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1. (10pts) Show that ( )qp∨¬  is not equivalent to qp ¬∨¬ . Note: Do not use 

logical equivalences such as ( ) qpqp ¬∧¬≡∨¬ . 
 

2. (10pts) Prove that 22 nn >  if n is an integer greater than 4. 
 

3. (10pts) Let N be the set of natural numbers {0, 1, 2, 3, …} and Z the set of 
integers {…, -2, -1, 0, 1, 2, …}. Let ZN: →f  be defined by the two-part rule 
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nf  Determine whether f is onto Z. 

 
 

4. (10pts) Is it true that x3 is O(7x2)? Please prove or justify your answer. 
 

5. (10pts) What is the most efficient way to multiply the matrices A1, A2, A3, and A4 
if the dimensions of these matrices are 10×2, 2×5, 5×20,and 20×3, respectively? 

  
6. (16pts) Please give an example of a simple graph that  

(a) have both Eulerian and Hamiltonian circuits; 
(b) have a Hamitonian circuit, but no Eulerian circuits; 
(c) have an Eulerian circuit, but no Hamiltonian circuits; 
(d) have neither Eulerian and Hamitonian circuits. 

 
7. (14pts) Given the graph to the right, please show 

the step-by-step results of finding its minimum 
spanning tree using the Prim’s Algorithm and 
Kruskal’s Algorithm respectively.  
 

 
 



8. (10pts) Among the n-digit k-nary sequences, how many of them have an even 
number of 0’s? (hint: including the cases that there are zero 0’s in the sequence) 
 

9. (10pts) While on a 30-day vacation, Rafael will play at least one set of tennis each 
day, but he won’t play more than 50 sets total during this time. Please prove that 
no matter how he distributes his sets during the 30 days, there is a consecutive 
span of days during which he will play exactly 9 sets. 

 


