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A new method for the derivation of the Expressions of Arithmetic series

Many of the Arithmetic series have sums that are deduced from what I call discrete integral. Indeed: the integral of x s is 1 ⁄

, makes it possible to suppose that the sum of the series ∑ , whose terms are, , 1 , is a polynomial with n is the number of elements in the series. Thus we obtain by a simple calculation the expressions of polynomials and series (for s, r = 1..5). We also wrote a program in Maple for the general case.

Introduction

In my previous work [START_REF] Hage-Hassan | Hurwitz transformations and Pauli, Dirac matrices and the generators of SO(4)[END_REF] on the Hurwitz transformations, I found a relation between the arithmetic series and the rotation group which interested me for this series. The Arithmetic series is the sum of the terms of an arithmetic sequence. But the Arithmetic series have been studied for a long time [START_REF] Anddrews | Number Theory[END_REF] and have applications in physics and number theory [START_REF] Hage-Hassan | Hurwitz transformations and Pauli, Dirac matrices and the generators of SO(4)[END_REF][START_REF] Van Der Waerden | Geometry and Algebra of Ancient Civilizations[END_REF][START_REF]Handbook of Mathematical Functions[END_REF]. After extensive research, I have not found any article containing all the formulas involving the sum of the terms of an arithmetic sequence and I propose a new method to solve this problem. My method consists in deducing from the analogy between the integral calculus, which is a continuous sum, and the discrete sums of the arithmetic series. Indeed:
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n is the number of the terms ) ( r i a of the sequence, the power is s and the jump is r. The plan of this paper is as follows: in section 2 we expose in the preliminary the derivation of the expressions of ) ( . In section 4 we give the expressions of

) ( 3 n P r
. The expressions of ) ( 

Preliminary

We will at the beginning write the expression (1.1) in matrix form, we write so:
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The matrix form of (2.1) for n = 1, 2... (s + 1) is thus:
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We will at the beginning make the applications for s = 1, 2 and r = 1, 2.

Expressions of Gauss sums

We will determine the expression of the summations ) ( 2 n P r , s=1, r=1 and 2: The linear system is written in matrix form

( ) ( ) ( ) ( ) ⎟ ⎟ ⎠ ⎞ ⎜ ⎜ ⎝ ⎛ + = ⎟ ⎟ ⎠ ⎞ ⎜ ⎜ ⎝ ⎛ ⎟ ⎟ ⎠ ⎞ ⎜ ⎜ ⎝ ⎛ r x x 2 1 2 2 1 1 2 1 1 2 1 2 (3.1)
The solution of this system is:
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= + - = ∑ = r r n n a n i r i (3.2) ِ 3.1-Applications a-the sequence of numbers with r=1 is: 1+ 2+ 3+ 4+ 5+6+ 7……
The summation is:
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Expressions of arithmetic series with power of terms is 2

We will determine the expression of the summations

) ( 3 n P r
, s=2, r=1 and 2: The linear system is written in matrix form:
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The solution of this system is: The summation is:
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The sequence of numbers with r=2 are:

1+ (3) 2 + (5) 2 + (7) 2 +(9) 2 + ….
The summation is:
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Expressions of Arithmetic series (1)

We give at the beginning ) ( ( ) 
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  ..5) are given in part five. The calculation program in Maple is given in part six.

  r = 1...5.
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