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A new binomial formula analogous to Newton's Binomial formula and derivation of the sum Of power of arithmetic series

In this work I want to prove by recurrence a new simple binomial formula analogue to Newton's binomial formula. Newton's binomial formula corresponds to the decomposition of the different terms of the nth power of the binomial (a+b).

My formula is: n n ∑ C n n (n,n 1 ,n 2 ) are integers numbers, with:

Moreover I also prove that } allows me the derivation of the sum of power of all arithmetic series. These properties must be known to everyone, especially to undergraduate students.

Introduction

Number theory plays a big role in probability and computer science and is currently part of mathematics courses [START_REF] Andrews | Number Theory[END_REF]. Certainly I do research in theoretical nuclear physics since 1970, alone because my professor Michel Lambert [START_REF] Hassan | A new method for the Derivation of the expressions of arithmetic Series[END_REF] changed to high energy and also of my illnesses. And after a heart operation I wanted to change the mood and I came across Google on the sum of the arithmetic series. Then I went for a coffee and came up with a simple idea to solve these problems simply by doing an analogy between continuous summations or integral and discrete summation of arithmetic series. Indeed:

∑ + r (r,s)=1,2,…
(1.1) n is the number of the terms of the sequence, the power is s and the jump is r. When I came back home, I wrote the article [START_REF] Hassan | A new method for the Derivation of the expressions of arithmetic Series[END_REF] which is the basis of this work with articles [START_REF] Hage Hassan | The sum and the Squares of Odd and Natural Numbers[END_REF][START_REF] Hassan | Derivation of the sum of Odd s and Arithmetic numbers by a Geometric Methods December[END_REF][START_REF] Hassan | A new formula on analytic Combinatory[END_REF][START_REF] Hage Hassan | Geometric methods for the derivation of the sum of power of arithmetic series and the sum square of odd numbers[END_REF]. Then I encountered the problem of finding the equivalent of x in the discrete sum. For simplicity we write:

n^ m n n 1 n 2 … n m 1 (1.
2) By extension, we write:

n n 1 n 2 … n m 1 (1.
3) Certainly in the article [START_REF] Hage Hassan | Geometric methods for the derivation of the sum of power of arithmetic series and the sum square of odd numbers[END_REF] I used these relations for the derivation of the sum of power of arithmetic series and its applications which I summarize here.

In this work I want to determine the Arrangements with repetition formula And by recurrence a new binomial formula analogue to Newton's binomial formula which corresponds to the decomposition of the different terms of the nth power of the binomial (a+b). The plan of this paper is as follows: in section 2 we Reviews the calculation of the formula of Arrangements with repetition. In section 3: We derive the new binomial formula analogous to Newton's binomial formula. In section 4: WE find the sum of power n of natural numbers using the Arrangements with repetition formula. In section 5: The Annex: Observations and its importance in life.

2-Revision of calculation of the formula of Arrangements with repetition

My method is to deduce from the analogy between the integral calculus, which is a continuous sum, and the discrete sums of arithmetic series [START_REF] Hage Hassan | The sum and the Squares of Odd and Natural Numbers[END_REF][START_REF] Hassan | Derivation of the sum of Odd s and Arithmetic numbers by a Geometric Methods December[END_REF][START_REF] Hassan | A new formula on analytic Combinatory[END_REF][START_REF] Hage Hassan | Geometric methods for the derivation of the sum of power of arithmetic series and the sum square of odd numbers[END_REF]. We are having the problem of finding the equivalent of x in the discrete sum. For simplicity I write:

n n 1 n 2 … n m 1 (2,1) I will make a summary of my work [START_REF] Hage Hassan | Geometric methods for the derivation of the sum of power of arithmetic series and the sum square of odd numbers[END_REF]: A new formula on analytic combinatory.

1-Arrangements with repetition

We want to determine Γ C

! ! ! : Γ ∑ Γ ! (2,2) A-The numbers start from 1. Γ 1 car 0! 1. B-The summation Γ ∑ Γ n .
(2,3) C-Gauss sums of the arithmetic series I want to prove:

Γ ∑ Γ (2,4)
We are going to follow our method [START_REF] Hassan | A new method for the Derivation of the expressions of arithmetic Series[END_REF] which supposes that the polynomial: Γ (2,5) Therefore we determine the three variables x i by calculating Γ -For n=1, 2, 3 we find that: Γ is equal to: 1, 3, 6. And by solving the linear system which is written in matrix form:

2 2 1 3 3 1 1 1 1 3 6 1
the answer is:

0 (2,6)
The solution is then:

! ! ! Therefore ! ! Γ (2, 7)

D-Expression of Γ

The sequence of numbers is Γ : Γ ∑ Γ (2, 8) We will follow my method (5,7) which assumes that:

Γ

(2, 9) Therefore we determine the three variables x i by calculating Γ For n=1,2,3,4 and we find: 1,4,10,20 . And by solving the linear system which is written in matrix form:

2 2 3 3 2 1 3 1 4 4 1 1 4 1 1 1 4 10 20 1
the answer is:

1/6 1/2 1/3 0 (2, 10) So 1 2 (2,11) 
But:

1 2 ! ! ! Consequently ! ! ! Γ (2, 12)
Nous limitons les calculs a car la généralisation ne pose aucun problème.

The new binomial formula analogous to Newton's binomial formula

We are going to apply the recurrence method to demonstrate the formula:

a b ∑ C a b (3,1) 1-For n=1 we have , , Subsequently: And (3,2) 
2-For n=2 we obtain the analogous Newton's binomial formula:

a b a 2ab b (3,3)
We have also: 1 And: 2 1 2 1 It is easy to show that:

1 1 2 1 0
And as a result the analogous Newton's binomial formula: 2

(3,4)

3-For n=3 we obtain the analogous Newton's binomial formula 3 3

(3,5)

We have also: 1 2 And:

3 3 1 2 3 1 3 1 1 2
It is easy to show that:

1 2 1 2 1 2 0
And as a result the analogous Newton's binomial formula: 2 2

(3,6) And as a result the analogous Newton's binomial formula:

4 6 4
(3,8)

5-For n=5 we obtain Newton's binomial formula 5 10 10 5 [START_REF] Hage Hassan | The sum and the Squares of Odd and Natural Numbers[END_REF][START_REF] Ryzhik | Table of Integrals, Series, and Products[END_REF] We have: Therefore we find the analogous Newton's binomial formula: 5 10 10 5

We limit ourselves to 5 to avoid cluttering the text. Similarly, we have performed calculations for the case of sums of three variables and we obtain the analog of Newton's formula for the sum of three numbers.

4-The sum of power n of natural numbers Using the Arrangements with repetition formula

In this part we are going to determine the sum of power n of natural numbers using the Arrangements with repetition formula or Gamma formula or n^{m} And ∑ i . A-We observe that the formulas of Arrangements with repetition 92,2) allow us to determine the formulas of the sums of arithmetic numbers of powers of any. For This we apply the recurrence method. 1-For m=3 and the above formula we write:

∑ 1 ∑ ∑ (4,1) But ∑ i ∑ We deduce that: ∑ i (4,2)
2-For m=4 we find:

∑ 1 2 ∑ 3 ∑ 2 ∑ (4,3) 

But

∑ 2 ∑ ∑

We deduce that: ∑ (4,4)

3-For m=5 we find:

∑ 1 2 3 ∑ 6 ∑ 11 ∑ 6 ∑
Using the same method as above gives us:

∑ (4,5)
So we follow the induction method and so we find the other expressions.

4-For we Write:

We can carry out the same calculation by writing the expansion of .

5-Annex: Observations and its importance in life

Certainly, school and university provide the necessary foundations for the development of children and students. But they lack the learning of the history of great discoveries which is very important for their future work and research. In addition, the digital revolution and robotics force us to develop in our children the necessary capacities for careful observation.

And the most beautiful and interesting discoveries in physics [START_REF] Hage | An elementary introduction to Quantum mechanics[END_REF], mathematics, and other field, are the result of intuitive thinking of scientists because they address problems that do not attract the attention of others. For example: the discovery of gravity by Newton, the modern binary number system of Gottfried Leibniz, the distribution delta function by Paul Dirac.

I read on television as saying by the famous Arab writer Abu Othman Al-Jahiz: All people pass by an important idea and do not pay attention to it except one, for this is genius. The digital revolution and robotics require from us develop attentive observations skills in our children. These skills exist in the youngest age but diminish with age. Since my retirement, I meet groups of children of a primary school [START_REF] Ryzhik | Table of Integrals, Series, and Products[END_REF] on the way to the coffee shop [START_REF] Hage | Careful Observation Skills in Education[END_REF] and I explain from time to time for these groups and according to their age some scientific observations from their daily life. In this paper, I also summarize the reaction of the children that was unexpected and of great interest.

  In our formula a and b are integers.