Homework 4
Due: Friday, February 22

1. Consider the set of 2 x 2 matrices, Mat; (R ), equipped with the following binary operations:
ap b\ (a2 b2\ _ (m+az bi+b
c1 dq co d c1+c di+dp

ar b\ (a2 b\ _ (;ax+bicz; a1by + bid;
a1 dh c2 da ciaz +dica c1by + didy

(a) Show that these operations turn Mat;(IR) into a ring.
(b) What are the additive and multiplicative identity elements in this ring?

(c) Which elements have a multiplicative inverse?

2. Consider the set of 2 x 2 matrices, Mat, (R), equipped with the following binary operations:
a1 b 4 a by _ m+a bi+b
c1 dq ¢ dp c1+c dy+ds
aq bl « an bz [ a1az blbz
c1 dq o dy)  \cic2 dida
(a) Show that these operations turn Mat,(R) into a ring.

(b) What are the additive and multiplicative identity elements in this ring?

(c) Which elements have a multiplicative inverse?

3. [J116.1. For each part, if the set is a ring, just say so. If it'’s not a ring, give a short example explaining
why. Similarly, if the set is a ring but not a field, write down an element with no multiplicative

inverse.

4. [J116.3(a)(b)(c).

5. Consider the ring of real polynomials R|[x].

(a) Prove that R[x] is an integral domain.

(b) What are the units in R[x]?

Bonus: Let R be a ring with additive identity Og and multiplicative identity 1z. Show that if

Or = 1g, then R only has a single element.
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