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Preface

From a contemporary point of view, there is hardly any sphere of society that has been left
untouched by the advancing inroads of science and technology. Whether we examine historical ,
political, economic or cultural questions, or merely consider occurrences and problems of eve-
ryday life, the phenomena of science and technology are encountered. The terms science and
technology have become commonplace in language. We speak, for instance, of technology in
the sense of engineering, whereby not only the process of (technical) action, but also the
products ( artifacts) are meant. The technical action, however, can be interpreted as transfor-
ming nature and artifacts can be seen as produets which are derived from nature. A host of fac-
tors effect the process of transforming nature. On the one hand, human actors must orientate
themselves to the natural given conditions ( climate, soil characteristics ) ; on the other hand,
“subjective” factors such as scientific knowledge, value systems ( ethics) merge in the process
as a reflection of the sociocultural relations. Cultural components thus take the form of technical
artifacts. This little example indicates the various dimensions and complexity of the term tech-
nology.

The study of the history and philosophy of science, technology and medicine of an ancient
or medieval society lead us to similar problems: Which role do science and technology play in
ancient and medieval times? What can we say about the impact of technology on the economi-
cal, social and cultural development? There is no doubt that one can find a lot of valuable indi-
cations and information in ancient texts. The need of exchange of the various experiences in
dealing with books and records of science and technology gave us the idea to set up a special
series of symposia and, furthermore, to publish the conference contributions in a separate series
of books.

In this book the reader will find a collection of papers presented to the 2nd International
Symposium on Ancient Chinese Books and Records of Science and Technology (ISACBRST)
which took place in Berlin in August 1998 within the framework of the 8th International Confer-
ence on the History of Science in China (ICHSC). Later on, a small number of essays have
been added to the conference papers in order to offer a more well-balanced and representative
overview of this research area.

Originally initiated by Hua Jueming, Professor at the Institute for the History of Natural
Sciences of the Chinese Acadamy of Sciences and Director of the Institute for the History of Sci-
ence and Technology & Ancient Documents of Tsinghua University, and Welf H. Schnell,
Study Group for the History and Philosophy of Chinese Science and Technology of the Berlin
University of Technology, the first meeting of the conference series was held in Zibo City,
Shandong, in 1966. The main subject of the 1st ISACBRST was the Kao Gong Ji, a text which

must be regarded as the most important document on technology in ancient China.



The papers presented here should not only demonstrate the range of research n this field.
They also show the complexity of problems and shortcomings in research. We hope that the
reader will enjoy this collection of essays, and reviews are welcome.

The editors have to thank all those who gave financial support for the conference: the Ger-
man Research Foundation ( DFG), the Chiang Ching Kuo Foundation, the National Science
Foundation of China (NSFC) and—last but not least—the Berlin University of Technology.

I personally have to thank Professor Su Rongyu, who has contnibuted significantly to the
success of the conference. And, of course, without the conference participants we would not be
able to publish this book and without our fnends from Elephant Press nobody could read these
characters. Finally, sincere thanks 1s also extended to everyone who assisted 1n the creation of
this publication. I am greatly indebted to Professor Hua Jueming and Dr. Dai Wusan and his

co-workers for bringing the contributions into a readable form.

Welf H. Schnell
April 2002
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A Study on the Collation of the Suanjing Shishu

Guo Shuchun
(Institute for the History of Natural Science, CAS, Beijing 100010)

This paper discusses the collations on the Suanjing Shishu{ B 2+ 45) ( the Ten
Classics on Mathematics ) of Dai Zhen B{&, Qian Baocong £X E¥E, etc. , and demon-
strates that the original edition of Qian Baocong’s Suanjing Shishu is Kong Jihan’s fL.4%
R Weiboxie {{J # edtion which is not very good. So it is necessary to re-collate the Su-
anjing Shishu. The author analyses the errors which have not been collated, and sorts
them into different kinds such as mis-arrangement of strips, word errors, unnecessary
words, missed word, etc. , then he points out that it is an important task to collate the er-
rors which haven’t been collated. He also analyses Dai Zhen’ s mistaken collations by
emending both proper and improper original texts, then points out that the mistaken colla-
tions are more than the errors which haven’t been collated, so the most important task on

the collations of the Suanjing Shishu is to collate the errors made by the former collators.

HRERBESEARE , LA G AP, MFREARE, DEREB 1A
B MRA S BRRIEE, (EETH)RTENHLCHERRFEENLSE, BPELRL
GRFEERPN L. B, XTF(HE+H) ey, —ERBERURFEEAR
MEERE, EERBENHFRER  R—E&ka, URH TR

— (HE+H) HixEHER

(BE2+H)ENLTFEERNUEHBELZ, (AR L) (ZEREE, LAE
BER,EEEXNFER) (LEEAR) (NKE KT EME, AXIBE, BEERNFT
B) (ESEZ) (BNRE BFEEREER) (M FEL) (ARHAEZ) (AERE) .
(RERHEZ) (LAFERE FALHNAE, FFEXNEFER) (FAR) (R
%) (EYEEL) (LABREE) (RLEAR) (LRABRTE, BEEREER) (B4
ZYEEHEE), ERTELF(1084) BFEE HR+HRAL, B A F EEH RS R
¥ EE, Y (EREBESZ) (BRYELKk, fTEUBETHHBERE(BER)RE. FEMN
Z R, R R 25X A 2 B %) (1200—1213) , URBHARITIE) CRIUR



2 b E A AR

B LA E L, FEALUHETE A E AT, RHZ(1212), X+EHELTAKXR
FFUARES) (LEERY (EH) (IFEL) CKERBEZ) (A¥HEE) (B
B (BATE) (LERES) S LEHENIA, Gk, (EhEL) (ERMEZ) X
Bk, HATIRER Y H R SRR R ASCE SR EERRBER
AREHEE L (THEARITE) ) , B0 RS E A B G RA) (1408) B E 25
BB FHREE DV ETBEZFAN R RS 2R, kI H TIRE
(U &4 , MR (1724—1777) NOK SR AL frig Sk R BB 2) (1774) , FH AR BB
FIAREESE A, ANER(NEER) (BREL) (IMTFEE) (AEEZ) (R
ZEARY (HERER)SAMES, MARESEE, RERKENX LIRS g HED
BB, A REREZ ALYV RBHE VNEREEA(KEREZ) (&
HEZ) RHBESZACEARIT®R) , MU, AMTHENS ERtH— B8P ANES
#), X REMBREZENET ., A, BEENREEAN X+ HELTNERE, R
FLEKIEFIZ], X B R MM ACE 2 +4) (1777 £82/E) V' RPERF EFE—KER
HIBELZTHYNERK. BEATRELSHE LK, MEMN LE, ARESRITHA
EEARE T, MH, MR TETERPRE ., REBN TERETERXRARTRE
GHENES, MEEA(E2T ) EEE —RBUNER, e HHELE, KEL
WHEA, R, BROTEREERKKN, 55 BRBACKEAR) WEBZITET
SR, AR, i, R RA(NLEBER) SOKFRAY AN LR, &t
(KR AMY A SRIRAMNER, TS —#WBAEEZEMNRE LSRR, HK, BEE
T & TR BEREXARTERNE , 5 E A SRR Y ERAEL. 8
LB A P T KBRS HNBRNT, 82 BRA(EETH)%
R T KRR AR AL

FEEECEHNEEEY —REFEERPNE(EZT8) WTR, T 1963 £
BB T A S B S A B A 3 3R RIS ST R R R A, TR
BRIREA , FIZERFESIE s =1 /\FE1773) , TIEBRE B PUES B )
BR(UBERY1774) 2S5, AN, REFEEEHBRE AR ROER, BETH L
K WITH T X R R M5, B TET ERNEE,

RTTRRAWE RDRIR, BBEAKITSERERARYIE, 3 CHERE TR0
K. BREEN, BRANRALRAY, EXC2LIEH, ABAN(AEER) M THE
A R MAD . RN R EEEASTUNEANLR, FAMUEEEC
HEHEECHEN, TEFERERUEMICHFRANRR. &AL RTEA RS
EHCE, BATNE , ERLRA:; FEEN, MR RAEE 5T AT —A G HE R4
e, TR AR R H b A BT T, (T o A A BB — AR A, T st , SO 9 R XA
AT, AXMTEEEARA(EZTH) PHRMES, 4B HRARNSLE. BN
B TR A R AMBMA, (M) B TEERNSER WARE X RREIME”, B
FA BRA BBIRSNEARS M, MR AR R F AREAR. (BSBE2)RE
BRAE AR BEERE BERA TR b BT R&EAR., REBRA
B R — o S AE R — T2 EAAER R — = s A



X TF(HEz+ #) ek 3

Be—"F AR, (BDTHEE)BERE BRERFE L ABE ", MM A5
“NFVEEAR. GRkEBREZ)BAA, % EE =R Z IR KA LSRR AR
ZUVURT B ATE R B . BB = RIRIEAM ERRAT
AR ZETTARTRE", |7 BB ARE R BEAR. (EE&FR)E -
“RBRBE FBRERA KB ZE AT AL BEA R L P BEAR R &
RERFET HELCTFEAFXPELEER" K, FEXNEFERUASTRI", MK
BA TR B AT F BERAR, (BRAREZ)E L WRERE" R ARG AL =
BNAETTRBINE” B, BB A WA R, B, P R BL " 55 1]
Bl EA BEERECENSHE” BB AR R 7, RIRAR, F%, ZWH LA
BBIEN , BEA(HE+ 1) , AMUAERER)  MERMB L WEFAWARREIR,
WA A . B, RERFEEAM B AN AR, 3 BN T RBE AR H S S
WAR (WL 8), (HE, HRE T MBI AKITFERIR, EER . A RB IR RN R K W=
18 5 ML s LR A S 2 rb B AR B SN L s B A IR A A Mt AE . B TR 2E 89
TILEBITHRRTE %,

BAT L, (B2 3) B ER . N T HERR IR % At B AR AR AL, LR Bk B
R EBBEHHKRFEHRERES. EFAN (AREL) (WEBERVE——F.
(IFEZ) (KEBREZ) (AHEZ) (BRICE)NRERFIESR(BHEL) .
(BFEREZ) BIREE BAREE  (LEER) BA-ATURGHHEHEA" 8
BRIANRE; RA(EBEREZ) 5(ELBER) BE A ZRER WA, HIFREE
BRANERS, XH B EHRREURE R ARG, 207 HERER MBS TH R AR AR
filo

TEXHEBURBIR A Z 5, MR R E IR R H A E R B LB R, B B AT IE
AR R, R Bt L BRI A MR Z 4L o

Z KR R(HE+H) KW EERES

(B2+H)PEEERER2T 200 REZTHFEIRBENOEH. 1E A PERK,
BEREE, FiRst, /1R, RR, REFEHEL . IERE_ARFERAMERY LK
WRBERHOLERER) AR ZAL, REXLRR, YRE(HL T H) R HA
[e] 38 B B AE 55

1559

M EERAARR R R EERCFEE, B, SRR G HPHRAHER, BERK
KUEE, RERELFANGIL. IETLERR. (AL HH) PSR, FHHEa
EFHERE. I(ABREL) % L HRERARE-BERABRE N FE, BEE A
RETE” BICAME T, BEA(AREL) Y RAAKRE, MARTHE. #RK
“EREE T BT, MR AR, AR, BERE MK . BEARFTFERTEINAE R A
Btk

AW &, v TXATFFZH,
FTHRERBRFZRAE, XKE&HAERE, XEXF AR, RABHAF, &



4 B A AR

FARLRZE S, B P A E LS B,

AT Z AN BRI BE T REE  GR-CER, 2R+ 2R E, BBRIC, A
RIFE RO X— A EH AN, ERXBETIR T HiSR , bR 7 2 E 2 16 2 1
1% 77 P A W 2k 0 B 4, R AT, BLTE R TS R T Rl . RAB L F RSB L) M5
AR F BB T E:

HHAARTRHERL “HEAETHEHD R AR THS, B F5, 5%

F&, BB TFAANY—, FHAFRAFTAE REE4MAERE, RBFRH

B, ARBmAF, 7 PAREBZEHF ;B PAFHB2H B4,

XEELWHEZE LT, BRE.AFRARHABM . 5%, 8“TYRAE LT 49 F
REREEAARMAE, MARKFERFMNE; XK, XTRAVEAREEE EL
FhANT—"2Z G, XERGBZIG. (ABEZ) hiEF LR, NS IE,

R NEBERYBANERE R, £ExESERE.E—-A—-TLF. 7L TA
#, 51k, SREE—A,TEH, WRILA?7” 5ER AXEREG. BUREEERK
B AN, k" BREF(LES) R EANER AER R TEE,
HBAR X UBFFITEBREEETFENE, SREFEERS S, LGB Z AL
BT EBAECRC BB AR ST, EEEILREPUKHBBR(NEERM
& RRMME T, RER N, EhHL, A TFREMBAHBRES SHIRBAITE, NiZE
BFHET, B BURE" B ARER AT AL T R B, 58N, iEBiRe
WHERNEE—A—TEF T+, L TR . BEAEF, ERAASSTER, MK
Bl O BE R BRI R T E , WA — B85, B EE S s —#t 3 =F0EHA 17
AT, RS&ILME” hEs g RR SR EE—FA,TE S, BRI HEEEST, IR
AeEHE, A, e, —/7 T8E" 5 —a—1TtT AL+ AL 80, TERLE
BEHEN, MTRESXTARAXHREEFSXREEHERN, BMZ LR

2. 2R

THATER, EFNEREZP SRS RAIEE, REEGHES, BARE.
WM(ABERYEANE AR RERERAE BELAHE RUTE FEESLORES
2" BAEREZ, TREAMNEEPAMEBEENAR TARPE AL AR F
ia] ; BN S — o] M RE IR 4R M RIE B P B IR R LU PR R, ML P8 & mE., B
LB RN R RN ZR, (RERBL) B EF T ILEAMK
&), RAE BB &R EHZ, IR, R HKEREEFEHLK -, 72
RILFLAYHE”,“B"RB"FZR, ETET=RPEENFERTERAE
“BREBLTN,.EFZEEZ., TREKINELN, AYHE", XETFTXGIT6—
BEHN BE—+ K, F=+NE pR—E—+=" T RLELRLBEERA S,
WAL, AR —OL (REILG) 8, RN Bl EXP“BRRIRTZ
®o

RS FBHMWES (BE&TH) FRMRREKCHEM, BFAREK. (A
BE2)E FFEREERTE G BERE) . HARB—RIET, WL VA E &



(T (HF2THIHRY 5

—+ =R TERA ZA BRBRATMY, WEEANZ ., E(HBERE) LA
ZUAMHSE" AT, R EXCEMTH, AR (LEBR)E/E _RXUBEF“[H
BARAAETEZIR” BERBRA MEAT NI, SAEZ. AN, lICRE
PEERRE, R A PR B 25— (81 DL P S/ B, AR B9 XU SCF R AR R AR 4
PR AR ERT AR IR SRR R P R ATR, MM, SRR
BMEPF—EBLTEAMAR WEBRA BERT ML, S#FEZ. R, R\
EE,175 REMNGER, ARFHER,“F"BEMT MM, REBRF(BHHE
ZYHEZ@REREE"RZEREFERT UL BERRZ" , FFHRZ, RULRUR
HE BLUERAERZERZ, 5" XY, ZHEAPBRE" A BRE”, R’ N,
FEAR KB, ZERE R UEERZ”, FXURIE, Z" UEERZ" R BR
BCBRE, AIRCBSEE RS RNE, Gl (KEREZ)BPET LR
FWAESERE XEVRA—-AAT", &#FEZ, REEMNBERAAZL, 587
F#y X EMR B HME R IR B F, 7] 1 B R&A473C, DR o

4. fiiig

(BZ+H)BRELPHFREXZHE SR, BFFR. (LEBR)BLARK
AHEXBEPERT TS  WRERA HERE L, B ai - 1"+,
EXZERARL W REE. BRACKERBSZ) T HLRBEE EZ LA
BAEEZ ., fEH8E],“R" AN YR, BARR. BRSE, FTABHES —RATZ
G SRSV, AR M. 5 SR RZRILE A AR, TR
A PR R F, (KERBEZ)ETHRARMERZ, (ARMBE L) EH Kt
B EASRIARITF AT BAE S RE", Bl W3 RE RS, HERAZA
X EXTFHBHEAE S WK, W0, thAR“ 3" S BhE”, BB 7, RXHEE
“TyA—MZIE" "R,

5. %8

(B2 +H) ALV NASEFHEREXEYE. BRRERF(ESIEZ)ENLN
EERNEERPE DT BERZ” CUTPERZ” SRR Z, “TRET TR,
BEEFHER B3-SIl T8. ARRBEF ZAFHRABRE", TR
“stB” “HEREE, BRA(KEZEZ) BPENRNFZHAE R DIER
27 BARAZ AR BR BN ZRE. BRFETE_TARF LA BREAR

B EREZ. ¢ BRTE A FTAZE, THRE, MARLRE 95 #13 3 1 3 5He

A¥29, B HR"R“RE"ZRH,

6. @FHIR

EREHNEET, 2 ERFEERNAR. (B2 +H) ERLTFLTEERNI
REKRZHCHBBELEHUE BNERR. (REREZ)EEE-THAR B2
BREBREFERZE, A KERER" R XKERE” BREFHEXT, HEHHR
R"ROKERBZ) L, W EEE" HNFIAE, AMMHERRREETRERL

R V=T REBE v =22, MEFRRENEEA) FLEAER, HERFRAR N



6 T EHZRAESAR

Hafr el , ik L Had M AR AR, W H, FEXNFERREE, AL—-TILE K
t—RZ T ERRETREN B -TABM T -2 —, 81", B
HULE XIS EREUNA B RE TR ZE, HIL, KRR & UK
FRE" LSS F, R RFENETR, AR EHE,

BA — LR G, ARBR . DA B e+ 2 DIHES , KB AT A RO, 5 2 (E
Z+H)BEHITAFPHERES.

= HEMANERR(HEZ+H)KMNEEES

BEB AR, REFERLEFRNG L RETESENEHAR, RERFF
BHEZNEGI RGN, SERFEELNHE SERTRIEEFERENRRIRE,
BERT R FHERFN, $E 2R, BREF A AN(ELTEEELRL T X
BHER, REFUETRREANETHER(RES) . REMATFSHERARBYIE,
HEFIRACHRE TREER, BR, BEEFEW(EL TH) MR EHEHT 20
LR F(EAET BT m, XRREE HYEMPELTH) HER . BEFER
B(EETH)ZE 35 R, XRT(NEER) HREERBK, EEELR(NLERAR) F
WE THREERS AERHERE KM ARRE 450 &%, BERAABRR K S XFIE
70 (W3 9) s ZE KA UEEARKIE) H K E T REHHERHARFEI(RE 15),
i (R #AEZ) FHMNFELHRENH R K. BEMERER)ME, —FEiC
BANERER) BEAER W, 5 —H 0, ERE Y 450 REFERE KAFHRIR
B, KA MY - X ERIEA K BREFANE R ESLSE, RN, SOEd (LE
15) Wi TREFH PR B, AE(EER) R FHOER, BEATZRNE
%o $TFX—FE, E5CER(FE(LEER) BB R — TR, AU H AL
BaHPR(WBEER) BT RAN BB R—LEE,

HERBXARMBEEMESAE T HRES M FE, 0 RETF A R FH R T
H=FEE

1 iRMFH

(RBBEZYE LHRFERT RSP NS FEAR TR, BRE:“F, KA
FoORERA FZIA KAAHIL., BRECEATF HEBER REEER
Mo “F N, (HF - WE):"FHHBZEAIZHTMA” BHRE: “F, W5
" B, BT EH R, BRAIE B EE URARE” W FTFRR,
BRANBRNER, RRALEMN, BT Y +NA\BURAXIEZE" RPRREX
DA sy B LAERR 2  BE R A (A ZIA R BEA B Ik, T LA BN, Tl IR
BAE“ N7 MR AR, BT XHBC A" N A E A E 2 BB+ d
BRE. (WEER)HUESFZRNBER AR=ZR" , ERE KRS HEEE I
WL ATHAR. 47 REU, (R ITERNUAR"" BEA RO MR %
“YVECRT ERILRAR R BT, RRAEER, (KERBEZ)E LE=[FXIEIH

BERXENFAFT, RERARL, AR BT, BEANFHE-2H3T %—B@ﬁ



£ T(E2+ B eud 7

BMEN, BH549 2 + 225 LI LR LR — T — =" ERIE. HAR

AR, AIST S L 49 S T AN T MR T AR

ATHERHE 49 o + THETE 1,37 S AL HEAERE) 37 S H0IIKHT, XIE IR R B T4

I L R TR 49 3 + T BT 37 20 LA HBM. (HLEARVET (L

IEVREE" &I EBRA T RRES R AR, BAAR, RRARE B TERT
" RRELEN, (BHES) B R RYABRZEZR P LUERM—", 2%
RS, AR BRI A R LR T R EEM T, BLREZEA
FREAEBRABE, RR, BN, ZERECOL XEBLE, FABE
ZEAEREREZRHFERN KR, 27,05, FEEBUEE” (RF20), &
ALE, BH AR KEE(FEREZ) ST EHMN" E—RARPaA0E", NR,
BEME A ad”  EXNE, BTE- T MARRGERAAUARZ”, KA R
WFE, BERERVIBLEEEAZ N LR —F, FEFRE, BETUERY. BEEFH
Foih EA 2 G RERA ARG BATA A C R, LR ERSEhiR & AR RRE, 2
AER,

2. iRMFA

RMEAFRRAESC,RERTPEERENSEF. (ABREL)B L TMHMNEZ
L7 BAZEFALR” B RRE KA AR A KA I AR, R AR —
MZZ R E oA F L ELE, ETEERSERERA KK FHZ
AFESCEWMEPZHIR(KATESAARBE/NE" , P HHpZH" 5 R(KH
Y RFBIE, Rk, BERARH IR —F, R HHPZ(RARG)” , BREBEFLER.
(NEBERYEABMAL"EXIMEP UG _BAR RIIT-FR, B R, &
HRE—-FIT R, BENT, RRER A HEARE, AR, FEARE B &
M+ Wy, RARN. BEHATER AXE U=+ ERTERIEE BT, BAK
ANE=F,—HBE=+d", S RHL, T RLE. X “Bagu+"5—BE=1",
HARMEMNSES HA, MRBRFERKN. (FERBBEZ)STHE T —RA ER
B H T RERARS, R iR HA R A RIRE T LUSE A By, XA & At
HtHEE ., BRARNE L RANEXER, ETE=+TRRX“BEBILR", EH
RAFLRI—“B"BREENER AR, BEFKATERERBE“E"F, LXLE,
(BHEZ)E=R“RPEER. . ERNER"FXUTI £k, 7B, UEERZ",
RE&HEAF, ALHIR, FEMEHE —F(RE20),REELEN,

3. R4FR

XA (BT E)EBEL P RYUEMRHES— & BNRFE. (AREZ)
B ERRRFEP —H—A SREBR, A -FT=4B2Z -+ 8", BRAE KA,
Wz, FiR, BET -5 —E" ZEH T F, XXLE, ETRRIE
“B—BH-t—REtHSS MRS AR, ZBHLAH B RA KA 524



8 ¥ B A3 AR

B, — B R T - a S — RuT oo, R A LiltiR, SRR —7
TRV - ZAART BRALER. (KERBEZ)ETH = HNEARICH
—H.—HE" , BEHRAERE, Ak, BRATE" T H"F, TLE, KHEFE(E
HREEYEZMORFES T EREAR L FTRZ BRI E" R A
“TLTTRRZ BRGNS R R I R R MIR . BRA TN THORT T BER
HLER,

HK, RIFECHE B IRMEBES NRBIR AR HMEE . BRA KREA% BTl
RfE A B SRR SO, B AT 2 A S BB , AR AR AR 18 , A Bl i AR ik MRk
B, mREL R EARNGL, RESEMEL, MARRAEL. FEE—F0
HEZ AT A MR Z LR NS ERL YRWR M, BRRREEER, HRELHE
FERHEL . FUARBEHESASHEW A6 EERMRARE, TUSEFRLREE
SRR, RAEILBL ACWEERIBI RS T RS =B, 7ol h AR

FHER T2 ¢~ 2-(b-a)*] =ab +-(b-0)* ZIRMXT , KA RARR KT X

FHRUGZ" , BRAWS. BB RTFRAIFAWUSZ = E/NPZ ", BEF
WHER B TLE, (G F R CRAEN . BEARRR—" R =Z"ZR, EEFH
FEAR“FROE" 2R “ Z ARBTL” BIXIBE b KA BEAR A LA 5
B BARE ., BEBRERUGZIF RS, ZRDTF" FEE BRERRERZEN
GFREATFH TR FIDRAN, EEFRENR, LA ZN AR EL
SRR ECYET R 5T EEMMR XENRTRE L BRAZ” A
BRET LB AR, (BESEL)EANRZERGERPERERASR UL Bk
Z7 A, BAEAR B BEE T B A%, BN R, R BT

BHER, RECES(NEER) CEHIET R 520 REREHER, HATHE EZH
SRR NATEEITERMREZ AL, B, A IERMARKER, IRE(RE
TR ERES

i

[1] CRREVB LA, YRR ED, 1980, FARAETR A .

(2] BEEMEABREDERFEES, WEEYE 1932 SR, BACKBHREAS) , THRELE
Fo

(3] GRIRAHE) (1408) 43 B0 RAGEH S, TUFES 16343 16344, P43 1960 FHEN, THAM
Ao BRULZBYRES FTERREE, SERRERS RS WEA TRECHTS]

(4] (AMEZ)  HRTRE, THIZA, DL HRAEE, 1990,

(5] () REBEZIRAL) IR ABELZ) (LWEER) FLHBEE, THREM. HEBRARS
B2 (PENERARREEIL - BB E M, FRHE BREE, 1993,

(6] () (MESB)B(ARESZ) (WEBER)ELHES, THIUEEL, ABRFDHEROR
SR, 1983, EE ARG MR AR X B KRR BB B IO S (Gl A K30 A R0, &30k A
WREZA,

{71 KEE&+H) HRE LWL A, 07 1777 FHHE.



