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______________________________________________________________________________ 

I. Solve and submit the solutions to Questions 1-8. In all questions below, show your 

intermediate work. Make sure to attempt these questions without using a calculator. 

1) (10 points) Prove or disprove that ⌊𝑥⌋ + ⌊𝑦⌋ + ⌊𝑥 + 𝑦⌋ ≤ ⌊2𝑥⌋ + ⌊2𝑦⌋. 
  



2) (15 points) Give an example of two uncountable sets A and B such that A − B is 

a) finite. 

 

 

 

 

b) countably infinite. 

 

 

 

 

 

c) uncountable. 

 

 

 

 

 

3) (10 points) Show that if A and B are sets, A is uncountable, and 𝐴 ⊆ 𝐵, then B is 

uncountable.  

  



4) (15 points) Use mathematical induction to show that 
1

2
.
3

4
…

2𝑛−1

2𝑛
<

1

√3𝑛+1
 for all positive 

integers 𝑛 ≥ 2.  
  



5) (10 points) Which amounts of money can be formed using just two-riyal bills and seven-riyal 

bills? Prove your answer using strong induction.  

  



6) (20 points) Give a recursive definition of the sequence {𝑎𝑛}, 𝑛 = 1, 2, 3, . .. if 
a) 𝑎𝑛 = 6𝑛 + 7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) 𝑎𝑛 = 𝑛2 − 2 

 

 

 

 

 

 

 

 

 

 

 

 

7) (10 points) Give a recursive definition of the set of positive integers not divisible by 4. 

 

 

 

 

  



8) (10 points) Let 𝑓𝑛 be the nth Fibonacci number. If 𝑛 is a positive integer, prove that  
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