Section 7:  Generating Sets   [skip Cayley Digraphs for now]
Recall the following definition:

Definition: Let G be a group and  a(G.  Then the subgroup 

{an ( n(Z} is called the cyclic subgroup of G generated by a and is denoted (a(. 

What if, instead of using just one element a, you look all products of powers of two or more elements.  For example, suppose a,b were in G and you look at products like a3b-7a-4 … a6.  If we look at all possible products like this we get a subgroup of G.  

PROVE IT.   closure, identity, inverses

We call a and b generators of this group and we say {a,b} generates the group.  

Discuss all the generating sets of the following groups: V and  Z6. 
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Exercise in Class: 

Suppose H and K are subgroups of G.  Prove that H(K is a subgroup of G.

Is it true for the union of two subgroups?  

Discuss what is mean by a set of indexed sets.  { Si  (  i(I }.

The following defines the intersection of an indexed set”

   
[image: image1.wmf]I

I

i

i

S

Î

 =  {x ( x( Si for all i(I}    
Theorem:  Suppose Hi is a subgroup for i(I.  Then the intersection of the Hi ‘s is also a subgroup.

Definition:  Let G be a group and let ai(G for i(I.  The smallest subgroup of G containing {ai  (  i(I} is the subgroup generated by  {ai  (  i(I}.  If this subgroup is all of G, then {ai  (  i(I} generates G and the ai are generators of G.  If there is a finite set  {ai  (  i(I} that generates G, then G is finitely generated.   [Note, if there is only one element in the set then G is a cyclic group.]
Theorem:  If G is a group and ai(G for i(I, then the subgroup H of G generated by {ai  (  i(I} has precisely those elements of G that are finite products of integral powers of the ai , where powers of a fixed ai may occur several times in the product.  
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