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 Newton-Raphson Method
» Lagrange Interpolating Polynomial
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START

Define function f(x)

Define derivative df(x)

Get X,, allowed error,
maximum iterations

- N

Do you want to continue?
Get contkey

A

Print
“solution does not converge”

Is | X2 = Xol
<error?

METHOD

'Ented x0, allowed error, and maximum iterations:\n"); ]

20=1 (x0)
1T ("At i
(fabs(xl

= %0.5£\n", itr, itr, =1); ]

printf ("Aftér $d iterations, root = %0.5£\n", itr, =1);
return O;

<1;

The solution does not converge or iteration number is
);

Do you want to continue?\nPress 1 to continue or any other key

d", &contkey) ;

| Print rgot solution sTOP
itr, X;
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NEWTON-RHAPSON
METHOD

E\Downloads\C Project\Newton-Rhapson1.exe

Enter xB, allowed error, and maximum iterations: A

At iteration no. 1, x1 = 2.25523
At iteration no. 2, x2 = 2.23689
At iteration no. 3, x3 = 2.23679
At iteration no. 4, x4 = 2.23679

After 4 iterations, root = 2.23679

Press any key to continue . . .



NEWTON-RHAPSON
METHOD

Test problems
f(x) =x23-6.37=0
fo(x) =sinx-0.5x=0
Termination criterion | X, ,,=X,| <&, say € = 10-¢
X ={0.8,1,1.2, 7}
Wolfram Demonstrations Project
‘ﬁ The Newion-Raphson Method
Dev-C++
DEV" f(x)
fy(x)
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REFERENCE WEBSITES

 Newton-Raphson Method
http://bit.ly/1s4whrh



http://bit.ly/1s4whrh

LAGRANGE INTERPOLATING
POLYNOMIAL

« Start with a set of n+1 points with different x-coordinates
(Xor Yo, (X3. Y1), (Xo, Vo)., (Xn: Yn)

* Find a polynomial function that passes through all n+1
points

e Interpolating polynomial ,ﬁ
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LAGRANGE INTERPOLATING
POLYNOMIAL

Polynomial: f(x) = ag + ayx + axx*+... +a,x"

n+1

General formula: f(x) = Z L;i(x)y;
=41

n+1

. . x _ x.
» Lagrange basis polynomials: Ly(x) = ‘ ‘ po—
i A
j=1
i#j
« Expand:
n+1
_ X—Xj X—Xp X—Xi—1 X—Xj41 X — Xn+1
Li(x) = = .
Xi—Xj X1 —Xo Xi—Xj—1 Xi—Xjy1 Xi— Xnp41
j=1

i#j



LAGRANGE INTERPOLATING
POLYNOMIAL

£ (x) = (X=x)(x=%) (X=X )(X=X,) (X =%)(X=x%,)

(o —%) (% — %) ° " (= %)(%— %) T (6 — %) —%)




LAGRANGE INTERPOLATING
POLYNOMIAL
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LAGRANGE INTERPOLATING
POLYNOMIAL

« Determine the values of y with
Lagrange interpolation when

x = {0.2, 0.4, 0.6, 0.8, 1.0, 1.2}

X y

« Compare interpolated values with
exact values according to

y = eX(cos x + sin x)




LAGRANGE INTERPOLATING
® POLYNOMIAL

i

0.5 1

® Data value —Exact function



LAGRANGE INTERPOLATING
POLYNOMIAL

- For any arbitrary n+1 data points [x;,y]]

» Evaluated aft x4

« Step 1: Letf=0

« Step 2: Fori=1ton+1 do steps 3 1o 6
o Step 3: Lets =1

« Step 4. Forj=1ton+]l dostep 5

« Step 5. ifiandj are not equalthenlet s = s

o« Step 6: f (Xepal) = [(Xepar) + 5 X Y;
« Step 7: End

n+1
f(xeval) - z Li(xeval)yi
i=1

n+1

Xeval — Xj
Li(Xeva) = ‘ ‘ X — X
l J

j=1
i#j

Xeval — xj
Xi — x]-
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LAGRANGE INTERPOLATING
POLYNOMIAL

E\Downloads\C Project\LagrangelnterpolatingPolynomial.exe

Enter the number of data points: 10 A
Enter the data points (x <{space> yd:
-1 1.20998
-3 1.68847

2.89434
2.593064
2.96164
3.33271
3.48612
3.54692
4.17276
4.51711

he data points you entered is as follows =

-18808
-388008
-458008
-628008

.9236080
1.156800
1 .3008008

1.20998
1.68847
2.89434
2.59384
2.96184
3.33271
3.48612
3.54692
4.17276
4.51711



LAGRANGE INTERPOLATING
POLYNOMIAL

nter the number of x points to bhe evaluated: 6
nter the data of x points to bhe evaluated:
.2 8.4 8.6 8.8 1.6 1.2

he data of x points you entered is as follows :
.2000808

-4808080

. 6000808

- 8000808

7 15150500)

.2000808

he value of interpolated y is =

-.20039

-.84721

.55064

-13415

.77633

-87465

he exact value of y is =

-43971

-.25501

.53271

-.147@5

.756085

-.29755
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LAGRANGE INTERPOLATING
POLYNOMIAL

- O

E\Downloads\C Project\LagrangelnterpolatingPolynomial.exe

he error value (exact — interpolated) of y is :

Do you want to continue?
Press 1 to continue or any other key to exit: _

Wolfram Demonstrations Project

‘ﬁ‘ Lagrange Interpolating Polynomial
Dev-C++
Lagrange Interpolating Polynomial




LAGRANGE INTERPOLATING
POLYNOMIALS

#include<stdio.h>
#include<math.h>
main ()
{
float x[100],v[100],xeval[100] ,finter[100],fexact[100],ferrcr[100],s;
int n,i,]J,neval,ieval ,contkey=1;
printf ("Enter the number of data points: ") ;
scanf ("sd", &n) ;
printf ("Enter the data points (x <space> y): \n");
for (i=0; i<n; 1i++)
{
scanf ("$£" ,&x[1]);
scanf ("$£",&v[1]);
}
printf ("The data points you entered is as follows : \n");
for (i=0; i<n; 1i++)
{
printf("$0.5£\t%0.5£f" ,x[1],vI[1i]):
printf("\n");
}



LAGRANGE INTERPOLATING
POLYNOMIALS

while (contkey==1)

{

printf ("Enter the number of x points to be evaluated: ") ;
scanf ("$d" , &neval) ;

printf ("Enter the data of x points to be evaluated: \n");
for(ieval=0; ileval<neval; ieval++)
{

scanf ("$£E" ,&xeval[ievall]) ;

}

printf ("The data of x points you entered is as follows : \n");
for(ieval=0,; ieval<neval; ieval++)

{

printf ("$0.5£" ,xevallievall]);
printf ("\an") ;




LAGRANGE INTERPOLATING
POLYNOMIALS

float finter[100]={0};
for(ieval=0; ieval<neval; ieval++)

{
for (i=0; i<n; i++)
{
s=1;
for (j=0; J<n; Jj++)
{
if()t=1)
{
s=s* (xeval[ieval]l-x[J])/(x[1]1-1[]11);
}
}
finter[ieval]l=finter[ieval]l+s*y[i];
}
}

printf ("The value of interpolated y is
for(ieval=0; ieval<neval; ileval++)

{

:\n")

printf ("$0.5£" ,finter[ievall]);
printf ("\n") ;
}



LAGRANGE INTERPOLATING
POLYNOMIALS

printf ("The exact value of v is : \n");
for(ieval=0; leval<neval; leval++)

{

fexact[ieval]l=exp(xevall[ieval]) *(cos(xeval[ieval])+sin(xeval[ievall]));
printf ("$0.5£",fexact[ievall]);
printf(*\n");

}

printf ("The error value (exact - interpolated) of y is
for(ieval=0; ileval<neval; ieval++)

{

\n") ;

ferror[leval]=fexact[lieval]-finter[leval];
printf ("$0.5£" ,ferror[ievall]);
printf("\n") ;

}

printf ("Do you want to continue?\nPress 1 to continue or any other key
to exit: ") ;

scant ("$d", &contkey) ;
}

return 0O;

}
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REFERENCE WEBSITES

* Interpolating Polynomial
hitp://bit.ly/1CYd4Me
http://bit.ly/12XDGxc

* Lagrange Interpolating Polynomial with Exact
Functions

http://bit.ly/1vEVS9M



http://bit.ly/1CYd4Me
http://bit.ly/12XDGxc
http://bit.ly/1vEVS9M

