
Rajendra Prasad Regmi                            Janapriya Journal of Interdisciplinary Research, Vol. VII, 2018 
 

Research Article 
Finding of principle square root of a real number by using interpolation 

method 
Rajendra Prasad Regmi 

Lecturer, Department of Mathematics, P.N. Campus, Pokhara 
Email: rajendraprasadregmi@yahoo.com 

 

Article History 

Received 17 June, 2018                     Revised 27 July 2018                           Accepted  30 November 2018 

 
Abstract  

 

There are various methods of finding the square roots of positive real number. This paper deals 
with finding the principle square root  of positive real numbers by using Lagrange’s and 

Newton’s interpolation method. The interpolation method is the process 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 multiplied by itself, gives the number. All 
positive real number has two square roots, one positive square root and one negative square root. 
The positive square root is sometimes referred to as the principle square root. A square root is 

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

denoted a called radicand 
a

. Negative numbers don’t have real square roots since a square is 

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

perfect square. For example: 36. It is perfect square 
36 6±=

.  

          If the radicant is not perfect square i.e the square root is not a whole number then we have 

to approximate the square root 
7.173205.13 ±≈±=±
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          The square roots of numbers that are not a perfect square are members of the irrational 
numbers. 

The process of finding the value of  
)( ixy
for corresponding value of 

),( 0 ni xxx ∈
is called 

interpolation. 

The process of finding the value of
)( ixy
  for corresponding value of 

),( 0 ni xxx ∉
 is called 

extrapolation. 

To obtain the value of unknown quality by using Newton’s interpolation method we use three 
types of formula namely, forward difference, backward differences and central difference.  
Forward difference: The first order forward difference of f(x) is the change in f(x) when x is 

increased by a positive difference h. The operation is carried out through the notation 
∆

. 

Backward difference: The first order backward difference of f(x) is the change in f(x) when x 

decreases by a positive difference h. The operation is carried out through the notation 
∇

. 

Central difference: The forward and backward differences are mainly useful in interpolating the 
values near the beginning and the end of the table respectively. Central differences are 
particularly useful in interpolating for value of x in the interior of the table. 

For equal interval we use the following method 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 find the interpolation: 
1. Newton’s divided difference formula.  2. Stiring central difference formula. 
3. Gauss central difference formula.         4. Bessel’s interpolation formula. 
5. Lagring’s interpolation formula 

Table 1 

Newton’s Divided Difference Table 

x f f∆
 

f2∆
 

f3∆
 

f4∆
 

0x
 

0f
 

    

  

01

01
0 xx

ff
f −

−=∆
 

   

1x
 

1f
 

 

02

01
0

2

xx

ff
f −

∆−∆=∆
 

  

  

12

12
1 xx

ff
f −

−=∆
 

 

02

0
2

1
2

0
3

xx

ff
f −

∆−∆=∆
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2x
 

2f
 

 

13

12
1

2

xx

ff
f −

∆−∆=∆
 

 

04

0
3

1
3

0
4

xx

ff
f −

∆−∆=∆
 

  

23

23
2 xx

ff
f −

−=∆
 

 

13

1
2

2
2

1
3

xx

ff
f −

∆−∆=∆
 

 

3x
 

3f
 

 

24

23
2

2

xx

ff
f −

∆−∆=∆
 

  

  

34

34
3 xx

ff
f −

−=∆
 

   

4x
 

4f
 

    

 

 

Table 2 

Newton’s Forward Difference Table 

x y y∆
 

y2∆
 

y3∆
 

y4∆
 

0x
 

0y
 

    

  010 yyy −=∆
 

   

1x
 

1y
 

 
010

2 yyy ∆−∆=∆
 

  

  121 yyy −=∆
 

 
0

2
1

2
0

3 yyy ∆−∆=∆
 

 

2x
 

2y
 

 
121

2 yyy ∆−∆=∆
 

 
0

3
1

3
0

4 yyy ∆−∆=∆
   232 yyy −=∆

 
 

1
2

2
2

1
3 yyy ∆−∆=∆

 
 

3x
 

3y
 

 
122

2 yyy ∆−∆=∆
 

  

  343 yyy −=∆
 

   

4x
 

4y
 

    

 

Table 3 

Newton’s Backward Difference Table 

x y y∇
 

y2∇
 

y3∇
 

y4∇
 

0x
 

0y
 

    

  010 yyy −=∇
 

   

1x
 

1y
 

 
010

2 yyy ∇−∇=∇
 

  

  121 yyy −=∇
 

 
0

2
1

2
0

3 yyy ∇−∇=∇
 

 

2x
 

2y
 

 
121

2 yyy ∇−∇=∇
 

 
0

3
1

3
0

4 yyy ∇−∇=∇
   232 yyy −=∇

 
 

1
2

2
2

1
3 yyy ∇−∇=∇

 
 

3x
 

3y
 

 
122

2 yyy ∇−∇=∇
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  343 yyy −=∇
 

   

4x
 

4y
 

    

 

Result and Discussion 

To find the principle square root of real number by interpolation method it is necessary to know 
the  Lagrange’s interpolation formula as well as Newton’s interpolation formula. 

Lagrange’s interpolation formula  

Suppose y=f(x) be function with 
)( 0xf
 ,

)( 1xf , )( 2xf ………………. )( nxf
corresponding to 

the values 
0x
 ,

1x , 2x ………………. nx .
then 

)( 00 xfy =
 ,

)( 11 xfy = , 

)( 22 xfy = ………………. )( nn xfy = . then Lagrange’s interpolation formula is given by 

)(xfy = 0
02010

21

)).......()((

)().........)((
y

xxxxxx

xxxxxx

n

n ×−−−
−−−= + 1

12101

20

)).......()((

)().........)((
y

xxxxxx

xxxxxx

n

n ×−−−
−−−

 

 

n
nnnn

n y
xxxxxx

xxxxxx ×−−−
−−−++

−
−

)).......()((

)().........)((
.........................

110

110

 

Newton’s divided difference formula 

Suppose y=f(x) be function with 
)( 0xf
 ,

)( 1xf , )( 2xf ………………. )( nxf
corresponding to 

the values 
0x
 ,

1x , 2x ………………. nx .
then 

)( 00 xfy =
 ,

)( 11 xfy = , 

)( 22 xfy = ………………. )( nn xfy = . then Newton’s divided difference formula is given by 

0100
2

10000 ).....(..........).........)((..................))(()( fxxxxxxfxxxxfxxyy n
n ∆−−−++∆−−+∆−+=

 

Newton’s forward difference formula 

..........
!4

)3)(2)(1(

!3

)2)(1(

!2

)1(
0

4
0

3
0

2
00 +∆−−−+∆−−+∆−+∆+= y

pppp
y

ppp
y

pp
ypyyp  

Where h

xx
p p 0−=  
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px = value of which interpolation is to be found 

0x =initial value related to px  

h =interval of x. 

Newton’s backward difference formula 

..........
!4

)3)(2)(1(

!3

)2)(1(

!2

)1( 432
0 +∇++++∇+++∇++∇+= nnnnp y

pppp
y

ppp
y

pp
ypyy  

Where h

xx
p np −=  

px = value of which interpolation is to be found 

nx =finall value related to px  

h =interval of x. 

Example: Given that  

X 1 4 9 16 25 
y 1 2 3 4 5 
Calculate the approximate principle square root of 10.56 by using Lagrange’s interpolation formula. 

25,16,9,4,1, 43210 ===== xxxxxHere  

 
5,4,3,2,1, 43210 ===== yyyyyHere

 

 X=10.56 

Lagrange’s interpolation formula is  

)(xfy = 0
02010

21

)).......()((

)().........)((
y

xxxxxx

xxxxxx

n

n ×−−−
−−−= + 1

12101

20

)).......()((

)().........)((
y

xxxxxx

xxxxxx

n

n ×−−−
−−−

 

 

n
nnnn

n y
xxxxxx

xxxxxx ×−−−
−−−++

−
−

)).......()((

)().........)((
.........................

110

110
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)56.10(, fyor = 0
40302010

4321

))()()((

))()()((
y

xxxxxxxx

xxxxxxxx ×−−−−
−−−−= +

1
41312101

4320

))()()((

))()()((
y

xxxxxxxx

xxxxxxxx ×−−−−
−−−−

2
42321202

4310

))()()((

))()()((
y

xxxxxxxx

xxxxxxxx ×−−−−
−−−−+

 

 

3
43231303

4210

))()()((

))()()((
y

xxxxxxxx

xxxxxxxx ×−−−−
−−−−+  

 

1
)251)(161)(91)(41(

)2556.10)(1656.10)(956.10)(456.10( ×−−−−
−−−−=

 

2
)259)(16)(94)(14(

)2556.10)(1656.10)(956.10)(156.10( ×−−−−
−−−−+

 

3
)259)(169)(49)(19(

)2556.10)(1656.10)(456.10)(156.10( ×−−−−
−−−−+

 

4
)2516)(916)(416)(116(

)2556.10)(956.10)(456.10)(156.10( ×−−−−
−−−−+

 

=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 forward difference formula. 

Table 4 

Newton’s Forward Difference Formula is  

x y y∆
 

y2∆
 

y3∆
 

y4∆
 

0x
 

0y
 

    

  010 yyy −=∆
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1x
 

1y
 

 
010

2 yyy ∆−∆=∆
 

  

  121 yyy −=∆
 

 
0

2
1

2
0

3 yyy ∆−∆=∆
 

 

2x
 

2y
 

 
121

2 yyy ∆−∆=∆
 

 
0

3
1

3
0

4 yyy ∆−∆=∆
   232 yyy −=∆

 
 

1
2

2
2

1
3 yyy ∆−∆=∆

 
 

3x
 

3y
 

 
122

2 yyy ∆−∆=∆
 

  

  343 yyy −=∆
 

   

4x
 

4y
 

    

 

Or. 

x y y∆
 

y2∆
 

y3∆
 

y4∆
 7 2.64     

  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

     
 

px = 10.56 lies between 10 and 13 

16.3,10 00 == yx  

h =3 

18666.0
3

1056.100 =−=−=
h

xx
p p

 

py  is value of x when x=10.56 

 

Newton’s forward difference formula is  

..........
!4

)3)(2)(1(

!3

)2)(1(

!2

)1(
0

4
0

3
0

2
00 +∆−−−+∆−−+∆−+∆+= y

pppp
y

ppp
y

pp
ypyyp
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