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Lesson One

TEXT
WHAT IS MATHEMATICS?

Since you have probably had some previous experience
with mathematics, it would seem to be a fair question to
ask, “What is mathematics?”' If you give this question some
thought, you probably feel pretty confident that you could
tell whether or not a given printed page was mathematics®
However3, to define precisely the term “mathematics” is not
nearly so easy. It is one of the aims of this book to lead
you to a better understanding of the nature of mathematics
and the work of mathematicians.

In the suggested outside readings, you will encounter
several answers to the question, “What is mathematics?”Some
people contend that it is the most abstract of the sciences,
others that! it is more nearly akin to the arts of music,
painting, and poetry. Still others® pretend that it is only
an elaborate game, played according to arbitrarily made-up
rules. The British philosopher and mathematician Bertrand

“@

Russell once said, mathematics may be defined as
the subject in which we never know what we are talking
about, nor whether what we are saying is true.” This rather
shocking statement contains more truth than one might sup-

pose. The sense in which it is true will become much clearer

o ] o



later on. At any rate most people agree that it is a language
ideally suited to the precise statement of complicated ideas.
This is the reason that mathematics has become the univer-
sally accepted language of science®. Of course, mathematics
is more than a mere language; it has its own literature
containing many of the finest and purest creations of the
human mind.

One of the distinguishing features of modern mathematics
is its interest in the foundations and the logical structure of
the subject. In fact, another of the views about mathematics
is that mathematics is simply the recognition of patterns. In
this view, the job of the mathematician is to recognize and
abstract from dissimilar situations the elements which these
situations have in common’. Once these properties, usually
called axioms of the system, have been selected, the mathe-
matician proceeds to prove that certain conclusions follow
from these assumptions. For example, “If n is a positive
integer, then the sum of the first n positive integers is
n(n-+1)/2,” and “If x*= 2, then x is not a rational number,”
are typical mathematical statements. These are propositions
which may‘ be proved by a series of logical arguments based
on a set of axioms for the natural numbers (that is, the
counting numbers 1,2,3,...). These statements can be shown
to be logical consequences of the axioms and definitions
which are a part of this mathematical structure.

— Adapted from Fundamentals of Meodern
Mathematics by J. M. Calloway



NEW WORDS

previous ['priivies] a. LABTHS
fair [feo] a. A4 FH, AFH;

1424/
pretty ['priti] a. #2kH; £
% ad. FH, &

confident ['konfident] a.
AEOK, AEN

5. term [to:m] = RifE; %H
6. aim [eim] ». B/

7. encounter [in'kaunte] vt.

14.

15,

16.

17.

18.

B

. contend [ken'tend] wot.

RREK

. art [ait] no ZEAR; XA
10.
11
12.
13.

music ['mju:zik] n. HIR

painting ['peintin] n. £

poetry ['peuitri] n. HHk

pretend [pri'tend] »f.
#0s HR

elaborate [i'lzberit] a.
O RS D

arbitrarily ['a:bitrgrili] ad.
L&

made-up ['meidap] a.
EHIHG; B R

philesopher [fi'losefe] =.
BEXR

shocking ['fokin] a. 4 A B

19.
20.

21.

22.

23.

24.

25.

26.

21.

28.

29.

30.

3L

32.

33.

sense [sens] n JEE,; B BE

ideally [ai'dieli] ad.
BRAA Hly; 25 M Hh

precise [pri'sais] a.
MR B BRA; KT

universally [,juini'veseli] ad.
HE H, B R

literature ['literitfo] n.
X5 3R

distinguish [dis'tingwif] ot.
X 3 Bkl

recognition [ rekeg'nifon] n.
PR AN

recognize ['rekegnaiz] vi.
ik,

dissimilar ['di'simils] a.
T—HEl, AR

axiom ['eksiom] .
ANE; B R

conclusion [ken'klu:zen] n.
£hig

assumption [o'sampfon] n.
B, kR

typical ['tipikel] a.
WA, RERED

proposition [ prope'zifon] n.
i i

argument ['agjument] n.
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34. definition [ defi'nifon] n.

PROPER NOUNS

Bertrand Russell (A &) fRfg% - BF

PHRASES AND EXPRESSIONS

(to) give ... a thought % E—T; —1
outside reading if 5pH ik

(to) be akin to [ %1y; FAIE (UG
according to {k i

later on J53k ‘

at any rate B

(to) suit to EA; 5%k

more than R{T; &5

recognition of pattera #3i\ ¥t
in this view [LiX AN WA

in common L[ AT

positive integer ¥

rational number £ BH¥

natural number H R¥%

NOTES TO THE TEXT

1. ..., it would seem to be a fair question to ask, “What is mathe-
matics?”
o, B RMA 2 XBERLPREANAEAEMEE,
it A%ATRIE, BEREIE, HATER to ask RHEFIE,
“What is mathematicst” B3 [iIE/EEIENH, o HE SR,
seem G FE A, to be a fair question EREXNMEIFHEEIE,



2. If you give this question some thought you probably feel pretty
confident that you could tell whether or not a given printed
page was mathematics.

SRR B lR RS B (R —8), R (ki) 4 &E) +oA
f&, (RIREGE Sy (BN RE—TTHET (RN ZHE,
PRAEREAMHY AR GnA a4 confident) AT 4 that i
RO S5 ) (BURR SRR 0 AR TE A4, 491 4m:
I'm sure that ....
We are certain that ....
You feel confident that ....
tell % %5 can, could, be able to %, fE5¥ER, 4 v g, Hn,
I cannot tell them apart.
R A AT,
How can you tell a Japanese from a Chinese?
TREREBER T A AR F AR
whether g0, 51% tell MEIEMM, BH“RT", A whether
SIRRIEANGHKEHN AR ask, know, wonder %, 5L whe-
ther SI5MARIE MY, BHRE”, “FiK”, Him:
Whether he drives or takes the train, he’ll be here on
time.
FEMRIFRERBRIFKER, .82 ERE BN,
3. However, ...
%’mj’ eae
leit However BGHEE ST TFHES BT, HhiEE, 35
“Rii” (B2, mbFad, MERRYLIMARES. Wik-Fax,
WHaf HMA RS, {H24 however Rijfa i85, /5 ¥ B A 8, 0
FEEERNA, FAE”, Hln:
However great Fit £ 4 k; However small Eig £ 4/
4. Some people contend that ..., others that ...
— ¥ ARk, 55— AN, -
others JGEI % #% T 3)id contend, Li@E HRTEH S MEE,



5. Still others ...
LA — LA
6. This is the reason that mathematics has become the universally
accepted language of science.
XA BEE R AN NHBZIER NEE,
#4217 that 2|5 the reason F[E{riEM A1), the reason that 4
B FLEER R why RICH,
7. ... to recognize and abstract from dissimilar situations the ele-
ments ...
<o A R 1 B0 b g A 36 Bl BT 3R Y E UK,
the elements f& to recognize and abstract WYEiE, JEEBEHHK,
J5, B G TE A B X ARNIE which 5|5 fiE AR BIE, BTLUK
7 from dissimilar situations )5,

EXERCISES

I. Answer the following questions in English:

1. Why would it seem to be a fair question to ask, “What is
mathematics”?

2. Is it easy to define precisely the term “mathematics”?

3. What do people think mathematics is?

4. What did the British philosopher and mathematician Bertrand
Russell once say?

5. What is the reason that mathematics has become the univer-
sally accepted language of science?

6. Why do we say that mathematics is more than a mere langu-
age of science?

7. What is one of the distinguishing features of modern mathe-
matics?

8. What mathematical statements in the text can be shown to be

logical consequences of the axioms and definitions?

*« 6



I1. Put the following phrases into English:
% B — T XA
BERAEL

BT HI PR AR

iz 3000

iU Yo

ik

" RERE S h

&3k

Tt anfar

10. ARFRBRINGDEZIES

11 AR —FIEE

12, 3% E BERMB R LB
13. #%

14, E¥H

15. HEi%

16. — &%

17. BR%

18. - Hy—¥p4y

II1. Translate the following sentences into Chinese, paying special

b

attention to the underlined words:
I do not know whether he is well or not.

Whether it rains or not, I will go tonight.

Whether they will come doesn’t matter too much,
I;]ease tell me the address of your school. '

He used to tell his children a story every evening.
He couldn’t tell which house it was.

I often can’t tell him from his brother.

However difficult it may be, I must try to do it.

The composition is all right; there is room for improvement,
however.

© e N @ s w oo



10.

Howeve{, we will look into the matter later.

IV. Point out the infinitives in the following sentences and tell their

functions:

1. Since you have probably had some previous experience with

mathematics, it would seem to be a fair question to ask,
“What is mathematics?”

However, to define preciscly the term “mathematics” is not
nearly so easy.

It is one of the aims of this book to lead you to a better
understanding of the nature of mathematics and the work of

mathematicians.

. In this view, the job of the mathematician is to recognize and

abstract from dissimilar situations the elements which these
situations have in common.

Once these properties, usually called axioms of the system,
have been selected, the mathematician proceeds to prove that
certain conclusions follow from these assumptions.

These statements can be shown to be logical consequences of
the axioms and definitions which are a part of this mathe-

matical structure.

V. Translate the following into English:

1.
2.

MEREBE-TERANAEH, REBAERLIDERE,
BEXEHANZ -REISBREEFRHEREER It AKRE, MEH
FHEE, .
HANAERR-HBENH S A ANSDEER-IMERE (explo-
ration) MEBBHER, BHFAVAREE-HRER. GENHE—
B ZAR, _
ER Ik RBRE, Bk R XA (civilized) RIESAE
BRHFASHIEE,

5. ¥ (NE) BEBTER, R EMILNT,
6. WXAMANRE, BEEHTHERRAFHES FIIHHHESZE



WA, :
7. BRAVESGE, “E 22=2, M 2 RNEH B R D RUHBEXTF

READING MATERIAL
THIS IS MATHEMATICS

Why has mathematics become so imporiant in recent
years? Why is our government spending millions of dollars
to educate more mathematicians? Can the new electronic
brains solve our mathematical problems faster and more
accurately than a person and eliminate the need for mathe-
maticians?

To answer these questions, we need to know what mathe-
matics is and how it is used. Mathematics is much more
than arithmetic’, which is the science of numbers and
computation. It is more than algebra, which is the language
of symbols, operations, and relations. It is much more than
geometry, which is the study of shapes, sizes, and spaces. It
is more than statistics, which is the science of interpreting
data and graphs. It is more than calculus, which is the study
of change, limits, and infinity. Mathematics is all of these
— and more.

Mathematics is a way of thinking, a way of reasoning.
Mathematics can be used to determine whether or not an
idea is true, or, at least, whether it is probably true. Mathe-
matics is a field of exploration and invention, where new
ideas are being discovered every day® It is a way of think-
ing that is used to solve all kinds of problems in the sciences,

. 9 .



government, and industry. It is a language of symbols that
is understood in all civilized nations of the world. It has
even been suggested that mathematics would be the language
that would be understood by the inhabitants of -Mars (if
there are any)?® It is an art like music, with symmetry, pat-
tern, and rhythm that can be very pleasing.

Mathematics has also been described as the study of
patterns, where a pattern is any kind of regularity in form
or idea. This study of patterns has been very important for
science because pattern, regularity and symmetry occur so
often in nature. For example, light, sound, magnetism, ele-
ctric currents, waves of the sea, the flight of a plane, the
shape of a snowflake, and the mechanics of the atom all

have patterns that can be classified by mathematics.
— Adapted from Invitation to
Mathematics by William H.

Glenn and Donovan A. Johnson

NEW WORDS

1. government ['gavenment] =. XF A

B ¥ 7. statistics [sto'tistiks] n., pl.
2. dollar ['dole] n. ¥t (RfE8) 45 K it
3. accurately ['=kjuritli] ad. HFiHE

M 1 b, 4 T 8. interpret [in'to:prit] wt. {$5HA;
4. climinate [i'limineit] »f. [HBE; - HfE ol BE

HEBE, B8 R -9, limit ['limit] ». #®B; RHR
5. arithmetic [o'riomotik] n. A { 10. infinity [in'finiti] n.
6. relation [ri'leifen] n. LEks RE; LD
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11.

12.

13.

14.

15.
16.

17.
18.

reasoning [ 'ri:zenin] n.

A, ik

exploration [ eksplo:'reifon] =.

BH 2R
civilize ['sivilaiz] of.
fE30H; ik
inhabitant [in'h=ebitont] n.
BR, P
Mars [ma:z] n kB
symmetry [‘'simitri] n.
3 FR (1)
rhythm ('ritom] =n. P, ¥t
pleasing ['pli:ziy] a.

19.

20.

21.

22.

23.

24.

25.

N R (o]

describe [dis'kraib] vt. §75;
i (E ) s & IR R) B 17

regularity [ regju'leeriti] =.
b B

magnetism ['meegnitizem] n.
s W

flight [flait] ». K1T

snowflake ['snoufleik] n. FiE

mechanics [ mi'keeniks] =., pl.
R 2D N 24, LR 2454

classify ['klesifai] ot.
{5 %
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electronic brain = iy
at least %/
electric current 1%

NOTES TO THE TEXT

1. Mathematics is much more than arithmetic, ....

2.

BB HAL, -

Mathematics is a field of exploration and invention, where new

ideas are being discovered every day.

BERCGEDREMEBH 4R, AXNRE, BREA - LFHOHH

SR

XEAHiA where B|RRiEMA, B a field of exploration
and invention, where 7EMA)HfEHM IRIRIE, BWIFIESNIA are being

discovered,

3. It has even been snggested that mathematics would be the
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