1.   If p is prime, how many solutions are there to the equation ax = b in Z_p?

By Cor. 2.9, then for any a ( 0 and and b in Zp, the equation     ax = b has a unique solution in Zp.

2.  Give an example of integers a, b, n such that the equation    ax = b has more than one solution in Zn.

Let n=10, a=2, and b=20.  Then ax=b has a solution of x=10 which is in Z10.


3x = 0 in Z6. 

Let a = 6, b = 2, n =10. Then 6 * 2 = 2 and 6 * 7 = 2.

3. When does ax = b have a unique solution in Zn?

When n is prime.

ax = b has a unique solution in Zn if n>1 and gdc(a,n)=1.  

4.  When does ax = b have a solution in Zn?

By Theorem 2.11, if a,b, n are in Z with n > 1 and d = (a,n), then the equation [a]x = [b] has solutions in Zn  if and only if d | b.
