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Question I: 

  

Choose the correct answer, then fill in the table above: (5 points) 

1- For the equivalence relation on ℤ defined by 𝑎 ≡ 𝑏	(𝑚𝑜𝑑	8): 
 

(a) [2]=[8]. 
(b) [2]=[10]. 
(c) [1]=[8]. 
(d) [2]=[-10]. 

 

------------------------------------------------------------------------------------------------------------------- 

 
2-  If {{0}, {-1}, {1}, {2}} is a partitions of {-1, 0, 1, 2}, then the ordered pairs in the equivalence 

relations produced by this partitions is: 
 

(a) {(0,0), (1,1), (-1,-1), (2,2)}. 
(b) {(-1,1), (1,1), (0,1), (0,0), (1,-1), (1,2), (2,1), (2,2)}. 
(c) {(-1,-1), (-1,0), (-1,1), (-1,2), (0,-1), (0,0), (0,1), (0,2), (1,-1), (1,0), (1,1), (1,2), (2,-1), (2,0), 

(2,1), (2,2)}. 
(d) None of the previous. 

 
-------------------------------------------------------------------------------------------------------------------- 
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3- The directed graph below represented a relation 𝑅 which is: 

 
(a) Reflexive, symmetric, antisymmetric and not transitive. 
(b) Reflexive and transitive but not symmetric and not antisymmetric. 
(c) Reflexive and antisymmetric only. 
(d) Reflexive and symmetric but not antisymmetric and not transitive. 

 

----------------------------------------------------------------------------------------------------------------- 

4- The graph 𝐾! is considered as:  
 

(a) 4-regular complete.  
(b) 3-regular not bipartite. 
(c) 3-regular bipartite. 
(d) None of the previous. 

---------------------------------------------------------------------------------------------------------------- 

5- ∀𝑛 > 3, the degree sequence of vertices in 𝐾",$ is: 
(a) 𝑛, 𝑛, 𝑛, . . . , 𝑛455565557

$	&'()*
, 3,3,3. 

(b) 𝑛, 𝑛, 𝑛, 3, 3, 3. 
(c) 3,3,3, . . . ,34556557

$	&'()*
. 

(d) 𝑛, 𝑛, 𝑛, 	3,3,3, . . . ,34556557
$	&'()*

. 

--------------------------------------------------------------------------------------------------------------- 

6- There exists a graph with vertices of degrees  
(a) 3, 3, 2, 1. 
(b) 6, 4, 3, 2. 
(c) 3, 2, 2, 1.  
(d) None of the previous. 

------------------------------------------------------------------------------------------------------------------- 
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7- The number of edges in the complementary graph of  𝐶+, is  
(a) 35. 
(b) 20. 
(c) 25.		              
(d) 45. 

------------------------------------------------------------------------------------------------------------ 

 
8- In a poset (𝑃(𝐴), ⊆),where A = {0,1,2}, then {0} and {1} is 

(a) Comparable. 
(b)  Incomparable. 

--------------------------------------------------------------------------------------------------------------------- 

 

9- If 𝑀* = A
0 1 0
1 0 1
1 1 0

C and 𝑀- = A
1 1 1
0 0 1
1 1 0

C, then 𝑀.∩- = 

 

(a) A
1 1 1
1 0 1
1 1 1

C              (b) A
1 1 1
1 0 1
1 1 0

C             (c)  A
0 1 0
0 0 1
1 1 0

C             (d)   A
0 1 1
1 0 1
0 1 1

C 

 
 

------------------------------------------------------------------------------------------------------------------ 
 

10-  If 𝑅 = {(𝑥, 𝑦)|𝑦 = 𝑥0 − 3}, and 𝑆 = {(𝑥, 𝑦)|𝑦 = 2𝑥},	where R and S are defined on ℤ, then 𝑅 ∘ 𝑆 
is defined as  
 

(a) {(𝑥, 𝑦)|	𝑦 = (2𝑥0 − 3)0}. 
(b) {(𝑥, 𝑦)|	𝑦 = 2𝑥0 − 3}. 
(c) {(𝑥, 𝑦)|	𝑦 = 4𝑥0 + 3}. 
(d) {(𝑥, 𝑦)|	𝑦 = 4𝑥0 − 3}. 
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Question II: (3+6 = 9 points) 

(A) Let 𝑅 = {(1,2), (2,3), (4,1)} be a relation on a set {1, 2, 3, 4}. Find 
(i) 𝑅0. 

 

(ii) 𝑅1+. 

 

(iii) 	𝑅 ∘ 𝑅1+. 

 

(iv) 	𝑅 − 𝑅1+. 

 

-------------------------------------------------------------------------------------------------------------------- 

(B) Let R be the relation defined on the set ℤ, such that: 
𝑥, 𝑦	 ∈ ℤ,						𝑥𝑅𝑦	 ⇔ 	𝑥 + 𝑦	𝑖𝑠	𝑒𝑣𝑒𝑛. 

(i) Show that R is an equivalence relation. 
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(ii) Find the equivalence class [2] and [5]. 

 

 

 

 

 

 

(iii) Is [7] ∩ [10] = ∅ or not. (Justify your answer.) 

 

 

---------------------------------------------------------------------------------------------------------------- 

Question III: (3.25+3=6.25 points) 

(A) Let T be a partial ordering relation defined on the set A={1,2,3,4} shown in the given Hasse 
diagram  

 

(i) List all ordered pairs of T. 

 

 

 

(ii) Decide whether T is totally ordering on A, or not. (justify your answer) 
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(B) Let S be a relation defined on the set ℕ: 

𝑎, 𝑏	 ∈ ℕ,						𝑎	𝑆	𝑏 ⇔
𝑎	
𝑏 𝑖𝑠	𝑎𝑛	𝑜𝑑𝑑	𝑖𝑛𝑡𝑒𝑔𝑒𝑟. 

Show that S is a partial ordering relation on ℕ. 
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Question IV: ( 2.25+2.5=4.75 points) 

(A) Answer the following questions about the following graph 𝐺: 

   

 G 

 

(i) Is the graph G bipartite? Justify your answer.   

 

 

 

 

 

 

 

 

(ii) Draw the complementary graph of G. 
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(B) For the graph below, find the following: 
 

 
 

(i) Find deg(𝑎), deg(𝑐).	 

 

 

 

 

(ii) Find 𝑁(𝐴), 𝑤ℎ𝑒𝑟𝑒	𝐴 = {𝑐, 𝑑}. 

 

 

 

 

(iii)  Does the graph have isolated vertex? Pendant vertex? If so, name them. 
 

 

 

 

 

 

 

 

 

 

Good Luck 


