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Abstract

Room scheduling for Special Projects’ students’ examinations requires a high
time complexity to solve. The schedule must comply to the constrain which no time
and room conflict for any instructor. In particular, the algorithm should least number
of days. The authors implement a genetic algorithm solution using Java language.
The result is expected to provide an effective schedule for users compared to

manually schedule.
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2.1.4.1 nsAaden (Selection) iailulszenslususisly
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2.1.4.3 n1snaewug (Mutation)
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2.1.1 msisvalaslulen (Chromosome Encoding)
mMsdnsansensidunddasTuley Wuidnsildlumsiiavenadeniiamisa
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Taeasimnumne &
- Chromosome il gadmeunilavastiym

- Gene wngn afiusunuvsssudsntglunsandula

2.1.1.1 msisvauwuuluun’ (Binary Encoding)
anwairved Binary Encoding fie nnsunisvasduvedlasiuleuziianiu 0 vie 1
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Flaguii 2.2

Chromosome A: [ 1[0 |1|1]0|0|L1|Of1|1]Oo]|1|1]O|1(Of1]1

Chromosome B: |11 ]|1({1|1{1|1]0|0(0O|0O|O|1]1|l0|0]|0]0O

] v o
JUM 2.2 uansmsidrsauuuluus

2.1.1.2 M5 IsRaRUUAIAN 9 (Value Encoding)
yndunisvasdulu Tastuleuasunuiieaing q laedisuuuy Wy fdhes $aunu
959 uafdeeine 9 Wiy Faguuuulaslalsuwuuiamnsaldlaiulgmiiideutsdudeou
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Chromosome A: 12324 |5.3243 | 0.4556 | 2.3293 | 2.4545

Chromosome B: A B C D F

Chromosome C: | Back | Forward | Left | Right | Back
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2.1.1.3 MssAdwUUWeinaYY (Permutation Encoding)
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Chromosome B: 31112471658
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2.1.2 nrsadsuszensBudu (Population Initialization)
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2.1.3 nsusziiuAtaumaneas (Fitness Function)
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2.1.4 M3anfiun15vunaudsiBaiugnssu (Genetic Operations)
& ada o Py ¢ % 1) ad Y .
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2.1.4.1 n13Aaien (Selection)
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Aadenuuulsdogidn (Roulette Wheel), nsdnidenuuuiiuguanna (Stochastic Universal
Sampling  Selection), n1sARLEBNLUUTASUAY (Ranking), N1SARLADNKUUNITWYITY
(Tournament) wasmsAndanuuy Elitist 10udu

2.1.61.1) msfiadenuuundegian (Roulette Wheel Selection)
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2.1.4.1.2) msfindenwuuiuguana (Stochastic Universal Sampling Selection)
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2.1.4.1.3) nsAAEDNLUUIRSUAU (Ranking Selection)
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MnavarANngandasihivlasiulsuvndilonianiazlasums Andeniluuseeins
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2.1.4.1.4) nsAaEanLUUNISWEITY (Tournament Selection)
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Avlagazyhldlaenisguuiinguadonlasluleuudidanenlasiulaunangalunguiuiive
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2.1.4.2 nseduEewug (Crossover)
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(Crossover Probability) meamlﬂum%umaq’(u‘&'m 0.7 §14 0.9 lnemnlsiifinnsaduane

(3

Wug (Crossover) agvililaslulougnitldiidnunzimsloulaslulesmeusivnuszns 38ms

9

aduansugiiaganeiunaeds 1wy nsaduaneiuiuuuniladu (One-Point Crossover)

9 Y

nsaduaneiusuuudesdiu (Two-Point Crossover) , M1saduatgiuguuuvatedIl (N-

Point Crossover) sJusu

2.1.4.2.1) msaduaneRuguuunilsdiu (One-Point Crossover)

138 duqnintunmisgaitelfidugaililunisadulasluley Falaslulaulmiflias

9

Winanudiunouyadn lulaslulauwe (Parent A) nauiuudumasgadaiulasluleuw

(Parent B) ﬁdgﬂﬁ 2.5

Parent A Parent B Offspring (1) Offspring(2)
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2] Y v € <
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2.1.4.2.2) MsaduaeNugLuUassdu (Two-Point Crossover)
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1 o d‘l d ¥ @ ' di ¥ a
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Y
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£
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Parent A Parent B Offspring (1) Offspring(2)

:- 11010100 010 11.100
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E‘UVI 2.6 LaMINITFAUAIENUUUUADIFIUY

2.1.4.23) msaduanewuuuunatsdy (N-Point Crossover)
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Parent A Parent B Offspring (1) Offspring(2)

A s L (4
E‘UVI 2.7 U&am msaaumawuquuwmamu

2.1.4.3 m3na1ewug (Mutation)
Dumsihlaslulsunguudlovdedauwlasundnredlastulauliiludnnsstrayinli

L 1 dl - d‘ i { 1 1 - A
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v
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neliiinnsivasuutaslag@u villd Genetic Algorithm TdanunsadTmunnisiasiuleulnl
=3 Y 2 U @ a a & Y ad A& o ¥ as
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2.1.442 ASUNUNUIEIINSUUUUIEIU (Partial Genetic Algorithm)
[ ° o a ] ] Y S v A
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i S a i '
UszynsnaggnunundaaziansananAanuminauees  laslulen lasluleuiazgn
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2.1.5 NMIATIIEBUIIUIUTBUNMIAUFANTSYII9U (Termination Condition)
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22 #eglunslidunuiinisiugnssu (Genetic Algorithm)
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TUSEANININUA 6 L@UN VUNATDIUTEUINT (population size) Wiy 6

#msu 5 led

Y " 5 s .
PYUNDUN 2 NI1SUTELIUAIANUKUNZEN (fitness evaluation)
F(x) = 1/d

d = SLEEMEsENINLAaLIIBY

JUADUN 3 NSENEIMSUNISAGUANYNUS
Ausunsdlilalgn19vi19ukUU Roulette wheel ag14ksNABADIAIUINIAINL
U9z uAaNI5UI AR LML L ALY AUN LA AL LA UN NI SO ERNAUDNVBIANA Y

WNZANTBIEUYT IR
1
Ny~ _d_1
Yig
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0.004201
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100+21+21

Accuracy
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Tuunllagnaniwanismeaslszdniamuoimstansanailassudgmfia

meBnswuuuAnialy (GA classic) uastaudnuuudnaantastuley (GA duplication)

lasfinswSeuiisunisdamaadasinulgmiawiedsnis GA classic fu GA

duplication Ingldlassnutgmimiawdiuan 15 Tassududoyalunismaassagldnanis

s d‘l
NA&EDI AU

4.1 nagauan fitness

NAYDINISNAABU dsesalul

A19519% 4.1 91519 fitness Mdunevluldasasin snass

v - A1 fitness
AN
GA classic GA duplication

1 0.047619048 0.047619048
2 0.045454545 0.047619048
3 0.047619048 0.047619048
4 0.045454545 0.045454545
5 0.05 0.05

6 0.05 0.045454545
7 0.045454545 0.045454545
8 0.05 0.045454545
9 0.045454545 0.047619048
10 0.047619048 0.047619048
11 0.045454545 0.045454545
12 0.05 0.05

13 0.047619048 0.045454545
14 0.05 0.047619048
15 0.045454545 0.047619048




16 0.047619048 0.045454545
17 0.047619048 0.045454545
18 0.045454545 0.05

19 0.047619048 0.045454545
20 0.047619048 0.045454545
21 0.05 0.047619048
22 0.047619048 0.047619048
23 0.05 0.045454545
24 0.05 0.045454545
25 0.047619048 0.05

26 0.047619048 0.05

27 0.047619048 0.047619048
28 0.047619048 0.047619048
29 0.045454545 0.05

30 0.045454545 0.047619048
31 0.045454545 0.045454545
32 0.045454545 0.05

33 0.045454545 0.05

34 0.045454545 0.047619048
35 0.047619048 0.05

36 0.047619048 0.045454545
37 0.045454545 0.047619048
38 0.045454545 0.045454545
39 0.047619048 0.047619048
40 0.045454545 0.047619048
41 0.05 0.045454545
a2 0.047619048 0.047619048
43 0.05 0.05

a4 0.047619048 0.045454545
45 0.047619048 0.047619048
46 0.047619048 0.047619048
47 0.043478261 0.05

62



48 0.05 0.047619048
49 0.045454545 0.05
50 0.05 0.05
51 0.047619048 0.047619048
52 0.045454545 0.045454545
53 0.047619048 0.05
54 0.045454545 0.05
55 0.047619048 0.045454545
56 0.047619048 0.05
57 0.045454545 0.045454545
58 0.045454545 0.045454545
59 0.047619048 0.045454545
60 0.045454545 0.045454545
61 0.047619048 0.05
62 0.045454545 0.045454545
63 0.045454545 0.047619048
64 0.045454545 0.047619048
65 0.05 0.045454545
66 0.047619048 0.047619048
67 0.045454545 0.05
68 0.047619048 0.045454545
69 0.045454545 0.045454545
70 0.047619048 0.047619048
71 0.047619048 0.043478261
72 0.047619048 0.047619048
73 0.05 0.05
74 0.047619048 0.047619048
75 0.047619048 0.05
76 0.047619048 0.045454545
77 0.047619048 0.047619048
78 0.05 0.05
79 0.047619048 0.045454545
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80 0.047619048 0.05

81 0.045454545 0.04761904

82 0.043478261 0.05

83 0.047619048 0.045454545

84 0.047619048 0.047619048

85 0.045454545 0.05

86 0.047619048 0.045454545

87 0.047619048 0.05

88 0.045454545 0.047619048

89 0.047619048 0.047619048

90 0.045454545 0.045454545

91 0.047619048 0.047619048

92 0.047619048 0.05

93 0.045454545 0.045454545

94 0.045454545 0.047619048

95 0.05 0.045454545

96 0.047619048 0.047619048

97 0.045454545 0.05

98 0.045454545 0.045454545

99 0.045454545 0.047619048

100 0.045454545 0.045454545
1 e 0.047185583 0.047462921
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GA classic wae GA duplication

0.05
0.04
Nproject = 15
»n 0.03
o !
2 - GA classic
% 0.02 — GA duplication
001 e FitnesSpestfit
0

- O = O =W OO d O dO-—0WU-d0
s H NN NN O ONN 0

o 1
MUIUATINTNAABY (100)

=D
a

o v o ' ] . : .
Jun 4.1 wanansiduAmauluLAazATINITNAABIUDY GA classic uaz GA duplication

JUN 4.1 ATUARIAINBUVSORAIANMNIEANNANAAYEY GA classic Way GA -

duplication 91nmsifivdaya 100 A31 TngAALINIzaNRgliaNSgUimAmN AL

aaa = = v a o -y J Aaal 1w
noingn (FitnesSpest i) Teloyaimnmeassiliinnrumnzaunangawiniu 0.05

' o ] 4
ns1vidunanIARAgVDILAaY Generation

INN1SNAADY 100 ASY

0.05
008 1N
/ Nproject = 15
«» 0.03
4 :
= 0.02 —= GA Classic
T 0.
= GA Duplication
L ====Fitnesspestfit
0 BT il e AL T T e 5 T s A Ll [
-—cqumwl\oomo‘—ingmu:r\oom
NYBIBLSTBRSSTARAASAR
™ " " A NN AN NN OMOMNMH”NMM
GENERATION

P~ v ' o ' . &
EU‘VI 4.2 uaMININLFULEAIAIRAVDILAAY Generation INN1TNAABY 100 ATY



66

SUM 4.2 zudnsAnasvasnmaulunnay Generation 91NASNAABIIINIU 100

Y
a4 Iﬂaﬁ'wauammaLuauamIUSLLnsuLLm ns9anlAssulymIRAYILUY GA classic 3

Aaauegil 0.047185 wavn1sdnmsnalassnuiymfilawiuy GA duplication ummaaaq
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1 ) 1 4‘;‘ 1 kod v 1
AN Accuracy A8 luY 0-1 Tnemdern Accuracy WMING 1 anawhla assaey

lassnutlgmiiewiaziivssavinmunniuviniu Teonavesmsnadeu dnweluil

o :
A9 4.2 A1 Accuracy

ﬂ% ﬁ Accuracy

GA classic GA duplication
1 0.983198457 0.990722435
2 0.998176157 0.982989647
3 0.982711051 0.98226687
a4 0.981078956 0.991137534
5 0.996392305 0.987129755
6 0.98943019 0.983379345
7 0.994122538 0.991165382
8 0.983321233 0.998601532
9 0.986711949 0.9912455
10 0.990722903 0.989235745
11 0.990612023 0.998126344
12 0.985967436 0.990947964
13 0.988580454 0.983060282
14 0.998276401 0.990810675
15 0.991219762 0.999238042
16 0.991004135 0.983114563
17 0.989067073 0.999154148
18 0.989067073 0.983033282
19 0.98326302 0.983055528
20 0.983263776 0.991367386
21 0.991188725 0.990139035
22 0.988953709 0.996296777
23 0.997160937 0.989349485
24 0.983306379 0.983556146
25 0.99317547 0.997988276
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26 0.990097216 0.982735696
27 0.986741383 0.991151693
28 0.996735863 0.982201301
29 0.982545446 0.982903248
30 0.980208239 0.990317989
31 0.990428283 0.990960674
32 0.993468302 0.98165368

33 0.990480851 0.991350213
34 0.989355797 0.983396825
35 0.990188577 0.983209758
36 0.996705156 0.982877277
37 0.988460415 0.999562162
38 0.989478633 0.988265268
39 0.980425063 0.997289163
40 0.990703288 0.983397191
41 0.999123012 0.994669007
a2 0.990457304 0.983220165
43 0.988949708 0.999337003
a4 0.982236376 0.982999808
45 0.991306804 0.99921119

46 0.990557335 0.988702022
a7 0.983029291 0.989941344
48 0.99029112 0.987129755
a9 0.995419877 0.989118228
50 0.999210483 0.991120367
51 0.991208831 0.983115694
52 0.983083355 0.990511295
53 0.987884365 0.990990436
54 0.983163638 0.982721038
55 0.991248167 0.989386429
56 0.983159864 0.979302806
57 0.990605988 0.989969947
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58 0.99912408 0.982797397
59 0.983270075 0.990934194
60 0.990010177 0.990852894
61 0.99798478 0.998811319
62 0.99092647 0.988359243
63 0.983355205 0.990394447
64 0.981239311 0.999158847
65 0.983315018 0.982841656
66 0.983373637 0.982416377
67 0.988710378 0.99142175
68 0.998800281 0.994772629
69 0.980628358 0.983214882
70 0.998651036 0.985527279
71 0.975210266 0.999435527
72 0.991110597 0.991479309
73 0.996791877 0.990323069
74 0.990609095 0.990638647
75 0.989765586 0.991038673
76 0.991410355 0.991070355
77 0.991100782 0.990586474
78 0.988459118 0.990480786
79 0.998011427 0.989796885
80 0.99119574 0.994963427
81 0.985990996 0.99243341
82 0.982757436 0.989402763
83 0.982353957 0.995744018
84 0.983222877 0.987355091
85 0.989538675 0.9829623
86 0.994093203 0.986845775
87 0.991230202 0.991235288
88 0.991483379 0.983136738
89 0.991141155 0.990827094
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90 0.982701253 0.99084968
91 0.996238228 0.990509344
92 0.990803214 0.997289163
93 0.982430702 0.989883035
94 0.983195898 0.983165633
95 0.9903823 0.999291252
96 0.982429809 0.991148048
97 0.983199642 0.99077646
98 0.99683772 0.996296777
99 0.982202156 0.98972381
100 0.998564923 0.98782701
Fwady 0.989047058 0.989578491
38113 GA classic ffu GA duplication lapA1mugndesazgidamn 1 avuanudu

Nk lanadl
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0.94
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490
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D 0 Auszeinsiud 448 wasislovaaeuaufiaussansiuil 500000 GA duplication &l
Frununuvediuiionnnsdudazyiuiinisidunauasuiiindl #ind1 GA  classic lny GA
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gnfied (Accuracy) ¥ed GA classic wag GA duplication ﬁlzﬂﬁ’]as‘jﬁ 0.910447761194029
waz 0.938461538461538 auasu lagaziiulaainnsimin GA duplication iifiemaensan
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