P35 50 - 05 SIESe

- |
5 SPHERE
E_J z SCIENCES, PHILOSOPHIE, Eﬁ;{“{(glzlllz
s W . . .
H7, Y~ The Shaming of the Assistant Director:
EE A Debacle in Third-century Chinese Mathematics
& """ MATHEMATICAL Sciences  Reconsidered in the light of Manuscript Culture, Biography,
o IN THE ANCIENT WORLD  and the Historiography of Science

Daniel P. Morgan (ERC project SAW, CNRS - Paris?)\

~,




@hengdu

Liu-Shu

UMR 7219

£

SCIENCES, PHILOSOPHIE, HISTOIRE

SOHERE

— e -
o)
Y 4.
i w
s
SA The research leading to these results has received funding from the European research Council under the : =%
mamemancausciNcess European Union’s Seventh Framework Programme (FP7/2007-2013) / ERC Grant agreement n. 269804. o



UMR 7219

SCIENCES, PHILOSOPHIE, HISTOIRE

SOHERE

223-6

2

Han adopts the Quarter-remainder U

Han abdicates to Cdo-Wei (north)

San-Wu (south) adopts Lit H6ng's Supernal Emblem (/

Cdo-Wei astronomical office finds & resolves a problem in the Supernal Emblem {':
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Assistant Grand Clerk Han Yi thought that the Supernal Emblem system went too far in

reducing the DIPPER PARTS, and that in time it would slip ahead of heaven, so he constructed
the Yellow Inception system, using an ERA DIVISOR of 4883 and a DIPPER PARTS of 1205 (Book of
Jin, 17.500).

Cado-Wei astronomical office runs 3-year test;
hearing before the Three Excellencies;
Emperor orders additional year of testing & final debate.
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X@ Yueé, Lit Hong's student, claims that of 5 eclipses between 221 — 223, Supernal Emblem
« with xidoxi» is closer 4/5 times.

SRR, WS BT, AR, N2 AR, SRR, | BE. [ARAHNE,
XA, DOHBE&AE, BN, M2 IEEHE . | ST E B

[Han] Vi raised difficulty with XU Yue over the test results : « The Supernal Emblem’s xiaoxi can
only be subtracted, it cannot be added. If you add it, there is no justification; it cannot be
used!»

[XU] Yue said, « The original method itself has xidoxi; | have received the master method, and it
is the xidoxi that makes it astonishing. | am afraid that there is nothing that | could do to
improve upon this, thus | have arranged here the proper method of xidgoxi. »

[Han] Yi backed down (Book of Jin, 17.500).

UMR 7219

Yang Weéi (astronomer, imp. secretariat) : Han Yi has either « intentionally forsaken his master »
or « ignorantly arrived at a confused understanding. »
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Sources : Book of Song KRE (488), & Book of Jin BE (648)
Problem:

 HanYiis actually right about the « DIPPER PARTS »

_ Mean synodic month error

Lia Hong 43026 : 1457 = 29.539542d -3.7s
Han Yi 356700 : 12079 = 29.539590d +0.5s
Modern val. 29.539585d

* « Xiaoxi» disappears from the Supernal Emblem system, Chinese astronomy, and all other
historical documents by the 8th cent. We do not know what it is.
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» Texts & manuscript culture :

Supernal Emblem system & B

* A written text attributed to LiG Hong (c. 135 — ¢. 210) and preserved in the Book of Jin
(648)

—  Numbers, procedures & tables for calculating calendrical & astronomical phenomena.
* A«system » of calendro-astronomy officially promulgated in SGn-Wa 222-280.

Example passage:

%ﬁ%ﬁgﬁﬁﬁﬁﬁ?, CAEREICR ., iWACIEARER, AdiA/her. UONRIEZ, amllsd, Fo5b R

Set out the years entered into the current ErA, excluding that sought. Mount this by the

REMAINDER NUMBER, and [the number of times] it fills the ERA DIVISOR makes the big remainder ;
that which is not exhausted makes the small remainder. Remove [all] cycles of the six ten-day
weeks from it, and name it out according to the ErRA, counting exclusively. That is the date of
winter solstice in astronomical month | (Book of Jin, 17.506).
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Manuscript culture
* Textis embodied, be it hand-written, memorized, spoken, or sung.
» Textis alive, be it over the lifetime of its author or its escape from him/her.

The case of the Supernal Emblem system

* Lid Hong submits a « Supernal Emblem system » to Han throne in 189, but Book of Jin
version bears the date 206.

* Han Yi & XU Yue have different versions in the 220s.
* Han Yi's calculations match the Book of Jin version.

* Book of Jin version uncommented, in one juan («roll »), but medieval biblio-graphies
record

- three- & five-juan versions,
- commentaries by Zhéng Xuan (126-200) & Kan Zé (3¢ cent.).

I'-T-l Q : Why are we privileging the Xa Yue version ? @
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(silk MS, Mawangdui tomb 3, sealed 168 BCE)

Common numerical mistakes :

Un-inversion of series :

UMR 7219

IX

0;120
1.0
1;187.5
Total :
1;187.5
1,0
0;120
Total :

Year-tables Ffilled out after date

copying
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Sudnshi shi E8E
(bamboo, Zhangjiashan M247, sealed 186 BCE)

Two hands alternating in the body of the text:
* Hand A assigns passages & problems,
« Hand B fills them out,
« Hand A fills out Hand B’s blanks

Three « checkers » in bottom margin :

* Checkers mark where copying & calculations are
correct/incorrect,

* Hands A & B corrects marked passages.
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th texts as the key to Chinese manuscript studies
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Math texts have more:
* Prose, verse, stories, philosophy
* Universal, abstract procedures
* Tables
 Diagrams

Math texts allow us to do more:
* We can unambiguously identify a « mistake » vs. « variant ».
* We can identify what actors considered a mistake and what they did about it.
* We can define a typology of mistakes that evidence methods of textual reproduction.
* We can separate hand writing aesthetics from literacy/numeracy/competency.
« We can disprove the « funerary objects » BHZE hypothesis for tomb MSS.
* We can speak more substantially about orality.
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> Texts & manuscript culture :

.. The written word is not enough

Tentative conclusions:

« Written numbers easily corrupted, mostly by visual inattention & misaprehen-sion.
e Corruption is rampant,

- e.g. «ancient lodge widths» ®H E from Fangmatan M1 daybook (3 cent. BCE),

Shuanggudui M1 lacquer dial (165 BCE) & Liu Xiang's (1st cent BCE).
* Some knowledge circulated in written form, independent of reasoning & understanding.

Wang Fan's Huntian xiang shuo (34 cent.) on the problem of book learning:

%%%%Az EEZ, RHEAT, ARE, @ffEL, RZFIE, RUABTHRER, W

If we submit it (Lu Ji's theory) to testing via the sun’s shadow, [we find that] it is Faulty &

jumbled quite a lot. Even so, it enjoys popular circulation, reproduced in all the books, and
informed scholars & accomplished gentlemen never [think to] investigate & correct it. This is
because they do not dare to abandon & diminish old techniques and, so, continue to diffuse
what [they have read]. (Kaiyudn zhanjing, 1.15a-b).
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Questions:
« Howdoyou learn (j if books are unreliable ?
* Why accept XU Yue's version of the Supernal Emblem system over Han Yi's ?

Li-learning in the Han:
« Family inheritance ( E]&G&, B8R, R, T, == )
« School, Imperial Academy (5R#7. Z[Z ) or private school ( ER&E, B2 $k, %)
e Home tutorial (¥IF8 > BF4%. E#- FEEB)
* Personal exchange (see below)

* independentreading
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Book of Song « Monograph on Harmono-metrology & Calendro-astronomy »

« Compiled 488 by Shén Yue (441-513) on the basis of astronomer Hé Chéngtian’s (c. 370-
447) lost history.
* Treatment: abbreviated.

- Lit H6ng makes quantitative & theoretical advancements over Quarter-remainder
system of 86.

- Han Yi's proposed improvement, four years of testing & review.
-  TFhedebateanditsresult:

- Yang Weéi (imperial secretariat) gets a (i accepted at the Cdo-Wei court in 237.

~ Book of Jin « Monograph on Harmono-metrology & Calendro-astronomy »

§ « Compiled 648 by astronomer Li Chinféng.

rx] ¢ Treatment:extended...
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~ L| Chunfeng s 7*"-century framing of the 226 debate
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Book of Jin « Monograph on Harmono-metrology & Calendro-astronomy », judn 2
Lit H6ng makes quantitative & theoretical advancements over Quarter-remainder system
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of 86.
Praise :

U#EH. B. AExZ1T, #HMLASEIRG, sIm FRIERS., EAzW, KFIIE, EITHER, B
XK, .. XEHBEITEE, F#FEAIT, .. ARENE, B BREER, .. BRAZHE, UAEUIG
M, XILERES,

Used to trace the sun, moon & [planets], his technique accords backwards with antiquity &
forwards with the current day. What he did was set up his numbers according with the Changes,
such that fleeting motions called out to one another & hidden places sought one another out... He
instituted the acceleration & retardation of solar motion while at the same time investigating
lunar motion... Only then was there a turn towards the fine & tight (accuracy) vis-a-vis previous
methods. ... Zhéng Xuan received his method, proclaiming that it plumbed & lay bare all that is
recondite & subtle, and, moreover, he added commentary & explanation to it (Book of Jin, 17.498).

Chronicle & transcript of the debate
Full citation of the Supernal Emblem system
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Book of Jin « Monograph on Harmono-metrology & Calendro-astronomy », judn 2

* Lit H6ng makes quantitative & theoretical advancements over Quarter-remainder system
of 86.

* Praise:

BT/ RAHED R, #kdZ =,

[LiG] HoNng's techniques were the exemplar of the computations of the subsequent age, thus
do I first enumerate them as follows (Book of Jin, 17.503).

UMR 7219

» Chronicle & transcript of the debate
* Full citation of the Supernal Emblem system
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Yang Wéi, Luminous Inception system (237)

* Dynasties: Cdo-Wei (220-265), Jin (265-420), Lid-Song (420-479), N. Wei (386-534).

* Implementation:237 -c. 451
» Differences from the Supernal Emblem system:

clever eclipse model,

increases « Dipper parts » (mean synodic month lengthened)
no xiaoxi (?)

political success.

Standard history « Monograph on Harmono-metrology & Calendro-astronomy »

* Toinclude official (i of the dynasty in question :
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Jin : Luminous Inception system ;

LiG-Song : Luminous Inception system ...
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* Question: how is it that Assistant Director Han Yi was publicly & historically
shamed for working from an outdated version of LiG Hong's Supernal Emblem
system ?

* Manuscript culture:

- « Text » liable to evolve & devolve away from its author,
- credibility thus lies in Face-to-face transmission.

* Biography/prosopography:

- Face-to-face transmission can penetrate war-torn political boundaries more
readily than social/institutional ones;

- textual transmission reveals non-state networks & polymathy of individuals.
» Historiography of science:

- What ancient « facts » are available to modern scholars are the product of
§ medieval framing. @
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