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- M.Sc. (Mathematics) age at first reproduction.
University of Warwick, UK Advances in Difference
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Mahidol University, TH
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N-6)0BO-0ORBX-XXX W.A. b&&o Ensemble Kalman Filter in
- M.A. (Applied Mathematics) Data Assimilation Using
University of Maryland, USA Observed Meteorological
W.A. b&e Data from Thailand,
- B.Sc. (Mathematics) Proceedings Book : The
Mahidol University, TH 40th Congress on Science
W.A. od&mel and Technology of Thailand
(STT40) “Science and
Technology towards ASEAN
Development” 2014: 49-55.
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Chiang Mai University, TH
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- M.Sc. (Applied Mathematics)
Mahidol University, TH
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- B.Sc. (Mathematics)
Mahidol University, TH
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On the Strong and delta-
convergence of NSP-iteration
on CAT(0) spaces, Thai
Journal of Mathematics 2016:
14(2), 341-351.
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State University, USA N.A. b&e& Statistics - Simulation and
- B.Sc. (Mathematics) Computation 2017: 46(3),
University of Rochester, USA 2057-2070.
N.A. b
& mqemi’ﬁ 3. @nag 219158 - Ph.D. (Mathematics) Yensiri, S.; Skulkhu, R.J., An
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MUGE 101

nsfnwaluionsiuyd

General Education for Human Development
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UUAN @0
MUGE 102
UUAN @oen

MUGE 103
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AFNN @oo
LATH 100
AFND @om
LAEN 103
fifN® @oc
LAEN 104
ffND @o&
LAEN 105
AFND @oD
LAEN 106
ARND o
LAEN 263
FIAND enencs
LAEN 338
AFND e
LAEN 341

derufnwiiensimuLyed
Social Studies for Human Development
AaUnginisien1siauuyyd

Arts and Science for Human Development

Aavzn1slénwilnediontsdoans

Art of Using Thai Language in Communication
AN YILAU ®

English Level |

AYIBINOBILIU b

English Level I

AYIBINOEILAU an

English Level Il

AN YILAU &

English Level IV
ﬂTﬁEJI’mLLa3ﬂ’]'§L%EJuL1‘/ﬂ\IIE]ﬂ’]'§?1IE]?1’I'§
Reading and Writing for Communication
msdnauenanuiunwsingy
Effective Presentations in English
MsAeanIfe A SIng NN TINNT)

Situational-based Communicative English
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SCBI 102
WY @0
SCBI 104
1NV @be
SCBI'121
WV el
SCBI 122
AN ®@om
SCCH 103
WAL eoc
SCCH 104
MMAN @ow
SCCH 107
NG oo
SCPY 157
WNA o0&
SCPY 158
WA oo

SCPY 191

UAURNINEaNTIINeT o
Biology Laboratory |
UFURNISMANTINeT o
Biology Laboratory Il
Tl o
General Biology |
Fivewill b
General Biology I
il o

General Chemistry |
iy o

General Chemistry |l

UfuRnswndivaly

General Chemistry Laboratory

Wa@nd o
Physics |
Wand ©
Physics I

UfuRnsilandiUassiu

Introductory Physics Laboratory
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SCMA 110
MMAU o6
SCMA 111
MAN ee&
SCMA 115

uARANH
Calculus
uAaARG
Calculus
uARAGH

Calculus
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WAN oo HUAATIATnmanTandyLarn1sUTENG B(o-o-a)
SCMA 116 Simple Mathematical Concepts and Applications
WA eoe  ANAAIENT en(en-0-o)
SCMA 117 Mathematics
WA oo ANNITTDYINUSANTEY b(o-0-¢)
SCMA 160  Ordinary Differential Equations
WAU oo LLﬂa@Jé’aLLazamm%qaqﬁuﬁfmﬂzgsﬁzuuuzﬁw an(en-o-)
SCMA 162  Calculus and Introduction to Ordinary Differential Equations
WAN oo HARARAWALTEUUANNTITIYRUSaTRY an(e-o-)
SCMA 164  Calculus and Systems of Ordinary Differential Equations
WA oo&  ANNITTIDYINUSANTY an(en-o-)
SCMA 165  Ordinary Differential Equations
WA oo AUNITTIDYIUSANEY an(en-0-o)
SCMA 166  Ordinary Differential Equations
WA oo AfRMARSkavatRransiug il Blo-o-a)
SCMA 170 Applicable Basic Mathematics and Statistics
WA oco  aBRFEARTTULLEZIN o(o-o-c)
SCMA 180  Introduction to Statistics
WA oce  ADAMIANTAINTUINEIMEATNITUNNY ©(o-o-c)
SCMA 181  Statistics for Medical Science
WA o=l @dAMAnTEMSUINeImARSaUNIN b(o-o-a)
SCMA 182  Statistics for Health Science
WA bbo  ANNTIRYRUS b(o-o-&)

SCMA 260  Differential Equations

meAnadamansiasouneiniugumsedamandlituindnuluiuld o uer b vewdngas
WwRsue luainivedeuding FaUszneudesedvaelll

mefin (Mgul-uuR-auniisienuies)
WAN e0e  ANAMIENT o o(o-o-c)
SCMA 101 Mathematics |
WA @olo  AMAAIENS o (c-0o-)
SCMA 102 Mathematics |l
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SCMA 161  Technology in Daily Life
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SCMA 173 Introduction to Mathematical Software
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SCMA 191  Statistics for Medical Science
WA oo ADAAIENT en(en-0-)
SCMA 192 Statistics
WA béx  NUALALTLEY en(en-0-)
SCMA 259 Linear Algebra
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PLO 1

aauniigaivessenafiimun feTBnsiguifivnzan aamdnassnmansuaynnsly
RN

PLO 2

widgwmsedamansegiaduszuu Tneldssdouitnmendaans aif Wionouiames
Isfegrsgnaesuazmnzauiulyvniiimun

PLO 3

ahvdeusuluuusisemeadamanivioadflimizausuanunsaifiiaty  iteld
TunseSue msudtlym nsndula wfenmennsaldmih vuiiugiudeyadeszdng
PLO 4
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m.0.¢ WNUTLEAAINITNTZAIBANUTURAYRUNAANSNITITEUSTEAUNGNgAS (PLOS) g8
(Curriculum Mapping): HaasluUAIANUIN &

m.0.0 A1D3UIYITIEIU

o. MUIATVIANEINIIY S mTunangnsUsynyInTn1aivInsie o nangns

0.0 NHUIMFIRNAIEATUAZIYYEAIEAS (Humanities and Social Science)

mhein (u-UfuR-AuaimenuLe)

UUAN ®06 mﬁﬂmﬁﬂﬂLﬁamiﬁmmwwﬁ ©(e-o-m)
MUGE 101 General Education for Human Development

dedunau Bty

Prerequisite None

I UTOUNTOUAU  UUAN @0l LAZ LUAN eom

Corequisite MUGE 102 and MUGE 103
ANIVIENg ATIEIRTY wazAuduiusve i @EnwTalufuindn / rane anuidesles
duiussenirmgAnssuduauantivednla  anuawnsalun1sAniinseiduasiziogned
s auaRvesiudinificlszasd mAmngimetedouasansenuresvnnisal
/ aounisal / Yoy waznisdansieiuuamaunly Jeedulgn wieusuugnimumenisal
/ aanunisal ieRaustlevidenuies §ou wazdey msvszgndeiifietauouuimaudly
Yeymnsaidnwn
The meaning, significance, and relation of General Education to other vocational /
specific subjects; the relation between behavior and mentality; critical thinking; the
qualifications of ideal graduates; analysis of causes and consequences of events /
situations / problems; synthesis of solutions to, precautions against, or improvements

in those events / situations to benefit individuals and their community; and the

application of knowledge to solve the problems of case studies

(a(cd
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a wva v (%

mhein (gu)-UiR-Auaimenues)

LAY @olo denuAnwiilonswaunuywe an(lo-o-¢&)
MUGE 102 Social Studies for Human Development

TaRuneu Taigl

Prerequisite None

AVUTYUNFOUAY  UUAN 906 LAY UUFAN eom
Corequisite MUGE 101 and MUGE 103

(% (9

) ad  a Y o ¢ ¢ A o
WaﬂﬂqiLLagﬂqwaW‘u%q‘UWLﬂEJ'JGUENﬂ‘Uﬁﬂ'TUﬂqim / bWANITEU / “fjiymwa’lﬂmsum a\jﬂlll‘V]EJLLag

] ]

a v L3

dwulan 019 FTwuinisvesensusssuwasmansaiddyluuseifienans ssuunisdienis
UnAses  spuuATegia  ssuuguam  mslesisimgladeuasnansenuvesnnnisal  /
anumsal / T wagnsdanmeiuuimaunty Jesdudaym visewwimiesuuuse saun
mannsal / danunisal / iennsslevidenules §au uazdsnn msUszgndnnadifieiaus
wuamauAladgmnsdldne

Basic principles and theory in relation to events / situations / major problems of the
Thai and global communities, for example, evolution of civilization; important events
in historical, political and public administration systems; the economic and health
systems, etc.; analysis of causes and consequences of events / situations / problems;
synthesis of solutions to, precautions against, or improvements in those events /
situations to benefit individuals and their community; and the application of

knowledge to solve the problems of case studies

&&
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a wva v (%

mhein (gu)-UiR-Auaimenues)

NUFAN @om AaUAnernsiilensimuniy e ©(e-o-m)
MUGE 103 Arts and Science for Human Development

TaRuneu Taigl

Prerequisite None

WUIPUNTOUAY  UUAY @06 LAY UUAN ol

Corequisite MUGE 101 and MUGE 102
uywonwluefn Jagiu uazewan wgnsal / aniunsal / damieaiudiaunnisididry
mesnuRaUIneINsveslsemeAlnelavvedlaniuwifnAsygianeliiss n1swaeivglady
WAZHANTENUVBAMANITAL / a@a1unisal / ey waenisduasiziiuuamig unly Jesiulam
3o wumsUiuussimunmgnisal / anunisel / iilenaustlovisionues oy uazdsau
nsUszgndnuiiitetausuuamaudladaynsdling
Humankind in the past, present and future; events / situations / problems in relation
to the evolution of the arts and sciences in the Thai and global communities;
concepts of the sufficiency economy; analysis of causes and consequences of events
/ situations / problems; synthesis of solutions to, precautions against, or

improvements in those events / situations to benefit individuals and their commmunity;

and the application of knowledge to solve the problems of case studies

el N§UAYINTW (Languages)

AN @00 Aavzn1slénwilnedienisdoans an(lo-lo-&)
LATH 100 Arts and Science for Human Development

JsAuneau Taig

Prerequisite None

Aavzgnsldnulng inwenisldmwilveludunisun nsile nsew nsWisunazniséia
e sdeansliegegnies mwgay
Art of using Thai language and of speaking, listening, reading, writing, and thinking skills

for accurate and appropriate communication

&D
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a wva v (%

mhein (gu)-UiR-Auaimenues)

FIFINE @om AYIDINYILAU o on(lo-lo-&)
LAEN 103 English Level |

A1sAuneu Taig

Prerequisite None

Tassads lagnsal wagdnsintwdanguluviuniiAsatostunisldniudangulu
PinusedrTu Tudnuagreaysunsyinyensile wa 91U wazileuniwsengy Tatana
guslunseuunany madeuluszdulsglen msfladiodulannuddny nsoonides was
ﬂ’mNUm?iamﬂu%uﬁsmsgﬁwmuwm

English structure, grammar and vocabulary in the context of daily language use,
dealing with integration in listening, speaking, reading, and writing skills; reading
strategies, sentence writing, listening for the gist, pronunciation and classroom

communication

AIFiN® @o& AN WYILAU o on(l-lo-&)
LAEN 104 English Level I

FtaRuneu Taigl

Prerequisite None

o o ¢

At dwau hensal wasmsldnwdingulutsunmedenutaglu vinvenisaununly
nauges mevhunumayFluaniunisaiig vinvemadedlussdudont wasdevniseu
wazn1siladesine

Vocabulary, expressions, grammar, and contextualized social language; essential
communicative skills in small groups; simulations in various situations; writing practice

at a paragraph level; and reading and listening from various sources

oy
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a wva v (%

mhein (gu)-UiR-Auaimenues)

AIFINE @0 ANYIDINGYILAU en on(lo-lo-&)
LAEN 105 English Level Ill

A1sAuneu Taig

Prerequisite None

o w

nagnifidnluinuenisldniuiiod nseuuazmisilinundsine mayaludinlszsiiu
Lazmsdeussiudontiuasidoinrudug sauainvzdes fe Tawinsel nisesndsuas
Fdwet S inguilluiinusysruwasmssuddinnms wasiomiieaiudeaalan

Essential strategies for four language skills: reading and listening from various sources,
speaking in everyday use and writing at a paragraph level and short essay, including

sub-skills i.e., grammar, pronunciation, and vocabulary; focusing on English in everyday

life and in academic reading and issues that enhance students world knowledge

FIFIN® ®ob AWTNUTLIU & an(lo-o-&)
LAEN 106 English Level IV

FtaRunou Taig

Prerequisite None

ysannsvinuenwdinge Tnensilngiun unauidy anudniu wazdomyndims
Wemnudilauaznedndiened  anunasislnewiuussiiudshelindnu et
daulan Annsilsin msusssienazaunsnataindesadiifouazdumedidn nisaumnlu
an1uN13alsnee) muﬁy’amiﬂﬂwﬁiuﬁﬁmu nsdiauelazNsvIUNUIaNYR  Inn1sideu
Bearmnuguuuulnelinssiadaasussanynsy  dedisuisnsininugdes Wy leinsed
nsoeniduauagidniluuuniuangas

Integrating four English skills by practicing  reading news, research articles,
commentary, and academic texts, for comprehension and critical thinking, from
various sources focusing on the issues that enhance students’ world knowledge;
listening to news, lecture, and speech via multimedia and the Internet; making
conversations in  various situations including speaking in public, giving oral
presentations and making simulations; and writing essays in various types using
citations and references; also practicing sub-skills such as  grammar, pronunciation,

and vocabulary used in appropriate context

[l
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AMND oom
LAEN 263
A UIAUNDY

Prerequisite

AMND e
LAEN 338
A UIAUNDY

Prerequisite

AAND end®
LAEN 341
FdeAunoy

Prerequisite

a wva v (%

mhein (gu)-UiR-Auaimenues)
ﬂ’]'ﬁ@l’mLLﬁ%ﬂ’]'ﬁL%EJuLﬁE]ﬂ’ﬁg@ﬁ’li ©(e-o-6n)
Reading and Writing for Commmunication
ety
None
M99 1ULazN T UsUlLANIUNTAIEN 9 N19AUTIY TAUATIN NITARIU LAZIATIZAUDAINL
INNTAUNUT N1TUTTELUALAITENMUTBANIUNIIVING Y1IE1T TIENUTOLAIINUNEWNG )
Reading various types of texts, announcement, advertisement, news, report, letters,
and articles; and writing communicatively, logically, and accurately focusing on main
idea, details in paragraph and essay forms
msdnauenanuiunwsingy o(®-lo-)
Effective Presentations in English
Laidl
None
maauesanlumuividn 9 Tngldnmwndinguldedngndeamnzan  ileliteya
Farou haule wagiszavsam wunwildlunmshauenany msusseredoyameada
nagmslunisthiaue uazvinuenidedisduaiunisiSouinandin
Presentation skills in the students’ fields of study using appropriate and accurate
English to deliver the message clearly, interestingly and effectively emphasizing
language use, statistics description, presentation strategies and research skills that
enhance life-long learning
MsAeansenuSInguINEnTIN5) o(e--m)
Situational-based Communicative English
ety
None
Finwnisyamdnguisuiudoddluaniunisaiingg  ReluBinusedrfusasluanaivn
sinee vestnAnwmiuinisdeansienisdeusavanedidnnseiing
English speaking skills relevant to different daily situations and situations related to

students’ fields of study, also including communication through e-mails in English

Ex
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o. NENIVIIMEIAEATUATAMAAIEAT (Science and Mathematics)

a wva v (%

mhein (gu)-UiR-Auaimenues)

WA mee nsudilagBuruny o(v-o-c)
SCMA 311 Understanding Others through Game

taRunou Taigl

Prerequisite None

NSBEUIUNUM win uasanusuiinveuvesyans kazauduiusseninauana neldng
NANMTOUTUNAAMUAL  MINRINTINYENSANENTING  NTINLNUNAENSEIMT NS
UInwmn3e nisseses Msaiiusiingsin dunuididuusasiediunumuansnaiuiay

Y

o1afimudosnstaudsiu nmsdilanisnsgiuazaudeinisvesidu wazanunsavnisnis
UFtRe Il dnadwinAiandudsny

Study of role, duty, and responsibility of other people as well as interpersonal
relationship under a given set of rules and regulations; development of logical
thinking, strategical planning, discussion, business dealing, and cooperating skills
through games where every party has different roles and may have conflicting

demands; understanding action and need of others, and finding the course of actions

that will lead to the best possible outcome for the society

WA Coo nsiSgusunMsuImsdasluadaaans o(lo-0-@)
SCMA 411 Service Learning in Mathematics

FdeAunau laidl

Prerequisite None

o a oA’ 1o 1% a a s ada i a
ﬂ’]iVI’]ﬂﬁ]ﬂ‘i’ﬁJﬂQN‘WLUUU?%IEJ“UUG]E]ﬁﬂﬁM Imalml,mﬂﬂmmmmmam LLAZLANANN AR DIV
ALINAANT
Conduct of a useful group activity to the society using the content of mathematics

and a positive attitude towards mathematics
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. UNINIVURANIZ
©.0. IVWNULALIYNANIZAUTIAY dmTunangnsuSygyInsn1eivIn1sme o nangns
nguIY1INeA1ans (Science)

mhein (gu-UiuR-Auaimenue)

WY 90l UFURNISMANTINeT o o(o-6n-0)
SCBI 102 Biology Laboratory |

FtaRunou Taigl

Prerequisite None

[

nslindesganssal lassaisasvinivedsas maedeudivedluiana aiteiuasdnd
NsuUATas Wugeansuaviiugansidausesing neine) wasngAnssy
Microscopy, cell structure and function, movement of molecules, plant and animal

tissues; cell division, genetics and population genetics, ecology, and behaviors

WY 9o UFURNISMANTINeT o o(o-6n-0)
SCBI 104 Biology Laboratory |I

FtaRunou Taigl

Prerequisite None

a ada

AMUaINUaBesEltInluetandnsluiuesy WWsRann Wela W wavdnd nsadrawad
duitug uay nsaSesgeu svuulszam uar mssueuidn  nsmelanay ms
luariguveudon

Diversity of monera, protist, fungi, plants and animals, gametogenesis and embryo
development; the nervous system and sensory system, the respiratory and circulatory

system
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WY 0be
SCBI 121
A UIAUNDY

Prerequisite

WY el
SCBI 122
FdeAunay

Prerequisite

INAU o,
SCCH 103
FdeAunDY

Prerequisite

a wva v (%

mhein (gu)-UiR-Auaimenues)
Fng iy o ©(o-o-)
General Biology |
JEtY
None
AMITAINVANEYBIAISUBLDEMBMLAT IANAYeAEITIn dumelougsruuAdTin ns

LY [ o 3

aaruvengas  Maveglalusziuwad  msdueTieiuas  Mugaansuaznsussendly

§ a av

WA Msfnwianuduiusidadiaumseazeunsiisny  dneineuay
e nTeusNY

The carbon and the molecular diversity of life, the energy transfer through the living
systems; the organization of the cell, cellular respiration, photosynthesis, gsenetics and
its applications toconcept of evolution, phylogeny and systematic, ecology and
conservation biology
FAne il o en(en-0-)
General Biology |l

ety

None

AYVIUNAINTANENITINMUDIETTIR  AnumaInvianeMaTinT eI EUS'NLLaWﬁWﬁmi
MUVDIEIUANE VOINY ADUNAINRAIBNINTINTNVDIFG] LLazgﬂémmwﬁﬂﬁmiﬁﬂmu
V9907 UAZITUUD IIZANY V03dn1

Biological diversity of life, plant diversity, plant forms and functions, animal diversity,
forms and functions of animal organs and the organ systems
il o an(en-0-o)
General Chemistry |

ety

None

USnauasduiud lassadsezaen noufiusziall allvessgluvgvanuazunsuddy 1adl
Bun3d wiifandes wilduwndon

Stoichiometry; atomic structure; chemical bonding theory; representative and

transition metal elements; organic chemistry; nuclear chemistry; environmental

chemistry

&o
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a wva v (%

mhein (gu)-UiR-Auaimenues)

WAL @od wilvhly en(en-0-o)
SCCH 104 General Chemistry I

IdsAunau Taidl

Prerequisite None

gauvnarmansiall saumansiall aunawnd augaloseu el uia veaunad uazvewds
Chemical thermodynamics; chemical kinetics; chemical equilibrium; ionic equilibrium;

electrochemistry; gas, liquid, and solid

AN @0 UftRnsieiiialy o(o-n-0)
SCCH 107 General Chemistry Laboratory

A1sAuneu Taigl

Prerequisite None

wadartlumaed wegnaveaesiiiendestuilonludvieivily: gumed saumansied
el nsdunsgansdunid nisdunsieianseliunid nsaeseiidaUiinn Uase
nIaLUALaE MR Uouds wazn13dnaedlilans ﬂ’]iﬁlﬂﬁﬂ‘iﬂ%ﬂ’]i%ﬁ]ﬂ’]iﬂ’s’miﬂ’mmﬁ N9
Anvinwensvhandniugdu

General techniques in chemistry and experiments that relate to lectures in general
chemistry: thermochemistry; chemical kinetics; electrochemistry; synthesis of organic
compounds, synthesis of inorganic compound; quantitative analysis, acid-base reaction
and titration; solid state; and molecular modeling; practicing communication skills in

chemistry; practicing teamwork skills



seiuliuan Mo O hen
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AL INYANERS

AAIVIAWAAERNS

WNE o0&
SCPY 157
A UIAUNDY

Prerequisite

WMNE o0&
SCPY 158
FUIAUADY

Prerequisite

WNE ox®
SCPY 191
FUIAUnDY

Prerequisite

a wva v (%

mhein (gu)-UiR-Auaimenues)
Wand o en(en-o-1o)
Physics |
Taigl
None
FAUANANSUALNAMANTVBIDUAIA NULATNANIY  LUUAILAYANTIY SEUUBuMIA N3
Lﬂ?iauﬁl,wumgu waransveavesinguianis  audfmnudaneuvesaans nsLARouLUY
undsndn namansvesetlua guumamand Adulasvirumans
Kinematics and dynamics of a particles, work and energy, momentum and collision,
system of particles, rotational motions, dynamics of rigid bodies, elastic properties of
matter, oscillatory motion, fluid mechanics, thermodynamics, waves and optics
Wand o an(en-o-o)
Physics |l
Taigl
None
Tnlfuazusimdn easivihnszuanss 2sasluinssuaady aumudmanlii nguiduine
AN NarmansnIauRL Nandeznou Wandtiuadus
Electricity and magnetism, DC circuits, AC circuits, electromagnetic field, theory of
relativity, quantum mechanics, atomic physics, nuclear physics
UfTRnsHAnA Doy o(o-n-0)
Introductory Physics Laboratory
Wil ods) (MIDLTEUNTONN)
SCPY 157 (or corequisite)
mimaaﬁzéfuﬁmﬁu Lfd]IEJ’Jﬁ’UUNﬁ"ﬁJjEﬂU'ﬁEJ%‘UW WA o&w W?mé ® WAy WNE o
Wand o
Introductory level experiments in some topics in SCPY 157 Physics | and SCPY 158
Physics |l

&a
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nguivIniaA1Ens (Mathematics)

a wva v (%

mhein (gu)-UiR-Auaimenues)

WA 0o wAaRRG en(en-o-1o)
SCMA 118 Calculus

JdsAuneau Taid

Prerequisite None

aln  nnesielles  denuuazandRveseyius eywusvesilsdduiivadn Hadduasniifiu
Herduandmds  derdundlnadi deidusilnadfnndy foidulemesluanuaszitaidule
wasludnuniy nsmeyiuslaeUSeny ayiusaudugs nar1udeuius nsusegndnism
auius sUwuudtlifvuauasndninaeiladong  Ujeruiusuazn1smuinus mallansm
U3ius Uiuslinsawuu msussgndnsmusiug ddvetduduazeunsuetiud flaiduves
vanefuys afimuazanudelosesilsituremaneinuus eyiusdos namadsoyiussu
WazaYIusTIY

Limits; continuity; definition and properties of derivatives; derivatives of algebraic
functions, logarithmic functions, exponential functions, trigonometric functions, inverse
trisonometric functions, hyperbolic functions and inverse hyperbolic functions; implicit
differentiation; higher-order derivatives; differentials; applications of differentiation;
indeterminate forms and U"Hospital’s rule; antiderivatives and integration; techniques
of integration; improper integrals; applications of integration; infinite sequences and
series; functions of several variables; limits and continuity of functions of several

variables; partial derivatives; total differentials and total derivatives

&&
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a wva v (%

mhein (gu)-UiR-Auaimenues)

WA oo aun1sBseuusATy an(en-0-D)
SCMA 168 Ordinary Differential Equations

TaRuneu Taigl

Prerequisite None

nMsuughaumadseyiusaty aunsidseyiudidadususunis aunsdeoyiudlidady
Sufumile MeUszndaunsdusiunis aunmadeyiufidadududivass msUszgndauns
FUAUHDY AUNITITAHUSUAUAS TLUUANNTRLEN nSndamesiiuuug

Introduction to ordinary differential equations; linear first order differential equations;
nonlinear first order differential equations; applications of first order equations; second
order linear equations; applications of second order equations; higher order linear

equations; systems of linear equations; matrices; determinants

WA boo nanANAAIENS an(en-0-D)
SCMA 211 Principles of Mathematics

FtaRunou Taigl

Prerequisite None

v 4

vanyavedlasEnudndinmans assnaanstuwuyi assnenansdydnual n1sEAnT

£

adlaenans n1sldunienn danal nguunuasdeauudlunisiivema nsiigadusenay

saa v

Wadied N1siigatusenatilelsenau nsitgauusenalniifieUsunu nsiigatlaenisius
nsdl nsfigeillaetedauds msiigailnedernundeaduil msigailaguiodendamant
nazgualdsndinmansuvudy msfigednisiiadafismdader fegrnsfigaiifentu
aufuiusuasiladdy  enuduiusanyauasnguiduaudedu nsiinfnuznisde
Auneneaginenand nsiinanusuiinveusenuiildyuneuming

Fundamentals of mathematical structures; introductory logic; symbolic logic;
mathematical proofs application of definitions, axioms, theorems and assumptions to
reasoning; proofs of simple statements; proofs of compound statements; proofs of
statements with quantifiers; proofs by cases; proofs by contradiction; proofs by
contraposition; proofs by mathematical induction and strong mathematical induction;
proofs of existence and uniqueness; the examples of mathematical proofs on sets,

relations, functions, and introduction to number theory; practice of mathematical

communication skill; practice of responsibility for assigned tasks

&
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AU beb
SCMA 212
A UIAUNDY

Prerequisite

AU bod
SCMA 215
FUeAunDY

Prerequisite

a wva v [ %

mhein (gu)-UuR-Auaimenuied)
whaRaaEragRILUS an(n-0-b)
Calculus of Several Variables
MNP o=
SCMA 118
Aardsaes Haiduvosmaneduus afn nzdeliles eyiusdes AgegauazAriign faa
a1n311d nsUszgnAveuAandavateiauys Uiusansdu Usiusanutu alabeu ns
Wasuszuufinaluyiiusunanediuds nstindinuenisdornununenisadaaians n1sin
AuSURAteUsomUAldSuLa UMY
Quadric surfaces; functions of several variables; limits; continuity; partial derivatives;
maxima and minima; Lagrange multipliers; applications of calculus of several variables;
double integrals; triple integrals; change of coordinate systems in multiple integrals;
practice of mathematical communication skill; practice of responsibility for assigned

tasks

LLﬂa@é’a%y’ugﬂ an(n-0-o)

Advanced Calculus

AU eec LEZINAL bee

SCMA 118 and SCMA 211

amﬁaﬁugmmqmwa‘laﬁLLazmﬂLimﬂa‘imaaLﬁufﬁ’m’auﬁa noensgiinvesafuLay
puNTvesiILILTR  msinwidmauiluhideunandadieyiusuarunagdmdainusts
Uszneusne afle amzsaios anedeidlesaiiane msmouiusly naufunanszwing
nane ynuifunvedlsad vquiunendudy wdninasllalna USiussiul nuiuniug
vosunanda Mituvematesuus msilnvinwznisderuvsnevnandamans n1silnanny
Suiinveusenuilé¥useunune

Basic topological and geometric properties of the real line; theory of convergence of
sequences and series of real numbers; theoretical approach to topics of differential
and integral calculus including limits, continuity, uniform continuity, differentiability,
intermediate value theorem, Rolle’s theorem, mean value theorem, L’Hospital’s rule,
Riemann integrals; fundamental theorem of calculus and functions of several
variables; practice of mathematical communication skill; practice of responsibility for

assigned tasks

oy
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WA bbe
SCMA 221
A UIAUNDY

Prerequisite

MAN bEo
SCMA 240
A UIAUNDY

Prerequisite

a va v 12

mhein gu)-UguR-Auaimenules)
MTAATILAINADS en(en-0-o)
Vector Analysis
MNP eec
SCMA 118

[ a

wvadiavesinned flaidudinnes uaagdaidieoyiusvetinned syiussyyiAnsas

3

1%
¢ v s |

ANNAIATY L UdEvRITEUIVLATINWBSAIRIN aundnnmes n1siludasesein aunu
nnweseuiny uasedadiUiiusvesnmed Uitusnudu Yiiusauiiuia Uiiusey
U103 nuiunlanesioud ngufunveinsu nquunvesaland nnmesidngadule
ﬂ’l'ﬁﬂﬂﬁﬂﬂ%ﬂ’ﬁ?{l@ﬂﬁﬂwﬁm’]ﬂﬂ’]&ﬂiﬁ@lﬂ']ﬁ@]% ms’E'Jﬂm’1u%’uﬁmawiamuﬁiﬁ%’umwmsJ

Algebra of vectors; vector-valued functions; vector differential calculus; directional
derivatives and gradients; tangent planes and normal vectors; vector fields;
independence of path; conservative vector fields; vector integral calculus; line
integrals; surface integrals; volume integrals; divergence theorem; Green’s theorem;
Stokes’ theorem; curvilinear coordinates; practice of mathematical communication

skill; practice of responsibility for assigned tasks

A9 38UTUSLNSUADLAILADS en(en-0-1)
Computer Programming
1aidl

None

Y Yy
o

nsundgmadamanslaglineuiimeivienmwineuiumes Malliuediugasu n1sin
vinwgmsdududoyaiievhaunguuaztiausluiesSeu

Solving mathematical problems using computer or computer language depending
on the interest of the instructor; practice of information searching skill for working

on group assignments and doing presentation in classroom

(]
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MAN b
SCMA 248
A UIAUNDY

Prerequisite

WA b&e
SCMA 251
A UIAUNDY

Prerequisite

a wva v [ %

mhein (gu)-UuR-Auaimenuied)
nsuuziiIngnstoya en(en-0-o)
Introduction to Data Science
Laidl
None
nswuzingudyNdAgredinensteya n1sisdeya uaznsianisteya msuanstoya N3
Aunandeadd nsBouiienies maiaueuaznsdeas msduiuswaly dunaden
Frugmudeya wu 015 way toaRuea nadifinwanuentieaiou Fusfiugiuddydmsu
nswasutoyaduniug msflavinvznsduduteyailevhaunguuazinauslurieFeu
Introduction to key aspects of data science: data retrieval and manipulation, data
visualization, statistical computation and machine learning, and presentation and
communication; introduction to contemporary computing and database environments
such as R and SQL; case studies from outside the classroom; foundational skills
necessary to turn data into information; practice of information searching skill for

working on group assignments and doing presentation in classroom

GTEIGATE an(en-0-o)
Linear Algebra

WA @0

SCMA 168

wEnduasimosiuuud svuuaunndadu madidiunistuyegiu Uiglinnwes nsuvag
Wedy  Adnwuslanzkazinmesanvasiane  sULuulygRuigl

v Y

Hapunely s
Usegnd mstiniinuenisdoanuvanenisadinaans n1siinanuiviaveusouilidy
UUNUY

Matrices and determinants; systems of linear equations; elementary operations; vector
spaces; linear transformations; eigenvalues and eigenvectors; canonical forms; inner
product spaces; applications; practice of mathematical communication skill; practice of

responsibility for assigned tasks

e
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AN ooen
SCMA 263
A UIAUNDY

Prerequisite

MNP bzo
SCMA 280
FuUeAunNDY

Prerequisite

a wva v [ %

mhein (gu)-UuR-Auaimenuied)
aun1seyiusuaslgymavey an(en-0-D)
Differential Equations and Boundary Value Problems
MAN oo
SCMA 168
V¥ TesaINTeYRUSadny HaRasLUUBUNTIYRIANN STy uTasly nan1suUas
a1Ua1w sruvANMIAeURUS aunsuYises aunislieuiusyey
Theory of ordinary differential equations; series solutions to ordinary differential
equations; Laplace transforms; system of differential equations; Fourier series;

partial differential equations

Anutazdy an(en-0-o)
Probability

MNP eec

SCMA 118

Uiniifmeds ﬁawaﬂﬁugmmadm’mﬁwmﬂu At duileuluuaydasy fuusdu
ﬂ']il,l,ﬁ]ﬂLL“’\]QI&JG\IE]Lﬁ@ﬂLLa%ﬂ'ﬁLLf\]ﬂLLf\]W}'E}LﬁEN ﬂ']'iLL"\]ﬂLL‘\NMﬁ&gI"JLLU'ﬁLLagﬂ’]‘JLLﬁlﬂLLRNM&’]EJ(;]J’J
WUY N1SAIRNINELAEANULUTUTIU i?NﬁQINL&JHGﬁLLﬁ%‘WQﬁ%’uﬁﬁlﬁ%ﬁﬂiumuﬁ NTILLINLLIN
MIUIN AITLANLAVIUINAY AITUINLANIVIAMA NITLINLAITIYE ATUINLAUTAA AT
LANKLUUIADTMET  LAZAITLINUIILALIN Handuresiulsdy  N1suanuaINITiden
M10819 MU UNIAINAFIUNAN NIAANIINUBNTDLTEY

Sample Spaces; basic axioms of probability; conditional probability and
independence; random variables; discrete and continuous distributions; univariate
and multivariate distributions; expectation and variance including moments and
moment generating functions; binomial, negative binomial, geometric, Poisson,
normal, exponential and gamma distributions; functions of random variables;
sampling distributions; central limit theorem; case studies from outside the

classroom; case studies from outside the classroom
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MAN bR
SCMA 284
A UIAUNDY

Prerequisite

INA oo
SCMA 320
FuUeAunNDY

Prerequisite

a wva v (%

mhein (gu)-UiR-Auaimenues)
annAEns en(en-0-o)
Statistics
INAU bco
SCMA 280
adfilanssai MsUssnaastaIdeiu mMveaouauNfisiu adAlidanfiwes
N150A0DY NTILATIERAMULUSTUTIU NSAANYIINUBNTDITEUY
Descriptive statistics; estimation and confidence interval, hypothesis testing;

nonparametric statistics; regression; analysis of variance; case studies from outside

the classroom

AnUsITgou en(en-0-)
Complex Variables

MNP eec

SCMA 118

Frnudedou feituiimsent aun1slad-Saul nsdaledinset nsmusiusuuszuy
Wetou nquunvedlal vanuendaEEn MU UNVRIEYIa NBIUNAIUANAILAEANT
UssiiuAUitusase ndnensinuud nguiiunueagiy msdsnauuy  msiininugnnsie
AaInenadinand msiinanusuiinveusenuiildyuneuming

Complex numbers; analytic functions; Cauchy-Riemann equations; analytic
continuation; integration in complex plane; Cauchy’s theorems; maximum modulus
principle; Liouville’s theorem; residue theorems and evaluation of real integrals;
principle of arguments; Rouche’s theorem; conformal mappings; practice of

mathematical communication skill; practice of responsibility for assigsned tasks
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MAN ol
SCMA 322
A UIAUNDY

Prerequisite

MAM anclo
SCMA 342
FUeAunDY

Prerequisite

a wva v o

mhein (gu)-UuR-Auaimenuied)
AMAILATIZI en(en-0-5)
Mathematical Analysis
AU be&
SCMA 215

a

faunsvesadiniiased sruuinusiuariuwisieu veneladfiugiuuuligiigadn
uarszuuidadeu manumuiemunapdadeyius Usiusuuuiihulafiadisa difuuay
oynsuvesileidu msiindinsznisdenumneneadamans nsiinaruduineuseaui
I9Susounsng

Development of mathematical analysis; systems of real and complex numbers; basic
topology on the Euclidean space and the complex plane; review of differential

calculus; Riemann-Stieltjes integrals; sequences and series of functions; practice of

mathematical communication skill; practice of responsibility for assigsned tasks

NTIATIZLTIF LAY en(en-0-o)
Numerical Analysis

A bco

SCMA 240

NskUEUIMgBkazNISENNISAMLN Hawasdeiardmsuann1sliwady n1sUszuIum
lugrawagnsuseana NSMIBYRUSHaEN IMUSIUGSTIEY  nalaseiardmsy
aun1s@euus MImumuming malaedniusruuaunsdLdy

Introduction to the theory and practice of computation; numerical solutions to
nonlinear equations; interpolation and approximation; numerical differentiation and
integration; numerical solutions to differential equations; matrix calculation;

solutions to systems of linear equations

1)
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MAN &
SCMA 354
A UIAUNDY

Prerequisite

MAN o
SCMA 490
FUeAunDY

Prerequisite

a va v [ %

mhefin (ngu)-UuR-Auaimenuies)
NYALAUINTITY @ en(en-0-)
Abstract Algebra |
MNP bee LATINANM bée
SCMA 211 and SCMA 251
autAfuguresnsUuagie nadudiunisninig nguisiuau ngd ngUdes nmsBesdudeu
o1fldsunsy ngUindng andugiu nouijunveadiad nagnss lwmsien nUdesusnd
nyUNayns anfiaduugiu 39 duiinfalawm Tlad nsilnvinweniseramunensndanmany
mstineusuRnveuseuildTuse e
Basic properties of groups and rings; binary operations; number theory; groups;
subgroups; permutations; abelian groups; cyclic groups; isomorphisms; Cayley’s
theorem,; direct products; cosets; normal subgroups; factor groups; homomorphism;
rings; integral domains; field; practice of mathematical communication skill; practice

of responsibility for assigned tasks

duaun o(e-o-b)
Seminar

%uagjﬁummsé;j@u U

Depend on the seminar instructors
NsANwIALATIUNATIITININIAdRMEnTLaznsUTEENAlaetinAny) AuaNlaee13158
N TEUTIENY NMFUNEUDAIBNILAZNITOAUTE TUaNYAIZYBIdULUIMINITINIG

Study on academic publications in Mathematics and its applications by students

under the supervision of academic staffs; writing a seminar report; presentation and

discussion through academic seminars
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=

bl IPWNULAEAIYNANIZAUTIAUINILAN FmTunangnsuTny1n3n1938Ins

MO EXe
SCMA 498
A UIAUNDY

Prerequisite

mhein (gu)-UuR-Auaimenuie)
1A39N1TI9Y on(o-t-en)
Research Project
Juegfurnsgiivineilass
Depend on the project advisors
nsvilassnTdgluidenisaviediaaansiasdndny  AuaANlnee19158 N5
F8UNTINNg Maiauenanu el iuiivsedndeasisay
Conduct of a research project in mathematics under the supervision of academic

staffs; writing an academic report; the presentation of research results to the public

.. JVWNURATATNRNIZAUTIAUINILAYN dmTundngnsUTn1nINI93vINSUUUNEgIs 1Y

AN Ee
SCMA 499
FUsAUNDY

Prerequisite

1ASIN1TI o(0-e0c-b)
Research Project

Juogfuanansdiivinulaseny

Depend on the project advisors

nshlasinsideluidenianviedamansiaetnfny AuANlage19138 NMSWUTIE
MAvINT Matiauenanuideliuiivsednddeasnsuy

Conduct of a research project in mathematics under the supervision of academic

staffs; writing an academic report; the presentation of research results to the public

o



seiuliuan Mo O hen AMEINYIANERNT

UARlo  MANgATINENFMERTULAN AVNIVAUAFAIEAST AAIVIAWAAERNS

WA oo
SCMA 691
A UIAUNDY

Prerequisite

AN ol
SCMA 692
A UIAUNDY

Prerequisite

a va v 12

mhefin gu)-UguR-Auaimenues)
vinwrinluiflemsidemendnenans o(e-0-b)
Generic Skills for Research in Mathematics
Laidl
None
nsSesfiasidemniugs wafaitily maedeuutiadoyasudidmiunstssiuilugluoy

v a o

awnn fdau ng nslenuules YAUUUDNYT UTTUIUNTU N5YIavill N157318A15184
Tan nafinmiduasdenszuiudds nsldvenduiiadnemaniudeadfdmivadisfuuy
WiemuNaasdavsodydnualreslymvlinanass da3us55u wazasserussallunisld
WwIAUAn Jeya uazimalulad

Advances in Typesetting by TeX: general concepts, preparing input files for typesetting
in LaTeX format, commands, modes, defining macros, fonts, blibiography, indexing,
cross-referencing, floats, imported and procedural graphics; use of mathematical or
statistical software for [l odeling or calculating numeric or symbolic solutions to

selected types of problems in applied mathematics; fundamentals of computer

programming; ethics and ethical consideration in the use of ideas, data and technology

duuunadineans o ol@-o-b)
Mathematics Seminar |

Juogfunrndiauduuun

Depend on the seminar instructors

fla3uss3u uazasserussalunislinuin doya wazmealuladfimnzay Fdetlagiu lu
avinadinmans lnetindnw deidugualnedaeu

Ethics and ethical consideration in the use of ideas, data and technology; current topics

in mathematics by students, supervised by the instructor

bolcd
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b.g. IVUINIAUEIN SMTUNANGATUIYINTNIAYINIITNG b NENGAS

MNAU beo
SCMA 219
FUsAUnNDY

Prerequisite

A b
SCMA 243
FU9AUNDY

Prerequisite

a va v 12

mhefin (gu)-UguR-Auaimenules)
TR an(en-0-5)
Set Theory
Taid
None
fiaunsvemguiion Audavealuimifafumn nsfunuufnssad Bnsudlatiam
desmnunssa Bnsdsdanaiuvuueiala wuiawadiazuuurleuussshul fuads
VDULH ANUFUNUSUATHIATU dUAUUNNEIY Fanan1saen Bann1SINBUAUA N15E519
IUIUFTINVIRINEA NTESNTWIUAY TIWIUATINGY LATTIUIUIZ INTIWIUSTIUYIR
wadinuazinotud  Sunudsmstu Sunudssusiui guifouaznsdouindse s
msflnvinvensdernunnemeedinmans nsiinanuduiinveusenuiildSuteuning
Development of the set theory; origin of the conception of sets; discovery of
paradoxes; axiomatic solutions to paradoxes: the Zermelo method, the Russell
method, and the Von Neumann method; set algebra; relations and functions; partial
order; the axiom of choice; well-ordering principle; construction of natural numbers
from sets; construction of integers, rational numbers, and real numbers, from natural
numbers; finite and infinite sets; cardinal numbers; ordinal numbers; transfinite

induction and recursion; practice of mathematical communication skill; practice of

responsibility for assigned tasks

SEUUUURNTT an(en-0-o)
Operating Systems

A beo

SCMA 240

N1SNAIUITDTEUUUHURNIT nszuaunmswazaisledls Taflusunsuiiawasnisuuanan n1s
Fan1sangniouiu Mvuans gunsal uily Muszanugldssuuiaiion Msdnassmineins
FEUUNSUIENIANG WUUNTZINEUALIZUUYIEY aNsIouE N1sHauIvesssuulfuanisly
AUAR

Development of operating systems; processes and threads; multiprogramming and
time sharing; concurrency management; scheduling; devices; files; user interface; virtual
systems; resource allocation; distributed computing and network based systems;

performance; future development of the operating systems

oo
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MAN b
SCMA 244
A UIAUNDY

Prerequisite

MAN e
SCMA 245
FUIAUNDU

Prerequisite

a wva v o

mhein (gu)-UuR-Auaimenuied)
NTAATIALAZDDNLUUTZUY on(en-o0-o)
System Analysis and Design
A bco
SCMA 240
Anu§iugrufsaiunstmuadam Msieed mseenuuy gdnsvesnisiunszuy
msdnwenduldly  msfivuanudesnisiieatuansaumea  nsinTsssuud
1A59E519 S2108UTBN1T99NLUU N5ODNLUULITNIATIATIS NMsHauILaznndaulUsinI
Basic knowledge on problem formulation; analysis; design; system development cycle;
possibility study; information needed; structural system analysis; designing procedures;

structural designs; program development and testing

NseulUsUNTUeing an(n-0-o)
Object Oriented Programming

WA bdo

SCMA 240

Aand 335 @13 n3difegne MsI3uAY sSunen Aanages wuuringes nsunud n1svenY
TUALIBAATNORATNNTVENYTIMAIBEANGTR NMTTUNBANYAN NNIENYFugIULAEA1TI

ganAwIsNaUNNLEDN n1svintariasiuan n15viteraslse MkUstnduesiin NSaUIN kU

Y
o 1Y < [ [

sUdmiunisesnuuu anmussiiulduazanefieis  wuzhgiuueauaznwideingty
WUz LWIAANTTAIUUTIaeY N15WsulUsknseIng N1sUssndveIn1sleulusinsy
Ba¥ng msiiniinwemsiviudeyaiiievihnunguuaztiiausluessou

Classes; methods; messages; instances; initialization; inheritance; subclass; subtype;
substitution; static and dynamic binding; multiple inheritance; polymorphism and
software reuse; overloading; overriding; polymorphic variables; frameworks; design
patterns; visibility and dependency; introduction to UML and object orientation
language; modeling concepts; object oriented programming; applications of object

oriented programming; practice of information searching skill for working on group

assignments and doing presentation in classroom

ol
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UARlo  MANgATINENFMERTULAN AVNIVAUAFAIEAST AAIVIAWAAERNS

MAN oo
SCMA 246
A UIAUNDY

Prerequisite

WA o
SCMA 247
A UIAUNDY

Prerequisite

a va v 12

mhein gu)-UguR-Auaimenules)
ﬂzﬁmmam%ﬁugmﬁm%’umsﬁmm an(en-0-o)
Mathematical Foundation of Computing
MANM beo
SCMA 240
Usenatlvemssnaansniauans Migatlagaule wa feidulasanuduius su-Ussnadl
YaamsINAARsAIALanY N1siigaulagguly e Aeidulasauduius sUlTevemeud
MYIWUU 73008 MswansgUuuulagysni Thensel ealawnsidn 13eednsiiase uag NP
auysal nuinsdusu st duiiusazmaiulaesileitu i3esduAsunas dany
winmstiu - aahanduuuuldderes  msiindinwennsdududeyaiiievhiunduuas
Uauslureiou
The propositional predicate logic, induction, sets, functions and relations; the formal
language theory, including regular expressions, grammars, finite automata, Turing
machines, and NP completeness; elementary graph theory including asymptotic
notation and growth of functions; permutations and combinations; counting
principles; discrete probability; practice of information searching skill for working on

group assignments and doing presentation in classroom

lassaiedayalundinaans an(en-o-)
Data Structures in Mathematics

WA beo

SCMA 240

Joya lassainetoya wodd1du auan nsieuin Asdaad wapey sUAULT N3l n1sassia
nsseakagnIsAumIdeya  MIdanisudisiu nsesnwuussuubldteyauaznisuiluly
msilnvinuznsusutoyaiiovhaunguuaziausluriesey

Data; data structures; array; stack; recursion; link lists; queues; trees; graphs; coding;
sorting and searching; storage management; filing systems design and implementation;
practice of information searching skill for working on group assiecnments and doing

presentation in classroom

o
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MAN oo
SCMA 266
A UIAUNDY

Prerequisite

AN o
SCMA 283
e UaAuUneY

Prerequisite

MAM be
SCMA 291
FUaAunDY

Prerequisite

a wva v o

mhein (gu)-UuR-Auaimenuied)
nguinenide en(en-o-)
Theory of Interests
N eec
SCMA 118
penibeiduien sendenudiu snsmendeiiduase Shmduandiiuase Asean Asedu
HoaULAYNBI UL A 5mmaﬂl,5&mamiamu fusTnsuazndnningUssnndu nsthse
NHALUUAN 9
Simple interest; compound interest; effective rate of interest; effective rate of discount;
annuities; amortization schedule and sinking funds; yield rates; bonds and other
securities; installment loans
nssuumsalnumaRndosdy an(en-o-o)
Introduction to Stochastic Processes
AN bco
SCMA 280
anuthasfudosiu flsiduderuin gnldindnenuuunalideiios nsruaumsthes gnld
infrenuuunatseios nsriunsvilng nsdAnwanuentiesseu
Basic probability; generating functions; discrete-time Markov chains; the Poisson
processes; the continuous-time Markov chains; renewal processes; case studies from
outside the classroom
WTDANATT ® a(-0-)
Selected Topics |
%ua&“J'ﬁmmzﬂssumsu%mwﬁﬂgmﬂ
Depend on the program committee
wdaiimdsduiiauladufiavluawdnadamans wazlduanuduseuainaadsn

Topics of special interest to the instructor, approved by the department

o
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a wva v [ %

mhein gu)-UuR-Auaimenuied)
WAL blo WVOANETT . en(en-0-)
SCMA 292 Selected Topics I
Au1UsAUNDU %uaE“Jﬁ’mmzﬂiiumiu‘%mmé’ﬂqmﬂ
Prerequisite Depend on the program committee
wdefirdudufiauladuiiavluaainadamand warldsunnudiuseuainnierivi

Topics of special interest to the instructor, approved by the department

WA mob nsdnvipdeud dosumistaiau wasnsunsvane en(en-0-o)

SCMA 312 Mobile, Locative and Ubiquitous Media

deduneu il

Prerequisite None
mMsdsTiinedidunesevesinsdmiiedons Fanareluduniwedinuszsiiu B
W warnwaalnsdniedoudl  TausssuiWanntulaesey  wansznuvesdosums
Ty uagnsunsvansvasdeseiinsduiuiin  uazmsmeloudeya  nisuUsdAeivhli
TUsunsuuennaiadulseaunud1nsa mmﬁﬂLﬁaaﬁUﬂﬂsﬁﬂiﬁLﬂuﬁauqﬂﬂaLLazaﬁflzyzyﬂu
anmwindende n1sadenmuaziauwmdndunuuie meiinvinuensdusudeyaiile
aunguuaztlausluionieu
An exploration of the ways in which mobile interfaces have become part of our
everyday life; how they are developed and marketed; the culture that has evolved
around them; the impact of locative and ubiquitous media on lifestyle and
information transfer; identification of what makes a successful application; notion of
personalization and intelligence in media environments; visualization and
development of simple applications; practice of information searching skill for working

on group assignments and doing presentation in classroom
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ANA enloen
SCMA 323
FUsAunDY

Prerequisite

a wva v [ %

mhein gu)-UuR-Auaimenuied)
NTIATIZALTINTS en(en-0-)
Real Analysis
AU be&
SCMA 215
Tassadeassiuiuas feidudutuln Uiwudiaeiudn nuiunnisgidn Usiusitud ity
Wisy Hesnduneisida waueisida lassasisesilandumiseisida nsmusnusuumsanm
wiwesld nouiuvmdnyavesunanda eaumsleawmesuasiiunenai Ul L, msmuniug
vy R" msmUTiuddeu vauiunvem il asuwdasiiusuu RY msiindinuznisde
AuneneAdinenan n1siineusuiaveusesiildsuneuniy
Structure of real numbers; step functions; the Lebesgue integrals; the convergence
theorem; the Riemann integrals; measurable functions; measurable sets; the structure
of measurable functions; integration over measurable sets; fundamental theorems of
calculus; Holder-Minkowski’s inequality; Lp, spaces; integration on R": iterated
integration; the Fubini’s theorem; the transformations of integrals on R"; practice of

mathematical communication skill; practice of responsibility for assigned tasks
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MAN onloey
SCMA 327
A UIAUNDY

Prerequisite

ANALU enene
SCMA 331
FUsAunNDY

Prerequisite

a va v 12

mhein gu)-UguR-Auaimenules)
NMTIATILAToU an(en-0-o)
Complex Analysis
AU oo
SCMA 320
Tnssasnavesdnudsdou fleidulinszi amnuseiiles msmeyiusld nsisesdls s
U39S nquunvanyaveumandad mIuIiusaudune Iuumgy gasusiusled
NOUHUNUBILBLIIT EIRULAZBUNTY BUNTUMELARS MU UNUDITYIAN NOBUNNENLAYDI
HYANs NOBunenanyal duanAUazing AINBNFIY MU UNAINANAN NGERUNNITES
W nouwiunlugdanniian nquijunvedlsis ndnnisensiawud msiinsinugasenumneg
nsadamand nMsiinarusuinvoudenuiléduteumng
Structure of complex numbers; analytic functions; continuity; differentiability; analyticity;
integration; fundamental theorem of calculus for path integral; winding number; the
Cauchy integral formula; the Morera’s theorem; sequences and series; Taylor’s series;
Liouville’s theorem; fundamental theorem of algebra; identity theorem; residue and
poles: singularities, residue theorem; open mapping theorem; maximum modulus

theorem; the Rouche’s theorem; argument principle; practice of mathematical

communication skill; practice of responsibility for assigned tasks

N399IV AR sn(en-0-1)
Survey of Geometry

Taigl

None

AmsedraveLsadaraadnuarsals  lsvadauuugadauazdanatiivhues
gAdn  Sussvaden: UToldunssauazilnmanesnntiadeoyius: Usgliuuugedn 1
lawesluatuasnsnay sviadaseninmeueniuniely wuadssdulnisussend nsin
inwensdennumnenadamans n1siinanusuinseusenuiildsuteuning

Subject overview; branches of classical and contemporary geometry; the Euclidean
geometry and the Euclid’s fifth postulate; finite geometry: affine and projective spaces;
differential geometry: Euclidean, hyperbolic spaces and the spheres; extrinsic versus
intrinsic geometry; Riemannian geometry; applications; practice of mathematical

communication skill; practice of responsibility for assigned tasks

)
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ANALU enco
SCMA 340
FUsAunDY

Prerequisite

INANMU en€e
SCMA 341
e UeAUneY

Prerequisite

a wva v [ %

mhefin (ngu)-UuR-Auaimenuie)
MwuazmMadeulusunsuuiv a(en-0-o)
Java Language and Web Programming
MNP bco
SCMA 240
AUy ueUmdn aednusy wardnusy lassaineauan 35013 uaaddu dude
Usganunsiinfugld dovansuvy uiludeyauaznszua msussgnduuiu nsilnvinwenns
dududeyariievihnunauuazihausluriouiou
Basic Java language; applets, strings and characters; control structures; methods; arrays;
graphical user interfaces; multimedia, files and streams; web applications; practice of
information searching skill for working on group assignments and doing presentation in

classroom

N1309NLUULALIATIZTaNa 37U en(en-0-o)
Design and Analysis of Algorithms

[EtY

None

mﬂﬁﬂmiaaﬂLLUU%umaué’aﬂa’%ﬁummgmuazmﬁmezﬁ NAVSHUMENLATTA NMTY
Tsunsusuulanuaziuunadn danesiiunisinises dane3iiuns mstudadeya Joywd
nszAoy MIfumMderny MsgauuvEnduuudeiios mISesdfuTnAuTienign sanedii
WUUTLIULASLUUNTZANY nsldundndunsTaturesiliiduiieinmeinnudeins
n3nensuesdaneiiu msiininwensdududeyaiiievhaunguuasinausluvioadoy
Standard algorithm design techniques and analysis; divide and conquer strategy; greedy
and dynamic programming; sorting the algorithms; graph algorithms; the data
compression; 0/1 knapsack; string searching; matrix-chain multiplication; the longest
common subsequence; the parallel and distributed algorithms; the use of the growth
of the functions concept to analyze the algorithm resource requirement; practice of
information searching skill for working on group assignments and doing presentation in

classroom



seiuliuan Mo O hen AMEINYIANERNT

UARlo  MANgATINENFMERTULAN AVNIVAUAFAIEAST AAIVIAWAAERNS

ANAL enc&on
SCMA 343
FUsAunDY

Prerequisite

A e
SCMA 344
e UeAUneY

Prerequisite

a wva v (%

mhein (gu)-UiR-Auaimenues)
WLINITDN TR an(en-0-1)
Cryptography
Taid]
None
nsmIasuaztuneuiByadaifoy  Tladsfauazdiuandnaidsans suusiaduegnadng
WFSNENISNTHE NEYHIANTITUE TIUIUANIBTEY TELT NISLENFIUTENIUYBILNTUILALTIY
YaeiUszneu Tirvdiusaiiiog Ainzunseindsae @ulAne
Divisibility and the Euclidean algorithm; finite fields and quadratic residues; some simple
cryptosytems; enciphering matrices; public key; pseudo-primes; rho method; Fermat

factorization and factor bases; continued fraction method, quadratic sieve method,

elliptic curves

NMTATERdayavunlng an(en-0-5)
Big Data Analytics

1aidl

None

doyavuialtng nswsendeya nislumateya MsUseiliunavedluna mealansuansdaya
Yoyailsiflasesadns  msUszananauvunguua 3osssumazasndudiuslunsinses
Foyavusilug) msilnvinwensdvdudeyaiiovhaunguuazinausluvioasou

Big data, data preparation, data modeling, model evaluation, data visualization
techniques, unstructured data, cloud computing, ethics and privacy in big data analytics;
practice of information searching skill for working on group assignments and doing

presentation in classroom

o
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WA e
SCMA 347
A UIAUNDY

Prerequisite

AN e
SCMA 348
A UIAUNDY

Prerequisite

AN e
SCMA 349
A UIAUNDY

Prerequisite

a wva v [ %

mhefin (ngu)-UuR-Auaimenuie)
ABNTAEINI NN a(lo-lo-&)

Computer Graphics

[EtY

None

isvndauaznsaiiadu nswiinUgugiu sUnaiemae nsudassning Iulauazaduls
nsifinanulif Auasiduiideustidomds Auann dlduazandiagy

Geometry and line generation; graphic primitives; polygons; segment transformations;
windowing and clipping; 3-D graphics; surfaces and lines behind; colors and shadow;

curves and fractals

nsdan1sgudeya an(n-0-)
Database Management

MNAN e

SCMA 247

LLmﬁmﬁugﬂmaﬂmsf{’fﬂmigm%’a;&a WUUTeRIRNUAUTUSIOUNR N1simuIveIgIuTayald
duusannununmdons fvadndsduiuduazioafiuea Feulvladuysunm nguinsvinld
Juussingudmiunisesnuuu grudeyaideduiug WAATBINTHUANINLATY N3AUAY
Amgnfouriu N13IANIFIUTBYALUUNTEINY

Basic concepts of database management; entity-relationship model; development of
relational database from E-R diagram; relational algebra and SQL; integrity constraints;
normalization theory for design; relational database; concepts of crash recovery;

concurrency control; distributed database management

AmnssugenAwg en(en-o-)
Software Engineering

IR beey

SCMA 247

Aennssugendiaituiusi szuudieumadn sutingn nswutuMsTENdLas n1sdans
1A99U ANFDINITFONALIT NMIVIUADULAZNITNTIVEOU NITNAFDULDNALIS

Introduction to software engineering; socio-technical systems; critical systems; software
processes; project management; software requirements; verification and validation;

software testing

[Jlcd
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a wva v [ %

mhefin (ngu)-UuR-Auaimenuie)
WAM ndo  NHURIIUIU o an(en-o-)
SCMA 350 Number Theory |
Ftedunow il
Prerequisite None
anURvesdwuiy n1smsasdn aunte aunslaleunulni nguijunsesees-unsun $1umu
auysal fleituavadn Jymfuusenidiaesaesiuysuazamuus dunndaidaaes
Properties of integers; divisibility; congruences; Diophantine equations; Euler-Fermat
Theorem; Properties of integers; divisibility; congruences; Diophantine equations; Euler-
Fermat Theorem; Properties of integers; divisibility; congruences; Diophantine equations;
Euler-Fermat Theorem; perfect numbers; arithmetic functions; the two and four square

problems; quadratic residues

WA m&>  NufnTy an(n-0-o)
SCMA 356 Group Theory
INTIAUNDU AN e
Prerequisite  SCMA 354
Fuusgnevvesguingy uwAnseNoNesAuaznsufufiiunis Tassadauaznisadangy
Usznau njuinans W-ngu Blai-ngy
Elements of group theory; concepts of homomorphy and eroups with operators;
structure and construction of the composite groups; the cyclic groups; the p-groups; the

Sylow p-groups

/o
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ANALU enDo
SCMA 360
FUsAunDY

Prerequisite

AN e
SCMA 364
A U9AUNDY

Prerequisite

a wva v [ %

mhefin (ngu)-UuR-Auaimenuie)
aun1seuLSEeY o an(n-0-5)
Partial Differential Equations |
AN oo
SCMA 263

A <

'3 1

A NSKENFIMYS Nauuansu-agia nsnseaeilindudnuaziane nsuenalelymeae

Y

aun1sdaduduiunile s uunUssnnaunsdaduduiuass suuuudygd Jaymindmun
R

HaaslulsvANATRIAITBEN aunnsnsINsEUanLazaNnsnsinal Jeyw3dand nsileg
nsia3e mnuduldedaieanazauseosmemalany nansuUasanvats wanisudasy
Zof JgmenEusiu aunshioniuslulawundidina nsd@nwanuenieaen

First order linear equations; the classification of second order equations; canonical
forms; boundary value problems; separation of variables; the Sturm-Liouville theory;
eigenfunction expansions; separation by subproblems; solutions in the geometry of
cartesian, cylindrical and spherical symmetry; evolution problems; existence,
uniqueness and continuity of solutions; the Laplace and Fourier transforms; initial value
problems; semi-infinite domains; nonhomogeneous equations; case studies from

outside the classroom

AuN13aUNNTaA an(en-0-o)
Integral Equations

INALU enDo

SCMA 360

audFmluvesaunisdufinga auniswisaleduuazioawnssn aunisuuuiiniuazuuuiiaes
WAUNAN Hawaskuvaynsy sasinneuslawdu flandulusesinnousa sunsuuesdull na
waslngnan1swlaiduiinda nguivesdawuiv-yiag aunislioniugileiduvaaniy
General properties of integral equations; Fredholm and Volterra equations; equations
of the first and second kinds; kernels; series solutions; orthogonalization; biorthogonal
functions; Neumann series; solutions by integral transforms; Hilbert-Schmidt theory;

non-homogeneous equations; Green’s functions

)
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AN oo
SCMA 365
A TIAUNDY

Prerequisite

AL enoey
SCMA 367
A UeAUNDY

Prerequisite

AN o
SCMA 368
FUeAUNDY

Prerequisite

a va v 12

mhefin (gu)-UguR-Auaimenules)
Handudiveiy an(-0-o)
Special Functions
WA oen
SCMA 263

U

aunsueliud USiuslinsauunaznaguetiud Heduunumuasilandun

¥ v

UNUSNU - WU
wwodens aludlvadedianndu fleftuuada Jameveu

Infinite series; improper integrals and infinite products; Gamma functions and related
functions; Legendre polynomials; other orthogonal polynomials; Bessel functions;
boundary value problems
NO YN an(en-0-5)
Game Theory

Laid

None

NUEN3NS JURuuvene URULIINYG naevskay nagnsiaute tnuuvsnds sULUUYING auna
UNY LﬂiJsg']

Matrix games; extensive forms; game trees; mixed strategies; dominating strategies;
bimatrix games; normal forms; the Nash equilibrium; repeated games
NaNIsWUaNTIANAERS en(en-o-1o)
Mathematical Transforms

AN snlwo

SCMA 320

HanIswlasaUa1s wan1sudasiues wanisudadaleduazled nanisuvasinte wanis
wladuen Han1suladdu

The Laplace transforms; the Fourier transforms; the cosine and sine transforms; the

finite transforms; the Z-transforms; other transforms

e
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ANAL enedo
SCMA 370
FUsAUNDY

Prerequisite

AINANU eneve
SCMA 371
FUsAUNDY

Prerequisite

AN el
SCMA 372
A UIAUNDY

Prerequisite

a va v 12

mhefin (gu)-UguR-Auaimenules)
%qmmﬁmﬁvguuuzﬁ'] an(en-0-o)
Introduction to Discrete Mathematics
Taidl
None
wwn eoudiuduasileidu iy quiidindemansuaznisdouin nudsiuaudosiy
nguinaw  JuneuiBuesmsussgndlulgmnisdinn fvedaydu  n1sUszgndlu
AIINFANERIADNN UMD TUAZNITODNUUULTINTTNANER S
Sets, relations and functions; sequences; mathematical induction and recursion;
elementary number theory; graph theory; algorithms and applications to computing

problems; boolean algebra; applications to computer logic and logical designs

ALINAIENTNITIRU en(en-0-o)
Financial Mathematics

WA beb KAZINAMU bco

SCMA 212 and SCMA 280

Fuwvurnenmsdusuunanliseides : nM3vhensinge wuuaeduludea auﬁuémwma
aniden nsisuihwuuInsiunawees eyiussneu-ilafy duuuUssdiudunsngnu
dauuusannenide eyiuiiisnsdatunsianvil nsdifnuwannuentieseu

Discrete time models in finance : arbitrage, binomial model, derivatives, options,
equivalent martingale measures, Radon-Nikodym derivative, capital asset pricing
model, interest rate models, fixed income derivatives; case studies from outside the

classroom

VoW a en(en-0-o)
Coding Theory

Taigl

None

nqufsfatusupih fvadeiiugiu swadadu msldumindlustadadu enuasandy
gean siaeny SWEININg

Introduction to coding theory; basic algebra; linear code; use of matrices in linear

code; maximum likelihood; extended code; cyclic code

(e
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ANAL enedon
SCMA 373
FdeAunDY

Prerequisite

A ener’D
SCMA 376
A UIAUNDY

Prerequisite

AN enevey
SCMA 377
FU9AUNDY

Prerequisite

a va v 12

mhefin gu)-UguR-Auaimenues)
pssneansifendamanituuzai an(n-0-o)
Introduction to Mathematical Logic
[EtY
None
gUly szuugUlly MvivewssnaandiBesusenad eyundedaiiund iwafivmevesdudey
nuiunenudug assnaanisusunis

Induction; formal systems; language of propositional logic; tautological consequence;

adequate set of connectives; Soundness Theorem; first-order logic

AdlnAEnsIBsnsdntuLzh en(en-0-o)
Introduction to Combinatorial Mathematics

A bEo

SCMA 280

mMsBesduidsunaznmisiony  gasvesawmesas  dlaiduneduia nsudsiuuaudy
aruduitusidowin udnnafisdn-dnoen Msuduns nquimsturemensn duauya T
hluvemquiunveameasn

Permutations and combinations; Stirling’s formula; generating functions; partition of
integers; recurrence relations; inclusion-exclusion principle; derangements; Polya’s

theory of counting; equivalence classes; generalization of Polya’s Theorem

WUV A UTIANANERS en(en-0-o)
Mathematical Modeling

WA ooz LALINAN bée

SCMA 168 and SCMA 251

ALUULTIAUAMENSIUATUTINAINGT Laza3s¥INgT dUNSITINAAILTUEULAYANNTIT
auius UsingnisalliiladunasiBilenmnin nsdlfinwanueniesey

Mathematical models in ecology and physiology; linear difference equations;
differential equations; nonlinear phenomena and qualitative methods; case studies

from outside the classroom
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ANAU eno
SCMA 380
FdeAunDY

Prerequisite

IMNAU nme
SCMA 381
FuUeAunNDY

Prerequisite

AN o
SCMA 382
FUsAUNDY

Prerequisite

a va v 12

mhefin gu)-UguR-Auaimenues)
nguinuuzdu a(en-0-o)
Probability Theory
WA Lol LALINAN bro
SCMA 212 and SCMA 280
Usginnnutasdu fudsdu niswanwasanudiazdu nsuanuasiivay ngdiuauauin
AUAUDINITUINLA
Probability spaces; random variables; probability distributions; special distributions; law

of large numbers; limiting distributions

nsWweulUsknsudmsuana an(en-0-o)
Programming for Statistics

WA b

SCMA 284

awlsunsuuaziaiedle  msdasmdovdoya  msafuunmdoya  nisUsznanaway
Aasiveya Madeulusinsudmiumsussendneata nsdlfnwiannueniesieu
Programming languages and tools; data organization; data visualization; data processing
and analysis; programming for statistical applications; case studies from outside the

classroom

N1TRBNLLUUNTITNNAB an(en-o-'o)
Experimental Design

el

None

v

Mﬁﬂﬂ’]iﬁug’mﬂaﬂLLNULLUUﬂTﬁ‘V]G]aEN LLNULLUUﬂ’ﬁWﬂa@&éN?{NUﬁEﬁ LLNULLUUU&BﬂL%QE‘jN bbN
wuUdRSaazAu n1svnassunvaliua NsUNiY UNULUULUSHADR

Basic principles of experimental design; completely randomized design; randomized
block design; latin square design; factorial experiments; confounding; split-plot

experiment
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MAN @
SCMA 384
A UIAUNDY

Prerequisite

AN @&
SCMA 385
A UIAUNDY

Prerequisite

AN o
SCMA 386
A UIAUNDY

Prerequisite

a va v 12

mhein gu)-UguR-Auaimenules)
ainludamnsdwes en(en-0-o)
Nonparametric Statistics
WA b
SCMA 284
Rlidemnsfiwesfidnass nsmedeusumdmiazassdiogis 3snsUssanaen n1sia
AMIiEaTY AuduiusTunsTuIunsnIs s imesuuuatiu
Selected nonparametric methods; one and two sample location tests; the estimation

methods; the measures of association; the relationship with classical parametric

procedures

nsUssendreuitunesluatifnans an(n-0-5)
Computer Applications in Statistics

INAU b

SCMA 284

nsldnauiaasluadfrans n1svadeutivd1Aty anduius n1TIATIERANLLUSUTIU A9
Usuidulas msesziaiusenau dlidmnsdmes nsdldnwainueniieaieu

Use of computers in statistics; significance testing; correlation; analysis of variance;
curve fitting; factor analysis; nonparametric method; case studies from outside the

classroom

Vg6 h0A0Y an(en-o-)
Queuing Theory

MANU bRko

SCMA 280

LUUIRBINIARY Nskanuasnut1anluvesnariildlunisse nsuanuasasiasdy

YBUIAMIBIUNITUIAIT  WUUT1ABINISUINNSIUALALINAN1F U UTIDIaE T8N

v
S o w

THuinsuuuiandmds  wuudiassnisuinissianyaaiinisituuuieuasinanis
Tusmsuuuiandmgs nszuiumsifadu wuusiaesunIneewUUs

Queuing models; probability distributions of interarrival times; probability
distributions of service times; the single server model with the Poisson input and
exponential service; the multiple server model with the Poisson input and

exponential service; the birth and death process; other queuing models

=
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MAN e
SCMA 388
A UIAUNDY

Prerequisite

MAN e
SCMA 389
FUeAunDY

Prerequisite

AINANU nXe
SCMA 391
FUeAunNDY

Prerequisite

a wva v (%

mhein (gu)-UiR-Auaimenues)
V9B AUAIAIAGT an(an-o-o)
Inventory Theory
IANU oo LELINANM bEo
SCMA 118 and SCMA 280
NSUSMSAUAAIAEY MSANYILUUSIaesAuMAIREUUATY 9 dmsunudosnisasd
uazeufesnsliuiuou wuudaensddouuuysenda ﬁ;ﬂﬁla%a nah wunsasay
Wauneseslonvusiaotaziznisin 9 fiawsadldlunsdnnisduineds Tngld
wiatianepdnmansnisusmsdumasaadtumslgguniu wansfdifinw
Inventory management and inventory models: deterministic and stochastic demand,
EOQ models, reorder point, lead-time, emphasis on constructing mathematical
models and methods using mathematical programming, inventory management in

supply chain, and case studies

nsideafeuaznsUsziust en(en-0-)
Risk and Insurance

Taigl

None

msdesdouarnisdanismadesds msuseiuds siavesnisuseiuds fnisvedygn

7]

Useudy anduusyiuds nmsuseiuinuasnsusziuimede Seulunisuseiude ns
Wenusenseiude  wseswdydivseiutin  wieswdydAvssiviuedy  nguane
UszAude

Risks and risk management; assurance; types of insurance; principal of contract of
insurance; insurance companies; life insurance and casualty insurance; insurance

conditions; insurance company selection; life insurance acts; casualty insurance acts;

laws of insurance

WTaNLAY an(en-o-)
Special Topics |

JuogfunmgnsTunTUImvangns

Depend on the program committee

vdefifduduitaulalutlagu

Topics of current interest
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L Oeen

AL INYANERS

AAIVIAWAAERNS

AN oo
SCMA 392
A UIAUNDY

Prerequisite

MAN Cod
SCMA 405
A UIAUNDY

Prerequisite

INAN oo
SCMA 406
FUeAunNDY

Prerequisite

a wva v o

mhein (gu)-UuR-Auaimenuied)
WTefiAY b en(en-0-)
Special Topics |l
Gﬁuagjf“fuﬂmzﬂsiumiu‘%mwé’ﬂqmﬂ
Depend on the program committee
vhdeiimdadufiaulaludlagiy
Topics of current interest

AlRAEnIUTEAUTIN o an(en-0-)

Life Actuarial Mathematics |
WA oo
SCMA 266
nsiuuvalniaaingfmuuulseiutin  laen1sldmsn@inuasadnmansnisiiu 13
fruandeussiugrbuasfudsosdmiunsUseAudin siavemaiumed Gusieen Gu
BNATTIEnd SNy NsdAnvIINUenBLSeY
Stochastic approach to life insurance models using the life table and mathematics
of finance; calculation of net premiums; types of annuity products; annuities;
annuities paid after death; case studies from outside the classroom
ARlaraEnSUTEALTIN © en(en-0-o)
Life Actuarial Mathematics |l
MNAU Co&
SCMA 405
Rud1ses anuivziliurenisegsen aruhasnduresnisuananndindu QUFLEFRE
Jurugaviouazilsituanunm@insungy nsUseiuTindmivanuamau nsdinu
NUDNADITUY
Reserves; survival probability; joint life probabilities; last survivor and compound

status functions; life insurance for other status; case studies from outside the

classroom

&
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WA ol
SCMA 412
A UIAUNDY

Prerequisite

a wva v o

mhein (gu)-UuR-Auaimenuied)
Usyifnalneans en(en-0-)
History of Mathematics
Taigd
None
Msufuresilunssmimsadinmanslugalusa ganewesndamaninin Tuvesgadn
915ANAa Lazowealaled nsiAnvesAdnranTatlnl uvRWTING Wnge TRy
laufie wusyd eeeiaes ansiud anvany gansihulunssainadinmanslinsstusang
wazflanuduwiusssy vuvennid 1aT ova nidr wa washuesansiad ganisasn
wlumssAunadinenansiininuasasaunay uvedlaal Uns aldsn Aunes v
un adinmanslugnasiotagiu mslininwensdududeyaiitetiausluiesou
Primitive conceptions of mathematics; the Golden Age of Greek mathematics: Euclid,
Archimedes, and Apollonius; the Birth of modern mathematics: Fermat, Descartes,
Newton, Leibniz, Bernoulli, Euler, Lagrange, and Laplace; the Age of Rigor and
Abstraction: Gauss, Cauchy, Abel, Galois, Cayley, and Weierstrass; the Age of
Generalization: Klein, Poincare, Hilbert, Cantor, Banach; contemporary mathematics;
information searching for doing presentation in classroom; practice of information

searching skill for doing presentation in classroom

&
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MAN o
SCMA 425
A UIAUNDY

Prerequisite

MAN e
SCMA 427
A UIAUNDY

Prerequisite

a wva v o

mhein (gu)-UuR-Auaimenuied)
nsAsRdelaidutuuuza en(en-0-o)
Introduction to Functional Analysis
IR be&
SCMA 215

4

wunsgady fandudadady Usgives

a ¢ a a v o

Usniidessegna Ysnliuesu Usplununa mae

Y

a a

WypeiInLiunis Usilanu Usginanmniely U'%Qﬁ%aLﬁ%@ﬂﬂiﬁy’amﬂLLazmséT’amﬂUiﬂa
snunsniuluiy faadunisgiiung fadunisusnd nqudndnyavesuTgiuesy
wazUTgiuIwe  NauunaswseuiunaLaznsUssgnadIndunsnsedulady nsiin
Tinwgn1sderumenadamans msiinanusulinveusenuiildsuneuning

Metric spaces; normed spaces; Banach spaces; linear operators; linear functionals;
normed spaces of operators; dual spaces; inner product spaces; Hilbert spaces;
orthogonality and orthonormality; self-adjoint, unitary and normal operators;
fundamental theorems for normed and Banach spaces; Banach fixed point theorem

and applications; compact linear operators; practice of mathematical communication

skill; practice of responsibility for assigned tasks

AlAFERSINYE en(en-0-)
Fuzzy Mathematics

Taigd

None

Anuliwineuvesoya waiduly Anuduiudiduly Hndunneaudn Afediladu @
AflpIYly nssnAmansisvle ssuundninae n1sdtassliiladuy nmsdedula nisuuangu
N3P MUUTU SHUUAIUAL NOUYNENgIU

Uncertainty in information; fuzzy sets; fuzzy relations; membership functions;
defuzzification; fuzzy arithmetic; fuzzy logic; rule-based systems; nonlinear
simulations; decision making; classification; pattern recognition; control systems;

evidence theory

@D
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NP &ne
SCMA 431
FdeAunDY

Prerequisite

ANAL &enen
SCMA 433
FdeAunDY

Prerequisite

a wva v o

mhein (gu)-UuR-Auaimenuied)
neweladvialy en(en-0-)
General Topology
ety
None
MsnumuLwIARn ALz ilaidy Uigiwedn enilndidsadn waida 90asin wals
Uinfides Uiginewelad dwunelu dwliangu dauveu fladdu nnedeiilos audugiu
amizdoules dudszneu nnedenlevanzil ngnsziu Uiginewsladnseu wades
nszduveadudnuiuate Uigfwainnszdu msflavinwensdeninumaneyandamans nns
Ananusufinvausoruildsunounang
Review of the concept of set and function; metric spaces; open neighbourhood, open
set, limit point, closed set, subspaces; topological spaces; interior, closure, boundary;
functions;  continuity, homeomorphism; connectedness; component, local
connectedness; compactness; compact topological spaces, compact subset of the
real line, the compact metric spaces; practice of mathematical communication skill;

practice of responsibility for assigned tasks

newelafideivadintou en(en-0-o)
Elementary Algebraic Topology

AN &ne

SCMA 431

Uinlidameneladmsdwsioides naguindn anwdenlss mnunsedu wudlnadnisuus
Uszinviia Msdssauelntngundnya USniiun nguiunnisen

Topological spaces; continuous mappings; finite products; connectivity; compactness;
manifolds; classifications of surfaces; homotopic maps; fundamental groups; covering

spaces; Lifting Theorem

<ty
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AN en'o
SCMA 436
A UIAUNDY

Prerequisite

IMNANM €co
SCMA 440
FuUeAunNDY

Prerequisite

a wva v o

mhein (gu)-UuR-Auaimenuied)
LSVIAALTIRYR UG LAY NITIATIZRLLL DS an(en-0-o)
Differential Geometry and Tensor Analysis
AN blooe
SCMA 221
sruuiiimdadulas U3giinenelad wuilliaduiuiseu nnwesduda duldswn nguns
wiad Wasmuiwes I90An uwasAULAY Ll gatelad
Curvilinear coordinate systems; topological spaces; smooth manifolds; tangent

vectors; curves; surfaces; transformation groups; tensor fields; geodesics; curvature

tensor; homology theory

nsWigulusunsudmiugunsalinnm an(en-0-5)
Mobile Application Programming

AN oo

SCMA 240

WUzINTEUULIUATEYA N9 TUA TR NNAIATUULLOUATOUA N1T98ALUUNIY
Anstarugld nstan1sBiaus nsnnmnswfin Wosiu nisadeifadiiie n1sdnistoxa
mﬂﬁffgm%y@ WY NMFFUAYQYIODNDINIA NMTLASUUNILNILONNALATUUULIUATOEA
nstinvinwnsduduteyailevhaunguuazitauslueadou

Introduction to the Android OS; the use of Java to develop applications on the An-
droid; the design of the user interface; management events; basic graphic drawing;
creating multimedia information; management using the database, service, broadcast
receiver; preparing to publish an application on Android; practice of information

searching skill for working on group assisnments and doing presentation in classroom

[l



seiuliuan Mo O hen AMEINYIANERNT

UARlo  MANgATINENFMERTULAN AVNIVAUAFAIEAST AAIVIAWAAERNS

a wva v [ %

mhefin (ngu)-UuR-Auaiimenuies)

MNP €co E‘Lﬂ’]WLL’JG]éJEJNﬁﬁ’]EJ’]SEW]E]UﬂuENLLﬁ%Lﬁﬁ@uﬂ%ﬂ an(en-o-)

SCMA 442 Interactive, Virtual and Immersive Environments

Jdedunen Ll

Prerequisite None
wnAefiuguwezeudlaffussuuaiouaimardumeivls vt wiywwes
anminedeuasioutasddumeiidulsraumsaivesild  mseenuuuszUURaNIIn
UFdusAUlals msvhausudualleu werduaiuarendauififetesiunennaindy
Buuesanitaliou duweasiyddumesdiasU)duius 3 5 9901 3 I J0uanIna
LLUUL%@NﬁUﬂ%ﬂg DUAAINALUUUTZNOULAYTEULALRDSLE  dNNIIARDULEl U INAULAY
wietiy  wewwdladuilifeadestuanmundomaliounasddumes®  asdusznoud
winzauiuauaulaluavisng 4 Bnsmmgu]] Yjdasasanuvimeluaniniindey
iailouatadsdumesdn msininwenmsdududeyaiievinunguuazinausluioaiou
Basic concepts and understanding of virtual reality systems and interfaces; several
aspects of virtual and immersive environments such as users’ experience; interaction
design; virtual collaboration; software and hardware involved in virtual immersive
applications. 3D immersive interfaces and interaction; 3D displays; head-mounted
displays; tiled and stereo displays; collaborative and networked virtual environments;
applications relating to virtual and immersive environments; the practical component
suited to various discipline interests; theoretical and practical approaches and
challenges in virtual and immersive environments; practice of information searching

skill for working on group assignments and doing presentation in classroom

[l
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a wva v [ %

mhefin (ngu-UuR-Auaimenuie)
WA < mﬁamﬁaga en(en-0-o)
SCMA 443 Data Communications
wdeRuneu Ll
Prerequisite None
ﬂ'mt,uzﬁwmi?iaawﬁaga STALNUAIBNUTE  WIMTFIUNTARABLLY AunIsvesdya o
foya mssumudyan Jaslunsindedeans Uszansnmussnislugadu ysunmdeya
lslamea Msinwianudaeadedeya antnenssussuy 989U MsdewIgay dumes
wa AUlINslalavesienuy
Introduction to data communications; character codes; interface standard; bandwidths;

noises; transmission medias; modulation efficiency; data integrity; protocols; data

security; system architecture; networks; network access; internet; network reliability

we e Ansmansdmsulyanusshivg en(en-o-)
SCMA 444 Mathematics for Artificial Intelligence

adunou  ld

Prerequisite  None

sngruazvaulunveslygUssivg  Uygiusshvglugiusfmununasnsaum  faunu

« o«

v
= o

Ay seuuiidismny nislimeea hdedu @dufuarwaulavesngy) msiiniinbznis
dududeyauiievihnungduuaztihausluioaou

Artificial intelligence: root and scope; artificial intelligence as representation and
search; knowledge representation; expert systems; reasoning; other topics (topics
covered depend on class interests); practice of information searching skill for working

on group assignments and doing presentation in classroom
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AN €&
SCMA 446
A UIAUNDY

Prerequisite

AU o
SCMA 447
FUsAUNDY

Prerequisite

a va v [ %

mhefin (ngu)-UuR-Auaimenuies)
M3Feuivesaies an(en-0-D)
Machine Learning
1aidl
None
naeudvonafestunusih mafeudiuvinismvay nsaaneudid  n1sdeuduld
andula laswingussamiiien n1siSeuin1sAIvAN wuudnaedanuiniaen n1sseusiug
Weou N13ieu3aNieg1e Nsseuilae BidaiugnIsy nsussgndvaamaiteudidanaln
Introduction to machine learning; supervised learning; dimensionality reduction;
decision tree learning; artificial neural networks; hidden Markov models; Bayesian
learning; instance-based learning; genetic algorithms; applications of Machine

Learning

nsviunilestoya an(en-0-o)
Data Mining

1aidl

None

nsimilesdeyatuiuzid Jpinsvesmsvinvilesteya seideulsvesnmsvinvilesdeya

U

a vad &

warisUUandude deyadmsunisviuvilesdoya nMsduuntuuugi udniuda uazeu

A

TndiApaiilnddian  duliinnsdndule msUszanunugniosesiisiuun  dnuaizdsedn
wuusiaiiles mavanidesnisiialenesinvesiulinmsdadula nmsviundesnganuduius
nsdANgu

Introduction to data mining; virtuous cycle of data mining; data mining methodology
and best practices; data for data mining; introduction to classification: |-Bayes and
nearest neighbour; decision trees; estimating the predictive accuracy of a classifier;
continuous attributes; avoiding over-fitting of decision trees; association rule mining;

clustering
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AN CE
SCMA 449
A UIAUNDY

Prerequisite

A &0
SCMA 450
FUIAUNDU

Prerequisite

WA <&
SCMA 452
AdaAunNou

Prerequisite

a va v 12

mhefin gu)-UguR-Auaimenues)
VI BANITANN en(en-0-o)
Theory of Computation
Et
None
Ul selammdrin lifvuaden wenvoslanm Ledesdngy3e iniesdnsinad
nguiunisad  Afnvesniseeniunim edesdnsyTeanna tedyvudlilld nmsaaunls
AL ITRE
Formal language; finite automata; nondeterminism; pushdown automata; Turing

machines; post machines; Minsky’s Theorem; limits of language acceptence; universal

Turing machines; unsolvable problems; computability; recursive function theory

MBI b en(n-o-)
Number Theory I

INAL en€o

SCMA 350
mMsuuzihmadaddnnyitasdaivadeasieliflilunsfnuguuuuidsass msuan
waswesduIuan: nsneAlagUszanauuulalowulmitagideduremnuisuauiuy
atu

Introduction to modern analytic and algebraic techniques used in the study of
quadratic forms; the distribution of prime numbers; Diophantine approximations and

other topics of classical number theory

NYALAUINTITY o en(en-0-)
Abstract Algebra |l

WA &

SCMA 354

13

WL MskeniiUsenay eituauuns adduiuane Maveeilad sInvemils Has

o w

aduiidiin numd nyudage Tadlelaalny walaasvesaunslaensast nevensflad
pUud Wanass

Polynomials; factorization; symmetric functions; prime fields; field extensions; roots of
unity; finite commutative fields; Galois groups; conjugate groups; cyclotomic fields;

solution to equations by radicals; infinite field extensions; real fields

«
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MAN €&
SCMA 456
FdaAuneu

Prerequisite

INANM oo
SCMA 460
FUeAUNDU

Prerequisite

WA <ol
SCMA 462
FUIAUNDU

Prerequisite

a va v 12

mhefin gu)-UuR-Auaimenules)
lassasaiiyndn an(en-0-o)
Algebraic Structure
WA €&lo
SCMA 452
mMevgefanfivadin Naduen dnlanguityadn aaversweniulduazaavesusniy
Lila oufunvanyavemguimas nanawmuwesvetena nsussendiungUondidey
Algebraic field extensions; splitting fields; algebraic closure; separable and
unseparable extensions; Fundamental Theorem of Galois theory; tensor products of

modules; applications to abelian groups

FLUULTINA TR sn(en-o-)
Dynamical Systems

WAL oo

SCMA 263

wamansdmsusdidaes wuilnadliuuswdeu wissnmiddessadsanmlamesluan
gAY SAFUTIUTNTINIYN ANTUILBAUNININGS

Dynamics for quadratic family; invariant manifolds; structural stability; hyperbolicity;

horseshoe; toral automorphism; strange attractors

GHORE RGNV BN RN an(en-0-o)
Difference Differential Equations

WA @bz

SCMA 168

yivosaunsiiietes  wiavesdetgmiineliAnaunisideeyiudiBamasis  nalaae
ﬂ’]ﬂ%&J’]EJLLUUﬁﬁ%‘Uzu NalRagINKaN1ThUasa1Uane ﬁqﬁ%’uﬁﬂwmzmww INNYDIFUNTT
aNwUZIANIE KaN1SwUaIIUaNENNRY NINTELBUNTUTBINALRAY NORANTIUTAFUATY
UYOINALRAY ANNIThILTILEY

Types of equations involved; types of problems where difference differential
equations arise; step-by-step extension of solutions; Laplace transform solutions;
characteristic functions; roots of characteristic equations; inverse Laplace transforms;

series expansion of solutions; asymptotic behavior of solutions; nonlinear equations
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AN @oen
SCMA 463
FdaAuneu

Prerequisite

MAN @oc
SCMA 464
FUIAUNDU

Prerequisite

a wva v (%

mhein (gu)-UiR-Auaimenues)
AuN1S 0 YISO b an(en-0-o)
Partial Differential Equations I
INAL nDo
SCMA 360

' '
(% =3

aumaidadunuumeddudunis aumsbidadududunds naououd Asfined Mufo
aunsaane grsAads ndnnsgegadvivaunisaats wdsen endnvainuuas
flerduensludia fadduderly fleidundu feitunIudmsvuinudde feuidunIudmsu
Ushalddndn aun1sannuseu wanmsgegedmivaunisauiou Fendsnudmivaunis
Bemnsilum aumseduluuini-nan wdsnuuasivnnn Aadevsinay grsiaiveen

First order quasilnear equations; first order nonlinear equations; Monge cone;
envelope of a family of surfaces; Laplace equation; mean value formula; maximum
principle for Laplace equations; energy method; Green identities and Harmonic
functions; generalized functions; Green functions; Green functions for bounded
regions; Green functions for unbounded regions; heat equations; maximum principle
for heat equations; energy method for parabolic equations; wave equations in space-

time, energy and causality, spherical means, Kirchhoff’s formula

UgyyAvou en(en-o-1o)
Boundary Value Problems

INAN oo

SCMA 263

aunssoyiusdondady aunsadu Heituveandusaztamandu-deia eynsaumFues
wazran swlasisues aunsanudeu aunisaruany wazaun1sUsdvesdymiluiifas o
Linear partial differential equations; the wave equation; Green’s function and Sturm-
Liouville problems; Fourier series and Fourier transforms; the heat equation;

Laplace’s equation and Poisson’s equation; problems in higher dimensions

K&
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MAN @&
SCMA 465
FdaAuneu

Prerequisite

WA Coc
SCMA 468
FUIAUNDU

Prerequisite

a wva v (%

mhein (gu)-UiR-Auaimenues)
Vg Beeuiusansy an(n-0-5)
Theory of Ordinary Differential Equations
WA oo LAYINAN b&e
SCMA 168 and SCMA 251
nguiunnstiaauazanuulfedufen maseidesvemalany sruudassluszuiy wa
\easaIsE VNN LA uSuSUnTfidduUsEaVS A nanasdassiudy  @desnw
seuuliiBady vguiunnisiUseuiisy
Existence and uniqueness theorems; continuation of solutions; plane autonomous
systems; solutions to system of linear first order equations with constant coefficients;

linearly independent solutions; stability; nonlinear systems; comparison theorems

uAAARANITLUTHY an(en-0-o)
Calculus of Variations

A oom

SCMA 263

{JﬁgmﬁﬁmmLmaqé’aﬂmwiﬁu L'E"aulﬁum"wLﬁuﬁmLLUUQﬁ’ULLazm'ﬁiJszqmﬁgULLUUﬁiyﬁﬁaﬂJaq
aun1seeulaes-anTIus ndnveweiasu Haduaydoulufivse Heulvsuduvemeunsen
U NUANIIAIUAL

Problems which define the calculus of variations; classical necessary conditions and
their applications; canonical form of the Euler-Lagrange equations; Hamilton’s
principle; field and sufficient conditions; Pontryagin’s necessary condition; control

theory

KRe
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a wva v (%

mhein (gu)-UiR-Auaimenues)

WA &wo  NOBNT VUL en(en-o-o)
SCMA 471 Introduction to Graph Theory

a

dsauneu  ladl
Prerequisite ~ None
wnAnndnya asulihes arudesloswensin lwndiudn msnseudimudasy funu
wn3ng Msduduiysal nsduguuulngjan nsBeszunukanI ey N135EUNeE SaALaY
PUNITVUE wqwﬁummﬂsﬁ—maﬁu—ﬁm astinvneznisderumnennsadinmans ns
AnAnusuinseusenuiildureaunuy
Fundamental concepts; paths; trees; circuits; connectedness of a graph; cutsets;
domination; independence; matrix representations; complete matching; maximal
matching; planar and dual graphs; coloring; chromatic numbers; transport network;

the max-flow min-cut theorem; practice of mathematical communication skill;

practice of responsibility for assigned tasks

WAM @d  ATINUNITAMTUIU en(en-o-)

SCMA 475 Operations Research

Ftadunow il

Prerequisite ~ None
nMITgAnlunudmsumLuuBsimun: Mvuan1sWady nsneaeuanuly a1dzeiu
mmuanisldidadu ﬂzymmwuaiaLLazﬂ’]iﬁmummsﬁgumaufﬁﬂwmu nsalAn¥IaINUen
Mod38u
Operations research for the deterministic models: linear programming, sensitivity
analysis and duality; nonlinear programming; transportation and assignment problem:s;

network algorithms; case studies from outside the classroom

XD
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MAN €=o
SCMA 480
FdaAuneu

Prerequisite

I €Re
SCMA 481
FUIAUNDU

Prerequisite

a wva v (%

mhein (gu)-UiR-Auaimenues)
wallAn13auNaENe an(en-o-)
Sampling Techniques
AN bee
SCMA 284
WUarNMTNWHUNMTITIT @unTnveInsifensdiegauuugl nMsidenmiieiiegns 13
Usvanaurvunmed milﬁaﬂ@TaaEJ'NLLUULLUﬂ%y’uQﬁ AMRANALAREUB U YUAFIeEeT
ABaNI3
Survey methods and planning a survey; elements of random sampling; choices of
sampling units; the estimation of sample size; stratified-random sampling; tolerance;

the required sample size

mﬁmswﬁauﬂimam en(en-o-)
Time Series Analysis

WA b

SCMA 284

mé’ﬂmiﬁug’m%mmiLmuaqﬂsunm"lu‘ﬂmLmuLaa’]LLaﬂmuum’mﬁ mAlausndlazlasnud
Tunsufudoyadmiunuudiass Aadeindeuiivuuselasinsadlulowunar  nsaiis
WUUIaed NMsUsEIluAILazNITNEINTal NMTIATIZRlAUNET LarRAdnoallalneiy on1T
Uszunumazn1sulaanasy

Basic principles of representing time series in both the time and frequency domains;
Box and Jenkins technique of fitting data to autoregressive moving average models in
the time domain; model construction; evaluation and forecasting; analysis of time

domain and digital filtering; methods of estimating and interpreting the spectrum

e
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MAN €=l
SCMA 482
FdaAuneu

Prerequisite

AN E@an
SCMA 483
FUIAUNDU

Prerequisite

a va v 12

mhein gu)-UguR-Auaimenues)
/NITOUNTULIA an(en-0-o)
Time Series Method
WA b
SCMA 284
msnensaidsiinaduiusi auautiuasriavesteyaoynsunm wadanisuuliGey
SEmsusultSeuneredandouiivariadulinartmgs Fansuuliiteudeduldaay
Frdauuuuius eunsunavesuend-uiud nadidinuainuentioudeu
Introduction to quantitative forcasting; properties and types of time series data;
smoothing techniques; moving average and exponential smoothing methods;
adaptive exponential smoothing method; Box-Jenkins time series; case studies from

outside the classroom

NTIATINNITOANDELTIEY an(en-0-b)
Linear Regression Analysis

WA bce

SCMA 284

NNWBSVRIRIUITEN N15HINLAIUINANAIEAILUT N1SUTEINUALUUMEIARIaEgn NAT
aostiovgatily msUsssarlnefinisiindadu Bamsussnarmuuudu msvedey
wuuten dsydvsandiuiusmaa daenadesiulazunueuidesiu

Vectors of random variables; multivariate normal distribution; least-square estimation;
generalized least-square; estimation with linear restriction; other methods of

estimation; F-test; multiple correlation coefficients; confidence intervals and regions

XRes



seiuliuan Mo O hen AMEINYIANERNT

UARlo  MANgATINENFMERTULAN AVNIVAUAFAIEAST AAIVIAWAAERNS

MAN €RE
SCMA 484
FdaAuneu

Prerequisite

A CRE
SCMA 485
FUsAUNDY

Prerequisite

AN €=
SCMA 486
A UIAUNDY

Prerequisite

a wva v [ %

mhein (gu)-UuR-Auaimenuied)
NTIATIIANEAILUS en(en-0-)
Multivariate Analysis
A o
SCMA 280
NswaANLAIUINAAIEMILUS anduiusnyanuazanduiusgos N1ULANLITITITA NITUINLAA
Mawads  N15ATIERANNLUSUTIUAIEAILUT NMITIATIERTIRUNNGN NI1TIATIEYIRT
Usznau
Multivariate normal distribution; multiple and partial correlation; the Wishart
distribution; the Hotelling’s T distribution; the multivariate analysis of variance;

discriminant analysis; factor analysis

NTINeRNAsULUUALLARRAN en(en-0-5)
Stochastic Simulation Modeling

WA bo

SCMA 280

nsaseimIavLULdL N1sEgRUUAIMYTEN wuudiasteauRaisla n1sesnwuunsUeudaya
MsAeTIginan1siaes galdundaosi uazmmnsalliseies uuudaeangnsallideiios
WANANITaRANNLUTUIIU ﬂ’ﬁﬁ]i’mﬁﬁ)Uﬂ’J’]ﬂJQﬂg{@\‘iéﬂﬁNLL'U‘U‘UOWE‘I’EN ﬂiﬂjﬁﬂ‘w’mﬂﬂu@ﬂﬁ@\‘iﬁﬂu
Generating random numbers; simulating random variables; the Monte Carlo simulation;
modeling inputs; analysing outputs; Markov chains and discrete events; discrete event
simulation; variance reduction techniques; the model validation; case studies from

outside the classroom

N159180988ULUY a(en-0-o)
Simulation Modeling

ety

None

ANNEAYVBINITINRBY WUUTARAIBEN N1saTuuuTiaes nsneniausingnisaldy
NSAAUALIAT NITOBNLUUNITNAGDINITINADY INATANIADLNILADTAIMTUNITINa0S
Importance of simulation; example models; building a simulation model; generating
random phenomena; marking time; design of simulation experiments; computer

techniques for simulation

2NN
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MAN CRe
SCMA 489
A UIAUNDY

Prerequisite

AU o
SCMA 491
FUeAunDY

Prerequisite

A &lo
SCMA 492
FU9AUNDY

Prerequisite

a wva v [ %

mhein (gu)-uuR-Auaimenuied)
NNSAIUANAUNINLTIEADH an(en-0-')
Statistical Quality Control
ety
None
mmwﬂu@mmwﬁy’ul,l,uzﬁw LLU‘Uﬁi?ﬁ@ﬂﬂmﬂW‘W“UaﬂﬂizU’JUﬂﬂi NIBDUNIUAUATNATZUIUNTT
W warUFyg1veditilaifemans wnunlimuandmsuiuys wnuglieuandmsudnyaey
Used19euu  nssuIuMsuasszuunsiong nTilesgveuaunse nsdhdune
n3EUIUMTERRTUIULULAY 9 uazmadiansauAL
Introduction to the quality control; modeling process quality; inferences about the
process quality; method and philosophy of the statistical method; control charts for
variables; control charts for attributes; the process and measurement system; the
capability analysis; other statistical process monitoring and control techniques
WIToNLAY o an(en-o-o)
Special Topics Il
%ua&“J'ﬁmmzﬂssumsu%mwﬁﬂgmﬂ
Depend on the program committee
vdeimdnduiauladufiavluaunadamans
Topics of special interest to the instructor
WvaNAY @ an(en-o-b)
Special Topics IV
%uaguiﬁumuzﬂsiumw‘%mwé’ﬂqmw
Depend on the program committee

v ¥ do o & 4 & a a s
Vi’.l‘U@‘V]ﬂ’]aQLUuV]ﬁui’i]LIJ‘LJWMHIUE‘!’]‘U’I@QJG\WI&W?

Topics of special interest to the instructor

®00
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ANAU wom
SCMA 203
FuUeAunNDY

Prerequisite

NAM boc
SCMA 204
FUsAUNDY

Prerequisite

a wva v o

mhefin (ngu-UuR-Auaimenuie)
ngeinnuuiaziu (Wagisw) &(@-o-)
Probability Theory (Distinction)
WA bob LaZINAN beo
SCMA 212 and SCMA 280

A
fal o

WIMeEnw LAz sigaundunsedu Jeymvmie waznisfinwsmeauwes Tumdely

a 1

F11 men ezo bk U3giiannuuiasduy fMudsdy niswanuasanuinzdu nsuan
WAALAY NHTIWIUAININ BTUATDINITUINUAS

Rigorous approaches and proofs; challenging problems and self-study on the
topics covered in SCMA 380: probability spaces; random variables; probability

distributions; special distributions; law of large numbers; limiting distributions

AN39NLUUNTNARRY (WAFIS ) &(c-o-a)
Experimental Design (Distinction) .

Laidl

None

wunsRnwwarnsigatiidunssdu dgmime wasnsfinwdenues ludoly
T WA el HUA MENNIAUSIUTOMHLLUUNMIVASY  WHULUUMIVIAREIFY

[N a

anysal wNuLUUUONIANEY unuuudniaasiu naveasawnnveiea nMsuuiy way
WUULUIWADR

Rigcorous approaches and proofs; challenging problems and self-study on the
topics covered in SCMA 382: basic principles of experimental design; completely
randomized design; randomized block design; latin square design; factorial

experiments; confounding; split-plot experiment

06
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a wva v [ %

mhein (gu)-UuR-Auaimenuies)
WA bod  NITIATIZINRIERILUT (WAFIT1) e-o-a)
SCMA 205 Multivariate Analysis (Distinction)
IdAUNEY WA bro
Prerequisite ~ SCMA 280
wusAnwuaznsfigaifidunsedu damdimie warnisnudenues Tuidely
A1 WA <se WA NswanuasUsnivanediuls anduiiusnvauuasanduiusdes
NISWANKATIVITA  NITWNWANLEWARY  NIFIATIZRANULUTUTIUMAIBAILUS N1T
AATIEATIMUNNGY N1TIATIZYRIUTENBY
Rigorous approaches and proofs; challenging problems and self-study on the
topics covered in SCMA 484: multivariate normal distribution; multiple and
partial correlation; the Wishart distribution; the Hotelling’s T distribution; the

multivariate analysis of variance; discriminant analysis; factor analysis

®ol
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a wva v [ %

mhein (gu)-UuR-Auaimenuies)

WA bos) NN (WAFITIW) &(&-ow)

SCMA 207 Set Theory (Distinction)

dsauneu  ladl

Prerequisite  None
wuaAnwuaznsiigatiidunsedu Jamfme wasnsinyidenuies Tuide
Tuin we wex A Wawmsvemguiion Aidaveslurimifsiuen ns
Funvufnssed Bnrsudledgmuiesnnujnssed  Bnsdsdanaiuuvuediila
wUUSAwadLazuUDuLRs Ul NrAdnueen  AuduiusLazientu  duay
UVNEIU FANAUAISIEDN UANNITINTUAUR NITASINTIUIUSTINGIRINGH NITEIIS
Sy $11UATINEE LagdIUIUTTY INTIUIUETIUNR wRdiaLazienetiud
Frunudanstiu Snnudedusuil guilsuagmsdsuindsetiud nsiinvinwgnnsde
auneneadinenand msiinanusuiinveusenuiildyuteuming
Rigorous approaches and proofs; challenging problems and self-study on the
topics covered in SCMA 219: development of the set theory; origin of the
conception of sets; discovery of paradoxes; axiomatic solutions to paradoxes:
the Zermelo method, the Russell method, and the Von Neumann method; set
algebra; relations and functions; partial order; the axiom of choice; well-
ordering principle; construction of natural numbers from sets; construction of
integers, rational numbers, and real numbers, from natural numbers; finite and
infinite sets; cardinal numbers; ordinal numbers; transfinite induction and
recursion; practice of mathematical communication skill; practice of

responsibility for assigned tasks

GOom
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mhein (gu)-UuR-Auaimenuies)
WA Lo quwﬁﬂi’lW%uLLusﬁ’l (W&igI5W) &(c-0-)
SCMA 208 Introduction to Graph Theory (Distinction)
Ftadunow il
Prerequisite  None
wuvsAnwuaznsfigatfidunsedu damimie waznisnudenues Tuiide
Wi A @oie loun wRandnya 3adulsheaes mudeulowesns i wadau
fin NsAsauiANBaTE Munuuvsng n1sfuguIysal nsduawuulvgian nsmis
SEUULaENIMATY N1352Ued S9REY YBNUNITUUET Nguunwund-Inaiu-An
ﬂ']'iﬂﬂﬁﬂﬁ%ﬂ?iﬁ@ﬂ?ﬂwﬁw’]Sﬂﬁﬂﬂﬁﬁﬁlﬂ’]aﬁ]'g ﬂ’l'ﬁ?]ﬂﬂ?’]w'%lllaﬂﬂjaﬂﬁi@QWUﬁIVL{g]}%’U
UBUNUY
Rigorous approaches and proofs; challenging problems and self-study on the
topics covered in SCMA 471: fundamental concepts; paths; trees; circuits;
connectedness of a graph; cutsets; domination; independence; matrix
representations; complete matching; maximal matching; planar and dual
graphs; coloring; chromatic numbers; transport network; the max-flow min-cut

theorem; practice of mathematical communication skill; practice of

responsibility for assigned tasks

WAN bow N BNITANT (WEFITIN) ee-0-)
SCMA 209 Theory of Computation (Distinction)
Andeduneu  1idl
Prerequisite  None
wunsAnw e sRigniRidunsedy Jymime uasnsfinudeaues lusdely

o w

1 WA < 1N MUty eelaunadnin ldfmuntey wyn1deslnuni
\3esinsy3a in3eadnslnad nauiunised Adavesnseeniuniw nTeadnsyse
a1na Telgmudlila nseaule ngufilesiduisuin

Rigorous approaches and proofs; challenging problems and self-study on the
topics covered in SCMA 449: formal language; finite automata; nondeterminism;
pushdown automata; Turing machines; post machines; Minsky’s Theorem; limits

of language acceptence; universal Turing machines; unsolvable problems;

computability; recursive function theory

®0&
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ANA enolo
SCMA 302
FdeAunDY

Prerequisite

INA enoen
SCMA 303
FUsAUNDY

Prerequisite

a wva v [ %

mhein (gu)-UuR-Auaimenuies)
nounIU (Wagisw) &(&-o-a)
Group Theory (Distinction)
WA a&e
SCMA 354

4
fal o Y

LInNAnwuaznsiigalndunssdu Jywwimne uaznisdnudienues lumdely
J1 wen edo WA Sulssneutemquiingy  uwiAnseNeNesTiuasngUiui
ALiiun1s lassasisasnsainanuusenay nguining fi-ngu dladi-ngu

Rigorous approaches and proofs; challenging problems and self-study on the
topics covered in SCMA 356: elements of group theory; concepts of homomorphy
and groups with operators; structure and construction of the composite groups;

the cyclic groups; the p-groups; the Sylow p-groups

NN b (WEFITI) &(&-ow)
Number Theory Il (Distinction)

INA enco

SCMA 350

wunsRnw e nsigaiifidunsesu Jamfmne wasnsfnudenuios luidoluie
men «do  IHuA nsuuzimadadalinnsiwasdsiivadnaiolndfildlunsdnw
JUWUUMATARY MsUanLaAaIIuan:  mMmaAllagyszanauuulalowrulniuay
vdoduremnuisiuuuuuat

Rigorous approaches and proofs; challenging problems and self-study on the topics
covered in SCMA 450: introduction to modern analytic and algebraic techniques
used in the study of quadratic forms; the distribution of prime numbers;

Diophantine approximations and other topics of classical number theory

®0&
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INAM eno&
SCMA 304
FdeAunDY

Prerequisite

INALU eno&
SCMA 305
FUsAUNDY

Prerequisite

a wva v [ %

mhein (gu)-UuR-Auaimenuies)
nouny (WAgIs1) &(&-o-a)
Game Theory (Distinction)
Et
None
wuvsAnwuaznsfigaifidunsedu damdime warnisfnudenues Tuidely
A1 WA aoed LKA NUNNSNS JULUUIEY JURULIINY Nagnsan nagnsiauda iny
wn3nde JULUUUING aunauny e
Rigorous approaches and proofs; challenging problems and self-study on the
topics covered in SCMA 367: matrix games; extensive forms; game trees; mixed
strategies; dominating strategies; bimatrix games; normal forms; the Nash

equilibrium; repeated games

LSUANALTRYRUSLaYNTIAT TR (WATI5) &(&-o-)
Differential Geometry and Tensor Analysis (Distinction)

WA bloe

SCMA 221

" Y
fal o

LIMRANYILarN1sigIlndunsedu Jaymivinnie wasnsfinwisigauies Tuideluin
WA <o aln szuuiidndadulas Yigiinenelad uuillwanufuisey ninmesduda
WulAs /1 ngun1swdas ladmuiges Jeawn@n wuwesniulas nguigeuelad

Rigorous approaches and proofs; challenging problems and self-study on the topics
covered in SCMA 436: curvilinear coordinate systems; topological spaces; smooth
manifolds; tangent vectors; curves; surfaces; transformation groups; tensor fields;

geodesics; curvature tensor; homology theory

®0b
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INA enoo
SCMA 306
FdeAunDY

Prerequisite

INA enoe
SCMA 307
FdeAunDY

Prerequisite

a wva v [ %

mhein (gu)-UuR-Auaimenuies)
AuN15oUNNIa (Wagis W) e(c-0-)
Integral Equations (Distinction)
INAL enoo
SCMA 360
wuvsAnwuaznsfigaifidunsedu damdime warnisfnudenues Tuidely
9 Wen moe MW audiraluvetaunisduiinda aunisisaleduuazioaunssn
aunswuLfindaaruuuiiass  wiunans NalRAYLUUDYNTY poslvne-uolawdu
flandulueasinnousa  eynsuussiul naaslnenanisuUasduiinda  voufveda
wusn-viiav aunisladieniug fedduveaniu
Rigorous approaches and proofs; challenging problems and self-study on the
topics covered in SCMA 364: general properties of integral equations; Fredholm
and Volterra equations; equations of the first and second kinds; kernels; series
solutions; orthogonalization; biorthogonal functions; Neumann series; solutions by
integral transforms; Hilbert-Schmidt theory; non-homogeneous equations; Green’s

functions

Tymenveu (WAgIs 1) elc-0-)
Boundary Value Problems (Distinction)

INAL oo

SCMA 263

wunsRnw e IRgaiRidunsedu Jymvime uagnmsfinuidenues luidely
1 e o M aunsdteyiudondudu aunisadu HeituvesnIuuas
Uavnansu-fgia aunsuiSuesuasnanisiuamsues aunmsauieu aunisadansy
wazaunstdvesdaymluiifige)

Rigorous approaches and proofs; challenging problems and self-study on the
topics covered in SCMA 464: linear partial differential equations; the wave
equation; Green’s function and Sturm-Liouville problems; Fourier series and
Fourier transforms; the heat equation; Laplace’s equation and Poisson’s

equation; problems in higher dimensions

®oa
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INAM enow
SCMA 308
FdeAunDY

Prerequisite

INAU snoX
SCMA 309
FUsAUNDY

Prerequisite

IMNAU o
SCMA 401
FdeAunDY

Prerequisite

a wva v [ %

mhein (gu)-UuR-Auaimenuies)
Han1swUaTendnmans (WagIsw) (e-o-a)
Mathematical Transforms (Distinction)
IMNANU enwo
SCMA 320
wunsRnwuarnsigaiifidunsedu Jamfme wasnsinudenuies luideluien
WA o LAkN KA skUasaUang nan1swlassues naniswladlaleduagled nans
wasdin nan1suUatuen man1suladdu
Rigorous approaches and proofs; challenging problems and self-study on the topics
covered in SCMA 368: the Laplace transforms; the Fourier transforms; the cosine
and sine transforms; the finite transforms; the Z-transforms; other transforms
Nou e (Wagisw) &(&-ow)
Coding Theory (Distinction)
Taigl
None
wunsRnwwarnsigatiidunssdu dgmime wasnsfinwndesues ludely
J1 mans aolo 6w ngusviatuuusi fvedaiugu swadadu nsldumsndly
Fadudy Anunsandugean siavene swaigdns
Rigorous approaches and proofs; challenging problems and self-study on the
topics covered in SCMA 372: introduction to coding theory; basic algebra; linear
code; use of matrices in linear code; maximum likelihood; extended code; cyclic
code
WteiiiAY o (WAFIT1) &(&-0-a)
Special Topics | (Distinction)
Gﬁuagjﬁwmxﬂﬁumiw‘%mwé’ﬂgmﬂ
Depend on the program committee

4
fal o

LInNAnwuaznsiigalndunssdu Jeywvimne uaznisfinudienues lumdely
F WA awe wn denmaaduniaulalulagiu
Rigcorous approaches and proofs; challenging problems and self-study on the

topics covered in SCMA 391: topics of current interest
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AN ol
SCMA 402
A UIAUNDY

Prerequisite

INA €om
SCMA 403
FuUeAunNDY

Prerequisite

IMNAU o
SCMA 404
FUeAunNDY

Prerequisite

a wva v [ %

mhein (gu)-UuR-Auaimenuies)
Witeiiiay b (HAFI51) &(&-ow)
Special Topics Il (Distinction)
Gﬁuaq’ﬁ’mmxmsmmw‘%mwé’ﬂqmﬂ
Depend on the program committee
wuvnsnwuaznsiigatiidunsedu damvimie wasmsiinuideaues Tuidely
A1 Wan e TiuA deiimdnduiaulalutagiu
Rigorous approaches and proofs; challenging problems and self-study on the
topics covered in SCMA 392: topics of current interest
Witeilay o (WagIow) &(&-o)
Special Topics Il (Distinction)
JuogfunnnssunTUImNMangns-
Depend on the program committee
wunsRnw ey Msigaiifidunsesu Jamime wasnsfnudenuios luideluie
WA exo Wun shfefimdadufiauladufiavluaadamans
Rigorous approaches and proofs; challenging problems and self-study on the topics
covered in SCMA 491: topics of special interest to the instructor
WteilAy « (Wagiow) &(&-o-)
Special Topics IV (Distinction)
JuogfunnenssunsUImMvangns-

Depend on the program committee

VY
cal o

wImednwaznsialidunsedu Jagvime wasmsinwimeaues Tuideluiv
WA eo lun Wdermauduiiauladuiavluaviadamans
Rigorous approaches and proofs; challenging problems and self-study on the topics

covered in SCMA 492: topics of special interest to the instructor

®ORK
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Year 1 Year 2 Year 3 Year 4
Semester 1 Semester 2 Semester 1 Semester 2 Semester 1 Semester 2 Semester 1 Semester 2
MUGE 101 (2) —
MUGE 102 (3) ] [[ SCMA 311 (2) |I SCMA 411 (2]
[ MUGE 103 (3) 3
| Electives: GenEd (4)
(NECEIETEREN oo IFEETENN
OR D LaEn 263 2) f Laen 338 2) | I LAEN 341 (2) |
[LAEN 105(3) |{ Laen 106(3) |/

Pure

| LATH 100 (3) |

|SCMA 490(1‘} SCMA 691(1)
— : SCMA 692(1)
|scet 102 (1) f—— scBi 104 (1) | [Sev EoR{ |
—— e [ SCMA 499(6) |
[scat121 @)} scei1223) |
[sceH 103 (3)kg—] scck 104 (3) |
SCCH 107 (1))
Im'l_'5?'m'|—7l|m’j155‘1@)| Specific Electives: D(17)
SCPY 191 (1) | | |
Yy oA o av 1a o o w & a Yy oA N o Aa o aNa o o 1
Lﬁum@ﬂﬁﬂ’]ﬂluuﬁ'ﬂ@ﬂﬂ’iLLﬁﬂQﬂ?WNﬁMWUﬁsﬂaﬂ’ﬂﬂ Lﬁum@ﬂﬁﬂ’mm%’lqﬂﬂ'ﬁLLﬁﬂ\iﬂ’ﬁM’Jsﬁ’]UﬂﬂUﬂ@u
D A 1 a a & a Q‘ D A 1 a a I3 2
A8 ﬂqmmwwﬂmmmamwiqmﬁ A8 ﬂqmmmmmmmamﬂizqﬂm
I:' A a = v I:I A a i a  a ¢
Ao FyAnwily AR AW UANE NQUIYTINGIAENT

B 5 sundtindnundis o VGG
B 7 WntnAnwlundnansUSyy1nIn1eivnig ® Seu
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MNP NN NFUATNANIZIWEDN (ARIAFIEATUIANG)

SCMA 168 (3) SCMA 251 (3) | |SCMA 372 (3) or SCMA 309 (3)
SCMA 118 (3)

SCMA 320 (3) SCMA 327 (3)

SCMA 215 (3) o :.i SCMA 322 (3)

SCMA 425 (3)

SCMA 221 (3)

SCMA 436 (3) or SCMA 305 t4}|

SCMA 412 (3)

SCMA 354 (3) SCMA 452 (3) I—)l SCMA 456 (3)

SCMA 367 (3) or SCMA 356 (3) or
SCAM 304 (4) SCAM 302 (4)

SCMA 350 (3) |——)-| SCMA 450 (3) or SCMA 303 (3) |

SCMA 211 (3)

SCMA 219 (3) or
SCMA 207 (4) | SCMA 280 (3) I—)l SCMA 376 (3) |
SCMA 331 (3)
SCMA 431 (3) » scma 433 (3)
SCMA 373 (3) SCMA 427 (3)
SCMA 370 (3)

= = Y

wugendmnliivihgnasuansmnuduiusvein ugeNdniviignasuanan sl deduneu

L] AD I LNULALITMANIZAUUIAU (] Ao AV anIzeuLEen
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MUINIV AN NFNATUANIZIWERN (AdlaAanTUSZENA)
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- Ph.D. (Mathematics)
University of Warwick, UK

- M.Sc. (Mathematics)
University of Warwick, UK

- B.Sc. (Mathematics)
Mahidol University, TH

Bunwong K., Sae-jie W., Evolutionary
consequences of age-specific harvesting:
age at first reproduction. Advances in

Difference Equations 2017: 157.

WILANRANR VETUNTIAN

- Ph.D. (Mathematics)
Curtin University, AU
- M.A. (Applied Mathematics)
University of Maryland, USA
- B.Sc. (Mathematics)
Mahidol University, TH

Khlongkhoi P., Chayantrakom K., An
Ensemble Kalman Filter in Data
Assimilation Using Observed
Meteorological Data from Thailand,
Proceedings Book : The 40th Congress on
Science and Technology of Thailand
(STT40) “Science and Technology towards
ASEAN Development” 2014: 49-55.

YagUetun wnlay

- Ph.D. (Mathematics)
Chiang Mai University, TH

- M.Sc. (Applied Mathematics)
Mahidol University, TH

- B.Sc. (Mathematics)
Mahidol University, TH

Pasom P., Cuntavepanit A. On the Strong
and delta-convergence of NSP-iteration
on CAT(0) spaces, Thai Journal of
Mathematics 2016: 14(2), 341-351.

WAl arssounlvlye

- Ph.D. (Industrial and Systems Engineering)
Virginia Polytechnic Institute and State
University, USA

- M.Sc. (Industrial and Systems Engineering)
Virginia Polytechnic Institute and State
University, USA

- B.Sc. (Mathematics)

University of Rochester, USA

Intarapak S., Suwandechochai R.,
Supapakorn T. Comparison of the
Estimators of the Intracluster Correlation
for the Nested Error Regression Model.
Communications in Statistics - Simulation

and Computation 2017: 46(3), 2057-2070.
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- Ph.D. (Mathematics)
University of Illinois at Urbana-
Champaign, USA

- M.S. (Mathematics)
University of Illinois at Urbana -
Champaign, USA

- B.Sc. (Mathematics)

Srinakharinwirot University, TH

Yensiri, S.; Skulkhu, R.J., An Investigation of
Radial Basis Function-Finite Difference
(RBF-FD) Method for Numerical Solution
of Elliptic Partial Differential Equations.
Mathematics 2017: 5(4), 54.
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