Computational Complexity

Exercise Session 1

Definition 1. Let f, g be functions N — R.

f€0(g) means (3c,ng € N)(Vn = no)(|f(n)| < clg(n)|) (<)

[ €olg) means (Ve >0)(3ng € N)(Vn = no)(|f(n)| <elg(n)]) (<)
or equivalently  lim ||£ EZ; || ~0

feQg) means geO(f) >)

f€wlg) means g€ o(f) (>)

f€0O(g) means feO(g)NQg) (=)

Exercise 1.
1. Let f(n) = pn® + qn® + rn + s for some p,q,r, s € R. Show that f(n) € O(n?®) and f(n) € o(n?).
2. Show that sin(n) € O(1) and sin(n) & o(1).
3. Show that nl°8™ € O(2").

Exercise 2 (Exercise 1.2 from the book (Arora & Barak, 2009)). Complete the proof of Claim 1.5 in
the book by writing down explicitly the description of the machine M.



