
Lecture 4 - Sep 15

Asymptotic Analysis

Defining Big-O using Predicate Logic
Deriving Big-O: Triangular Sum
Dynamic Arrays: Constant Increments



Announcements/Reminders

• First Class (Syllabus) recording & notes posted
• Today’s class: notes template posted
• Exercises: 

+Tutorial Week 1 (2D arrays)
+ Tutorial Week 2 (2D arrays, Proving Big-O)



Q. Formulate the definition of “f(n) is order of O(g(n))” 
using logical operator(s): ¬, ∧, ∨, ⇒, ∀, ∃ 

Known:

Asymptotic Upper Bound (Big-O): Alternative Formulation
N = 90= /a 2 - - - 3

= : logical implication O(g(n)

bs fins
for every >, do

mpe
Cel

fin) eO(gins)= -C
,

No · On no In( no
↓ S

CEN u . b . 8 . fin)-c .g(n)



R
.

WhyI as opposed to 1

Hint Consider the truth tables
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RT Functions: Rates of Growth (w.r.t. Input Sizes)
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Size of integer interval
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Asymptotic Upper Bound: Arithmetic Sequence/Progression
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Determining the Asymptotic Upper Bound (3)
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Implementing Stack/Quare

1. Using an array with some capacity W
~ ~L

s
.pushSpesh)) S .push).)- (MAx + 1)+h
push

-> youthaen necessary ↳ precondition
Ivolation

no

2. Using a dynamic arraywithSFs push....
3. puchs ... ) worry t constant incrementis

! sta 1 .2 doubling



Amortized Analysis: Dynamic Array with Const. Increments

W.L.O.G, assume: n pushes 
and the last push triggers the last resizing routine.

Amortized/
Average RT:

initial array: I

1st resizing: I C

2nd resizing: I C C

3rd resizing: I C C C

Last resizing: I C C C CC
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