
EE2302 Foundations of Information and Data Engineering 

Assignment 9         Due: Nov 16  (Fri) 

We may choose only some questions to mark.  

 

1. (6 points) Let 𝐺𝐺 be the set of 2 × 2 real matrices with determinants equal to one. Is 
each of the following cases a group? If so, determine whether it is Abelian. If not, 
explain why. 

a) ⟨𝐺𝐺, +⟩ 
b) ⟨𝐺𝐺,×⟩ 

 
 

2. (8 points) Find all groups of order 4. Write down their Cayley tables. How many 
distinct groups are there? (Two groups are the same if the same table can be 
obtained by re-labelling some of the elements.) 
 
  

3. (8 points) Let 〈𝐺𝐺,∗〉 be defined as follows. The set 𝐺𝐺 is {0,1} × {0,1,2}. The operation 
* is defined by  

(𝑎𝑎, 𝑏𝑏) ∗ (𝑐𝑐,𝑑𝑑) = (𝑎𝑎 + 𝑐𝑐 mod 2, 𝑏𝑏 + 𝑑𝑑 mod 3). 
For example, (1,2) ∗ (1,2) = (0,1).   
 
Consider the group ℤ6. Construct a function 𝑓𝑓:𝐺𝐺 → {0,1,2,3,4,5}, and show that the 
two groups are isomorphic.  
 
 

4. (6 points) Which elements of ℤ10 are generators of the cyclic group ℤ10? 
 
 

5. (6 points) Find all subgroups of ℤ6. 
 
 

6. (6 points) Consider ℤ8.  Let 𝐻𝐻 = {0, 3, 6}, and 〈𝐻𝐻, +〉 is a subgroup of ℤ9. List all 
cosets of H.  For each coset, list all its elements.  


