For 100% Result Oriented IGNOU
Coaching and Project Training
Call CPD: 011-65164822, 088603527483

BCSL-033 Data and File Structures Lab

Question 1 Write algorithm and program for the asion of a Tree to a Binary Tree.
Ans 1.

Algorithm for the conversion of a Tree to a Bindmge:

Step 1: use the root of the general tree as thteofdhe binary tree

Step 2: determine the first child of the root. sTts the leftmost node in the
general tree at the next level

Step 3: insert this node. The child referencéhefgarent node refers to this
node

Step 4: continue finding the first child of eachrgg# node and insert it below
the parent node with the child reference of thepiato this node.

Step 5: when no more first children exist in tla¢hgust used, move back to the
parent of the last node entered and repeat theegimocess. In other
words, determine the first sibling of the last ned¢ered.

Step 6: complete the tree for all nodes. In otdéocate where the node fits
you must search for the first child at that leved @hen follow the

sibling references to a nil where the next sibtag be inserted. The
children of any sibling node can be inserted byaimg the parent and then
inserting the first child. Then the above prodesepeated.

Exit.

Program for the conversion of a Tree to a BinameTin C:

#include"stdio.h"
#include"conio.h"



For 100% Result Oriented IGNOU
Coaching and Project Training
Call CPD: 011-65164822, 088603527483

#include"alloc.h"
#include"stdlib.h"
#define n 15

struct node

{

int data;

struct node *Iptr;

struct node *rptr;

3

typedef struct node node;
struct stack

{

int top;

int number[n];

struct node *location[n];
3

typedef struct stack stack;
void convert(node **);
void display(node *);

void main()

{

node *root=NULL;
clrscr();

convert(&root);
printf("\ndata in binary tree :\n");
display(root);

getch();

}

void convert(node **root)

{

char c;

int pl,level,x;

stack s;

node *p=NULL,*ploc=NULL,;
node *newnode=(node *)malloc(sizeof(node));
s.top=-1;
if(newnode==NULL)

{

printf("memory overflow");
return;

}
if(*root==NULL)
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{

*root=newnode;
(*root)->Iptr=(*root)->rptr=NULL,;
printf("enter level and data>");
scanf("%d%d",&level,&x);
(*root)->data=x;
s.location[0]=*root;
s.number[0]=level;

Ss.top=0;

}

I:printf("to enter a data(y/n)?");
c=getch();

if(c=="y)

printf("\nenter level and data>");
scanf("%d%d",&level,&x);
p=(node *)malloc(sizeof(node));
p->Iptr=p->rptr=NULL,
p->data=x;

pl=s.number|s.top];
ploc=s.location[s.top];
if(level>pl)

ploc->Iptr=p;

else

while(pl>level)

{

s.top=s.top+1;
pl=s.number[s.top];
ploc=s.location[s.top];
}

ploc->rptr=p;
s.top=s.top-1;

}

s.top=s.top-1;
s.number[s.top]=level,
s.location[s.top]=p;
goto |[;

1

void display(node *p)

{
if(p'=NULL)
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{

printf(" %d ",p->data);
display(p->Iptr);
display(p->rptr);

}

}

Question2: Write algorithm and program for muliggliion of two Sparse Matrices using Pointers.
Ans 2.

Algorithm for multiplication-of two Sparse Matricesing Pointers:

Not Available.

Program for multiplication of two Sparse Matricesng Pointers in C:

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

#define MAX1 3
#define MAX2 3
#define MAXSIZE 20

#define TRUE 1
#define FALSE 2
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struct sparse
{.
Int *sp ;
int row ;
int *result ;

};

void initsparse ( struct sparse *) ;

void create_array ( struct sparse *) ;

int count ( struct sparse ) ;

void display ( struct sparse ) ;

void create_tuple ( struct sparse*, struct sparse )
void display_tuple ( struct sparse ) ;

void prodmat ( struct sparse *, struct sparsecssparse ) ;
void searchina ( int *sp, int ii, int*p; int*flag;)

void searchinb ( int *sp, int4j, int colofa, int*nt*flag ) ;
void display_result ( struct sparse ) ;

void delsparse ( struct sparse *) ;

void main()

{

struct sparse s[5] ;
inti;

clrscr() ;

for (i=0;i<=3;i++)
initsparse ( &s[i]) ;

create_array ( &s[0] ) ;

create_tuple ( &s[1], s[0] ) ;
display_tuple (s[1]);

create_array ( &s[2] ) ;

create_tuple ( &s[3], s[2] ) ;
display_tuple (s[3]);

prodmat ( &sl[4], s[1], s[3] ) ;

printf ( "\nResult of multiplication of two mates: ") ;
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display_result (s[4]) ;

for (i=0;i<=3;i++)
delsparse ( &s[i] ) ;

getch() ;
}

[* initialises elements of structure */
void initsparse ( struct sparse *p )

{
p->sp=NULL;
p -> result = NULL ;

}

[* dynamically creates the matrix */
void create_array ( struct sparse *p )

L
intn,i;
/* allocate memory */

p ->sp = (int*) malloc ( MAX1 * MAX2 * sizef (int) ) ;

[* add elements to the array */
for (i=0;i<MAX1* MAX2; i++)

{
printf ( "Enter element no. %d: ",;i )
scanf ( "%d", &n) ;
*(p->sp+i)=nj

}

}

[* displays the contents of the matrix */
void display ( struct sparse s)

{

inti:

[* traverses the entire matrix */
for (i=0;i<MAX1* MAX2; i++)
{
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[* positions the cursor to the new line éwery new row */

if(i%3==0)
printf ("\n") ;
printf ( "%d\t", * (s.sp+i));
}
}

/* counts the number of non-zero elements */
int count ( struct sparse s )

{

intent=0, 1 ;
for (i=0;i<MAX1*MAX2;i++)
{
if(*(ssp+i)!=0)
cnt++ ;
}

return cnt ;

}

[* creates an array that stores information abouatrero elements */
void create_tuple ( struct sparse *p, struct spanse

{ intr=0,c=-1,1=-1,i;
/* get the total number of non-zero elements */
p->row=count(s)+1;
/* allocate memory */

p->sp=(int*) malloc (p->row*3*spf (int));

[* store information about
total no. of rows, cols, and non-zero valties

*(p->sp+0)=MAX1,;
*(p->sp+1)=MAX2;
*(p->sp+2)=p->row-1;

[=2;
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/* scan the array and store info. about nom-z@tues
in the 3-tuple */
for (i=0:;i<MAX1* MAX2 ;i++)
{

C++;

[* sets the row and column values */
if(((1%3)==0)&&(i!'=0))
{
r++;
c=0;
}

[* checks for non-zero element,
row, column and non-zero value
is assigned to the matrix */

if(*(ssp+i)!=0)

{

[++ ;

*(p->sp+l)=r;

[++ ;

*(p->sp+l)=c;

[++ ;

“(p->sp+l)=*(ssp+i);
}

}
}

[* displays the contents of the matrix */
void display_tuple ( struct sparse. s )

{
inti, j;
[* traverses the entire matrix */
printf ( "\nElements in a 3-tuple: ") ;

j=(*(ssp+2)*3)+3;

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

{
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[* positions the cursor to the new line éwery new row */
if(i%3==0)
printf ("\n") ;
printf ( "%d\t", * (s.sp+i));
}
printf ("\n") ;
}

[* performs multiplication of sparse matrices */
void prodmat ( struct sparse *p, struct sparséragissparse b )
{

int sum, k, position, posi, flaga, flagb, I;, |

k=1;

p ->result = (int * ) malloc (MAXSIZE * 3 8izeof (int) ) ;

for(i=0;i<*(asp+0*3+0);iHF

{
for(j=0;j<*(bsp+0*3+1)++ )
{

[* search If an element present atatl */

searchina ( a.sp, i, &position, &flaga
if (flaga == TRUE)
{

sum=0;

/* run loop till there are elemexttith row
in first 3-tuple */
while (* (a.sp + position *3+0)==1)

[* search if an element presanth col.
in second 3-tuple */

searchinb ( b.sp, j, * (a.sposition*3 + 1),
&posi, &flagb ) ;

[* if found then multiply */
if (flagh == TRUE )
sum=sum + * (a.sp + fiogi*3+2)*
*(b.sp + posi %2 ) ;
position = position + 1 ;
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}

[* add result */
if (sum!=0)

{
*(p->result+k*3+0)ix
*(p->result+k*3+1)j5
*(p->result+k*3+2)sam;
k=k+1;

}

}
}
}

/* add total no. of rows, cols-and non-zerareal */

*(p->result+0*3+0)=*(asp+®B+0);
*(p->result+0*3+1)=*(bsp+03+1);
*(p->result+0*3+2)=k-1;

}

[* searches if an element present at iith row */
void searchina (int *sp, int ii, int *p, int *flay

L
intj;
*flag = FALSE ;
for(j=1;j<=*(sp+0*3+2);j++)
{
if(*(sp+j*3+0)==ii)
L
=
*flag = TRUE ;
return ;
}
}
}

[* searches if an element where col. of first 3keup

is equal to row of second 3-tuple */
void searchinb (int *sp, int jj, int colofa, inp} int *flag )
{

intj;
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*flag = FALSE ;
for(j=1;j<=*(sp+0*3+2);j+F
{
if(*(sp+j*3+1)==jj&&*(sp+*3+0)==colofa)
{
P=i;
*flag = TRUE ;
return ;
}
}

}

[* displays the contents of the matrix */
void display_result ( struct sparse s)

{

inti;

[* traverses the entire matrix */
for(i=0;i<(*(s.result+0+2)+1)3;i++)
{
[* positions the cursor to the new line éwery new row */
if(i%3==0)
printf ("\n" ) ;
printf ( "%d\t", * ( s.result +i));
}
}

[* deallocates memory */
void delsparse ( struct sparse *s )
{
if (s->sp!=NULL)
free (s->sp);
if (s->result!=NULL)
free (s ->result) ;
}
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