
MAT313 Fall 2008

Practice Midterm II

Problem 1. Let X be a set of lines through 0 inR2. The group SL2(R) acts onX by

linear transformations. LetH be the stabilizer of a line defined by the equationy = 0.

1. Describe the set of matricesH.

2. Describe the orbits ofH in X. How many orbits are there?

3. Identify X with the set of cosets of SL2(R).

Problem 2.

1. Describe all elements of order eight inQ/Z.

2. Find all elements of infinite order inQ/Z.

3. IdentifyQ/Z with a subgroup ofC∗

Problem 3.

Give an example of a non commutative group with a normal subgroup of index

p − 1, wherep is prime

Problem 4. Give an example of a non commutative group that contains a subgroup

of prime order.

Problem 5. LetG be the group of quaternions, i.e.,G = {1,−1, i, j, k, (−1)i, (−1) j, (−1)k}.

The elements 1,−1 are central and satisfy−12
= 1. In additioni2 = j2 = k2

= −1,

(−1) ji = i j = k, (−1)ki = ik = (−1) j, (−1) jk = k j = (−1)i.

Find orders of all elements inG/Z(G), IsG/Z(G) isomorphic toZ2+Z2+Z2. Why?

Problem 6 Give a definition of a factor group.
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