Lecture 5 - January 21

From Absolute RT to Relative RT
Approximating RT Functions
Asymptotic Upper Bound (Big-0): Def.



Announcements/Reminders

e Assignment 1 released

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




Example 2: Counting Number of Primitive Operations

( Lrarre)

boolean foundEmptyString = false;
int i = 0;
while (! foundEmptyString && 1 < names.length) {
if (names([i].length() = 0) {
/* set flag for early exit */
foundEmptyString = true;

}
i=43d+ 1;

}
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Q. # of times Line 3 is executed?

Q. # of times loop body (Lines 4 to 8) is executed?
Q. # of POs in the loop body (Lines 4 to 8)?



Comparing_Algorithms: From Absolute RT to Relative RT
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RT Functions: Rates of Growth (w.r.t. Input Sizes)
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Comparing Relative, Asymptotic RTs of Algorithms

Q1. Compare: L
> N

RT1(n) =X§@+ In+ 18 ~
RTz2(n) = 1802 + 3n~ 100 = /-
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Q2: Compare: 3
RTi(n) =@+ Zr+ 18 X 4 >
(RT2(n) = 19002+ 100+ 2000 ~ It
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Asymptotic Upper Bound: Big-O

f(n)eO(g(n)) if there are:
o Areal constan JM )
o An integer constant ng> 1 J

such that:

Choose ¢ = ot #pe
What about n0?

Running Time




If f(n) is a polynomial of degree d, i.e.,

f(ny=ap-n"’+ay-n" +---+ag-n®

and ag, a1, ..., aq are integers (i.e., negative, zero, or positive), p
@ 7‘54) <l T

then f(n) is O.’7 4
r>()

Upper-bound effect: ny = 1? [F(1) < (|ao| + |as| + -+ +]|aq]) - 19]

Upper-bound effect holds? [f(n) < (|ao| + |a1| + - +|aq]) - N°]



