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Abstract

There are various methods of finding the square roomsitive real number. This paper deals
with finding the principle square root of positive realmbers by using Lagrange’s and
Newton’s interpolation method. The interpolation methodhesgrocess of finding the values of
unknown quantity (y) between two known quantities.
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Introduction

The square root of a number is value that when multipketsblf, gives the number. All
posttive real number has two square roots, one positive square root amebatige square root.
The positive square root is sometimes referred to gsrtheiple square root. A square root is

written with a radical symbol and the number or expression inside the radical symbol, below

Ja
denoted a called radicand . Negative numbers don’'t have real square roots sinceaaesgu

either positive or 0. If the square root of an integamisther integer then the square is called

J36 =16

perfect square. For examp8&8. It is perfect square
If the radicanis not perfect square i.e the squaretiisaot a whole number then ave

+4/3 = #1.73205~ +1.7
to approximate the square root
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The square roots of numbers that are not a perfeats@we mmbers ofthe irrational
numbers.

o y(x) . X E(Xo’xn)_
The proces of finding the value of for corresponding value of is called

interpolation.

o y(%) _ X & (X0, %)
The procas of finding the value of for corresponding value of is called

extrapolation.

To obtain the value of unknown quality by usikigwton’s interpolation methode use three
types of formula namely, forward difference, backwaifttences and central difference.
Forward differenceThe first order foward difference of f(x) is the change in f(x) wheis

A
increased by a positive difference h. The operatioanset! out through the notation.

Backward differenceThe first order backward difference of f(x) is tHieange in f(x) viaen x

\Y
decreases by a positive differencel'he operation is carried out through the notation

Central differenceThe forward and backward differences are mainly useful inpinkatingthe
values near the beginning and &l of he table respectively. Central differences are
particularly useful in interpolatg for value of x in the interiarf the table.

For equal interval we ugée following mehod to find the interpolation:
1. Newton’s forward difference interpolation formula.
2. Newton’s backward difference interpolation formula.

For unequal interval we use the following methods to findrite¥polation:
1. Newtan's divided difference formula. 2. Stiring central differenceniola.
3. Gauss central difference formula. 4. Bessel's interpolation formula.
5. Lagring’s interpolation formula

Table 1
Newton'’s Divided Differenceable
X f Af A f A f At f
XO fO
f.—f
Afo — 1 0
X =X
Xfl. fl AZ fo — Afl Afo
X, — Xo
f,—f 2f _A?
af, = f2=h T A

X, — % X, — X,
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X, f, At Af, — Af, A, = Nt - A,
X3 =X Xs = X0
Afzzfs_fz A3fl_A2f2_A2f1
X3 =X, X3 =X
Xq f, A, = Af, — Af,
X, — X,
Af3 _ f4 — fs
X, — Xg
X, f4
Table 2
Newton’s Forward Differenceable
X y Ay A’y A’y A'y
Xo Yo
AyO =Y1— Yo
X, A A%y, = Ay, — Ay,
AY, =Y, Y Ay, = A%y, — A%y,
X Y A%y, = Ay, - Ay, Ay, = Ay, - Ay,
AY, =Y~ Y, Ay, = Ay, - Ay,
X3 Y3 A Y, = Ayz - A)/1
AY; =Y, —Y;
Xy Ya
Table 3
Newton’s Backward Differenceable
X y Vy Viy Viy Viy
Xo Yo
VYo = Y1~ Yo
X Y VZY, = VY, = VY,
VYi=Y,- Y, VSYO :VZY1_v2y0
X Y, vy, =Vy, - Vy, VY, =V7y, V7Y,
VY, = Y= Y, Viy, =V?y, -V?y,

X3 Ys Vz Y, = Vyz - Vyl
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Vys =Y, Ys
X4 Ya

Result and Discussion

To find the principlesquare root of real number by interpolation method itaesgary to know
the Lagrange’s interpolation formula as well as Newton’s infatpn formula.

Lagrange’s interpolation formula

o B) f(x) fOQ) () ,
Suppose y=f(x) be function with , ' corresponding to
Xo Xo X X Yo = f(xo) Y1 = f(xl)
the values , then : '
Y2=T06) Yo = T(X\) then Lagrange’s interpolation formula is given by
y=f(x)= (X=X) (X=X, ) eeeenne (X—x,) ‘You (X=X )(X=X5) e (X—x,) -
(Xo - Xl)(XO - Xz) ------- (Xo - Xn) (X1 - Xo)(x1 - Xz) ------- (Xl - Xn)
e S (X=X (X = %) oree (X=%01) y
(X, = X ) (X3 = X )eenne &, —X.4)
Newton’s divided difference formula
o F) TO0) TOQ) T |
Suppose y=f(x) be function with , ’ corresponding to
Xo X X % Y= T06) yi= ()
the values , ' then , ’
Y2=f0%) Yo = T(X) then Newton’s divided difference formula is given by
Y= Yo + (X=X )Af, + (X=X, ) (X=X )A* iy + o, F (X=X ) (X=X eeeeeeeeeeeiieinne (x—x,)A" f,

Newton’s forward difference formula

|0(|C>—1)Azy N |0(|0—1)(|0—2)Ae.y L P(P-9(P-2)(P-3) s
2! 0

b 3 4 Yo Fovereenne

Yp = Yo + PAY, +

X, =X

Where h
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b = value of which interpolation is to be found

Xo=initial value related to*p

h =interval of x.

Newton’s backward difference formula

|0(|;+1)szn+ |0(|0+13)'(|0+2)V3yn+ |0(|0+1)(|04'+2)(|0+3)V4yn

Yp = Yo+ PVY, +

p
Where h

Xp= valueof which interpolation is to be found

Xr =finall value related to*r
h =interval of x.

Example: Given that

X 1 4 9 16 25
y 1 2 3 4 5

Calculate theapproximateprinciple square root of 10.56 by using Lagrange&rpalation formula.
Here X, =1x, =4, X, =9,X, =16X, =25
Here y, =1y, =2 y¥,=3Y,=4Yy,=5
X=10.56
Lagrange’s interpolation formula is

(X= %) (X=X, ) eeeeenne (x—x,) <y (X=X )(X=X5)eeennen (X—x,)
(X = X)) (Xg = X )ereereclo =X ) 70T (% = X)Xy = Xy )evrrnlby — X))

y=f(x)=

F oo, + (X=%)(X=X))-...... (X=Xy4) XY,
(X, = %) (X = X )erree. X —X )
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(X = %) (X = %, )(X = X3 )(X— X,)
(Xo - Xl)(XO - Xz)(Xo - X3)(X0 - X4)

(X=X ) (X=X, )(X = X3 )(X = X,) (X=X) (X=X ) (X=X )(X=%,)
(Xl - XO)(Xl - X2)(Xl - Xa)(xl - X4) ' (Xz - Xo)(xz - Xl)(XZ - X3)(X2 - X4)

or, y=f (1056 ) = X Yot

Y2

(X=X )(X = X )(X = X3 ) (X = X,)
(X3 - Xo)(X3 - Xl)(X3 - Xz)(X3 - X4)

XY

_ (1056 4)(1056-9)(1056-16)(1056- 25)
- (1- 4)(1- 9)(1-16)(L— 25)

1

(L056-1)(1056- 9)(1056-16)(1056-25) ,
(4-1)(4-9)(-16)(9- 25)

, (1056 1)(1056- 4)(1056-16)(1056-25)
9-1)(9- 4)(9-16)(9- 25)

(L056-1)(1056 - 4)(1056-9)(1056-25)
(L6-1)(16— 4)(16- 9)(16— 25)

4

=0.09304-0.61985+3.298+0.49831
=3.23.

Therefore the approximate principle square root of 10.56 is 3.23.

Example: Given that

X 7 10 13 16 19
y 2.64 3.16 3.60 4 4.35

Calculate the approximate principle square root of 10.56 by using Newton's forwardhdiféoemula.

Table 4
Newton's Forward Differencedfmula is

X y Ay A’y A’y Aty

Xo Yo
AYo =Y~ Yo
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X, A A%y, = Ay, — Ay,
Ayl:yZ_yl A3YO :Azyl_Azyo
X, Y, A’y = Ay, - Ay, Ay, = Ny, - A%y,
AY, = Y5 - Y, Ny, =Ny, - A%y,
X Y A%y, = Ay, — Ay,
AY; =Y, —Y;
X4 Vs
Or.
X y Ay A’y A’y Ay
7 264
3.16-2.64=0.52
10 3.16 0.44-0.52=-0.08
3.60-3.16=0.44 -0.04+0.08=0.04
13 3.60 0.4-0.44=-0.04 -0.01-0.04=-0.05
4-3.60=0.4 -0.05+0.04=-0.01
16 4 0.35-0.4=-0.05
4.35-4=0.35
19 4.35

Xp=10.56 lies between 10 and 13
X, =10, y, = 316
h=3

Xp = Xo _ 1056-10
h

= 0.1866¢

p:

Yo is value of x when x=10.56

Newton's forward difference formula is

Yo = Yo + PAY, +%Azyo +

P(P-1(P-2) s

3 Yo
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