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ABSTRUCT

In the field of history of Chinese philosophy, the key points and difficulties in
the research on Fang Yizhi ( /7 DA %, 1611-1671) are mainly reflected in two
ideological lines: one is how the academic pattern of the transition from
Neo-Confucianism in the Song and Ming Dynasties to the texturalism in the Qing
Dynasty happened; the other is how the traditional Chinese humanities accepted the
western modern natural sciences and technologies. Relatively speaking, in the late
Ming and early Qing Dynasties, there were fewer academic discussions on the
relationship between intellectual thought and natural science and technology, and no
universally accepted explanatory paradigm has been put forward yet. To understand
the relationship between science and humanities in late Ming and early Qing Dynasty,
as well as that between modern western natural science and ancient Chinese
traditional thought, Fang Yizhi is a precious object of study. Fang Yizhi's thinking
and practice about "things" (wu #) is a bridge linking the natural world and the
human world. “Thing” in Chinese philosophy has both concrete and abstract
attributes, including but not limited to the category of “matter” in Western philosophy.
Fang Yizhi has always been regarded as an encyclopedic thinker, and his theory of
things is extremely rich.The theory and practice of things are the core of Fang Yizhi's
philosophy.

Fang Yizhi believes that the three religions (including Confucianism, Buddhism
and Daoism) all hold that the ultimate noumenon itself is "unknowable" and at the
same time is the fundamental basis of every single thing, so people can only "study
its origin" from the "knowable", that is, the "thing". This train of thought lies in the
base of Fang’s thinking when describing and analyzing the relationship between Dao
and things, which includes both theories of the universe and the ontology. This paper
holds that the basic idea of Fang Yizhi's philosophy on the theory of body (ti, #&)
and function (yong, H) is that ‘there is no body but there is function’, while on the
theory of universe it is that what above Yin and Yang ( f& [ ) are unknowable.
Because the Dao has no body, it has only the function. And because nothing above
the Yin and Yang can be understood, people can only use what is below the Yin and
Yang such as the principle (li, #), qi %, image (xiang, %) and number (shu, %%),
to form the universal principle through the induction of the principle of “things”.
Furthermore, Fang Yizhi ascribes the body (shen, &), mind (xin, (), nature (xing,
%) and destiny (ming, i) to the concept of things, that is to say, he regards the self
as the object of rational cognition. In this relationship, "I" is not only the subject of
cognition, but also the object of cognition, thus realizing introspection inward.
Thirdly, utensils and heaven and earth, that is, man-made objects and natural objects,
are external to the self. Although Fang Yizhi also advocated "making" things external
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to human beings, under the social class system of scholars, peasants, workers and
businessmen, he could only engage in the research of the theory of external things,
that is, the so-called science of quality and measurement. On the whole, Fang Yizhi's
physical research and practice did not go beyond the scope of Chinese traditional
natural science, but he was good at summarizing research methods, actively
absorbing the contents of western natural science, and put forward correct ideas on
many specific natural science issues.

Mou Zongsan's (7 5% =, 1909-1995) discussion on the relationship between
existence and activity inspires the author to think about the significance of the theory
of “round .".”. Fang Yizhi drew a series of laws represented by the theory of “round
.".”” through the induction of the principle of being. Although these laws are derived
from existing things, they themselves are not static, but show two levels of active
states: one is the internal dynamics of the laws, that is, the constant rotation; the other
is that the law derived from the existing things can be applied to the activities of
people, considering eternity and change, the right timing and other variable factors.
This paper tries to follow the essence of Fang Yizhi's thought to seek for
communication and connection between objects and things, between being and
activity, between natural science and moral and human ethics.

From the perspective of the development of modern and contemporary Chinese
philosophy, the study of mind (xin, <») has always occupied an important position,
and the corresponding philosophical research of “things” is relatively lacking. In
theory, mind and thing are relative and inseparable aspects, and the thoughts on
“things” in traditional Chinese thought resources are comparable to the study of mind
in terms of diachronic, textual volume and theoretical depth. The rapid development
of modern natural science and technology and its challenges to the human world
have promoted the deep and lasting reflecting on the problem of things and the
relationship between people and things in western philosophy. Scientific rationality
invades every aspect of human's life. The transformation of knowledge to practical
technology enhances human's ability to control and transform things. Instrumental
rationality dominates human's understanding of things, and “things” fall from the
meaning world of human's living situation and become the means to meet human's
needs. A re-examination of this period in Chinese history, when pre-modern ideas
and science and technology first collided, may be helpful to enlighten us to think
about the relationship between science and technology and the world of human
significance.
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AL . I BRRALAE T 2 7 iz 7 B R ®E T (ET) KRS
g flin, ROEEN “FETIEIT 07 2 WS ONERA NG S
M RIREL, B 1208 e 0D HLAR A A ML AT I S, ] BLEA AT 3h
KRR FEKPNT” X5, R T A SAELSE R .
MERZUETREARTEZTEARTALFITNm “HIL—%7 B, N
BRGE PTG E R 2 INE ML BESL A AR RS o 1 IS —
B AT S T A AT TR R R IR M 2 ) 5 38 B AT 20 B
RZBRKNCIHAL, e, FRAMEEAEESNEREH, 5
LS [AIIFAN S 2L RO R S R . DLBIE S BB A D9 i AR IE
T, A A RT3 S AT 25 M 2 2 k. WA S SR A I (R T A EE 1) (2016
) LUEIRIE B AT LR R i MO B, XHEH “85 7 £RZ
I W, REZERUE (ET) o MNEFBA R KEXE, BitE—
J I T v T A AR AN BRI S AR, SO T SO B AR G
— R BT AR, IR A ERR AR CFERERT o AE
YA, XD N AR AR AR E WA ELSR DL .
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7 VB 7E)

0.2.2 FAFERBEXMRBITE

AP T 22 500 7 DU B T OV E A T WA I — o2 DABHIE 1 5
N FERE B k4, TR FUAE BT Z B A K AR N B AR e A f e, 7
DA ) 5 AR SRR L B s 2 P B A SR AR . R PAITI R AR,
) WG B B BA R k 25 - NS 1 N2 (RIS BN AR, W 9T 07 DA ande] 76 v [ 7%
G RFEEA ERZ T HARRL . A RIEN e AAE BB EARR 2R R R
T RTI7 LR AR REHE B R DUE . R BB AP I (J7 LA
MeT %) KRG, U FRAEG. ARG T —EeRR S 2= KA M.
1975 4, kK@% (W. T. de Bary) ZHZ1 T —izLL+-Lithad v B AR N 32 @) 2
RS, FFCG T 13 AL 14 R SCE USRI SO Gl ) ©,
& I RR B P SR BRI 2 B 2 R B 25 1 AR Tk 9 07 T A0 R e 1 AARER A o
John D. Langlois 7EJLAEJGHI—Fs AP R 21", XA SR AL K
B4 (10 5 — A Sk (BB R B R SRS V2 AL, T T i
T PN E R, i E SO TR RS CRFES) £k al i B
WIEBIA S . AN, PE s Btk ad B S SCE R P AR
HARRER “EZE” MR DEHRRE S AT, %0 SCERR X — B B $
(] JEAE s N LTS ok 207 T I = Wi#k 722 (1635-1615)  BRILIEE (1546-1623),
T E A (1634-1711) , fRZFTHAIXIEM (1578-1645) « £RZ
(1619-1692) , BEANEE L (1540-1620) . Fiyt (1635-1704) %5, Hrh,
T AW R B3 fH Willard J. Peterson #85, SN (AR : %5 “8%
Y7 ) o BB, Peterson KR T H—E—FECE, (NFROLENAE: LA
BTG Y, IR ORIV S AR AR A FE DL DA N A R A
XU TT HARRL A P SRS

1979 4E, Peterson #fEH T &3 (AR: FUESEAZE ) ©, X

Y BKE RS (W.T.de Bary) 4. CHESMIA)  (The Unfolding of Neo-Confucianism), Columbia University
Press, 1975.

® John.D. Langlois, Book Review, Journal of Chinese Philosophy, Vol. 7(2), 1980.

© KEHE (W.T.deBary) T4i: (WIRBAETHARSHS)  (Self and Society in Ming Thought), Columbia
University Press, 1971.

@ willard J. Peterson, From Interest to Indifference: Fang I-chih and Western, Ch'ing-shih wen-t'i, Vol. 3 (5),
1976, pp. 72-85

® willard J. Peterson, Bitter Gourd: Fang I-chih and the Impetus for Intellectual Change, Yale University Press,
1979.
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S T H AiTME— BB SE S DL DUBDOA R O RN . B G e,
Peterson [R5t B 0 B BTG 2 bnfl 22 e I b N #% Fok. Al B
1E22 500 07 DR R AU B, — 2 £E 20 HH4D 20 4R, B FE — Mo
77 LR ) 3 EEDTRRAE T BB ARSI, JEH ORI P 5 BRI
FRERIZE; ZREME AN, 250007 DU R o E AR 1
SO RREE AR AR E; ZRAE 20 tHed 5. 60 AR, DT U SRR
HH T LR N E MY 3, AR BHIER B AR R SR B A DA e
FAREERB R W T, Rl 2R T7 LU G I AR R i AR R R I 1)
AL GE NS U HE SURS R . Peterson A< AU 7 AR @A “ 47 B2
RE. HEFUEEGHE LY —30 T NBERAE S S BUE %24 T
A REHHA LR A7 3588 . Peterson TS HIME BIIX RS UMLK, A4 H T
BAEAEZR AR DB g, o RS G, il
AR SR B Bttt SE W B (1673-1619) 2IFREER (1662-1722)
N, PR — AL SR (1610-1695) « J7 LA LA A& i (1613-1682)
“NARER “HF—R7 FEFIF0 T —MARTHA RN ERES, IS
TIEARERFISEI . RIS AR AR ARG B DLAE 2 . 33 B SR Al
JEOIRREIE, HHEAIR R @& “Bisg” o &S THE. @t atk
JREEEMEARBE NI . 3. U7 = ANEHAE TR B, M1 T RIFHI#K
BHIFRE BEg g, BAH TR ymEMICHE “580K7 , &k
BERENS I B8 B A E0A . PR ARSI M, RENS S Si il 22 e IR 22 B 1
YERNBSLI 23, MR D% B OO A FIRI AR E o ARATTANE T4 IR
AT RBAR S, AERT 5 b B AR D\ B 2 o 2 P P 1 S R SRR ) 7 3 1)
AR SR . BARAEBAR L b, Al BARAT AT B A B B g s gk 48 () o
%, {H Peterson AT J7. Ji5E “FH—R” BH22E FIFH A& L LPRIE
FEIE -+ NWZ I TE BRI A 2 iy, AT 80— B 7 [ U A
P2 [ N 0. SR1, BEAE BP0 A R AL ANRAT , XA A3 508
Wk . EE )\, REE T LA, AT TG o BUCHER,
SV S e S T T FEE S 57 1 AT O ST /(112 v N e 35 Y % 3 L A1
R B RO

VERTE T RIS ME——8 T LR AL L35, CGRJR) Frig i nl = fE
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R LALE G T ASCEAE R 2% m X B 5, H Peterson M 71 LK TRAS TGk
M. 56, IEWETZ] (Thomas A. Metzger) “YEB VPR, Piskl,
DL A P 7 e AR BH B 2R N2 R A1, Peterson Y HAN B AR £ A FIMH
PR ENY, A 7850 IR PR 2 N B F1 7R 323 2 R4 1) )
%, Peterson XJ 77 LARUEAR B e EAKHE GEAE) « CPE/IMR) BLEK (7
&) WIFEZF A ER KT DV Z IR BRSBTS B AR A 2
Peterson {FH 77 LR ¢ AR S22, JBEASUIRY: . B4R CIM/EN, His T
BRZJ7 CAEAE G o S M SETT RN — TR S0k, Ml oR e U 77 AR
KRG R R, 0 B 5 A SO 2 BAR Bk R 58 1)
6

INEE R D IE ROE G B AL & — 2 5 SE O 7P 0, 1 I e i 1
15 FE17 B b A P M B, PR AT & B E T- B B DUJS /e s
B 0 R R AL 25 1] 3 B () R AN g AN (R 07 A2 1B R B . E T IR S 7 1
77 EAERSERE. BT A ARBENEA R E A8 L ek, Fh
SEBE “AEFERRRIE EOAMER LA R ORIIRANSUR CFA/FD , A Z iR
MIHERR B £ AL (A/ B o 7 ik, BB B B 2 S R R e T,
X AR 2 S B BAE) R4 B, ol RIEE A5 . Ex 577,
W EEH SR HIGE% . MERY 16 v E 17 g domk 45 B3l K4k
X RV B SRR I BUE AR, S T I B A A AR
PR SCEEE 1 — P i (1) AN 2 0 A s 2 DL E SR FH 58—
R ZAREBT, PAUARHADRINIR Y FH WAL, A I7EHESh % Bl & i i -
ERHEE, “HWETERVEREENRGEIL” , SIFEN, i “&IAm
B AR = 2808 — W U ST AE X R R [l U 2 7 s S8 =B B 17 22l
JUH, HhmEE s “RIREA RO R, BB R R £ “ ik
B VRRRHI MR AENE” , AT K T ST AR A T RN AR S L “aER”
F5k, Hlan, wEEA (FPE) B Bk 8 RN IRVE A £
ARSI NS SR 7 5 DUAE 17 e “fplod 5 7 EX7, EAFHEI
—MHFRENRILY, NN RAF B RS, X R AR+

® Thomas A. Metzger, Book Review, The American Historical Review, 1980.
@ NERZE, skEF:  CARIMHE—— S P E LA SR, B IR AR AR,
2005 4 11 H .
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2 ) 2 SR T A A AR R DA AR XU, A AN 2 X0 4 S BT A JB
I IERAEFLAT TR E A A E R 207 AR, BARTT DL E S g J5 A w] LA
Dt AT FE R R B — B N IR Jy . N IERPTR R SOk, 507 DU G
FERMRE GFLSCEEg) M CGFIEERED) o BOaZid, FEAR R0 B i oc
ST, 7 DU B E t 32 B 52 1) A S SCBR R A T

R IR Y P 2 2135 A 4 5 e AR O ARG o7 B B A PR JRE A A RR S 23
YIRS (Benjamin A. Elman) ¥. ¥I/RZWN N, BIRMEN—FOTIELHIH
F%E, FCRRUE AT OB I 3 ARA D £ B (1223-1296) 5553, (HBIRIK TS
17, 18 LA R 1175 22 WM 2 [ SR A RS A AL o 1K — B AR 0
RAEWT T b TEAHE I F R B AR . 2 FEL (concrete
verifiable facts) A& R WEE MR JE B 8] X W ¢ &R (abstract
conceptual categories of correspondence) ; IHAME IR SE 1 HIRIANE
F 17 R E AN E B SRS LG R R RHR, 18 DB 15
H AL BAR BT AT 5 R W B kR oS 2. DA AR 9, DY T oy
f AR N BRAR B UE 458K (a fore—runner of k™ ao—cheng scholarship during
the Ming dynasty) , #1JL°F2Z0 T DR ERHBEZFHEHMETE, X—0WR
S e DU R TR B H S S I A O R 2 IE S, AN 7 LR 22 R 5t
BRI G FSE b, AVE NI Al g S8 [l i CaE ) 6 A 8 7 ke SR B R B HIE 7
FAIHE 2 ABHE, AT AT e AN AR . RN, HE
1750 =547, UUHIEAMRERE & B AT ZRAT TE AT, BUERLE
WHSEEAIR . By, BRI AT IR DAY B 2 () IE G I & R AR 1A% R &
B, N U R VT R X ) e N A0 R X B B 2 U e o AT AR
ZHI#H % T.H” (an acceptable instrument of indoctrination) . ANAJ{S
N, —EEEAE IR S B B AR SCRE IR A B T e R B, iR (Gl
T XEAEY « Broo (Mhardiil) &, EMATIEASOL T L — RO TEERR R
g E R 7R (without satisfying the need for some moral order and
certainty) o A, WIRERIPEIERFEE N “AFHIEIE” A",
AU Al TIPSR BRI, AR TR N R AE & R

©) Benjamin A. Elman, The Unravelling of Neo-Confucianism: From Philosophy to Philology in Late Imperial
China, (BEEEZEM) B+HE, —. ZHET, 1983.
@UIREE, BN CABEEFANE) , Bt VIR ARMAREE, 1995 4E.
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R TIAEAGHE IBUE . EEEE, #a s m B = 1S5
RIEALTH “IER” BAR, FBHEE NN, 27 R Z R E S,
SMET . R HREY. BEMRZFRIESHEMTIES . WRSRME,
BN 18 Ml J5, FRAAA S IUEE OB RER, HERIEA—MEAR
TEFARIE IR LR 5 R W2 H %SGR SR (DUER L)
BEM A R4 5 . ARRARI SR 2 —AMNIE . CEMRE IR 2 BIR 2 1) e i
AEFR, SRS B S N T R R DR — A EE RS &,
YRV 5 B2 (0 SR 32 SURIF AL 5 106 5 4 2= (0 7= A BB (R E A

V2 AR AR R WK AR S ) — AN E B 5, o R R s b ) E A
o BREZFNBFFEREA SR RP RS R R . SR, o 5 AR AL
MITTIHAE = — P9 AE R RE S0 DL R 7 LR AR N2 28 2 ;. — 2
Flgeds “ A2k in @l B B AR o B A4 A R TR SRR B0 “ B2
Fan”, RBHIAES; ZREGAMEEEM “BIERa” 1— KRS, T
FR SRR SR AR IS BT 5 W (AR A

HR R 2> 70 B AR BT s SR () 2 1) 32 B JE B opp 2 H AR BLEA B 6. T
77 DA AR N WA R 38 B o 2, X LG 25, S iR a7 B AR Bkt
AR PRSI AL . Peterson 7E (BERAH E PU 5 HAR & A) “—30+,
¥ 17 AL HRBR 2 AR R AR B AR BRI B E A 0 A =N B — R %
L NAE) 1605 4F 2 1615 4, X — W HARIFESET 1607 4258 B (LA A )
MbrE, HRREZEESICAEFIEER (RS0, RE=IRM (RIUKIE)
ACGREEULY , CLAPHIDIER) (RICHEY o fEUL/ER 1616 & 1622 40X 5%
AN, JLP3A iR 00T B ARBH 3 S 0 E i . =52 1623-1629
SRR 1630-1637 . 20 AR,  HRSR S 45 B H I ) ZE 0 36 A8 B R S22 7 T
AT 1623 FEH AR (BRF AN brEix — i IR GG, 8 R ORHEH A EEAE
SE A EE GEELY) , AR 52 BA CRFAEM) o 1629 4, Hifks+
(TS50 5 L RE I R UG B0 = AR D7 VA TN H & o e 3R 13 T RER], AT
ST BRI 252 i DL R R4 B R 2 2 SRR ST DL R S 2R R R
ERiF, bEEX BTSSR, 1635 F4m1T 58 (i)
BIRE 2 E AR & EBBA RIELPER, (AEBANEU L A2 i 2 )

@ willard J. Peterson, Western Natural Philosophy Published in Late Ming China, Proceedings of the America
Philosophy Society, Vol.117(4), 1973, pp.295-322.
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PO RO RIVRRIER . 7E 30 4EAX, HRfR<y - HIAR 1 K& RS- LA B SRR
PR, AERMERA SUBISARYE 17 2L RN R i 00 B+ 2 R m )
(M2Egfad) , DA mE—ER (BREED « (EFHEAR) %, IE, fEi5H
JitiE R 18] (1644-1661) , JUFBAMRIER A, 55 =B M 70 SE4RLL
Ja, AR RRIE BN BB IR M

BRI, EiﬁU%%ﬁ(mn>zw,%%Ai%ﬁﬁM§%ﬂ*ﬁ
AR B T I BRI T B 4 282K . Peterson M XS4 i K 1) )
B N FEEPUAN 1 : K (the Heavens), J FtH: 5 (the Sub—1lunar Realm),
NARAEH 2~ (the Human Being) PAN X ¥ (the Argumentation) . 7ERAIKY)
HTT, RSk LA RN E SN F R s O R T E R, T
1630 FEJG I N T BB R BERARR 7R ROy Fa L, —J7
TR DARB O R R RAT IS AT HUE . Peterson AN, HBBRZ - BRI
A e S A A I A B SR MR | B e B R e e, HXEH TP E
HIEAE 1616 FZRIE 7 prA < T HO U L2 1 ARIR k2 A 2ok R I I i
PO ARAR IR R E N . IR, EERAAHEIREAE (no idea of a created
universe) M FT, I HH EEIR > TR 2 BRI 532 8 T R AR &7 1Y
F18 (prepared to receive of the celestial bodies as “floating” in
distant space) , {HARATN T 07 B LA AR R A1 G = M8 (1ittle interest in
geometrical models of the universe) . RKt, ANE U AL L5 AFZTE
B, AtAJe. B RMAEA R, HRA XS E R SRR A A A
&M (no revolutionary implication) .

KTH TSR, ke LEN MR ZNHR IR . WIeE w4
T2 eHT 5 Hardi A g, —E 32 18 e #AE vh 77 BAEF i S e R o
KR TRV TYF (naterial) BEEHIBAE (corporeal) #ijEHI K.
Sv K RDURPEA TR AL, FET I, BRBRS X EAE G AT UEAT T
WY . 277 AR BIEAE T, A 20X XA er i el . AEAE RS AR
OHETTH, Aok EE R ARSI R )T, SRR RER 1628
RS2 B RS AESE B MR PR R Pk . SR 104K R AE DY oo 3R U Al b 3 sk AR
Ui, INAEMAEERFERE (basic heat) 5K (basic dampness) JRIRZ)
1, ZFHBWEXSHERR—, £ &R S T AR K.

-33-



7 BRI 7T

X —FR AT REXS 7 AR tH DL KO G B B 2 A 2 AR = A 1 s . BRI
5, Peterson Y\ 17 et FErt RN “ Bl Fidr ” B WA E L RFRTT I,
— AL E N, TRIEHEEIIERREARIMR, (HIX AT AR A LR
1660 4= LAHT B HP k2 - 1) 2 iR rh AR H R o RESRHBBR 25 13 A 1n) o [ 525 7 41
PO 77 B b X — i H e UGS R B AR, R ME DA ATT S & [ BR
o E AR IR BB . SR, TR R o A T v [ e S 2 I
FE R A BN BRI 2 i BB BOR IX — B2k, IR AN RIIZ—IRTE DT, B flf1E
ZFE AR AL A A T I O K rp s AT Y AR R SRR, T e E Ry
T WAREA RE IR 2 E B AT MR R ar O — 2B

BT $22], Peterson T 1976 KR (KRB E: TTUR S5 ,
ST LT AR A 08 05 H AR A A BERE AR, SRR 17 el [ L N 57758
. Peterson 4 J7 LU FLAE 5 BEWTE (AR LA FEPH 22 00N 257, fhidhy,
HE 40 FACFI, T7 U 200 08 5 o B R AR I R 2 R o AT SR D6, T
J5 IR RS P SYE ], L EFE 1A 17 el R BRER 2 1 H AR K BT 7 2
Fi4k . Peterson VNI BAR S AR T2 077 B AR RN F A =, B
TEBESLHFRTE R FRBE R EE 2 A, ARSI T AR B S g
EM. RHMEZINN, “BH” NETRMRLREREZS, NET MY,
Rz BIEAZ A B “HIR” 5 “fhE” KRRH . BEAR “H” HARXFER
Wi tE, AARMER Mg, REXS “H” Wbz HA AP, 5N %
WA HAME

SR, 1 50 ARG, TTUAE NP SE AN 1. Eihis KA
Ja, ARXTANER Mt SRR M SR EAF (Fang” s interest in knowledge
about the external world of heave—and-earth was reduced to nothing) .
Peterson 477 LA (X P FE A0 5 B 1935 6 B R ok ——H T 97 006
RAEFR 73 T IR SR SO B B R S AR X e, B E SIS G240 1 W
1 RS R Z G SR B SN R . Pl 2R BCR h BUREAE R BRI —— R
ERWREL———F “BAIHIES” (Buddhism and being a Buddhist were

established parts, albeit subordinate ones, of “our cultural” ) , jk

O i B W18 5 FAE T VBB A I LB R A B E R0 E: (RETBSYETTUUEY , (BUEFFR)
2010 F5 3 #3, %5 259-290 T,
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7 VB 7E)

N T MR T UE R B SE AR A AR B 22

RS T LV XM E 7, Peterson #E— BHEWR, 17 20 B A WA HEE R
BARLIR: —R— PG &2 AL MR 3 S AN 35 BN PR EEAR 1 %
T BUMAZ R IEAE % B — A e 2 iR s AR 2 B B S AR (5
(a pervasive sense of doubt about values and intellectual endeavors was
resolved into an emerging sense of confidence, even certainty, that the
proper mode was being recovered) ; & —Fitt a5 EGE A2 R R B
LW VE MR T (a sense of social turmoil was resolved with the
reconfirmation of social order) . Xfitt, Peterson #t— Pt 5 N 2 1)
A FINCORIE. M@, 76 17 tHadnl 40 4, JiRs T il
R AR SRR, XISER (1578-1645) 3 2 1 BH B 2R (1 4 24 2
filh, MhBOEAEL D —3 AR LA, BRSNS S5 R SRR R0
PEPEEM AR, 78 H B 3 OBy — A R M 2007 DL LA 1671
T, ARG AR A BUFATEE R e B bl O A N
DG, WBAER BN G kg, KA A — I AR IR Z
BN TR AR AR 17 L, FR 7 B GO A P8 S B S AN RS
(opposition) , MA¥E (indifference) » T 1664 HEF|Z| KATHI T LA ()
FUNRD) FRRPAER KW, 1B R 7R A R R 3 9% Y R 46 AL
(indicative of the narrowing of intellectual concerns) . Itt)5, &
MEATFHRFBET “HA”  “our” D SCALIEHE, MIMFER “BATN” 12
HWALEEAL, AR —A T80l &R AL R BT, KO JE % B
TULRY “IATH” AL S

Peterson HJXFP ILARSE BT 75 7€ 1 IR Z b B & B “ Rl a7,
WA RRSE A XS IR SOE . B, %3 (Nathan Sivin) $25), WZRMRYE
g RPRiE, 17 g [E WS I B R E A, IR H, TETE R AR
Iy TR S EUER ), 18R R oA AT REAE AR k2 L 51 A IR T B ARRL A
fifh AT ST REE T AT, SRR NFER AR T DU S 2 PR AR T
VET7 HARBF IR R, BATERX — i v 2 5 I T B AR A R
MR RFEEOR S EEA N “AZ B @7 (the Needham Problem or Needham’

®Nathan Sivin, Why the Science Revolution Did Not Take Place in China - or Didn’t it?, Chinese Science 2005 (5),
pp. 45-66. 1t 1982 415 K R 3R 1R 44 3L F s A BT i
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s Grand Question) .

BRUNF 7 o il 5 g A A LARF F BT 1643 SF KR CRIRIZITIR) A,
2 1632 FFANAIE KR (OSTHEEIE 55 5 e iR FA RIS 1) , 2R
TS — B FEMAINS 2 Ja, BRI MGE: 1687 fEAIUA R (BAE ¥H)
Hep 5 ) MbREE R AR R 5E i, HRom]— EAELER) 18 fihed, ZR24)3AE b
MR 1 T PR R BT R, R ATRR Y “ L ]
BRSO R IR O ABURRRE, RS H AR BB,
J R SR R R, ASCAE AR i IR A BRI GE M AE 2 (¢ 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? ” ) 7 “NAABAREIZFEE A E
KR R? (Why modern science had not developed in Chinese
civilization?) 7 “HNft4, MAJUHT 1 AR AJT 16 thed, HESCHET
77 L Re A A N K H AR ERIE BN RILSE TRk B2 (Why, between the
first century B. C. and the fifteenth century A.D., Chinese civilization
was much more efficient than occidental in applying human natural
knowledge to practical human needs ?) ” @ Z=ZE ¥, 15t UAaTE
HIRH AR KB AR B T ia )7, R RIR LB 0] REAS B N 1 3R ) ek
73, AHTRA A>TV B2 G R S S SEX — H W . R A &N [E7E 15 1
L LRI RO T 005, B ar 2 e B EROL AT, T E ST
DB K L Bk Z R AN & — DA TN P s s [, ZRZ0E
[ BTSSR 51 A2 ¥ N A e B S AT T 3 B R DGR . LT AIT A Y B 2 )z
BB RBZIEN, ZARA LA 2RI, £ B 7 B
FEVEAARRIE R . SASCEOARR 2 AR Um LA iR o

Graeme Lang X} _E/MHERGE S E R THEAZ MBS E R Ea g
B, ORI AR, 2B AT BT B AT IR R E R RR

@Joseph Needham, The Grand Titration: Science and Society in East and West, Toronto: University of Toronto
Press, 1969, pp. 16 and 190.

@Graeme La ng, Structural Factors in the Original of Modern Science: A Comparison of China and Europe, in
Steven T. de Zepetnet and Jennifer W. Jay, eds, East Asian Cultural and Historical Perspectives, Edmonton:
Research Institute for Comparative Literature and Cross Cultural Studies, University of Alberta, 01.1997,
pp.71-96.
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BSOS g AR U RO, SEBR B O 7R AEZ) B B 12 . ik, ok
IX AN 1) A AR S A SCAG B i (Cultrualist Theories) 145 #) ¥ it
(Structualist Theories) PAFH.

KTAHIL, —/NEERIRBIN S, FFEESREERR AR T7
KR, MAERGH, B AEGEEe T, DURE B Py s s A AR
PR FOTVER A . PO A B R A T, 4G AN SR —
BTSN RS, MR, ERESAad, AT 2 5 255 ST
SHAFINEFENG ), BF 2, TR QIS I IS AN [F A 2 BRI R K
Ak, FfH (Max Weber) & H EREARTE A T LR BB FT, T — 2ol 4 5
HIF 2 3 [R]85 i AL A AR 24 08 K 130, Huf £ £ 2 SN LA ) i 52 0 52
B, AR A AR B EREARS, e R (charters) , ££
—ERERE BT T E AT BUE B, o A H [ B B R RN BB A SN 2
fh, WA RN TR RN B SRR EE R, SLi EAAEE T
INEW ARG, Zm TS AR K BRI, DL ik E B o o
(AR ™, I BRI AN IR 7 T s A g B B B . L AU
BT, AATTAEAE N SR REAE @ I B R AR AR B AL 2. M, w4
A ( “Chinese modes of thought” ) WG [a] T ASI0 it SEHh 252 AR K0, o3
WEH PN, FFHERBEIRSTHE, A T — At mrR it P n
WikfEst.

FR T Graeme Lang 2RI IR LM i, VU7 FEILSEH 1 Vi 2 AT Resz i o [E
HARH KA HAR R = . filan, BT @y, Siie. ik —
FERN A T R = A B E N 2, Hid . 48 ILA A. C. Graham A
W 22 M\ 56 28 44 XA 2 58 L -4kt A E A AR A G e, R
TEARRWIMEIR D, AT DLSE S X — PR s LR S b B . It
b, T2 EGAR, SR (ks o B HER R %,
TEE B G A AL, — S5 )\ il el o AR ARG R TR}
R RTRFNE B s, W) 2 AAEE MR B TS NEE,
Bl —TF AR R RATIEE R 2 IS T BRI R, —J7 1 SO AR
FAR NN R SEA A B T 3R 7 I SE R R in) fE . B B b P SO 2

@Huff, Toby, The Rise of Early Modern Science: Islam, China, and the West, Cambridge: Cambridge UP, 1993.
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P AEE S FIRZE R, Graeme Lang ¥PAN 2], X PGB HUEH —MRA
PRI, BRI R AT AT 2 52 BV BT IR S5 R 1 1R SR ARsE i), Dy 1tk —28
RN A AR P SR EE R AN 57, AN AR 2L 34T S5 H BB IR I8 1]
Graeme Lang \J}y, "PEERREI (1126-1279) HIL T —F LT “Xf
HRAKRFLBW L ” (a systematic experimental investigation of
nature) ; F| TME, SZHRGR< g AR BR . DTSRI 2, S -
BHAEBHA (scholar-bureaucrats) KREH 7 HEBMER] . K40 B ARFHADTTT
J7i%, AHREIFRA B IERBEBOVIACRE o B 7R 5w BT RO A
A PEPrERZ AR PR A ER B S, B3 ER A B
(communities of inquirers) , &XMHIKRNAR RFNEIA T LEFF. X%
LT FEAR A 1 R, {H Graeme Lang XFPEATHIMERIE AL T LA
AREHERM A Ay, SR EFEBR A, (hydraulic agriculture) %
KR S BUR R A ZAEERIK R v, thah, AR B I ok B Al
T RN R BB, T2 AT HIBACRALZERN, BHRPHETH, X
G257 3| JR) 10 SR T BB R HE R AR M Hb X 2 A ol Re e AR Lk e B . AR
KR AR 32 EARSE HORBE TN, AR E B E RS —HIUKFET . B2 Fan e
R & & A7 72 8 @ o — T 4 I BUIG # 6 (been politically
fragmented) , & HZ[EHFELLTFEFRCR, JCHAREH TREITH KT
G, 15 EFKE EE R LRSI aE . A E R E I AR B IERE
W5 5 2 MPUET IE ZC,  FNIR 7 1R E SR BUBCA R B IR AR B, T BN R T
WRAE—NEFXAZALE, FJUANEZ A —EH. Bz, BlFa
KR PNECIE A A 5 rh E BOa 5 — SR e m T ANE R dris. tkAk, IR
FEPG AR B8 A = SO AR P AR 2 D7 B R ar iy A, RO BEAR
EXRBFBT MU EEN. BEEMN. 2K MN (a calculating
rational-empirical approach) fi#dk ] @FAIACFRE LK 72, wl e {5 5
NS R URYATIE vy NS P/ TIRIAYE: S R S IR 2 I Y L ¥ I = AN ot FNEE
AT TV AR,  RAAAAE T RIRRE R 5 ER T TN B B L2 T T .
LR, A E LR B I HA R A B AESEIL B A = LA B A, RN 4TS
SR EHARITI . REE RS, DLR — B ORI AR T AT A B
R R B, ERINFEAR T XSGR EHR 2 (11-17 4, $
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7 VB 7E)

[ df W BT B8 )R S A A 25 g s 2% A, AT AR B AR AR o i

B 1 LIRS AR ) B I R LT (B2, A AN RRESE SR R H A A R
Sgwkba, UERS . AR R . S (N Sivin) R RIS SR
(Benjamin Nelson) XfF5AHFNZELY B[RS, N AHISCRRXT 4= 20 35 1) @ Hk
WRESRAE T AR e Bl A A DR MG AR T [ i 52 30 R A 35 1 A R i o8 7Y
¥ (typology) Kf#RE, BMNZE7w )T @. JHH, KRy
FrUATTBE, HR o 2L BURAE 12 & 13 4D, 7R & S 76 1 557 & LAY
WA RER S S, B L RBUFES s SR B Y R SOAE R
W GUANEE “JBRME” C(heuristic value) , W2 5lE AT X —[H &
HIER, Bty P I BE T ) SR REE AR B AR N, X — ] A
Sk RAFMEREATE 7o WAV R I B RN, Fmit sy & s gk Ed
HAZAEIIERE R R @ SCIE R EE T B AT R 2R 2 B ) U AT 0 Y
PIAN R, — BRI, NTERE A A i A 7 AR I B B M e 4 7
HUHFAE, Ban “ R0 Tk, AR T RERE i A ST L 56 (the
arbitrary assumption that a given feature of Western thought at the time
of the “scientific revolution” , for example, the “Baconian” method,
amounts to a necessary condition applicable to all cultures) ; —#&[H
R, AR EE AN S, Bl A 5) mEhE RS, A SER
Rt — PR R, AN SCATE IR AR RIS R . (the confusion
that the absence of further scientific development of a st of ideas in
China such as the hexagram system of the Book of Changes, is a result
of its role as an “inhibiting factor” ) ., ©

#E 7 kA (Yung Sik Kim) $23, Oy 722 35 il gl 58 0 i AR
ARTERAEE, —sesm R 2N FOATIEAT . B, “Oad 4 B a2 R
JEABATISST HARE A AR, AR RN A IR IRk ? 7 B, “h
HAAAAEPERR, BEAESI I T DIRe o AH LN, XAIG LA K
A=A [ B FOAR T ? 7 A A DU AL C. Graham NIPR T2 2 B 7]

@N.Sivin, Max Weber, Joseph Needham, Benjamin Nelson: The Question of Chinese Science, Civilizations East
and West, 1985 (Vol.10), pp.37-49.

@vy ng Sik Kim, Natural Knowledge in a Traditional Culture: Problems in the study of the History of Chinese
Science, Minerva, 1982( Vol.20), pp,83-104.
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FIE TR R . “Hhilh, RATARGZRE N AR R A XF
AR, BRAEAERIRF T RE . AW, BIMELE 16 RPN &4 T, WikA
HAIESH BN Bl fE R — D3, EAARR RS BIRKE. 7
BADS T E R AE AR A RS, CHESERITVE, BUETnE, S i
DAEIEN, PEREE . BRI, BEMRIRIETTE, AR ERRIR M.
Graham [z /38, “XMEENAE NHE — RH0 7 EEACR = R 5 b SR BLAE 16
LR, IF B OIR — R A AR R AT dn ook DL & T AR A e oA 5
KA M =4, Bt e FATRES JE I ME—— B 448 ? (Is it necessary
to say more than that one set of conditions for the genesis of modern
science came together in sixteenth century Europe, and that since it
spread too fast to allow independent occurrence elsewhere this is the
only set of conditions of which we can ever know?) ”

Graham FRIEE AT 1] J LK 2= 24 35 ) i b JH P 4 28] 60 1 18T (] S HE [ 7 VR R )
%, e EERHE—D B, B R 20 REER N B
PR MEATREIEAS . b, AALFEUG,  CPTA RO SO T A
B2 EAG IR FEC AN BUAREL 22 ) K (The ancient and medieval sciences
of all the peoples and cultures as rivers flowing into the ocean of modern
science) 7, A HIIACER AR b E B AR FIR I BT A SUEET 7038, A
FOLWEMHEE . “ME—TEPEY” MM (the notion of a single
universal science) o ZRHIAL L, 2= 5k ) 855 PR Xk 0 b 5 AR S T 4k 2
PRAEZ S, TR WIS IEE BT O R I Al 0 —5 3 O RL 7 7EIZ 4R LA 0%
PE.

@Graham, A.C., China, Europe, and the Origins of Modern Science, in Nakayama, S. and Sivin,N (eds.), Chinese
Science, 1973, pp.45-69.
®@vung Sik Kim, 1982.
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0.3 BUAEHFIRYZ

J5 BLR 22 0 S IRV TR R K2 T AR ST — N RIR AN TR, A

K, T7UVEE T2 RURERE =K BN R O RN, R A TR
RO, B FEEAREILIIT Y, ORI AR S R e AN 4 fn 2k

SMGEFR RS, MREMMAAE: FENR OF AR =@ 8 E
WEFE) AZHCRI (S R ——T5 DV =8 ) =38 N5
DUEE AW EERE T, XoEm OF VRO HER BAERT Y M7 BLE i
RIS LI AR, il TR R T30, X — A
FESKIRIR R (PR Fp s ih 8lEt—Domtl; BRI OF VB “ =#0H<
Gy>" BAEWITT) 2 A5 0007 DA ey = Bkat; et COF DU HE At
) NI IRZHA “HERE” , MBILEROE. “NAFIRIEAE WS
LUEBE IR ARG 2 EER DN, X — Al e i SE R 7 DL
TR MISEANE AN ER R E L A =H 2B - REA R ANER, L
P20 AT T R S I B AS I S A AR S PR VIR 7] o

BEZ, A DR FRIRIFR BN TG, S AT 0% 0 (1R SR IR 1Y ) AL
T RE A B = AR AT A7 ARl DUX ANl =0 il =
O HK AT A7 2T, SRRt Uk 2 2l Rguthortr . BT LR
FARTRII AR, KA K AR VAR, B AR st 1 56 O ELUL AR — 25 30k
e, RID7 LR A CXHERE =B SR B A R A B sk, 1
JTUVE B E R, A KR I S B AR A BB K Ve . JE I
LB FEIXEEPFR, FATRTBAS I 5T 05 IREAIR VA il AL S P SR 125 26
M3 — 20555 7 RS 2 IR S A o A AR S PR A BE D B G 3 4R

O KW (FLAEHETE) . 5 48 T,

@ FBF: (FUE=H@mBART) , bR AR, 2008 4.

BERRBL.  (OFLLE “=#0A<5>” BERIR) , RTS8, 2018 4.
HRRE: (LIS REE—7 VS S Hmuars) » 22 R, 2012 4 11 A,
XUTEHFE:  (FLABOMERIFAY b5t LRI HARAL , 2014 4E.

TG OFLVEREZRFRY , Jbst: JLRUMTE RStk 2015 4F.
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7 BRI 7T

0.3.1 WEREXR

DI Z 25 iR “RBRF =%, FHEA7, B POk E B S A
FIPER S B AHEPE, (EX T AL T AL T I RAEKI 22 NS, 2R 220
e R, JTUUVEPTIRRESL TSR E 20 H R B AEE N, XM EANESR
NAREVUBE Z AR 2 NG o Z A 2 AL Bl & 1 k6. 18
PR EAR NS, FoRe T — 5 DI, BITE MG A . 7277 AR A,
B AR AR ESE /S “ 2N, ES G EE AR “EN7, s
HAE— T S, ENESREMGER TN, ZENE AR SORHMT A
R Z AR AW, J7 VIR NE)— KR R B ZE T, Aokl 2 A
“TRN” TIRMIET “BT7 8CWNT BFEN, 5z, BEEAMETREA
EISEZ, BRI R R A T AN TUEEFEEN. BN BT I,
TEARHZFEAAETEZAN, HMSLITATFRRR. ERL (5) B2
RS, WD B NZAK, TR AN HZ&RE, UE T,
ZWEIE, A, T (5) w2 2AM. 7Y RAIERE FREUEAN
ML ENONH, BITRGEE C (5 B, PO ESS . ATRA
OV, A EAAET A, MR “ N7 SZfs B E A AL
g, ARG ENB B AL HEIIRE. XHTEANBEGLANENE, Mk
RIS 72 A LI, By VR HR “ B —miFr, BLEARN
“E7, MBETORN ST CRZABMIME, DEFEEANES, AR
PR, DU 7 LB - HENE AN AT BT REZR, BIAILE,
ARHFEZRT? 7" “FEANEEANTAEEN- KEE AN, FFHH
FNHE, HEm— HT, &R 7 “DEANE. ZANE. B
R 7 OB TR R L TESEAE AT, R DR R A E e 2
TR . e EEAME. Rt RAR A S B 5 7 LR 8 548
2, RMEAER KOG BRI R IR, A G,

B XA P AR B A Oy 5 P L 443805 K22 . A£T7 DV
BR, ONEARTE. WS, =5, 1T, BAWT, LG X EEE R,
O HLE: (HK GhFO « ZERAT 533 T
@ JFLUE: (A& Gh—FD - B, %90 T

@ JLAE:  (RPUEERE (Sh—FD) - Afm) , % 208 7.
@ JrLlE: (RIGBER Sh—FD < R ), 5519 T
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7 BRI 7T

EMEmE, “AHEEMTE, BZEAE, PATLE, HoRE, SOsHMIT,
BZMZEF R, 7Y KR “HEE” RRERR AR, WA
R “RRET o BEZIBARRTUMRIER, HOREONN; RHEORIEEIFE
MR, RO TR IR AL T 52T, HMIAONE T 208 A BRI
Edzt, Ay daE TR HBRE RGN “ B LT, BRI
A, MZTHE. ZT25, BT 1k &, m (E338) Xl
B 245, W B AR, MR, BERERi 2 AR, B ERER, %I
RN, Mo UME. HEEHH, EAMMIAEONT LT, MR HRE
BIGLIRAE, MELAIE: iR B, 7 © Rl 2 R, AL
R SO HR] LART IR HE B AR s Ak . AR AR RIR AT EAR 2 A i
SATEHTIN, BRI A R IS HT A0, R 2 DA SR LR YRR AT
Ny SIS SHETECE, M2 E Rk XA A L,
flfis EAR -, “EAZH NENBULRAR, BEAZIE, DIiESH%
SRe HE—t. 7" BARBRM 5 FH 58 R s LA A IE
DX, H 3B AR IR IR TP A AR

XHFAL. ZLUNIEZRE TRPEA, J7 DU 4K TR IE B 1N R T AT
=75, MBETALIMEN, JFBET. BT HEIFS. £ Okl
PPFPE) B, TRV BL “¥)” IESHZ 7, PRt L TENA RS
R, AR R AR R, SRR, 1S AR R RO R
S, 7 ULl R BRILT, RARMEATZEN TS, RTH TSN
s BLRAR” AR T, R TZEMBAME, AR dT BRI AR AL
T, YT ETREEREZ T, KEBUATZENR W (ET) K
FoER A K, AR ARG 25t sl (EFHEid) i)
“HETBIMLT” 2R, DEIRIER “FEIu” Dy, J5 VR A4S
CETY , S MR RNRZ A, HH SN “SLUETAF S/, (%
M) SR T7 AR T 58 I e — — R AR i, FE T 2 S T DL EAR
MIIRZIE M PR B AE . SRT, 7 RPTRZ IS, TRl 1T IES:, Al

O FLLE: (RIGHER Uh—F) - k) , %220 7.

@ JFUUE: (RIEHER (Jh—FD « #k) , 5 221 T,

@ FUUE: (RIS - AR . 9253 T,

@ LI (RIEHERE D - BIHITE) , 523 T,
© FLIE: (HAH Bh—FD « RFEIL) . 5217 T
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HARIE T, RIEMILTS5AKNET, b (FET) BAERNSE, il
Fr B ()4 X E S CORARHE . SEiRIE RN, ¢ () SEHiAN&amEIT” » “R
B (CKG) ZHEM. RAZD®E. iz ha. a2 aR, AEALTREAE
FHT? 7 LR (T BIdESE, s, RN ¢ ETF) #, Fh (5D
ZM (R 288 P2 7 © BTSEE. B BIOEE, SERERRER
“COBFERAT , DUR T8, R T2 RSE T2 A SE, 77 LU W E R
CUB SR “Mektfe— " JobmifE:  “d. . BRI, BiAZEE, ERz
Wi, Fa RS2 At 7 © seah, F. RN, TR R
AR T, J7 VIR — LSBT A BN “HE TP TN 2,
AP FEN 2 7, B TSR UMRE, &7F8E UMY, AIReEe 7
TR AT RN AR . BAN, MAETIEE . BLTMTEE LR
RN B, ATUABE T “RemR” , HFARE A SRR A U
WAEE K, MIHEAEE LT BT, St mil. ©

EHRETUT, HUBEEFRISSHE XN L0EE. higsWihE
BRI “SEREAEmE, TR A, B DAL, REREHES L
ML, BRFEZBEWM. 7 AR IEE. MEIBOEER, FHEMmS,
MR B N LR M S e, B2 e O, AMESES, B
BlziE” ©, “W2adikbEka, GRS, DALE A, A2 57T,
CEEIRT T, MMREEEAL, EIREEN . BFAEET” 9 mukar i,
DL 2% DL 15 38108 1% AL SUE NS 2 22 NI AR

J7 LU 8 5] B AT SE R B L s 1 (R MIR) I CRFE G E L
F, HTSETEHAE B8, Sz, mETXEA CBEEE, B
SR, TRIRRN R AT, RIERERBORE e T S AT . DRI,
“RREZRE, EMERNELEERZ. ” 7 BRMA Y, B,
YR TE B AR R AU ARARE B oR . BE—, W UERINS S, 7R AR
S I AL EE I R, DU MR A 2 B Hitk, Bl BB AR 0 1%

O FLUE: (HEERIE) . 125 T,

@ LI, (ZHUEEERE) %185 T

@ FLUE: (HMEERNE) . 127 T,

@ JFUUE: (REBER h—FD « FiE) , 4333 T,
© FLLE: RIS - BT - WL . B 167 T,

© LIS (ZiERRE) . 51 .

D JFUE: (HMEERGE) . 115 T,
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FREA, ACHZRENN TS KA, B iRz RANE, B,
“(AR) T, EREEAE 5, BB BR. 8L @RISR, HRER A
Ao AR, VIS, MINEZ . Wik, i, BAASE T E A S
e 7Y FUBFEMSESIME, RS F I N RHE .
N, WER G EANE T ], A “ i+ ANASBCE TR AL 2 7 J7 LR RIEL
WHIL SAZ AR, A MEA B2 A B Dt ar 2 BN, (EAMZ 22T
PRt SR RAL FMZ S, BITORABIINAN T, A R IR
BRI RS, R T AR A, S, RN &
RLXFERIRRE, 7 DUB A ] =0 i IR A IE . CRPE) MIFTE “ R,
EARLEUR. WBEANZE: o BRI, BhAED, fLAER, ZEKIM
i i el N

PUR EAH AT S PR K T TRE, AL “ TNV EDS” Kl (=
FH—Ji, RGN XA L S0 Fidr” N, JRUEME 543 R,
VLT o FHUT LR A, . Rl Hiar T MAEORE, R
BN B RAME, EX—m b, BRI KT R
MR R CRIAMEIL) o, AEEZ AR U “EEN=HEANFHAL.
ZTRANTE, MUGREBN, E2RAANERH, MSNFERTEHL, 2
TEAE? SLTRMANE 4, SMUATHN, mA5FaWEZEEHz, LTrah
w2 MAMAELE, MUSEEA, WA e, EAE?
A2 N ERARE=2E MR WEK. NILBFEERE, & L. HEEh
TR, SO RRIEEE NG F44 . AL LB T UES, AT
AAE. EIE. RMJE RS =B NABE T ENLEOR R, LA iE
AL BERIIRI . T ANy, Mo TG R EOR B . N FRE
PEASIRE,  “WEIEI. VAR, HIREEREL; EAEM. i, =L kiR
HIRAAK” o S8 NAEFE AR T, DUESS KU RERER — DI AR 2870 51,
HREENE, LI EmEa L.

BNFREENAE LAY F BHE, AEAEEM AL, Hy—J7m,

O FLUE: (HEERIE) . 113 T,

@ JFLIE: (ZMERERE) L 8 135 T,

@ FLLE: (HAH Bh—F < RIFEIL) . 222 T,
@ FUE: (BHR Gh—FD « FIFEIL) . 219 T,
© JFUUE: (RIEHIERE Uh—FD < FE) . 5 340 7.
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J7 VAR SUHH i i Al 5 OCEOURE T HAt X s . fldnthd,  “ Ol 548,
U EIR, KBGRR TR, BMgamEL” ", WA T B S B Rk
A, MR BEAE NS . BHORYE, J7 VB EE RSB L AT
HHE, YO =FoaH Nk, EB7E ST BA R R A, BRI R
AT BOE A R A0S, R F T AN LUR BR 2 BN LG 1735 1 56 PRl
R NP/ /o 3 5 e

O FLAE:  CRPEEERE (Sh—FD - 4fW) , %209 7.
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0.3.2 PIBZEREL

SRR S SE AR AR BT IR 2 B 2RI, IOV BT 28 el s, 7 KB
AR EMEE, F5, R TRY. WROFRRZ K, SR
IPAY ST Suawate 4= 0P =PAS 1P ot /N v /1R U W= o7 NN K S = SR D privk = S IIB Y
Mo, JT AR BEIREER T, EMIFABVNRTIIAN, £ RN R L
b RIE XS AR TR SO s BAREMA EHEVEETTAIR “DUE” 23, (HHRN
AT — S B, B2, DU AP RS AR 5 I

2 CRPEE  FrRAY —F, TRVESERRIE 7R B S RS .
B L, AN B LR, R SEEZ Y, BRGAATHEA
[, E&EZFKZHI Bre s fr L RRIEN R ATE . M iRs,  “<
Wy EE K. BAE. L, —th, BARAmLZATHE. 7 3,
“Prblonad, BIRTDONEL BB, BTBORI. FrbLERE . 7 4K,
MR Z T I SERRE R UL, “RMIB A TEH B IR, AR, W “F
AR, BARZ, AFHE; ELpE, A, #RETITA,
W E F 03 T2 iz, EmiEe, fR. 7 i TR ETERZ D,
A MNIPGEA =, B A ETREIMM TG, ProlskEded “RE” 2
SAEZ O SRR Z “RE” & NORUEHMEIESR, BTl —RE 5K 1L
FAXT SR “ PR SRUTHIAAA, BESREL “BL” SRUCHIAREZ N T 5 T ATEE,
WG EDALL “0” 52, BYRE T ATERESE. TUEIN N, . .
O R0 [A] — AMNE B A R R T O, = 3 SEAE TR e — 3. “H]
O, BT EER. AERZL, EHEEGEZ L FE, FFIEER.
AR, SRS FHEE, FHIERA . AMERZH, @&
RGAEZH, 7P KT 0%, R BESFBIR T RIXFEE, SLhr E
RTHTUEHCK “—fE=d” #ig, X—BIgH AR5 A e SCRARETT .
B2, BB BRI OB BERT, MRS R
YO E R ST Z 1 6

27 VR BRI, MRRER IR A S IR RO N EBAR . il
N, XY, “BESRRAR T, B, AT, BAUAE R 2 5t

O FHmEG: ChEREBME - 3%, dent: JUMHARGEE, 2011423 A, % 89-92 T,
@ LB CRPERERE (Sh—FD - FrEL) , %312 1.
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PROUR M ST IR B I B 2R R o O, X2 IR L SRR TR
MU e, B “RASEZ R, S ELIER, BRIRE AT, B
MAARARE T bR LR, X CER RS —WRAR mbniR, DL R4
i didk. Pl “BRIRENI 2 , AiERERUF il RIERC IR o2
“DePe L ME . 77 VR G AE 2 A2 i — se 3 A DL i, B
BN SR HERERXANTT AR RAZE,  “AURR G AR
RANGH, KT RETE, MEBHEN. 7 ARG R S A R W] E
FHEEIAGA, WERIR B AARRIENK, UEETTRFARATZH
AT HIMER NS BRIk, J7 LB O B2 R b i KR R ANE T %R R 2
G, MAET R T IEER S, CHSRZ R TIERD, A FE S
R B AR AL T WIRAER, R CHs:, MAs iR TFALEE, e
W Y. 7 BRSO R, R W R S 2, Bl
AT, MARIENIRRIR 2 M. i B i — DI L, DO B A R
iR N TR AR ”

Ff R 5 BEE I L o A e B WK DL SR DUES, AR(ER e AR BUIR AN,
BTN VE 2 Sy e 2 NS o xf ik, 5 BAE O 50T 25 07 B2 31
L, HMEH KR, MEKIBEBAZ FE STk, £AFELENHE
“CRNT B, JTULEE,  “FEIT AR, Ad EE, EEER! 7 i
HEFEFE PR BIN, REETEY, KAgEZ R E L, DEHHA ",
EEXERNEE MERANE, FNBAIERRER RS SAEA
JCEE DI AR W IR SR TGRSR ALBR, 7 LR AR T
T, N HHE: “HUENFTZ, AUARZIT, b, UK. &
WIRZZE, WZiict. ALAZ 2, Figr. mfgz8et. H{AE, I
SURHE, REANH, AR, RIFEZISTF? 7Y 05 LU 35K 58 AT,
FEA S SR LS, (B AbXT OB TR ZOR O A, BB TR
DMBER I, L &L FENBATIRE.

£ CORIIITE) |, BEERTCIIRN “5¥)7 B2 br, JTUHE

@ JFUUE: (REKER Jh—FD «EZ) , 4 253 7.
@ FLUE: (HMEERGE) . 164 T,

@ JrLAE: (RIS - Bk - HRER KRN . 510 7.
@ FLLE g GHIEER « FRIEI) , 4135 7.
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Wikl “THEmEAeac Sk, LTENAES Z Bk RN R
W Ry B, MY, SR IVEa Y. 7 i, e ARdE
Hoo T B ERBGM LIRS, T RASR. Y. % BIAK AR, S
A, PRE R T DV 2 TR ORI B AR TE SR . £ DLER K,
B RESA R BHE R, B BTG AEENRE. LTERN K
)7, HEETAR, I FRUT, MEERMESL1T: oL,
BT LIIREL BIIEHE. LIIE, B, mikad. 7 mx
PRI EAMBELI S, VAR e, I ER” Y. fE
FARKEERES, 3 W B LBk BE 401 2 RIS, SR 23
AR AR B 2 ARACSKR B WA, kA e AR e — T RAR LI, 54
PUEABZHRIER, M EEARNEBEEVEZOR, BTN, J7
DU REE He gl I 15 8 B2 % MR R 1 AR DTk, A0 oR B UK 3 22 AP ot o
WALUTTIR AR

FEHEE NI, J7 IREAL 5 Ao HESR AR, 5 DUR A 56 tH AR ZE ¥ BL
HIN, MR “RIRGERY” o BIER CRIEITE) iy 2HE, 7
I HESZ IO IRAE “ R (AL T, I 50 s B S (10 I A 35 vy 217 1 3
R LA E, EEA UL FEAS L. RN, T UVEINE EH
e B S5XEZ Y, “TEfE. FHI). R SCGE, AW, “TEMEE T
B, FEED, BARUZH Y M, ERABCELLEENE K, E T
TR, HORZ 85 Bk 2 e, 3R EmISIILA 5 AR ZHRE .
SRT,  CARINE TR, MIARFASE, SREMER. LB 7 ERadcEn
I FELAE (b TR B BE AN 7 & 2o e, AR, AR O, ot
REIERITUHRCR . (AL REH) 5 (L) & 5| IR s, i
n, TR R CET) BESEA EAPHE, —am% “ETimEE.” . —
AR (SRR hERRESE B, XA i FIBHIE D AT S RS
JPUVE R SULEIR, TR “RE XSG b, J7 DU B AR
Hike, IFAEE.

© JFLLE: (RIEHERE M) - BIHITE) , 523 T,
@ JFUNE:  (RPEHIER (Uh—FhD) - w55 226 T

@ LU (ZiMERRE) , %58 .

@ JLLE.  (GHMERE) . 4559 T
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NN E P s S ] L E Pl P Ve /& N i i =/t K S I N
SR, 5 DU K EAST AR 2 B BN, KT SRz it
AR, TR U “RTUFHRENFFZ], RBUBEES, &
B, FrE SRM, £ LW HER R, Uk Ga) B, 7Y
RKET7 LR BRI oy, JESCR L EIRE; UNBRARE, AlBEF &R
= YRR R AR, WIADSBH BRI B R R R EWIAR SRy — AR TS
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