SECOND MIDTERM A. Corso

A '
MA 361 - 04/03/2003 | Spring 2003 | Name: <7 TTVYAAOA d//

PLEASE, BE NEAT AND SHOW ALL YOUR WORK; JUSTIFY YOUR ANSWER.
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1. Describe all the elements in the cyclic subgroup H of the group of all 2 x 2 invertible
matrices with real entries GL(2,R) generated by the matrix [ i (1) ]-_—-_ A .
Which group is H isomorphic to?
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2. Let p and ¢ be distinct prime numbers. Find the number of generators of the cyclic group

Z,,. Justify your answer.
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3. Find all subgroups of the group Zyg, and draw the subgroup diagram for the subgroups.
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5. (a) If G is an abelian group written multiplicatively, with identity e, prove that the set
H={geG|g =¢}

is a subgroup of G.
Ca) (b) Is the above statement true if G is not abelian? Give an example.
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7. (i) Let G be a group and let ¢ be a fixed element of G. Show that the map A\;: G — G,
given by A\j(z) = zg for z € G, is a permutation of the set G, that is \; € Sg.
(i) Show that H = {\;| g € G} is a subgroup of Sg.
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8. (¢) Show that for every subgroup H of S, for n > 2, either all permutations in H are 2y

even or exactly half of them are even.
(%) Produce two subgroups of Ss that illustrate each occurrence described in the above

statement.
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9. (¢) Compute the indicated product of cycles that are permutations of Ss.
* (1,2)(7,8,4)(2,1)(8,1,5,7,2)
* (8,6,4)(3,2,7,1)
(#) Express the following permutations of Sg
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as product of disjoint cycles and then as product of transpos
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