1.  Suppose R and S are commutative rings.  Using the definitions of addition and multiplication for R ( S given in class, show that R (S is a commutative ring.  (Hint: Take two ordered pairs (r, s) and (r', s') and show that                               (r, s) ( (r', s') = (r', s') ( (r, s).)

We already know by Theorem 3.1 that R ( S is a ring.

Now, to show it is commutative, we take ordered pairs (r, s) and (r', s') from R ( S, 
(r, s) ( (r', s') = (r ( r', s ( s') by Theorem 3.1
                       = (r' (r, s' ( s) since R and S are commutative rings
                       = (r(, s() ( (r, s). 
Hence, R ( S is a commutative ring

2.  Show that even if R and S are fields, each with at least two elements, then R ( S is never an integral domain by finding zero divisors, i.e., find ordered pairs (r, s) and (r', s'), both not the additive identity in R ( S, such that (r, s) ( (r', s') = (0R, 0S).

Incorrect:

Let R, S = Z_7
(r, s) = (3,7), S = (7, 2)
R x S = (21, 14) = (0, 0)

Correct:

Let r ( 0R be in R and let s ( 0S be in S. 

Then (0R , s) ( (r , 0S) = (0R, 0S), but (0R , s) ( (0R , 0S) and        (r , 0S) ( (0R , 0S).

3.  Let R = Z6 and let S = Z9.  We have seen in class that {(0,0), (1,0), (2, 0), (3, 0 ), (4, 0), (5, 0)} is a subring of R ( S with 6 elements.  Find another subring of R ( S with 6 elements.

{(0, 2), (0, 3), (0, 5), (0, 6), (0, 7), (0, 8)}
{(0, 0), (0, 1), (0, 2), (0, 3), (0, 4), (0, 5)}

{(0, 0), (3, 0), (0, 3), (3, 3), (3, 6), (0, 6)}
