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Unit Programming for Problem Solving  5
UNIT- V: 

 � Algorithms for finding roots of a quadratic equations
 � finding minimum and maximum numbers of a given set
 � finding if a number is prime number, etc.
 � Basic algorithms to sort array of elements 

• Bubble sort algorithm
• Insertion sort algorithm
• Selection sort algorithms 
 � Basic searching in an array of elements (linear and binary search techniques)
 � Basic concept of order of complexity through the example programs

Algorithm for finding roots of a quadratic equations

THEORY:

The if - else statement is used to carry out a logical test and then take one of
two possible actions, depending on the outcome of the test (i.e. whether the
outcome is true or false).

The else portion of the if - else statement is optional. Thus, in its simplest
general form, the statement can be written
if (expression)
statement
The expression must be placed in parentheses, as shown. In this form, the
statement will be executed only if the expression has a nonzero value (i.e., if
expression is true). If the expression has a value of zero (i.e., if expression is
false), then the statement will be ignored.

The statement can be either simple or compound. In practice, it is often a
compound statement which may include other control statements.
The general form of an if statement which includes the else clause is
 if (expression)
 statement 1
 else
 statement 2
If the expression has a nonzero value (i.e., if expression is true), then statement
1 will be executed. Otherwise (i.e., if expression is false), statement 2 will be
executed
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ALGORITHM:

1) Start
2) Declare the required variables
3) Read the coefficients a,b,c of quadratic equation
4) Calculate d=b2-4ac
5) IF d<0,display roots are imaginary & goto step 6
    else
    calculate x=(-b+ sqrt(d))/2a
    y=(-b-sqrt(d))/2a
6) Display real roots x,y
7) Stop.

 Finding minimum and maximum numbers of a given set
Maximum and Minimum:

1. Let us consider simple problem that can be solved by the divide-and conquer 
technique.

2. The problem is to find the maximum and minimum value in a set of ‘n’ 
elements.

3. By comparing numbers of elements, the time complexity of this algorithm 
can be analyzed.

4. Hence, the time is determined mainly by the total cost of the element 
comparison.

Explanation:
a. Straight MaxMin requires 2(n-1) element comparisons in the best, average & worst
    cases.
b. By realizing the comparison of a [i]max is false, improvement in a algorithm can be
    done.
c. Hence we can replace the contents of the for loop by, If (a [i]> Max) then Max = a
    [i]; Else if (a [i]< 2(n-1)
d. On the average a[i] is > max half the time, and so, the avg. no. of comparison is
    3n/2-1.
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A Divide and Conquer Algorithm for this problem would proceed as follows:
a. Let P = (n, a [i],……,a [j]) denote an arbitrary instance of the problem.
b. Here ‘n’ is the no. of elements in the list (a [i],….,a[j]) and we are interested in 

finding the maximum and minimum of the list.
c. If the list has more than 2 elements, P has to be divided into smaller instances.
d. For example, we might divide ‘P’ into the 2 instances, P1=([n/2],a[1],…..a[n/2])
   & P2= ( n-[n/2], a[[n/2]+1],….., a[n]) After having divided ‘P’ into 2 smaller
    sub problems, we can solve them by recursively invoking the same divide-and
    conquer algorithm.

Algorithm:

Example:

A 1 2 3 4 5 6 7 8 9

Values 22 13 -5 -8 15 60 17 31 47
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Tree Diagram:

i. As shown in figure 4, in this Algorithm, each node has 4 items of information: 
i, j, max & min.

ii. In figure 4, root node contains 1 & 9 as the values of i& j corresponding to the 
initial call to MaxMin.

iii. This execution produces 2 new calls to MaxMin, where i& j have the values 
1, 5 & 6, 9 respectively & thus split the set into 2 subsets of approximately 
the same size.

iv. Maximum depth of recursion is 4.

Complexity:

If T(n) represents this no., then the resulting recurrence relations is
T (n)=T([n/2]+T[n/2]+2  n>2
1  n=2
1  n=1
When ‘n’ is a power of 2, n=2k for some positive integer ‘k’, then
T (n) = 2T(n/2) +2
 = 2(2T(n/4)+2)+2
 = 4T(n/4)+4+2
 *
 *
 = 2k-1 T (2) + Σ 1 ≤ I ≤ k-1 ≤ 2i
 = 2k-1+ 2k - 2
T(n) = (3n/2) – 2

Note that (3n/2) - 2 is the best-average and worst-case no. of comparisons when ‘n’ is
a power of 2
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Finding if a number is prime number
Algorithm 

Take a number as input.
1. Test the divisibility of the number against a list of numbers ranging from 2 to the 

number less than the given number by one (For example, if the input number is 
35, then check if the number is divisible by any of the numbers from 2 to 34).

2. If the given number is divisible by any number within the specified range, then 
the number is not prime.

3. But if the number is not divisible by any number within the range, then it is a 
prime number.

Pseudo-code:
1. Input number as n
2. For any number i between 2 and n - 1, check if n % i == 0
3. Continue the loop till the end or till n is divisible by any value of i.
4. If n % i == 0 for any value of i, then break/exit the loop. The number is not prime.
5. Otherwise if n % i != 0 for any value of i, then continue the loop till the end, and 

declare the number as prime.

Different types of sorting techniques

Sorting is a technique to rearrange the elements of a list in ascending or descending
order, which can be numerical, lexicographical, or any user-defined order. Sorting is
a process through which the data is arranged in ascending or descending order. Sorting
can be classified in two types;

Internal Sorts: This method uses only the primary memory during sorting process. All 
data items are held in main memory and no secondary memory is required this sorting 
process. If all the data that is to be sorted can be accommodated at a time in memory 
is called internal sorting. There is a limitation for internal sorts; they can only process 
relatively small lists due to memory constraints. There are 3 types of internal sorts.
 
(i) SELECTION SORT : Ex: Selection sort algorithm, Heap Sort algorithm

(ii) INSERTION SORT : Ex: Insertion sort algorithm, Shell Sort algorithm

(iii) EXCHANGE SORT : Ex:- Bubble Sort Algorithm, Quick sort algorithm
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External Sorts: Sorting large amount of data requires external or secondary memory. 
This process uses external memory such as HDD, to store the data which is not fit into 
the main memory. So, primary memory holds the currently being sorted data only. 
All external sorts are based on process of merging. Different parts of data are sorted 
separately and merged together.

Ex:- Merge Sort
Bubble sort. 
  /* bubble sort implementation  */
#include<stdio.h>
#include<conio.h>
void main()
{
int i,n,temp,j,arr[25];
clrscr();
printf(“Enter the number of elements in the Array: “); scanf(“%d”,&n);
printf(“\nEnter the elements:\n\n”);
for(i=0 ; i<n ; i++)
{
printf(“ Array[%d] = “,i);
scanf(“%d”,&arr[i]);
}
for(i=0 ; i<n ; i++)
{
for(j=0 ; j<n-i-1 ; j++)
{
if(arr[j]>arr[j+1]) //Swapping Condition is Checked
{
temp=arr[j];
arr[j]=arr[j+1];
arr[j+1]=temp;
}
}
}
printf(“\nThe Sorted Array is:\n\n”);
for(i=0 ; i<n ; i++)
{
printf(“ %4d”,arr[i]);
}
getch();
}
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Time Complexity of Bubble Sort :
The complexity of sorting algorithm is depends upon the number of comparisons that
are made. Total comparisons in Bubble sort is: n ( n – 1) / 2 ≈ n 2 – n
 
Best case: O (n2)
Average case: O (n2)
Worst case:        O (n2)

In bubble sort method the list is divided into two sub-lists sorted and unsorted. The 
smallest element is bubbled from unsorted sub-list. After moving the smallest element 
the imaginary wall moves one element ahead. The bubble sort was originally written 
to bubble up the highest element in the list. But there is no difference whether highest 
/ lowest element is bubbled. This method is easy to understand but time consuming. 
In this type, two successive elements are compared and swapping is done. Thus, step-
by-step entire array elements are checked. Given a list of ‘n’ elements the bubble sort 
requires up to n-1 passes to sort the data.

Algorithm: 
Step 1: Repeat for i from 0 to n-1
Step 2: Repeat for j from 1 to n
Step 3: if a[i]>a[j]
Step 4: swap the values of a[i] and a[j]
Step 5: End j loop
Step 6: End i loop
Step 7: End

Example:
Ex:- A list of unsorted elements are: 30 20 10 40 60 50  80
(Bubble up for smallest value shown here)

30 20 10 40 60 50 80
a[0] a[11] a[2] a[3] a[4] a[5] [6]
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 1St Iteration : Index = 0

10   20 30  40 60 50 80

 2nd Iteration: Index = 1
 

10   20 30  40 60 50 80

 3rd  Iteration: Index = 2
 

10   20 30  40 60 50 80
 
 4th Iteration: Index = 3
 

10   20 30  40 60 50 80

 5th  Iteration: Index = 4
 

10   20 30  40 50 60 80

 6th  Iteration: Index = 5
 

10   20 30  40 50 60 80

 7th Iteration: Index = 6
 

10   20 30  40 50 60 80

A list of sorted elements now :  10  20  30  40  50  60  80

Example Problem:

Show the bubble sort results for each pass for the following initial array of elements.
35 18 7 12 5 23 16 3 1
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        Insertion sort . 

/*Program to sort elements of an array using insertion sort method*/
#include<stdio.h>
#include<conio.h>
void main( )
{
int a[10],i,j,k,n;
clrscr( );
printf(“How many elements you want to sort?\n”);
scanf(“%d”,&n);
printf(“\nEnter the Elements into an array:\n”);
for (i=0;i<n;i++)
scanf(“%d”,&a[i]);
for(i=1;i<n;i++)
{
k=a[i];
for(j= i-1; j>=0 && k<a[j]; j--)
a[j+1]=a[j];
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a[j+1]=k;
} printf(“\n\n Elements after sorting: \n”); for(i=0;i<n;i++)
printf(“%d\n”, a[i]); getch( );
}      

OUTPUT:      
How many elements you
want to sort ? : 6
Enter elements for an 7
arrry: 8 23 45 8 32 6
After Sorting the 
elements are : 8 23 32 36 45 78

Insertion sort example.
 Both the selection and bubble sorts exchange elements. But insertion sort does 

not exchange elements. In insertion sort the element is inserted at an appropriate 
place similar to card insertion. Here the list is divided into two parts sorted and 
unsorted sub-lists. In each pass, the first element of unsorted sub list is picked up 
and moved into the sorted sub list by inserting it in suitable position. Suppose we 
have ‘n’ elements, we need n-1 passes to sort the elements.

Insertion sort works this way:
It works the way you might sort a hand of playing cards:

1. We start with an empty left hand [sorted array] and the cards face down on the 
table [unsorted array].

2. Then remove one card [key] at a time from the table [unsorted array], and insert it 
into the correct position in the left hand [sorted array].

3. To find the correct position for the card, we compare it with each of the cards 
already in the hand, from right to left.

INSERTION_SORT (A)
1. FOR j ← 2 TO length[A]
2. DO key ← A[j]
3. {Put A[j] into the sorted sequence A[1 . . j − 1]}
4. i ← j − 1
5. WHILE i > 0 and A[i] > key
6. DO A[i +1] ← A[i]
7. i ← i − 1
8. A[i + 1] ← key
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Example: Following figure (from CLRS) shows the operation of INSERTION-SORT
on the array A= (5, 2, 4, 6, 1, 3). Each part shows what happens for a particular iteration
with the value of j indicated. j indexes the “current card” being inserted into the hand.

Read the figure row by row. Elements to the left of A[j] that are greater than A[j] move
one position to the right, and A[j] moves into the evacuated position.

Ex:- A list of unsorted elements are:  78  23  45  8  32  36.
The results of insertion sort for
each pass is as follows:-

 A list of sorted elements now : 8 23 32 36 45 78

 the insertion sort results for each insertion for the following initial array of 
elements

 . 25 6 15 12 8 34 9 18 2
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Selection Sort: 
the selection sort results for each pass for the following initial array of elements
. 21 6 3 57 13 9 14 18 2

Selection sort. 
/* program to sort elements of an array
using selection sort*/ #include<stdio.h>
void main( )
{
int i,j,t,n,min,a[10];
clrscr( );
printf(“\n How many elements you want to sort? “); scanf(“%d”,&n);
printf(“\Enter elements for an array:”);
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for(i=0;i<n;i++)
scanf(“%d”,&a[i]);
for(i=0;i<n;i++)
{
min=i;
for(j=i+1;j<n;j++)
if(a[j] > a[min])
{
min=j;
}
t=a[i];
a[i]=a[min];
a[min]=t;
} printf(“\nAfter sorting the elements are:”); for(i=0;i<n;i++)
printf(“%d “,a[i]);
getch( );
}

OUTPUT
How many elements you
want to sort? :   5
Enter elements for an
array :   2   6 4    8 5
After Sorting the 8  6   5  4   2
 elements are :                  

Algorithm for selection sort with example.

In selection sort the list is divided into two sub-lists sorted and unsorted. These two
lists are divided by imaginary wall. We find a smallest element from unsorted sub
list and swap it to the beginning. And the wall moves one element ahead, as the sorted
list is increases and unsorted list is decreases.

Assume that we have a list on n elements. By applying selection sort, the first element
is compared with all remaining (n-1) elements. The smallest element is placed at the
first location. Again, the second element is compared with remaining (n-1) elements.
At the time of comparison, the smaller element is swapped with larger element.
Similarly, entire array is checked for smallest element and then swapping is done
accordingly. Here we need n-1 passes or iterations to completely rearrange the data.
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Algorithm: Selection_Sort ( A [ ] , N )
Step 1 : Repeat  For K = 0 to N – 2 Begin
Step 2 : Set  POS = K
Step 3 : Repeat for J = K + 1 to N – 1    1   Begin
  If A[ J ] < A [ POS ]
  Set  POS = J
      End For
 Step 5 :     Swap A [ K ] with A [ POS ]
   End For
 Step 6 :    Exit

Ex:- A list of unsorted elements are: 23 78 45 8 32 56

A list of sorted elements now : 8 23 32 45 56 78

Divide and Conquer: This is a special case of recursion in which given problem is 
divided into two or more sub-problems of exactly same type and solution to problem 
is expressed in terms of solution to sub-problem. i.e. Dividing the list of elements into 
two approximately equal parts recursively and find solution independently then merged 
together into single list. Quick and merge sorts are based on Divide and Conquer concept.

The divide and conquer strategy solves a problem by :
1. Breaking into sub problems that are themselves smaller instances of the same type 

of problem.
2. Recursively solving these sub problems.
3. Appropriately combining their answers.
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Two types of sorting algorithms which are based on this divide and conquer algorithm :

Linear search procedure or algorithm with a suitable example.

Linear search technique is also known as sequential search technique. The linear search 
is a method of searching an element in a list in sequence. In this method, the array is 
searched for the required element from the beginning of the list/array or from the last 
element to first element of array and continues until the item is found or the entire list/
array has been searched.

Algorithm:

Step 1: set-up a flag to indicate “element not found”
Step 2: Take the first element in the list
Step 3: If the element in the list is equal to the desired element

•  Set flag to “element found”
• Display the message “element found in the list” 
• Go to step 6

Step 4: If it is not the end of list,
• Take the next element in the list
• Go to step 3

Step 5: If the flag is “element not found”

 Display the message
 “element not found” Step 6: End of the Algorithm

Advantages:

1. It is simple and conventional method of searching data. The linear or sequential 
name implies that the items are stored in a systematic manner.

2. The elements in the list can be in any order. i.e. The linear search can be 
applied on sorted or unsorted linear data structure.

Disadvantage:

1. This method is insufficient when large number of elements is present in list.
2. It consumes more time and reduces the retrieval rate of the system.
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Time complexity: O(n)
Formulate recursive algorithm for binary search with its timing analysis.

Binary search is quicker than the linear search. However, it cannot be applied on 
unsorted data structure. The binary search is based on the approach divide-and-
conquer. The binary search starts by testing the data in the middle element of the 
array. This determines target is whether in the first half or second half. If target is in 
first half, we do not need to check the second half and if it is in second half no need to 
check in first half. Similarly we repeat this process until we find target in the list or not 
found from the list. Here we need 3 variables to identify first, last and middle elements.

To implement binary search method, the elements must be in sorted order. Search is
performed as follows:

• The key is compared with item in the middle position of an array
• If the key matches with item, return it and stop
• If the key is less than mid positioned item, then the item to be found must be 

in first half of array, otherwise it must be in second half of array.
• Repeat the procedure for lower (or upper half) of array until the element is 

found.

Recursive Algorithm:
Binary_Search(a,key,lb,ub) 
     begin
 Step 1: [initialization]
      lb=0
     ub=n-1;
Step 2: [search for the item]
  Repeat through step 4 while lower bound(lb) is less than
Step 3: upper bound.
  [obtain the index of middle value]
Step 4: mid = (lb+ub)/2
              [compare to search for item]
  if(key < a[mid]) then
     ub=mid-1
     otherwise if( key > a[mid]) then
            lb=mid+1;
    otherwise if(key==a[mid]) Write “match found”
            return (mid)
    return Binary_Search(a,key,lb,ub)
 



17 Programming for Problem Solving

For Micro Notes by the 
Student

ACE Engineering College : Ankushapur, Ghatkesar, Telangana 501301 (EAMCET Code: ACEG)

Step 5: [unsuccessful search]
     Write “match not found”
Step 6: [end of algorithm]

C program that searches a value in a stored array using linear search.
#include<stdio.h>
int linear(int [ ],int,int);
void main( )
{
int a[20], pos = -1, n, k, i;
clrscr( );
printf(“\nEnter the n value:”);
scanf(“%d”,&n);
printf(“\nEnter elements for an array:”);
for(i=0; i<n ;i++)
scanf(“%d”,&a[i]);
printf(“\nEnter the element to be searched:”);
scanf(“%d”,&k);

pos=linear(a,n,k);       
if(pos != -1)       
printf(“\n Search successful element found at position %d”,pos);  
else       
printf(“\n Search unsuccessful, element not found”);    
getch( );       
}       
int linear(int a[ ],int n,int k)      
{       
int i;       
for(i=0;i<n;i++)       
{       
if(a[i]==k)       
return(i);       
}       
return -1;       
}       
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Output:       
Enter the n value : 5     
Enter elements for an array : 11 2 23 14 55
Enter the element to be searched: 14    
Search successful element found at position : 3   

20. Write a program for recursive binary search to find the given element within array. 
For What data binary search is not applicable?

/* recursive binary search*/

#include<stdio.h>
int bsearch(int [ ],int, int, int);
void main( )
{
int a[20],pos,n,k,i,lb,ub;
clrscr( );
printf(“\nEnter the n value:”);
scanf(“%d”,&n);
printf(“\nEnter elements for an array:”);
for(i=0;i<n;i++)
scanf(“%d”,&a[i]);
printf(“\nEnter the key value:”);
scanf(“%d”,&k);
lb=0;
ub=n-1;
pos=bsearch(a,k,lb,ub);
if(pos!=-1)
printf(“Search successful, element found at position %d”,pos); else
printf(“Search unsuccessful, element not found”);
getch( );
}
int bsearch(int a[ ], int k, int lb, int ub)
{
int mid;
while(ub>=lb)
{
mid=(lb+ub)/2;
if(k<a[mid])



19 Programming for Problem Solving

For Micro Notes by the 
Student

ACE Engineering College : Ankushapur, Ghatkesar, Telangana 501301 (EAMCET Code: ACEG)

   ub=mid-1;
else if(k>a[mid])
lb=mid+1;        
else if(k==a[mid])        
return(mid);        
return(bsearch(a,k,lb,ub));       
}        
return -1;        
}        

OUTPUT:        
Enter ‘n’ value :   6      
Enter elements for an array: 10 32 25 84 55 78
Enter the element to be searched : 78     
Search successful, Element found at Position : 5   

C program that searches a value in a stored array using recursive linear search.

/* recursive program for Linear Search*/
#include<stdio.h>
int linear(int [ ],int,int);
void main( )
{
int a[20],pos=-1,n,k,i;
clrscr();
printf(“\nEnter  n value:”);
scanf(“%d”,&n);
printf(“\nEnter elements for an array:”);
for(i=0;i<n;i++)
scanf(“%d”,&a[i]);
printf(“\n Enter the element to be searched:”);
scanf(“%d”,&k);

pos=linear(a,n,k);       
if(pos!=-1)       
printf(“\n Search successful, Element found at Position %d”,pos);  
else       
printf(“Search unsuccessful, element not found “);
getch( );       
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}       
int linear(int a[ ],int n,int k)       
{       
int i;       
for(i=n-1;i>=0;i--)       
{       
if(a[i]==k)       
return(i);       
else       
{       
n=n-1;       
return(linear(a,n,k));       
}       
}       
return -1;       
}       

Output:       
Enter ‘n’ value : 6      
Enter elements for an array: 10 32 22 84 55 78
Enter the element to be searched : 55    
Search successful, Element found at Position : 4   

 Write a C program that searches a value in a stored array using non recursive
binary search.

#include<stdio.h>
int bsearch(int [ ],int,int);
void main( )
{
int a[20],pos,n,k,i;
clrscr();
printf(“\nEnter the n value:”);
scanf(“%d”,&n);
printf(“\nEnter elements for an array:”);
for(i=0;i<n;i++)
scanf(“%d”,&a[i]);
printf(“\nEnter the key value:”);
scanf(“%d”,&k);
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pos=bsearch(a,n,k);
if(pos!= -1)
printf(“Search successful, element found at position %d”,pos); else
printf(“Search unsuccessful, element not found”);
getch( );
}
int bsearch(int a[ ],int n, int k)
{
int lb=0,ub,mid;
lb=0;
ub=n-1;
while(ub>=lb)
{

mid=(lb+ub)/2;        
if(k<a[mid])        
ub=mid-1;        
else if(k>a[mid])        
lb=mid+1;        
else if(k==a[mid])        
return(mid);        
}        
return -1;        
}

OUTPUT        
Enter ‘n’ value : 67       
Enter elements for an array: 35 10 32 25 84 55 78
Enter the element to be searched : 25     
Search successful, Element found at Position: 3    

Basic concept of order of complexity through the example programs
Complexity of an algorithm is a measure of the amount of time and/or space required
by an algorithm for an input of a given size (n).

Time for an algorithm to run t(n)
A function of input. However, we will attempt to characterize this by the size of the
input. We will try and estimate the WORST CASE, and sometimes the BEST CASE,
and very rarely the AVERAGE CASE.
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What do we measure?
In analysing an algorithm, rather than a piece of code, we will try and predict the
number of times “the principle activity” of that algorithm is performed. 

For example, if we are analysing a sorting algorithm we might count the number of
comparisons performed, and if it is an algorithm to find some optimal solution, the
number of times it evaluates a solution. 

Worst Case
... is the maximum run time, over all inputs of size n, ignoring effects (a) through (d)
above. That is, we only consider the “number of times the principle activity of that
algorithm is performed”.

Best Case
In this case we look at specific instances of input of size n. For example, we might get
best behaviour from a sorting algorithm if the input to it is already sorted.

Average Case
Arguably, average case is the most useful measure. It might be the case that worst case
behaviour is pathological and extremely rare, and that we are more concerned about
how the algorithm runs in the general case. 
Unfortunately this is typically a very difficult thing to measure. Firstly, we must in
some way be able to define by what we mean as the “average input of size n”. We
would need to know a great deal about the distribution of cases throughout all data
sets of size n. Alternatively we might make a possibly dangerous assumption that all 
data sets of size n are equally likely. Generally, in order to get a feel for the average
case we must resort to an empirical study of the algorithm, and in some way classify
the input (and it is only recently with the advent of high performance, low cost
computation, that we can seriously consider this option).

Example:
Imagine a classroom of 100 students in which you gave your pen to one person. Now,
you want that pen. Here are some ways to find the pen and what the O order is.

O(n2): You go and ask the first person of the class, if he has the pen. Also, you ask this
person about other 99 people in the classroom if they have that pen&Soon,This is what
we call O(n2).

O(n): Going and asking each student individually is O(N).
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O(log n): Now I divide the class in two groups, then ask: “Is it on the left side, or the
right side of the classroom?” Then I take that group and divide it into two and ask again,
and so on. Repeat the process till you are left with one student who has your pen. This 
is what you mean by O(log n).

Example 1: Frequency count method
Algo sum(A,n)
{
      s=0; -----------  1
      for(i=0;i<n;i++) ------------------ n+1
      {
          s=s + a[i]; -------------------- n
      }
return s; --------------------------- 1
} 

Time required to execute above statements is  1+n+1+n+1 = 2n+3
Hence time complexity is O(n) 
Space required for above statements A Value 1 S Value 1 N Value n and i value N
Total space is n+3
Hence space complexity is O(n)

Example 2: Sum of two matrices

  Algo Add(A,B,n)
  {
   For(i=0;i<n;i++)   ----------------- n+1
   {
                                   For (j=0; j<n;j++)  ----------- n(n+1)
                                   {
     C[i][j] = a[i][j] + b[i][j]; ------- n*n
                                   }
                          }
                 }
                             
Time required to execute above statements is 2n^2+2n+1 = O(n^2)
Hence time complexity is O(n) 
Space required for above statements A Value n^2 B Value n^2 C Value n^2 n value is 1
i and j values Are 1.
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Total space is 3n^2+n
Hence space complexity is O(n^2)

Time and Space complexity of different sorting algorithms:

S.No Algorithm                  Complexity

Best Average Worst
1 Selction Sort Ω(n^2) θ(n^2) O(n^2)

2 Bubble Sort Ω(n) θ(n^2) O(n^2)

3 Insertion Sort Ω(n) θ(n^2) O(n^2)

4 Quick Sort Ω(n log(n)) θ(n log(n)) O(n^2)

5 Merge Sort Ω(n log(n)) θ(n log(n))  O(n log(n))

Marks Questions 2 & 3 Marks Questions

1. What is searching?
2. What is sorting?
3. Explain working of binary search?
4. Explain working of linear search?
5. Explain working of bubble sort?
6. Explain working of selection sort?
7. Exaplin the properties of an algorithm?
8. What is time complexity? explain with example

5 Marks Questions

1. What is searching? Explain linear and binary search techniques? 
2. What is sorting? Explain bubble, insertion, selection sorts with example ? 
3. Explain selection sort and bubble sort with a suitable example.                             
4. What are searching operations on linear lists? Explain the singly linked list 

implementation. 
5. Explain the following : 
  a. Bubble sort
 b. Binary Search
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6.  i. What do you mean by sorting? Mention the different types of sorting, give  
     some examples and explain any one indetail.

 ii. Compare the advantage and disadvantage of bubble, insertion and selection 
sort.

9. Trace through the steps by hand to sort the following list in Bubble sort.
                                   28 7 39 3 63 13 61 17 50 21 

10. Sort the following numbers using selection sort and give the required steps.
                             96,31,27,42,34,76,61,10,4 

11. Write a C program for implementing the binary search and search for a given 
number in the list. 

12. Explain linear and binary search methods .

13. Write an algorithm or C program for insertion sort. 


