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Problem 1: [20 marks] 
 
Bubble sort is a brute-force application to the sorting problem by comparing adjacent 
elements of the array and exchange them if they are out of order. 
 
a) Write (in pseudocode) the algorithm of bubble sort to sort an array of n elements in 
ascending order. 
b) Find the number of key comparisons and key swaps in the worst case, what is the type 
of the input in this case? 
c)  Find the number of key swaps in the best case, what is the type of the input in this 
case? 
d) Apply the algorithm in part a) to sort “exam”. 
e) Write briefly why does bubble sort in part a) is correct i.e. why at the end of it sorts the 
whole array.   (This called proving an algorithm’s correctness). 
f) Is the bubble sort stable? 
(Definition of stable is if the input of the array contains two equal elements in position 

 and the sorted array has them in position jiji <,, jiji ′<′′′ ,,  in other words, it 
preserves the relative order of them). 
 h) Is bubble sort in place? 
(Definition of in place is that the sorting algorithm doesn’t required extra memory to 
store data). 
 
Problem 2: [11 marks] 
 
Consider the problem of evaluation polynomial   01
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at a given real number c. 
 
a) Write (in pseudocode) a brute-force algorithm to evaluate the polynomial at x = c. 
where the input is the array of coefficients ),...,,( 10 naaaA =  and c . 
b) find the total number of multiplication and addition and find the efficiency of this 
algorithm. 
 c) There is a more efficient algorithm (in term of number of multiplication and addition) 
for evaluation polynomial than the usual method, it is called Horner’s method. 
// Input is array of integers and a real number 
// output is P(c) 



y=a[n] 
for(i←1 to n ) 
y=y*c+a[n-i] 
find the total number of multiplication and addition for this method. 
 
 
Problem 3: [9 marks] 
 
a) Write (in pseudocode)  brute-force algorithm to find ( print ) all the divisor of a given 
integer n. 
b) Find the efficiency class of an algorithm in part a). 
c) Impove your answer in part a) to get more efficient class for it. 
( Hint : Look for the divisor of n that is just less than or equal to n  ,if you get one 
divisor say d you can get another one by dividing n by d). 
 
Problem 4:  [5 marks] 
  
 a) Write (in pseudocode) brute-force algorithm to find the maximum element of an array 
of integers using loops.   
b) Convert your algorithm in part a) by using recursion algorithm instead of loops and 
without using any global variables to store the maximum element.           
c) Find the efficiency of your algorithm in part a ,b .                      
 
Problem 5: 
Bonus Problem ( Optional ) [6marks] 
 
Array A[1,2,...,n] has n elements of integers where ,if we know that for the first 10 
elements of the array the probability that the value of an element is positive is 80%, for 
the remaining part of the elements is 50% and the following pseudocode find the average 
of the positive elements in the array A. 

10≥n

 
//Input: array of integers of size  10≥n
//output : the average value of positive integers 
total←0; 
count 0; ←
     for(i←1 to n) 
          if(A[i]>0) 
           { total← total+1;   count←count+1;} 
 
if(count !=0 ) 
average← total/count; 
 
a) Find the total number of addition in the worst case ?   
b) Find the total number of addition in the best case, what will be the value of average? 
c) Find total number of addition in the average case ? 
d) Find the total number of addition for n=100 in each part a,b and c. 


