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Binary Operation

Let be a set. A binary operation on is a 
function that assigns each order pair of elements of 
an element of . 

× →× →

Remark : o is a binary operation on iff aοb Є .



Algebraic Structure

 A non empty set together with one or more than one 
binary operation is called algebraic structure. 

Examples :

1. (R,+, ∙) is an algebraic structure. 1. (R,+, ∙) is an algebraic structure. 

2. (N, +) , (Z, +), (Q, +)  are algebraic structures.



Group





Abelian Group





Theorem :Uniqueness of identity

The identity in a group always unique. Proof If 
possible, suppose that and ′ are two identity 
elements in a group . 

is an identity element 

′ = ′ = ′ = = ′ = ′ = ′ = = 

′ is an identity element 

′ = ′ = [ ′ = ′ = ] 

these statements prove that = ′ = ′ = ′

from which, we get  = ′.  



Theorem :The cancellation laws 





Again = 
−1 = −1 
−1 = −1 

= 
= 

Example :
1. The positive integer form a cancellative semigroup under addition.1. The positive integer form a cancellative semigroup under addition.
2. The non-negative integers form a cancellative monoid under addition.
3. The cross product of two vectors does not obey the cancellation law.
if × = × ,
then it does not follow that = even if ≠ 0.







Theorem :Uniqueness of inverse

The inverse of each element of a group is unique.
Proof :
If possible, let and be two elements of a group ,so 
that 

= = ...(1)= = ...(1)
= = ...(2) 

be an identity in . 
= = 

or  = 
= [by right cancellation law.] 








