Some practice problems and questions to ponder

1.  Given the following table: 
	*
	e
	a
	b
	c

	e
	e
	a
	b
	c

	a
	a
	b
	a
	b

	b
	b
	c
	a
	e

	c
	c
	e
	c
	a


Is <{e,a,b,c},*> a group? Prove or disprove.

2.  Give an example of…

a. a non-abelian group

b. a cyclic group with 9 elements

3.  Define 
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.  Define the following operation on this set: (a,b)*(c,d) = 
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a.  Find all of the elements of 
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b.  Is 
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 cyclic?

c.  Is 
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 abelian?

d.  Find <(1,3)> in 
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4.  If G=<
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 a subgroup of G?  Prove or disprove.

5.  Can a cyclic group have more than one generator?  Give an example or prove why not.

6. Can a cyclic group have exactly 2 generators? Give an example or prove why not.

7.  Let G be any group and let the identity of G be   e.  If a,b are any 2 elements of G, prove the following:

a.  if 
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 then a=e

b. if ab=a then b=e

c. if ab=b then a=e

8. Let G = < 
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 >.  Solve the following equation in exhaustive detail, using group properties of G: 
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Hint: remember what set you are in and what the operation is!

9.  Why is <Q,+> not cyclic?

10.  Why are cyclic groups abelian?  Are abelian groups cyclic?

11. Is < 3Z, +> a group?  Prove or disprove.

12.  Is <2Z, +> isomorphic to <Z,+>?  If it is, define the isomorphism and show it is an isomorphism. 

13.  How many generators does <
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> have?

14.  How many generators does <Z,+> have?

16.  Let G be a group.  For a in G, is <a> always a subgroup?

17.  In <Z,+>, find <5>, <15>, <3>,<2>, <6> and then draw the lattice of subgroup relations for these particular subgroups. 

18.  List five “structural” properties that a binary algebraic structure can have.

19.  Are all groups with 4 abelian?
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