Summary of Asymptotic Notations

Asymptotic

Is g(n) an
asymptotically

Bound !mﬁ =C Complete Definition Asymptotic Family Relationships tight bound for
f(n)?
f (n) :for any positive constant No;
® ©=C o(g(n)) =4 ¢>0,3 aconstant n, > 0such that w(g(n)) = Q(g(n)) asyrrar;';]oetircally
0<cg(n)< f(n)¥Vn=n, (see pg 52)
0 0<Cx o g(n) = { f (n) : 3positive constantscand n, } 0(g(n) < Ag() Maybe
such that0O<cg(n) < f(n)vn2=n, -
f (n) :for any positive constant No;
0 0=C o(g(n)) =4 ¢ >0,3 aconstant n, > 0such o(g(n)) = O(g(n)) asy;nrﬁg?li(;ally
that0< f(n) <cg(n) Vn>n, (see pg 52)
o 0<C< O(g(n) = { f (n) : Ipositive constantscand n, } 0(g(n) < O(g() Maybe
such that0 < f(n) <cg(n)vn=n, -
e Theorem 3.1 For any two functions f (n)
o 0cc< | oM = { f (n) : Ipositive constantsc,,c,,and n, } and g(n), we have f (n) = ©(g(n) iff ves
such that0<cg(n) < f(n)<c,g(n)vVn=n,
f(n) =0(g(n)) and f (n) = ©(g(n))
Notes:

f(n) must be nonnegative whenever n is sufficiently large (asymptotically nonnegative)
g(n) must be asymptotically nonnegative
if V n > ng the function f(n) is equal to g(n) to within a constant factor, then g(n) is an asymptotically tight bound for f(n)
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