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Abstract— In this short paper, the author presents a new 

interpretation for the theory of number system and its scale of 

notation. The spectra of this new theory consist up of some 

definitions, lemmas, models and theorems. A generalized 

dynamic model is constructed, which is a link between 

Arithmetic and Algebra. 
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I. INTRODUCTION 

In Arithmetic, some standard symbols are used for complete 

presentation of mathematical statements. These are- 

 0(zero), 1(one), 2(two), 3(three), 4(four), 5(five), 

6(six), 7(seven), 8(eight), 9 (nine) etc. 

Actually, these symbols were constructed in the 

Diaphantic stage. [1] For our clear reference and systematic 

point of view, we arrange them into several systems. There 

are several systems in classical theory; but these are unable to 

explain the actual relative geometrical characteristics of 

numbers. So the necessity of advancement of this theory is on 

the door. Actually, the ordinary numbers, with which we are 

acquainted in mathematics are expressed by means of 

multiple powers of ten. For example- 

25 = 2*10 + 5; 

This method of representing the number is called the 

common scale of notation, and ‘ten’ is said to be the ‘radix’ 

of the scale. The symbols employed in this system of 

notation, are ten digits .Any number other than ‘ten’ may be 

taken as the radix of a scale of notation. 

When necessary, we are using the symbols ‘t’, ‘e’, 

`T’ as the digits to denote ‘ten’, ‘eleven’, ‘twelve’ 

respectively .Generalizing the scale of notation , whose radix 

is ‘r’ ,we denote the digits, beginning with that in the units 

place, the formed number is   
1

1 1 0
...

n n

n n
a r a r a r a




   

 [2]  

Now we are ready to present the refined theory of 

Number system as follows – 

 Definition-1 : (of Radix) 

It is the number corresponding to both the specified 

symbol and scale of notation. 

 Definition-2: (of scale of notation ) 

It is the framework of representing the numbers. 

 Lemma-1: If ‘r’ is the radix of the scale , then the digits 

are ‘r’ in numbers and there values ranging from 0 to (r-

1) . 

 Lemma-2: In every scale , ‘10’, ‘11’, ‘12’, … are the 

symbols ; not for the numbers ‘ten’, ‘eleven’, ‘twelve’ , 

etc. but for the radix ‘r’, ‘r+1’, ‘r+2’ , … respectively. 

A. System Presentation: 

We are going to start this context with the radix as two (i.e. 

Binary system), since uniary system is a special issue, 

consisting up of the element zero only . 

1) Binary system: Members – 0,1,10,11,100,101, 

111,1000… 

2) Trinary system: Members- 0,1,2,10,11,12,20,21, 

22,100,… 

3) Quaternary system: Members-  0,1,2,3,10,11,12, 

13,20,21,23,30,31,32,33,100,… 

4) Quinary system: Members-0,1,2,3,4,10,11,12, 

13,14,20,21,22,23,24,30,31,32,33,34,40,41,42,43,4

4,100,… 

5) Senary system: Members- 0,1,2,3,4,5,10,11,… 

(upto 28 places),100,… 

6) Septnary system: Members- 0,1,2,3,4,5,6, 

10,11,…(upto 40 places),100,…  

7) Octnary system: Members- 0,1,2,3,4,5,6,7, 

10,11,(upto 55 places),100,… 

8) Nonary system: Members- 0,1,2,3,4,5,6,7, 8,10,11, 

( upto 71 places),100,… 

9) Denary (common) system: 0,1,2,3,4,5,6,7, 

8,9,10,11,… 

1) Modeling: 

a) Numero –Projective Model (N.P.M): 

 Literally saying, this model is projected on the 

denary system. 

 Actually, this is a combination of two systems. Since 

the behavior of denary system is well known and is 

in A.P, So the N.P.M is constructed by projecting 

other system to denary system of numbers. 

 The numbers in the focal plane of notation are 

arranged in step up fashion, when projected to the 

common scale of notation. 

 The actual behavior of N.P.M is presented by 

coordinate frame also. 

 It may be applied to Sudoku formation and model 

designing. [3] 

 It may give a new look to the ‘coding theory’ of 

Linear Algebra.[4] 

 
Fig. 1: N.P.M for Binary-cum-Denary system 
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Fig. 2: Coordination on N.P.M for B-D System 

 
Fig. 3: N.P.M for Trinary-cum-Denary system 

 
Fig. 4: Coordination on N.P.M for T.D System 

So we have thus presented the models for Binary and 

Trinary system only .Similarly the other models can be 

constructed  easily. 

Now we are going to present some theorems with 

appropriate examples. 

 Theorem-1: In any number system of radix ‘r’, the no, 

of members between  
1 1

10  to 10 , 1,  for all x N is [r 1]
x x y y

y x r
 

      

 Theorem-2 : In a number system , if ‘x’ is the number 

of members lying between 10ⁿ to 1
10

n  ,for all n € N, 

represented by the set S = {x/x; 10ⁿ ‹ x ‹(10ⁿ)10 ,for all 

n€N}, then these numbers are in a special presentation, 

by means of which 
1

[ ( 1)]
i i

x x r r

   where ‘r’ is the 

radix of the system .  

 Theorem-3: In N.P.M, let (
i j

x x ) denote a metric, 

then the space created by these metrics obey the fashion 

– a{x} = x + [x], where {.} denote fractional part and [.] 

denote greatest integer part. 

B. Dynamic Modeling: 

1) Numero-Dynamic Model (N.D.M):  

Actually the construction of this dynamic model is in such a 

fashion that it describes the actual link between the variables 

and constants. That means it shows the actual way by means 

of which the function is graded into higher dimension. The 

description of this model is confined to only its structural 

behavior in this context .This is based on N.P.M of number 

system. It may be treated as the building block assumption to 

the attempt of Einstein’s gravitational collapse model. [5] 

a) Structural Behavior of N.D.M: 

 Component of N.D.M: 

 
Fig. 5: Component of N.D.M 

 Lemma-1: In N.D.M, the nth layer consists up of 

function with variables of nth degree. 

 Lemma-2: Any function of n-dimension are lies in nth 

layers of N.D.M, for all n € N. 

 
Fig. 6: A rough sketch on N.D.M 

Now we are discussing about the core model, 

projectional string etc. 

 Core model: It is different for different number 

system. 

 Projectional string: It is nothing but the 

transformation function such as differentiation, 

integration etc. Which is more clear from the below 

figure. 

 
Fig. 7: Transformation Functions 

 Theorem: Suppose X and Y are two layers of 

variables in N.D.M. Then the projectional string ( 

either upgraded or degraded function ), denoted as 

s↑ and s↓ ,satisfies  

O(x₁+ x₂) = o(x₁) + o(x₂), for all x₁, x₂€ X,Y; 

O(ɑx) = ɑo(x), for all x € X. And it is linear. 

Now we are going to discuss about the functions 

which are generally observed in N.D.M. This model may 

include the following functions. 

This model may include some categories of 

functions. These are algebric and transcendental type. In 

algebraic functions, it includes only polynomial and 

piecewise type of functions. [6] 

 
Fig. 8: N.D.M Functions 

 Description: 

N.D.M for polynomial functions: Let us consider a monomial 

as m(x) = axⁿ. The N.D.M notation of this monomial is 

((….((a))…..))x. 

Extending this to a polynomial we have  

[{((….((a))..n times..))x + ((…((a))..n-1 times..))x 

+…((…((a))..)) + a }]. Here ‘a’ denote any number, which is 
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the coefficient of variable and a deciding factor for its 

convergence. And ‘x’ is specified in right side means the 

variable is x. 

For example-1: 2x⁶ + 3x⁵ + 6x⁴ +7 is same as 

[((((((2))))))x + (((((3)))))x + ((((6))))x + 7]. 

Example-2: The solution of ((…((a))..n times…))) is  

(an!) 

Example-3: the straight line y = 4x lies in first layer. 

When it is projected to core model, it gives convergence point 

is as 4. So the core model shouldn’t be either Binary or 

Trinary system. 

Example -4: It can be seen that whether a 1D 

function is considered the coefficient of the monomials 

decides the core models. When the coefficient is ‘a’ for all a 

€ ( 2 , 3,.. , t )  , then the core models having radix less than 

‘a’ , are rejected . 

It may be seen that the functions consisting either 

one variable or several variable, arranged in such a fashion 

that looks like an interval and also intervals are in a function. 

[7] For example: Polynomial intervals are [3x + 5 , 7x + 6 ] , 

[ 8x , 4 ] . And Interval polynomials are [7,3]x + [3,9] etc. 

This new modelled theory may be treated as a new 

context by the fusion of the exotic sounded theories such as  

K-Theory , Local theory , Representation theory with a base 

of soft topology and fuzzy modelling.[8] [9] [10]  

Fuzzy cognitive maps and its neutrosophic version 

may become mote crazy by operating this new predicted 

models. [11] 

 We have thus presented two proposed models on 

Number system with limited properties and description. 

For further research on this topic, some open 

challenges are – 

2) Open Problems: 

 Can we construct a new theory by fusing it with 

Topology? 

 Can we extend the given models to decimals with 

rationalized / irrationalized approaches? 

 Can we make non-standard analysis on this context? 

 Can we apply Neutrosophy to this topic? Since 

every classical pure mathematics may be 

neutrosophised  as an applied section. [12] 

 Are these models Quadrature-dependent? etc. 

II. CONCLUSION 

The present proposed theory is not only a modified but also 

more general to the classical theory of number system. In this 

theory some lemmas, theorems as well as various types of 

worked out examples are woven into this context .Some open 

challenges are also designed for inquiring minds. Basically, 

this theory give the classical theory as a special case. If any 

mistakes are found, surely it is unintentional.  And I hope that 

the more advanced version of this theory will see the light of 

the day in recent future.  

Finally it can be said that this theory may give a new 

way to some disciplines such as Numerology, Cryptography, 

Modelling, Cognitive system etc. 
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