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Unit 1 Mathematics
Passage A

Probability

The mathematics to which our youngsters are ew at
school is with rare exceptions, based on the classical yes — or— no,
right — or — wrong type of logic. It normally doesn’ t include one
word about probability as a mode of reasoning or as a basis for
comparing several alternative conclusions. G%tiy, for in-
stance, is strictly devoted to the ‘if — then’ type of reasoning and
so to the notion that any statement is either correct or incorrect.

However, it has been remarked that life is an almost continu-
ous experience of having to draw conclusions from insufficient evi-
dence, and this is what we have to do when we make the. trivial
decision as to whether or not to carry an umbrella when we leave
hame for work. This is what a great industry has to do when it
decides whether or not to put $ 50,000,000 into a new plant
abroad. In none of these cases — and indeed, in practically no
other case that you can suggest — can one proceed by saying, ‘I
know A, B, C, etc. are completely and reliably true, and there-
fore the ipevitable conclusion is. . . > For there is another mode of
reasoning, which does not say: “This statement is correct, and
its opposite is completely false,” but which says: “There are vari-
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ous alternative possibilities. No one of these is certainly correct
and true, and no one certainly incorrect and false. There are vary-
ing degrees of plausibility — of probability — for all these alterna-
tives. I can help you understand how these plausibilities compare;
I can also tell you how reliable my advice is. ”

This is the kind of logic which is developed in the theory of
probability. This theory deals with not two truth values — cor-
rect or false — but with all the intermediate truth values: almost
certainly true, very probably true, possibly true, unlikely, very
unlikely, etc. Being a precise quantitative theory, it does not use
phrases such as those just given, but calculates for any question
under study the numerical probability that it is-true. If the proba-
bility has the value of 1, the answer is an unqualified “yes” or cer-
tainty. If it is zero (0), the answer is an unqualified “no”, i.e. it
is false or impossible. If the probability is a half (0.5), then the
chances are even that the question has an affirmative answer. If
the probability is a'tenth (0.1), then the chances are only 1 in'10
‘that the answer is “yes”. k :

It is"a remarkable fact that one’s intuition is often not very
good at estimating answers to probability problems. For example,
how many persons must there be in a room in order that the odds
be favourable — that is, better than'even — that there are at least
two persons in the room with the samé birthday ? Remembering
that there are 365 sepatate birthdays possible, some persons esti-
mate that there would have to be 30, or even 100, petsons in the
room to make the odds better than even. The answer, in fact, is
that the odds are better than even when there are 23 persons in
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the room; with 40 persons, the odds are better than eight to one
that at least two will have the same birthday. Let us consider one
more example: everyone is interested in polls, which involve esti-
mating the opinions of a large group (say all those who vote) by
determining the opinions of a sample. In statistics the whole
group in question is called the ‘universe’ or ‘population’. Now
suppose you want to consult a large enough sample to reflect the
whole population with at least 98% precision in 99 out of a hun-
dred instances: how large does this very reliable sample have to
be? If the population numbers 200 persons, then the sample must
include 105 persons, or more than half the whole population. But
suppose the population consists of 10,000 persons or 100,000 per-
sons? In the case of 10,000 persons, a sample, to have the stated
reliability, would have to consist of 213 persons: the sample in-
creases by only 108 when the population increases by 9,800. And
if you add 90,000 more to the population, so that it now numbers
100,000, you have to add only 4 to the sample! The less credible
this seems to you, the more strongly I make the point that it is
better to depend on the theory of probability rather than on intu-
ition.

Although the subject started out in the seventeenth century
with games of chance such as dice and cards, it soon became clear
that it had important applications to other fields of activity. In the
eighteenth century Laplace laid the foundations for a theory of er-
rors, and Gauss later developed this into a real working tool for all
experimenters and observers. Any measurement or set of mea-
surements is necessarily inexact; and it is a matter of the highest
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importance to know how to take a lot of necessarily discordant da-
ta, combine them in the best possible way, and produce in addit-
ion some useful estimate of the dependability of the results. Other
more modern fields of application are: in life insurance; telephone
traffic problems; information and communication theory; game
theory, with applications to all forms of competition, including
business, international politics and war, modern statistical theo-
ries, both for the efficient design of experiments and for the inter-
pretation of the results of experiments; decision theories, which
aid us in making judgements; probability theories for the process

by which we learn; and many more.

New Words and Expressions

trivial  ['trivia/ a. BiBEA;AEHER
plausibility  /plo:zi'biliti/ n. IFATEE; MIEHE
quantitative ['kwontitativ/ ao. 3B ;ERM;
unqualified [ian'kwolifaid/ a. JERRHIAY;5228Y
affirmative  [o'fo:mativ/] a. BEN;BRE
intuition  [iintju:'ifon/ n. H®E

odds ['odz/ n. WREHE;FTREMIDLES

dice [dais/] n. BF .

discordant /dis'ko:dent/ a. A—EK; RFEMK
in question FEERBPH; VLS



Proper nouns:
Laplace (N2
Gauss (AB)&EH

Reading Comprehension:

Choose the best answer from the following choices:

1.

Probability is .

A. based on the classical yes—or — no, right — or — wrong
type of logic

B. strictly devoted to the “if — then” type of reasoning

C. the same as the mathematics to which our youngsters

are exposed at school
D. a basis for comparing several alternative possibilities

. The theory of probability

A. is concerned with two truth values — correct or false
B. involves phrases such as possibly true, unlikely, etc
C. is about all the intermediate truth values

D. deals with a kind of logical reasoning

. If the probability has the value of 0.4, then the chances

are____that the answer is “no”.
A. 4in 10 B. 6in 10
C.4in6 D. 6in4d

. In a poll, to reflect the opinion of the whole population of - »

100,000 with at least 98% precision a sample would have

to consist of persons.
A. 50,000 B. 217 C. 213 D. 321

. Which of the following statements is Not true?



A. The subject of probability commenced with games of
chance.

B. The theory of probability was greatly developed by
Laplace and Gauss.

C. Probability has important applications to many modern
activities.

D. A lot of measurement or set of measurements is exact.

Passage B

Sets

The fundamental concept of calculus that interests us is the
notion of a set. By a set we mean any collection of objects, either
physical objects or mental objects. The usual kind of object which
exists in the world about us is a physical object. The term “men-
tal object” may not be as clear; by it we mean any object that has
its existence in the mind of man. Perhaps more important than
physical objects are the creatures of the mind — ideas. Abstract
notions such as liberty, equality, fraternity — examples of mental
objects — possess great power. As a mathematical example of a
mental object, consider the number 5. Certainly, the number 5 is
an important object, indeed a useful object, yet it has no existence
in space. There is no physical object to which we can point and
say: “That is the number 5.”

Acistotle said that man is the rational animal; in the Golden
Age® of Greece this comment was unquestionably appropriate. In
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the light of several thousand years of recorded history, however,
it is doubtful that Aristotle’s aphorism retains its force. There is,

. nevertheless, one aspect of man’s makeup that has endured the
test of time: man is the classifying animal. The desire to put to-
gether, either physically (as a small child does) or conceptually
(as an adult does), all objects that have something in common is
inborn in man. Each society, no matter how primitive, separates
people into classes. In a well-developed society we may have such
classes as “rich”, “poor”, “worker”, “employer”, while even the
most primitive society recognizes classes such as “man”, “wom-
an”, “adult”, “child”. It is not altogether unexpected, then,
that the classifying urge should find expression in® mathematics.
In fact, we shall see that the notion of a “class” or “set” is one of
the fundamental concepts of mathematics.

The notion of a set, which has always been implicit in mathe-
matics, was first explicitly introduced and developed by the bril-
liant mathematician G: Cantor in the late nineteenth century. By
a set Cantor meant any collection of definite, well-distinguished
objects — either of perception or thought. Thus a member of a set
is either a physical object (for example, a piece of chalk) or a
mental object (for example, the number five). By a specific set,
then, we mean a definite collection of objects; thus a set is known
once we know, of each object, whether or not the object is a
member of the set. In other words, a set is defined if and only if®
we can assert of each object either that the object is a member of
the set or that the object is not a member of the set. It is the act
of bringing together a number of distinct and separate objects that
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creates the set. This act of “bringing together” may be accom-
plished either physically or conceptually. As an example of the
former, . consider the bringing together that occurs when eleven
football players congregate on a football field. Again, consider
two football teams in competition on a football field. This is an
example not merely of two sets (the two football teams), but a
superset — “the players in the game”. Thus the two teams,
when brought together, produce a new entity. The act of bring-
ing together can also be accomplished conceptually. For example,
consider the collection of all mayors in a country. Normally these
people are scattered across the face of the country; it is through
the exercise of the intellect that we “bring together” this particu-
lar group of individuals, thereby creating the set of all mayors (of
ocourse, a fully attended mayors’ convention would bring together
physically the members of this set. ).

-New Words and Expressions

calculus  ['keelkjulay/ n. MBS
creature ['kri:tfo/ =n. GlEEY; TR
fraternity  [fro'ta:niti/ =n. EFE; A%
aphorism:  ['mforizam/ n. WEH ;%M
. retain [ri'tein/ v. 8 ;HE
makeup . ['meikap/ n. HEH;HBER
inborn  [in'bo:n/ a. REM; XK
conceptually [kon'septjuali/ ad. #E& iy
implicit  /im'plisit/ o. M ; TEYN



perception  [pa'sepfon/ n. JRE ;IR
assert [o'sa:t/ wv. HIK;WE ;4P
congregate  ['kongrigeit/ v. £4
superset  ['sju:paset/ n. B
entity ['entiti/ n. ZEi—{&;3LKk

Notes:
1. Golden Age #HEBHL
2. (to) find expression in... FE<-+e-- 3%k 3k
3. ifandonly if ZETMERALE - B M EY, (FTFH

EMERED TRB R iff, conj . MESBERM)

Proper nouns:
Aristotle (AB)TEBEL 28
Greece (B )
Cantor (AR )RR

Reading Comprehension:

Short Answer Questions:

. What do we mean by a set?

What did Aristotle say about man?
. What did Cantor mean by a set?

. What creats the set?

How may the act of “bringing together” be accomplished?



Passage C

The Empirical Nature of
Pre-Hellenistic Maths

There is little doubt that mathematics arose from necessity.
The annual flooding of the Nile Valley, for example, forced the
ancient Egyptians to develop some system of re-establishing land
boundaries; in fact, the word geometry means “measurement of
the earth”. The need for mensuration formulas was especially im-
perative since, as Herodotus (5th century B. C. ) remarked, taxes
in Egypt were paid upon the basis of land area. Marsh drainage,
irrigation, and flood control converted the land along the Tigris
and Euphrates rivers into a rich agricultural region. Similar
projects undoubtedly were undertaken in early times in south-cen-
tral Asia along the Indus and Ganges rivers and in eastern Asia
along the Hwang Ho and Yangtze. The engineering, financing,
and administration of such projects required the development of
considerable technical knowledge and its attendant mathematics.
Also, the need in agriculture for a usable calendar and the demand
for some system of uniformity in barter furnished pronounced
stimuli to mathematical development. .

Thus there is a basis for saying that mathematics beyond
primitive. counting originated with the evolution of more advanced
forms of society in certain areas of the ancient Orient during the
Sth, 4th, and 3rd millenniums B. C., and that the subject was
developed as a practical science to assist in engineering, agricul-
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