Nine Chapters on
Mathematical Art

ath historians in the Western world recognize

Euclid’s Elements as an ancient classic. In the East,

the corresponding classic is a Chinese manuscript

called the Jiuzbang suansbiu (Nine chapters on

the matbematical art). We don’t know who wrote
it, but we believe it was written around 200 8.C. Quite sophisticated,
the mathematics in the fiuzhbang indicated, for instance, that the
Chinese knew how to use negative numbers in computations, a con-
cept their Western counterparts had not yet discovered.

Almost a half a century after the Jiuzbang was written, the ruler
of the Wei dynasty put officials to work revising literary and scientif-
ic classics of the past. Because the dynasty considered the mathemat-
ics in the Jiuzbang essential for the efficient operation of the com-
munity and government, they asked mathematician Liu Hui (ca A.D.
250) to revise the text. In addition to copying it, Liu strengthened
and expanded the text’s contents. For example, he developed and
used methods of proof to establish the validity of many assertions
that had been stated without proof. His extension of
the ninth chapter, in which he laid the foundation for
the establishment of trigonometric ratios, was eventual- B 2 M s ¥ N
ly distributed as a separate manuscript called the
Haidao suanjing (Sea island mathematical manual).
The Jiuzbang and the Haidao suanjfing set the stan-
dard for Asian mathematics for hundreds of years after
Liu's death.

Liu is also remembered for producing the most
accurate estimate of the number pi () known to exist
in the ancient world. He obtained his value of
3.141024 by tediously inscribing regular polygons in a
circle. His value was produced using a regular polygon
of 192 sides.

For more on Chinese mathematics, see vignetles
4, 8, 20, 48, 71, and 89. For more on pi, see vignettes
2 and 80. %

This woodblock print from the encyclopedia Tu Shu Ji
Cheng (1726) illustrates a sea island problem.
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Activities

1. Research and solve some of the 246 problems that appear in the

Jiuzbang suansbu.

2. Some maintain that the early Western world borrowed heavily from
ancient Chinese mathematics. Why then is Chinese mathematics

relatively unknown in the West?

3. The number 8 is highly esteemed in China. Identify the sets of eight
objects given below. Why are they significant?

a. The eight symbols of Buddhism
b. The eight emblems of Confucianism

¢. The eight symbols of the immortals in Tacism

4. Chinese burial chambers were similar in shape to the frustum
of a pyramid. The Jiuzbang provides the formula
V= %[Qa + Ob + (2c + a)d]e for the

/ 4 / volume of a chamber such as that shown

at left. Is this formula accurate? To help you

}
b e
/ i answer this question, research the formula
d

developed by the Egyptians for the frustum

of a pyramid (the theorem of Pappus).
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