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ABSTRACT

The Assignment Problem or the minimum-weight matching is a well-known
combinatorial optimization problem. The problem involves getting all tasks done by
assigning exactly one agent to exactly one task and vice versa so as to minimize the
total cost of all assignments. In this work, a program adopting the Hungarian algorithm
for solving this problem is developed using the Python Programming Language. The
program diminishes the computation complexity of solving the Assignment Problem
manually, especially for the large-scale problems. It is designed to tackle several
variations of the problem such as the maximization version of the problem, the
problem having some prohibited agent-task assignments, and the unequal numbers
of agents and tasks. Furthermore, this program is intended for easy use by general
public with limited mathematical background and thus it can be used in various
managerial decision contexts such as manufacturing, logistics, or human resource, to

name just a few.
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2.2.2 annaintusineulunisandenfiuudusanarnisuaunaneg
(Application of the Hungarian Algorithm in Baseball Team Selection

and Assignment)
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Matrix_Size_Check (Matrix)
input MatrixA

if Only One Element in the Matrix :
print ( “Solution Matrix is ” + MatrixA )
else if ColumnSize > RowSize :
Add_Row_Zero = ColumnSize - RowsSize
else if ColumnSize < RowSize :
Add_Column_Zero = RowSize - ColumnSize

else ColumnSize == RowSize :

continue
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Find_Min_Value (Matrix):

for Row( i ] in MatrixA:
minValue = The Minimum Value in Row[ i ]
for All Element[ i,j ] in This Row[i]:
Element[ij ] = Element[ij] - minValue
end for All Element( i,j 1 in This Row[ i ]
return MatrixA
end for Row[ i ] in MatrixA

for Column( j 1 in MatrixA:
minValue = The Minimum Value in Column[ ]
for All Etement[ i,j ] in This Column[j]:
Element] ij 1 = Element[ i,j ] ~ minValue
end for All Element[ i,j ] in This Column[j]
return MatrixA
end for Column[ j ] in MatrixA
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Find_Cover (Matrix):

Find_Row_Cover (Matrix):
rowNum = None
for Row[ i ] in MatrixA:
count =0
buff =[]
for Element[i,j} in Row[ i}
if Element is 0:
Count Increased by 1
end for Element[ i,j ] in Row[i]
Add Count into buff
end for Rowl[ i ] in MatrixA
maxVatue = The Maximum Value in the buff
rowNum = The Row Index of the MaxValue

return rowNum

Find_Column_Cover (Matrix):

Matrix = Transpose Previous Matrix

columnNum = None

columnNum = The Return Value of Taking Transposed Matrix into the
Find_Row_Cover Function

return columnNum
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Check_NumberOfCover (Matrix):
for Matrix_Cover in MatrixA:
if Matrix_Cover = Number of Row:
continue
else Matrix_Cover = Number of Row:
MinValue = The Minimum Element is not in the Cover
Element = Every Element is not on the Cover
Intersection_Element = Every Element is in the Intersection Cover
Element = Element ~ MinValue
Intersection_Element = Intersection_Element + MinValue
return The Value of Matrix into the Find_Cover (Matrix)
end else Matrix_Cover != Number of Row:
return Matrix

end for Matrix_Cover in MatrixA
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Pick_items (Matrix):

Solution = a 2 - D Array Which Contains (The Amount of Rows) Sub Array

rowConditon = a 2 - D Array Which Contains (The Amount of Rows) [ False ]
Condition Sub Array

while Still Have Zero in a MatrixA:
targetRowlIndex = Find The Row Having The Minimum Zero(s)
targetRow = Matrix [ targetRowindex ]
for i in Target Row:
Find The Index of a 0 Column In The Solution Array,
Using Index as Row Number, Using Value as Column Number
Mark The Condition of This Row as [ True 1 (Checked)
Change AU The Value in This Row to be None
return Solution Array

end while Still Have Zero in a MatrixA
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Find_MaxValue (Matrix):
for maxValue in Matrix:
maxValue = The Maximum Value in Matrix
for Element in This Matrix :
Element = Element — maxValue
end for Element in This Matrix
return Matrix

end for maxValue in Matrix
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Prohibited_Routes (Matrix):
for ProhibitedRoutes in Matrix:
ProhibitedRoutes == “ - “
for Element in This Matrix :
Element = maxValue * 100
end for Element in This Matrix
return Matrix

end for ProhibitedRoutes in Matrix
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d - 5 ° a 4 1 s L4 5
UsegiA3euu (Boarding Gate) 31u3uAdaNY (Number of Column) ivnu 7 ABaNY 91U

Alguannsaimundideyavesldnutudulgmdigegn vielymidwign ndeya

v v % v ' a % a a ot '
FrafuglénuiesnismsuAvszdnsnasiuvesnisidiveaiianiniu Jululgwidigea

b A
& O & o

sFsinmstvusadmanesia (Objective Value) Wurgsgn (Maximize)
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¢ Hungarian Program

Data for the Assignment Problem

Row Name: ﬁ'E Number of Rows :

(Gate

Column Name: Number of Columns :

O X

" MINIMIZE

SUBMIT I QuIT I

' MAXIMIZE I Objective Value

o o v v
JUN 4.1.8 fvuaanusisssaslulusunudiniGeu

d o - o o 8/
WBNINITNANNAY (Submit) hJsLmsmzuammswmummuumLLaxﬂaauﬁ'uawa:g,aw

AlFuiruaieigldnuihnisnsendeyaaiuums

' Hungarian Program

Data Input = Gatel Gate2 Gate3 Gated Gate5 Gate6 Gate7
‘ TG1 5000 3200 2500 4000 9500 2700 3000
TG2 7000 9700 15000 10000 69000 9900 7800
TG3 12000 12000 9400 20000 10000 ‘ 19000 23000
TG4 5500 3000 4000 7000 28000 7500 9200
TGS 2000 9600 2500 5500 8800 6700 10000
TG6 15000 9900 25000 22000 11000 21000 40000
TG7 80000 10000 11000 32000 19000 25000 20000
TG8 70000 3300 200 2500 30000 6600 8000

A ° g k4 o/ -
JUM 4.1.9 mysdwmiunsendeyalulusunsudaniGou

o

U

SUBMIT

BACK
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2/

o o % | v v ° .
wiwnigldnunsendeyansuyntes Wgldnuinisnannas (Submit) lWsunsuaguany
HASNENTUDUMINBNUDBNITIUFULUUNTN Wazuananaanssamvasrtmung (Optimal

Value) 99nN1amtiNaLdnsta

[} Hungarian Program = O X
Data Input = Gatel Gate2 Gate3 Gated Gate5 Gate6 Gate7 ‘ Gate8
TG] * * * * * * * 0
TG2 * * . * 69000 * . *
163 * . 94000 . * * . [
TG4 ¥ * * » s 7500 s L
VTGS ¢ 6900 * . * * . *
TG6 * * . . * * 40000 .
TG7 . * * 32000 * * * |
w ST I . : : ” : [

o % o 19 & o a
Ui 4.1.10 myruansdoyaiidlinunsonlulusunsudainiiou

v

v ¢ - a ° < a ° 14 o <2
NaaWﬁﬂSQ{]mM’lﬂ’]ﬁlﬂU‘MﬁJWEJGWNLWEJ’J’NLLNUH'ISQﬂﬂ']’i’U'lLﬂi@\‘i‘Uu 8 an L‘U'\WIEJUU?&Q'UU

A el e ! ¥
\r3es 7 Uszq AilsnnlusunsudaniSeu fifuieluil

wisealiudil TG 1 Lifimsidiileuseniuedadlag Asyavisa whiu $0
\3eedudil TG 2 vﬁ%ﬁauﬂszﬁum@aaﬁ 5 AsEaNSHa Wiy $69,000
\w3padudil TG 3 Wiflsuusegtuedesi 3 AsEdndna winiu $94,000
widesluail TG 4 ifisuuszniueiesd 6 Aszdndna wiriu $7,500
widesluanil TG 5 nilbuuseniuieasd 2 Asedvisua winiu $6,900
wdesdiudil TG 6 infeuuszniuiniosd 7 AUsEaAnBHa Wi $40,000
wisesliuail TG 7 iilouusepiuedasi a AsEdvana winiu $32,000
wieedudl TG 8 Wilsuusentuadosd 1 AsEANSHA Wiy $70,000

U a L4 < o o a ° = : <
ajy AssanswaTinvesmsiinvenfieuuluvenioslu 8 &1 suusegiunies 7 Useg

[

fdaninfdu $319,400

wanniligldnuseainmsnsentdeyanisueuningulul vinsnadugeundu

a4 o v 1l 2 v v
(Back) iivevinsnsendeyanisueununenulningléausenis
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unil 5
dyunansAiiuey

Trssufimiilddnutgmnisteumnsnuuaitnsuidgmnsuoumnganly
v v v Yt ui
NngUuuY Munudanisnsueunngaliegrainsaunarldusylenildegranniian
& 4 0 v a e o o -
TufiensuaussrudaInIsansiunuasiiuilsveInsuaunnguYeuiEy nedl
°© P o 4 1 o/ 8 1 9 < ¢
nstunAaniadiarnaniulssgndldfuauinmulsunsurauiunesiiieldlunis

v e v & vo &
widym Fwavnasuitymnisiisunisueuinenuty aunseagulddwieluil
5.1 ayunanisaniiuen

nadwsann1siigindsusansdfiu (The Hungarian Algorithm) aasnalusunsy
dmiunsuitgmnisueumnseilngldnwilymeu (Python Programming) Y @wnsodl
sihlusunsuiluldoldeseedniiussansam Tasannsmiluldfudgmnisweunane
ulinnguuuy lddrezlulgwinisuuds (The Transportation Problem) Ugywinasnas
wan (Manufacturing) Ugymmneaiuladafind (Logistics) saulufiallgmnisiamenineins

¢ - & % v & A 4 '
uywd (Human Resource) anunsaidenilaidunisidanuldansguiuy dufeawnsaidands

1
o

v 1 ' ol v
{]Eyﬂ'T‘UENB:ﬂ‘U\]']UUULﬂu‘ﬂfy)ﬁ']ﬂﬂill@‘l]ﬁuﬁ AN Y LLUUﬁny]'\ﬂqmqﬁﬂVmaﬂﬂqiﬁqﬂLLNUﬂ'ﬁaQVJU

]

I vy o v o o | P
agnlslildiunusiunisamuitssign wiedgwimsueunuisaunuulymeaigegan
L3 A v o 4 o - et e.l}u L) 3/
foansmauuiveldnailssumniigaliiunieuign uenaniifansaduaidunig
2 Y] Vo v o t o [y & 1
sowinulifuiduneigldnulidanisueunnsrulyluiduniaiug awisadasan

SEELIAINSNUIINUIMIUITN

(-3 13 L7 L= 1 ‘J
n15uUsHNsNglslun1sandulalunisuaunNIE U WUIINITUBUNUIEURI

o o

al v A& o ° P 5 v o Led
ANULKUEEY umunumsuawmmwswmqummamnﬂimanmuu mﬂﬁﬂwaauq 1

ad v o 0 v Vv v & St o - o a
SJ"lLﬂEJ'J%JiNVI'ﬂVId\INamﬁmu‘/‘l‘unu mquUiLmiuuml’UU‘n’NLﬂi)ﬂVI‘U’JﬂlumiWﬁﬂSm’m’li

UOUNNIEUVINUY

Tsunsuilmnzdmivfussneunsitlifimuiluduvesdainiisudanadfuus
¥ o o o ° v s 174 v v
Aoamitasesliandaslunmsuseneunisindule dwiudalusunsugldeuauisaldauls
agsdzaInaUTy SI37 wazwdludt egrslsinulusunsuivaunduaniiduiissiuuy

o v oo ° ") Vel - - &
Susunausarh luvmulusunsulvduseans nmunndeluluauian
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5.2 YaLduanus

nnsaalusunsudmiumsuttgmmsueumnenulagissinidout 01adl

a d [ v = ﬁv e 1 J
Hedefaunsousulgadeiannlilusunsuiivss@niamanniu ladwielul

1. amnsauanmsteUMnenuiinadwiviiy wAlinseumnenuanseiy 9
annsadiululdionun

2. anunseiudeyanisueumnenuaiinlusunsuieniasa (Microsoft Excel) %50
Tsungudug vemmaudsmdldny Wandualulsunsy

3. W lusunsulymiuadouasiesemsiganuunndau
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n. 1 lwwsu (Pycharm)

v

Twyrdu (Pycharm) Aelusunsuiilddusudsumwilwneou Wulusunsuildale

val v o

118 wazaunsalgnulens wingdmsudndesnisaziini@suniwninmey wazusnantie

A)

58UUTYUUUURNS Windows , Linux Wag MacOS

& a ¥
n.2 YUMDUNIIAARY Pycharm

1. amnanlusunsu Pycharm 310 https://www jetbrains.com/pycharm/download 1ag

- .
denluuafiazarnilnaniu Community

@ hittps // www jetbrains.comypychir m/doms doad/#section=wndos Q #

Download PyCharm

Wingows
Professional Community
For both Scientific and Web For pure
Python development. With Python development
HTML, JS, and SOL support

Get the Toolbox App to download PyCharm
and its future updates with ease

P s o 1Y
JUT n. 2.1 Guleddmiunmilvaniusunsu Pycharm

4 o v .
2. dievhnsanilvanlusunsuasaseuesudn axiintiinng "Pycharm Community

Edition Setup" Yunn Tivin1sne "Next" lUumugunaun1sinn

B8 pPyCharm Community Edition Setup - x

Welcome to PyCharm Community
Edition Setup

Setup will guide you through the installation of PyCharm
Community Edition.

It is recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

CEED




d) a v . . 4 ° ' 1 o o
3. Woudemien "Installation Options” anansarmuaedldingldnusesnislil

Shortcut Vuntinvawmansiounsely

B2 PyCharm Community Edition Setup - x
m Installation Options
Configure your PyCharm Community Edition installation
Create Desktop Shortcut Update PATH variable (restart needed)
[~] 64-bit launcher [C]Add launchers dir to the PATH
Update context menu

| <Back [ _mnea> | | cancel

3UT n. 2.3 w1 Installation Options

4. NN1ARGY Pycharm

‘ PyCharm Community Edition Setup -

: Installing
Please wait while PyCharm Community Edition is being installed.

Extract: sif4j-log4j12-1.7.25.jar... 100% ~
Extract: imgscalir-lib-4.2.jar... 100%

BExtract: xercesImpl-2.12.0.jar... 100%

Extract: istack-commons-runtime-3.0.7.jar... 100%

Extract: javax.activation-1.2.0.jar... 100%

Extract: commons-logging-1.2.jar... 100%

Extract: xmlipull-1.1.3.1.jar... 100%

Extract: velocity-1.7.jar... 100%

Extract: commons-lang-2.4.jar... 100%

Extract: jna.jar... 100% ﬁ

gﬂﬁ n. 2.4 W16 Installing Pycharm
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dielusunsufanuasaseuios ldnuansaldnulusunsuineulilagldniwilnneuly
a v v ° % ' A o = |
mMadeulusunsy Tnggldnuasaesinisasralusianlni (Create New Project) uansnagui
4 v % ° 1Y) . ¢ v v ) o

n.2.5 Mnuuglduazasimualaindu (Location) vedlwangldanufenis uanwiagun

v

n.2.6

@ Welcome to PyCharm - X

gﬂﬁ n. 2.5 M99 Create New Project

B New Project - 4

| 9. ¢ ° . £
JUM n. 2.6 wiwaivue Location vadlwg
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17 1

wdwniglduiinisadielusianlniiFoudesudn lésuazdesainalndlnneu
. o 2 v dd v O o ;
(Python File) lmevinnisadndrentelndvasdldes 9ntuinisiden New > Python File
o v ¢ o o v Y o ° o o 13
odunisadralwmeulvddmduldau wansdsguin n. 2.7 wazviinisisvalndlnneu

e A
WAAIPRUY N. 2.8

B Fungarian Program [CUsers\SIPANG SATSUK\DesktopHunganan_Program] - PyCharm < o D

U n. 2.7 wihssadralndlnmeu (New Python File)

3U#l n. 2.8 wiisadsdelndlwnou (New Python File Name)



] Y o Y a I ]
ALt uansaldnulisunsulnnuiedsunniweulanungldanudenis

@ Hungarian program IC\Users\SIPANG SAYSUK\Desitop\Hungarian_program) - .\Hungarian_programpy [Hungarian_program] - PyCharm o

JUN n. 2.9 mhsnamsidanulnmeu
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