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O-notation” (Asymptotic notation) ", e
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cg(n)
O (“big Oh”) — upper limit /\ fin)
Notation f(n) = 0(g(n)) \\/
Intuition f is smaller than g
Whenn - oo  f(n) <c-gn) n
Ng
Definition A(c>0),ny: V(n> ngy) f(n) <c -gn)
fln)
" ) o / cg(n)
Q (“Omega”) — lower limit \\/\ [
Notation fn) = o(gn)) v \Y
Intuition f is larger than g
Whenn - o  f(n) =>c-gn) . n
Definition 3(c>0),ny: V(n> ngy) f(n) =c - gn)
¢, g(n)
O (“Theta”) — “as”
. fln)
Notation fn) = 0(g(n)) \
Intuition f grows like g, i.e. between ¢; - gandc, - g \ ¢1g(n)
Whenn -0 ¢;-g(n) < f(n) <c;-gn) T n
No
Definition 3(cy,62>0),ny: V(n> ng)cy-gn) < f(n) <cy-gn)

o (“little oh”)!

Notation f) = o(g(n))
Intuition f is alot smaller than g
Whenn - o0 f(n) K g(n)

Definition lim — =

1 O-notation might not be asymptotically tight: 2n? = O(n?) is asymptotically tight, but 2n = O(n?) is not. We use
o-notation (little oh) to indicate that our analysis is “un-tight”.



