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Problem 1 (5 Points)
Consider the definitions of o and ω given below.

f(n) = o(g(n)) iff limn→∞
f(n)
g(n)

= 0

f(n) = ω(g(n)) iff limn→∞
f(n)
g(n)

=∞

From these definitions, derive the definitions of o and ω which were given in the class.
(Just give an intuitive explanation)

Problem 2 (10 Points)
Let f(n) and g(n) be asymptoticallly positive functions. Prove or disprove the following.

1. f(n) = O(g(n)) implies g(n) = O(f(n))

2. f(n) = O(g(n)) implies lg f(n) = O(lg g(n)). Assume lg g(n) > 0 and f(n) ≥ 1 for
all sufficiently large n.

3. f(n) = O(g(n)) implies 2f(n) = O(2g(n))

4. f(n) = O(g(n)) imples g(n) = Ω(f(n))

Problem 3 (10 Points)
Prove or disprove the following

1. o(f(n)) ∩ ω(f(n)) = φ

2. O(f(n))− O(f(n)) = 0

Problem 4 (15 Points)
Fill in the cells of the following table with “yes” or “no”, depending on the relationships
of functions f(n) and g(n). Other variables: k ≥ 1, ε > 0, c > 1 and m > 1 are constants.

f(n) g(n) O o Ω ω Θ

lgk n nε

nk cn

2n 2
n
2

nlgm mlgn

lg(lg∗ n) lg∗(lg n)



Note: lg∗ is called the iterative logarithm function. It is defined as the number of successive
applications of lg function on a given positive number n, until it reduces to 1.
Example: lg∗ 16.

lg 16 = 4

lg 4 = 2

lg 2 = 1

Here 3 calls of the function lg were possible before n reduced to 1. Hence, lg∗ 16 = 3.

Problem 5 (10 Points)
Write down the contents of the following arrays after every step of selection sort until they
are completely sorted. Assume that the arrays given represent their initial arrangement of
the numbers. Also compute the number of operations needed. (Comparison and Swapping
are the operations)

1. 12 8 -2 23 5 0

2. 31 17 29 11 7 5 3
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