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Asymptotic Notations

Example:
5n2 + 3n = Θ(n2)

because there exist two constants c1 and c2 such that

c1 · n2 ≤ 5n2 + 3n ≤ c2 · n2

Simplyfying:

c1 ≤ 5 +
3

n
≤ c2

We can choose c1 = 5, c2 = 8.



Asymptotic Notations

Example:
32n+3 ̸= O(3n)

because there does not exist a constant c such that

32n+3 ≤ c · 3n

Simplyfying:
32n · 33 ≤ c · 3n

3n · 33 ≤ c

Since
lim
n⇒∞

3n · 33 = ∞,

there does not exist such a constant c .



Exercises

1. Check if the following statements are true!

1.1 4n + 3n2 + 200 = O(4n)
1.2 2n+1 = O(2n)
1.3 22n+1 = O(2n)
1.4 (n + k)m = Θ(nm), where k and m are constants

2. Rank the following functions by order of growth:

(n+1)!, n!, 4n, n ·3n, 3n+n2, 34n
2, n2+200, 20n+500, 2lgn, n

2
3 , 1

3. Find the complexity of the following function!


