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27.
28.
29.
30.

SEARCHING ALGORITHM:
Linear Search:

Linear search in C programming: The following code implements linear search
(Searching algorithm) which is used to find whether a given number is present in an
array and if it is present then at what location it occurs. It is also known as
sequential search. It is straightforward and works as follows: We keep on comparing
each element with the element to search until it is found or the list ends.

Linear search C program

#include <stdio.h>

int main()

{

int array[100], search, c, n;

printf("Enter number of elements in array\n");
scanf("%d", &n);

. printf("Enter %d integer(s)\n", n);

for (c = 0;c <n; ctt)
scanf("%d", &array|c]);

printf("Enter a number to search\n");

. scanf("%d", &search);
. for(c=0;c<n;c++)
A
if (array[c] == search) /*/f required element is found */
{
printf("%d is present at location %d.\n", search, c+1);
break;
}
.
. if (c==n)
printf("%d isn't present in the array.\n", search);
return O;
}
Out put:

Enter the number of elements in array

5
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Enter 5 elements
5
6
4
2
9

Enter the number to search
4

4 is present at location 3

Binary Search Program:

C program for binary search: This code implements binary search in C language. It
can only be used for sorted arrays, but it's fast as compared to linear search. If you
wish to use binary search on an array which isn't sorted, then you must sort it using
some sorting technique say merge sort and then use the binary search algorithm to
find the desired element in the list. If the element to be searched is found then its
position is printed. The code below assumes that the input numbers are
in ascending order.

#include <stdio.h>
int main()
{

int ¢, first, last, middle, n, search, array[100];

printf("Enter number of elements\n");
scanf("%d",&n);

printf("Enter %d integers\n', n);

for (c = 0; c < n; ct+)
scanf("%d" &array|c]);

printf("Enter value to find\n");
scanf("%d", &search);

first = 0;



19. last=n-1,

20. middle = (first+last)/2;

21.

22. while (first <= last) {

23.  if (array[middle] < search)

24. first = middle + 1;

25. elseif (array[middle] == search) {

26. printf("%d found at location %d.\n", search, middle+1);
27. break;

28. }

29. else

30. last = middle - 1;

31.

32. middle = (first + last)/2;

33. }

34. if (first > last)
35.  printf("Not found! %d isn't present in the list.\n", search);
gg return O;
38.}
Enter number of Elements
7
Enter 7 integers
-4
5
8
9
11
43
485
Enter value to find

11

11 found at location 5



SORTING ALGORITH:
BUBBLE SORT

Bubble sort algorithm starts by comparing the first two elements of an array and
swapping if necessary, i.e., if you want to sort the elements of array in ascending
order and if the first element is greater than second then, you need to swap the
elements but, if the first element is smaller than second, you mustn't swap the
element. Then, again second and third elements are compared and swapped if it is
necessary and this process go on until last and second last element is compared
and swapped. This completes the first step of bubble sort.If there are n elements to
be sorted then, the process mentioned above should be repeated n-1 times to get
required result. But, for better performance, in second step, last and second last
elements are not compared becuase, the proper element is automatically placed at
last after first step. Similarly, in third step, last and second last and second last and
third last elements are not compared and so on.

/*C Program To Sort data in ascending order using bubble sort.*/

#include <stdio.h>
int main()

{
int data[100],i,n,step,temp;

printf("Enter the number of elements to be sorted: ");
scanf("%d",&n);

for (i=0;i<n;++i)

{ printf("%d. Enter element: ",i+1);

scanf("%d",&datali]);

}
for(step=0;step<n-1;++step)
for(i=0;i<n-step-1;++i)

if(datali]>data[i+1]) /* To sort in descending order, change > to < in this line. */
{

temp=datali];

datali]=data[i+1];



datali+1]=temp;
}
}

printf("In ascending order: ");
for(i=0;i<n;++i)

printf("%d "datali]);

return O;

}

Enter the number of elements to be sorted: 6
1. Enter element: 12

2. Enter element: 3

3. Enter element: 0

4. Enter element: -3

5. Enter element: 1

6. Enter element: -9

In ascending order:-9-301313

INSERTION SORT:
Suppose, you want to sort elements in ascending order. Then,

Step 1: The second element of an array is compared with the elements that appear
before it (only first element in this case). If the second element is smaller than first
element, second element is inserted in the position of first element. After first step,
first two elements of an array will be sorted.

Step 2: The third element of an array is compared with the elements that appears
before it (first and second element). If third element is smaller than first element, it is
inserted in the position of first element. If third element is larger than first element
but, smaller than second element, it is inserted in the position of second element. If
third element is larger than both the elements, it is kept in the position as it is. After
second step, first three elements of an array will be sorted.

Step 3: Similarly, the fourth element of an array is compared with the elements that
appear before it (first, second and third element) and the same procedure is applied
and that element is inserted in the proper position. After third step, first four
elements of an array will be sorted. If there are n elements to be sorted. Then, this
procedure is repeated n-1 times to get sorted list of array.

/*sorting Elements of an array in ascending order using insertion sort algorithm*/
#include<stdio.h>
int main()

{

int data[100],n,temp,i,;



printf("Enter number of terms(should be less than 100): ");
scanf("%d",&n);
printf("Enter elements: ");
for(i=0;i<n;i++)

{

scanf("%d",&datali]);

}

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

{

temp = datali];

j=i-1;

while(temp<datal[j] && j>=0)

/*To sort elements in descending order, change temp<datalj] to temp>datalj] in
above line.*/

{

datalj+1] = datalj];

s

}

datalj+1]=temp;

}

printf("In ascending order: ");
for(i=0; i<n; i++)
printf("%d\t",datali]);

return O;

}
OUT PUT:



Enter number of terms (should be less than 100): 5
Enter elements: 12

1

2

5

3

Inascendingorder:1 2 3 5 12

SELECTION SORT:
Selection sort algorithm starts by comparing first two elements of an array and

swapping if necessary, i.e., if you want to sort the elements of array in ascending
order and if the first element is greater than second then, you need to swap the
elements but, if the first element is smaller than second, leave the elements as it is.
Then, again first element and third element are compared and swapped if necessary.
This process goes on until first and last element of an array is compared. This
completes the first step of selection sort.

If there are n elements to be sorted then, the process mentioned above should be
repeated n-1 times to get required result. But, for better performance, in second step,
comparison starts from second element because after first step, the required
number is automatically placed at the first (i.e, In case of sorting in ascending order,
smallest element will be at first and in case of sorting in descending order, largest
element will be at first.). Similarly, in third step, comparison starts from third element
and so on.

#include <stdio.h>

int main()

{

int data[100],i,n,steps,temp;

printf("Enter the number of elements to be sorted: ");
scanf("%d",&n);

for(i=0;i<n;++i)



printf("%d. Enter element: "i+1);

scanf("%d",&datali]);

}

for(steps=0;steps<n;++steps)

for(i=steps+1;i<n;++i)

{

if(data[steps]>datali])

/* To sort in descending order, change > to <. */

{
temp=datal[steps];

data[steps]=datali];
data[i]=temp;
}
}

printf("In ascending order: ");

for(i=0;i<n;++i)

printf("%d ",datali]);

return O;

}

OUT PUT:

Enter the number of elements to be sorted: 5
1. Enter element: 12

2. Enter element; 1



3. Enter element: 23
4. Enter element: 2
5. Enter element: 0

In ascending order: 01212 23

STRUCTURE AND UNION

Structure is a collection of variables (can be of different types) under a single name.

For example: You want to store information about a person: his/her name,
citizenship number and salary. You can create different
variables name, citNo and salary to store these information separately.

What if you need to store information of more than one person? Now, you need to
create different variables for each information per person: name1,citNo1, salary1,
name2, citNo2, salary2etc. A better approach would be to have a collection of all
related information under a single name Person structure, and use it for every person

#include <stdio.h>
struct student

{

char name[50];

int roll;

float marks;

}s;

int main()

{

printf("Enter information:\n");
printf("Enter name: ");

scanf("%s", s.name);



printf("Enter roll number: ");
scanf("%d", &s.roll);

printf("Enter marks: ");
scanf("%f", &s.marks);
printf("Displaying Information:\n");
printf("Name: ");

puts(s.name);
printf("Roll number: %d\n",s.roll);
printf("Marks: %.1f\n", s.marks);
return O;

}

Enter information:

Enter name: Jack

Enter roll number: 23

Enter marks: 34.5

Displaying Information:

Name: Jack

Roll number: 23

Marks: 34.5

Program on Union:

#include <stdio.h>

union Job



float salary;

int workerNo;

i

int main()

{

j.salary =12.3;

j-workerNo = 100;

printf("Salary = %.1f\n", j.salary);
printf("Number of workers = %d", j.workerNo);

return O;

}



DYNAMIC MEMORY ALLOCATION:

An array is a collection of fixed number of values of a single type. That is, you need
to declare the size of an array before you can use it.

Sometimes, the size of array you declared may be insufficient. To solve this issue,
you can allocate memory manually during run-time. This is known as dynamic
memory allocation in C programming.

There are 4library functions defined under <stdlib.h> makes dynamic memory
allocation in C programming. They are malloc(), calloc(), realloc() and free().

malloc():

Syntax of malloc()

ptr = (cast-type*) malloc(byte-size)

Example:
ptr = (int*) malloc(100 * sizeof(int));

Considering the size of int is 4 bytes, this statement allocates 400 bytes of memory.
And, the pointer ptr holds the address of the first byte in the allocated memory.

However, if the space is insufficient, allocation fails and returns a NULL pointer.

calloc()

The name "calloc" stands for contiguous allocation.

The malloc() function allocates a single block of memory.
Whereas, calloc() allocates multiple blocks of memory and initializes them to zero.

Syntax of calloc()
ptr = (cast-type*)calloc(n, element-size);
Example:

ptr = (float*) calloc(25, sizeof(float));



This statement allocates contiguous space in memory for 25 elements each with the
size of float.

free()

Dynamically allocated memory created with either calloc() or malloc() doesn't get
freed on their own. You must explicitly use free() to release the space.

Syntax of free()

free(ptr);
This statement frees the space allocated in the memory pointed by ptr.

Example 1: malloc() and free()

This program calculates the sum of n numbers entered by the user. To perform this
task, memory is dynamically allocated using malloc(), and memory is freed
using free() function.

#include <stdio.h>

#include <stdlib.h>

int main()

{

int n, i, *ptr, sum = 0;

printf("Enter number of elements: ");
scanf("%d", &n);

ptr = (int*) malloc(n * sizeof(int));
if(ptr == NULL)

{

printf("Error! memory not allocated.");
exit(0);

}

printf("Enter elements: ");



for(i = 0;i < n; ++i)

{

scanf("%d", ptr + i);

sum += *(ptr + i);

}

printf("Sum = %d", sum);
free(ptr);

return O;

}

Example 2: calloc() and free()

This program calculates the sum of n numbers entered by the user. To perform this
task, calloc() and free() is used.

#include <stdio.h>
#include <stdlib.h>
int main()
{
int n, i, *ptr, sum = 0;
printf("Enter number of elements: ");
scanf("%d", &n);
ptr = (int*) calloc(n, sizeof(int));

if(ptr == NULL)

printf("Error! memory not allocated.");

exit(0);



}

printf("Enter elements: ");
for(i = 0; i < n; ++i)

{

scanf("%d", ptr + i);

sum += *(ptr + i);

}

printf("Sum = %d", sum);
free(ptr);

return O;
}
realloc():

If the dynamically allocated memory is insufficient or more than required, you can
change the size of previously allocated memory using realloc() function

Syntax of realloc()

ptr = realloc(ptr, x);
Here, ptr is reallocated with new size x.

Example 3: realloc()

#include <stdio.h>
#include <stdlib.h>
int main()

{

int *ptr, i, n1, n2;



printf("Enter size of array: ");

scanf("%d", &n1);

ptr = (int*) malloc(n1 * sizeof(int));
printf("Addresses of previously allocated memory: ");
for(i=0;i<nT; ++i)

printf("%u\n",ptr + i);

printf("\nEnter new size of array: ");

scanf("%d", &n2);

ptr = realloc(ptr, n2 * sizeof(int));
printf("Addresses of newly allocated memory: ");
for(i = 0; i < n2; ++i)

printf("%u\n", ptr + i);

return O;

}

output will be:

Enter size of array: 2

Addresses of previously allocated memory:26855472
26855476

Enter new size of array: 4

Addresses of newly allocated memory:26855472
26855476

26855480

26855484



PROGRAM ON POINTER:

Pointers are used in C program to access the memory and manipulate the address.

If you have a variable varin your program, &var will give you its address in the
memory, where & is commonly called the reference operator.

You must have seen this notation while using scanf() function. It was used in the
function to store the user inputted value in the address of var.

scanf("%d", &var);

In above source code, value 5 is stored in the memory location 2686778. var is just
the name given to that location.

Pointer variables

In C, you can create a special variable that stores the address (rather than the value).
This variable is called pointer variable or simply a pointer.

How to create a pointer variable?

data_type* pointer_variable_name;
int* p;
Above statement defines, p as pointer variable of type int.

Reference operator (&) and Dereference operator (*)

As discussed, & is called reference operator. It gives you the address of a variable.

Likewise, there is another operator that gets you the value from the address, it is
called a dereference operator *.

Below example clearly demonstrates the use of pointers, reference operator and
dereference operator.

Note: The * sign when declaring a pointer is not a dereference operator. It is just a



similar notation that creates a pointer.

Example: How Pointer Works?

#include <stdio.h>

int main()

{

int* pc, c;

c=22;

printf("Address of c: %u\n", &c);
printf("Value of c: %d\n\n", c);

pc = &c;

printf("Address of pointer pc: %u\n", pc);
printf("Content of pointer pc: %d\n\n", *pc);
c=1T1,

printf("Address of pointer pc: %u\n", pc);
printf("Content of pointer pc: %d\n\n", *pc);
*pc =2,

printf("Address of c: %u\n", &c);
printf("Value of c: %d\n\n", ¢);

return O;

}

Output

Address of c: 2686784

Value of c: 22

Address of pointer pc: 2686784
Content of pointer pc: 22

Address of pointer pc: 2686784



Content of pointer pc: 11
Address of c: 2686784
Value of c: 2

Explanation of the program

int* pc, c;
Here, a pointer pc and a normal variable c, both of type int, is created.

Since pc and c are not initialized at first, pointer pc points to either no address or a
random address. And, variable c has an address but contains a random garbage
value.

c=22;

This assigns 22 to the variablec, i.e., 22 is stored in the memory location of
variable c.

Note that, when printing &c (address of c), we use %u rather than %d since address
is usually

expressed as an unsigned integer (always positive).

pc=&c;

This assigns the address of variable c to the pointer pc.

You see the value of pc is same as the address of ¢ and the content of pcis 22 as
well.

c=1T1,

This assigns11tovariable c.

Since, pointer pc points to the same address as c, value pointed by pointer pcis 11 as
well.

*pc = 2;

This change the value at the memory location pointed by pointer pc to 2.

Since the address of the pointer pc is same as the address of c, value of c is also
changed to 2.






