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QUALIFYING EXAM, GENERAL ALGEBRA, September 2005

characterigsic pot

Let Voand W be &
isomorphism: [ V"

Let f 1 A — K* be a linear operator with the matrix:

tne kernel and the image of the linear operagor:

Fina tie

Prove that any group of order 125 has nontrivial center.
Prove shat any group of order 10 = 11° is not simple.
Describe, up to isomorpnism, all abelian groups of order 144, which do not have anyv elements of order

36.

Describe Hom(Z/5Z,Z), the set of all group homomorphisms from the group Z,/57 1o the zroup 7.

Please, justifv your answer. Give an example of:

a} An infinite nonabelian group.

b) An infinite abelian group. with all of its elements of finite order (L.e. torsion group).

¢l A transitive aciion of a group on a set.

dy A group homomorphism which is not one to one and is not onto.

e) A group and its subgroup such that the left cosets are not the same as right cosets.
lease, justify your answer. Give an example of:

a) A matrix which has two eigenvalues, but has 3 different Jordan blocks.

b} A 3x3 matrix which is not diagonalizable over real numbers.

c) A nilpotent matrix and its Jordan basis.



