BINOMIAL THEOREM AND ARITHMETIC PROGRESSION

Abstract: | present a new binomial formula as well as the relationship between the 1st, 2nd, 3rd and 4th powers of an

arithmetic progression.

NEW BINOMIAL THEOREM

If nis odd,
n: 7 n
(@ +b)" =2"(@ +b")- 5, )@ +b)"*(a-b)*
k =1
If nis even,
(a +b)n =2n-1(an +bn) _i(znk)(a +b)n-2k(a _b)zk
k =1
SUM OF TWO N POWERS

If nis odd, we can see that;

n n _ 1 % n n -2k 2k
a" +b -zmz =O(2k)(a +b)"%(a -b)
If nis even, we can see that;
n n _L g n N2k k)2
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APPLICATION 1
If
X-y=a (3)
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Can we find a solution to x and y without arriving at general quartic equation if a and B are given?

Equation (2) above can answer this question because if n = 4,



NS

1 4
X4 +y4 - (2k)(x +y)4-2k(x _y)zk

4-1
2 k =0
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X4 +y4 =§Z(2k)(x +y)4 2k(X _y)zk
k =0

8(x* +y*) =(x +y)* +6(x +y)*(x-y)* +(x-y)* ®
Putting (3) and (4) in (5), we get;
8B =(x +y)" +6(x +y)*(@)® +(a)*
(x +y)* +6(x +y)*(@)* +(a)" -8B =0
We can get the value of x+y using bi-quadratic formula
Let A be the value of x +y such that;

x+y =\ (6)
We can get the values of x and y by solving (3) and (6).

APPLICATION 2

If nis odd;

n-1

n
Cosnx =zz ( )(-1)kCos"'2kain2"x
k =0\2K

If nis even;

n

® n
Cosnx =zz (Zk)( -1)*Cos" *xSin*x
k =0

RELATIONSHIP BETWEEN 1st, 2nd, 3rd AND 4th POWERS OF AN ARITHMETIC PROGRESSION

If

n-1

a =) (a +kd)
k =0
n-1

B =) (a +kd)?
k =0
n-1

A =) (a +kd)®
k =0

Y =Z(a +kd)*

k =0

Then
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