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Problem 1: [5 marks] 
 
Consider the following program segment: 
 A←1 
 for( i←2 to ) 2n
       j←  i; 
     Repeat 
                     A A+ 5 * A; ←
                      j←  j + 1; 
     until j > n   
 
 
 
 
Find the efficiency of this program segment assuming the basic operation is the 
assignment, addition and multiplication on the data A. 
 
Problem 2: [7 marks] 
  
 A←10;   B←1 
 for( i←1 to n ) 
    begins 
            A A - i; ←
  for( j←1 to i) 
       A A+1;                        ←
                       for( k 1 to i) ←

      B←B*10;             
ends 

 
a) Find the total number of multiplication and addition for the data A and B (together) as 
a function of n, then find the order of this program segment. 
 
b) Find the final value of A and B as a function of n. 
 
 



Problem 3: [4 marks] 
 
If an algorithm performs nnnnf += log3)(  elementary basic operation on a computer 
that can compute  operation per second, how many time it takes for the computer to 
execute the algorithm when the input is an instance of size

610
1000=n . 

 
 
Problem 4: [7 marks] 
 
          for( i←1 to n)  
               for( j←7 to ) 3n
                       A A+3;                                                   i ←
  if ( j < 2n) 
                            B←B*3;                                               ii 
 
a) Find the total number of multiplication and addition (together) ( line i,ii ) as a function 
of  and find its order. 7≥n
b) Assume we implement this segment in a computer with a speed of  instruction per 
second ( Assume instruction for both addition and multiplication ),find the time required 
to the computer to execute this segment when the input is an instance of size . 

910

310=n
 
Problem 5: [12 marks] 
 
3 programs for an algorithm was implemented using specific programming language 
were run on a computer and the following running times ( in a time unit ) were read : 
 

N 100 200 400 800 1600 6400 
T1(N) 5 20 80 320 1280  
T2(N) 30 33 36 39 42  
T3(N) 2 64 2048 65,536 2,097,152  

 
a) Find the time efficiency of each program. 
b) Which program is the best? why? 
c) Fill the missing data in the table above. 
d) What is the disadvantage of using the empirical analysis to analyze an algorithm, give 
an example in which we must use the empirical analysis. 
 
Problem 6: [15 marks] 
Programming problem: 
 
Consider the following : 
 unsigned long A←0;      
 
    for(i 1;i<=n;i++) 

←
←

     for(j 1;j<=i;j++) 



        for(k i;k<=n;k++) ←
  A←A+1; 
    
a) Code the program segment in a programming language of your choice. 
b) calculate the execution time for the program in task a) for values of       
n=500,1000,2000,3000,4000…,12000  and create a table for T(N) like the table in 
problem 5. 
c) From task b), Find experimentally the efficiency of this algorithm. 
d) Find A as a function of n?   
e) approximate the speed of your computer in performing the addition (take the average 
of 5 values of the table in part b) ,then use the function of part d) to calculate the speed). 
 
Note: To find the time execution of any program you have to use the internal clock of 
your system, to perform that use: 
 
In C/C++: The function clock() which is define in either time.h or ctime  its return an 
approximation the number of CPU “clock ticks” used upon to the point of calling, to 
convert it to second use the constant CLOCKS_PER_SEC which define also in time.h or 
ctime. Like the following: 
 
#include<time.h> 
#include<ctime> 
 
Int main(){ 
double time; 
clock_t start,finish; 
 
start=clock(); 
 
// Put your program here  
 
finish=clock(); 
 
time=(((finish-start)/(double)CLOCKS_PER_SEC)); 
 
return 0;} 
 
In JAVA: use the function currentTimeMillis() define in the System class. 
long start =System.currentTimeMillis(); 
 
//put Your program here 
 
long finish=System.currentTimeMillis(); 
float time = (finish-start)/1000;   
 
Use an appropriate date type for the variables (e.g. long,double,.....). 
 


