
CSE 2331 Homework 1
Spring, 2016

1. Give the asymptotic complexity of each of the following functions in simplest terms. Your
solution should have the form Θ(nα) or Θ((logµ(n))β) or Θ(nα(logµ(n))β) or Θ(γδn) or Θ(1)
where α, β, γ, δ, µ are constants. (No need to give any justification or proof.)

(a) fa(n) = 3 log4(n
3 + n2) + 4n0.4;

(b) fb(n) = log4(2n2) × log3(6n0.1 + 8) + log6(5n3 + n2 + 8);

(c) fc(n) = 7n0.6 + 3
√

n;

(d) fd(n) = 2
√

5n3 + 8n2 + 7n + 1;

(e) fe(n) = 17 log6(3n + 15) + 22 log20(5n + 9);

(f) ff (n) = 212 + 33 × 6 log5(88888);

(g) fg(n) = 8 log4(5n3 − 9n2) + 7 log3(8n4 − 5n3);

(h) fh(n) =
√

5 log3(n
2) + 12n + 18;

(i) fi(n) = 5n log6(4n2 + 15n + 8) + 7n;

(j) fj(n) = 6 log5(n) +
√

8n + 7n;

(k) fk(n) = 6 log4(7
n + n7 + 5);

(l) fl(n) = 4(n + 11) log4(5n3 + 16n2) + 10n + 28;

(m) fm(n) = 7n + 10n + 12n;

(n) fn(n) = 52n + 6 × 5n;

(o) fo(n) = 4n5 + 3n+7 + 3n+2;

(p) fp(n) = 6 × 7n+8 + 100 × 4n+8;

(q) fq(n) =
√

4n2 + 8n + 16;

(r) fr(n) = 9n4 + 32n + 6 × 7n;

(s) fs(n) = 8 × 5log
5
(n3+8n2);

(t) ft(n) = (2 log5(n
5 + n3) + 7

√
n + 9) × (5 log3(3n + 9) + 13 log2(8n + 6));

(u) fu(n) = 6 log5(4 +
√

3n + 8);

2. Give an example of a function f(n) such that:

• f(n) ∈ O(n2) and f(n) ∈ Ω(n
√

n) but f(n) 6∈ Θ(n2) and f(n) 6∈ Θ(n
√

n).

3. Give an example of a function f(n) such that:

• f(n) ∈ O(
√

n) and f(n) ∈ Ω(log2(n)) but f(n) 6∈ Θ(
√

n) and f(n) 6∈ Θ(log2(n)).

4. Prove that 4
√

3n6 − 8n5 + 17 ∈ Θ(n3) using the definition of Θ(n3) as functions f(n) such that
c1n

3 ≤ f(n) ≤ c2n
3 for constants c1, c2 ≥ 0 for all large n.

5. Let f(n) = 3
√

6n + 5(log8(5n+9))3 and g(n) = 6
√

11n log5(3n2 +8n)× 15 log3(7n+19). Prove
that f(n) ∈ Ω(g(n)) using limn→∞ f(n)/g(n).

1


