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1) ednlundngnsindnuinly
W Ha3e igin

(ussene-UfuR-Anerfienueq)

115.100 wallosnunisasiownteym 3 (3-0-6)
TU100 Civic Engagement

15.101 lan 9 13uu uazlne 3 (3-0-6)
TU102 Social Life Skills

115.102 NNWLAINNIFIAL 3 (3-0-6)
TU102 Social Life Skills

15.103 Fnfupruddu 3 (3-0-6)
TU103 Life and Sustainability

315.104 NM3AA 971U LAz URY NI TY 3 (3-0-6)
15.050 MINAUINNYENIDINGY 3 (3-0-6)
TU050 English Skill Development laitunuaeia
15.105 Vinwensdeanssensdingy 3 (3-0-6)
TU105 Communication Skills in English

15.106 AuRRassassALAzN1d0ans 3 (3-0-6)
TU106 Creativity and Communication



45.107
TU107
456.108
TU108
18.109
TU109
U5.154
TU154
nu.291
BA 291
9.252

PY 252
#.210

EC 210
d9.202
EL202

MinweAavianunswAteym

Digital Skill and Problem Solving
NIWAIUILAZIANITAULDY
Self-Development and Management
winnssuiunsyuIAREUTENOUNNS
Innovation and Entrepreneurial Mindset
FINFIUANAAIENS

Foundation of Mathematics
SERLRTGRN

Introduction of Business
InInenmuduiusIEnINYAna
Psychology of Interpersonal Relations
wisugenansidosi

Introductory Economics
NWBINgEEMTUNITYINU

English for Work

2) Mednlundnansiugiuinermansuazadinmans

Mm.115
SC 115
M. 165
SC 165
m.121
SC 121
Mm.171
SC 171
M.122
SC 122
M.135
SC 135
MN.185
SC 185

e wiieinermansuavivalulad

Biology for Science and Technology
UftRmsTAnenioinemaniuazinalulad
Biology for Science and Technology Laboratory
1Adl 1

Chemistry 1

Ufuinisall 1

Chemistry Laboratory 1

1Adl 2

Chemistry 2

Handvily

General Physics

UFtRnsHANdTLY

General Physics Laboratory

3) S183INUBNEANVY/NANGATIY

Ay.200
AM200
nu.321
AM 321
Ay.327
AM 327

AALA

Discrete Mathematics
ARUANITIT LAY

Linear Programming
L%ﬂﬁﬂmimmmm:ﬁqm

Optimization Techniques

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

1(1-0-2)

3 (3-0-6)

1(1-0-2)

3 (3-0-6)

3 (3-0-6)

1(1-0-2)

3(3-0-6)

3 (3-0-6)

3 (3-0-6)



Au.331
AM 331
Au.351
AM351
#.211
ST211
d.212
ST212
#.226
ST226
#.321
ST321
#.322
ST322
AN.103
CS103
AN.112
CS112
8.221
EG221
8.241
EGz41
§49.295
EL295
§49.395
EL395

FILUULTIAMAAERNS 1 3 (3-0-6)
Mathematical Models 1
ANAFAIEASITIN1TIAL DDA Y 3 (3-0-6)

Introductory Combinatorial Mathematics

a1 3 (3-0-6)
Statistics 1
el 2 3 (3-0-6)
Statistics 2
aruniasidunaznssuiunsalnuaainUssandidosi 3(3-0-6)

Introduction to Applied Probability and Stochastic Processes
nufienniasdudoy 3 (3-0-6)
Introduction to Probability Theory

AanadfAEns 1 3 (3-0-6)
Mathematical Statistics 1

nslusunsumesiameditowu 3 (3-0-6)
Introduction to Computer Programming

nslusunsadsingdosiu 3 (3-0-6)
Introduction to Object Oriented Programming
NMIBUTTATIZVITRYR 3 (3-0-6)
Reading for Information

Msile-nsya 1 3 (3-0-6)
Listening-Speaking 1

AYIBINYUTNIYING 1 3 (3-0-6)
Academic English 1

AYIBINYUTNIVING 2 3 (3-0-6)

Academic English 2

Ya o/

13.2 MeAnlunangnsiiadeulviinerde/ane/nadvy/mangasaudanizey

Swd

A.111
MA111
M.112
MA112
A.113
MA113
A.131
MA131
A.209
MA209

Y3 nqenn
(ussene-UfuR-Anefiienueq)

Lma@ﬁaﬁugm 3 (3-0-6)
Fundamentals of Calculus
sRdinInTEikazuAandaUszend 3 (3-0-6)
Analysis Geometry and Applied Calculus
whaRdadvUIneenansUszend 3 (3-0-6)
Calculus for Applied Science
HuadadudulsEynd 3 (3-0-6)
Applied Linear Algebra
uraRdauazaun1nBeoyiudiowy 3 (3-0-6)

Calculus and Elementary Differential Equations



A.211 upaAaa 1 3 (3-0-6)

MA211 Calculus 1

f.212 uAaANE 2 3 (3-0-6)
MA212 Calculus 2

A.214 aunseeyius 3 (3-0-6)
MA214 Differential Equations

A.216 whanaad U nuAans 1 3 (3-0-6)
MA216 Calculus for Social Science 1

A.217 whapdadmsudinuaans 2 3 (3-0-6)
MA217 Calculus for Social Science 2

f.218 whaRdadmsUINeeans 1 3 (3-0-6)
MA218 Calculus for Science 1

.219 whapdadmIUIneImans 2 3 (3-0-6)
MA219 Calculus for Science 2

f.221 NANAINNAUAAIAAT 3 (3-0-6)
MA221 Principles of Mathematics

A.251 TRFnasuazn1sUTEYng 3 (3-0-6)
MA251 Numerical Methods and Applications

A.313 AuN1IBeuNuSangay 3 (3-0-6)
MA313 Ordinary Differential Equations

£.332 NYAURALTILAY 3 (3-0-6)
MA332 Linear Algebra

A.351 WNSTEILeY 3 (3-0-6)
MA351 Numerical Methods

A.381 MslUsUNIUEMSUIBITIA e 1(1-2-0)
MA381 Programming for Numerical Methods

13.3 AISUIMIANTS
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o urulinAnwudasinsAne
ATUIUUNANE
2561 2562 2563 2564 2565
P 1 110 110 110 110 110
ST 2 110 110 110 110
FT 3 110 110 110
HT 4 110 110
et 110 220 330 440 440
ﬂ']ﬂ'j'mgqlllﬂqiﬁﬂ‘tﬂ 110 110

2.6 JUUTZUIUATULLNY
1) Mmaunf(vanatindgns)

Tgaulseanas eadl

JUYARINT 3,540,000  um
NUIARULADY 3,540,000 UMW
NUINAIUTZAN - UM

JUANTUNT 734,000 UM
NUINAINBULNY 100,000 UM
el RGO 289,000 UM
NINATJER) 305,000 um
neassallag 40,000 UM

AU 324,000 UM
IR 324,000 UM

ShTaAY 4,598,000 U™

Aldnesamn@nyl 50,000 vnsed Tneususinnisidulasanisundldauyseunanufulsesnd

2) nadAY(AVBNANNANEATNITIRY)

Tgsuussunn sail

JUYARAINT 540,000 UM
RUIARUROU 540,000 UM
MIAAII19UTEIN - UM

JUAMTIUNNS 1,400,000 UM
RUINAINDULNIU 1,200,000 UM
MAA DY 110,000 UM
NUINATER 80,000 UM
mneassllag 10,000 UM

VAU - um
NUINATA0I - um

ShTaAY 1,940,000 UM

Aldanerewindnen 55000 umael Iaefinnsusmsdanisidulasnisuinisnis@nel (esudyan)

(QAsIN1SNLAY)
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2.7 STUUNISANEN
LUUTULS 8
wuuynabnaruEedsiuidundn
wuuvnabnarudswnsnnazidsadudendn

aa A @ A o .
wuumslnamediannselindidudonan (E-learning)

LLUUVIWQiﬂﬁV]WQaULG]@%LﬁW

OO0O000~

Ju9 (52)
2.8 mMsiisulauniaein 518791 wazn1sawmetisuizeud UL INeaY

1) msisulounhein 183 Tadulumudedesfiuuminendesssumans 11een1sAnunseAulsgans w.e. 2561
U9 25 Lazle 31-33

2) vdninawinsamedouseudnuaminends duluaudedesiuuminedusssumans
TensAnsERuUSes WA 2561 8 2526 uazUseniAITIvendessumans 1Ses nsameidoudeuseiv

Puaniugaudne w.a. 2560

3. vangnIuLaza1R1sfsou
3.1 wangnas
3.11  Swuniiginsuulasszesaaifnw
TUMheNATINRaANINgRT 133 mhenn
szeziiafdne Wundnaasuuufnwifunan dnfnwdeddszeziansfinynaenndngns sg
ey 7 MAnsAnyIUNG waregunliiiu 16 aamsfinwing
312 laseadavdngns

HnAnwazAesaanzidoudnwseinn swlidesni 133 wihein lne@nwseinaies) asuaulasasns

23AUTENOU UaEUaMUUATDIANgN TR

1) Swdneialy 30 wuleAn

2) Fgnany 97 wU2BNA
2.1) Junu 24 WUYnn
2.2) WUANILAU 73 wuein

2.2.1) W nenamnddns
2.2.1.1) Ananizauvenulugnan 31 UULAR
2.2.1.2) A namzaulsauuenann 21 wilene
2.2.1.3) A nanizauLden 21 wiheha

2.2.2) 39 L0NAMAAEASNITIIY

2.2.2.1) Famzauvenuluanan 31 nwne
2.2.2.2) A NaNIZAUTIAULENENN 21 wuenn
2.2.2.3) anigaiuden 21 wiheda
3) Ay aantEs 6 WUwAA

13



313 swdnluvdngns

3.1.3.1 SW&29"

o

e lunnansUsznaume Snwite 2 f1 uaziavsvia 3 M tnelanuming el

A./MA Wusedvndnasulasniniveanransiazann

o

woN1NY ATLIVNUAADUIINAIVY/ALDUS TIANNNEY 3Tl

Au./AM Juseiniisnaoulagavinadamaniuazain
a./sT Jusedniidnaeulasanainadnmaniuazasn
AN./CS Juseinisraoulaganidnivensnouiames
MW./SC Juseinisnaoulnoamsdnemansuazinalulad
9./EG Jusedniidnaoulnerusdalmans

aw./EL Juseinisnaoulasaantunim

fLaa TdAnuvang fatl

LAURANRURY
18 0-5 MR AUIAY
1A% 6-9 WUNYH v uaen
LAURANAU
@y 0 wneddulumnaivednmansiily
18 1 et lunnaivaagda
Wy 2 wnede Jnlunmnedninmsfigauadinaans
18 3 nunen A lumnaigivain
LA il mnede A lumnnivLsvamn
LA 5 MNP UNLIAITINTUINALRAULT P ULATLAY
adlnansTReTUALRILADS
1av 6 gD U E@aslENITIn
1av 7 mnen A lumneatad1a@nsn1stu
LAY 8 nedRv LI InUG iR
L8 9 mned A lumnaindunuilazlasanuiiiey
LlaUNaN30e
La% 1 vaneds Julusedutud 1
18 2 wnede Suluseiuid 2
18 3 wnede Sulusesuid 3
La% q waneds Julusyiuiud 4

14



3.1.3.2 s’m%smLLas%'aﬁwumawé'ngm

1) Jvdnevialy 30 Miaehn
tnfAnwagdesdnuseinlundngasivdnwimily saudilidesnda 30 wihefn mulasaieuae
afUsznevvRmangasiIvdnwvaly Gswuadu 2 dw fie

daudl 1 WundngnsnansvesmninedeiidvualiiinAnwynaudesseudiuau 21 wiein dweluil

W ¥aYn miqenn
(ussBN8-UUR-Anwdtenuies)

1) vaauywedans  U3dU 1 3 3 viefn

15.102 NNweAINN1IEIAL 3 (3-0-6)
TU102 Social Life Skills
ED)
15.108 MINAUILAZTANITAULDS 3 (3-0-6)
TU108 Self-Development and Management

2) RUINFIANANEAS U9AY 2 311 6 NUwAn
15.100 walllostunisasilownteym 3 (3-0-6)
TU100 Civic Engagement
uaz
15.101 lan, 0oy wazlng 3 (3-0-6)
TU101 Thailand, ASEAN, and the World
ED)
45.109 winnssuiunsruILARLUIENBUNTS 3 (3-0-6)
TU109 Innovation and Entrepreneurial Mindset

3) BUINIMLIAEASIUANIAATEAS TIPU 1 390 3 Mg

15.103 FAnfuanudaiu 3 (3-0-6)
TU103 Life and Sustainability

D)

35.107 AnwzAInanunsuAlem 3 (3-0-6)
TU107 Digital Skill and Problem Solving

4) KUINATWT UIAU 3 391 9 ruIeAn

15.050 MINAUINNYENIDINGY 3 (3-0-6)
TU050 English Skill Development Taidumigie
15.104 N15AM 81U LazlduueiiNTUYI 3 (3-0-6)
TU104 Critical Thinking, Reading, and Writing

15



15.105 YINWeN13q0a13MEN 89N Y 3 (3-0-6)

TU105 Communication Skills in English
15.106 AUARASNETIALAZNTARENS 3 (3-0-6)
TU106 Creativity and Communication

daufi 2

UnANYIEABIRNYITIEINAUTINANgATIMUA I1UIU 3 F91 9 Mdiedn lay

ADIANY
15.154 FINGIUANAAIENS 3(3-0-6)
TU154 Foundation of Mathematics

wazidondn 2 Jnanedndelull
WU.291 SERLRTGR: 3 (3-0-6)
BA 291 Introduction of Business
.252 InIne1ANNFURUSIENINYAAA 3 (3-0-6)
PY 252 Psychology of Interpersonal Relations
7.210 wisugenansidos 3 (3-0-6)
EC 210 Introductory Economics
9.202 NWBINgEEMTUNITYINU 3 (3-0-6)
EL202 English for Work

2) AN 97 nuaein

[

ToowUadudvnularIsanie iUl
2.1) ¥nu 24 WUIAN

Usznaumedmiiugiuniddinenmansuazadinenans lneldwiunieingy 24 wiiein dasetul

M.115 Tiveniieinenmansuazelulad 3 (3-0-6)
SC 115 Biology for Science and Technology

.165 UitRnsTniveionermansuazivalulad 1(1-0-2)
SC 165 Biology for Science and Technology Laboratory

m.121 adl 1 3 (3-0-6)
SC 121 Chemistry 1

W71 Ufuinisadl 1 1(1-0-2)
SC 171 Chemistry Laboratory 1

m.122 1Adl 2 3 (3-0-6)
SC 122 Chemistry 2

.135 Handvialy 3 (3-0-6)
SC 135 General Physics

.185 UftRnsAndalY 1(1-0-2)
SC 185 General Physics Laboratory

16



n.211
MA211
f.212
MA212
Av.200
AM200

v
o o

y191 1A

upaAaa 1
Calculus 1
uAaANE 2
Calculus 2
AALA

Discrete Mathematics

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

Anwavsesaaulalusininsgeu C Tusnedvn a.211 way A.212

2.2) AU NANILAY

2.2.1) A ANIEAUUIAY 31

M.213
MA213
M.221
MA221
A.291
MA291
M.313
MA313
A.315
MA315
f.331
MA331
f.332
MA332
A.351
MA351
A.381
MA381
A.391
MA391
A.392
MA392
A.412
MA412
A.491
MA491

v
o o =

2.2.1.1) v nenadinAEns
uPaANE 3
Calculus 3
NANAIINNAUAAIAAT
Principles of Mathematics
M93UlATHIUNIALINATERS
Mathematics Pre-Project
aun1IdseuNusangay
Ordinary Differential Equations
AMTUATILAANAAERT 1
Mathematical Analysis 1
NYAAUINTTTY 1
Abstract Algebra 1
NYAALTILEY
Linear Algebra
WNsBEILaY
Numerical Methods
MslUsUNTUE WS UIBI TR ILaY
Programming for Numerical Methods
1AT9UALAY 1
Special Project 1
AnufuRnunsadinemans
Practical Experiences in Mathematics
Handusuusidegou
Functions of a Complex Variable
1AS9UALAY 2

Special Project 2

73 ene

WUILAN

3 (3-0-6)

3 (3-0-6)

2(2-3-3)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

1 (1-2-0)

1(0-3-3)

1(ladvoenin 200 4l

3 (3-0-6)

2(0-2-4)

il thnwazdesaaulalimninggsu C Tusiednn A.221, A.313, A.315, A.331 WAz A.332

17



2.2.1.2) 3y anANafAIEATN15HY

A.213 uPaANE 3 3 (3-0-6)
MA213 Calculus 3

A.222 NANAIINNAUAAIEATENTUANFNER TN TR Y 3 (3-0-6)
MA222 Principles of Mathematics for Financial Mathematics

A.291 NaPTENlATINUNRALAFNERS 2 (2-3-3)
MA291 Mathematics Pre-Project

A.313 auN1SLTeyNuSaNLay 3 (3-0-6)
MA313 Ordinary Differential Equations

f.315 MTUATILIAUAAERT 1 3 (3-0-6)
MA315 Mathematical Analysis 1

f.332 NYAALTILEY 3 (3-0-6)
MA332 Linear Algebra

f.333 fndinuusssadodiu 3 (3-0-6)
MA333 Introduction to Abstract Algebra

A.351 WNSBEILeY 3 (3-0-6)
MA351 Numerical Methods

A.381 MslUsUNTUEMSUIBI TR ILaY 1(1-2-0)
MA381 Programming for Numerical Methods

A.391 1AT9URALAY 1 1(0-3-3)
MA391 Special Project 1

£.392 AnUjURnumeadnmans 1(lsiforndn 200 alu9)
MA392 Practical Experiences in Mathematics

412 Handusuusitegou 3 (3-0-6)
MA412 Functions of a Complex Variable

A.491 1ATIUNLAY 2 2 (0-2-4)
MA491 Special Project 2

2.2.2) ABURINWIZANUTVIAUUBNEIVY 21 VYRR

2.2.2.1 Ay anafinAEns

a.211 ane 1 3 (3-0-6)
ST211 Statistics 1

d.212 afm 2 3 (3-0-6)
ST212 Statistics 2

AN.103 nsTusunsumesiameditowu 3 (3-0-6)
CS103 Introduction to Computer Programming

AN.112 mﬂﬂnmm@ﬁmqﬁmﬁu 3 (3-0-6)
CS112 Introduction to Object Oriented Programming

18



M.301 M5UsENAUNSANAINENFanswazinalulag 3(3-0-6)

SC301 Entrepreneurship in Science and Technology
0.221 MseTATIZITeYR 3 (3-0-6)
EG221 Reading for Information

Wso  @v.295 AITINGUATNIVINIG 1 3 (3-0-6)
EL295 Academic English |
9.241 Msils-nsnyn 1 3 (3-0-6)
EG241 Listening-Speaking 1

e @395 AYIBINGHANIVING 2 3 (3-0-6)
EL395 Academic English 2

2.2.2.2 39uanANAAIEAINITHY

#.211 anm 1 3 (3-0-6)
ST211 Statistics 1

#.212 anm 2 3 (3-0-6)
ST212 Statistics 2

d.226 mmu”mzL‘flul,t,aznizmumsfﬂ‘mLmaﬁﬁﬂszqﬂﬁﬁaqﬁu 3 (3-0-6)
ST226 Introduction to Applied Probability and Stochastic Processes

M.301 NM3UTENOUNTANANEIAmEn SlazLnalulad 3(3-0-6)
SC301 Entrepreneurship in Science and Technology

#4.295 AYIBINGHANIING 1 3 (3-0-6)
EL295 Academic English |

.395 AYIBINYUTNIYING 2 3 (3-0-6)
EL395 Academic English 2

A.151 MlUsLNIUARLR RO TEUTUALINFAENTNITRY 3 (3-0-6)
MA151 Introduction to Computer programming for Financial

Mathematics

WnAnwnAnuviieSulSyansavivadamaniavihseineelviduiudumbefnasauiaziuinaseauinde

Lallgi Ao
A.111 Lma@é’aﬁugm 3 (3-0-6)
MA111 Fundamentals of Calculus
A.112 sRdinInTEikazuAandaUszend 3 (3-0-6)
MA112 Analysis Geometry and Applied Calculus
A.113 whaRdadmiuIneeansUszend 3 (3-0-6)
MA113 Calculus for Applied Science
A.131 Hvadndadulssand 3 (3-0-6)
MA131 Applied Linear Algebra
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A.209 whaRdakarauNdeYTusiUawiu 3 (3-0-6)

MA209 Calculus and Elementary Differential Equations

A.214 AUNITLTIDYNUS 3 (3-0-6)
MA214 Differential Equations

A.216 whanaad U nuAans 1 3 (3-0-6)
MA216 Calculus for Social Science 1

A.217 whanaadvsudpuaans 2 3 (3-0-6)
MA217 Calculus for Social Science 2

A.218 whaRdadmsUINeeans 1 3 (3-0-6)
MA218 Calculus for Science 1

A.219 whaRdad s UINeEEns 2 3 (3-0-6)
MA219 Calculus for Science 2

A.251 WRnasuarn1sUTEYN 3 (3-0-6)
MA251 Numerical Methods and Applications

Au.101 wAaRdaLazN1SUTTENA 1 3 (3-0-6)
AM101 Calculus and its applications 1

Al.102 whaRdakaN1TUTTENA 2 3 (3-0-6)
AM102 Calculus and its applications 2

2.2.3) I nawIzAIuaen 21 nwnn

2.23.1 3vuanAfinAans
UnAnwiagesinundndusg wuldtdesnin 21 wiheds lnsfsadenseiviluszaulisningt 400

pg19URY 2 51873 N IEe UL

n.316 MTIATIBAINGDF 3 (3-0-6)
MA316 Vector Analysis

A.317 Lma@é’a%’uqd 3 (3-0-6)
MA317 Advanced Calculus

A.318 aunsTseuusdey 3 (3-0-6)
MA318 Partial Differential Equations

f.327 NQuien 3 (3-0-6)
MA327 Set Theory

£.336 Aangu 3 (3-0-6)
MA336 Semigroup

A.337 MUY 3 (3-0-6)
MA337 Number Theory

A.338 VU AL ING NS THARU 3(3-0-6)
MA338 Coding Theory and Cryptography

£.346 LSVIANALTININDNY 3 (3-0-6)
MA346 Projective Geometry

20



A.366 nquinsmidesiunarnisussend 3 (3-0-6)

MA366 Introduction to Graph Theory and Applications

A.367 N WY 3 (3-0-6)
MA367 Game Theory

A.416 MTIATIZRANNAIENT 2 3 (3-0-6)
MA416 Mathematical Analysis 2

A.426 newolaBilosdy 3 (3-0-6)
MA426 Elementary Topology

A.436 NYAUAUINTITY 2 3 (3-0-6)
MAG436 Abstract Algebra 2

A.446 LIUIAALTIBURUS 3 (3-0-6)
MA446 Differential Geometry

f.447 L5UIARNALTINTRUAS 3 (3-0-6)
MA447 Transformational Geometry

£.456 Wswnsudusagunmeadnenans 3 (3-0-6)
MA456 Mathematical Packages

Av.321 AAUANITLT I 3(3-0-6)
AM 321 Linear Programming

Ayu.327 Lwﬂﬁﬂmimmmmsﬁqm 3(3-0-6)
AM 327 Optimization Techniques

Av.331 FMUUTIALAERS 1 3(3-0-6)
AM 331 Mathematical Models 1

AU.351 aflnrnansdanmsindedu 3(3-0-6)
AM351 Introductory Combinatorial Mathematics

4.321 ngufienniasdudoy 3 (3-0-6)
ST321 Introduction to Probability Theory

a.322 AainadRAEns 1 3 (3-0-6)
ST322 Mathematical Statistics 1

2.2.3.2 P uanAfinfIan3N1SRY
UnAnwaziesdinuiivndus Sunulddesndn 21 wihedn lnedsadonsiedsluszaulininit 400

2e19pY 2 18311 MnS1eIvselull

f. 356 Wemsteyadmiuatineansn1sty 3 (3-0-6)
MA356 Data Science for Financial Mathematics

A.376 adlnmaninisasulunaiavdnning 3 (3-0-6)
MA376 Mathematical Investment in Financial Market

A.377 ARAATENSNIRU 3 (3-0-6)
MA377 Mathematics of Finance

n.378 MMTIATIBATIUTUIAUNIINITRY 3 (3-0-6)
MA378 Quantitative Analysis in Finance
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A.379 BUNUENINTRUTAlnAEnNS 3 (3-0-6)

MA379 Mathematics of Financial Derivatives
A.457 NTIATIZRTZUY 3 (3-0-6)
MA457 System Analysis
A.458 Wsunsudnsagulugnamnssuuaznisiiu 3 (3-0-6)
MA458 Software Packages in Industry and Finance
A.476 NTIATINOUNTUIAINNNTRY 3 (3-0-6)
MA4T76 Financial Time Series Analysis
p.4TT7 MdoilAenendlafaninstu 3 (3-0-6)
MA477 Special Topics in Financial Mathematics
A.366 nufinvhdowuuarnisussens 3 (3-0-6)
MA366 Introduction to Graph Theory and Applications
A.367 AT EY 3 (3-0-6)
MA367 Game Theory
Avu.321 AMUUANIILTILEY 3 (3-0-6)
AM321 Linear Programming
Au.326 MruANSTISIIUALLAEA UL 89U 3 (3-0-6)
AM326 Integer Programming and Network Models
Ay.327 Lwﬂﬁﬂmimmmmsﬁqm 3 (3-0-6)
AM 327 Optimization Techniques

3) Ay udanias 6 wuwnn

o

HnAnwianusadendnuidinlenlsnlaaeuluuninerdesssuransiduividenassiuiulitesnii 6

v
o

yein 98 TL185I059 391 A.207 wag A.208

7.207 AEnAERTEUSUTInUSEA T 3 (3-0-6)
MA207 Mathematics for everyday life

A.208 Adamansiiionsnaunumansiuluiie 3 (3-0-6)
MA208 Mathematics for Life Financial Planning

tnfAnwagtdinlundnansindnunilunisdinui 1 uagdiui 2 Nldsiage  us.” sy 100 Av 15.100 -

15.156 Wtusdudvdenaslale

NUYLRA PUNSHNTNANYIAINTANEIIV N UNAN®I913LE 8NANE1@1v13IB A T 9N naauly

wininedessiumansiluiviin lnefinvinudervuswaseulvvemdnansiviinaiviug

nsAneIvAtindansiduiunin

TnAnwuenanundiusrasiazinmanivedemansiduduin fesdnuseduluavdvedamansla
Hounin 15 miwhn Tnefnwseiveneg mudeulussiolui

1. dnfnendesdnenseivdeiuluandn 9 wheda 1dud 211 A.212 A.332 wazdesdeuldszaulis

N1 C NN
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nAnwruenaufild@nudun f.216 uar A.217 %50 A.218 waz A.219 %58 A.111 waz A.112 %Se av.101
uaz av.102 1idndeiueguduasdesanuldseiuliininii C asiein awnsald a.216 uas A.217 v3e A.218 uat A,
219 938 A.111 Uz A.112 wae AU.101 uay AU.102 unu A.211 way A.212 wonanisaunsald a.131 weeuldszu
Taisngn C uwnu a.332 18

2. dnAnwneudenfnei 3151839 A.221 A.313 A.315 A.331 A.351 Lay A.426 Ldesnin 6 wiiein way

wpadlnasyaudglu 6 miedndlisinin 2.00

nsAnweiueyt g lusmviviadamans
infnuglalafnwedyeineg amunangasluavivnadinmanslinileinavadlidesndt 96 miefn
muﬁ"aulwialﬂﬁﬁﬁw%iﬁ%’uaqﬂ%tyzg’l
1. lerszdundsarvanlitosnin 2.00
2. IgFunsSeudutn@nunudalitesnin 5 mansAnwini
3, l§AnudvAnevily 30 wihedn wagiviunu 24 wiedn
4. I§Ane e s uwesanuivedamans litosndn 36 miein muideulussllil
4.1 A nenadlnmans
4.1.1 lFnwansedvseluil lidesndn 30 mihefin 990 A.213 A.221 A.313 A.315 A.331
A.332 A.351 A.381 A.412 @.291 A.391 @.211 d@.212 AN.103 AN.112
412 Wanwanseindeluihidesndn 6 wiheiin 910 A.316 A.317 A.318 A.316 A.327
A.336 A.337 A.346 A.366 A.367 A.A416 A.A26 A.436 A.446 A.447 A.456
4.2 FenAmnAIE@RINISIEIU
4.2.1 IgFnwansednselull lddesndn 30 wihefin 910 A.213 £.222 A.313 A.315 A.333
A.332 A.351 A.381 A.412 @.291 A.391 d.211 @.212 d.226 A.151
4.2.2 dnwansedndeluilidesnit 6 mefin 910 A.356 A.376 A.377 A.378 A.379
A.457 A.458 A.476

5. laAnwivdenas lideenin 6 wiieda
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3.1.4 WHUNISANE

1) AyanafnA1Ens

Un1sAnwd 1

madeui 1 RUAA
U5.154  SINFIUALAAIEnS 3
m.135  Fandvly 3
w185  UFTRnsHANdTLY 1
15.101  lan endeu waglne 3
15.104  N15AR 81U Lasllyueg 19Tl TUY I 3
145.105  vinwensdeanssensdingy 3
A.211  uARASE 1 3
57U 19
madeui 2 AVelnld
A.212  uARASH 2 3
M115  FAveniieinemaniuazimalulad 3
W65  UFURNsTAMe Lo mansuazmnalulad 1
M.121 Adl 1 3
w171 Ujdamsed 1 1
U5.103  FInduarudadiu 3
U5.106  AUARESNETIALAZANTADENS 3
@211 adm 1 3
52U 20

24




UnsAnwn 2

nMAGeud 1 nawnn
A.213  UARASH 3 3
A.221  AANNITNNAEAFTERS 3
A4.212 @nn 2 3
15.102  Vinwedinn9dsnn 3
9.221 MIBIUATATIEITONA YIS0 @W.295 NMWIBINUINIVING 1 3
XXXX Adnwvialudui 2 3
(1Bon 1 5187171 1N WU 291 %30 #1.210 %30 9.228 130 @4.202)

M.122 1Adl 2 3
37U 21

YnsAnuil 2

mMadeud 2 nawnn
A.332  WNUALALTLE 3
an.103 nslusunsuneufinmesidosdu 3
9.241 n5eNITNA 1 9130 A1.395 MWITINGUTAIYINTT 2 3
15.100  walasiunisasiiown ey 3
Av.200 JgnAain 3
XXX A@nwidldand 2 3
(BN 1 5187171 21N WU 291 %30A.210 138 9.228 30 @9.202)

37U 18
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Yn1sAnwn 3

madeuil 1 nuein
A.313  aunisiseniusandsy 3
A.315 MSIASIERLnAERS 1
an.112 mslusunsudeTagdosi 3
XXXX Ay nanigauiden 6
A.291  NSM3EUlATINUNIANAANERS 2
574 17
madeuil 2 nuein
W.301 M5USENRUNSAIUINEAEnsuasnAlulad 3
A.331  fYAdaUINETIHN 1 3
A.351  2BNSLTIFLaY 3
A.381  MSUSUASNEMSUIBIT W Ia 1
XXXX 3 UaW1ZAIULGen 6
XXXX  Avudenids 3
A.391  lAseauiilee 1 1
57U 20
Ynsdnendl 3
naggiou ndIgin
A.392 AnujuRaumeadinamans 1
52U 1
Ynmsdnendl 4
madeuil 1 wein
A.412 Fangusuusidedou 3
XAXX A nangaudanssau 400 3
XXXX v anigamudan 3
XXXX Avnaonias 3
A.491 lassnufiLey 2 2
57U 14
Mmadeud 2 nuein
XAXX A nanigiudansesu 400 3
57U 3
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2) AW NBNANAAIEAINITRY

UnsAnwi 1

madeuil 1 nein
U5.154  SINFIUANAAIEnS 3
m.135  Fandvly 3
m.185  UFTRnsHANdTLY 1
15.101  lan ewdeu waglne 3
15.104  N15AR 81U LaslBpuog 19Tl TUY I 3
45,105 vinwensdeanssensdingy 3
A.211  uAAASd 1 3
571 19
madeuil 2 nuein
A.212  uARASH 2 3
M115  FAveniieinemaniuazivalulad 3
W65  UFURNsTAMewRe e mansuaznalulad 1
m.121 adl 1 3
w171 UjiRmsed 1 1
U5.103  FInduarudadiu 3
U5.106  ANLARESeETIALATNNSADENT 3
4211  afd 1 3
57U 20

27




UnsAnwn 2

nMAGeud 1 nawnn
A.213  uwAaAaE 3 3
A.222  RENAISNARAAEASE VS UALIAAIERTNISIIU 3
a4.212 @nf 2 3
15.102  yinwetiaN19dena 3
A9.295 ANWIDINUTIIYINIT 1 3
XXXX Awdnwiialudnd 2 3
(1Bon 1 5187171 21N WU 291 %30 #1.210 %30 9.228 139 @1.202)

M.122 1Adl 2 3
37U 21

YnsAnuil 2

nMaGeud 2 nawnn
A.151  ASlUSUASUABNRIWITA NS UARAER ST 3
A.332  AYANALTNLE 3
A9.395 NNWIDINGUTIIVING 2 3
15.100  walasiunisasiiown ey 3
Al.200 JgmAtiin 3
XXXX Svdnwiludni 2 3
(BN 1 5187171 2N WU 291 %30A.210 138 9.228 W30 @4.202)

37U 18
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UnsAnwi 3

madeui 1 RUAA
A.313  aunisaseyiusandsy 3
A.315 MTILATIEVAMAFIERS 1

a.226 m*mu'wzLﬂuLLagﬂismumiaiwLmaaﬂﬂisqﬂﬁlﬁadé’u 3
XXXX Agnanigaiuaen 9
A.291 MSM3EUlATIUNIAMIAFAERS 2
s 20
madeuil 2 nuein
m.301 N15UsENRUMSAIUINeFansLaznalulad 3
A.333 Moadnuusssudedu 3
A.351  2BNSLTIFILAY 3
A.381  NSIUSUATUENSUIBIT e LaY 1
XXXX A nanigauaen 6
XXXX Awuaenias 3
A.391  lAseauiilee 1 1
71 20
Mmaggiou MdIein
A.392 RnujuRaumeadaaans 1
57U 1

YnsAnendt 4

madeuil 1 nuein
A.412  NeAdulUsidetou 3
XAXX  Aruanigiudensgiu 400 3
XXXX 3 UanIgauLGon 3
XXXX v denia’s 3
A.491 1ASenuUiLAY 2 2
574 14
Madeud 2 wein
XAXX g aniganuaanseau 400 3
57U 3
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3.1.5.1 A195U185187U"
1) Ay1fnwnqly daud 1

NUINRIAUANENS
¥5.100  walissnunisasliowieymn 3(3-0-6)
TU100 Civic Engagement

Ugnilsindriln unum waznihfiauiuAnvouvesnisiduaundniidvesdenslugruznaiiiodlan st
NIEUIUNINNTALIT 19U NMsusIens nsedumensdfinwisineg gauluiu lnetdnAnwagdesdailasinssused
WieliAnns3u3 visiRamsidsuudasudssifiuiians

Instillation of social conscience and awareness of one’s role and duties as a good global citizen. This is
done throusgh a variety of methods such as lectures, discussion of various case studies and field study outings.
Students are required to organise a campaign to raise awareness or bring about change in an area of their

interest.

¥5.101  Tan andeu wazlne 3(3-0-6)
TU101  Thailand, ASEAN, and the World

Anwusngmsaifiddyuedlan ondeunarine Tulifvnanisdies insugha dsauiansssy Tasldnsounudn
nqui] wazszidouitomadinumans iunsefuseuazendegisanunsaivioyanatilisunuaule tieliAnyuses

¥ v ¢

soruranuatsuay Wilarnududeuiiduiusiuiian fSndilnaina (GLOBAL MINDSET) anunsavimenseuaana
Fowuwazdalanirdlmiléniewndy

Study of significant phenomena around the world, in the ASEAN region and in Thailand in terms of
their political, economic and sociocultural dimensions. This is done through approaches, theories and principles
of social science research via discussion and raising examples of situations or people of interest. The purpose of
this is to create a perspective of diversity, to understand the complexity of global interrelationships, to build a

global mindset and to be able to challenge old paradigms and open up a new, broader worldview.

€5.109  udanssufiunsEuluAngUsEnauNs 3 (3-0-6)
TU109 Innovation and Entrepreneurial Mindset

ﬂ’ﬁ‘UiSLﬁ‘Uﬂ’J’]&ILgﬂﬁLLaﬁﬂﬂiﬁ§Wﬂiaﬂ7ﬁIMﬁ ﬂ’]iaﬂLLa%ﬂ’]i?’NLLNULLUUéﬂiﬁﬂ@UﬂWi nsanaulanaznisiaun
g7 Msfoansidegsiauaznisairausegalosgadiszdvinm nsadenusiiodny

Risk assessment and creating new opportunities. Thinking and planning as an entrepreneur. Decision
making and entrepreneurial venture development. Business communication for delivering concept or initiative in

an efficient, effective and compelling manner. Social shared value creation.
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NUIAUYBHAIEAS

§5.102  YinuyzyInnedenu 3(3-0-6)
TU102  Social Life Skills

N1IAUAFUNINAULDILUUBIATIL WeesuInene o1suel daeu wardndann Sadurinued @ yfiavtiel
Uszavanudnsauasli@inludeauegiaduay donsimuanuansalunisguaguainmisnisnisinnisanuasen
msadreanusiupmensuel nsdilanuesaznsuudidowdyfudywimsiiuiale e1sual wasdeeu nsdila
ArvINEYRsgUYIAIanT MsldTulsraunmsaiuaganusuisluaudiiudsenieausfuayed Tuususingg i
iruAad auns Aauznisuans wazantdnenssy

Holistic health care, addressing the physical, emotional, social, and spiritual needs, which is considered.
Important skills for success in leading a happy life in society. Students learn to develop their ability in physical
health care to manage stress, build emotional security, understand themselves and adapt to psychological,
emotional and social problems. Students also learn to understand the meaning of aesthetics, experiencing and
appreciating the relationship between art and humanity in different fields, namely visual arts, music, performing

arts and architecture.

§5.108  AITWAILILAZIANITAULDY 3(3-0-6)
TU108  Self-Development and Management
nMsdansuarnsuudniuiialufiuminerderiunaseuvainratsuazas A nMsATInYE R
wazemaaInensual msiilanuiesuaznisNauEuBIAn MImUINSBeuinaendin uaznisegsmiugBuseig
asuguLaziAINGsuLayfu
Coping with and adaptation to university life. Development of social skill and emotional intelligence.
Self understanding and planning for the future. Personality and social etiquette. Learning to live harmoniously

and respectfully with others and the society.

N INeAIEnsNuANAAIENS

45.103  FAnfuarmdsdy 3(3-0-6)
TU103  Life and Sustainability

nstuiudinegraiuiunsasulamwestan Wilanw duiusseninmatn vess35umA uywd was
asInds MeAwIndenasIass nslindinu wsvgie dauluanudauduasnisuusdisy AROATUBIAAIUINS
Inenmansasnnden Milugnsusuasnintinganudaiu

This course provides an introduction to the importance of life-cycle systems perspectives in
understanding major challenges and solutions to achieving more sustainable societies in this changing world.
Students will learn about the relationship between mankind and the environment in the context of energy and
resource use, consumption and development, and environmental constraints. Furthermore, an examination of
social conflict and change from the life-cycle perspective will be used to develop an understanding of potential

solution pathways for sustainable lifestyle modifications.
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¥5.107  vinweAdnanuniswidsym 3 (3-0-6)
TU107  Digital Skill and Problem Solving
vinwensfadsinaiiionaudtymsaznsimulenalmidudieuuaziasugia Aruannsoludumuae
maddeansaunealdognaiivszdnsain nsUseluanuundedovesasaume n1snaunseardANIsaITAUNARE
uszuu mslduazasservssasnuida nsdeansesulavesnaiiondn
Basic computational thinking skill for solving problems and developing new social and economic
opportunities. Efficient access and search for information. Information reliability evaluation. Filtering and

managing information systematically. Ethical digital usage and professional online communication.

RUIANT
15.050  WAILWINWSNIN1EDINge 3(3-0-6)
TUO50  English Skill Development (Livduniaeia)

Rninwenrwsainguluszaudeosdiu laun n1sila nswe n1sew msliswdaysannis Wweaduiugiuluns
Wauvinwzn1wsanguszausely
Practice basic skills for listening, speaking, reading, and writing in English through an integrated method.

Students will acquire a basis to continue to study English at a higher level.

§5.104  N15AR 81U LAIEUBENAITURY I 3(3-0-6)
TU104  Critical Thinking, Reading, and Writing

ﬂ’wmﬁﬂmmsﬁmasmﬁ"imimiymmumsﬁy’aﬁﬂmm AMTIATIZR NMIFUATIZR LaznITUTEEIUAT AuYinyy
nseuiteduansrddy lagasmane siaued aunfigiu néngruatuayu mslimauaiivlugdeagivesnidou
auvinuznsdeunansnuAniivegadingnanaznndewdsving findevenanudn wasideulesdeyaiiaiu
HUNBIVBIWULDY TNTvEunTg B mang ke tayaunldlunisasassanuleuldegnedivsydnsam

Development of critical thinking through questioning, analytical, synthetic and evaluation skills.
Students learn how to read without necessarily accepting all the information presented in the text, but rather
consider the content in depth, taking into account the objectives, perspectives, assumptions, bias and supporting
evidence, as well as logic or strategies leading to the author’s conclusion. The purpose is to apply these
methods to students’ own persuasive writing based on information researched from various sources, using

effective presentation techniques.

¥5.105  WinwennsAeanshten wSIng e 3(3-0-6)
TU105 Communication Skills in English

Waruwinwensits o 81y uazdeunundingulaegatiuauauselunisaunuiiile uanidsuanuAniiy
waznseu dievhanudladlemivnislumandsine MReadestuindnvesindnm

Development of English listening, speaking, reading and writing skills, focusing on the ability to hold a
conversation in exchanging opinions, as well as reading comprehension of academic texts from various disciplines

related to students’ field of study.
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¥5.106  AUAREE19ETIALAZN1TARES 3(3-0-6)
TU106  Creativity and Communication

nszUIUNISARDE A 19assA TnelnsAndainndiduesdusenevdify wagnisdeansainudndananliia
KadunVSog IS UNdsen Saussa animwinden Talussduyana 09dns uasdenu

Creative thought processes, with critical thinking as an important part, as well as communication of
these thoughts that lead to suitable results in social, cultural and environmental contexts, at personal,

organizational and social levels.

FuAnemald duh 2

¥5.154  IINFIUANAAIENT 3(3-0-6)
TU154  Foundation of Mathematics

%QU@U‘W‘W%‘H’]&ILLagﬂllﬁ]‘UﬁU‘V]@LUﬂum A1TINNINVBINIAAANTIE mil,?iammu NINVYULNY ASLTYU
nsm fladduiin Aaiduan nmsuonisvaiueenitumvaiugos ndninasimanssnaansililunisiigat Bnsgatiuuy
Fn9q fatsUSunm msdamgrauasgUioidendnmand Tnssadsvessruuduuede nquiduudeiy

Binomial theorem and multinomial theorem, translation of axes, rotation of axes and sketching of
graphs of conic sections, curve sketching, increasing functions and decreasing functions, partial fractions
decomposition, logical rules for proving, methods of proofs, quantifiers, arguments, mathematical induction,

structure of the real number system, elementary to number theory.

wu.201  ganaioedu 3(3-0-6)
BA291  Introduction to Business

dnwarvegsivanmndeunazgluuuauiudivesssia n1suinmsgsfananssunisgsiadunisndn
N39A1AN1TRUNTUYINITUTIMSANTAUMNA LLazmiU%Wﬁw%’wmmwwéﬁy’ﬂﬁtﬁagﬁug’mummmﬁmaqms‘u’%msﬁﬁﬁﬂ
wazlAAnANARTIVEDANIUNTTAVITUNLEITY
v [WindmiuindnwuenaasmdsdaiusrasdaziGouseiveig q vesnmznduininasazEeuin w.
291 rewivdudielfiduiiugulunsdeuinieguosnuemdyg-

The course aims to provide a comprehensive introduction to the key operations of business, namely
finance, accounting, marketing, human resource and production management, and management information
system, placed within organizational, forms of businesses, environmental, legal and managerial context.

Underlying business concepts will be discovered through the study of real-world examples and fundamental

business plans.

2.252  IRINBIANNFUNUSTEAINYAAA 3 (3-0-6)
PY252 Psychology of Interpersonal Relations
ANNFNRUSIENINYARATUAIAY LHUNUEIUNSLARIRONYRIUAAA LA IANHIULULIAANIENTNYT N3

Whlanuesuazyanaduy nisidlannuuwand1eseninayana n155U3EY ussinalasenityana naenaunisiivdn

a

InInerlunisdileesuaiuazanuidniadauinuavauiiinluanuduius wazlunisdnnisdymniatuls elvd

v v ¢

LYW AUNUS LT Y

9
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Study of interpersonal relationship emphasizes overt behaviors of individuals in societies. The
topics include psychological perspectives, understanding of self and others, individual differences, interpersonal
perception, interpersonal attraction and other psychological principles to understand both positive and negative

emotions in relations and to deal with interpersonal conflict in order to build appropriate relationships

A.210  asugAanfidodu 3(3-0-6)
EC210  Introductory Economics
(amgindnvuenaneasugmansviniu wazarlifumbeiels mnaeuld 31 A 211 vie
A 212 vido 1. 213 vi3e A. 214 newdends wierdsdnuivnaier)

ninvhluresasugenaniganiauazavnia luduveuasugenanigania Anvidsguatduazgunuyesdud
woRnssuguslag nsndn uazdunu woAnssuveshendn Tnssaauasngnssunisutsturesmhendnlunainiifinng
wistuog9auyIel AR1AKNYIA LLasmmmﬁ‘lﬂauymﬂ WWIRNAUAULMAIVEINAIN LAZUNUIMVBINIATTLIUNITUNTNLES
nann Tudvadasugmansunnia Anvidadmune wasdymlunaasygiaumnia anudilafeseliussenud ssuu
N3RuKaEN15sUIA1S Wleuien1siukasnsadilun1ssnyiadesn nmaAsyghe imﬁamﬁﬁwﬁmﬁ%‘ﬁmLﬂi@gﬁammﬂ
Tlglumslieszraniunmsainiaasegia Tuniasiausenafnyfsnud1Anrein1sAilasn1siusEnINeUssme wazle
Taudaseninanmsanas wasnsuntesnan

(For non-economics major only; credits will not be awarded to students who are taking or have
completed EC211 or EC212 or EC213 or EC214)

The general principles of microeconomics and macroeconomics. In microeconomics part, topics cover
demand for and supply of goods, consumer behavior, production and costs, structure and behavior of
production units under perfectly and imperfectly competitive markets, the concept of market failures and the
role of government intervention. In macroeconomics part, topics cover objectives and problems in
macroeconomic, national income determination, money and banking system, introduction to fiscal and monetary
policies used for economic stabilization, the application of economic indices to analyze the economic situation.
In international economics part, topics cover importance of international trade and finance, and disputes

between free trade and market protection.

f19.202  ANWIBINGEAINSUNITTINU
Ftauneu : @ould @w.172 wise @ould 15.105
Andunaziwisunsenin@nwidmiumsldnundingulunisvinulaenisiinineenisils wa 811 wavideu

MwdanguidegsfaluviuniiisadestunsvinuriiuAanssuluriesSsutaznuiildsuneunineiazdaeldndnw
ansaldnwdinguluaniunisalaselaegefivszdnsam lnefinsinvinveilaaznadiunisuansunuinauuily
A0UNTAIANY U NSAUAWANIULAYNTILEUMSIAUNSiusUsemna - dnAnwaglasun1simunineensideu
dmFunsvinnusiudieg s nulouldnoun1egina Wy Juiin $1890unsUSYYN warIRNLIYERUNIY wonani
ﬁﬂﬁﬂmaﬂﬁ@auawmaaﬁmmuLLawiﬁadauﬁmm%;ﬂamaaf?hLaaéz’fﬂa’mWiaﬁﬂlﬂiﬁﬁ?\]’%ﬂuﬂﬁaﬁﬂiam

Prerequisite: EL 172 or TU 105

This course aims to prepare and train students for careers using business English reading, writing,
speaking and listening in the work-related contexts. Classroom activities and assignments will enable students to
use professional English in real life situations. In the classroom, students will practice their English listening and
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speaking skills through role playing in job interviews and planning trips abroad. For professional writing skill
preparation and development, students will be provided with samples of business correspondence e.g. memos,
minutes of a meeting, and letters of enquiry. Students will write application letters, and résumés which can be

used in their personal job search.

2. PWNUNUFIUNANEIAEATUETANAAIENST)

M.115  FIIngnaInerdansuasnalulad 3(3-0-6)

SC115 Biology for Science and Technology

d

N1V TIN FANYI5ITUTIRNADANSNLNUIINITIINGT 1ATIAS1ALNTEUIUNITYINUVDIEINTIN

A o ¢

Wwdniuazadunse dasdazseauluianawad Wede 0Tuir SeuuvedllTin a1sniugnIsTuNITaIeNendNYUEN
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uINTSN FTWINTT AUV vesddliTin Ujdunusvesddldindudwmindey wazn1suienddldialulduselewd
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wqmwﬁmqma’mm‘im NUATNTSY Wavdanday

General biology of organisms, natural history and biological concepts, structures and functions of
organisms including plants, animals, and micro-organisms at the levels of molecules, cells, tissues, organs, and
organ systems, genetic materials, heredity, evolution, biodiversity,ecology, industrial, agricultural, and

environmental applications.

m.165  UFTANTIMeneInemansuazmalulad 1(0-3-0)
SC165  Biology For Science And Technology Laboratory
dsRuneu : LreAnwIviTeAnwInTaNiu m.115
UFuAnsiEsuAuinamgulsneivn m.115
Prerequisite : Have taken SC115 or taking SC 115 in the same semester

Experiments related to the contents in SC115.

Mm121 el 1 3(3-0-6)
SC121 Chemistry 1

|

lasasnseznon lavateusu N1siasesBiannsou BlanaseulINengn Nswasdndundmanivi Usuw

duitus suseadl anmlihau Wuseleseu siuselaviaud laswaidida Useanugns nqufiussialaud susisluana

autBvessnisnSiouminuazunsuddu dumssanwdidnasou nnvesufagauaf Aiasiiufa whanay veanad usidn

wilsenindaana wusglelnsiau wwuginaa anadudu audineadindin vesudauuundn veadedugm wad
e gauail mufeu MIaelaundnuauFau ANNTEUT NI NONNEUNGAERNT NYUBUTEH

Atomic structure, Quantum numbers, Electron configuration, Valence electron, Electromagnetic

radiation, Stoichiometry, Chemical Bonds, Electronegativity, lonic bond, Covalent bond, Lewis structure, Formal

charge, VSEPR theory, Molecular geometry, Properties of representative and transition elements, Electron

affinity, Ideal gas law, Gas constant, Gas mixture, Liquids and solutions, Intermolecular forces, Hydrogen bond,

Phase diagram, Concentration units, Colligative properties, Crystalline and amorphous structures, Unit cell,

Thermochemistry, Heat, Heat transfer, Specific heat, Thermodynamic law, Hess’s law.
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m.171  Ujdansiadl 1 1(0-3-0)
SC171  Chemistry Laboratory 1

FTsduneu : wefnw wseAnwInTouiu w.121

UFuRAnTsEsuAuiMang wiiv wm.121

Prerequisite: have taken SC121 or taking SC121 in the same semester

Experiments related to contents in SC121.

m.122 Al 2 3(3-0-6)
SC122  Chemistry 2
FTeAUneY : ANy m.121
aunamans aunnsngens MAsng Sufuvesufiter aunnsngdasiluguuinug edsTin wsawnofusiud
aTstuns NIR-ANe ANLLTIWBINTALAZANS AAsTiaunanIauaLa1e ey navedlosausam n1slimsansa-Ae ansazany
Grie adlvil wnuntmwadlnila dndlufinunssiu wuame3 wildunid arsuszneulelasaifueu nseude
asUszneuduvsdidvyileidu UiAsodRmesansusznouduvidd Ussleviuazanuddyvesansuszneudunid
Prerequisite : Have taken SC121
Chemical kinetics, Rate law, Rate constant, Reaction order, Integrated rate law, Half-life, Activated
energy, Chemical equilibrium, Equilibrium constant, Le Chatelier’s principle, Acids and bases, Acid ionization
constant, Base ionization constant, pH, Common ion effect, Acid-base titration, Buffer solution, Electrochemistry,
Cell diagram, Standard electrode potential, Battery, Organic chemistry, Hydrocarbons, Nomenclature, Organic
compounds with functional groups, Important reactions of organic compounds, Uses and importance of organic

compounds.

wm.135  Wandnaly 3(3-0-6)
SC135  General Physics
nann1smeaildnduaznisUssend emaseuaguiitens namans vedlva gumwarans nsdunazaiu

1

Tnifluazwhiudn pdundlndnlnih Feueans wazildndealnl

Principles of physics and applications; the subject covers topics in mechanics, fluids, thermodynamics,

vibrations and waves, electricity and magnetism, electromagnetic waves, optics and modern physics.

m.185 UfTANsAENGTY 1(0-3-1)
SC185  General Physics Laboratory
UitRnsiientu myiauazanuamaedou namans adu T faumand uasilEndusnlnal
Laboratory practices involving measurement and errors, mechanics, waves, electricity, optics and

modern physics.

A.211  uAagad 1 3(3-0-6)
MA211  Calculus 1
adauazanuseidowesilaidy syiudvosiladdufivadauazilaiduedde nggnle eytuslneyTens syius
JUAUEN NBfuNTesIea NquunAsivdin n1sUszendveteuiussUwuugliivun ndninaeilalnmanasnisussandlu
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N15Ma80 KarLdeyiusway n1sUsrend Ufeuius iiuslidndain gaanismivinug nsmusiusinens

LY o =

Wasusuls wauandsuiuTiuddtnn nguiunmvdnyaveunanda
vanew : lifumheRal s dsdnwwideasuld a.111 vie n.216 vie A.218 n3e AY.101

Limits and continuous functions, derivatives of algebraic and transcendental functions, the chain rule,
implicit differentiation, higher-order derivatives, Rolle’s theorem, the mean-value theorem, applications of the
derivative, indeterminate forms, L’Hospital’s rules and its application for finding the limits, differentials and
applications, antiderivatives, indefinite integrals, formula of integration, integration by change variables, Riemann
sum, definite integrals, the fundamental theorem of calculus,

Note : There is no credit for students who are currently taking or have earned credits of MA111 or MA216 or

MA218 or AM101

A.212  uAagad 2 3(3-0-6)
MA212  Calculus 2

Fdsduneu : aauld a. 211
wallAlunsUTHUS NsUssendvesdiiusiinnlumasnadinuasiandusiuslinsuuuiaznismaaeunsgiin
flafdunanesnuys Uiglanudifuaynsidounsil aliauazanuseidomesilsidunanemuys syiustes du synsu
atiud N1INAABUNTTEU1VEIDUNTUDTUAKUUA 9 BUNTUART BUNTUUUARBTU BUNTUNEIADS

Prerequisite : Have earned credits of MA211

Techniques of integration, applications of the definite integrals in geometry and physics, improper

integrals and test for convergence, functions of several variables, 3-dimensional spaces and graph drawing, limits
and continuity of several variables functions, partial derivatives, sequences, infinite series, convergence tests for

series, power series, Maclaurin series, Taylor series.

Al.200 AgnAtin 3 (3-0-6)
AM200 Discrete Mathematics
pssnenans fvadavenss anuduiusuasiliidy anuduiuddewda feidudeduin unAaiugiuves
nguinsn nsunudnwvluneufinmes fvadaydutazisesdmay in3esaausdain oolawmanugdiin szuuids
fondadou
yanewn 1. Sniifieusi (equivalent) fuden an.101 Tassadrouulisoiios
2. laitfumbeAnlsigiirdadne vioasuls em.101

Logic, algebra of sets, relations and functions, recurrence relations, generating functions, basic concepts
in graph theory, number representation in computer, Boolean algebra and combinatorial circuits, finite-state
machines, finite-state automata, basic concepts in algebraic system.
Notes: 1. This course equivalent to CS101 Discrete Structure.

2. There is no credit for students who currently taking or have earned credits of

CS101.
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3. Fynanizaruvenuluanun

A enanadIEns

A.213  uAagad 3 3(3-0-6)
MA213 Calculus 3

Fyrdedunau : @aule A.212 %59 A.112 %38 A.217 %58 A.219

v v
a o = a o [ a

JEUURAAT N1seunsmlussuuiin@eds NMamnunlussuuiinges aun15deiulsasy ayiusues
Handuluszuuiidaders Usgigadn nnwes ldunswarsenuluuTglaudia suiusseuiienie insifeud n1sussend
Yeseuiusvesileitunatefuls nad1uleyiusTinwarn sUszend nuunilsndulaguieny eyiusdesdusiuas

Agegauazarigavesilsidunaisfulsuuulifdoulvteduuaziitoulatady Uitusnatsdu arladou
naABusuUsluliiusvanetu fifamssnszuen Avansanay Usiusaudu Uitusnui nouiundiiug
Prerequisite : Have earned credits of MA212 or MA112 or MA217 or MA219
Polar coordinate system, graphing in polar coordinates, area in polar coordinates, parametric
equations, derivatives in polar coordinates, Euclidean space, vectors, lines and planes in 3-dimensional spaces,
directional derivatives, gradients, applications of derivative of function of several variables, total differential and
its applications, implicit functions theorem, higher-order partial derivatives, maximum and minimum of functions

of several variables with unconstraint and constraint, multiple integrals, Jacobian, change of variables in multiple

integrals, cylindrical coordinates, spherical coordinates, line integrals, surface integrals, integral theorem.

A.221  WANAIINNANAAIENS 3(3-0-6)
MA221 Principles of Mathematics

nssnAmansidedydnual msigatiuuusineg MuswTnu msigauidernuiififusuinm guisidndamant
e auRkazngufaneg veuen ANudNLS mnudmusauys Wity Hedusiineiieg weauya wadnia waetud e
ofusnuuTUlFuaziulalld nguisuaudesy

Symbolic logic, proof, quantifiers, proof of quantifier sentences, mathematical induction, sets,

properties and theorems on sets, relations, equivalence relations, functions, type of functions, equivalence of

sets, finite sets, infinite sets, denumerable and nondenumerable sets, elementary to number theory.

A.313  auNIBRYWUSHRY 3(3-0-6)
MA313  Ordinary Differential Equations

Furdasunau : @auld A.112 %38 A.212 %50 A.217 %39 A.219

o o

auN19ieyussudunils aun1siBeuiusidudududuant aun1siBeyiusidudusudugawaznisussend
aunsBeyiusaduniiduyssavadudiuls naniswuataarsiasn1sUseyns seuuaun1s e yiusidady aunsuy

585 Tetaymeveu aun1sideyiustesilowiu

e : Widumbeinligiiadnuivseaeuls a.214 w3e A.201
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Prerequisite : Have earned credits of MA112 or MA212 or MA217 or MA219

First-order differential equations, second-order linear differential equations, higher-order linear
differential equations and its applications, linear differential equations with variable coefficients, the Laplace
transform and its applications, linear systems of differential equations, Fourier series, boundary value problems,
elementary partial differential equations.

Note : There is no credit for students who are currently taking or have earned credits of MA214 or AM201

A315  MTIATITRANAAIENS 1 3(3-0-6)
MA315 Mathematical Analysis 1
AwdsAuneu : @ould p.213
JEUUTIUINATUTF NI Neneladuududnunuass ngufunluawilu-hikesansiad dduvesdiuiuess s
uazmuseliles Audeiosonsy eyusvesiladdusuysifes Angaaauazaigauesileidu Uswusihnl eynsuves
U
vanew : lifumheRaligiddsdnymieaould au 311
Prerequisite : Have earned credits of MA213
Real number system, topology on the real line, Bolzano-Weierstrass theorem, sequence of real
numbers, limits and continuity, uniform continuity, derivative of functions of one variable, maximum and

minimum of functions, Riemann integrals, series of real numbers.

Note : There is no credit for students who are currently taking or have earned credits AM311

A.331  WYAMAUINSIIN 1 3(3-0-6)
MA331  Abstract Algebra 1

dsduneu : dauld a.221

ﬂEULLaSamﬂ’aﬁugmmamqﬁ nylauns NyUges Naufunainiud nlindng njudesysnd nyunams
afiadug LAz aLdug Uy Jouavandiilesiuresis Suos Buintalaun lefia RV AT L HG VI TR RN
Haduasnisuszynd

Prerequisite: Have earned credits of MA221

Groups and elementary properties of groups, symmetric groups, subgroups, Lagrange’s theorem, cyclic
groups, normal subgroups, quotient groups, homomorphisms and isomorphisms of groups, rings and elementary

properties of rings, subrings, integral domain, ideals, ring homomorphisms and ring isomorphisms, fields and

applications.

A.332 Nyaagaduy 3(3-0-6)
MA332 Linear Algebra
WN3Ng NYAdinUad lWnIng msﬂ"ﬂLﬁumisi'?u;gagmuazme%ﬂsﬁaﬂagm AsyduturonmIng Mivesiuuns wm
SNGNNAY STULANNMTBIdULaENARAY NJUeIRTIwes UTginnwes nundnuazifves giianmes n1suladdaduy
Aamy Lnwesiany MswdasluwmEndnueay Uglnaaunigly nszuiunsnsu-vied nsuszsendivadindadu
Matrices, algebra of matrices, elementary operations and elementary matrices, rank of a matrix,

determinants, inverse of matrices, system of linear equations and solutions, Cramer’s rule, vector spaces, bases
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and dimension of vector space, linear transformation, eigenvalues, eigenvectors, diagonalization of a matrices,

inner product spaces, Gram-Schmidt process, applications of linear algebra.

A.351 BN 3(3-0-6)
MA351 Numerical Methods
FUsduneu : 1. d@ouldl A.212 e A.112 w39 A.217 %38 A.219 %30 AU.102
2. efnesefnuinsoniu .332 ie A.131
MIeseimraneiou nawasvetaunsliiudy nanasvesTUUALMRINEY NMIMINARALVBITEUY
aunslidadu msvszanuailutie mslssnueiidsaesiesiian syiusuasnamuTiudideiaiey mamralaaeved
AUNTLTIDYIUS
vanew : BifumheRaligimdsdnymieasuld a.251
Prerequisite: 1. Have earned credits of MA212 or MA112 or MA217 or MA219 or
AM102
2. Have taken or taken concurrently with MA332 or MA131
Errors analysis, solutions of nonlinear equations, solutions of system of linear equations, solutions of
system of nonlinear equations, interpolation, function approximating and curve fitting, numerical differentiation
and integration, numerical solutions of ordinary differential equations.

Note: There is no credit for students who currently taking or have earned credits of MA251.

A.381  AMSIUTHNIUAIMSUITIIAIAY 1(1-2-0)
MA381  Programming for Numerical Methods
Indeduneu: wnefnwivsefnwinieudu a.351 viieldsueyliRaingusseny
wadanisiunuasn1sdeulusunsudmiuisnmsdeiuay msldlusunsudusagulunsuddymilagldisnis
\BaRLaY
(Inan1sAnyImMeseiu S wse U)
Prerequisite: Have taken or taking MA351 or Instructor Approval
Computational techniques and programming in numerical methods, use of some software packages

to solve problems using numerical methods.

(Study evaluation by S or U)

A.291  MssENlATIUNNALAAIENS 2(2-3-3)
MA291 Mathematics Pre-Project
ﬂﬂi‘ﬁﬂﬂmimﬁ’]L%ﬁ]gﬂﬁﬁ?%ﬁuiuwﬁﬁﬂﬂﬁﬁu%ﬂﬂﬂﬁmﬁ’]ﬂ@% HnelunsAnliinindlazn1sAALUUAS19aTIA

nmsefuTeThtemendamansiiiuaiouasiauls shuadesdulumssnudeumadnms
(Ianan1sAneaeszau S wie U)

Discussion on topics of current interest in Mathematics, basic skills for academic reading, proposal topic
regulations and procedures, literature review, designing and planning of the project, report writing, project
presentation and software packages that are necessary to conduct the project in mathematics.

(Study evaluation by S or U)
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A.391  1AS9uiiLAY 1 1 (0-3-3)
MA391 Special Project 1
Adsduneu : 1. aauls A.291
2. 1ABANYIIY A.315 %39 A.331 %39 A.332 W30 A.376 130 A.377
nMsedUTeitemendamanifiviuatonariavla fhesdesdulunssunudsumsinns Suneuuas
sufoumsiaueidolasenu MIMUMWITIAUNTIN MINURLLZDDNLUUTURBLYEINSTTATINL MSleusienuLaz
mMsauetelaTu
(FwsutAnuiudi 3 Duduly)
Prerequisite: 1. Have earned credits of MA291
2. Have taken MA315 or MA331 or MA332 or MA376 or MA377
Discussion on topics of current interest in applied mathematics, basic skills for academic reading,
proposal topic regulations and procedures, literature review, designing and planning of the project, report writing

and topic of project presentation.

a.392  EnujiReunsadiacgns 1(lsifosndn 200 Tug)
MA392  Practical Experiences in Mathematics

’E’Jﬂﬂﬁﬁ’amﬂuﬁmﬂa’jmmam%ﬁﬂiauﬂqmLﬁawwawé’ﬂqmﬂﬁﬁaaﬂdw 200 tludlunhsnunaigrielonaud
Thindnwlésulszaunisalumsvau shanwdewhsenulassmiieastunsiinnuuazfonidmduasaduns
Hnau
(FmsutihAnududil 3 JusiluTamanisiinuieszdu S vide U)

Extensive on - the - job training covering in Mathematics of at least 200 hours at a selected
organization that can provide working skill for students. An individual comprehensive report or practical project
related to the training assigned by the training organization must be intensively conducted under close
supervision of supervisors. At the end of the training, the student must submit a report of the project and also
give the presentation.

(Study evaluation by S or U)

A412  NenduRaudsidedou 3(3-0-6)
MA412 Functions of a Complex Variable
dsduneu : @euld a.213 wse av.102
JEUUIIIUToU Hendusiuuangadou syiusvesilaiduiuwlslou aunsumdwasilsnduinsien
USiusvesilendusmuusiBetou nguiunvedlad-nenn synsuasisus nauundiunndns n1sdensgy
Prerequisite: Have earned credits of MA213 or AM102
Complex numbers, functions of a complex variable, derivatives of functions of a complex variable,

power series and analytic functions, integral of functions of a complex variable, Cauchy-Goursat theorem,

Laurent’s series, residues, conformal mapping.
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A.491  1As9unLAe 2 2(0-2-4)
MA491  Special Project 2
AvsAuneu : @aule A.391
miv‘fﬁﬁdmﬁwLLuzﬁwmﬂma}'ﬁéﬁﬂ?ﬂMLﬁaLLamdiﬁLﬁuﬁiYmLﬁ]udﬁﬁﬂﬁﬂmmmmﬂiz*qﬂ@ﬁ%ﬁmLLU‘U%mmam%
TumsuAty v enAtineans LavaINNTnTIENUNANUITEMURENNSITIUUNANUNTIFINITIA
Prerequisite: Have earned credits of MA391
Research in Mathematics under supervision of an advisor to illustrate scientific thinking in the

solution of mathematical problems. Students have to write reports and give oral presentations.

FPBNANAAIENINISRY

A.213  uAagad 3 3(3-0-6)
MA213  Calculus 3

o

FJrdeAunau : @aule A.212 ¥Se A.112 %30 A.217 %58 A.219

v
Aav a o a

FLUURAA@Y NslsunslussuURiA@ears Msmnuiluseuuiingedd aun158emuUsiasy ayiusves

Handuluszuuiiingers Uiglyadn nnwed Wunswaysyuuluuigiawils eyiusseyfianie insiieud n1suseyna

vasoyusvoslendunaeiuys Wasng WeeuiusTikarn1sUsEynd Naufunilndulaeuiens ayiustesduiu
g9 AasgauazAmgauasilandunatedwlsuuuliiiNeulvdiduuasiifoulvdedu Usiusuaedu anladeu 13

Wasusulsluuiiusranedy Afansanszuen ffamsenas Uiwusmudu USiusemuia nquiunuiius

Prerequisite : Have earned credits of MA212 or MA112 or MA217 or MA219

Polar coordinate system, graphing in polar coordinates, area in polar coordinates, parametric
equations, derivatives in polar coordinates, Euclidean space, vectors, lines and planes in 3-dimensional spaces,
directional derivatives, gradients, applications of derivative of function of several variables, total differential and
its applications, implicit functions theorem, higher-order partial derivatives, maximum and minimum of functions
of several variables with unconstraint and constraint, multiple integrals, Jacobian, change of variables in multiple

integrals, cylindrical coordinates, spherical coordinates, line integrals, surface integrals, integral theorem.

A.222  vidnnisneadinAtaasamsuAdiaAIansN1SIRY 3(3-0-6)
MA222  Principles of Mathematics for Financial Mathematics
nssnAaniiledydnuaiuaznisfigey guisidendamaniuaznisussend lom ngufuniiedriuiee
Auduius fandu feaiduluadnmansnisliu Avadnvesilaidu vlinveileidu waauya lwadndn wneliud ngudun
Aeafunsinwazisnotus
Symbolic logic and proof, mathematical induction and its applications, sets, theorems on sets,
relations, functions, functions in financial mathematics, algebra of functions, type of functions, equivalence of

sets, finite sets, infinite sets, , theorems on finite and infinite sets.
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A.313  aun1sigeayusaley 3(3-0-6)
MA313  Ordinary Differential Equations

Fwdaduneu : @euld A.112 viTe A.212 viSe A.217 %38 A.219

aunsisoyiussusunis auntsiseyiudidadudusivass aunsdeyiusifadusufugauaznisussnd
aunsidseyiudiiaduiitduussavaiduinuls namsuwasmUaeuaznisUssgnd seuuaunsiseyiudidadu synsin
36§ Fotlymeveu auniaidsoyiusdonidossu

v v Y

e « LidunbeAnliginasfinymseasuls A.214 w3e av.201
Prerequisite : Have earned credits of MA112 or MA212 or MA217 or MA219
First-order differential equations, second-order linear differential equations, higher-order linear
differential equations and its applications, linear differential equations with variable coefficients, the Laplace
transform and its applications, linear systems of differential equations, Fourier series, boundary value problems,
elementary partial differential equations.

Note : There is no credit for students who are currently taking or have earned credits of MA214 or AM201

A.315  NIIATISRANAAIENT 1 3(3-0-6)
MA315 Mathematical Analysis 1

FwdsRuneu : aauld A.213

FEUUTIUINILTFaN9U Neweladuududnunuass ngufunluagilu-hikesansiad auveadiuiuess adn
uazasieliles Auseroaengy eytusvesiladdusuysifies Angeaauazaiaauesileddu Uswusiiul eynsuves
1IN

'
Yya o v =2

e : Widunbefeliginasdinyivseaeuld au.311
Prerequisite : Have earned credits of MA213
Real number system, topology on the real line, Bolzano-Weierstrass theorem, sequence of real
numbers, limits and continuity, uniform continuity, derivative of functions of one variable, maximum and

minimum of functions, Riemann integrals, series of real numbers.

Note : There is no credit for students who are currently taking or have earned credits AM311

A.332  WyAagaEY 3(3-0-6)
MA332 Linear Algebra
wiIng AyAdinveuvsng N13AIUNSTUYAZIULALUVENDLYATIU MTEAUTUVUUVENG AnoTiuuud v

LY a a

Sndunfu sTuvauMRBLduLarNaRas NQuenTIwes Usglinnwes srurdnuasiiivesuiginnmes nisulandadu
Aannz nnwesianz nswlandumrEndnuesu Ysginanunielu nszuiunisnsu-ling msuszendfivadandadu
Matrices, algebra of matrices, elementary operations and elementary matrices, rank of a matrix,

determinants, inverse of matrices, system of linear equations and solutions, Cramer’s rule, vector spaces, bases

and dimension of vector space, linear transformation, eigenvalues, eigenvectors, diagonalization of a matrices,

inner product spaces, Gram-Schmidt process, applications of linear algebra.
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333 dvadewwsssudosdu 3(3-0-6)
MA333 Introduction to Abstract Algebra

FUsduneu : dauld a.222

n3U nUdey nilaninns lawalasnguunainiiud afiadug uwarandnugiuveansy 3¢ Sedey duiinda
Iy afiadugusaraudngIuvesss Nan

Prerequisite: Have earned credits of MA222

Groups, subgroups, symmetric groups, cosets and Lagrange’s theorem, homomorphisms and

isomorphisms of groups, rings, subrings, integral domain, homomorphisms and isomorphisms of rings, fields.

A.351 /Ml 3(3-0-6)
MA351  Numerical Methods
Fwdadunieu : 1. aeuld A.212 vise A.112 38 A.217 %30 A.219 130 AY.102
2. ngAnwvisefinuinseuiu A.332 vive A.131
mAnniiamandeu nalnasvesEinsliiTudy nalRasYesTEUUANNSENA MIIHAIRAYEITTUY
aunsliiBady msUszinuiluig msssanaiidsaestiosdian oyiiusiaznsmuTTusideiuay msalaay
YDIAUN YR YWUS

'
Yy o v =2

e : LidunbieAnlvginasdnwmseasuld a.251
Prerequisite: 1. Have earned credits of MA212 or MA112 or MA217 or MA219 or
AM102
2. Have taken or taken concurrently with MA332 or MA131
Errors analysis, solutions of nonlinear equations, solutions of system of linear equations, solutions of
system of nonlinear equations, interpolation, function approximating and curve fitting, numerical differentiation

and integration, numerical solutions of ordinary differential equations.

Note: There is no credit for students who currently taking or have earmned credits of MA251.

A.381  nslUsuAsNAMIUIBITIRLAY 1(1-2-0)
MA381  Programming for Numerical Methods
IndsAunew: wefinw veAnwmdeudu a.351 viselasueusiRangussee
wialiansiunuasnsdeuldsunsudmiuisnsdiuay msldlusunsudusagulunsuidymilagldisnis
\TIFAY
(Inan1sfineaeszau S %3e U)
Prerequisite: Have taken or taking MA351 or Instructor Approval
Computational techniques and programming in numerical methods, use of some software packages to
solve problems using numerical methods.
(Study evaluation by S or U)
A.291  MssENlATIUNNALAAIENS (2-3-3)
MA291 Mathematics Pre-Project
Anlilusunsudfaguiiduduluminlassnumeadamans Indunsandadnnduasnsfnuuuainsassd

MseAUs1eTanAdnfansiiualskazinauls Hnyridoswulunisoruaugunnaivnig
a4



(Ianan1sAneIeseiu S wse U)

Discussion on topics of current interest in Mathematics, basic skills for academic reading, proposal topic
regulations and procedures, literature review, designing and planning of the project, report writing, project
presentation and software packages that are necessary to conduct the project in mathematics.

(Study evaluation by S or U)

A.391 1AS99UNLAY 1 1(0-3-3)
MA391 Special Project 1
F0sAuneu : 1. aaula A.291
2. 1ABANYIIY A.315 %39 A.331 %39 A.332 W30 A.376 130 A.377
nMseduTeitemendamanifiviuatonariala fnesdesdulunseunudsumadnns Suneuuas
sufoumsiauerdelasinu MSMUYNIUITSANTS NTIUALLAZEDNLULTURDUYBINTTTASINY NMSTusI8UUaY
nMsiEUeITalATNIY
(@mduthAnuiudi 3 Guduly)
Prerequisite: 1. Have earned credits of MA291
2. Have taken MA315 or MA331 or MA332 or MA376 or MA377
Discussion on topics of current interest in applied mathematics, basic skills for academic reading,
proposal topic regulations and procedures, literature review, designing and planning of the project, report writing

and topic of project presentation.

a.392  EnujiReunsadiaans 1(lsifoundn 200 Tug)

MA392  Practical Experiences in Mathematics
AnufoRnuludundemanifinseunquidemuemangesliitdosndt 200 Faludlumiesnuneigioionyui

Thindnwlésulszaunisalumsvau shanwdewhsenuldassmiieatfunsiinnuuazfonidmduasaduns

Hnau

(EmSuiindneiudil 3 DuduluTanansfinudessiu S vde U)

Extensive on - the - job training covering in Mathematics of at least 200 hours at a selected
organization that can provide working skill for students. An individual comprehensive report or practical project
related to the training assigned by the training organization must be intensively conducted under close
supervision of supervisors. At the end of the training, the student must submit a report of the project and also
give the presentation.

(Study evaluation by S or U)

A.412  NeNduAuUsBedau 3(3-0-6)
MA412 Functions of a Complex Variable

Jdanuneu : @euld A.213 w5e AU.102

JruUTIIUou Manduiuusitedeu syiusvesilaiduimuundsdeou sunsumasuasilesiduingei

USiusvesilendumuusiBetou nguiunvedlad-nienn aunsy  aeisud nufundiunndne mydensgy
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Prerequisite: Have earned credits of MA213 or AM102
Complex numbers, functions of a complex variable, derivatives of functions of a complex variable,
power series and analytic functions, integral of functions of a complex variable, Cauchy-Goursat theorem,

Laurent’s series, residues, conformal mapping.

A.491  1ASauNLAY 2 2(0-2-4)
MA491  Special Project 2
dsduneu : @auld a.391
nmsifelngfuuzhanernsdivinuiieuandiifuinuinin@nmnamsaUszgndBAnuuuinemans
TunsuAlgrivmeadinenans LazauIsasIBUNANUITEAUNENNITTEUUNAIIUNIANINIT L
Prerequisite: Have earned credits of MA391
Research in mathematics under supervision of an advisor to illustrate scientific thinking in the

solution of mathematical problems. Students have to write reports and give oral presentations.

4. 3P UANITATUVIAUUBNEIV

A enanaAIEns
§.211 a0m 1 3(3-0-6)
ST211 Statistics 1

JayanazAIkys NMIANYINNTTUNALAZIINNITNAGBY N15EN1TIVFI0E ATNTTUUI UaZAIT
wansnateayadwunyszinniazdoyaleliuia nsiseuiisunisuanuas n1svinlideyaluninsgiu nsdisae
AuduTUSTEnIeiuUT wunAnReafuanuduuaznisTians anunasidu Mudsdy MIuanuasAdangns nns
Uszanuammnivesiagmsvadeuausigiudmiulszvinsuilingy uazaesngy nislilusunsudifaguneada

Data and variable; observational and experimental studies; sample surveys; displaying and describing
categorical and quantitative data; comparing distributions; standardizing data; exploring relationships between

variables; concepts of randomness and simulation; probability, random variables, sampling distributions,

parameter estimation and hypothesis testing for one and two populations; use of statistical packages.

d.212  @0m 2 3(3-0-6)
ST212  Statistics 2

dsAuneu : geuld @.211

MIIATIERANLUIUTIL MIvadeulafiiasaes abflidmnines anduiusiaznsonnoaidaudu n1s
AessioynauaiuuuAaaan mseuauaunimiesiu nsneadnsun uasnsussgndld meldlusunsudniagd
NEDR

Prerequisite : Passed ST 211

Analysis of variance, chi-square test; nonparametric statistics; correlation and linear regression; classical
time series analysis; elementary quality control; other statistical methods and applications; use of statistical

packages.
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an.103  nslusunsunouiamesilosdy 3(3-0-6)
CS103  Introduction to Computer Programming
(LidumhefndmiudnAnwinaiviineinisreuiames uashAnw An.102)
wamAnesuresmsuiladam mssenuuu warmsiusunsuddaseads hernsaluayeumuneves
mwlusunsy silateya lassasnenisnivau enduuagnisdadimsiives
(No credit for Computer Science students and students who have taken CS102)
Introduction to algorithmic problem solving, structural design and programming, programming

language syntax and semantics, data types, control structures, functions and parameter passing.

an112  mslvsunaudeingilasdu 3(3-0-6)
CS112  Introduction to Object-Oriented Programming
(WidumheRndmiudnAnwinaiviinensreuiawes uashAnw An.111)
IeRUNaY: Wrefnwl  AN.103
anufifesiuieriunslusunamdsing siadeyaumsssy iouwatgadu msdunen Induesflaty Teres
Tanms
(No credit for Computer Science students and students who have taken CS111)
Prerequisite: Have taken CS103
Introduction to object-oriented programming, abstract data types, encapsulation, inheritance,

polymorphism, and overloading.

M.301  nsUsEnaunsmuInemansuazimalulag 3(3-0-6)
SC301 Entrepreneurship in Science and Technology

wnAensdugfusneuns ssduszneUYeHLEIAY TBMssugsRvieRmungsAalv nsfnwiarenullly
arufifosuieatunsiusarnisamu nanata n1seEn Mavimninensiyes MsInueugIia

Concepts of entrepreneurship, structures of business plans, starting up or developing business,
feasibility study, basic knowledge on financial and investment, marketing, production, human resource

management and developing a business plan.

9.221  nsBuBAATIidaya 3(3-0-6)
EG221  Reading for Information

Fdsdunou : aauld aw.172 w38 15.105

naiBne Aldlunesunuidsussavilioya eseilessadins dom wasiinnhausdeyaves
fiu Tnagudeyaildnnnesulaedouduilag ussidouaguany muidnuannuAnduisfunuiisulae
nsenUseY

Prerequisite: have earned credits of EL172 or TU105

Strategies used in reading informative texts; analysis of the language structure, content and the writer’s

presentation of information; practice outlining and summarizing as well as giving opinions about the texts through

oral discussion.

a7



2.241  msie-nsya 1 3(3-0-6)
EG241 Listening-Speaking 1

taduneu : aould a@v. 172 %50 15.105

Anauvumuaaunsalu@inuszdriu Anvinuelunsilssedudu nnisesnides figndfes Boufinmsssu
wavauusTnisuiAdestuaniunisalingg Afmuely ileadunusivlalunisaununamundangy

Prerequisite: have earned credits of EL172 or TU105

Practice of English in everyday use including basic listening skills; pronunciation; including study of the
culture related to given social functions, with the aim of helping students gain confidence in verbal

communication in English.

f19.295 AM¥I9INHEBIIVING 1 3(3-0-6)
EL 295 Academic English 1
FUsAunew: deuldl @w.172 vise 15.105
dietaiinuramndinguduininig aunsalddd@ifioulumsteasidunsnauandou antufindoya

o w a

drdgyandanils Tuiintrausunsideuiasnsiiauedeya ansnsaleulavinglazanungdiaanselln (3e9AUIUIA

)

v '

duiiflosdusznovauysal fimsdenldmenaumnzanfvisrunar fnguszasdlunsidou ansadeuasulannuvesses
fldilauazeru amsadadinuuazaeudonluniseivneg nsdunvaluaznsiiudeyaide saaiinuaungD
'mLLNuLLasﬁwmiﬁﬂmUizLﬁuﬁugm Weusenuwazdauananisanule

Prerequisite: EL 172 or TU105

This course is designed to enhance English academic skill. Through the course, students are expected
to be able to use learned vocabulary and phrases appropriately in speaking and writing, make good notes of
audio features and written texts for revision, writing, and presentation. The course also aims to enhance
students’ ability to write letters, e-mails and short essays with good organization and appropriate word
selection, summarize short audio and written messages, make good questions and responses in discussion,
interview, and surveys, plan and conduct a simple survey, and write survey report and present the results at

acceptable level.

f19.395  ATYIDINELTIIVING 2 3(3-0-6)
EL395  Academic English 2
Fdsuneu: a@auls @w.295
WelfiunuaunsauazinvenwdanguiminmsvesgFoulnonseuumenuunaeniazidenussiiud
Aeondastudosiiaula anunsovhenudlasssiinseidesiionn annsndeuauasdoutoyaiidentulmlaenis
Wasumuarlnseadianiulupnumnediy amnsausseisuasideusus se1e01m WHUNILazNTINLAAITaYa N
nsfinwnardsdaundstoyaldesnagnies annsovhlassmsfinuiiiinnududousintu uazanmnsadousenuuay
Wauenani1sanwle
Prerequisite: EL 295
To advance student’ English academic skills for more advanced level so that they will be able to
comprehend and analyze long academic articles, summarize long written messages, rephrase and paraphrase

academic paragraphs and selected academic articles. Students will also be trained to describe and write
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description of academic and survey graphics, credit source of information, plan and conduct a purposeful survey,

write abstract and survey report, and clearly present the survey results.

FPBNANAAIENINISRY

d.211  @0a 1 3(3-0-6)
ST211 Statistics 1

‘ﬁa;&aLLazﬁ’gLLﬂi NIANYINNITEUAALALINAIINAGD NITEITIVAIDLIT ATTNTTUU LLazmiLLamwa‘ﬁai&a
ﬁTWLLmUizLﬂV}LLazSﬁa%aL‘?jw%mm ASUSHUA—UNITUANUAY miﬁﬂﬁ%;ﬁmﬁummgm NNSENTIVANUAUNUSTLUIN9H
wus LLmFﬁfﬂL?‘isj’gﬁwmme‘jmasnﬁﬁ’mm Aunvzdu MuUsdL N15uanuadAdieg 1 MalszanaAniwesaynis
nedeUaAgud M UsTInTvilngy warassngu mslilusunsudSagunsada

Data and variable; observational and experimental studies; sample surveys; displaying and describing
categorical and quantitative data; comparing distributions; standardizing data; exploring relationships between
variables; concepts of randomness and simulation; probability, random variables, sampling distributions,

parameter estimation and hypothesis testing for one and two populations; use of statistical packages.

§.212  @0n 2 3(3-0-6)
ST212  Statistics 2
Jdaruneu : geuls @.211
NMFUATITYANNLUTUTIY NMnegeulaniidaes ainlidams1dwes andunusiazn1sonnoadady n1s

wsgeunNIIAMUUAAAAN NsAIuANAuA UBRY FBnsneadifau wasnsuszendld nislilusunsudnsagy

D

NEDA

Prerequisite : Passed ST 211

Analysis of variance, chi-square test; nonparametric statistics; correlation and linear regression; classical
time series analysis; elementary quality control; other statistical methods and applications; use of statistical

packages.

8226  enuhandussznszuaumsalnuaainuszgndidody 3(3-0-6)
ST226  Introduction to Applied Probability and Stochastic Process
Jdsauneu : 1. dould @.211 wise wwefinw AU.102
wso 2. @ouls 4.211 e wednw) A.213
Uindmnmhandu mmnhesfuuuuifoulusazenundudasy fuusdu msuanuaswesilsdduvosinuysdy
il Aaiaving Fuusdulidedosazseilomwnwia nmsuanuassiuvesiuusdy fuvsduiidudassiu nisuan
uasesilsiduresininesdy Amamneveanninesdn mmavsnediteuly Tgundao nszuiumsthes nszuIumsyh
Tl dhuvuumeesdosdiu nsfiuna nszuaunsndeulmuuuusy Mstudmdnmanditosu
Prerequisite : 1. Passed ST 211 and studied AM 102
Or 2. Passed ST 211 and studied MA 213
Probability space; conditional probability and independence; random variables; distribution of a

function of a random variable; expected values; some useful discrete and continuous random variables; joint
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distribution of random variables; independent random variables; distribution of functions of a random vector,
expected value of a random vector; conditional expectation; Markov chains, Poisson process, renewal process;

introduction to queueing models; martingales, Brownian motion process; introduction to mathematical finance.

M.301  msUsznaunIsiuIneAansuazinalulag 3(3-0-6)
SC301 Entrepreneurship in Science and Technology
wnAansiduguszneuns ssdusznouvesunugsia Tmsisugsievieann gshelwl nsdnwauduly
e mmilﬁaaﬁulﬁmr‘w”umi@uua:msamu NIAAIN NISHAR NFUSMINTNEINTUYBE N15IAVIUNUGIAT
Concepts of entrepreneurship, structures of business plans, starting up or developing business,
feasibility study, basic knowledge on financial and investment, marketing, production, human resource

management and developing a business plan.

f89.295 AMYIDINELTIIVINIG 1 3(3-0-6)
EL 295 Academic English 1
FUsAunew: deuldl @w.172 vise 15.105
dotaniinugniwsingudiving anmnsoldsdiiSeulunisdomsidunmauasdou antufindeya

'
o W a

drfggandenile Tuiinsnaununsideunaznisiiausteys a1unsaeuInningwaz g diaansata (389A1UIUIN

17
v '

duiiflosdusznovauysal fimsidenldmenaumnzauduieuiar quszasdlunisidou aunsadouagulamnuveses
ﬁiﬁﬁmasém ﬁ’]ﬂﬁﬂél;ﬂﬁ”lﬂ’mLLa%ﬁ]aUﬁWﬂﬁﬂuﬂ’]'ﬁ@ﬁUﬁ‘c’J msé’mmwzﬁuasmsLﬁu%yaﬁé’s smﬁgﬁﬁmma’mwmmmu
wazvhmsAnuUssiuiiugy Seunsnuiasiaueramsanuld

Prerequisite: EL 172 or TU105

This course is designed to enhance English academic skill. Through the course, students are expected
to be able to use learned vocabulary and phrases appropriately in speaking and writing, make good notes of
audio features and written texts for revision, writing, and presentation. The course also aims to enhance
students’ ability to write letters, e-mails and short essays with good organization and appropriate word
selection, summarize short audio and written messages, make good questions and responses in discussion,
interview, and surveys, plan and conduct a simple survey, and write survey report and present the results at

acceptable level.

f19.395  ATYI9INETIIVINTG 2 3(3-0-6)
EL395  Academic English 2

FdsAunew: deuld @w.295

WeiiuAnuannsanazinwe MuSinguiininsvesiseulasniseuunanuvaennazdenyseiiud
AerdastuiFesiianla aunsavharudlawesiieneidesiien aunsndeuauanfoutoyaiidentulmiaonis
Wasuiuarlasaiiniwiluanumneifis aunsausseiuasioudiussersniw unugiiuaznsimuanadoyasn
nsfinwuarddaundstoyaldesnagnies annsovhlassmsfinuiiiinnududousintu uazanmnsadousenuuay

Juausnanisanwle
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Prerequisite: EL 295

To advance student’ English academic skills for more advanced level so that they will be able to
comprehend and analyze long academic articles, summarize long written messages, rephrase and paraphrase
academic paragraphs and selected academic articles. Students will also be trained to describe and write
description of academic and survey graphics, credit source of information, plan and conduct a purposeful survey,

write abstract and survey report, and clearly present the survey results.

a151  mslWsunsuroniamefilesdudmiunsiu 3(3-0-6)
MA105 Introduction to Computer programming for Finance

nslUsunsumenfiumefidesiu Saneiuuarinssaine hensaiuazanumue siadeyauariands lnsaad
N1IAIUAN Heriau LLazmiUizqﬂm‘T‘ﬁmdﬂ’ﬁ@u

Introduction to programming language, algorithm and structure, syntax and semantics, data types and

parameters, control structures, functions, applications in finance.

5. AP ANITAIULAAN

FynenanAIEns

A.316 NMTAATIIINADS 3(3-0-6)
MA316 Vector Analysis
Fwdaduneu : @auld A.112 ¥3e A.213 W30 A.217 %50 A.219 ¥3e AU.102
nnwes fvadinvesanined lsidudanmes aunsdeiuusaiuvesdulfauasiuia eyiusyosiled dudn
LN farlun1seyRusdwINmes UsHusaudu UsiusauiawasUsiusaudsunnms ngufunusnusuenis
Ansgianees anudidesiuiniumuees mivszgndurasdadaanmesfumssasssadnmand
Prerequisite: Have earned credits of MA112 or MA213 or MA217 or MA219 or AM102
Vectors, algebra of vectors, vector-valued functions, parametric equations of curves and surfaces,
derivatives of vector-valued functions, vector differential operators, line integrals, surface integrals and volume

integrals, integral theorems of vector analysis, introduction to tensors, applications of vector calculus in

mathematical modeling.

A317  uARQAATUG 3(3-0-6)
MA317  Advanced Calculus
FUsduneu : aauld A.112 w3e A.213 ¥3B A.217 w3 A.219 156 AU.311
AIAULAYDUNTUTDITIUIUITI BUNTUANST DUNTULNARBTY DYNTUNELADT SIAULA £OUNTUTBINIATY N3
naaouNIgitn autRvesdifulazeynsuvesnsgiinienuiisadesiunnzanudeiiios syusuazUsiusuesoynsy
vosilandu fadduunuuuaring sunsuesusiusyiSesuasnanisuUasites
Prerequisite: Have earned credits of MA112 or MA213 or MA217 or MA219 or AM311
Sequences and series of real numbers, convergence tests, power series, Maclaurin series, Taylor

series, differentiation and integration of power series, Taylor’s formulas and approximations, sequences and
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series of functions, properties of uniform convergence of sequences and series of functions with continuity,

derivatives and integrals, gamma and beta functions, Fourier series, Fourier integral and transform.

A.318  aunsigeeunustan 3(3-0-6)
MA318 Partial Differential Equations

dsduneu : aauld A. 313 vi3e A.214 %50 A.209 e AU.201

aunslveyiusdes aunsAuseu aunsAAuazaNNIsatUa nswendudsuazau iRdady gnIvDINIY
wazn1sUssgnanulagmAvey Ten1swUsiuvesdiulsiasy nsuszendldnisudamateuagnisulasmises

Auaunsiseuiusay

Prerequisite: Have earned credits of MA 313 or MA214 or MA209 or AM201

Partial differential equations, the heat equations, the wave equations and Laplace equations, separation

of variables and linear property, Green’s formula and applications in boundary value problems, variation of

parameters, application of Laplace and Fourier transformation to partial differential equations.

A.327
MA327

N LU0 3(3-0-6)
Set Theory
Jdsruneu : @aula a. 221

noeanudanavesueiiala uuTduiui Snudinisdu danelvesnisifenuaz JUluuBu Nauya

U 9INFIUVBITLUUTIUIUII

Prerequisite: Have earned credits of MA221

Zermelo’s set theory, ordinal numbers, cardinal numbers, axiom of choice and its equivalences, the

foundation of real number system.

336  nangl 3(3-0-6)
MA336 Semigroup

dsduneu : dauld a.221

LLmﬁmdagmﬁuaﬁaﬂqﬂ ANUFITUSYRINTY ﬁqﬂqﬂl,%mﬁm f”imqﬂmﬁu
LLazﬁqﬂ§UﬂﬁiLLUaﬂ

Prerequisite: Have earned credits of MA221

Elementary concepts, Green’s relations, simple semigroups, inverse semigroups and transformation
semigroups.
A.337 NI 3(3-0-6)
MA337  Number Theory

FJordadunau : @auld m.221

NIMsaei TuneuisuuvgAdauazkadullas aunaLaznsUszend aunisialeuviulni Inenissiadu

Handulunguiduau induilessass 1nUgugIu dunnAeidEes LavdIusoilos
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Prerequisite: Have earned credits of MA221
Divisibility, Euclidean algorithm and consequences, congruence with applications, Diophantine equations,

cryptology, number-theoretic functions, Euler-phi function, primitive roots, quadratic residue, continued fractions.

A.338  vgufsiauazinensdsiaau 3(3-0-6)
MA338 Coding Theory and Cryptography
Ataduneu : @auld AU.200
nguisiatowiu svadaudy sausuis svaduiiea veuslunguista Inenadhsaduidesdu udanis
WN9RE0N5L0aLD
Prerequisite : Have earned credits of AM200
Introduction to coding theory, linear codes, Hamming codes, MDS codes, bounds in coding theory,

introduction to cryptography and RSA encryption.

A.346  LSUIANAGININRNY 3(3-0-6)
MA346 Projective Geometry

Fwdsduneu : aauld A.131 w30 A.332

U3IBanmang sunulenmaty N1SUUAUTNINaNY NeuiuNATISN Naufunundia ndgdiu sUluy
AMAIADILATNIAAANTIE

Prerequisite: Have earned credits of MA131 or MA332

Projective spaces, projective planes, projective transformations, Desargues Theorem, Pappus Theorem,
duality, quadrics and conics.
366  wauinswilasduuaznauszynd 3(3-0-6)
MA366 Introduction to Graph Theory and Applications

Fwdsduneu : @auls aU.200 wie An. 101

wmsRsiuguvemguinT 38 Tndns neluld anmidesles nsmleesiaes nywiuefiafu nslids
U MIseed 91891 nsuszendldnanlunisuitamiusing

Prerequisite : Have earned credits of AM200 or CS101

Basic concepts of graph theory, paths, cycles, tree, connectivity, Eulerian graphs, Hamiltonian graphs,

planar graphs, coloring of graphs, matchings, networks, selected applied problems.

A367  NEfNY 3(3-0-6)
MA367 Game Theory

FdsAuneu : aeuld au.200

N Fuliing vguenan inuemusuniavesinlng nsRunaens waensUsEyng

Prerequisite : Have earned credits of AM200

Matrix games, game trees, utility theory, prisoner’s dilemma, strategic moves and applications.
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A.416  NFAATIZRANAAIENS 2 3(3-0-6)
MA416 Mathematical Analysis 2
JvsAuneu : @auld a. 315
nenelaguu R” waunagu noujuneninaguuesdundn nquiuneaunaguueslaiu-usisa nguiun
Aenfuusiusitud-afadion nauiurlunismeyiusvesiterdu vanefuys nquiurlunsmuiiusuansdy
Prerequisite: Have earned credits of MA315
Topology on R", covering sets, Lindelof covering theorem and Heine-Borel covering theorem,
theorems of Riemann-Stieltjes integrals, theorems of differentiation of functions of several variables, theorems of

multiple integrations

426 veneladilosdu 3(3-0-6)
MA426 Elementary Topology

Avdsduneu : gauls A.315

ﬂ%gﬁwawaiaﬁuazauﬁ’aﬁugm waida walauazeglndlAs Uinlideszognms Uigliudysal mmusielilesves
Harduuagilaiduaumdugiu mnudeules mnunsedu

Prerequisite: Have earned credits of MA315

Topological spaces and basic properties, open sets, closed sets and neighbourhoods, metric spaces,

complete metric spaces, continuity and homeomorphisms, connectedness, compactness.

A.036  NYANAUINGTTU 2 3(3-0-6)
MA436 Abstract Algebra 2

Fdessunau : @aule a. 331

nyUasy v unaudugiu n13n329veIngy Mgufunvedlad iy aunisuendiusenaukuuie)

U
Tnwulefayvdfny
Prerequisite: Have earned credits of MA331
Symmetric groups, isomorphism theorems, group action, Sylow theorem, polynomial rings, unique

factorization domain, principal ideal domain.

A.A46  LIUIANIALTIDYNUS 3(3-0-6)
MA446  Differential Geometry
dsduneu : aauld A.316
dldsluszununasluyinfl gesiiseiu saunslelumediunin nauivesin anuldmweamduazauilduade
VWA UNUBANE-UBULUA
Prerequisite: Have earned credits of MA316
Differential geometry of curves and surfaces, Frenet formulas, isoperimetric inequality, local theory of

surfaces, Gaussian and mean curvature, Guass—-Bonnet Theorem.
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A.447  15UIRUALGINTHUAS 3(3-0-6)
MA447  Transformational Geometry

dsduneu : aauld a. 332

sRdladunssALazNsuUaIENsIA sAtingAdaLazNIsWaILUULATA
LSVIMENAUDNUUUYATA

Prerequisite: Have earned credits of MA332

Affine geometry and affine transformation, Euclidean geometry and transformation, non-Euclidean

geometry.

A. 456  TWsunsudnsagumendinanans 3(3-0-6)
MA456 Mathematical Packages
WdaAufeu ¢ 1. weAnw A.313 uag AN.103 way
2. wefnwvsefnymieuriu A.332
nsldeulvsunsudnsaguneediamans msldlusunsudndagulunmsdunandasvadauasnsiuinands
fivadinsuiunandauazaunisidseyius niadeunsl nsUszgnaldlusunsudniaguneadnamansivau
AIUAN 9)
Prerequisite: 1. Have taken MA313 and CS103
and 2. Have taken MA332 or taken concurrently with MA332
Mathematical package programs, using program tools in geometry and algebra geometry including
calculus and differential equation, implementation for graph drawing, applications of mathematical package

programs in related fields.

Au.321  Anuan1sai 3(3-0-6)
AM321 Linear Programming

ndsduneu : aauld A.332 w38 A.131

uan1slady nisassiuuuimuanisdadu Bdansm BFumand n1zegiu BTumdndaiug 3

<

Beswianuly nMslilusunsudidagulunmsuidymivuenisgady
v : lidumheRelyigiimds@nvvioaould a.466

Prerequisite : Have earned credits of MA332 or MA131

Linear programming, formulating linear programming models, graphical method, simplex method,
duality, dual simplex method, sensitivity analysis, and use of some optimization packages to solve linear

programming problems.

Note : There is no credit for students who are studying or passed ST 466.
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aU.327  wadiannsmamansdign 3(3-0-6)
AM327 Optimization Techniques

AvsAuneu : @oauls aU.102 ie A.213 39 A.112
mia%'w?f’gl,wmﬁmmmmsﬁ"qm mimmmmzﬁqmLLUUi@JﬁﬁauMﬁm%’U@hLLUiLﬁ&nLLawawﬁaLLUi NITMIANANE
fgauvuiideuly fguainsiud mawasymmanangigauuuifoulliduuuulififouly Goulvangu-ariu-
iaLnes

Prerequisite : Have earned credits of AM102 or MA112 or MA213

Formulating optimization models, unconstrained optimization for one and several variables,
constrained optimization, Lagrange multiplier, transformation of constrained optimization problems to

unconstrained optimization problems, Karush-Kuhn-tucker conditions.

AU.331  AIUUULBeAfInAEns 1 3(3-0-6)
AM331  Mathematical Models 1

Jderuneu : @eauls AU.201 wse A.214 w38 A.313

RANNISUANTAS NAMUUTIAIAAERNS "T%maLﬁanfﬁuua3%uqﬂumia§wéhLL‘UUL%maimmami%ué’uuashi
L%QLﬁuLﬁammaLaasiqml,azmamawiat.ﬁaq

Prerequisite : Have earned credits of AM201 or MA214 or MA313

Principle and formulation of mathematical models, elementary and advanced methods in formulation

of linear and nonlinear mathematical models for discrete and continuous solutions.

aU351  adlamansidsmsiaidosdu 3(3-0-6)
AM351 Introductory Combinatorial Mathematics

Ataduneu : @auld AU.200

nsi3sauazn1siden nguiunviung vdnnsianduagdneen flaidunediin anuduiusdowin wnfn
fuguvenseeniuudnsdn waenguiniswasiuvedne,

Prerequisite : Have earned credits of AM200

Arrangement and selection, binomial theorem, inclusion-exclusion principle, generating functions,

recurrence relations, introduction to combinatorial designs and Polya’s theory of enumeration.

8321 vpufiaruinndudedu 3(3-0-6)
ST321  Introduction to Probability Theory
FdsAunau : 1. @euld 4.211 waslafinwn A.213
o 2 asuld @211 uasnefnw) au.102
U3giidhegrauazimgnisal dawetienanieady anuesdulifeuluwazaududass duusduuazns
nanuasnandu fleddunisuanuasaray Aaiavane  nauiun il nsuanuasesileiduveasiudsdumils
# HeriFumsuaniasdan dudsduifudasyiu msuanuasanuhazfuiideuls Amemnevesilerduvesiuysdy

Aauuneiiauly
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Prerequisite : 1. Passed ST 211 and studied MA 213
or 2. Passed ST 211 and studied AM 102
Sample space and events, axioms of probability; conditional probability and independence; random
variables and their probability distribution; cumulative distribution function; expected value; Chebychev’s
theorem; distribution of a function of a random variable; joint distribution functions; independent random
variables; conditional probability distributions; expected value of a function of random variables; conditional

expectation.

8.322  AfeddAAIEas 1 3(3-0-6)
ST322  Mathematical Statistics 1

AvsAuneu : aeule @.321

Tuund Aeddunoidaluamd mawanuassesividuresinuusduvisiuazinnnimileth adfsudu n1suan
LasAdeE 9ISz EInsiinsuanuasUnd Msgidiives  fuusduuaznguiundndifn autfivesinuszuna uuuga
LLazﬁ%'miUizmmﬁmumm

Prerequisite : Have earned credits of ST321

Distributions functions of random variables, transformation techniques for more than one random
variables; moment — generating function, order statistics; limiting distribution; central limit theorem, point
estimation and properties of estimates, completeness, Crame’r - Rao inequality, Rao - Blackwell theorem, Bayes

estimation.

FY1LNAMAAIEASNITIRY

A.356  IngnsteyadmiuadinAansnisiy 3(3-0-6)
MA356 Data Science for Financial Mathematics

FUsAunau : aeuld a.211

amudifesiuierivinenmateya nsldnuseniuasdmiuinnsuasiinnesidoyanismaiu nisthdeya

¥ o

Whgsruu msdamleadeya nsidendiiUs n1snsestoya MsTINteya
mslsgiteyadamssan maiaueteyaluziuuusieg malifuuuiiugulunsinmsideya msldveruniie
aLIEIIUNTAIMNITRY

Prerequisite : Have earned credits of ST211

Introduction to data science. Using software for data manipulation and data analysis in finance, data

loading, data preparation, features selection, data filtering, data aggregation, descriptive data analysis, data

presentation. Using basic models in data analysis. Using software for simulation in finance.

A.376  afaAtansn1samulunalavanning 3(3-0-6)
MA376 Mathematical Investment in Financial Market

JEUUNIRY 1ASIET1MaIANITRY #a1ARTIENTYY AANARSIENSNE MANANTSELSYHINIUSEA HARDULIY
ALY ﬁiﬂaa’ﬁ%’auualﬁamiﬁm?{ﬂa NTNATILANENNTNG NITUSININGUIEANTHG N1TINUHUNITAMNY ATIENTYU 75

A5l NBIUTI MUILAMU ATIATOUNUSIALARIABYWUS
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Financial System, The Financial Markets, Equity Market, Bond Market, Derivatives Market, International
financial markets, Return of an investment, Risk, Information for Decision Making, Security Analysis, Portfolio

management, Investment Planning, Equity, Bond Mutual Fund, Unit Trust, Derivatives.

A377  ANAAEASAISIRY 3(3-0-6)
MA377 Mathematics of Finance

fuguremguinends fugiuvemguiisisena ShmaneuunurenIsamu TomsdrszAudud s
Ussgndnnuiinenide vhdedugiiinaula

Basics of Interest Theory, Basics of Annuity Theory, Rate of Return of an Investment, Loan Repayment

Methods, Application of Interest Theory, Other Interesting Topics.

A378  ANTIATITIIIUIUIUNINITRY 3(3-0-6)
MA378 Quantitative Analysis in Finance

Tsduneu : aauld MA3T76

A1 3UANIA1 MITIBLUURBLERILATAIIENI Snsmenielasuszana Andeusiauazailddng
Uszlamu n5AAsesisuiuyy neauuazmsamusie qusdulargidufiumanisiu wdedugiiiauls

Prerequisite : Have earned credits of MA376

Time Value of Money, Continuous Payment, Installments, Estimated Rate of Interest, Depreciation, Cost

of Capital, Capital Budgeting, Fund Analysis, Reinvestment Analysis Financial Immunity, Other Interesting Topics.

A.379  BUNUSININISRUBIANIAAENS 3(3-0-6)
MA379 Mathematics of Financial Derivatives

AvsAuneu : @aula MA376 uag MA377

LUUTIa8331ANE13s  wuuS1assaailddeides wuuasisaatdeiies Nesdauariinmeda
poUtu mstmussmesUdu matlestunnindes msdansmesanisamu fdeduqiuiaula

Prerequisite : Have earned credits of MA376 and MA377

A Simple Market Model, Discrete Time Market Models, Continuous Time Market Models, Forward and
Futures Contracts, General Properties of Options, Option Pricing, Hedging, Portfolio Management, Other

Interesting Topics.

A.457  AITIATITUITUY 3(3-0-6)
MA457 System Analysis

arwddauesnelulafansaumaressdng fugumstannszuy Suselunsiaunsyuy Msinszissu
N159ANKUUTEUU NTIATIERAZNNTORNKUUTEUUTING MIsenwuudfnsoiugldnisly

Importance of Information technology for organizations, Foundations of systems development, Systems
Development Processes, Structured analysis, Structured design of data, Object-Oriented Analysis and Design,

Design of user interfaces.
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a.458  TWsunsudnsagulugmaunssuuazn1situ 3(3-0-6)
MA458 Software Packages in Industry and Finance

Idsduneu : wefnwvizeRnyimieuiu a.378

Wsunsudnsaguandiaa)d1miu: WnsRuYednddAng N5ATIZRUNsRtiY nMsnensalselauszdnl ms
UFuudagaluwualdunian1stiu n1sneInTalaun1stiy YaA17eadumuial NMsIRrieuUssaIatiuEan Auuueiumuy
M3 PRAUNULALLALIBLIT Adeusinuayn1® Y

Prerequisite : Have taken or taken concurrently with MA378

Using software packages (Excel) for: Corporate Financial Statements, Analysis of Financial Statements,
Forecasting Annual Revenues, Turning Points in Financial Trends, Forecasting Financial Statements, Forecasting
Seasonal Revenues, The Time Value of Money, Cash Budgeting, Cost of Capital, Profit, Break-Even, and Leverage,

Depreciation and Taxes.

A.AT6  NITAATIZWBUNTUIAININITRY 3 (3-0-6)
MA476 Financial Time Series Analysis

Ideruney : geuls @.212

BUNTUIANNNTRULAEINYAIRINE  AUURATINITUANLIVBNANDULNY;  NITIATIIOUNTUNIANTLE 67
wuumsanaeslui (813 sgine FuuuAednndeud (Sue) egheie fMuuueensidue anylinisinuilonie

FWUUBANIa; MkuuwlsuTiwidifeuly Muvuuususiuieieulvannsslud Fuuuensy) duuuwlsysiusn

e

Aeulvanneslusideld Fwuunsy) Fwuuieoistewwuuardmas muwuuliledy duuvanaaglusidaunus
(Fwuums) fnuueansidsulsuildsuseu @wuuams) 35nmslildnisiwes; msmeaeuanuldidudadunazng
NYINT

Prerequisite : Have earned credits of ST212

Financial time series and their characteristics, distributional properties of returns; linear time series
analysis, simple autoregressive (AR) models, simple moving average (MA) models (MA), ARMA models, unit-root
nonstationarity, seasonal models; conditional heteroscedastic models, autoregressive conditional heteroscedastic
(ARCH) model, generalized autoregressive conditional heteroscedastic (GARCH) model, exponential GARCH
model; nonlinear models, threshold autoregressive ( TAR) model, smooth transition AR ( STAR) model,

nonparametric methods; nonlinearity tests and forecasting.

A.477  WadeNiAwneAfinAanINISRY 3(3-0-6)
MA477 Special Topics in Financial Mathematics
demeadinAaninisuiligdeuiuindu lundngns

Special topics in financial mathematics which is not a regular part of the curriculum.
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A.366  nqufinsvibasdunaznisuszynd 3(3-0-6)
MA366 Introduction to Graph Theory and Applications
dsduneu : @auld au.200 wise an. 101
wATuARugIuTMguingnl 38 Tgdns nelils anwidesles nmleesiaes navlusfiadu nsmids
FPUU M5sEUNed Denu nsuszgndldnsmlunsuitymaiusingeg
Prerequisite : Have earned credits of AM200 or CS101
Basic concepts of graph theory, paths, cycles, tree, connectivity, Eulerian graphs, Hamiltonian graphs,

planar graphs, coloring of graphs, matchings, networks, selected applied problems.

A367 MUY 3(3-0-6)
MA367 Game Theory
Adaduneu : aauls AU.200
nuisnd suliing ngueiia inuanuauinlavesinlny nsiAunagns wazn1sussnd
Prerequisite : Have earned credits of AM200

Matrix games, game trees, utility theory, prisoner’s dilemma, strategic moves and applications.

Au.321  AvuanIsaduy 3(3-0-6)
AM321  Linear Programming

FvdsAunow: aeuld f.332 w38 A.131

uanslady nisadesfuuuimuanisdadu BBansm FFumand nzeiu BTumdndaiug
myinszinuly nislilsunsudidaglunsuilaymimunnisdadu
vanew : ifumieReliiddsdnwwidoaould a.466

Prerequisite : Have earned credits of MA332 or MA131

Linear programming, formulating linear programming models, graphical method, simplex method,
duality, dual simplex method, sensitivity analysis, and use of some optimization packages to solve linear
programming problems.

Note : There is no credit for students who are studying or passed ST 466.

AU.326  AMUUANISITNIIUIUANLAZAILUUTIE9Y 3(3-0-6)
AM326 Integer Programming and Network Models

dsAuneu : edne Au.321

Avuanadadiuaudy mssfednuuivuansdaiaudy mamdneuiiing iaafiinaregnussasd
FunerAsusdLausuY Jayminisimunay damasianan Jamnsuuds fuuuiiea msldlusunsudnsagulu
mMsuAdymuansIBeIuIuAL

Prerequisite : Have taken AM321

Integer programming, formulating integer programming models, branch and bound algorithm,
assignment problems, scheduling problems, transportation problems, network models, use of some optimization

packages to solve integer programming problems.
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aU.327  wiadlansmAnmuziige 3(3-0-6)
AM327  Optimization Techniques

AvsAuneu : a@ould AU.102 wse A.112 38 A.213

ﬂﬁa%’mﬁ’gLLuumimmmmxﬁqm mi‘mﬂ'wmmxﬁqmwuhi:ﬁLﬁaulmﬁm%’uﬁaLLﬂﬁLamLLawmaéqumi A1
AmnzfigauuuiiFeuly fguainsiud msuvadigmmsmanmnsfigauuuiifeulalnduuuulsifiFeuly Feuls
AI3Y-ANU-IALNDS

Prerequisite : Have earned credits of AM102 or MA112 or MA213

Formulating optimization models, unconstrained optimization for one and several variables,

constrained optimization, Lagrange multiplier, transformation of constrained optimization problems to

unconstrained optimization problems, Karush-Kuhn-tucker conditions.

6. 3183V LANLES
A.207  ARAANEASANRSUTINUTZIIY 3(3-0-6)
MA207 Mathematics for everyday life
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The application of and Statistics for everyday life including banking and financial, business, Mathematical

modeling, beauty of Mathematics and statistics for data collection and decision making.

A.208  AmAAIEASEN1TUALININ1SRLTLTIN 3(3-0-6)
MA208 Mathematics for Life Financial Planning
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Introduction to Finance, Inflation, Deflation, Measures of money, Interest, Annuities, Installment debt,

Depreciation, Depreciation Formula, VAT, Personal Income Tax, Tax Planning, Financial Planning, Investing for

Retirement, Other interesting topics.

7. ndniidaseulinede/ans/maivy/vangasdudawnGeu
A1l unRedAaNugIY 3(3-0-6)
MA111 Fundamentals of Calculus
quisdsadnmans szuununariteddudou unsafaoyiusuasyitusvasileddusuaden 2 anw
seillos oyius waznsuszgndouiud Ufyius wadansmuTiusiasnisuszenduiiug Uiiuslinssuuu eunsy
nguvesndiaevesilyituiiugu
msmUERuddsian oy

Yy o o =

e « Lidunbefnliginasfinymseasuld A.211 vie A.216 wse A.218 vise AU.101

U

61



Mathematical induction, number systems and elementary functions, calculus of one variable functions,
limit, continuity, the derivative and its applications, antiderivatives, techniques of integrations and its

applications, improper integrals, series, Taylor’s Theorem for basic functions, numerical integration.

Note : There is no credit for students who are currently taking or have earned credits of MA 211 or MA216 or

MA218 or AM101

A.l12  svAdadessiuasuAaadaUszand 3(3-0-6)
MA112  Analytic Geometry and Applied Calculus
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Prerequisite : Have earned credits of MA111

Analytic geometry, polar coordinates, vector algebra in three dimensional space, line, plane

and surface in three dimensional space, limit, continuity derivative and integral of vector valued functions,
calculus of real-valued functions of several variables and theirs applications, introduction to line integrals,
surface integrals, Gauss’s Theorem, Green’s Theorem and Stokes’ Theorem, Fourier and Laplace analysis and
theirs applications.
A.113  upagaadmSuIneImansUsTend 3(3-0-6)
MA113  Calculus for Applied Science
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Real number systems, functions, infinite series, limits and continuity of functions, derivatives of
algebraic functions and transcendental functions, the chain rule, derivative of implicit functions, higher order
derivatives, related rate and its applications, antiderivatives, indefinite integrals, definite integral, integration by
substitution, limits and continuity of multivariable functions, partial derivatives and the chain rule, higher order,
partial derivatives, derivative of implicit functions.

Note : There is no credit for students who are currently taking or have earned credits of MA 211 or MA216 or

MA218 or AM101

62



A.131  Neadadaduuszend 3(3-0-6)
MA131 Applied Linear Algebra
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Theorems of matrices, Hermitian matrices and unitary matrices, LU-factorizations, vector spaces,
linear independence, dimensions, rank of matrices, applications of matrices for solving systems of linear
equations, inverse of matrices, determinant, Cramer’s Rule, linear transformations, inner product spaces,

orthogonal complement and least square, eigenvalues, eigenvectors and its application, diagonalization of

matrices, basic concepts of tensor.

A.209  unAgdAuazaunsdeayRusidacy 3(3-0-6)
MA209 Calculus and Elementary Differential Equations
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Prerequisite : Have earned credits of MA218

Limits and continuity of functions of several variables, partial derivatives and the interpretation in
geometry, higher order partial derivatives, implicit partial differentiation, the chain rule, total differentials and its
applications, maxima and minima of functions of two variables and its applications, first and second order
differential equations, method for determining general solutions and particular solution of differential equations
and the application in modeling of scientific problems, matrices, solution of system of linear equations,
eigenvalues, eigenvectors, systems of differential equations and its applications.

Note : There is no credit for students who are currently taking or have earned credits of MA219

A.214  EUNTTRYNUS 3(3-0-6)
MA214 Differential Equations
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Prerequisite : Have earned credits of MA112 or MA219

First order differential equations, second order differential equations, homogeneous linear differential
equations, nonhomogeneous linear differential equations, differential equations of higher order, series solution of
linear differential equations, special functions, partial differential equations, the Laplace transform and Fourier

transform, introduction to nonlinear differential equations, applications engineering problem solving.

A.216  umapdadmiudiauAans 1 3(3-0-6)
MA216 Calculus for Social Science 1
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Limits and continuity of one variable functions, derivatives of algebraic functions and transcendental
functions, implicit differentiation, higher order derivatives, Roll’s theorem, the mean value theorem, applications
of derivative for determining limits and maximum and minimum of functions, differentials and its applications,
antiderivatives, indefinite integrals and integration, definite integrals and application of area solving, functions of
several variables, limits and continuity of functions of several variables, partial derivatives, the chain rule, total
differential and its applications.

Note : There is no credit for students who are currently taking or have eamed credits of MA111 or MA211 or

MA218 or AM101
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MA217 Calculus for Social Science 2
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Prerequisite : Have earned credits of MA216

Matrices, determinants, solutions of system of linear equations, higher order partial derivatives,
application of maximum and minimum of several variables functions with unconstraint and constraint,
techniques of integration for one variable functions, polar coordinates and area in polar coordinates, multiple

integration and its applications.
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A.218  umagdadmuIneAans 1 3(3-0-6)
MA218 Calculus for Science 1
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Limits and continuity of functions, derivatives of algebraic functions and transcendental functions, the
chain rule, derivative of implicit functions, higher order derivatives, applications of derivative, differential and its
applications, antiderivatives, indefinite integrals, techniques of integration, definite integral and geometric
applications of integral, infinite series.
Note: There is no credit for students who are currently taking or have earned credits of MA111 or MA211 or

MA216 or AM101

A.219  ueagaadmiuIneans 2 3(3-0-6)
MA219  Calculus for Science 2
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Prerequisite : Have earned credits of MA218

Matrices, matrix operations, algebra of matrices, determinants, inverse of matrices, system of linear
equations, Cramer’s rule, limits and continuity of multivariable functions, partial derivatives, the chain rule, higher
order partial derivatives, total differential and its applications, application of maximum and minimum of

multivariable functions with unconstraint and constraint, polar coordinate and application of area solving,

multiple integrals and applications.
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A.251  AFBIavLazn1sUsTend 3(3-0-6)
MA251 Numerical Methods and Applications
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Prerequisite : Have earned credits of MA214

Numerical solutions of one variable equations, polynomial interpolation, numerical methods of
differentiation and integration, numerical solutions of ordinary differential equations, draw examples in
engineering problem solving, error analysis, numerical solutions of systems of linear equations (direct methods
and iteration methods), numerical methods in determining eigenvalues and eigenvectors, finite elements, solving

engineering problems by using numerical methods and mathematical package.
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