Mehdi Hage 
  
Geometric methods for the derivation of the sum Of power of arithmetic series and the sum square Of odd numbers

In this work I determine by a new simple graphical geometric method the expressions of the formulas of the sum and the sum of square of odd and natural numbers, also I determine the expression of Arrangements with repetition and its application to find the sum of all powers of 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 [1]. Certainly I do research in theoretical nuclear physics since 1970 alone because my professor Michel Lambert [2] changed to high energy and also of my illnesses.

In this work I determine by a new simple geometric method for the determination of the expressions of the sum and the square of odd and natural Arithmetic numbers, and the sum of series of natural Arithmetic using the expression of Arrangements with repetition. The plan of this paper is as follows: in section 2 we derive the expressions of Arithmetic and odd series .In section 3: we find The sum of square of odd and natural numbers using the new geometrical methods, in section 3: we derive also the sum of a new series: Arrangements with repetition. In section 4: Revision of calculation of the well-known formulas of combinatorial analysis. In section 5: we find new formula on analytic combinatory formula of arrangements with repetition

2-Geometric method for the determination of Expressions of Arithmetic and Odd series

I shall determine first the sum of the arithmetic series S a and then the sum of odd series S o by a new geometric method.

2.1 Sum of arithmetic series using a geometric method a-We consider an equidistant square of points (ABCD) and then the sides have n points and the number of points in the square is n 2 . b-We divide the square into two triangles (ABC) and (ADC) and these triangles have a common vector AC. These triangles are equal and therefore have the same number of points S. The number of points of triangle ABC is: S a =1+ 2+3+...+n (2,1) c-The number of points of the diagonal AC is n. then we deduce that: 2S a = n 2 +n and hence: S a = (n (n+1))/2 (2,2)

The formula of sum of odd series

A-Fist mehod: I first propose the new geometric method II to derive the formula for the sum of the odd series. In square II we find that:

S o = 1+3+5+…+(2n-1) = n 2 (2,
3) The number of elements is n and the last element is (2n-1). As an example the series 1+3+5+7+9 = 52 with n=5.

And

(2,4)

We have also already found this formula by the method of discrete integration [2].

B-The second method:

We know that the solution using the sum of natural numbers is the sum of odd and even numbers in the expression (2,2).We put n=2d then we write: S a =1+ 2+3+...+2d=d(2d+1).

(2,5) But S a =1+ 2+3+...+2d=1+3+5+7+…+(2n-1) +2(1+2+3+…+d)

And using (2,3) and (2,2) we deduce that: 1+3+5+7+…+d+d(d+1)= d(2d+1) Then we find the solution:

S o = 1+3+5+…+(2n-1) =n 2 (2,6)

3-The sum of square of odd and natural numbers

We are going to use the geometric method for the determination of the sum of square of odd and natural numbers.
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We replace the squares of square I with odd numbers and in II we require that the sum of the numbers in the columns is the same. We designate by n the numbers of the elements of the series of odd numbers as a result we write the odd numbers by (2n-1): (2n-1) = 3,5,7,9 for n=2, 3, 4, 5. And taking into account the formula (2, 3) we write using the square II that the sum of the elements of the columns of the triangle ABC is given by: 

  By two different ways using the formulas : (n-1)/2 ,(2n+1) and putting: sum of square of natural numbers we find that the development of[START_REF] Hassan | The Sum and the Squares of Odd and Natural Numbers (Hal, research gate[END_REF][START_REF] Hassan | The Sum and the Squares of Odd and Natural Numbers (Hal, research gate[END_REF] is written in the form:(1+2+3+4+…+(n-1)As a result, we write (3,1) in the form: sum of square of odd numbers the expansion of (3.4) is written in the form: using (3.7) and (3.8) we deduce that (3.1) can be written in the form:

So we derive the formula:

(3,10)

3.3-New method for the determination of sum of square of odd numbers

The sum of natural numbers is the sum of odd and even numbers in The expression [2,2].

We put n=2d then we write: The series Arrangements with repetition in this case is:

1) It is easy to observe using (2,2) that the sum of all the elements of the matrix II is: 

5-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 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:

2-For m=4 we find:

But:

∑ 2 ∑ ∑

We deduce that: ∑

(5,4)

3-For m=5 we find:

Using the same method as above gives us:

So we follow the induction method and so we find the other expressions.

4-For we find:

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