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Abstract

Exam scheduling at universities and institutes of higher learning is known as an
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issue with heavy constrain so that it can contract at issue NP-COMPLETE. In many

cases it is necessary to manually create exams timetable that it require much time
and lacks quality so that in many cases , student complain of inappropriate
examination timetable. In this situation finding the best manually is not an easy
task. Studies have shown the use of evolutionary algorithms, which offers a good
response time may not be optimal but the constraints is necessary for use to
consider and provide us an acceptable exam timetable. In this paper, with using
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genetic algorithms with a completely random population and with changes in
normal process of this algorithm, we try to solve the population and provide the

best exam timetable in a short time.

INTRODUCTION

The compilation of university exam timetable is a
difficult task which educational institutes deal with it.
Solve the problem of university exam timetable manually,
needing extensive time and resources. Due to the
complexity of solving the problem manually and
automatically resolve schedule exams, many researchers
have done a lot of research in this field. Multiple styles has
been presented for this Field and in this direction for
example stimulated annealing [1], constant logic
programing [2], linear programing [3], graph coloring [4]

New research has been leaded toward evolutionary
algorithms [5]. This algorithm has been known as a
powerful technique in solving complicated problem of
exam scheduling. We can imply to these cases [6] of the
most important:

-Genetic algorithm

-colonial competitive algorithm

-Ant colony optimization

- Memetic algorithm

That among them genetic algorithm is conducted the
best for solving problem of exam scheduling [7].

Exams scheduling is a subset of a larger problem calls
scheduling that is assigning exams to limited number of
times as all of important limitation are observed. There is
some limitation which it isn't necessary to observe them
but make the ultimate answer, desirable, for example: if
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there is a space between every two exams of a student
more than one day. This is a sample of this kind of
limitation. These limitations are called soft limitation.

Literature review

From the tasks has been done in this field, can imply
to this case:

Picher and Rankin represent a method based on
Memetic algorithm with an effective local research which
was used on first match timetable data in 1994 [8]. Burke
et al. [9] have suggested genetic algorithm in computer
Sciences College of Nottingham University which is used
only on acceptable time distances and is related mutually
with user [10].

From a knowledgeable and intelligent genetic
algorithm for designing exams timetables has been gain.
Their view has been a two-step view that in first step
difficult limits and in second step soft limits has been
tested. In this research specially advantage of genetic
algorithm has been cleared and reported hopeful results
from that [11].

Problem of exams schedule and its limitations

Many of limitations of problem of exams timetable
schedule from a university to another is different [12]. But
two limitations are base of exams schedule:
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-Any student shouldn't be present at one time in
more than one place.

-Number of persons who participate in exam at the
same time shouldn't be more than number of chairs.

Furthermore, users are interested in regarding below
limitation in exams schedule table.

-Any student shouldn't have two exams in two nearly
turns.

Another category of limitation is management
limitation that professors and educational management
of university tend to consider those:

X exam must conduct in special class.

Xand Y exam must conduct at the same time or in the
same day.

In many cases divide limitation in two kind of hard
and soft [5, 6] and also with a very little chance, can find a
suitable exams schedule table which has all of said
limitation [12] for this reason we aren't satisfied with these
two category in this paper, and the limitations categorize
based on importance and when any limitation isn't
considered a special fine is deter mind is determined for
its amount of hardness or softness by application factor. In
another expression for less important limitation smaller
fine factor and for more important limitation, greater fine
factor is accounted.

MATERIAL AND METHODS

Exams schedule problem with genetic algorithm

-The exams must be conducted in determined
number of day, from before.

-The number of classes and capacity of every class for
conducting exams must be fixed to the end of exams.

The professors of every course at limit hours can
present in exam's session and absence of related professor
for that exam isn't desirable and is a soft limitation.

If we assume exams is conducted in T days and in
every days in R turn, and in every turn n class is considered
for exams, then every gene is showing an exam that in day
ofi,i=1,2,3,...,Tandinjturnj=1, 2, 3,...,Rand in K class
K=1, 2, 3,..., n is considered and every chromosome is
showing an exam schedule table. For example if n=3 and
R=2 and T=14 every chromosome is presented in Figure 1.

Dayl

(_H
\_Y_)

Turn2

Day 14

e
\_Y_)

Turn2

Figure 1. Genetic algorithm chromosome

Then we allocate a number to every of these Course
for settling in exams schedule table, for example if 80
Course is presented in one term, we number them from 1
to 80.Also, off days because of importance of making
space between the exam, are impressed on chromosome
and is shown with a special number such as 100 and
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ultimately if a class be empty in a particular time (any

exam isn't conducted in it) it is indicated with number 0. A

sample of a complete chromosome is viewable in figure 2.
Dayl Dayl14

e ——

618PRs R42]|9 1 5 [49]73 194 |56 [10
Turn2

Turn2
Figure 2. Exam scheduling solution representation

First generation

For first stage of the algorithm, we need to create a
random population .At first we should determine off days
in every chromosome. If we have an obligatory constraint
(very difficult) satisfy the constraints and fixed Course
related to this constraint. Then with a completely random
process, put remainder Courses in rooms of this
ornament. It's obvious that number of room of every
ornament should be more than number of first generation
and as a result the primitive population is created.

Selection and crossover

For selecting chromosomes for being pair can use of
different methods, for example roulette wheel, ordinal
selection, Bulletzman selection, competitive selection, etc.
[13].

After inquiry all kind of methods, competitive
selection method is applied for arising speed of getting
better answer. There is a different method for removal,
too, for instance one spotted, two spotted, multi spotted
and etc. which it has been used of a one spotted method
in this issue. This method has its special simplicity and
reduces time of implementation of algorithm by
computer.

Mutation

In genetic algorithm after that a member comes to
existence in new population, every gene mutates with a
clear chance. Mutation of a gene means changing in that
gene. Whatever chance of mutation be more, variety and
distribution of population is more and this distribution,
delay convergence. For this in first generations it's used of
mutation chance and in last generations from smaller
mutation chance [13].

Mutation methods divide to two kinds of mutation:
binary mutation and real mutation, in this issue have been
used of real mutation and arrangement change method
for mutation. In this way that a room in chromosome
ornament (one page) change its place with another room
in this ornament.

Fitness function

Amount of fitness function is defined compression
measure of student's exams originally in this issue and
genetic algorithm is finding suitable schedule program
that has least compression. For interpretation of this
function, every course that jointly persons took it, regard
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as two opposite electrical charge and try to reduce to least

this gravity by choosing suitable time space between

them. As a result regarding to formula g _x %% that
dZ

introduce for gravitational force two twice, we define
Fitness function as below:

fitness=Y">"C; %

J
C; is number of joint bodies of courses iand j, W,W,
is Course i weight and course j weight, that determine
from management and regarding to amount of course 's
importance in exams timetable (can put number of that
course 's credit). d; is time space(delay) between course i
and j exam that is determined conventionally .

1 exam of lesson i and j is conducted in one day and one turn.

d 6 exam of lesson i and j is conducted in one day and two turn.

100 exam of lesson i and j is conducted at more than one day
space.

Now, try to add fine in size of P, to fitness function
instead of every disrespect of limitation. So, fitness
function is accounted as below ultimately:

1300

fitness=>»">"C, V\g\/zv
i i}

L3 RY,
k

As before said, whatever importance of constraint is
more, a greater p, fine factor is regarded for it. Binary
variable Y,, also is showing respecting or disrespecting of
K th constraint.

Setting constraint in fitness function cause removal
and mutation agents perform with more freedom and
involve all of space of issue with more chance and take
total best answer. It's clear that programs which provide
all of limitation, is less fitness and as a result more suitable
compared to other programs.

RESULTS AND DISCUSSION

In every generation choose 10 cases of best bodies
(outstanding) and if it was from the best of last
generations replace them, in this way in every generation
10 case of best bodies from the view of fitness, from first
generation to now possess and regarding to stopping
standards. After stopping algorithm, we introduce these
10 bodies as out coming of genetic algorithms. After
implementation of algorithm fitness diagram is getting as
below:
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Figure 3. Best fitness of population

In order to increase convergences algorithm speed to
optimal answer in every generation, import, numbers of
collection "10 better" in to population. In these way
outstanding features such as providing some expanding
limitations and optimal answer is getting faster.
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Remarkable note is that with applying such change in
algorithm should increase mutation rate (chance
mutation) to reduce chance of being in trap local
optimum in one point. After correction algorithm amount
of fitness diagram in every generation is getting like
below:
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As you see improvement in amount of fitness
function is accomplished with more speed and against
first state can claim that every generation has been better
than last generation and this is because of presentation of
B in population of every generation.

Student satisfaction

With holding selection credit data's of all of students,
for every day from exams program, find number of bodies
who exams in one day and number of bodies who have 2
exams in tow nearby turn and then find the number of
bodies who have two exam in two consecutive days and
introduce satisfaction of students standard from exams
program as below:

SF =50P, +5P, + P,

That P, is number of all persons who exam in one
time, P, is number of all persons who have exam in two
nearby turn and P4 is number of all persons who have two
exams in two consecutive days. Exam's schedule program
should set which P,=0, unless in special position that a
student is forced to have two exams in one time because
of bad credit selection. put this relationship next to fitness
function of algorithm help us to have tradeoff between
limitation of issue and students satisfaction in some case,
so if a program provides all of limitations and is suitable
from fitness but it's unsuitable from student's view, break
some limitations (made fitness worse) and arise
satisfaction of student's (make SF less).

CONCLUSION

In this paper, we tired issue NP-COMPLETE exams
schedule study and solve by one of most powerful
evolutionary algorithms and was shown which because of
variation of issue's limitation and difference of importance
amount of every in every university can design algorithm
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Figure 4. Best fitness of population in improved method
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as it is responsible for all of different attitude and is not
executive only for typical university. In addition by
correcting genetic algorithm and participating bests of
last populations in next populations, Can speed up the
program improvement .comparison of exports of this
algorithm with exports of other method such as has
proved linear schedule, better function, facility in
performance, high speed and accuracy of this algorithm.
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