
BUILDING THE REAL 
NUMBER SYSTEM



The Real Number System consists of: 

- Natural Numbers

- Whole Numbers

- Integers

- Fractions

- Rational Numbers

- Irrational Numbers

- Real Numbers



Postulate for Whole Numbers:



Commutative:



Associative:



Distributive:





Negative Numbers and Their Properties

Additive Inverse Property



Prove that: 
There can only be one additive inverse of a number

- Assume that there are two numbers that are additive inverses of a given 
number

- Argue that they must be equal

- Suppose the additive inverses of x is a and b, 

then x + a =0 and x + b = 0



Prove that using real life context.



Prove using mathematics by following steps:





(6.13)







Fractions and Their Properties

Addition of Fractions



Multiplication of Fractions

Division of Fractions



Golden Rule of Fractions









Prove that the commutative, associative,
and distributive laws hold for fractions.



Why we don’t allow to divide by 0?

We have a = b = 1
a = b

ab = b2

ab – a2= b2 – a2

a (b – a) = (b – a) (b + a)
a = b + a
1 = 2

What’s wrong with this proof?



Rational Numbers and Irrational Numbers 

Real numbers can be modeled perfectly using
the number line



Prove that:

(1) Between every two real numbers there is a 
rational number.

(2) Between every two rational numbers there is 
an irrational number.






