
Useful facts

Order Notation Summary:
f(n) ∈ O(g(n)) if ∃ c > 0 and n0 ≥ 0 such that f(n) ≤ c g(n) ∀ n ≥ n0.
f(n) ∈ Ω(g(n)) if ∃ c > 0 and n0 ≥ 0 such that f(n) ≥ c g(n) ∀ n ≥ n0.
f(n) ∈ Θ(g(n)) if ∃ c1,c2>0 and n0 ≥ 0 such that c1g(n)≤ f(n) ≤c2g(n) ∀ n ≥ n0.
f(n) ∈ o(g(n)) if ∀ c > 0 ∃ n0 ≥ 0 such that f(n) ≤ c g(n) ∀ n ≥ n0.
f(n) ∈ ω(g(n)) if ∀ c > 0 ∃ n0 ≥ 0 such that f(n) ≥ c g(n) ∀ n ≥ n0.
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Some well-known sequences:
n 0 1 2 3 4 5 6 7 8 9

Power of 2, 2n 1 2 4 8 16 32 64 128 256 512
Factorial n! 1 1 2 6 24 120 720 5040 40320 362 880

Fibonacci number F (n) 0 1 1 2 3 5 8 13 21 34
Catalan-number C(n) 1 1 2 5 14 42 132 429 1430 4862

Randomization, probability and moments:

random(int n) returns an integer in 0,    , n−1, chosen uniformly.

E[aX] = aE[X], E[X + Y ] = E[X] + E[Y ] (linearity of expectation)

V [X] = V [a+X]

Chebyshev’s inequality: P (X − E[X] ≥ t) ≤ V (X)
t2

Some recursions that we have seen:

Recursion resolves to

T (n) = T (n2) +Θ(1) T (n) ∈ Θ(log n)
T (n) = 2T (n2) +Θ(n) T (n) ∈ Θ(n log n)
T (n) = 2T (n2) +Θ(log n) T (n) ∈ Θ(n)
T (n) = T (cn) +Θ(n) for some 0 < c < 1 T (n) ∈ Θ(n)
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Pseudocode from slides
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