1.  What is a group?

A group is a nonempty set G equipped with a binary operation * that satisfies the following axioms:

1) Closure: If a, b ( G, then a*b ( G
2) Associativity: a*(b*c) = (a*b)*c for all a, b, c ( G
3) There is an element e ( G called the identity element such that a*e = a = e*a for every a ( G.
4) For each a ( G, there is an element d ( G called the inverse of a such that a*d = e = d*a.

2.  Is Zn under addition a group?  Is Zn under multiplication a group?
 
Yes, Zn is a group under addition.  No, Zn is not a group under multiplication; there is no inverse for 0.

 3.  Let (R, +, *) be a ring.  Is (R, +) a group?  Is (R, *) a group?  Why or why not?
 
(R,+) is a group because is does follow the above axioms.
(R,*) is a not group because there is no inverse for 0R.



4.  Consider the nonzero elements of Z7.  Is this a group under multiplication?

The nonzero elements of Z7 are 1, 2, 3, 4, 5, 6.  This is closed under multiplication, multiplication is associative, 1 is the identity, and every element has an inverse.  Therefore, this is a group.
