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True or False?
(1) 4+3n ∈O(n)

True (n = n)

(2) 4+3n =O(1)

False: (n >> 1)

(3) 4+3n is O(n2)

True: (n ≤ n

2)

(4) n+2logn ∈O(logn)

False: (n >> logn)

(5) logn ∈O(n+2logn)

True: (logn ≤ n+2logn)

Big-Oh GotchasO( f ) is a set! This means we should treat it as such.
If we know f (n) ∈O(n), then it is also the case that f (n) ∈O(n2),
and f (n) ∈O(n3), etc.
Remember that small cases, really don’t matter. As long as it’s
eventually an upper bound, it fits the definition.

Okay, but we haven’t actually shown anything. Let’s prove (1) and (2).
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Definition (Big-Oh)
We say a function f ∶ A→ B is dominated by a function g ∶ A→ B when:

∃(c,n
0

> 0). ∀(n ≥ n

0

). f (n) ≤ cg(n)
Formally, we write this as f ∈O(g).
We want to prove 4+3n ∈O(n). That is, we want to prove:

∃(c,n
0

> 0). ∀(n ≥ n

0

). 4+3n ≤ cn

Proof Strategy

Choose a c, n

0

that work.
Prove that they work for all n ≥ n

0

.

Proof
Choose c = 5 and n

0

= 5. Then, note that 4+3n ≤ 4n ≤ 5n, because n ≥ 5.
It follows that 4+3n ∈O(n).
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Definition (Big-Oh)
We say a function f ∶ A→ B is dominated by a function g ∶ A→ B when:

∃(c,n
0

> 0). ∀(n ≥ n

0

). f (n) ≤ cg(n)
Formally, we write this as f ∈O(g).
We want to prove 4+3n+4n

2 ∈O(n3).

Scratch Work
We want to choose a c and n

0

such that 4+3n+4n

2 ≤ cn

3. So, manipulate
the equation:

4+3n+4n

2 ≤ 4n

3+3n

3+4n

3 = 11n

3

For this to work, we need 4 ≤ 4n

3 and 3n ≤ 3n

3. n ≥ 1 satisfies this.

Proof
Choose c = 11 and n

0

= 1. Then, note that 4+3n+4n

2 ≤ 4n

3+3n

3+4n

3 =
11n

3, because n ≥ 1. It follows that 4+3n+4n

2 ∈O(n3).
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