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Abstract: In this study, we define the concepts of an arithmetic mean or ordinary arithmetic mean
(g), maximum arithmetic mean (gﬂ) , minimum arithmetic mean (1_1) , middle arithmetic mean
(go) , the numerical difference between two numbers ND , the relative difference between two
numbers RD , we compare between the ordinary arithmetic mean (x) and the middle arithmetic
mean (x,) by the value of the relative difference between them and we show that if x =
1,2,3,..,n ,then x = x,.
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1. Introduction

Arithmetic mean : This type of mean is a simple type of mean and we calculate it by
summing up the entries in a set of data divided by the number of entries . Arithmetic
mean is shown by the symbol x . If we have x;, x,, x5, ..., x,,, we calculate the mean of

this data by the following formula [1].
X+ X + X300+ Xy

X =
= n
indicates the number of data. n
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then
D
X4q = an_lzzTyn ,NEN ,n=2
V1 V2 V3 Yn
= n-1 + on-1 + n—2 ot 2n—(n—1)=1
Vi + Y+ 2y3 + 22y, + -+ 2" 2y,
= 2n—1

1-3 Minimum Arithmetic Mean ( x_;) :

The minimum arithmetic mean is represented by the symbol x_;, and it can be
calculated in the following way :

Ifx =x1,%,%3, 00, X

Let {z,,2,,25, .., 20} = {X1,X3 , X3, e, X}

Such that z; >z, >2z3> >z,

Let b0=Z1
b 1tz b by +z3 _by+2z, byt 2z,
y U1 — 2 y U2 — 2 y U3 — 2 yree yUn—1 — 2
then
b, ,+z
E—lzbn—lz% ,nEN,nZZ
z; z, Z3 Zy
_Zn—1+2n 1 on- 2+ +2n—(n—1)=1
Z1 + 2Zy + 223 + 2%z, + -+ 27722,
= 2n—1

1-4 Middle Arithmetic Mean ( x, ) :
The middle arithmetic mean is represented by the symbol x,, and it can be calculated
as follows :

X41t X
W=y
Example 1-5 :
Let x=1,0,3,5,2,7 ,n=6,
Then
_1+0+3+5+2+7_18_
2 6 6
xy,=0,1,2,3,5,7
0 1 2 3 5 7
X1 = ?4‘?4' 4'|'2 +?+§
=0+ 0.03125+ 0.125 + 0.375 + 1.25 + 3.5 = 5.28125
x,=7,5,3,2,1,0
7 5 0
X+1 25+25+24+23 ?4—_1
=0.21875 + 0.15625 + 0.1875 + 0.25 + 0.25 + 0 = 1.0625
5.28125 + 1.0625 6.34375
Xg = = = 3.171875

2

Results and Discussion

The numerical difference between two numbers and the relative difference between
two numbers :

Let the two numbers are x; , X,

Let {x;,x,} ={a,b} ,suchthat a=b , then the numerical difference (ND ) and
the relative difference (RD) between two numbers x, , x,
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ND{x; ,x;} = Max{xy ,x,} — Min{x; , x5} = |x; — x3| = |x5 — x1| ND{x; , x5}
Max{x; ,x,} — Min{x,; ,x,}  ND{x;,x,}
=a—bRD{x, ,x,} = =
Max{x, , x5} Max{x, ,x;}
o lx=xl  a—b b Min{x, ,x,}
"~ Max{x,,x,} a a Max{x, ,x,}

Remark 2-1:

1. if Max{x;,x,}=0 ,then 0< RD{x;,x,} <1And if Max{x;,x,} <0
then —1< RD{x;,x,} <0

2. if x;=x, ,then Max{x;,x,} = Max{x,,x,} =%, = x,

Min{x, ,x;}

7

= ND{x;,x}=x; —x,=0 ,RD{x; ,x,} =1
=0
For example: ND{1,4}=4—-1=3 ,RD{1,4}=%=0.75

CMax(x,x) 0 x

Example 2-2:
Let x=2,1,3

= Xy =YY=
2+

£=7

X411 = 23-1

3424+2x1
X W =—F=

4
N _§+1+§_1_2.25+1.75_f_
=T 2 72 2

ND{x,xo} = Max{x , xo} — Min{x , xo}
=|lx—x|=12-2]=0
Max{x ,xo} — Min{x, xo}

RDlx 0} = Max{x, xo}
_ |x — x| _ ND{x,x, } _9_0
_Max{g,go}_Max{g,go}_Z_
Remark 2-3 :

If n=2 ,then x=1x,=x,=% = ND{x,x}=RD{x,x}=0

Theorem 2-4: If x=1,2,3,..,n ,then x = x,
And  ND{x,xo} = RD{x,x,} =0

Proof :

Let x=1,2,3,..,n

nn+ 1)
1+2+4+3++n [ 2 ] nn+1) m+1)
= X = = = =
- n n 2n 2
x1=1,2,3,..,n
1+24+23)+22M4) +--+2"?n
£+1= Zn_l
Xx,=n,n—-1,n-2,..,1
n+m—1)+2n—-2)+2*(n—3)+-+2"2()
X1 = on-1
X1t X
m+D+m+D+2n+ D+ 22 +1) ++2"2(n+1)
= 21’1—1
n-1
1+14+2+2%+ - 42"2 1+%
=(n+1) o =Mn+ DT
1+271-1 2n-1
=(n+1)T=(n+1)2n_1 =(Tl+1)
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Xyp+x g n+l
Xg = =

2 2
= ND{x,xo} = RD{x, x} = 0

=X
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