Big ‘O’
Background:

We say that f is in O(g) provided that 
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where

( = {0, 1, 2, ( } ;  R = real numbers; R+ = positive reals

That is, for all values of the variable n greater than n0, f(n) ( c ( g(n), where c is some positive constant.  Remember that c & n0 are not variables; they’re constants you chose for the f(n) & g(n), and after they’ve chosen they don’t change.

For instance, if 

f(n) = 3n+12

g(n) = n2
when n=6, f(n)=30 and g(n)=36, so lets set n0=6, and c=1, which shows f is in O(g).
Problems:

1) Find c & n0 for the following to show that f is in O(g):
a.

f(n) = n2 - 5
g(n) = n2 + 2
Solution*: c=1, n0=1
b.

f(n) = 4n2 + 2n + 10
g(n) = 5n2
Solution*: c=1, n0=5

c.

f(n) = n2
g(n) = 2n
Solution*: c=1, n0=5

d.

f(n) = 10 + (.5)n

g(n) = n

Solution*: c=1, n0=11

e.

f(n) = 99999999

g(n) = 2n
(you don’t have to fully evaluate; just give an expression for n0 and c)
Solution*: c=1, n0=ceiling(log299999999)+1
*Note:  There are many (infinitely many, in fact) solutions for each of these.

2)  None of these examples required ‘c’ to be anything other than 1; you can get away with simply specifying a sufficient n0.  Yet this is not always the case; provide functions f(n) and g(n) where f is in O(g) and c must be defined as something other than 1.
Solution:

f(n)=n

g(n)=n-1

All values of n you choose result in f(n)>g(n); the n0 doesn’t help with this.  So set c=2 (say), and n0=3.
