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CEN360 

ALGORITHMS DESIGN AND ANALYSIS 

Fall – 2018 

Lab 7: Divide and Conquer Algorithms-2 

 

1. MergeSort vs QuickSort: [50pts] 

Write C programs to run the following sorting algorithms.  

 Merge Sort 

 Quick Sort 

Merge Sort Quick Sort 

 
 

 

 

 
 

Your second task here is to conduct benchmarking to compare the above-mentioned algorithms. 

You should run each sorting with the following data sets: 

 Random data set 

 Nearly sorted data set (around 10% unsorted) 

 Sorted in reverse data set 

 

You must generate "Nearly sorted data set" using random data set as follows: 
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 First generate "Random data set" 

 Second sort "Random data set" using for example MERGE_SORT 

 Apply Fisher-Yates shuffling algorithm to get around 10% unsorted elements in the given 

list  

For each set, there must be  

 1000 (1K) 

 10,000 (10K) 

 100,000 (100K) 

 1,000,000 (1M) items. 

You can use the following tables to note the execution times of each program. 

You can download following tables here. 

 
Sorting 

Algorithm 

Random data set 

Input Size 1000 (1K) 

 

10,000 (10K) 

 

100,000 (100K) 

 

1,000,000 (1M) 

BubbleSort     

SelectionSort     

InsertionSort     

MergeSort     

QuickSort     

 

Sorting 

Algorithm 

Nearly sorted data set (around 10% unsorted) 

 

Input Size 1000 (1K) 

 

10,000 (10K) 

 

100,000 (100K) 

 

1,000,000 (1M) 

BubbleSort     

SelectionSort     

InsertionSort     

MergeSort     

QuickSort     

 

Sorting 

Algorithm 

Sorted in reverse data set 

 

Input Size 1000 (1K) 

 

10,000 (10K) 

 

100,000 (100K) 

 

1,000,000 (1M) 

BubbleSort     

SelectionSort     

InsertionSort     

MergeSort     

QuickSort     

 

https://en.wikipedia.org/wiki/Fisher%E2%80%93Yates_shuffle
http://salihbayar.com/Maltepe/CEN235/Tables.docx
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2. Selection Problem using Partitioning Algorithm: [50pts]  

Problem: Find the kth smallest element in a list of n numbers. 

 

A first Attempt: 

The sorting-based algorithm: Sort and return the k-th element Efficiency (if sorted by mergesort): 

Θ(nlogn) 

 

Hint: A faster algorithm is based on the array partitioning:  

 

 

all are ≤ A[s] 

 

 

s 

 

all are ≥ A[s] 

 

 

Assuming that the array is indexed from 0 to n-1 and s is a split position obtained by the array 

partitioning: 

 if s == k-1, the problem is solved; 

 if s > k-1, look for the k-th smallest element in the left part; 

 if s < k-1, look for the (k-s)-th smallest element in the right part. 

 

Note: The algorithm can simply continue until s = k-1. 

 

There are two principal ways to partition an array: 

 One-directional scan (Lomuto’s partitioning algorithm) 

 Two-directional scan (Hoare’s partitioning algorithm) 

 

Hoare’s partitioning algorithm is given in the first part of the LAB, you can use this to solve this 

problem efficiently. 


