
Math 4204 Assignment 1: Introduction to Rings

Answer all questions and show all working and check each of your results. Any rough
work done before attempting your solutions should be attached to your answers as I need to
know how you came up with them. You are allowed to talk with myself or other members
of the class in general about the questions, but you must do them on your own.

The numbers represented by k and m should be replaced by the two largest digits of your
registration number.

1. (a) Create a non-monic irreducible polynomial p of degree 5 in Z3[x] which is different
from everyone else in the class. Attempt to factor p − x5 and explain why you
know you have it fully factored. [3]

(b) Explain which elements in Z4[x] of degree 2 or less are units, which are zero
divisors and which are associates of each other. [4]

2. (a) Use the ring axioms carefully to prove that the additive inverse in any ring is
unique. [3]

(b) Suppose that a× a = a for all a ∈ A, where A is a ring. Prove that a = −a and
that if A is an integral domain explain why this implies that |A| = 2. [3]

(c) Suppose that B is the set of all subsets of a set T , and for any two elements E
and F of B define:

E × F := E ∩ F and E + F := E4F = (Ec ∩ F ) ∪ (E ∩ F c)

Verify that B with these operations satisfies each of the ring axioms by using
Venn diagrams or set theory. Why is it a commutative ring with identity? [7]

3. (a) Working in Z[i], using the standard norm N(a+ ib) = a2 + b2, given w := 8k+11i
and y := 3− 4mi find the remainder of w

y
which has the smallest norm. [2]

(b) Prove that if the norm of an element of Z[i] is even then it must be divisible by
1 + i. [3]


