


*

AT T s

F Kk 3 il X

B KB L RARRIBETE SR

BENSTCCE 't
R

vk



e XETIE
LM
[P L
AR EERMER

W% B OB OR oM K
AT T NTH A 36 )
FREEMNEERIIMES
TSI S N 4 I |

TAT» 1082 ¥ /32 SR 119 TF

wro s s HE TR 1979 o AMALS 1 HEB
MR, 1—81,003 it

B, %7 - A W, 012

et o . N



o5

AT RELRE A e AEF SRS H, BT RE LA IR
o, SRERAS, HEA L MR R R T B TR
HE A .

ALAEEE —ERIEA TR B AR AT
&%,

55y LR, BlE 30 R, A HEAGS DR
FVEFEEIR . BRIBERAIRL A, 8. BE
PER S B T3 B 2R R %

APREHE B RFEERE. LRABERMNTIZ, A
WEPE, BEREENTE, BENSB L8,
R F % b FETE M & F RIS M B R,

ABERTE RS, AFHAARERERRAEERS
RSB S5, EERRREOM R,

B FMERR L MIAIE S AR EHRE. 2B —wif
ERADik S MEIR, HRFRILERHER, MEELM
R,

31838



Bwn o=

e A

10.
11.
12.
13.
14,

15.

16.
17.
13.
19.
20,
21.
22,

CONTENTS

Mathematics Comes from Practice ......... |
Language of Mathematics ..........cc.co.ovrevnnenn.., 4
Measurement ..........ooiiviiiiin e 6
The Circle- Measurements by the Ancient

Chinese Mathematicians. .. . TN | |
Why Do We Count Thmgs in Groups of Fen 15
Counting and Measuring in Old Times ............ 18
Egquation............ Y. S |
The Use of Equatlons U
Radicals ...........ooiiiiiiiiiiiiis e 26
Irrational EQUations ...............oooveeeoooooeen 29
Imaginaries .. .33
Logarithms .. e 37
Geometry and Geomctncal Terms . .40
Trigonometric Functions and Solution of ngﬂt
Triangles ...t 43
Graphical Representation of Trigonometric
Functions .......cc..o.ocvmieevveseaeoninenn, .. 46
Number and Numerals .....o..ooovunriereeeeenninn . 49
Fractional Numbers (1) ..........coovvueriennn, 82
Fractional Numbers (1) .........o.coocvvniivinneeoon .. 56
The Method of Limits ..........ccccovoveevune 59
Limits and Infinity ....................... ... . . 64
Fundamentai Ideas in Plane Analytic Geometry ......68
Conic Sections ...... 74

S R e . ARl aem e . P e —— ———— s .



23. Applications of Matrices .. .. e

24, The Graphical Solution of Linear Systems

25. Mathematics as a Language of Science

26. The Concept of Function, Variable and Con-
stants

27, FUNCHIONS oottt ier i e et v s ee ene s eeeee e ave e aes
.. 100

28. The Developient of the Number System (I)
29. The Development of the Number System (11) ......
30. The Development oi the Number System (I1I) .....
Chinese Tramsiations of the TexXts.......c.oceeviiivmiireroenns

LT?
..84
..87




1. MATHEMATICS COMES FROM PRACTICE

Enpgels 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 eatly 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 resuit.

In elementary mathematics, we deal with constants
only. With the rapid development of industry in 17th cen-
tury, calculating withiy 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 studying variable quantities and motion. This feap
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 “+7, subtraction “—¥, multiplication “ x *, division
“* and equality “=",

Arabic numerals are used because of their great con-
venience. In thc number 111, three I'sD are wused, 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 tens, 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 of three tens plus no ones, and to introduce
a symbol to represent the absence of ones.® We use the
symbol O 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 sclentific achievements after man
began basing his conclusions upon experimental facts ins-
tead of upon inference. ® Experimentation, however,® shows
a quantitative study of some aspect of nature, and the
important part of such a study is the measurement of the
things with which it deals.® Measuring any quantity means
comparing it with an accepted wnit as a standard, and
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 iaid 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 guite reach the other end of the desk, we say
that its length is a liftle 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 3.2 book-lengths.D 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
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measure the fractional part of the subdivision by which
the desk is lenger than 5.2 book-lengths. 1f 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. Aiso, the smalier the subdivisions we have for the
standard weight, the more accurate the weighing can be
made.
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4, THE CIRCLE-MEASUREMENTS BY THE
ANCIENT CHINESE MATHEMATICIANS

We already know that the ancient Chinese employed
for m the value 3, or that they counted the circumference
of a circle compared with diameter as 3 to 1.0 The value
of m was used in China as early at least as in the 12th
century B.C. But the Chinesz did not in any way remain
satisfied with this rough value of 7. Ever since then great
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
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 crcular circu.aference to that® of the pe-
rimeter of the circumscribed square is 5 to & This is
equivalent to taking 7 at V'10.

[n 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 starts, in his measurement of the circle, with
a hexagon inscribed in a circle the diameter of which® is
taken as two feei. Each side of the hexagon is equal to
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