
EE2302 Foundations of Information and Data Engineering 

Assignment 3 (Solution) 

 

1.  
a) We check the three conditions: 

i. If 𝑚𝑚 =  0 , then 𝑚𝑚 × 𝑚𝑚 = 0 .  If 𝑚𝑚 ≠ 0 , then 𝑚𝑚 × 𝑚𝑚 > 0 . Therefore, 𝑅𝑅  is 
reflexive. 

ii. Suppose 𝑚𝑚𝑚𝑚𝑚𝑚. We only need to consider the case 𝑚𝑚 ≠ 𝑛𝑛. (The case where 
𝑚𝑚 = 𝑛𝑛 is the same as reflexivity.) Then, 𝑚𝑚𝑚𝑚 > 0, which implies that 𝑛𝑛𝑛𝑛 >
0. Therefore, 𝑅𝑅 is symmetric. 

iii. Suppose 𝑚𝑚𝑚𝑚𝑚𝑚 and 𝑛𝑛𝑛𝑛𝑛𝑛. We only need to consider the case where 𝑚𝑚,𝑛𝑛, and 
𝑝𝑝 are distinct. (The other cases are the same as reflexivity or symmetry.) 
Then, 𝑚𝑚𝑚𝑚 > 0  and 𝑛𝑛𝑛𝑛 > 0 . Multiplying these two inequalities gives 
𝑚𝑚𝑛𝑛2𝑝𝑝 > 0.  Since 𝑛𝑛 ≠ 0 (for otherwise we cannot have 𝑚𝑚𝑚𝑚 > 0), we have 
𝑚𝑚𝑚𝑚 > 0. Therefore, 𝑅𝑅 is transitive. 

 
b) There are three equivalence classes. They are 

i. [1] = {𝑥𝑥 ∈ 𝑍𝑍 | 𝑥𝑥 > 0}, 
ii. [−1] = {𝑥𝑥 ∈ 𝑍𝑍 | 𝑥𝑥 < 0}, and 

iii. [0] = {0}. 

 

2. By the definition of congruences,  
𝑎𝑎 = 𝑘𝑘𝑘𝑘 + 𝑏𝑏 for some integer 𝑘𝑘. 
𝑐𝑐 = ℎ𝑛𝑛 + 𝑑𝑑 for some integer ℎ. 

 
Multiplying them together,  we obtain 

 𝑎𝑎𝑎𝑎 = (𝑘𝑘𝑘𝑘 + 𝑏𝑏)(ℎ𝑛𝑛 + 𝑑𝑑) 
        = ℎ𝑘𝑘𝑛𝑛2 + ℎ𝑏𝑏𝑏𝑏 + 𝑘𝑘𝑘𝑘𝑘𝑘 + 𝑏𝑏𝑏𝑏 
        = (ℎ𝑘𝑘𝑘𝑘 + ℎ𝑏𝑏 + 𝑘𝑘𝑘𝑘)𝑛𝑛 + 𝑏𝑏𝑏𝑏 
 

Since (ℎ𝑘𝑘𝑘𝑘 + ℎ𝑏𝑏 + 𝑘𝑘𝑘𝑘) is an integer, we have 
𝑎𝑎𝑎𝑎 ≡ 𝑏𝑏𝑏𝑏 (mod 𝑛𝑛). 

 

3. 𝑅𝑅1 = {(𝑎𝑎,𝑎𝑎), (𝑏𝑏, 𝑏𝑏)},  𝑅𝑅2 = {(𝑎𝑎,𝑎𝑎), (𝑏𝑏, 𝑏𝑏), (𝑎𝑎, 𝑏𝑏)}, 𝑅𝑅3 = {(𝑎𝑎,𝑎𝑎), (𝑏𝑏, 𝑏𝑏), (𝑏𝑏,𝑎𝑎)}. 

 

 



4.  

a) S is not an equivalence relation. It is not symmetric, since 𝑥𝑥 ≥ 𝑦𝑦 does not imply  
𝑦𝑦 ≥ 𝑥𝑥. 

b) T is an equivalence relation. 

(reflexive):  𝑥𝑥 − 𝑥𝑥 = 0 is an integer 

(symmetric):  if 𝑥𝑥 − 𝑦𝑦 is an integer, then 𝑦𝑦 − 𝑥𝑥 = −(𝑥𝑥 − 𝑦𝑦) is also an integer. 

(transitive):  if 𝑥𝑥 − 𝑦𝑦 and 𝑦𝑦 − 𝑧𝑧 are integers, then 𝑥𝑥 − 𝑧𝑧 = (𝑥𝑥 − 𝑦𝑦) − (𝑦𝑦 − 𝑧𝑧), 
which is a difference of two integers, is also an integer. 

c) There is an equivalence class for each real number 𝑥𝑥, where 0 ≤ 𝑥𝑥 < 1.   

(Note: The answer is not unique. For example, −0.5 ≤ 𝑥𝑥 < 0.5 is also correct.) 

 

 


