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Announcements:
1. Term test 2 marks has been released, good class average and median
2. Lab 8 has been released

a. Infer big-oh from timing
b. Almost no-coding

3. Assignment 2: technical glitch for autotesting, should be fixed soon



Agenda:
Worst case performance of Quick Sort

Python recursion limit

Merge Sort performance

In-class exercise for Big-oh assessment



Quick Sort: Recap
What is the average case performance of Quick sort?

What is the worst case performance?



Quick Sort: Average Case



Merge Sort
• Split a list in two halves repeatedly 

• Halves with 0 or 1 elements are guaranteed sorted 

• Merge the two halves "on the way back"



Merge Sort



Merge Step : merge(L, R)



Code for mergesort
idea: break a list up (partition) into two halves, mergesort each half, then 
recombine (merge) the halves



Divide and Conquer
Division step analysis

division steps



Divide and Conquer
Conquer (merge step)



Counting mergesort: n = 8



Python Recursion Limits



Efficiency: A few tips
1. Two algorithms to solve the same problem -- two Big Oh classes (O(n2) and 

O(nlgn)), which one to choose?
2. Timing tools might be noisy, take averages of multiple runs
3. A good computer scientist should perform analytical (pen and paper) AND 

empirical (measuring and plotting) analysis 



Big Oh*

*Taken from Danny’s slides



Empirical study

Which one will have the largest growth?

Onto gnuplot



Exercise: Analytical determination of Time 
Complexity



Exercise 1:



Exercise 2:



Exercise 3:



Empirical verification
Onto PyCharm


