Asymptotic notation cheat sheet

Rough Guide
class in English meaning key phrases
(rog = rate of growth)
f(n)=0O(g(n))| big-oh [rogof f(n)<rog of g(n)|f(n)isasymptotically no worse than g(n)
f(n) grows no faster than g(mn)
f(n)=0(g(n))| big-theta |rog of f(n)=rog of g(n)| f(n) is asymptotically equivalent to g(n)
f(n) grows the same as g(n)
f(n)=Q(g(n))| big-omega |rog of f(n) = rog of g(n)|f(n) is asymptotically no better than g(n)
f(n) grows at least as fast as g(n)

Formal Definitions (in the course we use the highlighted ones)

class formally working
f(n) = O(g(n) 3¢>0,3n0 >0, Vn > no, fin) < ¢ g(n)
S(M)=0(g(n)| a1, >0,3n, Yn>mno, c1-g(n) < fln) < ¢ - gn) | fin) = O(g(n)) and g(n) = O(f(n))
J(n) =Q(g(n) 3¢ >0, 3ng, Vn > ng, c- g(n) < f(n) g(n) = O(f(n))

Using Limits

{O then f(n) = 0(g(n))

If limf(—n;=

pres some finite,non — zero, positive constant then f(n) = 0(g(n))
n—-oo

then f(n) = Q(g(n))




