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 Cyclic groups

 Order of Cyclic groups 

 Generators of cyclic groups

 Euler Phi function



 Group and its order

 Subgroup



Students can be able to 

 Identify cyclic groups and its Order  

 Find the Generators of cyclic groups

 With the use of Euler Phi function, they came know to find the 
generators of cyclic groups.



 A cyclic group is a group which can be generated by one of 
its elements.

 That is, for some a in G,

G = { 
na | n is an element of Z}

Or, in addition notation, 
G = { na | n is an element of Z }

This element a ( Which need not be unique ) is 
called a generator of G.

Alternatively, we may write G = < a >.







































 Criterion for  ji aa 

For |a|= n, 
ji aa  Iff n divides ( i – j)

(alternatively, if i = j mod n )

Or in addition notation, ia = ja iff i = j mod n

Corollaries:
1. |a| = |<a>|, that is, the order of an element is equal to the 

order of the cyclic group generated  by that element.

2. If eak  then the order of a divides 
k



 For |a| = n, 

),gcd(/||),gcd( knnaandaa kknk 

Corollary:

1. Let |a| = n. then  ji aa iff gcd (n, i) = gcd ( n, j)

2. In any cyclic group G = <a> with order n, the generators 
are ka for each k  relatively prime to n. 



 Let G = <a> be a cyclic group of order n. Then

1. Every subgroup of a cyclic group is also cyclic.

2. The order of each subgroup divides the order of the group.

3. For each divisor k of n, there is exactly one subgroup of 
order k, that is  kna /



 Let G be a cyclic group of order n.

Then, if d is a positive divisor of n, then the number of
elements of order d is  whered )(

is the Euler Phi function.

)(d is  defined as the number of positive integers less than 
d and relatively prime to d

The First few values of )(d are:

d 1 2 3 4 5 6 7 8 9

1 1 2 2 4 2 6 4 6)(d




