERAETLRUY »RAR
HWEREA P A ERKZ T —BA HEZ 658
WA —AEICE R AN PER AL P HERITEMROERE
OYFL B2 b oy — AR ey L 3% e R R B (GE
) MHEFAKRLE T AKE > LR RA MASMES
B RB M IT RO HE R F T MAA W A RERY - —
FEFAREWOY ~ H 5 I TAGIIRAE AL AL P

2010 E Richard Larson EAtfY Grammar as Science —ZZrf (MIT Press) #E
HREGE SRR ¢

O LKL ETZE —HFARN RIS EFﬂﬂ’i—%%;%i!jﬁ
Eﬁ%”é%]é%#%%ﬁ@éﬁ?ﬁﬂ% ’ _:]E;R}'ﬂ 7%5@@7‘57%%#2%?:”‘5
] > Edn AR B KRB R 0

® HE IR TR | FiEeg R — B TR SRR R R
wRAEE T AR R &AE *@mgéf#$~%(%
Goldstein #= Goldstein » 1984 ) -

OGS ORI
& TR E R SR AR A
@ AL 22 ol 30 4 o B B ST LA iR B TR 2K, o

AR B Ao 7 LR AN ST 2 SR IR AT AR 7 3Bk 80
—fE A B B AR 210

8 Lees, Robert B. 1957. Review of Chomsky 1957. Language 33:3.375-407. (Repr. in On Noam
Chomsky: Critical Essays ed. by Gilbert Harman Garden City, New York: Anchor Books 1974, pp. 34-79).
JR A& : “Grammar has emerged as part of a new science, linguistics that poses and investigates
its own unique and fascinating set of questions, pursuing them with the same rigorous methodology
found elsewhere in the study of natural phenomena.” Larson, Richard K. 2010. Grammar as Science.
Massachusetts London: MIT Press Cambridge, 3 ©

0ORSGE

9
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WATEE] - Larson FEINERRELAEH R IR ER S AN R 288 £EAR AT
JT > e E R R e -

testfa - IBAGE S SR AR

Marchus Tomalin 2006 FA4E Linguistics and The Formal Sciences FA5EHH
T (2E|EE2EFEREE - f£EK

(GES SRR - ARERZIR) ) - e -

REZNARMEETHRD £ "B B THRELR
BHIEHy o RERAMER T AT RWEEE o R BRI
Z A FAEAERE A2 EMAR L F R — AR PR AY
a5 R b B AR BT A by NP RARE IR b sk (JREP
RIL) ReyilAZ o B SHAEMUETREME T AR — kKA
ik ARG TR AR EEZE  RMNBREZRAE T
T APTA ey el Rk (238 7R P A 09 AR ARIR ) #1T AKE A
G FE AL REH— N ——REAGL AR L —
HAdE R R R E R AE  EH B R AR TR PR
A RO IR EIEIL o BAR 0 AR § O RARRIL 2R AR o Rk A 3
TAFRE NILIEE A2 s 12 T XA GrdnE e A
TRk BAEG EA TR RESHZ—

“The idea of a ‘scientific’ approach to grammar might strike you as odd at first. When we think
of “science,” we usually think in these terms (see Goldstein and Goldstein 1984).

Science is a search for understanding,

Achieving understanding means discovering general laws and principles,

Scientific laws and principles can be tested experimentally.

How does such notion apply to grammar? What is there to understand about grammar? What
would general laws and principles of grammar be? And how might we test laws and principles
of grammar experimentally, assuming we could find them in the first place?” Larson, Richard K.
2010. Grammar as Science. Massachusetts London: MIT Press Cambridge °

JR CA : “It is important to recognize that the theories grouped together beneath the term Formal
Science all utilize some form of the axiomatic-deductive method and that, therefore, despite
their many differences, they all involve the deduction of consequences (i.e., theorems) from a
small set of intuitively obvious axioms or assumptions, and, as a result, they can be viewed as
being unified by the same basic scientific method. In the light of this observation, it should be
remembered that not all intellectual enterprises (especially, not even all sciences) can be pursued
by means of this method. In order for an axiomatic-deductive system to be constructed at all, it
is necessary to be able to state initial assumptions, to identify primary elements of some kind,
and to make valid deductive inferences from these assumptions and elements. There are many
areas of research that are not understood with sufficient precision to permit an axiomatic-deductive
analysis. However, the ‘formal sciences’ all attempt to utilize this methodology, and it is one of
their characteristic features.” (Tomalin 2006: 2-3)}b REX S TE 8% ~ B HE « ZLHH
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iE(ERTEEE S TR ) BV RIRYERIY] > e Rl DR AR R
IAREEN: - B5Z - BIEZE T A ) IR ATERRI - AESTinE
SEARI— R - A RERE < R BARHE2RV B SRR R L HEEmAan
AR

# XA+ 2 ey & A4t (characteristics of Formal Science )
1~ 32 — /g & /% axiomatic-deductive method
2 82 R (RT3 ) 8y % deduction of consequences (i.e., theorems)
3 M N R 48 A % an axiomatic-deductive system 84 :0 242 X
(1) # 5 t45 2 3% state initial assumptions;
(2) % % Kt % identify primary elements;

(3) (1) ~ 2)ayE A 54 49347 make valid deductive inferences

from these assumptions and elements;

PATRALEMERTHE T AT im TS AR A e AR R - R AEE A
AITE NI ma e (BERSEM Ry T SURGES 2 ) AR -

h ~ FRBMIFRM SRR
BErGELE (FIEEEER) Has -

------ PARRE B X ke TRTER ) Uk 0 B—IRABEE R AR
HE - BOR  BRETXFAE  BHEE  BRRL HE
T A TR I RE—FREG AR REER
EAT  AMEFARBNME— R o (BRE Gl 2

SEMRFTAHVEGRIRAV M H AR T R EREE S U R ) SE R RREESSE
AR T SORREES B 5 WORTS - PHEIE R TR ) R EE
WHERZENT.  ASCEE Ry - BRSeERTERy TR, nTDIERSE SRy T B AR
FIJ7i% 5 BRI BT -

B EEYN (BEEMBARE  £ARGEEZE) () BEN - £EHF A2 5

X#EFF  (BEEMHAME - ERGEEZR) > X BB EM - 2018 4 -
PR (ANEEER) e LA 1964 F - H 11 e
BHEREXBRETEREMOENERMEE - 2EBRN  (XRFTE—BFERER

ARFRMEMHE ) BN (RBEFEXFHE) £ 1 H (2016 ) H 47-56
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5.1 Bz =B lihAY T3R, BAR

HZSEEEER ey TELL , FEAR (logical certainty) i@ HH B EHEE T 14
T RBIEEAR « TR « DIEE R ARIIBEIRER T (AN ER AR Ry
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FI T BRI T E AR SR B EL Ry » SR & 28 2 I TR RV R e 16e
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FIRHY (EEHESREE ) #m - B BEEAR - ke ~ BEE R SRR
FEMEL - RHEE ST iR (2RI RAbRORER Rt Rk (B &
#H - AR EREREENR) ) - FIRSRMtR R E R B ey
PIEISNLERE BB - PrfEDIEL ~ By ~ EE2bFsehau & @ sl - R
H "#0, FEAE (rational reasoning ) Z AHE :

a) R AAHLL B
(mF - set) "mmik -

woEe () FARLAME TRtm kg Koo o TEPAK
SERLEmL ARy (KET) AmAwk  BRET
ooy e MF AR XL R REE T (BER) TR
TFEA kA ER (T - 23RME) TEEARRE A,
Afarg o ((RENBEHEL X))

b) B T AR
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Ferp DUR i i Ry LR -
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