CmpE 300 - 1. ASSIGNMENT SOLUTIONS
Posted on November 16, 2006

Question 1 (50 pts.): F denotes the set of real-valued functions
f(n) : N — R defined on the nonnegative integers that are eventually
positive.
Let f(n), g(n), and h(n) € F. f has a smaller order than g and ¢ has a
smaller order than h. Give an example of f(n), g(n), and h(n) for each of
the following conditions and show that each condition holds.

Answer:

i. f(n).h(n) €o
f(n) =n
g(n) =n’
h(n) = n*

f(n).h(n) =n® and g%(n) = nb

limy, oo L) — Jim, L = 0= f(n).h(n) € o(g%(n))

(9°(n))

g*(n)

ii. f(n).h(n) € 0(g*(n))

7(n) = 207

g(n) =n’

h(n) = n*

f(n).h(n) = 2n5 and ¢g?(n) = n®
iii. g%(n) € o(f(n).h(n))

fn) = 207

g(n) =n’

h(n) =n"

Question 2 (50 pts.): What is the running time of the following
function modthree(n) in terms of Q, ©, and O notation? Note that you will
use a single complexity function for all values of n; not different functions
for different values. (i.e. f(n) =..,neN).

function modthree(n)
m =0
if nmod3 =0
fori=1ton=*ndo
m=m+ 2
endfor
elseif n mod 3 =1



fori=1ton*nx*n do
m=m+43
endfor
else
fori=1ton*n*nxndo
m=m-++4
endfor
endif
return m
end modthree

Answer: We can write the running time of the above function as

n2+(n mod 3)

i n2+(n mod 3) c Q(RZ)

ji. p2t(nmod3) o O(n?)

p2t(nmod3) takes different values according to value of n such that
2 3 4

n”,n°, or n*. So, we cannot say anything about © class. Maybe, one
can analyse the worst-case running time of the function. Obviously,
W(n2+(n mod 3)) c 9(n4)

iii.



