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Implement each of the following :( you can use any programming language) 
 
1-Finding the Fibonacci numbers: 
 
a)  Given a positive integer n, find the Fibonacci of n by  
      
     i) Double Fib1(double n) 
   Finding the Fibonacci of n by using iteration ( for-loop ). 
   
  ii) Double Fib2(double n) 
   Finding the Fibonacci of n by using the explicit formula. 
   
  iii) Double Fib3(double n) 
       Finding the Fibonacci of n by using the recursive algorithm.  
 
     For example, your program will read n=7 and return 13. 
 
    b) Make an empirical analysis for the three programs above i.e. find the execution time 
for the three programs for n=1,2,3,4,5,6,8,10,12,6,20,24,32,40 
 
Note: the 3 programs will run very fast so maybe a lot of the values for the time will be 
zero so you may think to put some delay for them like the following: 
//Start calculating the time 
For(double i=1;i<=1000000;i++) 
    Fib1(n) 
//stop calculating the time 
 
c) Which of the three programs do you think is the best for calculating the Fibonacci 
sequence? why? 
 
d) Make a theoretical analysis for the 3 algorithms above (for the addition and 
multiplication) assuming that the time needed for one multiplication is a constant 
multiple  the time needed for one addition. 1≥c
 



e) Find that constant multiple c  in your machine by writing a program that helps you to 
calculate it, after that use it to find the number of addition required to the 3 algorithm to 
find Fib (10000). 
 
2- Sort n positive integers in ascending order using the mergesort. 
  void MergeSort(int A[],int size) 
 
The input file will consist of a single line with the size value and the next lines will be the 
list of integers to sort. 
 
3- Sort n  integers in descending order using the quicksort by using the smaller value of 
the first, middle and the last element as a pivot, you can add any parameter you want.   
 void QuickSort(int A[],int l,int r)   
 
The input file will consist of a single line with the size value and the next lines will be the 
list of integers to sort. 
 
4- Search for a given key integer in a list of n integers using the binary search   
  int BinarySearch(int A[],int key) 
 
The input file will consist of a single line with the key value and the next lines will be the 
list of integers 
 
Find the time execution for the binary search program for a random input of positive 
integers of size 50 in the best, worst and average case assuming that the average case will 
be related to a random existing key. 
 
Note: This assignment aims to teach you how to convert the algorithm pseudocode into a 
program in a specific programming language so be careful of the following: 
 
1- All the input should be read from a text file with a name same as the problem number 
and the output should be written in a text file named by your ID and the problem number 
E.g. the input file for problem 3 will be “3.txt” and the output file for problem 1 will be 
“20052211_1.txt”  
2-This is a programming assignment so if you face any problem in compiling/running 
your code, you can send it by email to the teaching assistance before the due date and he 
will help you. 
3-You have to submit a soft copy of your assignment using any programming language.  
4- There is no mark for anyone who submits a program with a compilation error. 
5- The size of any list of integers won’t exceed 1000 integers.  


