
Math 3040 Discussion questions, Sept. 9, 2019

1. Suppose (Z,+, ·) is a ring. Prove that if there exists m ∈ Z such that m + x = m, then x = 0.

2. Suppose (Z,+, ·) is a commutative ring. Prove that if 3|m and 3|n, then 3|mn and 3|(m + n).
Remark: What is 3?

3. Suppose (Z,+, ·) is an integral domain. Prove that if there exists m ∈ Z,m 6= 0 such that m · x = m,
then x = 1.

4. Let (Z,+, ·) be an integral domain. Prove that if x ∈ Z and x · x = x, then x = 0 or x = 1.

5. Fix n a positive integer. Instead of Z being the integers suppose Z is all n × n matrices with real
coefficients. Let addition and multiplication be addition and multiplication of n× n matrices. Is Z a
ring? commutative ring? integral domain?
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