
  

“If people do not believe that mathematics is 
simple, it is only because they do not realize 
how complicated life is” 

John von Neumann 
Hungarian Mathematician

“Nothing in life is to be feared. It is only to be 
understood” 

Marie Curie 
Polish Physicist



  

Preliminary 
Concepts



  

Properties of Real Numbers ¡

Let , , , , ,a b c x y z∈¡

Closure Property:  and a b a b+ ∈ ⋅ ∈¡ ¡

Commutative Property:  and a b b a a b b a+ = + ⋅ = ⋅

Associative Property: ( ) ( )  and ( ) ( )a b c a b c a b c a b c+ + = + + ⋅ ⋅ = ⋅ ⋅

Identity Properties: 0  and 1a a a a+ = ⋅ =

1Inverse Properties: ( ) 0 and 1a a a
a

 + − = ⋅ =  

Distributive Property: ( )a b c a b a c⋅ + = ⋅ + ⋅

    

     

      

       

        

         



  

Addition Property of Equality
If   and  , then  

Subtraction Property of Equality
If   and  , then  

Multiplication Property of Equality
If   and  , then  

Division Pr

a c b d a b c d

a c b d a b c d

a c b d a b c d

= = + = +

= = − = −

= = ⋅ = ⋅

operty of Equality

If   and 0 , then  

Transitive Property of Equality
If   and  , then  

a ba b c
c c

a b b c a c

= ≠ =

= = =



  

Trichotomy Property
For every   and  , one and only one of the following conditions holds:

 ,   ,   

Transitive Property of Inequality
If   and  , then  

Addition Property of Inequality
  

a b
a b a b a b

a b b c a c

= < >

< < <

          If   and   , then  

Multiplication Property of Inequality
If   and 0  , then 

a b x y a x b y

x y a a x a y

< ≤ + < +

< < ⋅ < ⋅



  

“The essence of mathematics is not to make 
simple things complicated, but to make 

complicated things simple”
Schindler Gudder

American Mathematician


