Lecture 4 - Sep 15
Asymptotic Analysis
Defining Big-0 using Predicate Logic

Deriving Big-0O: Triangular Sum
Dynamic Arrays: Constant Increments



Announcements/Reminders

e First Class (Syllabus) recording & notes posted
e Todays class: notes template posted
e Exercises:

+ Tutorial Week 1 (2D arrays)

+ Tutorial Week 2 (2D arrays, Proving Big-O)
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Asymptotic Upper Bound (Big-0): Alternative Formulation
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Known:

f(n) € O(g(n)) ifthere are:
o Areal
o An integer cons
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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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RT Functions: |Rates of Growth Ikw.r.f. Input Sizes)
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Asymptotic Upper Bound: Arithmetic Sequence/Progression
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Determining_the Asymptotic Upper Bound (3)
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int triangularSum (int[] a, int n) {

int sum =_0; 1T
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Y1 pashes

Amortized Analysis: Dynamic Array with Const. Increments

1 public class A ayStack<E> :.mplements Stack<E> {
2 private :Lnt

3 private :Lnt é a% ‘/81
4 private J.ntm /

5 private E[] data Aﬁﬂe"t /;‘;ﬂ,t

6 public ArrayStack() {

7 I = 1000;) /* arbitrary initial size */

8 C = 500; [/* arPitrary fixed increment x*/

9 capacity = I;

10 data = (E[]) new Object[capacity];

11 t = -1;

12 «;A‘"ﬁ s1®@
13 public void push(E e) { 2 (&f ! 4 C
14 lif (size() == capacity)] % -
15 /+ resizing by a fixed constant */

16 E[] temp = (E[]) new Object[capacity + C];
17 for(int i = 0; i < capacity; i ++) {

18 temp[i] = datali] g6

19 } Urrdiivid

20 data = temp; \ /

21 i

22

23

24

25

W.L.O.G, assume: n pushes

and the last push triggers the last resizing routine.

inj’riﬂ array:
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an resizing:
3rd resizing:

=i =] =

Last resizing:

Amortized/
Average RT:
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