EDUSJ, Vol, 35, No: 2, 2026 (83-88)

Journal of Education and Science (ISSN 1812-125X)

Simplified Hotel System by Linking Matrices and e-Abacus Diagram

A. N. Alagha @2/ A, S. Mahmood

(%2 Department of Mathematics, College of Education for Pure Science, University of Mosul, Mosul, Iraq

Article information Abstract

Article history: In the direction of a world that has started implementing its concepts in a new way where
Received: October 24, 2025 inabilit t t h t of dav li ial t
Revised: Jamuary 20, 2026 sustainability permeates or touches on a part of our everyday lives as a crucial componen

Accepted: January 28, 2026 to set this notion apart from others. Altaie, Mahmood, and Alhyali came up with a new
Available online: April 01, 2026 model in the direction of a multi-layer diagram (but only in the positive direction) in this
Keywords: study, which is regarded as a development of the good idea reached in presenting a link
Matrix between chemistry and the e-abacus diagram. This made us consider the possibility of

e-abacus Diagram

Multi-Layer e-Abacus Diagram extending this multi-layer diagram in the negative direction as well. These concepts were

best connected and applied in matrices that had to fulfill specific requirements, which made
it possible to create a straightforward, useful hotel model. We will be able to easily

Correspondence: determine how many rooms are occupied or vacant thanks to this program.

Adian Neamat Alagha
Adyan.24esplS@student.uomosul.e

du.iq

DOI:10.33899/jes.v35i2.53598, ©Authors, 2026, College of Education for Pure Science, University of Mosul.
This is an open access article under the CC BY 4.0 license (http://creativecommons.org/licenses/by/4.0/).

1. Introduction
In algebra, a matrix is a rectangular array of numbers, symbols, or expressions, arranged in rows and columns. For

examples:

[2 » 3 -4 [1 1 1]
, o vsol|, |1 1 1],..
0 cos600" | ax _5 7 11 1

Many researchers have addressed important aspects of its characteristics and properties over decades, including: [1]-
[4], this is the first part of the linking process. The second part is: let 2 be a non-negative integer, a sequence
t=(T1, Tz, ., Ty) Of his called apartitionif 7, = 7,4, V1 <k <m—1,and 7y + 7, + - + T,,, = h, [5]. Every partition can
be represented, as James [6] did, by a diagram later called the e-abacus, where e > 2 and so thata; =7, + b —1,V1 <i < b.
The set @ ={aq, a3, ..., @y} is said to be the set of a - numbers for . Every a will be represented by (¢) and the rest of the sites
by (-)
Table 1. e-Abacus Diagram

Runner 1 Runner 2 Runner e
0 1 e-1
e etl 2e-1

2e 2e+1 3e-1
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In order to deal optimally with this diagram, Mahmood [7] defined the main e-abacus, which requires that the weight
of the first location should always be - in order to know the hash value with complete accuracy. For examples:

(6,6,6,3,1, 1) (7,5,5,4,4,4,4
2- 3-abacus 4-abacus 2- 3-abacus 4-abacus
abacus abacus

Figure 1. Two selected partitions and each one with e-abacus diagrams.

2. Multi-Layer e-Abacus Diagram

For many years, the e-abacus was limited to dealing with beads or slashes or the possibility of dispensing with 1 or zero
through graph theory, where Ali and Mahmood [8] were able to clarify this feature, and through it the question was whether this
diagram can be used with cases other than 0 and 1? The answer was yes when Altaie, Mahmood and Alhyali [9] were able
through the chemical model that was used and the integers were equal to and greater than zero, which gave birth to their definition
called the multi-layer e-abacus but only in the positive direction. To illustrate this point, the chemical process used was roughly
a square matrix (LCAO no. of Carbon) [10], of amplitude v, with two conditions: the first location must always be zero, and the
remaining locations must be positive integers greater than or equal to zero. The e-abacus (first or main floor) is calculated using
the values mentioned in the matrix, but only using the numbers 0 and 1, As for the rest of the numbers in the matrix, they will
take their place in the e-abacus (the second floor) according to the rule that whoever was occupied by number 1 (or ¢) on the first
floor can occupy the same location on the second floor with another 1 (or ), so the total according to the same location will be
2, and so on for the rest of the locations, and the same thing for the rest of the floors. For example, if we have a matrix of a
(random) chemical symbol in the following form:

0 0 0 0 0 0 0 0 O
22 000 O0O0O0TO0
0101 0O0O0O0TGO
02 00O0O0OO0TO0OTO
02 0O0O0O0O0OTO0OTPO
02 00O0O0O0TO0OTPO
0101 0O0O0O0TGO
00 01 O0O0O0OTO0OTPO
0 0 0100 O0 O o

Figure 2. LCAO no. of a specific type of Cyclohexane and its modification
Figure 3 corresponds to the case of the 9-abacus diagram, and since this diagram takes only — and ¢ at each time, a
hotel model was proposed where we note the largest number that appeared within the LCAO and then design the e-abacus one
after the other until we reach the largest number that appeared and always takes - and ¢ at each time. Thus, we will have the
following:

Cyclohexane
9-abacus (main diagram=first) 9-abacus (second diagram)
(65, 57, 49, 48, 40, 32,24, 18,17,9,9) (42, 34,26,9,9)
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Figure 3. 9-abacus diagrams of Cyclohexane
So the question remains: can we make this multi-layer in the negative direction as well?

3. Multi-Layer e-abacus diagram (negative and positive direction)

The question of finding an application to make a diagram in the negative direction remained on our minds until we were
able to find it through the usual matrices, but we must make them consistent with the concepts of representation theory, and this
means choosing the matrices according to the following:

1. The first position in the array must be equal to zero; (we will mark it in red) so that we can later know the value of partition.
2. The matrix values in this case must be positive or negative integers with zero.
3. Itis possible to choose any matrix with any capacity.

The process in the positive direction is clear, as we mentioned earlier. However, in the negative direction, the value
does not have to be 1 (or ¢) in the e-abacus (main diagram = first). Then, the negative value in the diagram (below the main
diagram) is reduced until it reaches its value in the remaining diagrams, always in the negative direction. For examples:

2-abacus 2-abacus 2-abacus 2-abacus 2-abacus 2-abacus
(-4) (-3) (-2) (-1 (main) +D
diagram diagram diagram diagram diagram diagram
Value of 2) 4,2) 4,2) 4,2) 2,2, 1) (1)
Partition
0 il B - B B | e e
1 _3 - - - L] - L] - L] L] - - -
Figure 4. A matrix and its corresponding 3-abacus in its various possible layers
3-abacus 3-abacus 3-abacus 3-abacus 3-abacus 3-abacus
(-3) (-2) (-1 (main) (+1) (+2)
diagram diagram diagram diagram diagram diagram
Value of (6) 5, 1) (5,5 1) (5,3,2,2) (7,2) )
Partition
[g—ozgl - Eal CEll CEl Bl =l B
_3 _1 2 . - - L] - - L . - - - L] - - L] - - -

4.

Figure 5. Another matrix and its corresponding 2-abacus in its various possible layers

From what was mentioned, the convergence led us to think about presenting a simplified hotel model where each of the
above locations is like a room on a certain floor. If it is occupied, we put a ¢, and if it remains empty, a mark is placed -.

Conclusion

The mechanism adopted to converge the matrices and the e-abacus diagram will be completely useful in considering that we
have a hotel model consisting of several floors, taking into account the following matters:

1. The possibility of considering the mandatory vacancy in the first location and for each diagram is like the maintenance or
control room located on each floor, and this is one of the requirements of hotel work.
2. The number of spaces will make it easy to control the number of rooms that are not occupied, and the same is true if we

know the number of e, this means control and knowing the number of rooms that have been occupied. We have prepared

the following program which maps the occupied rooms to any floor, whether above ground or underground:
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3D Hotel with Wooden Floors Between Levels

Floors

Rooms Rooms

Figure 6. 3D Hotel Representation
It is quite natural that the ideal situation for occupying all the rooms on one floor is for them all to contain one ¢ in every
location except the first location, the benefit of which we mentioned in 1.
This method enabled us to know the value of the partition on each floor with ease and without complications.
Depending on the resources 4, we will be able to find relationships that are basically for the diagram. For example, we can
draw a Young Diagram [5] or find a graph [8] for it.
If it is found on a floor that all the rooms were occupied - and thus as a hotel service, something can be done to reduce
expenditure and focus on the floors that have occupied rooms.
The only problem we face is that we know that the room on which floor is occupied, but we could not determine the number
of people occupying it because the single site specifies only a bead unless a later paragraph is added on the same site to
specify that the largest range for any room is from 1 to s, and whenever one of them is occupied, we ask about the value of
s to know the total number. We expect that solving this problem is possible if we study the cases of each floor and its units
(rooms according to their occupants) separately. For example, Let us have a floor in a hotel with rooms occupied according
2 00

0
to the following numbers arranged in an array 8 so its 4-abacus diagram can be represented as:
0

4
1
0

S oW

0
0
5

86



EDUSJ, Vol, 35, No: 2, 2026 (83-88)

3D Matrix Representation

Value

Figure 7. 3D Matrix Representation of a case for each room
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