
 

Setnotation

A set is a collection of objects called
elements

If a is an element of the sets we write

a E S

and say that a belongs to s If b
does not belong to S we write bats

B Sets can be specified in two ways
a Listing its elements

A 1 1 Xz xn finite

b Stating the property that every element
must satisfy



B x Lex 2 infinite setem

BThe symbol 0 is used to denote the empty
set

x x 41 03 0
XZ 11 0 XI I

Let S and T be two sets If every element

of S also belongs to T we say that S

is a subset of T and write

Every aes af Iet
Two sets A and B are equal denoted by
A B if and only if A E B and B E A

A B
AE B

EEA
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The set of real numbers IR

Usually represented as a straight solid line

that extends indefinitely in both directions

E I

Yz E e IT

2 I 0 I 2 3 4

Arithmetic

atbtc
abc



Subtraction and division are defined
as

a b at f b and
ay abf bto

additive multiplicative invers
inverse of b

where b and b are the additive and

multiplicative inverse of b respectively

Division by 0 is not defined The

expression makes no sense

B X is not a real number and it is

not true that I no



Theorem

the additive and multiplicative identities
are unique

Proofi Suppose there is some uelR

such that atU a for all at 112

We will prove that U o

atu a Fae IR

A O u 0tU 0

Suppose that there is some VEIR such

that Va a if a GIR

If I fix a L

v V I I 0 1
P
because L is an identity



Theorem

Let a be any real number Then a has

a unique additive inverse If ato it

has a unique multiplicative inverse

Proof Fix a EIR C a at C a 0

Suppose that u is also an additive inverse

of a We will prove that U a

Associativity

U Uto ut at c a Uta c a

Uta 0 Ot C a a u

Suppose that V is also a multi inverse

of a a and a a L

Associativity

V Iv a a VE a av a I a
T
air I



Theorem

For any XEIR if at X btx then a b

Peofi
hyp

a a 10

at X x

atx x

hype bt x X

b t X x

b to

b



Theorem
1 For any non zero XEIR if ax bX then

a b

2 021 0 for all XEIR
3 11 0

4 C 1 X X for all XEIR
5 x X for all XEIR
6 If Xy o then either X o or y o

7 For all yet XC g Xy
8 For all X yeIR f XK y Xy
9 If X 1 0 then x fo and x I X

10 If Xto and y to then Xyto and

Xy X y
1 1 For any non Zero XEIR f x

t
X


