COMP 1805 - Discrete Structures
Assignment 3, Winter 2015

Due March 13 by 4:00pm in the COMP 1805 drop box in HP 3115.

Print this assignment and answer all questions in the boxes provided. Anything outside of the boxes will
not be considered when marking your assignment. You must submit using this assignment sheet. You
must staple all of the pages of this assignment together (in the correct order) in the top-left corner of this
page. Fill out your name and student number and circle your tutorial section in the space below, and fill out
your student number and initials at the top of every page except this one.

Please note that HP 3115 is open Monday-Friday from 8:30am-4:30pm. It is your responsibility to submit
while the room is open. Absolutely no late assignments are accepted.

All boxes will be marked out of 2: 2 points will be awarded for a correct answer, 1 point will be awarded for
a partially correct answer (one major detail or a few minor details missing or wrong), and 0 points will be
awarded for a completely incorrect or missing answer. You are always expected to justify your answer unless
the question clearly indicates that it is not necessary to do so.
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1. Compute closed forms (i.e., equal expressions that do not contain a » ) for the following summations.
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2. How much time does an algorithm take to solve a problem of size n if this algorithm uses 2n? + 2"
operations, and each operation takes 10~ seconds, given the following values of n? Note: if the answer is
more than 60 seconds, answer in minutes; if the answer is more than 60 minutes, answer in hours; if the
answer is more than 24 hours, answer in days; if the answer is more than 365 days, answer in years.
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n n

3. Let f(n) = Z Z 3j. Give a function g(n) such that f(n) is O(g(n)). Justify your answer.
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4. For the following definitions of f(n) and g(n), determine if f(n) is O(g(n)), f(n) is 2(g(n)), and/or f(n)
is ©(g(n)). Justify your answer.
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(b) f(n)=5n*+2n—1, g(n) =n?
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© f(n)=2n*-5n%+8n—12, g(n) =n°
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%‘5-0\\
Llay a0 e
- fw) & ”3(”\\ poc vl

ey e 0.

Samat E() N not _57_(3(0)
w W ot Y\'\d’
ey o NA‘ 0(36435

B
—%af//}—ﬂo‘ﬁ ﬂ(ﬁ\("ok

?(00& 50\6(,03( (\( 0.

T 0> (3 o " 7K.
D\} L,Q v\\7—1 S‘/\
% > C
n C
(%3 - ) JWA

\\Nrs 0 R

. Noy, ORIt wo'\"ﬂ-(j( D

5. Suppose that f(n) is O(g(n)). Prove or disprove that 2/() is O(29(")),
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6. Suppose that f(n) is ©(g(n)) and g(n) is O(h(n)). Prove or disprove that f(n) is ©(h(n)).

AW s e,

() © oq)| e £ £090 Lok,
ey s 0(qed) < )

N £ n RS HF ¢ 96YBerig

W) G w3k
A s Ol & a) e Gl ) § ZZ
(3(‘«\3 4N é (\«(k\} < %((D\ ‘: ﬂ_(\z\(kﬂ@ﬁ(k\) > Cé/\iu) L .\,Y.j

NO"(;(;\\ . C\’j("‘\ z C\((s\z\(»\\B Le n> M@X(\‘,)\Cg>
e B O WAk el (o, )
>, CL(CLI\«(Q\ or N7 MW(VZ’VI%
51 R W \ﬂ,(k(,wﬁ\ AL ClC’zCz(,'c:f*"‘(léz/ &)
Smau H) 3 0(900) cod £6) S S ot b L0 nal)

7. Prove or disprove that n" is O(n!).
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8. Prove that 2" > n? + n for all integers n > 4.
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9. Prove that » 42" = (n — 1)2"" + 2 for all positive integers n.
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