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Abstract: By the use of Neumann Boundary condition is solve the problem of Newton Raphson method it is demonstrated
their application on nonlinear singular boundary element. In this research paper we are solve the Newton Raphson
method at Neumann boundary condition [0,1] and its numerical problems are examined to improve the efficiency of this
research work.
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I. INTRODUCTION

The aim of this research paper is analyze and evaluate Newton Raphson method by the use of two point of nonlinear
singular boundary valued function of Neumann boundary condition.

Py () = p)f(x,y(x)) 0<x<1, ()

subject to the Neumann boundary condition
y'(©0) =0, py(W+ny()=p @

where [l = 0 N = 0 and [ are finite constants

Newton Raphson Method

Newton Raphson method are derived from the name of Isaac Newton and Joseph Raphson it is root finding

algorithm which provide the best approximation roots (zeros) of real valued function. It is single variable function X
r
and defined for real variable X the functional derivative of jc .

Let _}c (x ) = 0 bean algebraic or transcendental equation. Let X'y be an approximate value of a root of the

given equation .Let X + h = A1 be the exact root of f (X ) = 0, where fLis a very small quantity,

thenf(xo + h) = 0.
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Expanding f (X.:,. + h) by Taylor’s theorem

f(xg +h) = f(xg) + hf'(x) +

2

h
Ef”(xﬂ) 3 R

Neglecting h2 and higher powers of h (since h is a very small quantity)we obtain

fxo) + hf'(x) =0

f(xg)
h =T
f'(x0)

«+ An approximate value of the root is given by

f(0),
f (x0)

xl:xO‘I'h,xl: Xog — —

Replacing Xy by X1 and X{ by X7 in (1), a better

Xz =

General formula of Newton Raphson method

1)

approximation X7 of the root is given by

flxy)

o fll:xl}l

f ()

X = X, —
n+1 il fl(xn)

Mewton's method for

an isolated real root

glope = §F"0x.0
L ! 1

finding

Volume 17 Issue 4 September 2021

ISSN: 2319-6319



International Journal of New Innovations in Engineering and Technology

II. MAIN RESULT

By the use of Newton Raphson Method we also find out the Neumann boundary condition if root lies between [0,1]
then it satisfy the Neumann boundary condition it illustrate by the example .

Example2.1. Use Newton Raphson Method to find a root of the equation X 3 _ 3x+1=0.
Solution. Letf(x) = x3 — 3x+1 - f’(.?‘[.') = 3x% -3

f(0)=1=+ve and f(1) = —1=—ve .

Therefore the root lies between 0 and 1.

o+1
Taking Xg = T = 0.5

Now by Newton Raphson Formula

f ()

Xnt1 = Xp —
f(xn)
x x3—3n+1 1
on 3x2-3 M
Putting TL = 0,1,2,3 .= -.. sSuccessively in equation (1) ,we get
x5 —3xp +1 (—0.375)
X = Xo — _ =05 _-—2=0.3333.
3x2 —3 (—2.25)
3
X2 =X 3x2-3
(0.0370459)
03333 — = 0.3472.
(—2.666733)
2
KXo = Xo —— = —
3 z 3x%-3
Example 2.2: Find a real root of the equation X =— € - using the Newton Raphson method on Neumann

boundary condition [0,1]
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Solution. Nowf({]) = —1 and f(].) = 0.6321 o that the root of the equation X — e =0

lies between 0 and 1.

E

From Newton- Raphson method , we have

fOw)
f ()

-xn+l — xn

X, —e *n
= Xn T
1+ e *n
(xp, +1)e ™
1+e™*n
0+1
Let the initial approximation be Xg = T = (.5.

ForTl = U, the First approximation X7 is given by
(xg + 1)e *o
xl — .
1+e %0

05+ 1)e03
14 e0s

= 0.56631

Fortt = l, the second approximation X5 is given by

(x; +1)e ™1
2T Ty

(0.56631 + 1)e =653t
— 1 + o 056631

0.56714

For1l = 2, the third approximation X3 is given by
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(x5, + 1)e 2
1+ e

(056714 + 1)e =674
1 + 9—0.56?14

= 0.56714

Since X; = X5 = 0.56714 therefore a real root of the given equation correct to five decimal places

= 0.56714 and it is also satisfy the Neumann boundary condition.

II. RESULTS

In given example it is shown that the Newton Raphson Method satisfy the Neumann boundary condition [0,1] on the
real root of the equation and we get better approximation up to three- two five places of decimal.
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