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Abstract. The mathematical model for optimal that determibles optimal allocation of
credits at Mwenge Catholidniversity, Faculty of Humanities and Business &scas
been formulated using the five different prografitse POM-QM for Windows software
has been used to determine the optimal allocatfocredits. The study found that the
optimal allocation of credits has an alternativéiropl solution. The study has found that
all courses (except GST 101, Basic Computer Apitiop should be assigned 9 credits.
The course GST 101 should be assigned 6 creditstamad be offered to the entire
faculty by Bachelor of Arts in Geography and Enmimeental Studies.
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List of abbreviations

BAED Bachelor of Arts with Education

BPE Bachelor of Arts in Philosophy with Ethics

BAGEN Bachelor of Arts in Geography and Environnadi@tudies
BSSW Bachelor of Arts in Sociology and Social Work

BAF Bachelor of Accounting and Finance

1. Introduction

The Faculty of Humanities and Business Studies B®His one of the faculties at

Mwenge Catholic University (MWECAU) that offers flifent programs to undergraduate
and postgraduate students. The faculty offers soom@mon courses in different degree
programs, and every candidate joining the univwetsis to study the common courses for
him or her to graduate. Common courses are vergiitapt in any university as they may
help to make the university unique, and dependmthe nature of the common courses,
they can be useful to students after the successfopletion of their studies.
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The Tanzania Commission for Universities (TCU) diseall universities to assign
credit values for every course or subject the aatdilearns at the university. The credit
value refers to the measurement unit for the natiam average learning time of the
candidates in the respective course. Currentlyeditvalue equals 10 hours of learning.

In assigning credit values, the FOHBS has managedssign credits on all
common courses as expected. However, the commagsawith the same course content
are assigned different credit values in differamtgpams. It has been observed that every
degree program can assign different credits detpatéact that the course contents are the
same. This implies that the same course with thesaurse contents can have content of
a different learning time. In this regard, the eatr work aims at formulating a
mathematical model such that its solution givesptimal way of assigning credits to the
five selected degree programs. The current assiginassigns one program to offer one
common course.

Table 1: Current assignment of credit values in FOHBS
Program/Course GST 101 GST 102 GST201 GST202 3BT

BAED 9 9 10 10 10
BPE 9 9 9 10 9
BAGEN 6 6 6 6 6
BASSW 10 10 10 9 9
BAF 9 9 9 9 9

Several scholars have worked on assignment problaowording to [1], the
assignment problem is one of the main problemsendskigning tasks to the worker. It is
one of the fundamental combinatorial optimizatioolgpems in the branch of optimization
or operation research in mathematics. It is onehef special cases of transportation
problems. It is also explained by [2] that the gissient problem is a transportation
problem where the number of jobs (or origins orrses) and the number of facilities (or
destination, machines, people, and so on) are etuatises as a result of different
decision-making situations relating to jobs or taskignments in day-to-day activities.

Problems related to assignment arise in a ranfjeld$, for example, healthcare,
transportation, education, and sports. In facs ithia well-studied topic in combinatorial
optimization problems under the optimization or ratiens research branches [3]. The
assignment problem is used worldwide to solve weald problems. An assignment
problem plays an important role in industry anceotipplications [4].

Besides, [5] points out that an important topid, femward immediately after the
transportation problem, is the assignment probl€his is particularly important in the
theory of decision-making. Other scholars who haxeked on assignment problems
include [6] and [7].

Furthermore, [8] and [9] worked on optimization Iplems by formulating and
solving normal transportation problems.

The current study formulates and solves the maaldind the optimal way of
assigning the credits. In this regard, one progsaexpected to handle one course for the
entire faculty. The optimal assignment will bringr efficiency and reduce some hours
that get wasted unnecessarily.
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2. Mathematical formulation

In this part, we mathematically form the mathenatinodel. We assume that the problem
is oftransportation with demand and supply eqoidl. tFurthermore, it is assumed that the
problemis balanced. The current credits are cemnsilto be the costs involved. the
following variablesare introduced

X411 1S the optimal credit value for GST 101 assigneBA&D

X1, 1S the optimal credit value for GST 102 assigneBA&D

X413 1S the optimal credit value for GST 201 assign&®iNBD

X14 1S the optimal credit value for GST 202 assigneBA&ED

X415 IS the optimal credit value for GST 301 assigneBA&D

X1 IS the optimal credit value for GST 101 assigneBRd&

X5, is the optimal credit value for GST 102 assigneB R

X,3 is the optimal credit value for GST 201 assigneBRd&

X,4 IS the optimal credit value for GST 202 assigneB R

X,c IS the optimal credit value for GST 301 assigneBRi

X31 is the optimal credit value for GST 101 assigneBAGEN

X3, is the optimal credit value for GST 102 assigneBAGEN

X33 is the optimal credit value for GST 201 assigneBAGEN

X34 IS the optimal credit value for GST 202 assigneBAGEN

X3¢ is the optimal credit value for GST 301 assigneBAGEN

X471 IS the optimal credit value for GST 101 assigneBASSW

X4, 1S the optimal credit value for GST 102 assigneBAGSSW

X43 IS the optimal credit value for GST 201 assigneBASSW

X44 IS the optimal credit value for GST 202 assigneBASSW

X4z IS the optimal credit value for GST 301 assigneBASSW

Xs1 is the optimal credit value for GST 101 assigne@Ad-

Xs, IS the optimal credit value for GST 102 assigne8Ad-

Xs3 is the optimal credit value for GST 201 assigne&8Ad-

Xs4 IS the optimal credit value for GST 202 assigne&8Ad-

Xss is the optimal credit value for GST 301 assignedidF

Since demand and supply are considered to be 4,ttleemodel is as shown
hereunder. The objective is to minimize the funttio

F =x41 + x4 + X453 + X944 + X145 + X531 + X35 + X33 + X4 + X35
+xg, + X5, + X5 x5, + X5 + X, +Xx,, +Xx,0 + X, + X,
+ X517 + Xs52 Xs53 Xs4 + Xs5 + X171 + X9 + X371 + X4q + X5

—+ +
+x12+x22+x + x + x +x13+x23+x33+x43+x53
+ +

32 42 52
+x,, +x,, X3, Xy + X, + x50+ X0 + X0 + X, 0+ X (2.1)
Subject to
X11 =+ X12 =+ X13 =+ X14 =+ X15 = 1 (22)
X221 =+ X2 =+ X23 —+ X24 —+ X5 = 1 (23)
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X371 + X35 + X33 + X34 + x35=1 2.4)
X41 t X4 + Xy3 + Xg4 + X35 = 1 (2.5)
X51 + X5y + X53 + X54 + xX55 = 1 (2.6)
X911 + X1 + X317 + X417 + x50 = 1 (2.7)
X12 + Xop + X35 + X4 + x5, =1 (2.8)
X13 + X3 + X33 + Xu3 + x53 =1 (2.9)
X14 + Xo4 + X34 + Xyq + X54 = 1 (2.10)
X15 + X35 + X35 + Xu5 + x55 = 1 (2.11)
xij = 0, i=12..5 j=12,..5 (2.12)

We write the model above in short form as follows

5

Minimize z = Z Z Cij Xij (2.13)

-1 j=1
Subject to
5
inj =1, i=1,..5 (2.14)
i=
5
inj =1, j=1,..5 (2.15)
=
Xij =0 (216)

{1 if program i is assigned to deliver a common course j
Xij =p i, . . .
Y 0 if program i is not assigned to deliver a common course j

3. Method of solution
The mathematical solution of the model formulategsvsolved using POM-QM for
Windows.

Table 2 below shows the results of the optimalcaliimn of the credits. It is shown that,
the program of Bachelor of Arts with Education (BAEshould be assigned to facilitate or
deliverGST 101 (Communication Skills), BachelorRifilosophy with Ethics should be
assigned GST 201 (development studies), BachelorAd$ in Geography and
Environmental Studies should be assigned GST 1Gisi¢BComputer Application),
Bachelor of Arts in Sociology and SodMdrk should be assigned GST 202 (Social and
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Professional Ethics) and Bachelor of Accountimyl Finance should be assigned GST 301
(Entrepreneurship). Besides, Table 2 below showssttme with iterations. Iteration 2
gives an optimal assignment.

Optimal Allocation of Credits Faculty of Humanitiaad Busines
Optimal GST 10: GST 10: GST 20: GST 20:. GST 30:
Cost=$42
BAED 1
BPE 1 0
BAGEN 1 0 0
BSSW 1 0
BAF 1
Table 2: Optimal allocation of credits
GST 10: GST 10: GST 20: GST 20: GST 30:
lteration :
BAED (0) 1 (0) (0) (0)
BPE 1) 1) 1 €] Q)
BAGEN 1 (0) (-1) (-1) (-1)
BSSW (2) (2) (1) 1 (0)
BAF 1) @) ©) 0 1
lteration :
BAED (0) 1 (1) (1) (1)
BPE (0) (0) 1 1) (0)
BAGEN 1 (0) (0) (0) (0)
BSSW (2) (1) (1) 1 (0)
BAF © ©) (0) (0) 1

Table 3: Optimal allocation of credits with its iterations

An interesting finding is observed in Table 4, whéhe solution shows that there is an
alternative optimal solution, where GST can begmesi 9 credits in the program of
Bachelor of Arts witEducation or Bachelor of Philosophy with EthicseTable shows further
that GST 101 shouldave 6 credits that will be offered by the progr@Bachelor of Arts

in Geography and Environmental Studies. GST 102ilghisave 9 credits and should be
offered in the faculty by the program of BachelbAds with Education. GST 201 should
be assigned 9 credits and shouldbe offered withénentire faculty by the program of
Bachelor of Philosophy with Ethics. It is furthdrosvn that the course GST 202 should
be assigned 9 credits and should be offered byptbgram of Bachelor of Arts in
Sociology and Social Work. The GST 301 is suggestd assigned 9 credits and should
be handled by the program of Bachelor of Accounéind Finance.
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Optimal Allocation of Credits Faculty Humanities and Busine
Fronm To Shipmen Cost pe Shipmen
BAED GST 10: 1 9 9
PBE GST 20: 1 9 9
PBE GST 30: 0 9 0
BAGEN GST 10: 1 6 6
BAGEN GST 10: 0 6 0
BAGEN GST 20: 0 6 0
BSSW GST 20: 1 9 9
BSSW GST 30: 0 9 0
BAF GST 30: 1 9 9

Table 4: Optimal number of credits

4. Conclusion

The study finds the optimal allocation of learningurs for common five courses in
different programs at Mwenge Catholic University the Faculty of Humanities and
Business Studies. The optimal results show howctbdits should be allocated in the
programs. Every programis therefore assigned lteedeor offer one course at an optimal
number of credits.
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