The origin of modern-day arithmetic is often told to be from the Western world,
particularly ancient Greece. From Archimedes to Euclid, ancient Greek mathematicians
established the fundamentals of modern-day mathematics that most of the mathematical
language today originates from Greek words. Clearly, ancient Greek mathematics was
sophisticated. However, did you know that there was such sophisticated mathematics even
before ancient Greek mathematics and that one mathematician attempted to solve such
sophisticated and even more complex mathematics in ancient China around 200 A.D?
The root of ancient Chinese mathematics emerged independently by the 11th century
B.C. The Chinese mathematicians developed diverse mathematics, including mathematical
logic, geometry, and algebra. A Chinese philosopher, Mozi (468 B.C~376 B.C), for instance, has
stated that “necessary condition is not a thing that makes something necessarily be so, but is a
thing that, without it, something can never be so. For example, a point on a line. Sufficient
condition is a thing that makes something necessarily be so. An action of seeing something and
the result being able to see something is the example,” which is a logical definition even today.
Surprisingly, in addition to that, some Chinese mathematicians geometrically had defined
infinity and infinitesimal around 350 B.C:
“Infinity is a space where no exterior exists (that is, space with no boundary), and infinitesimal is
a space where no interior exists (that is, a point on the space).”
With these in view, it is evident that ancient Chinese mathematics was never behind that
of the western world. Indeed, in some aspects, it preceded the western math, including
arithmetic and algebra–though it did not reach those sophistications in number theories and
geometry. However, ancient Chinese mathematics was in fact focused more on its practical use
in daily life than theoretical sophistication.
To this end, Liú Huī, an ancient Chinese mathematician, who lived around 230 A.D,
annotated and organized the original text, and published it with a title, “The Nine Chapters on
the Mathematical Art”.
Name of the chapter

Content

Number of questions

Chapter 1

Rectangular field

Calculating the area of a field

38

Chapter 2

Millet and rice

The ratio calculations in crop
exchanges

46

Chapter 3

Distribution
according to ratio

More complex ratio calculations that
those of chapter 2

20

Chapter 4

Small area

Relationship between length, area,
and volume - square and cube root

24

Chapter 5

Mathematics in

Volumes of various

28

labor

three-dimensional figures for
constructions

Chapter 6

Fair tax

Calculations about transportation
and tax

28

Chapter 7

Excess and
shortage

Solution of a linear equation

20

Chapter 8

Simultaneous
equations

Solving simultaneous equations

18

Chapter 9

Right triangle

Pythagorean theorem

24

Being the oldest mathematics book in Asia, “The Nine Chapters on the Mathematical Art”
discussed mathematical applications on people’s daily lives, from calculating the area of their
field to paying taxes, which were all to save money. An interesting point is that this book had
many practice questions unlike many other math books around the time. These roughly 250
problems completely dealt with realistic situations such as agriculture, business, civil
engineering, administration, architecture, and transportation, which took place all over as well as
the ways to solve those problems.
In Chapter 8, Liú Huī suggests an astounding way to solve simultaneous equations: the
“Multiply and elimination method”. It is an algorithm to solve first-degree simultaneous
equations, which already existed around the time and which Liú Huī improved upon. Following
is the method listed in order.
1. Organize the coefficients of the simultaneous equations by assigning them numbers
from 1.
2. In each row, multiply and subtract the numbers from other rows, and thus through the
row-calculation of making a zero, obtain a triangular matrix.
To illustrate, simultaneous equations [1] 2𝑥 + 3𝑦 = 8 and [2] 5𝑥 + 4𝑦 = 13 is written as below
following step 1 above:

Then, obtain a triangular matrix based on step 2 above.

Converting the final matrix to a simultaneous equation, below is obtained:

∴ the solution is 𝑥 = 1 and 𝑦 = 2.
Liú Huī added an extra step in step 2, where he kept only two elements in each row.
That is,

In the modern view, the process until step 2 is the “Gauss elimination method” and
including step 3 is the “Gauss-Jordan elimination method”.
On top of that, in Chapter 9, the book also discussed ancient Greek geometry, the
Pythagorean theorem, naming it the “Gougu theorem”.

Figure 1: A right triangle

The Gougu theorem states the following:
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These differ a little from the Pythagorean theorem 𝑎 + 𝑏 = 𝑐 . This is because the Gougu
theorem put emphasis on arithmetic and the practical aspect of the theorem itself.
He also talked about far more modern math, “Cavalieri’s principle,” which states that,
when given two plane figures, if the ratio of two line segments drawn by a parallel line is
constant as m:n, then the ratio of the two plane figures is m:n. This also applies to the volume of
the three-dimensional figures. That is, if the ratio of the two plane figures of two different
three-dimensional is always constant as m:n, then the ratio of the volume of the two
three-dimensional is also m:n. Liú Huī explained math after about 1500 years of his death, and
with all his achievements above, he is called Euclid in Asia.

Figure 2: An excerpt from Chapter 4 of “The Nine Chapters on the Mathematical Art”

Figure 3: Cavalieri’s principle (2D)

Figure 4: Cavalieri’s principle (3D)

Unfortunately, however, despite all his achievements, he is not as much known as other
eminent mathematicians like Archimedes and Euclid because he was living in a time of war
where China was divided into three different nations, fighting against one another. As obvious, in
such time food and survival was way more important than math, though mathematics was one
of the major fields of study in ancient China.
In a nutshell, both the rise and development of independent and sophisticated
mathematics not only took place in the western world but also in Asia, particularly in ancient
China. Each mathematics, the western and Chinese mathematics, had similarities and
differences, and comparative strengths and weaknesses, hugely affected by distinct cultures
and history. Living in the 21st century, global world, I hope that more people in the world,

regardless of their race, culture could share their different, valuable mathematical perspectives,
the brilliance of doing math.

