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1. Please write your name and your university identity

number in the space

provided above.

2. Make sure that your copy of this test consists of 6 pages

and 5 different

questions.

3. In Question 1, you first mark your answers by T(True) or

F (False)

and then justify your claims.

In Questions 4-5, you must show the details of your

solutions to the problems.
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Question 1 05

Question 2 04

Question 3 05

Question 4 07

Question 5 04

Total 25

Good Luck





Question 1 [ 05 points ]

Mark each of the following statements as T(True) or F

(False).

Briefly explain why.

1. The empty set can be considered a group under any

binary

operation.______________.

2. Any group has at most two

subgroups.________________.

3. N+=1,2,3, . . .  is a group under the ordinary

addition.______________.



4. Any group with exactly two generators must be

infinite.________________.

5. Q is a cyclic group .________________.



Question 2 [ 04 points ]

In the following, give an example or say no such a thing

exists.

1. An infinite abelian group.

2. A finite non-abelian group.

3. A cyclic group of order 2010.

4. A non-abelian group of order 24.



Question 3 [ 05 points ]

Construct the Cayley Table for a group G = e, a,b of

order 3.



Question 4 [ 07 points ]

Let

σ =
1 2 3 4 5 6 7 8 9

3 7 8 9 4 5 2 1 6

(a) Write σ as a product of disjoint cycles.

(b) Is σ even or an odd permutation?

(c) Find the order of σ.

(d) Find the inverse of σ.

(e) Compute σ−2010.



Question 5 [ 04 points ]

Let H and K be subgroups of a group G.

(a) Show that in general HK is not a subgroup of G.

(b) Give two conditions under which HK is a subgroup of

G.


