Ex. No:1


POLYNOMIAL DIFFERENTIATION

PROBLEM STATEMENT


Write a program to perform differentiation on a given a polynomial equation.
AIM


To perform polynomial differentiation for the given polynomial equation.

ALGORITHM
1. Start.
2. Input the maximum power of the given polynomial equation.

3. Input the co-efficient and the power values for the given equation until maximum>0.

4. Create the linked list for the given polynomial equation with a node structure consisting of co-efficient, power and link.

5. Create the nodes starting from head to end for the given polynomial equation.

6. Create another linked list for the resultant equation in the above node structure and store both given and resultant equation.

7. Display the given and resultant equation.

8. End.

PROGRAM

//Differentiation of polynomial

#include <iostream.h>

#include <conio.h>

class polynomial

{

private:


struct cell


{



int c;



int e;



cell *link;


}*p;


int m;

public:


polynomial();


void createpoly();


void appendpoly(int x, int y);


void diffpoly();


void displaypoly();


~polynomial();

};

polynomial::polynomial()

{


p=NULL;

}

void polynomial::createpoly()

{

int max,coeff;

cout<<"Enter the highest power:";

cin>>max;

m=max;

for(int i=max;i>=0;i--)

{

cout<<"Enter co-efficient for "<<i<<" : ";

cin>>coeff;

appendpoly(coeff,i);

}

}

void polynomial::appendpoly(int x, int y)

{

cell *temp=p;

if (temp==NULL)

{


temp=new cell;


p=temp;

}

else

{


while (temp->link!=NULL)



temp=temp->link;


temp->link=new cell;


temp=temp->link;

}

temp->c=x;

temp->e=y;

temp->link=NULL;

}

void polynomial::diffpoly()

{

cell *temp,*res;

temp=new cell;

res=temp;

for (int i=m-1;i>=0;i--)

{


temp->c=p->c*p->e;


temp->e=p->e-1;


p=p->link;


if (temp->e==0)


{



temp->link=NULL;



p=res;



return;


}


else


{



temp->link=new cell;



temp=temp->link;


}

}

}

void polynomial::displaypoly()

{

cell *temp;

temp=p;

int f=0;

cout<<endl;

while (temp!=NULL)

{


if (f!=0)


{



if (temp->c>0)




{




cout<<" + ";




if (temp->e>0)





cout<<temp->c<<" X^"<<temp->e;




else





cout<<temp->c;




}


}


else


{



if (temp->c>0)




{




if (temp->e>0)





cout<<temp->c<<" X^"<<temp->e;




else





cout<<temp->c;




}


}


temp=temp->link;


f=1;

}

}

polynomial::~polynomial()

{

cell *q;

if (p==NULL)


return;

while (p!=NULL)

{


q=p->link;


delete p;


p=q;

}

}

void main()

{

clrscr();

polynomial poly;

poly.createpoly();

cout<<endl;

cout<<"The given polynomial is : \n";

poly.displaypoly();

cout<<endl;

cout<<endl;

cout<<"The differentiated polynomial is : \n";

poly.diffpoly();

poly.displaypoly();

getch();

}

OUTPUT
Enter the highest power:4

Enter co-efficient for 4 : 5

Enter co-efficient for 3 : 1

Enter co-efficient for 2 : 1

Enter co-efficient for 1 : 6

Enter co-efficient for 0 : 8

The given polynomial is :

5 X^4 + 1 X^3 + 1 X^2 + 6 X^1 + 8

The differentiated polynomial is :

20 X^3 + 3 X^2 + 2 X^1 + 6
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