1.  Does multiplicative cancellation hold in a ring?  Why or why not?  If you think it does, prove it.  If you think it doesn't, give an example of a ring and elements a, b, and c such that ab = ac yet b is not equal to c.

Multiplicative cancellation does not hold in a ring. For example, let R = Z6. 2*1 = 2*4, but 1 ( 4.

2. When does multiplicative cancellation hold?  I.e, when is it true that ab = ac implies b = c?

It holds when we are working with an integral domain (Theorem 3.10) or if a is a unit.

3.  Suppose a is a unit in ring R.  Show  that a is not a zero divisor.  Start by supposing ab = 0 for some b in R.  Now use the fact that a is a unit to show b = 0.
Since a is a unit, there exists an element u of R such that a*u = 1R = u * a. Then, suppose a * b = 0.  

So, u*(a * b) = u * 0 = 0
or (u * a) * b = 0,

 or (1R) * b = 0,

 or b = 0.
