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. Define monoid without identity, monoid, group, ring without identity, ring, division ring and

field, and give examples. Make sure that your example of a monoid without identity is not a

monoid, that your example of a monoid is not a group, etc.

Give and example of an operation on Z that is not associative.

. Let G be a group. Show that the identity element of G is unique.

Let G be a group and let g € G. Show that the inverse of g is unique.

. Why isn't {0, 1, 2, 3, 4, 5} a group?

Show that —(-5) = 5.

Show that 1/(1/5) = 5.

Show that -1-5 = -5.

Show that 0-5 = 0.

Define Q and prove that it is a field.

Define the quaternions and show that they are a division ring and not a field.
Define Z /nZ and prove that it is a group.

Define Z /nZ and prove that it is a ring.

For which positive integers n is Z /nZ a field?

Let n be a positive integer. An nth root of unity is a complex number a such that a
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Let C, be the set of nth roots of unity in C. Determine C;, C,,, Cs, and graph these sets.
Let C, be the set of nth roots of unity in C. Show that C, is a group.

Define M, (C) and prove that it is a ring.

Define C[x] and prove that it is a ring.

Define C(x) and prove that it is a field.

Define C[[x]] and prove that it is a ring.

Define C((x)) and prove that it is a field.

Show that each element of C((x)) has a unique expression in the form X p, where p € C[x]
and has nonzero constant term.

Show that there exists a field with 4 elements.



