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1. Introduction

Let n be a nonnegative integer. The composition 9 = (9;,9, ..., 9;) = (w171, W%, ..., W) (Where o; represents the
number of times w;appeared, j=1, 2, ..., s) of n is a sequence of non-negative integers such that [9| = ¥7_, 9, = ¥} 0" =
n . The composition is called a partition of n if 9, =>9,,4,Vr=>1. For 1<i<bthen f;=U9;+b—1i. The set
{B1,B2,++, By} is said to be the set of B - number for 3, see [1]. Let e be a positive integer number greater than or equal to 2, we
can represent numbers by a diagram called e-abacus diagram, see [2], as shown in Table 1:

Table 1. e-Abacus Diagram

runner — 1 runner -2 runner — e
0 1 e—1
e et1 2e -1

2e 2e+1 3e -1

where every B will be represented by the symbol (e) and the rest of the sites will be left blank. For example, if 9 =
(63,5,4%,3,22) and e = 5, the resulting diagram will be as shown in Figure 1:
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Figure 1. e-Abacus Diagram for the partition 9 = (63,5,42,3,22) whene = 5

2. Mechanism Road (Xc):

It is well known that for any partition, there is a main e-abacus diagram depending on the values of e [3]. These
diagrams are possible for each one of them to carry out the task alone, isolated from the rest, in the new method, but we will rely
entirely on the first diagram, the following steps explain this approach in detail:

1. We will rely on using a representation of each letter of the English language to try to control it more, as there are 5 columns

and the same number of rows [4].

2. As we mentioned previously, we will not make any changes at all, neither to the first nor the last column.

Based on what was mentioned above, the changes will be in the second, third and fourth columns, but according to a certain
method. In (Xc'), in addition to the values of the first and last columns mentioned in point 2, second column will also remain
unchanged, and the exchange will be between third and fourth columns. This exchange involves swapping the values of the first
location of the third column with the last location of the fourth column of the e-abacus diagram, and similarly swapping the last
location of the third column with the first location of the fourth column. Alternatively, in (X¢?), the third column will remain
unchanged and the swapping will be between the first value of the second column and the last value of the forth column, and
between the last value of the second column and the first value of the fourth column. Finally, in (X¢? ), the fourth column values
will be unchanged and the exchange will be between third and fourth columns. Figure 2 is an example that illustrates all of the
above in the previous steps on the letter A.

ARC1
9 = (113,10%,77,4,1

Figure 2 shows the movements Xc!, X¢?, and X¢? on the letter A.
2.1 Note: The representation of any letter of the English language if (Xc ) is applied will be only 3 cases.
Proof: We will find (Xc) for each letter according to the following table:
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Table 2. Illustrates all possible cases when applying (Xc ) to all letters of the English language.
Partition for each

Letter Tottor Nc! Rc? Xed
(11%,10,8,6%,53,1%) (11%,108,6%53,1%)  (11%,108,6%,53,1°)  (11%108,6%53,1%)
(13%,12,9,52,2,13)  (13%,129,5%,2,13)  (13%,12,9,52 2, 1%) (13%,12,9,52,2,1%)
(123,11,9,8653,1%) (12511,98653,15)  (125,11,98653,13)  (123,11,9,865,3,1°)

(124,8,6%,2,1%) (1248, 6%,2,1%) (12%,8,6%,2,1%) (1248, 6%,2,1%)
(12,8,6%,2,1%) (143,10, 8%, 4,3,1) (1413,9,7%,3,2%) (132,9,73,3,2%)
(113,10, 7% 6,1%) (11%,10,7% 6,1%) (113,10, 7% 6,1%) (11%,10,7% 6,1%)
(13,11,10,8,7% 64,3, (13,11,10,8,7% 64,31) (13%108,7%64,32)  (13,12,10,8,7* 6.4,3,2)
(15%,12,8,4,1%) (15%,12.,8,4,1%) (15%,12,8,4,1%) (15%,12.,8,4,1%)
(1411,1084,1%)  (163131210,61) (1615121195, 22) (152,12,11,9, 5,22)
2
(15'13'1;1?'7 S4151311,10,72,543,1) (15%,11,10,72,5,43%)  (15,1411,10,72,5,4,3,2)
(17%13,9,5,1) (17,15,11,7,3,1%) (17%,12,84,2,1) (17%,12,8,4,12)
(12,92,8,72,6,52,4, (12,11,102,9, 82,7, 62, o (12,11,10%,9,8%,7,62,5
3,2,1) 5.41) (12°,11%,10,9%,8,7%) ,4,3)

(11,9,82,7,6%5,42,3 (11,9,82,7,6%5,42,3,1) (11%,82%7,6%5,42,32) (11,10,8%7,6% 5,42 3,2)
(123,11,82,52,2,13)  (12%,11,82,5%,2,13)  (12311,82 52 2,1%) (123,11, 82,52,2,1%)
(113,8,63,5,3,1%) (124,9,73,6,4,2,1) (124,9,73,6,4,22) (113,8,63,5,3,1%)
(114,102,82,52,2,1%) (11%,102,82,52,2,13)  (11410%82,52,2,1%)  (11%102,82,522,1%)

2 3
(13,11,10,8,6%,5,3,1° (13%,12,10,83,7,5,1) (13%12,119,7%, 64 (13,12%,11,9,73,6,4,22)

N<KX 2 < A ®m O90Z 2 K R «—IZQmmouaw

’22)
(13%,12,7%,2,1%) (144,13,8%,3,2,1) (14*,13,8%,3,2%) (13%,12,7%,2,1%)
(14,10,6,2,1%) (152,11,7,3,23,1) (15°%12,84,32,2) (142,11,7,3,23,1)
2
(142,12,109,7,643,1  (10,8754.2,1%) (a4 '12'11(;'9'7'6'4'3' (142,12,10,9,7,6,4,3,1)
(16,13,12,11,82,5) (12,11,10,72,4,3) (16,13,12,11,82,5) (12,11,10,72,4,1)
2
(14'13%3'15;'10 © (1211,10,9%,8,7%,4,2)  (10,9,8%,7,6%321)  (14,11,10,9%8,7%4,2)
(13,10,9,8,5.2,1) (12,9,8,7,4,1) (13,10,9,8,5) (12,9,87,4,1)
(16,12,93,8,5) (11,83%,7,4,3) (16,12,9%,8,5) (11,83%,7,4,1)
(135,10,7,4,1%) (135,10,7,4,1%) (135,10,7,4,1%) (135,10,7,4,1%)

2.2 Note: For any English word consisting exclusively of two letters, the number of possibilities for applying (Xc ) is 9.

Proof: From Note 1, each letter has three possibilities. If we say that there is a second letter and it also has, according to the
same rule, three possibilities, so that each one of them takes a possibility from what came before for the first letter, we will have
9 possibilities. Figure 3 shows all possible cases involving the two letters (AF).

10
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AF
_ (23,22,19,16,15,12, 113, 105,)
7,6,3% 13

AFX!
253,243,23,20,19,16,153, 145,)
11,10,72,5,1

253,24%,23%,20,19,16,153,1
11,10,72%,5,2

AFR (

AF¥e"
(25,24, 233,22,19,18,15, 143,)
135,10,9,6* 5,1

AFXe?

(25,24, 232,222,19,18,15, 143,)
135,10,9,6%, 2

AFXe””

(242, 233,22,19,18,15,143,

135,10,9,6% 1

AFXe™?

135,10,9,6%,2

(242, 232,222%,19,18,15, 143,)
°

Figure 3. Illustrate all cases of the word (AF)

AF¥™ AFX*? AFX*”?

(253, 24,23%,20,19,16,15%, 145,) (25,24,23, 22%,19,18,15, 143,) (242, 23,223,19,18,15, 143,)
11,10,72,5,3 135,109,643 135,10,9,643

| [ 1 oSl »

| [ 1

| [ 1

| [ 1

)

2.3 Note: It can be generalized that for any English word consisting of « letters, the number of possible cases when applying

(%c )will be 3%,

Data security can also be enhanced by applying the graph method, as discussed in [5]. The abacus diagram is
transformed into an alternative graph that can be used as a secret code for any letter or word. Columns are designated by the
symbol (c), while rows are represented by (w). Each node () is depicted as an edge (w,c), where the colors used in the graph
reflect all possible states, including ¢!, Xc? and Rc3, as exemplified in Figure 3 for the word (AF), and Figure 4 shows the

graph of the same word.
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Figure 4. The graph of the word (AF)

3. Program

To draw diagrams and ensure the accuracy of the results, we used Microsoft Excel with custom-built macros written in
Visual Basic for Applications (VBA). The Excel workbook consists of six worksheets. The first worksheet is called “Input”. As
the name suggests, this sheet is used for entering the partition numbers () and the value of e (which is 5 in our case).
Furthermore, this “Input” worksheet also allows entering a complete word with the corresponding transposition of every letter
in that word.

The next worksheet is called “Array”. This shows the original diagram of the entered data. As discussed in the
introduction, the diagram consists of 5x5 cells where each cell is either a node or a space. In addition to drawing the original
diagram, the VBA code also rewrites the partition numbers of the diagram.

The next three worksheets are “Ncl”, “Ne?” and “Ne3”. These worksheets show the diagram and partition numbers of the original
diagram after applying Xc?, Xc? and X¢3 transpositions respectively.

The final worksheet displays the entire word if entered in the “Input” worksheet. Like other diagram worksheets, this
worksheet also contains the partition numbers of the final word. Figure 5 illustrates the work of the program when the partition
numbers of a letter are entered. These numbers are shown in part (a) of the figure. Part (b) of Figure 5 illustrates the original
diagram representing entered partition numbers. Finally, parts (c, d and €) of the figure show the diagrams after applying N¥¢!”,
“Xc?” and “Nc¢3”. transpositions respectively. Figure 6 demonstrates a whole word by entering the letters and the corresponding
transposition number of each letter (1, 2 or 3). Part (a) of this figure shows the entered input data, whereas part (b) displays the
resulting diagram.

12
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Figure 6. Illustrates a word with the three movements for each letter
Results And Discussion
This method will increase the difficulty of identifying the origin of the letter as long as there are several choices for each
letter.
It is completely possible to implement the ideas mentioned in [6], These ideas involve adding columns or rows or make
special movements to increase the difficulty of the task even more.
Using theory will be completely useful in this topic in that there are always 5 rows versus 5 x columns, where X is the number
of letters of any word, and here it will be like the effect of each row on the changes taking place, especially the first and
fifth, while the rest of the rows will be almost similar. There is a research team that focuses on rows only, and its results will

13
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appear soon, but working on columns (in our opinion) is always better because it is more controllable in terms of possible
changes [7].
4. This method will be effective in industrial applications. See, for example, the possibility of using the ideas contained in [8].

5. Conclusion

1. On the GCYD-method in e-abacus diagram [9], this resource could quite possibly play a prominent role in the possibility of
combining graph theory with Young diagrams.

2. This technique can be used with letters of another language, and here [10] is used as a case for this technique. It is also
possible to use the separation process mentioned in [11] and apply this new method to bring about very large and broad
changes.

3. It is not unlikely that there is compatibility between this new method and all the relationships mentioned in Suer and Yesil
[12].
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