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The Full Score of All Items of the Exam Paper 

Item 1 2 3 4 5 6 7 Full 

Full score 14 14 14 14 14 14 16 100 
 

 

Question 1: Suppose that  is a binary relation on the set A  such that  is 
reflexive and transitive. Denote  to be the composition of two relations. Prove that 

 

 

 

 

Question 2:  Let  be arbitrary   positive integers. Prove that two 
integers  exist such that  is divisible by  (i.e. 

 for some positive integer ). 

 

 

 

 

 

Question 3: Prove the following tautological implication using Conclusion 
Premise (CP) rule 

 

 

 
 

 

 

 

Question 4: Compute the Prenex Normal Form of 
 

 

 

 

 

Question 5: Let   be a group such that  

 
hold for any element  of . Prove that G is a commutative group. 
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Question 6: Let  be a group of order , such that  holds for 
any element  of . Prove that  has at least a subgroup of order four. 

 
 

 

 

 

 

Question 7: Let  be a simple undirected graph which has six vertices and 
thirteen edges. 

(1) Prove that  is a Hamiltonian graph. 

(2) Prove that  is a non-planar graph. 
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