
Asymptotic Analysis
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Comparing Algorithms

Linked Lists and Array List

Which one is best?
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Comparing Algorithms

Linked Lists and Array List

Which one is fastest?
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Comparing Algorithms

Linked Lists and Array List
Which one is fastest?

How can we compare?

How do we know if an algorithm/data structure is efficient?

What does it mean to be efficient?
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Complexity
• time complexity

• how many operations are 
needed

• space complexity

• how much memory is needed



Let’s focus on speed

We need to count the operations 

Determine the cost per operation 

Count the number of times an operation is executed

Sum over all operations
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Measuring runtime

How many operations this procedure needs?
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int arrayMax(int A[], int len)
{

int currentMax = A[0];            
for (int i = 1; i < len; i++){       

if (currentMax < A[i]) {
currentMax = A[i];

}
}
return currentMax;                

}

executed once (2 ops)

ex. once (1 op)
ex. n times (n ops)

ex. n - 1 times (2 * (n - 1) ops)

ex. n - 1 times (2 * (n - 1) ops)

ex. at most n - 1 times
(2 * (n - 1) ops)

ex. once (1 op)

Loop total: between 4 * (n - 1) and 6 * (n - 1) 



Let’s simplify
Assume all operations need 1 unit of time

Let’s count best, worst, and average worst case 

Best Case:

Worst Case

Average?
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Let’s simplify
Assume all operations need 1 unit of time

Let’s count best, worst, and average worst case 

Best Case:

Worst Case

Average? Depends on input
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Problems
Computing the exact number is tedious (unfeasible for big code)

Exact number of operations depends on many parameters

Compiler (under the hood improvements)

Computer that it is run (allocate variables in register? RAM?)

Operating System

Sometimes it is hard to even compute

How much time does a search take?
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Impractical!









































Let’s compare runtimes
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constant logarithmic linear quadratic polynomial exponential

O(1) O(log n) O(n) O(n2) O(nk) (k≥1) O(an) (a>1)























Summary

If runtime is… 

Constant/Logarithmic runtime      Amazing

Linear                                            Great

Quadratic                                      Ok

Anything bigger?                           We are in trouble
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Let’s Practice!!!










