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Pre-Modern Chinese Mathematics: How formulaic was it?

For some technical genres such as mathematics it is often assumed that their language exhibits for-
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Page from Siku quanshu edition of Zhang Qiujian Page from Siku quanshu edition of Hushi suanshu

Methodology

CORPUS PREPROCESSING EXTRACT N-GRAMS COMPUTE COVERAGE

e Use the “Masters Division (zibu +HF) of « Remove pre- and postface chapters « For each genre, compute formulexicon: 80 « Coverage is the number of tokens of the text
the Complete Library of the Four Treasuries « Replace counting rods and numerals with place- most frequent n-grams, 3 < n < 8 that occur in the text as a part of at least one
(Siku quanshu Pt B 2= E compiled 1772- I* holders I* o Exclude n-grams made up only of stopwords (= I* of the n-grams in the formulexicon, divided by
1782). « Sampling to obtain balanced corpus, repeat ten X 30 most frequent tokens) ) L the total number of tokens )

« Contains different genres: philosophy, arts, and times for validation
different sciences (including mathematics), . .. « After sampling: 11 subcategories with 430 110

~ o tokens each (one Chinese character is one to-
ken)
_ Y,
Example: Procedure from Zhang Qiujian’s Mathematical Classic Explanation
(written ca. 450 CE) All placeholders a, b, ¢, ... are specific numerals in the original

Relevant n-grams in the formulexicon:

B B 1t B &  Z 1+ N + Z1 N K N T « Operations: multiplication by single digit (“multiply it, obtaining™ [X
place south north wall height add it obtain NUMERAL halve it obtain NUMERAL chi NUMERAL cun Z 15, “multiply it, obtaining n” Kl Zf3N), regular multiplication
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“Place the heights of the southern and norther walls. Add them, obtaining a. Halve that, obtaining b chi and ¢ cun. (“multiply it, obtaining” €. Z 1%, multiply it, obtaining n” P15

v = e N o OE N SBi: > N fa giﬂ:dﬁf;smn (“lelde it, obtaining” BRZ1%, “divide it, obtaining n FR

furthermore place length NUMERAL chi with width NUMERAL chz single.digit.multiply it obtain NUMERAL chz? ‘

“Furthermore, place the length, d chi. Multiply that with the width, e chi, obtaining f chi” . Quantities: “n chin” NRN, “n chin cun” NRN~. “n chin cun
. n” NRN'N, “n chin cun n parts” NN~ N5

X U#® N R N REES Zf& N R .

furthermore with height NUMERAL ch? NUMERAL cun multiply it obtain NUMERAL foot + Other: “it, obtaining n chi” Zf#NR, “obtaining n chi” {3 N R

Furthermore, multiply it with the height, b chi and ¢ cun, obtaining ¢ chz. Coverage calculation: all 30 tokens marked in color are in at least one of

DLl 3k N K N s+ N AN N il g N the n-grams in the formulexicon, so coverage = % ~ 52%

with hu divisor NUMERAL ch? NUMERAL cun NUMERAL part divide it obtain NUMERAL hu remain NUMERAL S —
“Divide it by the divisor for hu, 5 che, k cun and [ tenth-cun, obtaining m with a remainder of n.”
Results
iR RERRRERRRNRRRRRRRRRRRRRRRRRRRORRREORRREORRREORRREORRREORRRRERRRRERRRRERRRRRORR RO RR RO R RO RREOERRRRORR RO RRR RN RREOERRR RO RRRRRRRER R RERRRREORRRREORRREORRRERRRRERRRRERRRR RO R BB R RER R R RERRRRE R RREERRREERRREERRREERRRREERRREEREEEEREEEEREREEOEREROEONORROEONIOIN
A) Coverage per genre shows mathematical language is more formulaic than other genres
B) Coverage per title (only mathematical texts) shows high variation in formulaicity
C) Document frequency of n-grams in formulexicon shows low number of formulaic sequences shared by many works
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