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ABSTRACT : Itisobserved that most of the numerical problems have been solved by developing algorithm using high
level languages ,such as FORTRAN ,C,C++, Visual Basic ect ,which are not so easy to handle by all readers .

In this paper we have developed formulae in excel worksheet for solving numerical problems without using high level
language which is very familiar and easy accessible to all .
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INTRODUCTION :

Interpolation is the process of computing intermediate values of a function from the set of given or tabulated values of the
function . For example ,suppose the population of a city is given for last five years 1971,1981,1991,2001and 2011 . The
process of computing the population of the city for the year 1975 is called interpolation .the process of interpolation is very
much interesting and useful for all branches science , humanities ,commerce , and in technical branches . There are several
methods of interpolation but the most suitable interpolation formulae are given by Newton and Lagrange . Newton introduced
three interpolation formulae ,known as Newton’s forward interpolation , Newton’s backward interpolation and Newton’s
general interpolation formula .

Now let us briefly discuss the Newton’s forward interpolation formula..........

Let a function y=f(x) takes the values vy, ,y1 , 2,3 ...... , ¥» When the independent variable x takes the equidistant values x,
X1 5 X9, X3 e , Xy respectively where x; - xq =x5 - x; = x3 - X =...= x,, - x,_1 =h .The differences y; - yo .2 -1 . Y3 - Y2
are called the first differences and is denoted by Ay, Ay;, Ay, ......... respectively .

Similarly the second and the higher order differences are as follows...

Azyo =A23’1' A}Z}O , Az Y1 =Ay22' A ylg' AZ Va2 =Ay3' szz . 2 .........

Ao =Ayi- Nlyy Ay =A%y,- Ny, Ay, =Ayz- Ny, o and so on
With these differences we construct the difference table as follows...

R S - - -
X y

0 0
Ay =y -y
0170
2
X y Ay=y-y
1 1 0170
3 2 2
Ay =y -y Ay=Ay-Ay
17271 0 1 o
4 3 3
2
AY=AYy-A
X y Ay=y-y yo y1 yo
2 2 17271
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3 2 2

Ay =y -y Ay=Ay-Ay

2 7372 1 2 1
2

X y Ay=y-y
2 3 2

Ay =y -y

3 4 3

Newton’s Forward Interpolation formula is
Y =Yo + UAY+U(U-1)A2yo/2 + u(u-1)(u-2)A3ye/3! +u(u-1)(u-2)(u-3)A*y,/4!
+u(u-1)(u-2)(u-3) (U-4)ASyo/51+.......

X0

Where u =22

For better understanding let us consider a interesting problem ...........
The population of a city in last five decennial censuses was as follows

Population 12 19 31 a7 62

(in'lacs)

The difference table is

1971 12
7

1981 19 5
12 Sl

1991 31 a4 4
16 -5

2001 a7 1
15

2011 62

Here x=1975 Xxq=1971 andh=10

x—xg9 _1975-1971
h 10

SO u= =0.4
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By Newton’s Forward Interpolation formula.......
Y =Yg + UAY+U(U-1)A%Yo/2 + u(u-1)(U-2)A%ye/3! +u(u-1)(u-2)(u-3)Atye/4!
+u(u-1)(u-2)(u-3) (u-4)A3ye/5M+.......
=12+0.4 X7 + 0.4 X (0.4-1) X 5/2 + 0.4 X (0.4-1) X (0.4-2) X (- 1)/6
+0.4 X (0.4-1) X (0.4-2) X (0.4-3) X (-4)/24
=12+2.8 - 0.6 -0.064 +0.1664
=14.302
Hence the population of the city in the year 1975 is estimated as 14.302 lacs (approximately )

EXISTING IN-BUILT SOFTWARE FOR NUMERIC CALCULATION :
Though the interpolation method is interesting but the computational part is laborious and time consuming as is
contains higher decimal places . Therefore sometimes the student feels bore.

Therefore the mathematician and the computer experts introduce many suitable software for numeric computations. Such as
FORTRAN, C,C++, Visual Basic ,MATLAB etc. As for example let us discuss the problem in Visual Basic programme .

The same problem can be solve in high-level programming languages like Visual Basic, C, C++, java etc. We have
solved this problem by using Visual Basic. Visual Basic is a third-generation event-driven programming language first
released in 1991. Visual Basic was designed to be easily learned and used by beginner programmers. Visual Basic is not only a
programming language, but also a complete graphical development environment. The language not only allows programmers
to create simple GUI applications, but to also develop complex applications.

Visual Basic's main selling point is the ease with which it allows the user to create nice looking, graphical programs with little
coding by the programmer, unlike many other languages that may take hundreds of lines of programmer keyed code. As the
programmer works in the graphical environment, much of the program code is automatically generated by the Visual Basic
program.

We solved the above problem in Visual Basic. We can build our own formula in Visual Basic to solve our problem. To
build a formula or program in Visual Basic the reader must have the knowledge of Visual Basic. But one advantage is that it
can be used as a software tool. To use the software the user does not need the knowledge of Visual Basic. It can be beneficial
for organisation. Here below statements shows how to use the software:

First user needs to select number of points.

B Formard Teerpmanon T T I . - - e

NEWTON'S FORWARD INTERPOLATION FORMULA
Sedact Number of Poirts u—]

By selecting the number of points, a table will automatically appear where user can insert the value of X. After inserting the
values in X, the user needs to put the value in Interpolation point field. And then user have to click the Generate button to see
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the values in the difference table and result in the result box.
"3 Forward Interpiostion L.

'NEWTON'S FORWARD INTERPOLATION FORMULA

Select Number of Ponts: (5 -l
[%  [is; [1981 [1991 |00 [eom Interpolation Point. |137>
[T [776968 [784872 [792816 [s00BOO  [808B24 —
LGENERATE I
[x f(X) AY A%y A3y A%y
[W 7769652
153 7848722 0 |—‘°°—
73440 o
|'rss1— 7928162 400 [_ o
o
[7sea0 -
[or  [s00e002
80240
[on‘ 8088242

Result: e

MAIN RESULT : DEVELOPMENT OF NEW TECHNIQUES FOR NUMERIC CALCULATION BY USING MS WORKSHEET

We see that to handle all these software we have to know the resptive high level languages for each software . Therefore it
is not easy accessible for all . But in Microsoft Office we find a very interesting and easy accessible file known as MS excel
worksheet in which we can develop the formulae for numeric computations. And for this we need not require any high level
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language. Here following figure shows S worksheet
Microsoft Office Quick Access Tool The Ribbon Header Bar L. Maximize
Button I_ba — Minimize
r
- - — . e close
R = - Bookl - NMicroscft Bxcel - i - —
Home bar =—— Insert Page Laycut Fermulas Data Revew View ® - o x
'E & Caibri du -] General - Conaticnal Formatting » | r=Insert ~ E - ﬂ [ﬁ
N =] [8 ~ % || i35 Format es Table ~ Sepeete || 8] -
Faste 7 B | | B A || B <% ) Cell siyles - B romat - || &2~ ﬁt':,gf ::,':'ct&.
Cipboard Font L Alignment i< Number ™= styles Cells Editing
Cell Address bar——-— a1 v = Formula bar
—I_ c D E G H 1 J K L ] N i
Select All

Active Cell

Row Numbers

col
Add Function
wizard
W 4> H| Sheet1  ~Shest? - Sheetd , §d . 0"
Status bar ——— gy |
L
Scrollbar =

EEE'&&HQ‘ULLLLD—'I
lb

Sheet tab

Add Sheets

First construct the table in MS excel Worksheet by the given data as follows
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([!E-D H9-™ ¥ Mewton's forward int._formula_in_EXCEL file - Microsoft Excel
ta
- Home Insert Page Layout Formulas Data Review  View
=5 4 cut e — —
Caliori M-Sl | Srwiap Tet General . £

153 Copy

Pste  ormatranter | 814 U [0 A [ | | roe e comenfl oo 5615 | Somctlonst Forne
Clipboard (F] Font ] Alignment il Number (F] Styles
| Al -~ iQ I-| Problem: 1
al 8 [c[p|elrla[nf i sk i [m[n]olprp]lalr][s] T [ulv] w X i

1| Problem : 1 (for 10 points )

2| By using Newton's Forward Interpolation Formula find the value of @

=

4 x: 1 3 5 7 9 11 13 15 17 19

s | |f(x):] 1 25 47 74 101 160 251 334 457 537

|

|

=

9

10

11

12

13

1

15

16

17

13

19

20

21

2

23

W M| Sheet2 ~Sheet3 ~Sheetl .~ Sheet4 | Sheet5 %7 [ m

Ready |

* Tata Photon+ (& maths semin... T full paper - Mi... T Abstract - Mi... B Microsoft Exc... i untitled - Paint B Addres

To construct the difference table by cell linking type =C4 in the cell A8 and type =C5 in the cell B8.
Type =E4 and =E5 in the cells A10 and B10 and so on . Then you will see that the values in the table carried over to the

difference teble .

For first difference type =B10-B8 in the cell C9 . Bring your mouse over bottom-right corner of the cell C9 till the
pointer turns to a cross shape.

(Cip JLEW 7 e —
-

Home Insert Page Layout Formulas
e 7
=c cut i
1 # cu Calibri TR
; N 53 Copy —
aste - -
- j Format Painter | A T ” ]
Clipboard ] Font
AZ -~ ™ I | 1

A B C D E

W N

Toln
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Drag the fill handle across the cells to C 26. Delete the unnecessary cells. For the second difference type =C11-C9 in the cell

E10 and drag the fill handle .Repeat this process all differences you require . Then you will see that your difference table is
constructed .If you change the values in the given table then the difference table will be automatically changed .

) Ho-~ = Newton's forward int._formula_in_EXCEL file - Micros =~ = -
Home Insert Page Layout Farmulas Data Review View
W20 -0 £ [
al B c o] E [F] @ H 1 J k [L] m [n] o [P] @ [Rr s 1
% y Jiy N2 S i Sy i iy AB i
1 1
24 £
3| 25 -2 i
22 7
5| 47 5 -12
27 -5 49
7|74 o] 37 -118
27 32 -69 179
31101 32 -32 61 -104
59 0] -8 75 -454
1(160 32 -40 136 -558
91 -40 128 -483 1
3251 -8 88 -347
83 48 -219
5334 40 -131
123 -83
7457 -43
80
9537

v M| Sheet? . “Sheet3 “Sheetl ,“Sheetd4 “Sheet5 | Sheet6 . ¥1 [ i

O ® 7 7 | - TataPhoton+ | @ mathssemin... | M 2Migosoft... = @Y Micosoftexc... | U kL-Paint | untitled - Paint

For the value of x type =02 in the cell B27 .Any value of x for which you require the interpolation putin the cell 02
For the value of u type =(B27-A8)/(A10-A8) in the cell C28
For step by step calculations type the formulae and sign in appropriate cells as shown below.

cell B33 | C33 D33 E33 F33 G33 H33 133 J33 K33 L33 M33 N33 033 P33
Type
as =B8 + =C28 X =C9 + =C28 X =C28 - 1 X =E10 / 2!

B35 | C35 D35 E35 F35 G35 H35 135 135 K35 | L35 | M35 N35 035 | P35

+ =C28 X =C28 § 1 X =C28 H 2 X =G11 / 3!
G3 M3 03 P3 Q3 | R3 S3 T3 u3
B37 | C37 D37 E37 F37 7 H37 | 137 137 K37 | L37 7 N37 7 7 7 7 7 7 7
+ =C28 X =C28 § 1 X =C28 i 2 X =C28 & 3 X 12 | / 4!

B39 | C39 D39 | E39 F39 G39 | H39 | 139 J39 K39 | L39 | M39 | N39 039 | P39 | Q39 | R39
+ =C28 X =C28 § 1 X =C28 i 2 X =C28 i 3 X =C28
S39 T39 U39 | V39 | W39 | X39 Y39 | 739 | AA39 | AB39
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Lol a [ xfaas| s || | |
B41 | C41 D41 E41 | F41 G41 | H41 141 J41 K41 | L41 M41 N41 041 | P41 | Q41 | R41
+ =C28 X =C28 - 1 X =C28 - 2 X =C28 - 3 X =C28
S41 | T41 u41 | v4l W41 | X41 Y41 | 741 AA41 AB41
- 4 X =C28 - 5 X =M14 / 6!
B43 C43 | D43 E43 | F43 G43 | H43 143 J43 K43 | L43 M43 N43 043 P43 Q43 R43
+ =C28 X =C28 - 1 X =C28 - 2 X =C28 - 3 X =C28
S43 | T43 u43 | v43 W43 | X43 Y43 | 743 AA43 | AB43 AC43 | AD43 AE43 AF43
- 4 X =C28 - 5 X =C28 - 6 X =015 / 7!
B45 | C45 D45 E45 F45 G45 | H45 145 J45 K45 L45 M45 N45 045 P45 Q45 R45
+ =C28 X =C28 - 1 X =C28 - 2 X =C28 - 3 X =C28
S45 T45 u4s5 | v45 W45 | X45 Y45 745 AA45 | AB45 | ACA5 | AD45 | AE45 | AF45
- 4 X =C28 - 5 X =C28 - 6 X =C28 - 7
AG45 | AH45 | Al45 | AJ4A5 | AK45 | AL45 | AM45 | AN45 | AO45
X =Ql6 | / 8!
B47 | C47 | D47 E47 F47 G47 | H47 147 Ja7 K47 L47 M47 N47 047 P47 Q47 R47
+ =C28 X =C28 - 1 X =C28 - 2 X =C28 - 3 X =C28
S47 T47 U47 | V47 | WAT7 | X47 Y47 Z47 | AAA7 | ABA7 | ACA7 | AD4A7 | AEA7 | AF47
- 4 X =C28 - 5 X =C28 - 6 X =C28 - 7
AG47 | AH47 | Al47 | AJA7 | AK47 | AL4A7 | AM47 | AN47 | AO47
X =C28 - 8 X =S17 / 9l
For the main calculations of Newton’s forward interpolation formula type appropriate formulae in the respective cells as
shown below .
A49 B49 C49 D49 E49 F49 G49 H49
= =B33 + =D33*F33 + =H33*(J33-L33)*N33/2 + =D35*(F35-H35)*(J35-L35)*N35/6
149 139 K49

=D37*(F37-H37)*(J37-L37)*(N37-P37)*R37/24

L49

M49
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=D39*(F39-H39)*(J39-L39)*(N39-P39)*(R39-T39)*V39/120 + ‘
N49 049
=DA41*(F41-H41)*(J41-L41)*(N41-P41)*(RA1-T41)*(V41-X41)*Z41/720 +
PQ49 R49
=D43*(F43-H43)*(J43-L43)*(N43-P43)*(R43-T43)*(V43-X43)*(243-AB43)*AD43/5040 +
ST49 u49
=DA5*(F45-HA45)*(J45-L45)* (N45-P45)* (R45-T45)* (VA5-X45)*(Z45-AB45)* (AD45-AF45)* AHA5/40320 +
V49
=DA7*(F47-HA47)*(J47-L47)*(N47-P47)* (R47-TAT7)*(VA7-X47)*(Z47-AB47)*(ADA7-AFA7)*(AHA7-AKA7)*AM47 /362880

For final result type as follows in the appropriate cells

A50 BCD50

= =B49+DA49+FA9+HA9+)49+49+N49+P49+S549+V49
Thus you will get a self-built application for solving any problem having all total 10 points by using Newton’s forward
Interpolation Formula . For problems of fewer than 10 points you have only to delete the values appeared in the unnecessary
cells in the d|fference table .

(O = 9 -~ MNewton's forward int._formula_in_EXCEL file - Microsoft Excel -

Home Insart Page Layout Formulas Data Review Miew @ - =

=] # *#

[ B8 -~ £ |
A B 5 o [e] F Jel v [ 4 [klim] N Jof P [a R s [Tlul v x|y z adaslac| ap lagdarlad an [alasakal am laf Ao AP
1 BY NEWTON'S FORWARD INTERPOLATION FORMULA
2 |y =yotUAye+u(u-1)A% /2 +u(u-1){u-2)A3ye/31+u(u-1)(u-2)(u-3)A%y /4 +u(u-1) (u-2) (u-3) (u-4)ASyo/S I+
3
a|= 1+ 0.5 x 24 + 0.5 x 0.5 - b4 2421
s
6 + 0.5x 05 - 1x 05 - x 7/ 3!
Ed
3 I _|+ 0.5 x 0.5 - 1 x 0.5 - X 0.5 - 3 x -12 /4l
£
10 + 0.5 x 0.5 - 1 x 0.5 - X 0.5 - 3 x 0.5 - 4x 49 /5!
11
12 + 0.5 x 0.5 - 1 x 0.5 - x 0.5 - 3 x 0.5 - 4x 05- x -118/ 6!
13 =
14 + 0.5 x 0.5 - 1 x 0.5 - X 0.5 - 3 x 0.5 - 4 x 0.5 - X 0.5- 6x 179/ 7!
15
16 + 0.5 x 0.5 - 1 x 0.5 - x 0.5 - 3 x 0.5 - 4 x 05- x 05- 6x 05- 7x-104/8 + ...
7 -
18 + 0.5 x 0.5 1x 0.5 - x 0.5 3 x 0.5 - 4x 0.5- x 0.5- 6x 05- 7x 0.5- 8 x -454 /9 |
19 -
20 |= 1+ 12+ 03+ 04+ 047 + + 242 + 3 + 1 + -5
21 |= 17.208710 ANSWER
22
23
24
25

27
H 4 r ¥ Sheet3 - Sheetl Sheetd Sheet5 ~Sheeté | Sheet? . celllink -~ Sheetd ~ SheetS . Sheetid 3 [ L L 0 |

Z | &% maths seminar DR Coll | GoriTeraGaon 1976... | T full paper - Microsoft ... [EY Micosoft Excel -New... | 1§ untitled - Paint

We think everyone having minimum computer knowledge can use the MS Excel for calculations and for storing data . We
find that this worksheet is very much interesting and usefull for numeric calculations involving in NUMERICAL
ANALYSIS . Specially in interpolation , solution of algebraic and transcendental equations , numerical differenciation and
integrations . we can develop the process as our choice . The construction of difference table is quite easy and interesting in
excel worksheets . Once we construct a difference table for higher points it can be use for every cases of fewer points also by
deleting the unnecessary points . In the same way once we put a formula for higher points it can be use for all fewer points
.Complete Worksheet Page -
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(O o9 s Mewton's forward int._formula_in_EXCEL file - Microsoft Excel - =2 X
] _
j Home Insert Page Layout Formulas Data Review View @ - 7 x
[ AR30 - %]
A B |(C/DIE/F |G H|I|lJ|KILMNO|P|QR|STU V |WXY| Z ACABAC AD AEAFA{ AH AlAJARAL AM AIA( AP AQ AR AS AT AUli

1 Problem : 1 [for 10 points

Z g Mewton's Forward Interpolation Formula find the ua‘ﬁl

3

:! = T T *F [ & [ 7 [ 8 [ W[ ®& | 15 [ & [ 1@ |

L T#zp:] 1 [ 25 | #F | 7# | 101 | W0 | 251 | 334 | #57 | 537 |

6

7 z 1 4 o o I o o & = A

8 1 1

<) 24

B ] 25 -2

11 22 7

2] s 47 5 -1z

13 27 -5 49

4 7 74 [] 37 -ng

15 27 32 -63 79

16 9 1] 32 32 61 104

17 53 [ -8 75 -454

2 n 160 32 -40 136 -558

19 a1 -40 128 -483

20 13 251 ] 88 347

21 83 (13 -218

22 1 34 0 -3

23 123 -3 =
4w 457 43

23 80

26 19 537

27 |z =

28w = I0e

29

30 BY NEWTON'S FORVARD INTERPOLATION FORMULA I 1

31 'y =gceuly ceufu-)iyci2su(u-1){u-2)0" i3 ufu-1){u-2)(u-3)4*go4l-ufu-1){u-2){u-3){u- +

32 4)a e tGle__.

33 = 1 + 05 = 24 . 05 x[08 - 1]z -2 ¢ 2!

34

gg + 05 z[05 -1 J:[08 - 2]z 7 ¢ 3!

g'é' + 05 z[ 05 1 Je[08 -"2]«[0 - "3 ]z 12 & 4!

39 + 0.5 =[085 1 ]s[085 - Z]:[1 - "2 ]|z[05 - 4]z 48 ¢5!

a0

AT + 05 z[05 -_ 1 Ja[08 - "Z]«[1 - _3]=[05 - 4]=[085 -85 = g ¢ &!

4z

a3 -« 05 z[ 05 1 =[085 - Z]«[1 - _3|=z[05 - _4]:[05 -5 =z[05 - 6]« 7 & 7!

Aq

45 -« 05 z[ 05 1 =[085 - Z]x[1 - _3|=z[05 - _4]x[08 -5 =z[05 - &]=x«[05 - 7]« -04 ¢ 81+ __

46 -

a7 -~ 05 :[ 05 1T ] «[os_ -_z]a[1 3]=z[05 - _a4]s[05 -8 «[05 - _&]s[0os - _F]s[05 - E]x 454 131

48

43 R R I 3 . 047 o 1 . T . 288428 . 136 . 495

50 = 17.208710 ANSVER

W 4 » W[ Sheet? ~“Gheet3 - Sheetl | Sheetd ¥J [ m

Ready 5[0 1| a00se T

L » B o |
s start ez & maths seminar DR, Col {® Micosoft Excel - New... | T full paper - Mirosoft ...

CONCLUSION

= @;E 10:10 PM
Similarly we can show that the solution of algebraic and transcendental equation , numerical differentiation and integration
also be done in MS Excel worksheets by developing appropriate formulae.

From the above discussion it is clear that MS Excel worksheet is a quite interesting and useful for computational part of
interpolation formulae, solution of algebraic and transcendental equation, numerical differentiation and integration of

numerical analysis . It is much more easier than all other in-built software available in the computers
studentfriendly and easy accessible by all users .
EXCEL” shall be introduce in the degree Curriculum .
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