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Problem 1 score (out of 10) __________
Problem 2 score (out of 10) __________
Problem 3 score (out of 10) __________
Problem 4 score (out of 10) __________
Problem 5 score (out of 10) __________
Problem 6 score (out of 10) __________
Problem 7 score (out of 10) __________
total score (out of 70) __________
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1. (10 points) Let  be a finite group and let  be two distinct elements of order 2. Show that the subgroup of  generated by  and  is a dihedral group. Recall that the dihedral groups of order  are of the form

· for some .
1. (10 points) Let  and  be two  matrices with the property that . Suppose that  and  are diagonalizable. Prove that  and  are simultaneously diagonalizable.
1. (10 points) How many groups are there up to isomorphism of order , where  are prime integers?
1. (10 points) Set .
0. Find the splitting field  of  over .
0. Find the Galois group  of  over .
0. Exhibit explicitly the correspondence between subgroups of  and intermediate fields between  and .
1. (10 points) How many monic irreducible polynomials over  of prime degree  are there? Justify your answer.
1. (10 points) Let  be a ring and  and  be -module homomorphisms such that . Show that .
1. 
0. (1 point) Define solvable for a group .
0. (9 points) Show that every group  of order  is solvable. Hint: You can use that  is solvable.
