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2
Introduction A . lllustration No.1- Com putation of (x+1)
The com plex and com plicated expansions such as
n
n n i ion
Binomial expansions can be easily com puted using (x+1) =x + ¥ (1D x)
i=1 il
derivatives by the formula named by me as
“Barla>s Formula” .The wuse of derivatives in By putting n=2 in above equation we get-

expansions simplifies com putations and understanding 2
2 2 i 2
(x+1) = x + Y (lIDlx)
of the process of com putation of expansion. i=1 i!
2 1 2 2 2
=x + D x + D x (WhereD = d/dx)

1.Barla’s Formula and its Applications :-

1.1.Evaluating Expansions by D erivatives:- = X + 2x + 2/2
n
n n i in 2
(x+k) = x + %Y (kD Xx ) .. Barla’s Formula = X +2x + 1
i=1 il
11 2 2 B_. Illustrati N o.2 C tati f 1 ’
n n N0 - +
- sk D" s kD" + k"D« . ustration 0. omputation of (x )
11 2! n!
n
N n i in
n 1 1 0 2 20 n (x+1) =x + 3 (lbx)
=x + k D x + k D x + ...+ k. n! i=1 i
11 21 nt

By putting n=3 in above equation, we get-

n 1 1 n 2 2 n 3 3 n
=x + k D x + k D x + k D x +... + k

1! 2! 3! s 3 3
I I
(x+1) = x + Y (1D x)

... (Expanded form of Barla’s Formula)

W here x is a variable; K is any constant; n is any 3 103 2 3 3 3
=x +D x + D x +D_x (W here D = d/dx )

1! 2! 3!
natural number; > = symbol of summ ation; D
3 2
i i i o = X + 3x + 3x + 6/6
denotes operator “d/dx” and further D = d /dx i.e.if i
3 2
i 2 2 . . L . = x + 3x + 3x + 1
= 2, D = d /dx w hich means differentiation twice 4
C . lllustration No.3 - Comoputation of (x+1)
. n
and so on , as the term may be; and i ! = 1X 2 X N N Lo
(x+1) =x + Y (1D x)
i= it
3 X i i=1 il
Let K = 1 in abovesaid Barla’s Formula to consider By putting n=4 in above equation, we get-
the following illustrations explaining expansions by . . 4 .
1 I
(x+1) = x + Y (1D x)
i=1 i!

said Formula :-
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4 1 4 2 4 3 4 3 4

=x + D x + D x + D x + D_Xx
11! 21 31 41
n n-1 n-2 n-3
(W here D = d/dx) =x +nx +n(n-1)x +n(n-1)(n-2)x +
1! 2! 3!

4 3 2

= x + 4x + 12x + 24x 0+ 24
-4
2 6 24 n(n-l)(n-Z)(n-:«l)xn + ot
41 n!

4 3 2

= X + 4x + 6 X + 44X + 1
n n-1 n-2 n-3
= X + nx + n(n-1)x + n(n-1)(n-2)x +
R R 5
D . lllustration No.4 - Computation of (x+1) 1! 2! 3!
n-4
n n(n-1)(n-2)(n-3)x + o ve o .t 1 L0 LExp.(l)
n n i i a
(x+1) =x + Y (1D x) :
i=1 il

By binomial theorem,we also know -

By putting n=5 in above equation, we get-
n .
(x+1) =x + C,;x + C,x + Cyx + C,x

5
5 5 i i 5 n n-(n-1) n 0
(x+1) = x + Y (1D x) Fo € +'c, x
i=1 il
nooon n-1 on n-2 o n-3 n n- 4
=x + C,x + C,Xx + Cgx + C,x
5 1 5 2 5 3 5 4 5 5 5
=x + D x +D x +D x +D x +D_x
n n-(n-1) n
11 21 31 41 51 Fo e C X + CL o Exp.(2)

(W here D=d/dx)
On Comparing Exp.(1) with Exp.(2) we get—

4 3 2
= x + 5X + 20x + 60x + 120x + 120

2 6 24 120 Exp.(1) = Exp.(2)

3 2 i i —
- 7+ 5y + 10x° +10x° + 5x + 1 By Comparing last term in Exp.(1) and Exp.(2)

and similarly any expansion upto nth level , as Cn=1
herein below submitted, can be calculated.
ie n! = 1
(n-n)!n!
1.2 n th level com putation and its application :
Thus 1 = 1
n -
n n i_ion 0!
(x+k) = x + Y (kD x)
i=1 i!
ie 0! = 1
n
(><+1)n: ><H+Z(1IDI><” (W here k =1); Thus factorial of Zero is 1.
i=1 il
n
_ "4y (D'xn 1.3. M anner of application of this formula —
i=1 il
n 1 n 3 n n non Putting k = 1 in Barla’s Formula ,we get---
=x +D x + D_x + D_Xx +D x +..+D_x
11 21 31 41 nt
n
' " D 'x" W here k =1
+ = + = N
( Where D = d/dx) (x+1) x L ORx) (Wherek =1);
i=1 i!

n-1 n-2 n-3
= X + nx + n(n-1)x + n(n-1)(n-2)x +

11 21 31! x 2
Asan illustration ---- evaluate (e + 1)

D (n-1)(n-2)(N-3)X" ‘4 ot

X
4 Replacee by x in above evaluation ---

n(n-1)(n-2)(n-3)(n-4)... ... ..1

X 2 2
. Thus (e + 1) = (x+1)
nit
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Now we have---
2 2
(x+1) = X +2x + 1 ... ... Exp.(i)

A gain replacing x by ex in abve expression, we get

e )’ = ()" w26 w1

In this manner, any expansion ie. logarithmic,
trigonom etric or exponential , must be calculated by
using Barla’s Formula on expansions in aforesaid
manner.

Conclusion

It is submitted that this formula facilitates easier

solution to complex expansions. This formula as

evolved, opens the door for calculus to field of

expansions and hence introduces calculus to the field

of elementary m athem atics..
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