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1. MATHEMATICS COMES FROM PRACTICE

Engels said, “Like all other science, mathematics arose
out of the needs of men.” From the very® beginning, ma-
thematics was the direct or indirect attempt to satisfy a
definite need in production.

In his social practice, man began to feel the need of
counting things and calculating the volume of a container.
From this early need came the concepts of number and
shape.® Then, geometry developed out of problems of
measuring land, and trigonometry came from problems of
surveying. To make calculation simpler,® man learned to
use symbols too, and algebra came into being as a result. .

In elementary mathematicsmh constants
only. With the rapid development of industry in 17th cen-
tury, calculating with® constants could no longer satisfy
the needs of production. Many new problems in produc-
tion called for a solution. To solve these problems, man
began mg variable quantities and motion. This leap
from constants to variable quantities brought about a new
branch of mathematics — calculus. :

In a word, mathematics comes from man’s social prac-
tice. In studying mathematics,® we. must combine theory
with practice. We must make mathematics serve® socialist
revolution and socialist construction of our country.
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2. LANGUAGE OF MATHEMATICS

The language of mathematics is a language of signs
and symbols. It is the same throughout the world.

Some of the best known symbols of mathematics are
the Arabic numerals 1,2,3,4,5,6,7,8,9,0, the signs of ad-
dition “+47”, subtraction. “—?”, multiplication “ x ”, division
“+? and e@Zﬁiﬁi.

Arabic numerals are used because of their great con-
_Yggi’e_rgs./ln the number 111, three I's® are used, and
each has a different meaning. The 1 on the extreme right
stands for the number one, the one in the second column
from the right stands for the number ten, and the 1 in
the third column stands for the number one hundred.

If we want to write the symbol for three we put
a 3 into the second column from the right. But we will
not recognize it as a second column; we should write some-
thing down in the first column. Thus, it becomes neces-
sary to think OWnd to introduce
a symbol to represent the absence of ones.® We use the
symbol 0 for this purpose and call it zero. Zero plus any
number gives that number again, and zero times any num-
ber gives zero.
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3. MEASUREMENT

In the development of the physical sciences, we observ-
ed a rapid increase in scientific achievements after man
began'basin ﬂ/]?is conclusions upon experimental facts 1ns-
tead of upon inference.® Experime atlo however,® shows
a quantitative study of some asp[e]% %‘ﬁ%i “and the
important part ?:f \such‘ a study is the measurement of the
things “_ii_t_ll,which 5&@;.@ Measuring any quantity means\*
\cgmparing it with an accepted unit as a standard, E
finding out how many times larger or smaller it is than
the standard unit.® The length of an object is measured
by finding how many times longer it is than some stand-
ard unit of length. For example, if this book were taken
as a standard, and laid end to end five times along a desk
surface, we know that the desk is 5 book-lengths long.®
If this book is laid down end to end five times and it
does not quite reach the other end of the desk, we say
that its length is a little over 5 books. In scientific work
this “little over” part is not accurate enough. To be more
accurate, we must measure what fractional part of the
book the desk exceeds 5 book-lengths.® If we measure the
desk to be 1/5 of a book longer than the 5 book-lengths,
we say its length as 5% or 5.2 book-lengths.® A more ac-
curate measurement could be made by subdividing the book
into ten equal parts. We would measure the desk to be a
little more than 5.2 books long. Again we would have to

6



measure the fractional part of the subdivision by which
the desk is longer than 5.2 book-lengths. If we found the
fractional part as 1/2 a subdivision, we would write down
a length of 5.25 books. The last measurement is obvious-
ly far more accurate than those® for the larger units. The
greater the accuracy needed, the smaller the subdivision
must be.®

The weight of an object is similarly determined by
finding how much heavier it is than some accepted stand-
ard weight unit. For example, if a piece of copper is four
times as heavy as a standard pound,@® its weight is 4
pounds. Also, the smaller the subdivisions we have for the
standard weight, the more accurate the weighing can be

made.
i iC
measurement ['mesamant]v 3 instead [ins'ted] ad. % )
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4. THE CIRCLE-MEASUREMENTS BY THE
ANCIENT CHINESE MATHEMATICIANS
\:Lvl U(Jbltt

We already knovufgl at the ancient Chinese employed

. L S
for m the value 3, or that they counted the circumference

of a circle cofhpared with diameter a8 3 to 1.® The value
of m was used in China as early at least as in the 12th
S AL
century B.C. But the Chinese did not in any way remain
satisfied with this rough value of =r. Ever since then great
n—-"‘_\_____ i

efforts have been made to improve its accuracy and bril-
liant achievements obtained.®

Among the earliest Chinese circle-squarers mention
must be made of Chang Hung in the first place‘.( Chang

____/ - -y

was a famous scholar of the Han Dynasty. Chang’s cal-
culation of the circle, however, has been lost, although
his value of 7 is given in a commentary on the <Arith-
metic in Nine Sections” in the form that the ratio of the

square of the circular circu.nference to that® of the pe-
rimeter of the circumscribed square is 5 to 8. This is
equivalent to taking 7 at V'10.

In the period of the Three Kingdoms there lived an-
other mathematician Liu Hui, in whose® commentaries on
the “Arithmetic in Nine Sections” we find the particulars
of his quadrature of the circle.

Liu Hui sta n his measurement of the circle, with

hexagon IM in a circle the diameter of which® is
taken as two feet. Each side of the hexagon is equal to

1
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