CSE332 Week 2 Section Worksheet Solutions
1.  Find values for c and n0 (according to the definition of O( ) ) for f(n) is O(g(n)), where 

     a. 


f(n)=7n


g(n)=n2/10

Solution:


There are an infinite # of possible solutions; n0=1 & c=70 works
     b.


f(n)=1000


g(n)=3n3
Solution:


n0=1 & c=400 works

     c.

f(n)=7n2+3n


g(n)=n4
Solution:


n0=1 & c=10 works

     d.


f(n)=n+nlogn


g(n)=2nlogn

Solution:


Assuming base 2, n0=2 & c=1 works

2.  True or false?

a.  f(n) is Θ(g(n)) implies f(n) is O(g(n))

Solution:


True: Based on our definition of Θ, f(n) is O(g(n))

b.  f(n) is Θ(g(n)) implies g(n) is Θ(f(n))

Solution:


True:  Intuitively, Θ is like ‘=’, and so is symmetric.


More specifically, we know



f is O(g) & f is Ω(g)


so



There exist positive # c, c’, n0 & n0’ such that




f(n)<=cg(n) for all n>=n0


and




f(n)>=c’g(n) for all n>=n0’


so




g(n)<=f(n)/c’ for all n>=n0’



and




g(n)>=f(n)/c for all n>=n0

so g is O(f) and g is Ω(f)

so g is Θ(f)
c.  f(n) is O(g(n)) implies g(n) is O(f(n))

Solution:


False: Counter example: f(n)=n & g(n)=n2
3.  Find functions f(n) and g(n) such that f(n) is O(g(n)) and the constant c for the definition of O( ) must be >1.  That is, find f & g such that c must be greater than 1, as there is no sufficient n0 when c=1.

Solution: Consider



f(n)=n+1



g(n)=n


we know f(n) is O(g(n)); both run in linear time

Yet f(n)>g(n) for all values of n; no n0 we pick will help with this if we set c=1.

Instead, we need to pick c to be something else; say, 2.

4.  What’s the O( ) run-time of this code fragment in terms of n.  Why?
Hint: Try evaluating it first as if the ‘if’ always held true, then reason about how often the ‘if’ holds true.

Solution: I can’t really post this, as it is sometimes used as a homework problem.  If you want an explanation though, you can email me and I can walk you through it.
