
MAT313 Fall 2008

Practice Midterm II

You are allowed to use calculators and books.

Problem 1.

1. Find the order of the groupU(20).

2. Find the order of each element in the groupU(20) and determine whetherU(20)

is cyclic or not.

Problem 2.

1. LetG =< a > be a cyclic group of ordern, and letk be a positive integer. Find

the order of the elementak.

2. LetG = Z90000. Using part 1, find all elements of order 9 inG.

Problem 3. Let G be a group and letx, y ∈ G be elements such that|y| = 2, x , 1 (1 is

the unit) and

yxy = x2

1. Using the above equation show that (yx)2
= x3.

2. Using the above equation show thatyx = xyx−1 (Hint: multiply the above equa-

tion on x−1 from the right and use|y| = 2).

3. Prove that|xyx−1| = |y| = 2 and find|yx| using part 1.

4. Find|x| using parts 1,3.

Problem 4.

Consider the permutationσ = (1235)(2467)

1. Findσ(4) andσ2(4).

2. Findσ−1.
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3. Writeσ as a product of disjoint cycles.

4. Find the order ofσ.

Extra Credit

1. LetG be a group, letH be its subgroup and leta ∈ G be an element of ordern.

Prove that ifan ∈ H andm andn are relatively prime thena ∈ H.

2. Let x, y ∈ G andxy ∈ C(x) the centralizer ofx in G. Prove thatxy = yx.
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