Warmup

CSE 373: Asymptotic Analysis

Warmup
O Remind your neighbor: what fields did our array list iterator need?
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An idea: let's time our algorithm:
Goal: compare algorithms Goal: find the number of primes below n
What are we comparing? Lots of metrics we could pick!
Time taken for n = 18000
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. What we want
A > To see overall trends as input increases
J(/ (considering a single data point isn't useful)
> Final result is indepen incidental
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> Rigorously discover overall trends without resorting to testing

hat if we miss wor input? best-case input?)

> A way to analyze before coding!

Which algorithm is better?
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Assumption: basic operations take “constant” time

Avithmetic (for fixed-width numbers)

Two step process Variable assignment

1. Model what we care about as a mathematical function

>
>
> Accessing a field or array index
> Printing something out
>

2. Analyze that function using asymptotic analysis e

Warning: These assumptions are over-simplifications

But they're very useful approximations!

Modeling: Complex statements Modeling: exercise

Goal: return 'true’ if a sorted array of ints contains duplicates

Algorithm 1: compare each pair of elements

> Consecutive statements iblic boslean psupicater i) ey

Sum of time of each statement

> Function calls k
return false
Time of function’s body

» Conditionals Algorithm 2: compare each consecutive pairs of elements.
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return false

Exercise: create a mathematical function modeling the amount

s of time taken in the worst case 10

Two step process
1. Model what we care about as a mathematical function
Next time: how do we compare functions?

2. Analyze that function using asymptotic analysis

Specifically: have a way to compare two functions




