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1.
Let  be normal subgroups of a group .

(a)
Suppose  and . Is  necessarily true?

(b)
Does  necessarily contain a subgroup isomorphic to  ?

(c)
Suppose . Is  necessarily true?

(d)
Suppose  and . Is  necessarily true?

2.
Let  be a root of  and . Find the minimal

polynomial of  over  and express  as .

3.
Classify all prime ideals in .

4.
Let  be a field, and  be integers. Describe the followings as explicitly as possible:

(a)
Hom .

(b)
.

(c)
.

5.
Let  be a field and . Show that  can be written as

a sum of  matrices of rank one.
6.

Find  such that 
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