CS2022/M A2201
HW#4

DUE: Monday, September 22

1. (5 points) ALGORITHM 4 of our text is the following agorithm to BUBBLESORT alig of n
numbers a,,...,a, :

procedur e BUBBLESORT(&,;...,a, )
fori- 1ton-1
for j= 1ton-
if a, >a,,, then interchange a and a1

Asafunction of n, how many timesisthe comparison a, >a,,, executed?

j+1
2. (8 paints) Find a closed form for the following summation
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3. (9 points) Tdl whether each of the following Satementsistrue or false, and justify your
response.

@ 2"is0(2).
(b) 2 isO(2").
(© 2 isO(2').

4. (5 points) For what valuesof nl Z* is n! < n"? Prove your answer.
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3.(82"isO(2™™). Choose c=1and n, =1 andfordl n>n,, 2" £2"° =1024*2"

(b) 2" is O(2") . Choose ¢ =1024 and n, =1 andfor dl n>n,, then

2M° =1024*2" £ ¢2" =1024* 2",

(©) 2™ isnot O(2"). If it were, there would exist constants ¢ and n such thet 2 £ ¢2" for dl

n>n,. But dividing both sdes of the inequality would imply thet for dl n sufficiently large,
2" £ ¢. Sincethisisimpossble for any congtant ¢, it follows by contradiction that 2*" can not
be O(2').

4. THEOREM: (" n3 2) nl<n".

PROOF: BASIS: P(2) 2!=2<2°=4

INDUCTION HYPOTHESIS: Assumethat for n3 2 that n'<n".
INDUCTION STEP: (n+1)!=(n+1)n!, and by the Induction Hypothesis

(n+1)n!<(n+1) " <(n+1)(n+1)"= (n+1)"", which establishes the THEOREM.
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