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Math 310 Homework 9
Due Tuesday, November 20

Find the values of z which solve the system of equations

x =1 (mod 4)
x =2 (mod 7)
x = 3 (mod 9)
r = 4 (mod 13)

If R and S are rings show that (r,s) € R x S is
(a) an idempotent <= r and s both are
(a) nilpotent <= r and s both are.

If R is a ring, show that
S={(r,r): r€R} CRXR
is a subring of R x R, and S = R .

Show by induction that if ¢ : R — S is a homomorphism, z € R, and n € N,

then
(a) p(n-z) =n-o(z)
(b) ¢(z™) = (¢(z))"

Show that Zs x Zg and Z4 X Z4 are not isomorphic. Show, however, that the two
rings have the same number of units, zero divisors, idempotents, and nilpotent
elements!

(Hint (for the first part): where must 4 - (1,1) be sent, under a homomorphism
from Z2 X Zg to Z4 X Z4 ?)



