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S
ore:
:::::::::::::::::COT3100: Dis
rete Stru
tures { Spring 2007 { Exam II { Sample TestThis is a 
losed book exam. No 
ollaborations are allowed. Your solutions should be 
on
ise,
omplete, and legible. Use only the spa
e provided below ea
h question. Good luck!1. [20 pts℄ Determine whether ea
h of the following statements is True or False(a) Greedy Algorithm solves the Halting Problem.

(b) x6 + 6x + 66 is O(x6).
(
) x7 is Ω(x6).
(d) 2x + 1 is Θ(x2).
(e) Insertion sort algorithm has logartihmi
 time 
omplexity.
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2. [20 pts℄ Prove that 5 divides n5 − n whenever n is a non-negative integer.
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3. [20 pts℄ Let P(n) be the statement that a postage of n 
ents 
an be formed using just 3-
entstamps and 5-
ent stamps. The parts of this question outline a strong indu
tion proof that
P(n) is true for n ≥ 8.(a) Show that P(8), P(9), and P(10) are true 
ompleting the basis step.
(b) What is the indu
tive hypothesis of the proof?
(
) What do you need to prove in the indu
tive step (assuming the indu
tive hypothesis)?
(d) Complete the indu
tive step for k ≥ 11.
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4. [20 pts℄ Give a re
ursive algorithm for �nding the sum of the squares of the �rst n evenpositive integers. (22 + 42 + 62 + . . . + (2n)2)

5. [20 pts℄ A 
ompany stores produ
ts in a warehouse. Storage bins in this warehouse arespe
i�ed by their aisle, lo
ation in the aisle, and shelf. There are 50 aisles, 85 horizontallo
ations in ea
h aisle, and 5 shelves throughout the warehouse. What is the least numberof produ
ts the 
ompany 
an have so that at least two produ
ts must be stored in the samebin?
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