Lecture 6 - January 23

Big-0O: Pred. Def., Properties, Examples
Correct vs. Accurate Asymptotic U.B.
Deriving U.B. from Code: Basic Examples



Announcements/Reminders

e Assignment 1 due next Monday

e splitArrayHarder: an extended version released
e Office Hours: 3pm to 4pm, Mon/Tue/Wed/Thu

e Contact Information of TAs on common eClass site




Asymptotic Upper Bound: Example > = ol + 0(/(@)




Asymptotic Upper Bound (Big-0): Alternative Formulation

Known:

f(n) € O(g(n)) if there are:

o A real constantfc >
o An integer constant|ny > 1

such that:
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Q. Formulate the definition of “f(n) is order of O(g(n))”
using logical operator(s): -, A, v, =, V, 3
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and ag, ay, . .., gd are integers (i.e., negative, zero, or positive),

then f(n) is O("7 4 &) 71&4) </ V(q/
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** If f(n) is a polynomial of degree d,ie.,
f(%f) ao - YQ + ay \Q + +ad1d
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Exercise: Prove f(n) = 5n* - 3n3 + 2n2 - 4n + 1 is(
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Big-O Properties (1): Members in a Family

Each member f(n) in O( g(n) ) is such that:
Higest Power of f(n) <= Highest Power of g(n)
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Big-O Pro i
perties (2): Relating Families
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Big-O Properties (3): Deciding Correct & Accurate Bound

e.g. —Iz(ﬂ) :"In-2
L0 = |- 3n +6
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Asymptotic Upper Bounds: Example (1)

Given f(n) =(5h2 + 3h - log n + @n +@
(1) What is f(n)s most accurate asymptotic upper bound.
(2) Prove your claim.
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Asymptotic Upper Bounds: Example (2) ( Lrece)

Given f(n) = 20n3 + 10n - log n + 5:
(1) What is f(n)s most accurate asymptotic upper bound.
(2) Prove your claim.




Asymptotic Upper Bounds: Example (3)

Given f(n) =@- log n +@
(1) What is f(n)s most accurate asymptotic upper bound.
(2) Prove your claim.
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Asymptotic Upper Bounds: Example (4)  ( Lracse)

Given f(n) = on+2 ;
(1) What is f(n)s most accurate asymptotic upper bound.
(2) Prove your claim.




Asymptotic Upper Bounds: Example (5)  ( Lxacwe)

Given f(n) = 2n + 100 - log n:
(1) What is f(n)s most accurate asymptotic upper bound.
(2) Prove your claim.




