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PART A

1.THIS IS MATHEMATICS

Why has mathematics become so important in recent years ?Why is our govern-

ment spending millions of dollars to educate more mathematicians ? Can the new elec
tronic brains solve our mathemtical problems faster and eliminate the need for mathe-

maticians 2%
To answer these questions, we need to know what mathematics is and how it is
used . Mathematics is much more than arithemtic, which is the science of numbers

and computation . It is more than algebra, which is the language of symbols, opera-

tions, and rdations . 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 infini-

ty . Mathematics is all of these - - and more .

Mathematics is a way of thinking, a way of reasoning . M athematics can be used
to determine whether or not an ideais true, or, at least, whether it is probably true,
or, at least, whether it is probably ture . Mathematics is a field of exploration and in-
vention, where new ideas are being discovered every day . It is a way of thinking that
IS used to solve all kinds of problemsin the scences, government, and industry . It is
a language of symbols that is understood in all civilied 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,
pattern, 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 impor-
tant for scdence because pattern, regularity and symmetry occur so often in nature .
For example, light, sound, magnetism, electric currents, waves of the sea, the flight
of a plane, the shape of a snowflake, and the mechanics of the atom dl have patterns
that can be classfied by mathematics .

mathematician[m imati n]n.



that

dectronk brain[ilek tr nik brein]
accurately[ kjuritli]a .
computation[k mpjutei n]n.
algebra] Id ibr Jn. ( )
statistics[ st tistiks] n . ( )
calculus[ k Ikjul s]n. ( )
limit[ limit]n .

infinity[infiniti]n .

thinking[ 1 ki ]n .

reasoning[ riz ni ]n.
field[fild]n. ;
exploration[ekspl rei n]n .(1)
civilized nation[ gvilaizd nel n]
Mars[ maz]n .

symmetry[ smitri]n . ( )
regularity[ regjul riti]n .
magnetism[ m gnitiz mjn. (
dectric current[ilektrik k r nt]
snowflake[ snoufleik] n . ( )

to eliminate the need for (or of)
to need to + ;
to be (much) more than

to be used to +

to be being +

It is suggested that :

to be described as )
In nature :

(1) Can the New electronic brains

. (2)

It has been suggested

for mathematicans ?

, the new electronic brans,

and

solve

eliminate



?
(2) Mathematics has dso or idea
where idea

2 . MATHEMATICAL SYMBOLS AND EXPRESSIONS

Below are some of the more common and expressons used in mathematics .

% a (or one) hdf

1 :

3 a (or one) third

1

4 a (or one) fourth (or quarter)

- a (or one) tenth

10

1

100 a (or one) hundredth

e thousandth

1000 a (or one) thousan

ﬁ a (or one) over one (or a) thousand two hundred and thirty - four
% two thirds or two over three

3

4 three fourths (or quarters)

4

5 three fourths (or quarters)

113 :

300 one hundred and thirteen over three hundred
2 two and a half

N

two and seven over eight or two and seven eighths

w

three and one eighth

I
Wl ol o|N N |-

four and a third



125 —

1x 1=1

ab=cd
X=Y
XY

X<Y
XY
XY
X>Y
X Y
X=Y
X< <Y
X>>Y
Xoo Y
X%

a (or one) hundred tw4enty - five and three fourths (or quarters)

O point (or decimal) one; zero point (or decimal) one; nought
point (or decimd) one

nought point (or decimal) two five or point (or deamad) two five .
two point (or decimal) three five

fourty - five point (or decimal) sxty - seven

X plus Y is (or are; equals; is equd to) Z

X minus Y is (or equals; is equal to)

X plusor minus Y is (or equds; isequa to) Z

X times (or multiplied by Y equals (or are; is equal to; make(s))
Z

X over Y is (or equds; isequal to) Z or X divided by Y is (or e-
quals) Z

once oneisone

twice two is four

the ratio of to Y

the ratio of ato b equalstheratioof ctodoristobascistod.
Is equd to or equals Y

is not equal to or does not equal Y

IS approximately equal to Y or X approximatey equals Y

is less than Y

Is not less than Y
Is less than or is equal to Y

IS greater (or more) than Y

Is not greater (or more) than Y
is greater (or more) than or isequd to Y

IS much less than Y
is much (or far) greater than Y .

IS (directly) proportiond to 'Y Or varies (directly) as'Y
per cent

X X X X X X X X X X X X X

the absolute value of X or modulus of X

X sguare; X sguared; the square of X; the second power of X; X

to the second (power) or to the power two

X cube; X cubed; the cube of X; the third power of X; X tothe

third (power) or to the power three

the fourth power of X; X to the fourth (power) or to the power
7



four

X" the nth power of X; X to the nth (power) or to the power n
X" X to the minus nth (power)
X the square root of X or root Y
3 X the cube root of X
11x the nth root of X
5X° the fifth root of X square
n! n fctorial
angle
right angle
triangle
00 infinity
A B A is paralel to B
A B A is perpendicular toB
( ), A 1, brackets
( ) parentheses; round brackets or curves
square (angular) brackets
{ } bracesor curly brackets
< > angle brackets
double brackets
(X+Y) bracket X +Y bracket dosed
X X bar; the mean value of X
X X prime
X' X double prime
X X triple prime
X X dot
X X two dots
Xm sub m
Xm" X double prime, subm
g" 8 superm
logip X logX (or Log of X) to the base 10 (common logatithm)
luX log X to the base e (natural logarithm)
sin " 'x are sine X
sinhx the hyperbolic sne X

> sigma; summation of ; the sum of the terms indicated




T the product of the terms indicated

(x,Y,2) setof elements (or members) x,y,z
(a,b) _
a.b oper interval
a,b closed interval
a,b) , .
ab half - open interval (open at the right)
|ntersection
union
% there is a or there exists
= q p is equivaent to or isidenticd withq;
p\ g p isidentically equal toor is
P q identity to g
P 4
p-( p implies q or if p then g
P 9
A X A is asubset of the set X or is
contained in the set X
Aa X A is not a subset of the set X or is not contained in the set X
A X A is a member (or an element) of the set X; A belongs to X
Al X A is not a member (or an element) of the set X; A does not be-
long to X
f(x) function f of X
y =f(x) y is afunction of x
limf(x)=Db
X - a

limf(x)=Db b isthe limit of f(x) as X approaches a

X=a

f(x) -basx-a

lim f(x)

x=a  limit of f(x) as x approaches a from the left

f(a)

f(x) b _ . L
f(x) increase, approaching the limit b

f(x)r b

f(x) b . .
f(x) decrease, appoaching the limit b

f(x)L b
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X oro X

dXI I

grad f
e V
div V
e XV
curl V
rot V

div . grad .

b
a

ef(x) dV (x) theintegrd of function of over set E with respect to measure V

(finite difference or increment) delta
(the increment of x) ddta X
dee X; differential X

the first derivative of y with respect to x

the second derivative of y with respect to x

the nth derivative of y with respect to 8

the first partial derivative of y with respect to x

vector F

O A a . , : :
o x +jay+ kaz dd; nabla; vector differential operator

nth dd (nabla)

gradient of f

divergence of V

integral between limitsa and b

decilmal[ desm I]a. ( ) ;n.

nought[n t]n .

approximately[ pr ksmitli]ad .

absolute value[ bs lutv lju]

modulus[ m djulas] n .

factorial[t Kk

nlla. n.

right angle[rait  gl]



infinity[infiniti]n .

brackets[ br kits]n .

parentheses[p ren ises]n . ; (
round brachets

square brackets

braces[ breises] n .

angle brackets

double brackets

curly brackets

prime[pram]n .(1) ;(2)

triple[ tripl]a. ( )

sub subscript[ s bskript] n .

super superscript[ sju paskript] n .
logarithm[ log ri m]n.

base[ beis] n .

common logarithm

natural logarithm

arc sne

hyperbolic sine

sigma[ sgm |n . > 0
summationn[s mel nj .

ter'm [t m]n.

set[setjn. ( )

open intervd

closed interval

half - oper intervd

intersectio[int sek n]n .

union[ junj njn (1) ( ) ;(2) ( )

identity[ a dentiti]n .(1) ;(2)
subset[ s bset]n . ( )
limit[ limit]n .

finite difference

increment[ inkrim nt]n .

delta] delt I n. 0

dee[di |n .

differentia[ dif ren I]a. ( ) ;n.



derivative[ di riv tiv]a . n . ;
partial derivative
vector[ vekt In. ( )

del n. e
nablal n bl Jn.
operator | reti Jn.(1) :(2)

gradient[ greidi nt]n .
divergence[daiv d ns|n.
curl[k I]n .

laplacian[| plas n]

integral[ intigr I]a . n .
measure]l me |n. ,

be equal to

be multiplied by
be divided by
be less than

be greater (more) than
be (directly) proportional to
be inversely proportional to

vary(directly) as ( )
vary inversely as ( )
be parallel to

be perpendicular to
be equivdent to :

3 .SETS: A USEFUL MATHEMATICAL IDEA

One of the greatest new ideas in mathematics developed in the past century is
SET THEORY, invented by the German mathematician Georg Cantor (1845 -
1918) . It has been a means of finding new facts and of proving old facts .

The idea of a set isvery ample . A set is a collection of objects, numbers, per-

sons, or ideas . You are dready familiar with sets such as a set of books, a set of dish-

es, or a et of tools . You are even a member of a set of people such as your mathemat-
12



ics class, your scout troop, or your family .

Set ideas are used in many fields of mathematics . In arithmetic, we talk about
sets of numbers . For example, the set of prime numbers less than 10 is (2,3,5,7) .

In algebra, we talk about the solution sets for sentences'” . For example, the so-

lution st for x - 5=7 is the number 12 .

In geometry, we talk about the set of points that meet certan conditions . The
set of points on line AB and also on the boundary of the circe is the points P ans Q .

In statistics, we talk about sets of data . For example, the set of scores on a
weekly math quiz was (7,10,5,6,9,7,8,4,6,8,5,7) .

In probability we talk about the set of all possible events . For example, the set
of ways three letters, A,B,C, can be arranged is (ABC, BAC, BCA, CAB, CBA) .

In measurement, we talk about a set of units of measure . A set of metric units of

length is (kilometer, hectometer, decameter, meter, decimeter, centimeter, mil-
limeter) .

In everyday situations, we talk about sets of persons or objects with certain char-
acteristics . The set of all studentsin the algebra class and also on the basketball team,

for example, might be (John, Bill, Steve) ?
Set theory has been the bass for a new philosophy aout mthematics . It has
freed mathematics from working with individual numbers, permitting it to consder

sets of numbers™® . Set ideas have also made it possible to solve many problems that
involve relationships rather than numbers . And sets have been proved useful in setting

up problems for electronic computers .

set theory ( )
scout [skaut] troop
prime number ( )
solution set
sentence| sent nsjn . : :
math = mathematics
quiz[ kwiz]n .
measure[ me | ,
13



hectometer[ hektoumit |n.
decameter[ dek mit ]n.

decimeter[ desmit ] ( )
basket ball team

eectronic computer

a collection of ( , )

a set of «( ., , )

be familir with :

tak about

less than

to free M from N M N
to work with ;

(1) In dgebra, for sentences .
sentence ,
(2) The set of all students might be (John, Bill, Steve)
The st of all students, might be,

: John,Bill  Sleve
(3) It hs freed of numbers .
permitting numbers , to consder
numbers it it has it ( ) , permitting

4 . AXIOMS, DEFINITIONS AND THEOREMS

The clam has been made for mathematica that it is the best and most precise lan-

guage known for the statement of complicated ideas ‘"’ We would like now to exam-
14



