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Abstract

Every educational institution has a standard process for scheduling courses. In scheduling,
there are a lot of constraints that must be fulfilled, including hard and soft constraints. Hard
constraints are constraints that must be met and cannot be disregarded; a lecturer, for instance,
is limited to teaching one course in one room at a time. Soft constraints, on the other hand, are
a type of restriction that can be broken, but breaks are minimized to the greatest extent possible.
The aim of this research is to produce an optimal lecture schedule and to provide alternative
solutions. The case study taken is the even semester at Institut Teknologi Sumatera (ITERA)
Mathematics Study Program. The problem is modelled using Goal Programming and solved
using LINGO. The result shows that the scheduling can fulfill every requirement.
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1. INTRODUCTION

Scheduling is one of the important aspects of a study program of a university. Class scheduling
1s a routine activity at the beginning of the semester that must be carried out by each study program.
In making class schedules, various problems were encountered, such as limited space, the number of
rooms that can be used to organize lectures, limited space capacity, limited teaching hours for lecturers,
and others [1]. The more courses will be scheduled, the more difficult the problem is faced. In designing
a schedule for classes offered on a study program, there are constraints that must be fulfilled and cannot
be violated, and those constraints are called hard constraints; for example, a course at time t1 given by
lecturer A in room R1, then lecturer A cannot teach at time t1 for other courses and room R1 cannot be
used by other lectures at time t1, and so on. In addition to hard constraints, there are some soft
constraints [2]. These types of constraints may not be fulfilled. However, these violations should be
made at the minimum as possible. Time preference for lectures is one example of these constraints.

Some researchers have investigated the class scheduling problems, such as Suhartono who used
Genetics Algorithms to optimize the computer laboratory in AMIK JTC Semarang [3], and Ruhiyat et
al, who used Goal Programming to minimize the overlapping schedules programs FMIPA IPB [4].

In the Mathematic Study Program of Institut Teknologi Sumatera, the class scheduling process
is still done manually, and frequently the violation of hard constraints occur, and usually the violations
are fixed after a series of revisions made to the schedule. In this research we developed a mathematical
model for that problem using goal programming and then solved the problem using LINGO.

2. THE METHOD

Scheduling is ordering or sequencing items in a way that best achieves a set of goals while adhering
to a set of constraints, or allocation of resources to objects being put in space-time, subject to limitations
[5]. In scheduling, the following are some of the difficult constraints:

- Alecturer can not teach more than one course/class at the same time.

A course for students at the same level and the same major cannot be scheduled at the
same time.

A classroom for a certain time can only be used for one class, and cannot use the same
room for more than one class.

The capacity of the classroom must be able to cover the number of students.

Some classes/courses need a specific room, for example, a computer laboratory.
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The soft constraints are ‘preferable’ constraints which may be violated. Some constraints below
are some of the soft constraints for class sheduling
Lecturers’ preference to teach at a specific time, specific day
The class, which has 4 credit units, may be split into 2 times; each consists of 2 credits
It is better for every lecturer to have a day off during a weekday so that he has a ‘free”
day so that he can manage it to improve the quality of teaching materials or other
academic activity on campus.

In reality, it is hard to satisfy all soft constraints. The quality feasible schedule is a
schedule that not only satisfies hard constraints, but also soft constraints. However, it is
acceptable if some soft constraints are violated, as long as the violations should be made at as
minimum as possible.

In order to have a solution that can handle those two kinds of constraints, goal
programming can be used. Goal programming is one method that can be used to solve a multi-
objective linear programming. The procedure for modelling a problem using goal programming
is as follow [6]:

a. Determine decision variable. Determining decision variables is the most important step. The
more precise the decision variable is, the more accurate the model.

b. Determine the constraints.

c. Determine the priority

d. Determine the weight

e. Determine the objective

f. Non negativity

The multi-objective linear programming can be defined as follows:
Min z1(x) =c¢x
Min z,(x) =c,x
Min z,(x) =c,.x
Subject to: Ax < b,
x>0
Goal programming method can be used to solve the multi-objective linear programming.
In order to use goal programming, the problem must be transformed to a goal programming
model, and then define what the goal is, and also add the deviation variables to the goal. In

the next section we will discuss how we model the class scheduling using goal programing and
then solve the model using LINGO 18.0.

3. RESULTS AND DISCUSSION

In this section we will discuss how to formulate the class scheduling using an integer programing
model, put it into goal programming model, and then solve it. The data used is data on the even semester
2020-2021 in the mathematics study program at Institut Teknologi Sumatera (ITERA). The data
consists of data lecturers, parallel classes, courses, rooms, days, and time periods of courses.

1. Courses.
The courses given in the mathematics study program at ITERA consist of compulsory and
elective courses. The compulsory courses must be taken by students, while elective courses
are not. The credits for each course are 3 Semester Credit Units (SCU). The time for giving
the lecturer is 50 minutes for each SCU. Most of the courses given are assigned to be taught
by lecturers from ITERA itself. However, some courses are assigned to be taught by lecturers
from other institutions.

2. Days and time periods.
The days for giving lectures in ITERA are from Monday through Friday. For the time period,
it starts from 7.00 a.m until 15.30 p.m, thus one day only consists of three time periods: 07.00
—09.30, 10.00 -12.30, 13.00 — 15.30.There are thirty minutes between the two time periods.
Note that on Friday, there are only two time periods to give time for students and lectures to
follow Jum’ah prayer. We use index j for days.

3. There are 15 lectures in Mathematics Study Program of ITERA, including 3 lecturers from
other institutions. The following table shows the lecturer and the course assigned.
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Table 1. Courses name and their types

Indeks i Course name Type of Time Semester
course (minutes)
1 Geometry e o 150 4
2 <
2 Discrete Mathematics 5 5 150 4
(3
3 Introductory Diferensial Equation @ % 150 4
4 Algebraic Structure I 3 150 4
5 Complex Function 150 6
6 Time Series Analysis 150 6
7 Finance Mathematics 150 6
8 Advanced Optimization 100 6
9 Introductory Stochastic Process 150 6
10 Dynamical System 150 6
11 Analysis I ? 150 6
Q
12 Matrix Theory %’ 150 6
@
13 Capita Selecta of Statistics § 150 8
14 Capita Selecta of Computation % 150 8
n
15 Capita Selecta of Algebra 150 8
16 Capita Selecta of Applied Mathematics 150 8
Table 2. The lecturers and the course taught
Index (m) Lecturer The course
1 Prof. Leo H Wiryanto, M.S. Introductory Diferensial Equation
2 Triyana Muliawati, M.Si Introductory Stochastic Process
Capita Selecta of Statistics
3 Dr. Sri Efrinita Irwan, M.Si Algebraic Structure I
Matrix Theory
Capita Selecta of Algebra
4 Eristia Arfi, S.Si., M.Si. Complex Function
Introductory Diferensial Equation.
5 Dear Michiko Mutiara Noor,S.Si., M.Si. Capita Selecta of Applied Mathematics
Dynamical System
6 Mira Mustika, S.Si., M.Sc. Geometry
Advanced Optimization
Discrete Mathematics
7 Dr. Rifky Fauzi Analysis 1
Capita Selecta of Computation
8 Lutfi Mardianto, M.Si. Finance Mathematics
Complex Function
9 Dani Al Mahkya, S.Si., M.Si. Time Series Analysis
10 Aswan Anggun Pribadi, M.Si. Geometry
Discrete Mathematics
11 Tiara Shofi Edriani, M,Si Finance Mathematics
Time Series Analysis.
12 Nela Rizka, S.Pd., M.Si Algebraic Structure I
Complex Function
13 Bonno Andri Wibowo, S.Si.,M.Si. Introductory Stochastic Process
14 Achmad Suryadi Nasution, S.Si,M.Si. Advanced Optimization
Discrete Mathematics
15 Gusrian Putra, S.Si., M.Si. Geometry
Complex Function
4. Rooms

There are only three rooms available for class/lectures as shown in the following table:
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Table 3. The rooms available for lectures
Indeks (n) Room

Room F108
Room F109
Room F110

5. Parallel classes

For even semester of 2020-2021 there are some parallel classes, depending on the
number of students and the number of lecturers who can teach the courses. The
parallel classes are: 4 parallel classes for Complex Function; 3 parallel classes for
Geometry and Discrete Mathematics; 2 parallel courses for Introduction to
Differential Equation, Algebraic Structure, Time Series Analysis, Finance
Mathematics, Advanced Optimization, and Introduction to Stochastic Process; and no
parallel class for Dynamical System, Analysis I, Matrix Theory, Capita Selecta
Statistics, Capita Selecta Computation, Capita Selecta Algebra, and Capita Selecta
Applied Mathematics.

By using this information, we model the class scheduling for the Mathematics Study

Program in ITERA as follows:
i) Index

,  :course index, =1,2,3,...,16.
: day index, j=1,2,...,5.
: parallel class index, k£ =1,2,...,4.
: time period index, /= 1,2,3.
: lecturer index, m=1,2,3,...,15.
: room index, n =1,2,3.

] 3 ~ e~

ii) Parameters
- {1, if i is index for compulsory course
L 2, if i is index for elective course

6,if s; is the sixth semester student

4, if s; is the fourth semester student
Si = {
8,if s; is the eighth semester student

iii) Sets
A = set of courses taught at even semester at Mathematics Study Program,
ITERA.
B = set of the days where the courses taught.
C = set of parallel classes with four classes
D = set the time periods
E = set of lecturers
F = set of rooms for teaching activities.
G = set of compulsory courses
T1= set of courses for fourth semester students.
To= set of courses for sixth semester students.
Ts= set of courses for eighth semester students.
Q = set of parallel classes with three classes
R = set of parallel classes with two classes
S = set of nonparallel classes
AEn = set pf courses taught by lecturer m.
Note that G A, Tic A, Tec A, Tsc A

iv) Decision variable:

. _ {1, if course i is scheduled for day j for class k on time period [, taught by lecturer m in room n
Liklmn = q for others

v) Deviation Variable
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di,,; = the value that holds the deviation that is above the target at the 1st

goal for lecturer m teaching on day j.
di ., i = the value that holds the deviation that is below the target at the 1st

1,m,j
goal for lecturer m teaching on day j.

d3 . ; = the value that holds the deviation that is above the target at the 2nd

goal for lecturer m teaching on day j not on sequential time period.

dym,; = the value that holds the deviation that is below the target at the 2nd

goal for lecturer m teaching on day j not on sequential time period.

d3 ., ; = the value that holds the deviation that is above the target at the 3rd

goal for every course for fourth semester at day j.

d3.m,; = the value that holds the deviation that is below the target at the 3

goal for every course for fourth semester at day j.

dim; = the value that holds the deviation that is above the target at the 4th

goal for every course for sixth semester at day j.

dym,; = the value that holds the deviation that is below the target at the 4th
goal for every course for sixth semester at day j.
di,,; = the value that holds the deviation that is above the target at the 5th

goal for every course for eighth semester at day j.
di,,; = the value that holds the deviation that is below the target at the 5t
goal for every course for eighth semester at day j.
vi) Set of Constraints
a. Hard Constraints
The hard constraints are constraints that must be fulfilled and cannot be
violated which are:
1. The number of scheduled courses for a week is 29
Yiea Xjep Xkec Liep Lmeb 2mer XijkLmn = 29
i€A jeB keC leD meE neF
2. The compulsory course cannot be scheduled at the same time period on the
same day.
Vj €B,l €D, YiccYkec Zmek Lner Xijkimn < 1, where G ={i|si=4 and s=6 , ti=1}
3. All courses for fourth, sixth, and eighth semester cannot be scheduled at
the same day and the same time period
a. For fourth semester students
Vj €B,l€D, ZiETl ZkEC ZmEEZnEF Xijklmn <1, where T1 ={i|si=4, ti=1}
b. For sixth semester students
Vj €B,l€D, ZiETz ZkEC ZmEE ZnEF Xijklmn <1, where Te ={i|s=6 , ti=1}
c. For eighth semester students
Vj € Bvl €D, Zi€T3 ZkEC ZmEE ZnEF xi,j,k,l,m,n <1 5 where Ts ={l | si=8 s ti :2}
4. Every course is scheduled exactly on one day, one room and one time period
Vi € A' ke C' ZjEB ZlED ZmEE ZnEF xi,j,k,l,m,n < 1
5. Every room in every time period only can be used by one course
Vj € B'l € D' ne Fr ZiEA ZkGC ZmeE xi,j,k,l,m,n < 1
6. Every lecture only can teach one course at a certain room, certain day, and
a certain time period
Vj € B'l € D' me E' ZiEA ZkEC ZnEF xi,j,k,l,m,n < 1
7. There are three lectures from other institution who only can teach on a
certain day and certain time
- Introductory Differential Equation only can be held twice on Tuesday,
from 07.00 a.m until 15.30 p.m
Ykec 2iep XmeE ZneF X3 2k imn = 2
- Geometry only can be held on Monday or Friday, three times, from
07.00 a.m until 15.30 p.m
Ykec Diep 2meE ZmeF X1k Lmn T X154k Lmn = 3
- Analysis I only can be held once a week, on Monday or Friday, from
07.00 a.m until 15.30 p.m
Ykec Db 2meE 2meF X111 kbmn T X11,5k0mn = 1
8. There are no classes on Friday from 10.00 am to 12.30 pm, because that
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time period is used for Jum’ah prayer.
- DlicA LkeC LmeE 2neF Xi5k2mn = 0

9.Every lecturer teaches courses accordance to his expertise
- For m =1 and Vi € AE:
2ljeB Lkec 2ied LneF X3jjciin = 15 AE1= {3}
- For m =2 and Vi € AE>
Y jep Dkec 2iep ZnEF(xg‘j’k'l'z,n + Xi3k020) = 25 AE2 =19, 13}
- For m =3 and Vi € AEs
Y jep Dkec 2iep ZnEF(x4,‘j,k,l,3,n + Xipkian T Xisjrize) = 3 AEs = {4, 12, 15}
- For m =4 and Vi € AE4
Y jep Dkec iep 2mer( Xy ikian T Xsjkian) = 23 AE4= {3,5}
- For m =5 and Vi € AEs
Y jep Dkec 2iep ZnEF(xmj,k,l,s,n + Xi6)k150) = 2, AEs = {10,16}
- For m =6 and Vi € AEs
Y jep Dkec 2iep ZnEF(ij,k,l,ﬁ,n + X3 016m T X jki6n) = 3 5 AE6 = {1, 2, 8}
- For m =7 and Vi € AE~
Y jep Dkec 2iep ZnEF(lej,k,lj,n + Xy4p70) = 2, AET={11,14}
- For m =8 and Vi € AEs
Y jep Dkec 2iep ZnEF(st-,k,l,&n + X7,0180) = 2, AEs = {5,T}
- For m =9 and Vi € AE9
ZjeB Yikec iep ZmeF Xgjkiom = 1, AE9 = {6}
- For m =10 and Vi € AE10
Y jep Dkec 2iep ZnEF(ij,k,l,l(),n + X35 01100) = 2, AE10=1{1,2}
- For m =11 and Vi € AEn
Y jep Dkec 2iep ZnEF(ij,k,l,ll,n + Xgjpr110) = 2, AE11 =1{7,6}
- For m =12 and Vi € AE1»
Y jep Dkec 2iep ZnEF(le,J‘,k,['lz,n + Xsjpr120) = 2, AE12 = {4,5}
- For m =13 and Vi € AE13
ZjeB Yikec 2iep ZmeF Xojki13n = 1, AE13 = {9}
- For m =14 and Vi € AE14
Y jep Dkec 2iep ZnEF(sz-,k,l,M,n + Xgjpr120) = 2, AE12 =12, 8}
- For m =15 and Vi € AE15
Y jep Dkec 2ieD ZnEF(ij,k,l,ls,n + Xsjpi150) = 2, AE12 =11, 5}

10. The parallel classes match with the number scheduled lecturers
- The parallel classes with four classes
Fori =15, ¥ ep Yxec Xiep Zmek Zner Xs,j i imn = 4
- The parallel classes with three classes
Forvi €Q, ¥jep Yr=121ep Xmek 2ner Xijkimn = 3
- The parallel classes with two classes
For Vie€R, Yjep Yk=12iep Lmer Lner Xijkimn = 2
- Non parallel classes
ForVieSs, YjepYiep Lmer Lner Xij1imn = 1

Soft Constraints
. Every lecturer only teaches maximum two courses at the same day.
VJjEBMEE, , YieaXkec Xiep Tner Xijkimn < 2

2. A lecturer is not teaching for sequential time period in one day
V] €BmEE, YieaYrec Iner Xijkaimn T 2Xijkomn + Xijkzmn <2

3. The number of courses taught for fourth semester students at most 2.
Vj € B, Yier, Zkec 2iep LmeE 2neF Xijiimn <=2 , T1={i|s=4, ti=1}

4. The number of courses taught for sixth semester students at most 2.

=g
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Vj € B, Yier, Lkec Liep LmeE LneF Xijiimn <2 , T2 ={i|s=6 ,ti>1}
5. The number of courses taught for eighth semester students at most 2.
Vj € B, Yier, Lkec Liep LimeE LneF XijiLmn <2 , Tz ={i|si=8 , ti=o}

In order to minimize the violation on soft constraint, we add positive
and negative deviations on soft constraints so that the soft constraints will
be as follow:

Vj€EBMEE, , YieaXkec 2iep Zner Xijiimn + A1jm - A1 jm = 2
Vj EBMEE, YieaYiec Lner Xijprmn + 2%ijkzmn + Xijizmn T A2jm - 3 jm = 2
Vj € B, Yier, Ykec Liep Lmek Sner Xijimn t d3j - d3; =2
Vj € B, Yier, Ykec Liep Lmek Smer Xijximn T dij - di; =2
Vj € B, Yier, Ykec Liep Lmek Smer Xijkimn T dsj - da; =2
vii) Non negativity

Xijklmnz0

df;m=>0, dijm >0, d3;,, >0, dj;, 20,d5; >0, d3;>0,d3; >0, d;; >0,d?; >0, d5;>0
viii) Objective function.

In this scheduling model the goal is to minimize the deviations on the soft
constraints. Thus, the objective function is:

min Z= wy (8 X a7 jm) + Wa(Z) B d31m) + wa(Z;d3;) + wa(X;d3 )+ ws(X;ds))
In this study we use two weighted methods which are:
a. Same weight, no priority. The objective function is:
min Z = () X Al jm) + (X Zmdzim) + (£5d5,) + (£;d3,) + (8, d5;)
b. Weighted, with w1 = 60, w2=40, w3=10, w4=20, w5s=10. The objective function is:

min Z =60 (X; X, df;n) +40 (X Xmds ;) + 10 (X;d3;) + 20(3;d5;) +
10(Z;dz3))

By Solving model (a), the same weight priority, using LINGO 18.0 we get the
solution is 5 with df;,, =0, d3;,,=0, d3;=0, ,df;=5, andd; =0. Moreover,
there are 29 variables whose value 1.

X1123153 = the first course (Geometry) is scheduled on the first day (Monday) for
parallel class 2 (B) on time period 3 (13.00 — 15.30) taught by lecturer 15 (Gusrian
Putra, S.S1, M.Si) in room 3 (room F110).

> X2,521141 5 X321,1,1,2 » X322,3,42 > X43,1,1,33 1%X4,423,12,2> X51,4241 > X5212123 >
X5,3,33,1525 X542183 1X61,23112 > X621,2925 X721,1,11,3 > X7,42383 > X83,1,3,143 >
X8,3,2.263 1%9,1,2222 > X9511,133> X10,2,1,3,51 » ¥11,513,73 > X12,1,1,1,33 » X133,1,221 >
X1441,3,71> X1551332 and X1641251-

Therefore, using that result we can construct the following table:

Table. 4. The schedule obtained by using the same weight (no priority)

Day Time period Course ClassRoom Lecturer
Geometry C F108 Mira Mustika, S.Si., M.Sc.
07.00 -09.30 Matrix Theory A F110 Dr. Sri Efrinita Irwan, M.Si
d Complex Function D F108 Eristia Arfi, S.Si., M.Si.
Monday 10.00-12.30  [ntroduction to Stochastic B F109 Triyana Muliawati, M.Si
Process
13.00-15.30 Geometry B F110 Gusrian Putra, S.Si., M.Si.

Time Series Analysis B F109 Tiara Shofi Edriani, M,Si
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Introduction to Differential A F109 Prof. Leo H Wiryanto, M.S.
07.00 -09.30 Equation

Finance Mathematics A F110 Tiara Shofi Edriani, M,Si
Complex Function A F110 Nela Rizka, S.Pd., M.Si
A
B

Tuesday  10.00-12.30  Apalisis Deret Waktu F109 Dani Al Mahkya, S.Si., M.Si

Introduction  to  Differential F109  Eristia Arfi, S.Si., M.Si.

13.00-15.30 Equation

Dynamical System - F108 Bonno Andri W, S.Si., M.Si.
07.00 -09.30 Algebraic Structure A F110 Dr. Sri Efrinita Irwan, M.Si
Discrete Mathematics C F109 Aswan Anggun Pribadi, M.Si.
Capita Selecta Statistics - F108 Triyana Muliawati, M.Si
dnesd 10.00-12.30
Wednesday Advanced Optimization B F110 Mira Mustika, S.Si., M.Sc.
Advanced Optimization A F110 Achmad Suryadi N.,S.Si, M.Si.
13.00-15.30 Complex Function C F109 Gusrian Putra, S.Si., M.Si.
07.00 -09.30 Complex Function B F110 Lutfi Mardianto, M.Si.
Discrete Mathematics A F110 Mira Mustika, S.Si., M.Sc.
10.00-12.30  Capita Selecta Applied - F108 Dear Michiko Mutiara
Thursda Mathematics Noor, S.Si., M.Si.
Y Algebraic Structure A F109 Nela Rizka, S.Pd., M.Si
Finance Mathematics B F110 Lutfi Mardianto, M.Si.
13.00-15.30

Capita Selecta Computation - F109 Dr. Rifky Fauzi

Introduction to Stochastic A F110 Bonno Andri W, S.Si., M.Si.
07.00 -09.30 Process

Discrete Mathematics B F108 Achmad Suryadi N., S.Si, M.Si.
Friday Geometry A F108 Aswan Anggun Pribadi, M.Si.
Analysis 1 - F110 Dr. Ritky Fauzi
13.00-15.30 . . .. .
Capita Selecta Algebra - F109 Dr. Sri Efrinita Irwan, M.Si

From Table 4 we can see that by using no priority (all weights are the same), the schedule
satisfies all hard constrained. However, for the soft constraints not all are satisfied, as shown
in Table 5. From that table it shows that the first, second, third and fifth goals are satisfied,
which means that all lecturers teach no more than two courses a day, no lecturers teach on a
two consecutive time periods. The same results for the courses for fourth semester and eighth
semester students where there are no more than two courses taught for fourth semester
students and also for eighth semester students. For sixth semester students, because the
courses are more than fourth semester and eighth semester lecture, then the preference to
teach no more than two classes a day is not satisfied which can be seen on Monday.

Variabel Information Valu
deviasi e
Yixm df ;m  the value that holds the deviation that is above the target at the first goal 0

Y Ymdsm the value that holds the deviation that is above the target at the second goal

[e)

Z i the value that holds the deviation that is above the target at the third goal 0
j

J

Z dr. the value that holds the deviation that is above the target at the fourth goal 5
Jj

Z dr. the value that holds the deviation that is above the target at the fifth goal 0
Jj

Table 5. The value of deviation

By Solving model (b), using LINGO 18.0 with w1 = 60, w2=40, w3=10, w4=20, w5=10., we
get the following 29 variables whose value 1:

X1,1,1,3,103 » X1,1,3,2,61> X1,52,3,151 > X23,1,2,63 > X2,433,143 > X2521,103> X32,1,1,41 > X3,272.2,1,1>
X431,3,123 > X442131> X51,21,152 » X52334,15 X534,1,122 > X54,1,281> X62,2393 > X651,1,11,2>
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> X7,3,1,3,825 X8,4,1,2,6,2
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X8,5,2,3,14,3

X12,41,3,32 > %13,51,1,2,1> X14,4,1,3,7,1> X15,2,1,3,3,2 > X16,3,1,3,5,1

By using this result we get the following table:

> X9221,225 X9,31,2,13,2> X10,2,1,2,5,3

» X11,1,1,1,7,1

Table. 6. The schedule obtained by using different weight (w1 = 60, w2=40, w3=10, w4=20, w5=10)

Day Time Course Class Room Lecturer
period
07.00 -09.30 Complex Function B F109 Gusrian Putra, S.Si., M.Si.
Analysis 1 F108  Dr. Rifky Fauzi
Monday Geometry C F108  Mira Mustika, S.Si., M.Sc.
Finance Mathematics B F110  Tiara Shofi Edriani, M,Si
13.00-15.30 Geometry A F110 1\A/{svsvian Anggun Pribadi,
Introduction to Differential A F108
07.00 -09.30 Equation Eristia Arfi, S.Si., M.Si.
Introduction to Stochastic Process B F109 Triyana Muliawati, M.Si
F110 Dear Michiko Mutiara
10.00-12.30 Dynamical System Noor, S.Si., M.Si.
Introduction to Differential Prof. Leo H Wiryanto, M.S.
. B F108
Equation
Complex Function C F108 Eristia Arfi, S.Si., M.Si.
13.00-15.30 Time Series Analysis B F110 Dani Al Mahkya, S.Si., M.Si
Capita Selecta Algebra Dr. Sri Efrinita Irwan, M.Si
Tuesday P & F109
07.00-09.30  Complex Function D F109  Nela Rizka, S.Pd., M.Si
Introduction to Stochastic Process A F109 Bonno Andri W, S.Si., M.Si.
10.00-12.30
Discrete Mathematics A F110 Mira Mustika, S.Si., M.Sc.
Wednesday
Algebraic Structure A F110  Nela Rizka, S.Pd., M.Si
13.00-15.30  Finance Mathematics A F109  Lutfi Mardianto, M.Si.
Capita Selecta Applied F108 Dear Michiko Mutiara
Mathematics i Noor, S.S8i., M.Si.
07.00 -09.30 Algebraic Structure B F108 Dr. Sri Efrinita Irwan, M.Si
10.00-12.30 Complex Function A F108  Lutfi Mardianto, M.Si.
Advanced Optimization A F109  Mira Mustika, S.Si., M.Sc.
Thursday Discrete Mathematics Achmad Suryadi N, S.Si,
C F110 M.Si
13.00-15.30 Matrix Theory F109 Dr. Sri Efrinita Irwan, M.Si
Capita Selecta Computation F108 Dr. Rifky Fauzi
Time Series Analysis A F109  Tiara Shofi Edriani, M,Si
07.00 -09.30 Discrete Mathematics F110 1\A/{svsvian Anggun Pribadi,
Friday Capita Selecta Statistics F108 Triyana Muliawati, M.Si
13.00-15.30 Geometry B F108  Gusrian Putra, S.Si., M.Si.
Advanced Optimization B F110  Eristia Arfi, S.Si., M.Si.

The result for different weight also produces the schedule which satisfies hard constraints.
However, one soft constraint is not satisfied. This result is similar with the model with no
priority, where fourth goal has deviation value 5 as shown in Table 5.

4. CONCLUSION

From the results and discussion above we can conclude that the goal programming can be used
to solve the class scheduling problems. Based on the data of even semester 2020-2021 in Mathematics
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study Program ITERA, for two models designed, both produce a schedule which satisfy hard
constraints, and both models also violate the soft constraints with same value of deviation on the fourth
goal. This mean that the sixth semester student must have more than two courses in a day.
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