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Naresh i Technologies C-DS Hand Notes

By Mr.Balu

/* Program of sorting using shell sort */

#include <stdio.h>
#define MAX 20

int main()

int arrfMAX],",j,k,n,incr;
printf("Enter the number of elements : ");
scanf("%d",&n);
for(i=0;i<n;i++)
{
printf{"Enter element %d : ",i+1);
scanf("%d",&art[i]);
¥
printf("Unsorted list is :\n");
for(i=0;i<n;i++)
printf("%d ",arr[i]);
printf("\nEnter maximum increment : ");
scanf("%d",&incr);
while(incr>=1)
{
for(j=incr;j<n;j++)
{
k=arr[j];

for(i = j-incr; 1 >= 0 && k <arr[i]; i- =incr) .

arr[i+incr]=arr[i]; -
arr[i+iner]=k; .
) SR .
printf("Increment=%d \n",incr);
for (i=0; i <n; i++) .
printf("%d ", arr[i]); - -
printf("\n"); '
incr=incr-2;

printf("Sorted list is :\n");

for (i=0;1i<n;it+t+)
printf("%d ", arri});

printf("\n");

return 0;

}
/* Program of sorting thrqﬁgh heapsort*/

# include <stdio.h>
int arr{20],n;
int main()
o
nt 1;
printf("Enter number of elements : ");
scanf("%d",&n);
for(i=0;i<n;i++)
{
1
printf("Enter element %d : *,i+1);
scanf("%d",&arrt[i]);
3

printf("Entered list is :\n");
display();
create_heap();
printf("Heap is :\n");
display();
heap_sort();
printf("Sorted list is :\n");
display();

}

void display()

{ . . ) . )
inti; ¢
for(i=0;i<n;i++)
printf("%d ",arr[i]);
printf("\n");

}

void create_heap()

{- .
Int 1;
for(i=0;i<n;i++)
insert(arr[i],i);

}

void insert(int num,int loc)

i
int pat;:
while(loc>0)

par=(loc-1)/2;

& if(num<=arr[par])

f.;arr[loc]=num;
- return;

. ":i'ai'r[loc]=arr[par];

Joc=par,

arr[0]=num;

void heap_sort()

int last;
for(last=n-1;last>0;last--)
del root(last);

}

void del_root(int last)
{
int left,right,i,temp;
i=0;
temp=arr{i];
arr[i]=arr[last];
arrflast]=temp;
left=2*i+1;
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right=2%i+2;
while(right<last)

{
_if(arr[i]>=arr[left] & &arr[i]|>=arr[right])
return;
if( arr[right]<=arr[left] )
{

temp=arr{i];
arr[i]=arr|left];
arr[left]=temp;
i=left;
}
else
{
temp=arr(i];
arr(i]=arr[right];
arr[right]=temp;
i=right;
}
left=2*i+1;
right=2%i+2;
}
if(left==last- 1 & &arr[i] <arr[left])
{
temp=arr[i];
arr[i]=arr[left];
arr{left]=temp;
} .
3

1% Progran_i of sorting using radix sort*/
# include<stdio.h> ' o
# include<malloc.h>

struct node
{

int info ;

struct node *link;
y*start=NULL,;

int main()

{

struct node *tmp,*q;
int i,n,item;

printf("Enter the number of elements in the list :

");

scanf("%d", &n);

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

{
printf("Enter element %d : ",i+1);
scanf("%d",&item);
tmp=malloc(sizeof(struct node));
tmp->info=item;
tmp->link=NULL;
if(start==NULL)

start=tmp;

else

{
g=start;
while(q->link!=NULL)
g=q->link;
g->link=tmp;

}

1

printf("Unsorted list is :\n");

display();

radix_sort();

printf("Sorted list is :\n");

display (); '

return 0;

}

void display()

{
struct node *p=start;
while( p 1=NULL)

printf("%d ", p->info); -
p=p->link; '

}
printf("\n");
}

void radix_sort()

int i,k,dig,maxdig,mindig,least_sig,most_sig;
_struct node *p, *rear[10], *front[10];
- least_sig=1;

most_sig=large dig(start);

" printf("PASS %d : Examining %dth digit from
right "Jkk);

for(i=0;i<=9;i++)

¢

rear[i]=NULL;
frontfi] = NULL ;

} .
maxdig=0;
mindig=9;
p=start ;
while(p!=NULL)

dig=digit(p->info,k);

if(dig>maxdig)
maxdig=dig;

if(dig<mindig)
mindig=dig;

if(front[dig]==NULL)
front{dig]=p;

else
rear[dig]->link=p ;

rear[dig] =p;
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p=p->link;

printf("mindig=%d ",mindig);
printf("maxdig=%d\n",maxdig);
start=front[mindig];
for(i=mindig;i<maxdig;i++)

if(rear[i+1]'=NULL)
rear[i]->link=front{i+17];
else

rear[i+1]=rearfi];

rear[maxdig]->link=NULL;
printf{("New list : ");
display();

}

}
int large_dig()
{

struct node *p=start ;
int large =0,ndig =0 ;
while(p = NULL)

{

if(p->info>large)
large=p->info;
p=p->link ;
ki

5
printf("Largest Element is %d , ";large);
while(large!=0) :

{ _

ndig++; - -

large=large/10 ;

)

return(ndig);
} .
int digit(int number, int k)
{
int digit, i ;
for(i=1;i<=k;i++)
{
digit=number%10 ;
number = number /10 ;

}
return(digit);

}

printf("Number of digits in it are %d\n",ndig);

By Mr.Balu

/* Program for BFS (Breadth-First -Search)*/
#include <stdio.h>
#include <conio.h>
#include <alloc.h>

#define TRUE 1
#define FALSE 0
#define MAX 8

struct node
( g
int data ;

struct node *next ;

b

int visited|] MAX] ;
int q[8] ;
int front, rear ;

void bfs(int,struct node**);
struct node*getnode write(int);
void addqueue(int);

int deletequeue();

int isempty();

void del(struct node*);

void main( )
{

struct node*arrfMAX];

struct node*v1,*v2,*v3, *v4;
int'i;

cliser() ;

vI=getnode write(2);
-arr[0]=v1 ;
-v1->next=v2=getnode_write(3);

v2->next=NULL ;

‘ Vlﬁgetnode_write(l );

art[1]=v1;
vi1=>next=v2=getnode write(4);
v2->next=v3=getnode_write(5);
v3->next=NULL;

vl=getnode_write(1);

arr2]=v1 ;
v1l->next=v2=getnode write(6);
v2->next=v3=getnode write(7);
v3->next=NULL ;

vl=getnode write(2);

arr[3]=vl ;
v1->next=v2=getnode write(8);
v2->next=NULL ;

vl=getnode_write(2);
arr[4]=vl;
vl->next=v2=getnode write(8);
v2->next=NULL ;
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vl=getnode write(3);

arr[5]=v1 ;
vl->next=v2=getnode_write(8);
v2->next=NULL,;

vl=getnode write(3);

arr[6]=vl ;
vl->next=v2=getnode_write(8);
v2->next=NULL ;

vl=getnode write(4);

arr[7]=v1;
vl->next=v2=getnode write(5);
v2->next=v3=getnode_write(6);
v3->next=v4=getnode_write(7);
v4->next=NULL;

front=rear=-1;
bfs(1,arr);

for(i=0;i<MAX;i++)
del(arr[i]);
getch() ;

void bfs(int v,struct node**p )

{ ' '
struct node *u ; -..:
visited[v - 1]=TRUE ;
printf( "%d\t";v);
addqueue(v);
while(isempty()==FALSE")
{ RN i

v=delete_q'ueué();

u=*(ptv-1);

while(u!=NULL)

{
if(visited[u->data-1]J==FALSE )
{

addqueue(u->data);
visited[u->data-1]=TRUE;
printf("%d ",u->data);

}

u=u->next;

}

}
}

struct node*getnode_write(int val)

{

struct node*newnode;

newnode=(struct node*)malloc(sizeof{struct

node));
newnode->data=val,
return newnode ;

}

void addqueue(int vertex)
if(rear=—=MAX-1)

printf("\nQueue Overflow.");
return;

}

reart+ ;

glrear]=vertex;

if(front==-1)

front=0;

}

int deletequeue( )

int data ;
if(front==-1)
{
printf("\nQueue Underflow.");
return;
3
data=q{front];
if(front==rear)
front=rear=-1;
else
front++ ;
return data ;

oo

int isempty( )

{ .

if(front==-1)
~return TRUE ;

- else
-réturn FALSE ;

void del ( struct node *n )

o

- struct node*temp ;
while(n!=NULL )
{

temp=n->next ;
free(n);
n=temp;
}
}
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/* Program for DFS (Depth-First-Search*/
#include <stdio.h>
#include <conio.h>
#include <alloc.h>

#define TRUE 1
#define FALSE 0
#define MAX 8

struct node
{
int data ;
struct node *next ;

1
int visited[ MAX] ;

void dfs(int,struct node**);
struct node*getnode write(int);
void del(struct node*);

void main( )

{
struct node*arr[MAX] ;
struct node *v1,*v2,*v3,*v4;
inti;
clrser() 3
vl=getnode write(2);
arrf0]=vl;
vl->next=v2=getnode. write(3);
v2->next=NULL;

vl=getriode. write(1);

arr[1]=vl; _
vl->next=v2=getnode_write(4);
v2->next=v3=getnode_write(5); .
v3->next=NULL ;

vi=getnode write(1);
arr[2]=vl;
vl->next=v2=getnode_write(6);
v2->next=v3=getnode write(7);
v3->next=NULL ;

vi=getnode_write(2);
arr[3]=vl1;
vl->next=v2=getnode write(8);
v2->next=NULL;

vl=getnode_write(2);
arr[4]=vl;
vl->next=v2=getnode write(8);
v2->next=NULL;

vl=getnode write(3);
arr[5]=vl;
vl->next=v2=getnode_ write(8);

v2->next=NULL ;

vi=getnode write(3);

arr[6]=v1 ;
v1->next=v2=getnode_write(8);
v2->next=NULL;

vi=getnode_ write(4) ;
arr[7]=v1;
vi->next=v2=getnode write(5);
v2->next=v3=getnode write(6);
v3->next=vid=getnode write(7);
v4->next=NULL ;

dfs(1,arr);
for(i=0;i<MAX;i++)
del(arr[i]);
getch();

}

void dfs(int v,struct node**p)

{ P
struct node*q; .
visited[v-1]=TRUE
printf("%d ",v);

q=*(p+v-1);
while(q!=NULL )

{.
if(visited[q->data~1]==FALSE)
- dfs(q->data,p);
“else
i .q=q->next;

struct node*getnode_write(int val)
{

struct-node*newnode ;

newnode=(struct node*)malloc(sizeof(struct
node));

newnode->data=val ;

return newnode ;

}

void del ( struct node *n )
{
struct node*temp ;
while (n!=NULL)
{
temp=n->next;
free(n);
n=temp;
¥
}
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Type Best Average | Worst
Case Case Case
Insertion n " n?
sort
Shell sort n nlog’n O(nlog?n)
Selection n? n? n?
sort
Heapsort | nlogn | nlogn | nlogn
Bubble n n? n?
sort
Mergesort | nlogn | nlogn | nlogn
Quicksort | nlogn nlogn n?
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What'’s the difference between DFS and BFS?

DFS (Depth First Search) and BFS (Breadth First Search) are search algorithms
used for graphs and trees.

In a breadth first search, you start at the root node, and then scan each node in the
first level starting from the leftmost node, moving towards the right. Then you
continue scanning the second level (starting from the left) and the third level, and
so on until you've scanned all the nodes, or until you find the actual node that you
were searching for. In a BFS, when traversing one level, we need some way of
knowing which nodes to traverse once we get to the next level. The way this is
done is by storing the pointers to a level’s child nodes while searching that level.
The pointers are stored in FIFO (First-In-First-Out) queue. This, in turn, means that
BFS uses a large amount of memory because we have to store the pointers.

“An example of BFS

‘Here’s an example of what a BFS would look like. The numbers represent the order
in which the nodes are accessed in a BFS:

In a depth first search, you start at the root, and follow one of the branches of the
tree as far as possible until either the node you are looking for is found or you hit a
leaf node ( a node with no children). If you hit a leaf node, then you continue the
search at the nearest ancestor with unexplored children.



An example of DFS

Here’s an example of what a DFS would look like. The numbers represent the order
in which the nodes are accessed in a DFS:

Comparing BFS and DFS, the big advantage of DFS is that it has much lower
memory requirements than BFS, because it's not necessary to store all of the child
pointers at each level.

Sometimes BFS is better than DFS.....Explain
it with an example

Depending on the data and what you are looking for, either DFS or BFS could be
advantageous. For example, given a family tree if one were looking for someone on
the tree who's still alive, then it would be safe to assume that person would be on
the bottom-of the tree. This means that a BFS would take a very long time to reach
that last level. A DFS, however, would find the goal faster. But, if one were looking
for a family member who died a very long time ago, then that person would be
closer to the top of the tree. Then, a BFS would usually be faster than a DFS. So,
the advantages of either vary depending on the data and what you're looking for.
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Graph Traversal

The breadth first search (BFS) and the depth first search (DFS) are the two algorithms used

. . A e .
for traversing and searching a nodé in a'graph. They can also be used to find out whether a
node is reachable from a given node or not.

.:: E \l ( Fooy
S S

As stated before, in DFS, nodes are visited by going through the depth of the tree from the
starting node. If we do the depth first traversal of the above graph and print the visited
node, it will be “A B E F C D". DFS visits the root node and then its children nodes until it
reaches the end node, i.e. E and F nodes, then moves up to the parent nodes.

Algorithmic Steps

Step 1: Push the root node in the Stack.

Step 2: Loop until stack is empty.

Step 3: Peek the node of the stack.

Step 4: If the node has unvisited child nodes, get the unvisited child node, mark it as
traversed and push it on stack.

Step 5: If the node does not have any unvisited child nodes, pop the node from the stack.

Breadth First Search (BFS)

This is a very different approach for traversing the graph nodes. The aim of BFS algorithm is
to traverse the graph as close as possible to the root node. Queue is used in the
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the following graph:

If we do the breadth first traversal of the above graph and print the visited node as the
output, it will print the following output. “A B C D E F". The BFS visits the nodes level by
level, so it will start with level O which is the root node, and then it moves to the next levels
which are B, C and D, then the last levels which are E and F.

implementation of the breadth first search. Let's see how BFS traversal works with respect to- , |

Algorithmic Steps

Step 1: Push the root node in the Queue.

Step 2: Loop until the queue is empty.

Step 3: Remove the node from the Queue.

Step 4: If the removed node has unvisited child nodes, mark them as visited and insert the
unvisited children in the queue.

Hashing

Hashing is the process to find the index/location in the array to insert/retrieve the data. You
take a data item(s) and pass it as a key(s) to a hash function and you would get the
index/location where to insert/retrieve the data.

Hashing is the process of mapping large amount of data item to a smaller table with the
help of a hashing function. The essence of hashing is to facilitate the next level searching
method when compared with the linear or binary search. The advantage of this searching
method is its efficiency to hand vast amount of data items in a given collection

Hash Tableis the result of storing the hash data structure in a smaller table which
incorporates the hash function within itself. The Hash Function primarily is responsible to
map between the original data item and the smaller table itself. Here the mapping takes
place with the help of an output integer in a consistent range produced when a given data
item (any data type) is provided for storage and this output integer range determines the
location in the smaller table for the data item. In terms of implementation, the hash table is
constructed with the help of an array and the indices of this array are associated to the
output integer range.

A Hash Table is nothing but an array (single or multi-dimensional) to store values

Hash Table Example

#include<stdio.h>
#include<conio.h>

void main() {
inta[10] ={1,2,3,4,5,6,7,8,9, 10}
int n, value;



/ »int temp, hash;
. clrscr();
_printf("\nEnter the value of n(table size):");
~ scanf("%d", &n);
do {
printf("\nEnter the hash value");
scanf("%d", &value);
hash = value % n;
if (a[hash] == 0) {
alhash] = value;
printf("\na[%d]the value %d is stored", hash, value);
}else {
for (hash++; hash < n; hash++) {
if (a[hash] == 0) {
printf("Space is allocated give other value");
alhash] = value;
printf("\n a{%d]the value %d is stored", hash, value);
goto menu;
}
!

for (hash = 0; hash < n; hash++) {
if (alhash] == 0) {
printf("Space is allocated give other value");
alhash] = value;
printf("\n a[%d]the value %d is stored", hash, value);
goto menu;
}
}

printf("\n\nERROR\n");

printf("\nEnter '0' and press 'Enter key' twice to exit");
}

menu:

printf("\n Do u want enter more");

scanf("%d", &temp);

}

while (temp == 1);

getch();
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