CS 170 Section Note 1 August 31, 2005

This and other notes are available from http://www.cs.berkeley.edu/~yozo/cs170.fa05/
Asymptotic Notations

e Big-O (0)
f(n) = O(g(n)) if there is a positive constant ¢ such that for large enough n, f(n) <= cg(n).
Comparable to <=.

e Big-Omega ()
f(n) = Q(g(n)) if there is a positive contant ¢ such that for large enough n, f(n) >= cg(n).
Comparable to >=.

e Big-Theta (©)
f(n) = ©(g(n)) if f(n) = O(g(n)) and f(n) = Q(g(n)).

Equivalently, f(n) = ©(g(n)) if there is positive contants ¢, c2 such that for large enough n,
c19(n) <= f(n) <= cag(n). Comparable to =.

e Little-O (O)
f(n) = o(g(n)) if no matter what positive ¢ is chosen, if n gets large enough, f(n) < cg(n).
Comparable to <.

e Little-Omega (w)
f(n) = w(g(n)) if no matter what positive ¢ is chosen, if n gets large enough, f(n) > cg(n).
Comparable to >.

Use of Limits
Let

Assuming the limit exists,
o If c=0, f(n)=o0(g(n)).
o If ¢ =00, f(n) =w(g(n)).
e Otherwise, f(n) = ©(g(n)).
Questions
1. Show that 100n® + 3n% + 1 = O(n?).
2. Show that logn = o(y/n).
3. Is there a positive function f(n) such that neither f(n) = O(n) nor f(n) = Q(n) is true?
4. Show why the above “Use of Limits” holds.
5. Compare logn and n/logn.

6. Compare n" and n!.
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7. Is log(n™) = ©(log(n!)) ?

8. Show that L1 )



