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Abstract In this paper we try engage to one of the famous educational problem. A timetable is a
combinatorial optimization problem where there are allot of suggested solutions proposed for weekly table
and authors for semester. This type of problem is a dynamic. The purpose from these solutions to escape
from the clashes that exist frequently. here we going to present one technique with which we try to solve this
problem. Our technique is an automat cellule. With this technique we will use a matrix to distribute the
courses. Our matrix is a two dimension table. Probabilistic method to escape from clashes. This technique
work with some roles which controls the cellule in the network.
Keywords: automat cellule, matrix.
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1. Introduction:

The timetable problem is not a new problem but
its exist in any education centre. Its combinatorial
optimization problem and it has confirmed to be
an NP complete problem[2]. where the
administrator always trying to find a good table
which not contain clashes between the different
courses. Usually, some institutions tries to modify
the previous tables to be used for the next year[1].
Our idea is to choose four departments. From
every one of them take common courses between
these departments. From mathematic we have MA
201, MA202, MA301, MA401, MA403 and from
Physics we have Ph302, Ph605, Ph402. From
Statistics we have St201, St202, St401, St402.
From computer science we have Cs201, cs301,
cs401,cs403, cs303. Here we try to apply one
technique which is called automat cellules. We
hope that this technique can organize the courses
as possible. We also we need to calculate the
chance of clashes where we use this formula for
that

1.1 Timetable

Timetable problem is studded due to wide range of
application. Often this problem is solved manually
and by using computers tools[3].

Many approaches has been used which based on
local search or constraints.

Allot of models have been described to arrive to an
ideal solution. One of this solution is graph
theoretical models[4]. Some of this approaches
given satisfy results.

1.2 Problem type

This type of problem is not static where the
courses always in the same time and in the same
place. The situation in the university in unstable
where the number of the students always
increases and not all of them will passes the
courses from the first time. This situation can
create the clashes of the courses. Also the time for
every one of the staff is not same. So we can say
that this type of problem classified as an static
problem.

2. A matrix for data

To distribute the courses on the table with
clashes, we need a matrix which present all the
courses. To distribute the data on the matrix first
we present every course by a number. So MA101
can be present by number 1, MA201 by No 2,
MA301 by No 3, MA401 by No 4, MA402 by No 5.
Statics courses can be presented as ST101 by No
6, ST201 by No 7, ST202 by No 8, ST302 by No 9.
Physics courses as PH302 by No 10, Ph402 by No
11, Ph605 by No 12. Computer courses as Cs201
by No 13, Cs202 by No 14, Cs301 by No 15,
Cs401 by No 16, Cs403 by No 17, Cs402 by No
18, Cs501 by No 19, Cs502 by No 20. For the test
we will add another 5 courses to see the result
from using this technique.

2.1 Statistic method

As the problem is not a static, the solution can
include a dynamic solution. So to calculate the
chance that the clashes not happens we use an
statistic method for that. This method is:
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CINn=Nm!(N-n) where N is the number of cells

and n is the number of courses[0]

3. An automat cellule

Cellular Automata (CA) were introduced in the late
1940's by John von Neumann (von Neumann,
1966; Toffoli, 1987) and Stanislaw Ulam. From the
more practical point of view it was more less in
the late 1960's when John Horton Conway
developed the Game of Life (Gardner, 1970;
Dewdney, 1989; Dewdney, 1990). CA's are discrete
dynamical systems and are often described as a
counterpart to partial differential equations, which
have the capability to describe continuous
dynamical systems. The meaning of discrete is,
that space, time and properties of the automaton
can have only a finite, countable number of
states. The basic idea is not to try to describe a
complex system from "above" - to describe it using
difficult equations, but simulating this system by
interaction of cells following easy rules.

Hence the essential properties of a CA are

e a regular n-dimensional lattice (n is in most cases
of one or two dimensions), where each cell of this
lattice has a discrete state,

e a dynamical behaviour, described by so called
rules. These rules describe the state of a cell for
the next time step, depending on the states of the
cells in the neighbourhood of the cell.

3.1 Cell-Space, Neighbours and Time

Let us define the cell-space as

L= {[.IJI:]I.I JeM0=icn0=<j -::m}

’

Where i, j are the number of column/row of the
lattice with the maximum extent of n columns and
m rows. Let

Mg = (ki Llf— i< Tand |- f<1)

be the definition of the Moore neighbourhood.
(Other neighbourhood definitions are similar. E.g.
for the Extended Moore neighbourhood you have
to replace the <= 1 with <= 2).

Consider (as it is easier to understand) a one
dimensional cellular automaton with two possible
states for each cell, in  mathematical

terms™ {D '1} , and totalistic rules, meaning, that
the next state of each cell depends only on the
sum of the states of the adjacent cells. So the
state of cell zi for the next time step (t+1), one
could define the totalistic rule as

1,.-';*'I[zl;_1 @)+ = 00+ =, (f}:' =g
R+ =
O, cthenwse

Meaning that the state of the core-cell zi becomes
1 if the sum of the neighbourhood cells including

:

the core-cell is , O otherwise. To write this
formula for the two dimensional automaton is not
very different from this formulation and will be

done in the examples section describing the Game
of Life.

4. The application

In this work we going to apply the matrix of two

dimensions to distribute the courses as in the

following steps:-

1- first of all the courses will be distributed in an
random way on the matrix. where the elements
or the courses stored in cells as matrix|i][j].

2- We apply the rules of the automate on our
matrix.

3- We repeat step No 2 many time to see the
distribution of the courses. Instead of the
binary numbers we going to use symbols of the
courses direct.

4- = After the above steps we will obtain an matrix
with all the courses.

- = we repeat the work 25 different courses.

4.1 The result

In this work we have use processor Intel core iS.
We have applied this technique for two groups of
18 and 25 courses.

Tablel distribution of 18 courses
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1-Plot present the distribution of 18 courses
started from binary matrix

The chance of clashes for 18 courses is
Cn=230/18= .

Table2 distribution of 25 courses
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0 21 0 0 8

20 14 11 23 9

7 0 4 0 12

3 24 0 6 0

1 18 0 25 0

0 0 0 1 16
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2-Plot present the distribution of 25 courses
started from binary matrix.

The chance of clashes for 25 courses is
Cn=30/25=
We have got groups of courses, where every group
contains the courses numbers without clash exist.
But this can see with just 18 courses. We note
that this algorithm can classify the courses given
in a little time. In plot No2 we observe the
technique with 25 courses. Where we found that
this technique to distribute group of 25 courses
easily.
5. Perspective
The major advantage of this approach is that it
can be used to classify a big number of courses in
a little time. In the moment of using a big number
of courses will appear that table of general
courses will not contain more space. This is
relative of using automat cellule technique. We
have observed in table2 that one course its appear
two times.
As we have a positive action from the application
of the simple rules of this technique, in the
approach future we will use another types of these
technique which may give best result.
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