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  بضرب                       

       
       

 

5.         

By (1) either     or     or     

if             C!  

if             by (3) C!   since          

so that     

Construction of the integer numbers. 

Let   be the natural numbers, and Let                   

First, we define relation     on the set     as follows 

                        

claim that     is equivalence relation 

1. Reflexive 

Let            

we know that                     

2. Symmetric 

Let                 

we have to show that if             then             

                            

So that,             

3. Transitive 

Let                       

we have to show that 

if             and            , then            , 
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So that             

Hence     is equivalence relation on     

Second, 

Since     is the equivalence relation on    , then the equivalence classes of       is 

called integer number and dented by     ̅̅ ̅̅ ̅̅  . 

      is called the representation of the integer number. ie 

     ̅̅ ̅̅ ̅̅ ̅̅                          

The set of all equivalence classes is called "set of integer numbers" and is denoted by  . 

Remark:        ̅̅ ̅̅ ̅̅ ̅̅  denoted by       

̅̅     ينظر الى صف التكافؤ  ̅̅ ̅̅ ̅̅  m-n على انه العدد 

Example: 

 

              ̅̅ ̅̅ ̅̅ ̅̅ ̅

                         

                     

                 

                       

 

2. 
     ̅̅ ̅̅ ̅̅ ̅                         

                 

               

                       

 

 

3. 

     ̅̅ ̅̅ ̅̅ ̅                         

                 

               

                       

 

4. What is the integer number (+7) 
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Summation and multiplication on  . 

Definition: Let        ̅̅ ̅̅ ̅̅ ̅̅  and        ̅̅ ̅̅ ̅̅ ̅ are two integer numbers. Then 

1.              ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  

2.                      ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  

Example:  Find 

1.        

2.        

Solution 

        ̅̅ ̅̅ ̅̅ ̅             ̅̅ ̅̅ ̅̅ ̅ 

1.             ̅̅ ̅̅ ̅̅ ̅       ̅̅ ̅̅ ̅̅ ̅           ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅       ̅̅ ̅̅ ̅̅ ̅    

2.             ̅̅ ̅̅ ̅̅ ̅       ̅̅ ̅̅ ̅̅ ̅            ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅         ̅̅ ̅̅ ̅̅ ̅̅ ̅̅      

Proposition: Let        . Then 

1.                          

2.                                      

3.                           

4.                 

5.               is called inverse of   

Proof: 

1. Let        ̅̅ ̅̅ ̅̅ ̅̅             ̅̅ ̅̅ ̅̅ ̅ 

         ̅̅ ̅̅ ̅̅ ̅̅       ̅̅ ̅̅ ̅̅ ̅           ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅           ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅       ̅̅ ̅̅ ̅̅ ̅       ̅̅ ̅̅ ̅̅ ̅̅

     

         ̅̅ ̅̅ ̅̅ ̅̅       ̅̅ ̅̅ ̅̅ ̅               ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅               ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅

      ̅̅ ̅̅ ̅̅ ̅       ̅̅ ̅̅ ̅̅ ̅̅      

3. Let        ̅̅ ̅̅ ̅̅ ̅        ̅̅ ̅̅ ̅̅ ̅̅ ̅ 

         ̅̅ ̅̅ ̅̅ ̅       ̅̅ ̅̅ ̅̅ ̅̅ ̅           ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅       ̅̅ ̅̅ ̅̅ ̅    

Since                                      ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅       ̅̅ ̅̅ ̅̅ ̅ 
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Similarly       

Let          ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  

          ̅̅ ̅̅ ̅̅ ̅         ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅                        ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ 

                  ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅       ̅̅ ̅̅ ̅̅ ̅    

Since 

                    

                         

                  ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅       ̅̅ ̅̅ ̅̅ ̅ 

5. Let        ̅̅ ̅̅ ̅̅ ̅̅ , put         ̅̅ ̅̅ ̅̅ ̅̅  

            ̅̅ ̅̅ ̅̅ ̅̅       ̅̅ ̅̅ ̅̅ ̅̅           ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅       ̅̅ ̅̅ ̅̅ ̅̅ ̅    

Since 

                           

                 ̅̅ ̅̅ ̅̅ ̅̅ ̅ 
 

Definition:  Let      ; the difference between x and   denoted by 

           

Definition: Let        ̅̅ ̅̅ ̅̅ ̅̅ , then   is said to be positive integer number if     and   

is called negative integer number if    , Where "   " is order relation on  . 

Proposition: Let       

1- If each of     are positive then         are positive. 

2- If each of     are negative then     is negative and     is positive. 

3- If   is positive and   is negative then     is negative. 

Proof: 

1. Let        ̅̅ ̅̅ ̅̅ ̅̅         ̅̅ ̅̅ ̅̅ ̅ 

Since each of     are positive 

So that  
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Hence               is positive. 

Remark: 1. For each        then either     or     or    . 

2.     that is mean     or      

  Proposition: Let         

1- 1-     

2- If     and     then     

3- If     and     then     

Proof: 

                        
                        

               
                                

                     

                   

     

 

           or    . 

 

              

                    

           

           

           

           }
  
 

  
 

             

Since 

         
         

}                          

Theorem [Division Algorithm] خوارزمية القسمة 

Let     are positive integer numbers and    , there exist positive integer number   and 

nonnegative integer number   such that 

             . In addition,   and   are unique elements satisfies this condition. 
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  is called Remainder and   is called quotient 

For example 

1.                        , os r    

2.                               

3.                          

Example: Let   be positive number, if     then either 

                      

(i.e either   is even number or   is add number) 

Solution: By division algorithm,      s.t 

               

So that 

if         , hence   is even number 

if           , hence   is odd number 

Example:  Prove that each odd integer number can be written as 

                 

Solution: 

We take   is odd number and take    , hence by division algorithm        wher s 

      

If               Since   is odd while    is even 

               

If                 Since   is odd while    is even 

If            

So that, any odd number is write as      or      

 

 


