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a.0.¢ WHUNLEAINIINTZANEANUTURAYRUNAANSNNSISBUTTEAUNANGAT (PLOS) d3183n

(Curriculum Mapping): Lanslun1ANLIN @

m.e.5 ANDSUIYIIEIN
n. vwandndnwialy é’m%’wé’ngmsﬂ%zysym’%mﬁmmsﬁq o VNGNS
®. 3% UUFN oo
mhein Mouf-UdR-Anyimenuieg)

wuAn @oo  MsAnwvlufien iRy ed an(en-0-o)

MUGE 100 General Education for Human Development

dsRuneu Tl

Prerequisite  None

v Foundeudu 1ud

Corequisite  None
AURALY ANEFY wazANduTLSTe T AN lUA UM AN / Franiy aany
Feulsaduiusszninamginssuiuauandivesdnla anuaunsalunsiniingizi
dunsgriedaiiiosugy i quantRvosiudinfifisuszasd msiasiedadouas
HANTENUVBAMANISAL / @n1un1sal / Yoy waznisdansieiwuameunty Jesiudym
videUSuussiRmmAngal / anunisal iileanselovidenuies oy wazdenn s
Usggndmnadiitelauonumaudledgmnsdfnw
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

. NRHINNY (Languages)
mhein (Mauf)-UdR-Anyimenuied)
afAn ooo  Aausnsldinmwilvediientsdeans a(lo-o-&)
LATH 100 Arts and Science for Human Development
Fdsduneu  Tud

Prerequisite  None

<c
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ARND ®oe
LAEN 103
FUIAUNDU

Prerequisite

ARND o
LAEN 104
FudeAuUNaU

Prerequisite

FAFND eo&
LAEN 105

VIR UNDU

Aavznsldniwing ﬁﬂwmﬂ%mmimsluﬁmmiwum N15¥8 N19597U NSIREULAZAIT
An LieN1sFeansinegegnaey nunzay
Art of using Thai language and of speaking, listening, reading, writing, and thinking

skills for accurate and appropriate communication

AYIDINYILAU o an(lo-o-&)

English Level |

Taidl

None

Tassa¥is lensal uazdniniwdsnguluvuniiisrdessunisldniudanguly
TimUsedriu  Tudnuugvosysanmsinuenisil ya 810 wesdounteingy s
nagmslumssuunary madeuluszdulsslen msiladiedulamnudifey msenides
LLazmiwum%aawﬁu%’juﬁamzé’uwauwm

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

AYIDINYILAU b an(lo-o-&)

English Level I

laidl

None

At duau hiensal waznisldnwdanguluusunmederutagtu vinwenisaunun
lundueen naviumumausAluaniunsaling fnwenadeulussiudenti wasidemn
nseuLaznTitaFoeneg

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

AYIDINGYILAU en an(lo-o-&)
English Level Il

Taidl

b
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Prerequisite

ARND moD
LAEN 106
A UIAUNDU

Prerequisite

ARAFA eoel
LALA 107

None

'
o w

nagnsndrAgluinwen1sldn1w1ned nseruiarn1siaainuvassieg asnaly
TInUszdnTu Lagn s laussAugoniIlasiToaaNaus) S1uvinyydes As laeinsal
N1398NEsIasAIANI LUNIw8Inguildludinuszdn Tulazn1381uTa3vInTg Las
dgl dl L2 L3

Weviendudaulan

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

AYIDINOYILAU & an(lo-o-&)

English Level IV

ety

None

YTUINTVNBEAB109N Y Tnensiingrudnn unaudse AnudAndiu wasideninis
A3 ernudlanarAnegndiasent Mnunasineineduusedudelitn@ne
SAvarudemilan Annnsileinn nmsussesnazaunsnatandesadfiiouazdumesidn
n1saununluaniunsalaigeg muﬁy’qmiﬂmqmiuﬁﬁqmu NSUNEUBLATNITYITUNUIMN
auui FnmadeuSeseusuuuilaglénissadauasussanynsy sedsainisinneg
g0 19U Tensal nseenidosuasdnsiluuuniiuanyay

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

Mwdanguiionsieasnegsivetsiisa1dn an(en-0-o)

Professional English for Business Communication

<e)
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Fd9AUNBU

Prerequisite

AFAA ®oc
LALA 108
VIR UNDU

Prerequisite

AFAA @O
LALA 109
VIR UNDU

Prerequisite

Laigd

None

vinwgnsdoasniudinguiiieldlugsivedwileardn madeuonaisuagieanuni
3303 MsiLauetayan19gIng WAlAN1SLA39IMNNNITAN nsdeasuaznseAUTglud
Uszaumagsia avdanudlaludesssaundonufoRmadndenumagsialussduaina
AassTuuarasseusTlunsAiugsia

Professional English skills for communicating in business; writing business documents
and reports; business negotiation techniques; communications and discussions in
business meetings; knowledge and comprehension in the international business

socializing etiquettes; business moralities and ethics

AYINYYEMTUNITIINF159 en(sn-0-o)
English for Conducting Surveys

[EtY

None

nann1siug1uluNIIIEI9 Ainwenwdenguinen1sdealstunisvingd1sie nsvin
o I =

GREPRIRUIZH

Basic principles in conducting surveys; communicative English skills for conducting

surveys; collaboratively conducting surveys

MudanguiiierinuenisdeansAdva sn(en-o-)
English for Digital Communication Skills

[EtY

None

Y o

finwrasangudsysanmsianaya mils nssukazmaBsunaresdauiddy
\lonsAndedeasuaznstinausenineiaussalasliinaluladfdvialugalaniAta
wugthuazUszgndnnuinnudilowaznslddedivia madunadesidvianazinusglu
ana33ud 21 Tuusuniifinnsldnundinquiienisdeans Tdinuenissewdienisld
denass Ussiduwazadadeniviedendvialuguuuusieg dmdunisdearndu
AwsanguluszauunInedele

Integrated communicative language skills, i.e. speaking, listening, reading and writing,

and knowledge necessary for the effective intercultural communication and

&<
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collaboration using the digital technology in the globalized world; introducing and
applying the interdisciplinary digital literacy, the digital citizenship, and the 21st
century skills in English-speaking contexts; demonstrating study skills in using,
selecting, evaluating and creating the digital content in various forms for the

university-level communication in English

on. NgY Literacy lumnissui be

NNVMN @o0®
PYGE 101
VIR UNDU

Prerequisite

IR @06
RAER 101
FTeAUNaU

Prerequisite

mhein (gu)-UJiR-Anwislenues)
anulnslutinyuseiniu B(o-o-)
Herbs in Daily Life
Taidl
None
ndnwgnumansidesiu ensuasaiesanenayulnsludinusyariy audlnsansisaay
yagiu erandguszanthunaulusin wazndn dusianayulnsinutesluduisen
Bnsdenlayulng nansariguamainayulng uazeragulng fvaoafouaziinunin
Tunmsguagunindesiu nawnisunansuriaylnsognaie
Basic principles of pharmaceutical botany, herbal food and cosmetics in the daily
life, herbal medicines used in the primary health care and common herbal products
in drugstores; using herbal drugs and health supple-ments; preparations of some

herbal formulations

miﬂguwmmauaz@LLaﬁLﬁuﬂwgmﬁu%uéTu b(o-o-)

First Aid and Basic Emergency Care

Laidl

None

anudiuguieatumsmatgimeuiauasquadiduthsandutuneu Usgneudis ms
auailesiulugielsaveuainosuni lsafin amsufisouiesiesuuss aazuaumun
af lsrauuan nednuaslsrandn nmgemnsluiiy meiuden nsaunsean nns
pnudsuiause  msugameunadiaeilavgauarlfiedesiuAuaduiilade it
wudalufilos  nsudsvmgniduiievesuuimemanisunmdanidy  waznsiau

aussnnmnesenmeilvlinsaslunisnisusuneunauasquadidutisanidy

&l
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ANEAN ®eno
SCMGE 130
FdeAUNBU

Prerequisite

Introduction to first aid and basic emergency care in hyperventilation syndrome,
asthma, anaphylaxis, syncope, heat stroke, seizure and epilepsy, food poisoning,
bleeding controls, splint wound dressing; basic cardiopulmonary resuscitation and
used of automated external defibrillator in cardiac arrest patients; calling for
emergency medical services; development of general physical fitness in first aid and

emergency care

nsiseuiunsuInsdenulundinmans b(o-o-a)
Service Learning in Mathematics

[EY

None

mshAanssunaulifuusslovisodeny TagldunAsmndnamans waglanadfifdein
ARIRANENT

Conduct of a useful group activity to the society using the content of mathematics

and a positive attitude towards mathematics

Y. RUINIVILANL

(@) FWUNULAEIVURNITAUTIAU dMFUNANENTUTYYINTNIVINTIN b NanEns

NYI @0
SCBI 102
VIR UNDU

Prerequisite

INYY @o&
SCBI 104

nquIgINe1eans (Science)

mhein (gu)-U]uR-Anwislenues)
UURNMIVENTITINe o(o-a-)
Biology Laboratory |
Laidl
None
nsldndosansaed lassadrsunznihiivonsad maiadeuiivedluana ieidefivuas
dnd nswdaead fugmanstaziugranslnlseying dneine) wasngAnssy
Microscopy, cell structure and function, movement of molecules, plant and animal

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

UURNMIVEaNTITINe o o(o-a-)

Biology Laboratory I

&o
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Fd9AUNBU

Prerequisite

1Y oo
SCBI 121
VIR UNDU

Prerequisite

WY @bl
SCBI 122
FT9AUNBU

Prerequisite

Taidl

None

auvanuanevesdaldislueiandnsluues Wekan flala iy wazdnd msadraead
Auiiug war N19193YYeIRIgou seuulsEam way Msuauian nismglauazns
luadsuvesdon

The diversity of monera, protist, fungi, plants and animals, sametogenesis and
embryo development; the nervous system and sensory system, the respiratory and

circulatory system

el o o(o-0-c)
General Biology |

1aidl

None

ANuvaINvaNsvesAUBUezaenuarlulanauediltin ndsnudreleugszuuadiiin
n1sdnafuvetwas n1smelaluseauiead n1sduasieiias WugAansuazns
Usegndld LwiRnn1a3TmuInTs n13@nwAuduiusBaTauIniswageynsuisty
TnAiveasiinewieusng

The carbon and the molecular diversity of life, the energy transfer through the living
systems; the organization of the cell, cellular respiration, photosynthesis, genetics

and its applications to the concept of evolution, phylogeny and systematic, ecology

and conservation biology

Frinehll an(on-0-o)
General Biology I

1aidl

None

ANNMANNNANENTINMRSAITIR ALvAINTANEIITIA ey JUT auaznThi
MaYeIEUeY Yoty mnuvanaenIsTinmesdnd uazguTsuazutihfing
91UV TUITUALTTUVDTEIZANY) UVIERT

Biological diversity of life, plant diversity, plant forms and functions, animal diversity,

forms and functions of animal organs and the organ systems

[4o)
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AN ®@oem Wil o an(en-o-o)

SCCH 103 General Chemistry |

dsAuneu Tl

Prerequisite  None
USinaansduniug lassadeznau naufiuseiall indvessinlumnanuazunsuddu el
Suv3d niifundes widandon
Stoichiometry; atomic structure; chemical bonding theory; representative and
transition metal elements; organic chemistry; nuclear chemistry; environmental

chemistry

WAl eoc LAV b en(en-0-)
SCCH 104 General Chemistry |l
dsRuneu Tl
Prerequisite  None
gauunamansial saumansiel auganll aunalosou el wia veunad uaw
I
VDI
Chemical thermodynamics; chemical kinetics; chemical equilibrium; ionic

equilibrium; electrochemistry; gas, liquid, and solid

WAL eor  UfTRMEaTivalY o(o-m-o)

SCCH 107 General Chemistry Laboratory

tsRuneu Tl

Prerequisite  None
wadatilumandl weznsnasesiiiedestuideniliiviaditilu: onmedl saumans
wdl el n1sduaszRansdunid n1sduasstalsetdunid n15AsIZRBeUsIu
Uﬁﬁ?mﬂimwaLLazmﬂmmm VoI LLazmif\ﬁaaﬂmaqa miﬂﬂﬁﬂwms?ﬁamsmmi
maadl mstinsinugnsvinusmiugdu
General techniques in chemistry and experiments related 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

{5
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NG o&e AaAnd o en(en-o-o)
SCPY 157 Physics |
Jrdarunay Ll

Prerequisite

WA o
SCPY 158
VIR UNDU

Prerequisite

WA oo
SCPY 191
FUIAUNDU

Prerequisite

AR ee
SCMA 118

None

ﬁ]aumam%uazwamam%mmaymﬂ NULATNAIY TUUALLAZNITUU FEUVBUNIA N1T
\ndeufiLuUmL Namansvesvesinguinnds autRaudaveuesaas nsadoud
wuuuniendn namansvevedlva guvnamans AauLazirumans

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 en(en-o-'o)
Physics I

laidl

None

Iniuazudinan 29aslnihnszuanss 2asiiinszuaadu auuudmanlui vawd
FUANEA W NaMmanIAIeuRL Nandesnou Nandtdumaes

Electricity and magnetism, DC circuits, AC circuits, electromagnetic field, theory of

relativity, quantum mechanics, atomic physics, nuclear physics

UfoRnsiand Do o(o-m-6)
Introductory Physics Laboratory

WNE ode) (M3DITEUNTOUNL)

SCPY 157 (or corequisite)

MsvRapssULesiy IRaTuuhtelusein md ode JANd o uas

mild o NaNd o

Introductory level experiments in some topics in SCPY 157 Physics | and SCPY 158
Physics I

nauvIAdinAEns (Mathematics)
mhein (Mauf-UiR-Anwimenuied)
uARANH an(en-0-5)

Calculus

&
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JvrdsAunan  bud

Prerequisite

AU 0o
SCMA 168
Fd9AUNBU

Prerequisite

None

ailn Adzsiawllos deuwavautfveseyius sytusvesilanduivads feiduasnisny
Handuiaviiings feidusdlnausia Aidundlinadiinndy fandulawmesludnuazilanduls
wasludnnniu MsmeuiuslagUSeny autussuduas nar1ugaeyius n1suszendnig

L

weuius sukvudilimnuauazndninaeilaldnig Yfeyiusiazn1smiuinus matle
N157USHUS USiuslansaiuu n15Usegndn1smusiug anduetusiuazeunsuatiug
flafduveanediuds alauazanudeiosesilsituremansfuus syiustos nasng
WeeuiusTInLarautusTIu

Limits; continuity; definition and properties of derivatives; derivatives of algebraic
functions, logarithmic functions, exponential functions, trigonometric functions,
inverse trigonometric functions, hyperbolic functions and inverse hyperbolic
functions; implicit differentiation; higher-order derivatives; differentials; applications
of differentiation; indeterminate forms and UHospital’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

AN TR YNUTANTY an(n-0-o)
Ordinary Differential Equations

Laid]

None

mMsuughaunndsoyiusaniiy aunmadeyiufidudududunids aunadeouiuslids
Wudusunils msuszgndaunssudunils aunmaieeyiudiiadusuiuass nsUszgnd
AUNNTTUAUADY AUNTTUAUBUA VAT TLUUANNITANAU Lun3ng Amasiiuuud n1suuas
ALY ANdnNYMzIaNIY

An 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;

linear transformations; eigenvalues

{4
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WA boe  WANANAFIANS an(en-0-5)
SCMA 211 Principles of Mathematics

wdsduneu Tl

Prerequisite  None

AU bob
SCMA 212
Fd9AUNBU

Prerequisite

1%
v [ o L3 L% L3 a L3

nanyavedlastas ugndinaans asInAmanstuluzdl assnaansdyanual n1siiganl

v Y

v a

WaadlaAans n1stduniieny dane nqulunuazdeauudlunisiiiugng n1siigadl

Y

saa o 1

UsenatiBasien n1siigauysenatideusenau n1siigauusenadndidivausunn n1s
fignilasnsutsnsdl maigatlnededauds msfigauilaedernuudsaduil msigeidlag
gUoLsndneanfuazgUisideadamansuuuity nmsfigatnisdaiafiemiaien
freg19nsiigaliisdfiuien anuduiusuazileddy mnuduiusanya ngufdmou
Dowiu Feusznaude dumewudSnsms dvnssiun uasnguiunmdnyavesiaade
wnifulduasmiulslldtunug

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; examples of mathematical proofs on
sets, relations, and functions; equivalence relations; elementary number theory

including division algorithm, greatest common divisors, and the fundamental

theorem of arithmetic; introduction to countable and uncountable sets

wAaRREragfILUS an(n-0-o)
Calculus of Several Variables

MANU eec

SCMA 118

'
o Y

Rardsaes ledtuvemanefuys afin anedeiiles eytusdes Ageaauazariign i
AuaNTILe NMsUszgndvatuAaadanateiauys Uitusanstu Uiiusawdu aladeu
nswasussuuRinluUSHuSwanedu

Quadric surfaces; functions of several variables; limits; continuity; partial derivatives;

maxima and minima; Lagrange multipliers; applications of calculus of several

&e
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ANANU be&
SCMA 214
Fd9AUNBU

Prerequisite

AU bbe
SCMA 221
FTeAUNaU

Prerequisite

variables; double integrals; triple integrals; Jacobian; change of coordinate systems

in multiple integrals

ANNILATIZY an(en-o-b)
Mathematical Analysis

AN eoc LAYINAU bee

SCMA 118 and SCMA 211

audAfiugumameneladussmasnadavonduiiuinads nufimagidivesddunay
BUNTUYDITIUIUITY MIANW T ufluiitaunandadieyiusiasuaagdadesnus
FeUsznouse Al naedeliles nngseiileaonsy mavmeywusly nguiuneiszning
nan Nauunvedlsad nouunadivaly vaninaeilalng Usiusiiug nguiunyagiu
VDIARARE S ULATBUNTUVDITITY

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; sequences

and series of functions

MMTUATILAINADS an(en-0-o)
Vector Analysis

AU eec

SCMA 118

s

HyAdnvaINAes ANTUANINNDS LAARALTEUILEVRLINABT BUNUSTEYTIANIS

v LYY s a I ad

LAYAIINAIATUY LEUFUNEUDITEUIULASLINIABIAIRIN AUNINADS milﬂuaaiwm

[
U 6§

aunnmeiausny waanaadUTiusvatInmesd Usiusaudy USiusniuiuii
USNUSauUINIes nguiunlanesiaud nguiunveaniu nguunvesaland Linmes
NAALTLULAS

Algebra of vectors; vector-valued functions; vector differential calculus; directional

derivatives and gradients; tangent planes and normal vectors; vector fields;

&
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WA oo
SCMA 240
Fd9AUNBU

Prerequisite

WA b
SCMA 248
FT9AUNBU

Prerequisite

independence of path; conservative vector fields; vector integral calculus; line
integrals; surface integrals; volume integrals; divergence theorem; Green’s theorem;

Stokes’ theorem; curvilinear coordinates

nsrulusunTLABUNILADS an(en-0-)
Computer Programming

Taig)

None

nslassiuazesnuuutunewislumsuidymmenenfinnesuazadamans fanu
warsafion lassaiadeyaiiugiu fauds natd fds TassademugulunisTusunsy
nssdunsuuuiideuly mssfiunsuuuing TWsunsuwuudewin uandwu ae
onvsy uiludeya nsvagey uaznisundymdeRanainlunisideulusunsuneuiiines
msiinvinwgsauAudeyaiiovhaunguuaziausluresSeou

Analyzing and developing algorithms to solve computer and mathematics problems
flowcharts and pseudocode; basic data structure; variables; expressions; statements
and control structures; conditional and repetition control structures; recursive
program; array; string; file; testing and debugging the program,; practice of information

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

nswuIngIn1sveya an(en-0-o)
Introduction to Data Science

WA oo

SCMA 240

| ' o w

nskuzinguiyudAyvedingnisteya n1sietoys kagn15inn1sTeya n1shanstoys
nsAuandeaia nsiseuiseiades nsilausiaznisdoans mamulinswar
Awandeudugiutoys Wy 015 uay lafuea nsdiAnwanuentieuiou Fnusiugu
dgydmiunsasudeyaifuasauma nmsfinsinuznsduiudoyaifievinunguuay
Waueluvisaseu

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;

]
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ANAU ©&e
SCMA 251
FdeAUNBU

Prerequisite

AU ooen
SCMA 263
VIR UNDU

Prerequisite

ANAU ko
SCMA 280
Fd9AUNBU

Prerequisite

foundational skills necessary to turn data into information; practice of information

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

Hundinigady an(en-0-)
Linear Algebra

Laigd

None

wEnduasimeifiuuud sruvaunmadadu nsdudunsdugagiu Uiginnmes ns
wlaadadu Adnuazemizlavnmesinwuzane JULuuTRusol naamunely

nsuszend
Matrices and determinants; systems of linear equations; elementary operations;
vector spaces; linear transformations; eigenvalues and eigenvectors; canonical

forms; inner product spaces; applications

aun1silseuiusuarUymiAvey an(en-0-o)
Differential Equations and Boundary Value Problems

WA 0oc

SCMA 168

Y a

noufvesaun1siiteyiusandey nalrasuuvaunIuvesaun1Tlteyiusanly nanis

o q

L% 6

wUasaUane syuvaunsiliseuiius aunsunises aun1sidseyiuddey
Theory of ordinary differential equations; series solutions to ordinary differential
equations; Laplace transforms; system of differential equations; Fourier series;

partial differential equations

AnuLnaudu an(en-0-o)
Probability

MMAN eec

SCMA 118

U3nfiegne dawaiftugiuvesanuinandu aruniesfusuuitouls arududas
Auwlsdy mswanuatlisaiietarnisuanuasieiios nsuanuamideiuysuaznisuan
uAIANBAILUT N1TAARUIELAANLUTUTIU Puisluuduazilendunanulaluiug

N1TLINWAINIUIN NITHINUINTUINAU NITHANLIATVIAUS N15ULANLIITIYI N15UAN

4]
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WA b
SCMA 284
FdeAuUnNaU

Prerequisite

ANA o
SCMA 320
A UIAUNDU

Prerequisite

(%
[

LAIUTNA AITUANLIILUULATTANRT LAZAITLINLIALANL Wﬂﬁ%’uﬁuaqﬁ’nms?jm AITLIN
WAINITLABNFAIDEN N BHUNTAAREIUNAN NFUFANYINUBNTDTE

Sample spaces; basic axioms of probability; conditional probability; independence;
random variables; discrete and continuous distributions; univariate and multivariate
distributions; expectation and variance including moments and moment generating
functions; binomial distribution, negative binomial distribution, geometric
distribution, Poisson distribution, normal distribution, exponential distribution and
gamma distribution; functions of random variables; sampling distributions; central

limit theorem; case studies from outside the classroom

GALGAGIE an(en-0-)
Statistics

INAU beo

SCMA 280

adfiBanssaun MeUsznauazinnnudeiu mivaaevauRsiu adflidwnsiines
NSAA00Y NTIATIERANULUIUTIU NSAlfnIINUenios el

Descriptive statistics; estimation and confidence interval; hypothesis testing;
nonparametric statistics; regression; analysis of variance; case studies from outside

the classroom

FLUILTITY en(en-0-)
Complex Variables

WA 06

SCMA 118

Frunudedou Medduliasest aunislad-3ut nsdeifiediiasedt nMamUsRusuu
FPUULAERU MU uNTedlaT NANUBNRAGIEN NOBIUNUBIRYTA NI UNEIUANAIS
wazNIUTEuAUTIUESe winensiamud nguunvesiy Nsdmaluy

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

et
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WA o> NS IATIZITIF LAY an(en-o-)
SCMA 346 Numerical Analysis

A UIAUNDU

Prerequisite

INAU n€e
SCMA 351
FT9AUNBU

Prerequisite

MNP b
SCMA 248

¥

Msleszdaaainnden nsinniseaun namasdeiardviuaunislidadu nns
Uszanaurlutie msdszanaiidsaestdesdian nmsmoyiusuazn1smusiusids
ALAY HARAUTIRIATEINTUANNITITOUNUS N1SAINUNING NalRasd mTusEUY
AUNTLTLAY

Error analysis; practice of computation; numerical solutions to nonlinear equations;
interpolation; least square approximation; numerical differentiation and integration;

numerical solutions to differential equations; matrix computation; solutions to

systems of linear equations

NYALAUINTIIY © an(en-0-)
Abstract Algebra |

WA bee LAzINAN bEe

SCMA 211 and SCMA 251

(%
wva A

auUAtugIuveIngUuarse maaliun1svninie n3u njudey e1dideunsy nsuinans
afiadugiu audugiu MsBesduideu noufunveandiad Hagnss lensaLRe Ny
gogusni nJUNaMTs 39 BuiinSalawu Had lefia afiadugnuss Samanis nqujuniey
WMADUDITUANTUTS

Basic properties of groups and rings; binary operations; groups; subgroups; abelian
groups; cyclic groups; homomorphisms; isomorphisms; permutations; Cayley’s
theorem; direct products; cosets; normal subgroups; factor groups; rings; integral

domains; fields; ideals; ring homomorphisms; quotient rings; Chinese remainder

theorem for rings

(o) WMAURALIV NN A UTIRUTLRL dvSunanansuTeensnadvInig

INAU €xo
SCMA 490

AU UNDU

mhein (u)-UJiR-Anwieignued)
GO o(e-0-b)
Seminar

o

Tuagiue1a13dRANFILN

Do
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Prerequisite

WA e
SCMA 498
VIR UNDU

Prerequisite

Depend on the seminar instructors
N13ANYIALATIUNAIINIBINTTNANAFIERSLazN1sUTEgNAlAgdnANYY AuAulay
919198 N19BIUTIBIIU NITULAUDAIBI1UAZN190AUTI8 TuanwalzYIduLUINIg
NI

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

1A59N1939 en(o-at-en)
Research Project

Juogifuornsgivinuilasany

Depend on the project advisors
n1svilasinsIdeluiitenivaiviadnaansiaetndney) AauAulage19158 N33
e MsthiauenanuAdelnduivsedndsoassamu

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

(en) TV WNURAEIVNRNIEATUTIRUTLLAYL dvFUunanansuTeeInsmavInIswuuiagisu

INAU nXo
SCMA 390
VIR UNDU

Prerequisite

mhein (gu)-U]iR-Anwisienues)
quuw (Wagisw) o(e-o-b)
Seminar (Distinction)
Juogffuoransdlauduuun
Depend on the seminar instructors
N13AnwIANAIIUNAINIYINITNAdRMIERSLazn1sUTEenAlaednAnwilundngns
USYey193n1939 NS UURATISIY AIUANLALEIA1TE NMTTEUTIBNY N1TULEUDAIY
MNan15eAUIe TudnwuzresduuuInIgivInig
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

be
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Wenl ez VinweihluifienSideneadinmans o(e-0-b)
SCMA 493 Generic Skills for Research in Mathematics

dsAuneu  Tdd

Prerequisite  None

AU @
SCMA 494
VIR UNDU

Prerequisite

WA ERe
SCMA 499
FdeAUNaU

Prerequisite

nsiaesiuiseamnidosu msdesiuideniny wndeudonnu nsidesiiun
gnsndinmans yasdsdisavesannn sewiiriadnmansuazain lugruveamadeu
TUsunTy 938553% wazasseusTallumsinsanmsldanudn deyauazmalulad
Introduction to typesetting by LaTeX; typsetting text; text environment; typsetting
formulas; LaTeX packages; mathematical and statistical software; fundamental of
computer programing; ethics and ethical consideration in the use of ideas, data and

technology

é’mméﬂu’uqﬂ o(e-0-b)
Advanced Seminar

Juogffuoransdlauduuun

Depend on the seminar instructors

938555% waraTTe1usIilunIsiatsaunsidaudn Jeyauazimalulad n1sideu
AMwdangudmiumsiiausivinis dnaualsguisvenindetdagtumemuadinaans
Uszynd

Ethics and ethical consideration of ideas, data and technology; English for academic

research writing in presentation; formal presentations of current topics in applied

mathematics

1A59N1939 o(0-e&-)
Research Project

Juogffuormnsgivinulasany

Depend on the project advisors
nsvilassnsideluidenvanniadinmansineinfne AuaNlae19158 N151WY
eUeInng mitiauenanuiteliduiivssdnddoasisum

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

a

() I namemuiien dmunangnsusyaInInaIvINIe b vingns

o

Sl
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AU Lo
SCMA 219
FT9AUNBU

Prerequisite

AU bEo
SCMA 241
FT9AUNaU

Prerequisite

a wva =

mhein Mouf-UiR-Anwimenuig)
V1664450 an(en-0-o)
Set Theory
WA beoe
SCMA 211

[ a

Wauinsvemguen nlliavesluriadiieatuen n1sAunuygnssed 3n1sunly

¢ aa a C% L4

Taymifiesannunssa Bmssdanadwuunesiula wuuiawaduazwuuneuussiui

[y

NYANRVDNYA ANUAUNUSLALHINTY DUAUUIIEIN FINIUNTITHABN WANNITINDUAUR

D

N15A51991UIUSTTUVIRADINLGH NITASIIIUIULAN F1UIUATINGY LATIIUIUTIANN

'
v A Y

FIUIUTTTUYIA LBRTINARALYNDTUA TIUIUTINTTU T BUAUN gutlouaznis
NYUAALTDTUA

Development of set theory; origin of conception of sets; discovery of paradoxes;
axiomatic solutions to paradoxes: Zermelo method, Russell method, and Von
Neumann method; set algebra; relations and functions; partial order; 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

ﬂaimmam%ﬁugmﬁm%’umiﬁwmm en(en-0-o)
Mathematical Foundation of Computing

MNP bo

SCMA 240

Usenarivainsanaaninauans nsguls isn dadduuazaudiius ngufnsndusy
wdnnstuibesdy dynsaldaduitusaznisiivinvesitedidy anuunesdusuuld
seLiled nwiniwigulle sUuuuisgans lheansalispans eelauimidnda lnvosnis
gouunw nwaeuLiingns wuandeslnunni ta3esdnginge detlamiiuililiuay
praduduiianysel

The propositional predicate logic, induction, sets, functions and relations;
elementary graph theory; counting principles; asymptotic notation and growth of
functions; discrete probability; the formal language theory, regular expressions,

regular grammars, finite automata, limits of language acceptance; context free

Den
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WA b
SCMA 244
FdeAUNBU

Prerequisite

AU b
SCMA 245
FUIAUNDU

Prerequisite

grammar; pushdown automata; Turing machines; unsolvable problems and NP

completeness

MTIATIZALAZDDNLUUTTUY en(en-0-)
System Analysis and Design

MNP beo

SCMA 240

mmiﬁ’ugmtﬁUaﬁ’umiﬁmumﬁmm NTIATIEN N15BBNKUY THINTVBINIIHAIUITZUY
msfnwrmdululd nsfivunaudeinsiieafuaisaung n153nTIeRsEuULs
1A598579 32108UTTNI59NIUY N1T0BNKUULTIIATIATIY NMsiauIkaznaaaulUsknsy
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

N5eUUTUN TN InG an(n-0-)

Object Oriented Programming

AN oo

SCMA 240

AANA Wsen NMIEu MIEunen Aanagey wuLTiinges MIunudl nsvenessanden
atnduarnsveNeTIgazBuaNain N1ITUNEANAN ANdENdUgIULAzNTINYE AT
nadvulddn nsiinlaiesivan n1svinterieslse duwdstnduesiin nsousu wuugy
dmfunisoenuuy anmusniulduazaiziiefis LLuzﬁquéuLLaaLLazmML%ﬁmq%’ju
Wizl LUIAANITATILUUTIRDY N5 UTUTUNTULTITAY N15UTEYNATRINTITEU
TWsunsudeing msfiniinwensdududeyaiiieviaunguuasinausluviouiou

Classes; methods; 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

Y4
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WA bee)  IASIETNToyalunlinaans an(en-0-o)
SCMA 247 Data Structures in Mathematics

A UIAUNDU

Prerequisite

WA oo
SCMA 266
FT9AUNBU

Prerequisite

1NAU bl
SCMA 282
VIR UNDU

Prerequisite

AN beo

SCMA 240

Toya lassasietoya wniddu aunn n1siewin Saadad uadney sUAULT N5l 1A
s nsiSenaznsiumdeya n13dnn1suieiu n1sesnuwuussuulnddeyauaznis
thluld msilndinuemsaududeyaiitevinunguuaziiiausluvioasou

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

assignments and doing presentation in classroom

nqufinonide an(en-0-o)
Theory of Interests

NP eec

SCMA 118

pentbodades renilenudu snsmendeiifuase snsdiuaniduass Ars1een
M99 UHBULAL N DI U UL AL é’mmamﬁjmmmiamu HusUnshaznanning
UssLandu msesyniiuuusng 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

nszuIunsalnuaaRndoady an(en-0-)
Introduction to Stochastic Processes

WA o

SCMA 280

grlgundeeruuunailiseios  gnldunsaenuuunadeiiles  aunisusUus-laaluln
5o anuziinduaraniugiaeT Nskankasa LT UL NguATn nszuIumstes

NsEUIUMSIN NTPUIUNMIULANAL MILAYEY

b
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AU bele
SCMA 291
FudeAuUNaU

Prerequisite

1A bl
SCMA 292
VIR UNDU

Prerequisite

1NAU melo
SCMA 312
Fd9AUNBU

Prerequisite

Discrete-time Markov chains; continuous-time Markov chains; Chapman-Kolmogorov
equations; recurrent and transient states; stationary distributions and the limit

theorem; Poisson processes; renewal processes; branching processes; random walks

WIUVOANETS an(en-0-)
Selected Topics |

JuogfunniensIunsUImMaNgns-

Depend on the program committee
wdefirdulufiauladufievluauniveadinmans warldsupnuduseuainninivonv

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

MTOANATT b en(en-0-)
Selected Topics |l

JuogffunmznsunIsuimvangas

Depend on the program committee
itefimdudufiauladufievluaivnednmans uwazldsuamnudureuanaiaiany

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

INSFNLARDUN FDALAUITALIU LAZNITUNINANE an(en-o-1o)
Mobile, Locative and Ubiquitous Media
Taidl

None

3 =

o aa Aa 4 o P [ ! = aa o w
N5E1939ININBULRBSINg VRN TANTLAdaUN Fenanetudiunilsvesiinlsya1iy

dIQJ dl

e uarinmatalnsfniiadeud Tausssuitiamndulnesou nansynuvesde
Fulsdiau wagnsuniviargvesdedefnisduiudin waznsnisleudeya nisusd
dsivililusunsuueunalatulszauanudnia anudnfsafumsilnduduyana
waraidaaluanimuadeude nsadan nwasiauiseundiedusuudte nsiiniinuy
msdufudeyatitevhnunguuaziauslueaden

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

b))
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INAU me&
SCMA 314
FT9AUNBU

Prerequisite

ANA enloen
SCMA 323
VIR UNDU

Prerequisite

INAL nloel
SCMA 327

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

nMATIEAluRaesaLls en(en-0-1)
Analysis in Several Variables

MNP b

SCMA 214

wawaiaﬁﬁugmuuﬂ%gﬁqﬂaﬂ adnuazaudeliesuesileidunanedinls eyiussu
o unilaitunniuy ngwfunilndulaeuiens wiwesiasiudn Usiusiasiudn
Topology on the Euclidean space; limits and continuity of functions of several
variables; total derivatives; inverse function theorem; implicit function theorem;

Lebesgue measure; Lebesgue Integration

NTUATILIATIRI S an(en-0-5)

Real Analysis

A bee

SCMA 214

Tssademosauats fuffudutuls Vsiusioowdn vauiunmagdn Uiussdud
Handuuweisite wawweisida lassaiwesienduunaeisida nsmusiusuLgaL
welsila nouuvvanyaveuaanda saunisieamesuaziunean USgll L, n1Im
USiusuu R" msmusiusdeu naufunvesidil nsudasUsiusuu R”

Structure of real numbers; step functions; Lebesgue integrals; convergence
theorems; 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"

ANTIATIZMTITDUY an(en-o-1o)

Complex Analysis

el
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Fd9AUNBU

Prerequisite

AP nene
SCMA 331
1 UIAUNDU

Prerequisite

INAU nde
SCMA 341
Fd9AUNBU

Prerequisite

IMNAL o

SCMA 320

Tassarsvesdrunudedou flsitulinmegd anudeiiles msmoyiusls msinswld
N1IMIUTAUS NuunmdnyavesinanaadniuUTiusaIuEuNIe 31UUNTRLY g0
USNUSLA% Mauunveduelssn AAULazaUNTY dUNTUMELADST Nuunvesdgiad
N UNTENYavesirAtin Nguiuniondnual daunnAazing ANNENGIY NguUN
daunndns nguiunnisdade ngufunlugdaniniian nguiunvealsiy ndnnns
915ANUA

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

N15ENTINTVIAER an(en-0-5)
Survey of Geometry

AU bbe

SCMA 221

AMSIMveTIvIaIveNIAdinamadnLazae 1svAdauuUgndaLadanaivh
Yo3gATn dunLTvIAdin USQildunssalasiianinany sviadaideyiug wu U3giiuuy

a a 0% 4

gadn 1Welainasluatuazsidamsnay suiadanigusniazn1ely 1svafn3dul 113
Uszgnel

Overview of branches in classical and contemporary geometry; Euclidean geometry
and the fifth postulate of Euclid; finite geometry; affine and projective spaces;
differential geometry such as Euclidean, hyperbolic and spherical spaces; extrinsic

and intrinsic geometry; Riemannian geometry; applications

NNSOONLUULALILATIZNDANDINL en(en-o-o)
Design and Analysis of Algorithms

IMANM bco

SCMA 240

bl
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ANAL encen
SCMA 343
VIR UNDU

Prerequisite

AU &
SCMA 344
A UIAUNDU

Prerequisite

WATANTENLUUTURUSANSILINATEIULAYNTIATIEN NAgNSLLENLaERiTn N3
WeulUsunsuuuulanuazuuunadn dane3iiunisiases dane3iiunsin nstudadeya
Jopdinszaey msrumderny msgauvinduuuseilies msiFesddusiuiuiion
fign Sano3funuuruumazuuunsEte MelduinndunsTnduvesilsiduileasei
ANFDINITNSNEINTURIBANDINY ﬂ’]iﬁlﬂﬁﬂwzﬂﬁiﬁUﬁu%}@%aLﬁ@ﬁ’]ﬂﬁuﬂﬁjmmzﬂ%ﬂua
Tuoaseu

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

WM TVAFU an(en-0-o)
Cryptography

WA beoe

SCMA 211

msmsasiuariuneuityaia adsfnuardrunndeidsans ssuusviaduogisine
LUNSNGNITINTIE NaYAATITME IdUaNIziie 51T nskendiUsEnouven
uazgIuresiIUsEney Iavdrusieiiles Bazunsadans iduldndd

Divisibility and Euclidean algorithm; finite fields and quadratic residues; simple
cryptosystems; enciphering matrices; public key; pseudo-primes; rho method;

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

method, elliptic curves

MFIATERdayaTwIn e an(en-0-o)
Big Data Analytics

WA b

SCMA 248

el
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AU &
SCMA 345
VIR UNDU

Prerequisite

AN ene
SCMA 347
VIR UNDU

Prerequisite

INAU e
SCMA 348

Toyavuinbng Nswssudeya nslunateys NMsUssluNavadling nAdaNITLARS
foya doyatiliflaseains msUszananauvungume a3usssuuazanududiusiluns
Aneideyarunalug msilnvinuensdududeyaiiievnnunguuazitausluvionsou

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

mMa@eulusinsuuuiv en(en-0-)

Web Programming

WA beo

SCMA 240

anlUsunsuftugudmsuianduled awanedn lassadeauau 38013 uniddy
Tag wan1sal dausieuszatunsdindudly dasiide wiludeyauaznszuatoya lUswnsy
Usggnauuiu msiinvinugnsduduteyaifievhaunguuaztinauslureadou

Basic programming language for web development; markup language; control
structures; methods; arrays; object; event; graphical user interfaces; multimedia, files
and streams; web application; practice of information searching skill for working on

group assignments and doing presentation in classroom

ARNNILMDINT N an(en-0-o)
Computer Graphics

WA beo

SCMA 240

wIRdakaznsaiIady nsmnUgugu gﬂ%mam?ﬁm nsuUaseniuud Juladuaz
AAUTS neinanudid Auanduiivousd domas Auana duldsuazaniiagy
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

N153AN153IUTBYA an(-0-o)

Database Management
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Fd9AUNBU

Prerequisite

AN e
SCMA 349
A UIAUNDU

Prerequisite

INALU nco
SCMA 350
FTaAUNBU

Prerequisite

IMA bco

SCMA 240

LLmﬁmﬁyug’mmaﬂmi%migmﬁayja WUUIIBIAINAUNUSLOUTIA NITWRIUITDI
grudoyaiBeduiusainununmdens fvadndsduiusuazieaniuea Weuludsiuysa
A nguinsvililuussingiudmiunseenuuu grudeyaidaduiiug wunfnveanis
ﬁuammmi% msmugumww%uﬁ’u maé’fmmsgm%’aagal,mmizma

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

AAINTTULONAUIS en(en-0-o)
Software Engineering

AN oo

SCMA 240

Jenssugeniustulusil suudeaumaila szuuingm nsrUILNISTENALIS N3
IANITIATHIU AUADINITFINALIT NITVIUFDULAZNNITATINEOU NITNAABULINALIS
Introduction to software engineering; socio-technical systems; critical systems;
software processes; project management; software requirements; verification and

validation; software testing

NOENINUIM o an(en-0-5)
Number Theory |

MANU bee

SCMA 211

audRvesdIuIwaN n19msai dunia dunislalewnulny guiuneosiass-wnsun
Fruruanysal Madduavadn ngufunraviniideassvesaeduazddsiuiu drunndig
QYGNGON

Properties of integers; divisibility; congruences; Diophantine equations; Euler-Fermat
Theorem; perfect numbers; arithmetic functions; sums of two and four squares

theorems; quadratic residues
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uAB.b NANgATINeIManIUdn avinadnmans MevIAdnmans
WA & HYARIAUINEITU b an(en-0-)
SCMA 352 Abstract Algebra |l
AUIAURBY AN adoe

Prerequisite

AU o
SCMA 356
A UIAUNDU

Prerequisite

ANALU npo
SCMA 360
VIR UNDU

Prerequisite

SCMA 351

Toumuuugadn launlefandn Taumiugndusznoulfifiosuuiien wuny msuend
Usznou Waslniu maversilan nMaverefivads Naduen drulanaquitvadin a1Aveny
wonifulduazanavensueniulild invemis Hadlelaalny ngunid noufunndnya
YBINGUNE Wandnin waLeagvasaunIsiaensas

Euclidean domains; principal ideal domains; unique factorization domains;
polynomials; factorization; prime fields; field extensions; algebraic extensions;
splitting fields; algebraic closure; separable and inseparable extensions; roots of

unity; cyclotomic fields; Galois groups; fundamental theorem of Galois theory; finite

fields; solution to equations by radicals

mwﬁﬂqﬂ en(en-o-o)

Group Theory

INAU e

SCMA 351

wnfngeuauasiuarnuiudaniiung lassaiuarnisasingdsenay nuingins
n3Uil nyUdeedlai

Concepts of homomorphy and groups with operators; structure and construction of

composite groups; cyclic groups; p-groups; Sylow p-subgroups

AuN1ITRUIUSERY o an(en-0-o)

Partial Differential Equations |

WA o

SCMA 263

aunsiladudusunils nssuunUssnnaunsildadududuass sUuuuURyeR Pyl
AVUARALAY NMSWENFIMUT Nauuaniudgla n1snseaneflsidudnuusianiy nsuen-

Y

W’JEJ{]ZU‘VTWEJ@EJ nanaglulsvIANAYBIASTITIU ANNNTNTINTEUDNLATENNIATYIINAL

a

Yywn3Tanl nsileg n1sfiass mnuduldegrafeiwazausieliosvainaaay #anis

oo
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AN enoel
SCMA 367
FdeAUNaU

Prerequisite

AP enevo
SCMA 370
A TIAUNBU

Prerequisite

INAN el
SCMA 372

wasanvaw nansudasiFes Jymaniudu aunsliioniuglulamuisisite
nIAnwIIINUENTRNLTY

First order linear equations; classification of second order equations; canonical
forms; boundary value problems; separation of variables; Sturm-Liouville theorem;
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

AT an(en-0-o)

Game Theory

IMNAU oo

SCMA 118

nalusng JUkuuvene JUsuliiing nagnswas nagnsiautna tnuwumsnde sUluuUIna
AUAALIY 1AL

Matrix eames; extensive forms; game trees; mixed strategies; dominating strategies;

bimatrix games; normal forms; Nash equilibrium; repeated games

%qmﬂﬁm%uLLusﬁﬂ an(en-0-1)
Introduction to Discrete Mathematics

Taigd

None

Wwe ANUFUTUSLaslandy §10U aUlelsadinAiansuaznisiswin Ngudiiuiu
Bowiu nquingml tuseuiBuasnaUssandlullymnsdan fvadaydu msdssend
TunssnAEnIADNNLADSLAZNTBNLUUTNATINAENS

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

Mo Y 39 an(-0-)

Coding Theory
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MAIVARRFERS

Fd9AUNBU

Prerequisite

AP neden
SCMA 373
FdaAuUNaU

Prerequisite

WAL el
SCMA 374
FT9AUNaU

Prerequisite

AN enel’>
SCMA 376
FT9AUNBU

Prerequisite

MNP b&e

SCMA 251

ngufsviaduuuz feadaiiugu stadadu nslduvindlusiadadu anumseadu
gedn SWaveNy SUEININS

Introduction to coding theory; basic algebra; linear code; use of matrices in linear
code; maximum likelihood; extended code; cyclic code
ATINFERSTAdnARSTULIZI en(en-0-o)
Introduction to Mathematical Logic

MNP bee

SCMA 211

Y v a

Uy syUUTUTE N1¥1v0InTINAYENsITIUTENY oYUMTIFITTUAT waLiianavas

FILBN NOBHUNIIUALE AFINFNENTIUAUNT

Induction; formal systems; language of propositional logic; tautological

consequence; adequate set of connectives; Soundness theorem; first-order logic
WUUT AR LTANAAIENT en(an-o-o)
Mathematical Modeling

WA @b ATINAN bEe

SCMA 168 and SCMA 251

ALUULTNAAAAEASTUAUTNMINET Laza35xIn) AN ITINAAITIAULAZANNITLTY
ayIus Usingnsalliidadunazisideunin nsuns fkuvaunisidseyiusdasly
IRV NIAANYIANUBNRDITIU

Mathematical models in ecology and physiology; linear difference equations;
differential equations; nonlinear phenomena and qualitative methods; diffusion;
partial differential equation models in biology; case studies from outside the
classroom

Adnrans S Snduuueh en(an-o0-o)
Introduction to Combinatorial Mathematics

AU bco

SCMA 280

4
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AP n@o
SCMA 380
A T9AUNBU

Prerequisite

WA N
SCMA 382
Fd9AUNaU

Prerequisite

ANAL enceen
SCMA 383
VIR UNDU

Prerequisite

1 [ a

nsiFesduiUasunaznsinny grsvesamesas faddunodude ARCTRIN TSR
arwdiiudidowdn udnnsiud-fneen Asudind nguinistureamons duauya
ﬁaﬂ"ﬂﬂ‘ummwﬁummwaam

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
nouianuiaziiu an(en-0-5)
Probability Theory

WA bab LazINAN bco

SCMA 212 and SCMA 280

U3giinnuinvzidu fudsdu n1suanuasnanuinvzidu nsguinussanen o ngdnuau

AN

Probability spaces; random variables; probability distributions; modes of
convergences; law of large numbers

AN59BALUUNITNARBY an(en-0-)

Experimental Design

Taidl

None

ﬁﬁﬂﬂﬂiﬁugmﬁuaqLLNuLLuumimaaq WHULUUNISNAADIEUANYTO! WNLLUUUABNLTIEY

[

LHULUUTRSdasfiu nsnaassunnnosya nsuuiy LLNULL‘U‘ULL‘UIW\IgaG?]

q

Basic principles of experimental design; completely randomized design;
randomized block design; latin square design; factorial experiments; confounding;
split-plot experiment
nsrvIuMsAlnuLAaAnUszgnd en(en-o-o)
Applied Stochastic Processes

AN bzo

SCMA 280

o/e
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WA @
SCMA 384
FT9AUNBU

Prerequisite

AL N2
SCMA 385
FT9AUNBU

Prerequisite

AN o
SCMA 386
A UIAUNDU

Prerequisite

NILUIUNTAMLAARNLUULIRIABLERY aun15oYRUSIAaNIlNTaNN1aMEILaENI9ma

v s

NLUIUNISANAY BUUTI80IN1IELNLAARNVBINTTUIUNSATUHFUNUS aua

ee

ASTUIUNITHNS NTLARBUTNLUUUIIIU

Continuous-time  stochastic processes; Kolmogorov forward and backward
differential equations; birth-death processes; stochastic models of interacting
processes; limits and diffusion processes; Brownian motion
anplidansdines an(en-0-)
Nonparametric Statistics

IMANM bed

SCMA 284

Bhidmsfiwesficnass msvadeuswmimiliuardewinegns Fnsuszanadn msia
ARy AnuduiusfunssuIunsmMsBanaiwesuuvatiu

Selected nonparametric methods; one and two sample location tests; estimation
methods; measures of association; relationship with classical parametric procedures
nsUszyndmeuitamesiuadnmans an(n-0-o)
Computer Applications in Statistics

NP bee

SCMA 284

nsldpeNNmosluaiamans N1InageutudIAty anduius n153ATIERANNLUTUTIY
NsUTULEULAY MFATIzRiIUsEnaU A5WBmNTTmes nsdiAnwainueniiodsey

Use of computers in statistics; significance testing; correlation; analysis of variance;
curve fitting; factor analysis; nonparametric method; case studies from outside the
classroom
MO Y WAIADEY an(en-0-o)
Queuing Theory

AN bzo

SCMA 280

WUUIaeMaIney n1suanuaseutnaziduvewarildlunisse nisuanuasainuiee

I3 A a ° a P Aa 1% a
LUUT@QLQ@WW&LmUﬂquiﬂqi LL‘U‘U"U']@@\Tﬂ']TUiﬂWTU‘U@WIEJ'JVllIﬂ']sLSU']LL‘U‘Uﬂ’JGU\TLLazllL'Jﬁ']

/o
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WA e
SCMA 388
FT9AUNaU

Prerequisite

AN L
SCMA 389
A UIAUNDU

Prerequisite

[y [

nslusnsuuuaeEfas wuusassnsuinsvdangeadfinaduuuieuasding
ASIHUSNSUULIATE AT NSEUINMSRARY WUUSIAeLIIABELUUBY

Queuing models; probability distributions of interarrival times; probability

distributions of service times; single server model with Poisson input and

exponential service time; multiple-server model with Poisson input and exponential

service time; birth-death process; other queuing models

V9B AUAIAIAET en(en-0-o)
Inventory Theory

WAL oo HAYINAM bco

SCMA 118 and SCMA 280

NM5UIMTAUMAIARY NMSAENBILUUTIA0IBUAAIAILUUANY 9 dmSunudenisaadi
warauFaInsliuiuoy uuusiaimsddouuulsemdn ndsde ami iunsais
wasanAsasflonuusiasuazisniseng q fanusauldlunisdanisdudiands
Ingldwatianeadinmansnisuimsaumasnadtunisldaunu wagnsalfin
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

mMsvesdonasnisussfude a(en-o-)

Risk and Insurance

Taigl

None

nsdesdonasnsdanismsdests msuseiufy ievesnsussiude dansvesdya
Useifude ao1dulseiude nsussiudinuasnisuseiuduiade doulanisuseiusde
n1sienusendseiuie wsesulydAuseiudin nsesvlnydaussiuiuade ngvuie
Uszusey

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

evel
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WA e IIVONLAY @ en(en-0-o)
SCMA 391 Special Topics |
Jyadunou  Juegfunmznssunisuimvdngas
Prerequisite  Depend on the program committee

vhdenduduiaulalutiagdu

Topics of current interest
WAN awlo  MIVBTILAY b en(en-0-b)
SCMA 392 Special Topics |l
Joaduieu  JusgiunnenssunIsuIINangns-
Prerequisite  Depend on the program committee

vdeiduduiaulaluliagdu

Topics of current interest
WA e ANAAIANINITRY en(en-0-o)
SCMA 395 Financial Mathematics
ATIAUNBU AN bolb WaLINAN beo

Prerequisite

WAL Co&
SCMA 405
FT9AUNBU

Prerequisite

SCMA 212 and SCMA 280

wswgmanimaiulesiu wavannfigrunenisnaiadidiszaniam myinenadsmes
115899 NO¥RNITTANGUNSNNING LUUTIAIVRINANBULNUAUNTNE wazwuUIIa09
msdssaduning dunndoyiusidosiy

An introduction to financial economics and the efficient market hypothesis;
measures of investment risk; Portfolio theory; models of asset returns and asset
pricing models; introduction to financial derivatives
ANAAERSUTEIUEIN o an(n-0-o)

Life Actuarial Mathematics |

WA oo (AU TeunIauiv)

SCMA 266 (corequisite)

nsiwuvalnwaaingmiwuuUsEiugin InensldnssdinuasatinAansnisidy ns
SunnudevssiuavbuasSudsesdmiunsussiudin slavomaiume? Susena

RUSIEIANINYNRIUTUNTTY NSANYINNUBNNDIS YU

o
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WAL oo
SCMA 406
FT9AUNBU

Prerequisite

1NANM oo
SCMA 412
FdeAunNaU

Prerequisite

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

ALnA1ERIUTEAUTIN b en(en-0-o)
Life Actuarial Mathematics Il

IMANU o

SCMA 405

Rudises mutaziluvesnisedsen autiazilureinisdugaanindingiu nsey

9 Y

'
o o A

soaluaugavnenaziledduaaiunimdinsiungy n1suseiudindmsuaniunindu
nIaAnwIIINUENTRLLTY

Reserves; survival probability; joint life probabilities; last survivor and compound
status functions; life insurance for other status; case studies from outside the

classroom

Useinndinenans an(en-0-)
History of Mathematics

Laidl

None

mssusuvealunssminsadamanslugalusa ganeswesadamaninin Muvedgn

a a

An 915ANRE Lazanealawed N15AnveIRfnAIansas sl IUVDILWTUIA LANISA 17

Y

s laUdle wusud esulaes a1ns1ud aany gansihulunssadnwadinaanslinssdu
sanuuazdinuduwiusssy uveand 108 e1va n1ad wnd wasluesansnad aanis
assulunssminsadinmansliniainuuazasouaqu uvedlaay Yinis Badin fu
nas uA adinenanstugpatedagu

Primitive conceptions of mathematics; the golden age of Greek mathematics: Euclid,
Archimedes, and Apollonius; birth of modern mathematics: Fermat, Descartes,
Newton, Leibniz, Bernoulli, Euler, Lagrange, and Laplace; age of rigor and abstraction:

Gauss, Cauchy, Abel, Galois, Cayley, and Weierstrass; age of generalization: Klein,

Poincare, Hilbert, Cantor, Banach; contemporary mathematics

o/
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WA Co&  MIBATIZATITINTUTUL UL en(en-0-o)

SCMA 425 Introduction to Functional Analysis

ATIAUNBY AN bod

Prerequisite ~ SCMA 214

INAU &€ne
SCMA 431
FTeAuUnNaU

Prerequisite

ANAL enen
SCMA 433

VIR UNDU

a 4

U39iiBasveenne Yspliuesy Usgiuviwa dmdnilunsigady deiduladaduy vsliues

UYIRIALEUNTT USadanuy USa ﬁmaﬂmmﬂu Uﬁﬂuaamim NRIRINKALN1SEIR1N

Y Y

a o

Usne mﬁ%ﬁummﬂﬁﬂu@h mmLuum'iguLm'i Fsiiun1sUsna wqwgwamﬂaﬁuaq
Y3nfiueduuarUTgiuiwie nquiunisnseauiuniaiasnisuszens madunisnssduids
AU

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

nowaladiily en(en-0-)
General Topology

MNP bee

SCMA 211

a 1

MsnumuLAnAE A UaLasilaidy Usgiwesn dilndifendn waila 9adiin wn
Un U3giidos Uigiinewslad drunelu drulangu druveu fladdu nngseiiles aum
Fugnu nnzdoules dwdszneu amudeulosawizdl adgnsedu Uiginewelad
U lwngoenTeduraddud IS USliwminnsedu

Review of the concept of sets and functions; metric spaces; open neighborhoods,
open sets, limit points, closed sets and subspaces; topological spaces; interiors,
closures and boundaries; functions; continuity and homeomorphisms;

connectedness; components and local connectedness; compactness; compact

topological spaces, compact subsets of the real line and compact metric spaces

PNaNDLad TN TANALUBIAY an(en-0-)
Elementary Algebraic Topology

INAU n&e e INA &no
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Prerequisite

WA oo
SCMA 436
FdeAUNBU

Prerequisite

IMNANU €&e
SCMA 441
A UIAUNDU

Prerequisite

SCMA 351 and SCMA 431

Uigiianewelad nsdusioiilos nagudidn anwidenles amnunszdu wuiliad nng
wiaUseLAniy msdegenelny nyunanya USQiun naufunnisen

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

groups; covering spaces; lifting theorem

LSUIPAALTIRYRUSLAENITIAT BTN U RS an(n-0-o)
Differential Geometry and Tensor Analysis

WA bloe kA MAN bEo

SCMA 221 and SCMA 251

szuvRitadadulds Uigivenelad wudlvladidou nnwesduda 1dulds fiufia ngunis
wlas Tladnuees Joe@n nuwesaulal Noufseuslad

Curvilinear coordinate systems; topological spaces; smooth manifolds; tangent

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

tensor; homology theory

ns@sulusunsudmsugunsainnmn an(-0-)
Mobile Application Programming

AN beo

SCMA 240

nsmLeUNGATuULgUNTAINAN miaamwuwﬂwaﬂ&iaﬁwﬂ% NFIANITOIUA N3
ManmnsmAndeiy msadeiadiiie msdansdeya maldgudeya wedly nsfu
FUQIDDNBINIA NITLATEUHSLNIULDUNALATUUUNULITIUAT NTRNTINYEN1TEUAU
foyaifovhaunguuaziiiausluiesFeu

Mobile application development; 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
stores; practice of information searching skill for working on group assignments and

doing presentation in classroom
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WA o ANNLINRDUNAINITONDUAUDILALLAL DU an(en-o-)
SCMA 442 Interactive, Virtual and Immersive Environments

A UIAUNDU

Prerequisite

AU €&
SCMA 444
A UIAUNDU

Prerequisite

AN oo

SCMA 240

uAnfuguuazaudlafnfussuuaioutiuasBumedivl vans 1 udywves
anmwndesalounaziduesiniulsraunisalvesdld  mIssenuuUsTULTIamIT
UFduiusiuglels mevhauswtuaiiou senduasuazaniawrififentosiuueunain
FudnasTiduaiion  duwesiutduesankasUduius 3 I8 a0 3 A
JouansaLUUToufUATYY  feuAnINaLUUUTENBULALIEULAMESl  anTnuInden
wfleuhuiuiazieietny woundinduiifsadestuaniminadeuaioutandedumesiv
psAUsEneuTimnzansuauadlaluauing 9 Bnsmmgud UiiRazanuviinely
ANNLINARNLANBUITUTI DB TN msflnvinwensdududeyaiiievinaunguuay
uauslureuseu

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 assisnments and doing presentation
in classroom

s

Aanmansdmsutyausshive en(en-0-o)

<9

Mathematics for Artificial Intelligence
MNP bo
SCMA 240

s a Y 1% Y

3'1ﬂﬁ?ﬂLLﬁ%‘UB‘ULﬂ@]ﬂ@ﬂ{ji’gi’g’]ﬂigawﬁ Yoy 1UseAug lusueAmMUNULAEAITAURT AILNY

<3 g7 P 9
¥

AN3 SPUURLTEIEY Nslimera dedu (@uiuauaulaveangy) msintinee

msduAudayaiveihnunguuazitausluionsey
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WA €&
SCMA 445
VIR UNDU

Prerequisite

MAN &
SCMA 446
FT9AUNBU

Prerequisite

IMNAU el
SCMA 447

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

nsdeansteya an(n-0-o)

Data Communications

Taig

None

Msuugthmsdeansteya siaunuiidnuse doyaguaim ides uaznmiadeulm msdu
antoya N13LUNTIia uayMIHauAAudnIa Anunievesdyyi dygasuniu Yaglu
nshnsodedns NSAUANUTINUNISAUBYS LagNInIvdeUANEANaTInluN1TdItaYa
dumasiunlusinaea anulinddalavewnIevie nsinwianudasadedoys ysaunm
Toya

Introduction to data communications; character codes, image, audio and video data;

data compression; encoding and modulation; bandwidths; noises; transmission

medias; flow control and error control; internet protocol (IP); network reliability;

data security; data integrity

M3Beuiveeios an(en-0-o)
Machine Learning

WA b

SCMA 248

maFoudveeioadunusiin madsuiuuuiinizeugu nsaaveudd duldimsdnaula
lasednguszamiiien n13i3u3n1sauay Luudtaesdanuiisaen n1siSeusiudigeu
mM3Beuianedts maseuslneiBidaiugnasy msuszgndvesnsioudveaaies
Introduction to machine learning; supervised learning; dimensionality reduction;
decision tree; artificial neural networks; hidden Markov models; Bayesian learning;

instance-based learning; genetic algorithms; applications of Machine Learning

nsviuviledeya an(en-0-o)

Data Mining
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Fd9AUNBU

Prerequisite

WA €€o
SCMA 450
FT9AuUNaU

Prerequisite

AN <ol
SCMA 462
FudeAunaU

Prerequisite

MNP b
SCMA 248

Qe

= ¥ o v v

nsviuvilesdeyatununii dnsvesnsinmilesdeya suileuisvesmsinmileslaya

Y

va a & a v o

MUULAA VBUAE

Y

waEIo U] wiSunsimilesdeya NMITwuntuluzi wdkiuda uag

%4

grulndifeitlndfian dulinsdadule nmsUszanunnugndesyesiiduun dnuvms
Uszduudeiiles mavanidesnainlonesilnvesdulinisdadula msvinmiieany
ANNENITUS NsTANg

Introduction to data mining; virtuous cycle of data mining; data mining methodology
and best practices; data for data mining; introduction to classification: I-Bayes and
nearest neighbor; decision trees; estimating the predictive accuracy of a classifier;

continuous attributes; avoiding over-fitting of decision trees; association rule mining;

clustering

VBTN b en(en-0-o)
Number Theory I

INALU en€o

SCMA 350
nMsuuzimadaddinseitezidaivadnaslnifldluns@nunsuiuuidans ns
LINkAIvessILamy nsmAlagyszununuulalewrlulntuagiidoduveamngud
IUIUBUUATY

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

other topics of classical number theory

ANNITIDUIUSLTINAFNS an(n-0-o)
Difference Differential Equations

WA oo

SCMA 168

yilavesaunsiiieites siavestedymitdeliiAnaunsndeuiudiBananiig nalaas
MegekuUTiarty KaRasInHan1uUasaas faidudnunsianms sinvesaunis
ANYUZANIE NaNITHUAEIUANNNNY N1INTEINLUNTUVDIHALRAE NOANTTULTILHAY

AfuYeINaay aunishudadu
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AU oen
SCMA 463
A UIAUNDU

Prerequisite

AU o
SCMA 464
A UIAUNDU

Prerequisite

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

AUN1ITDUIUSHRY b an(en-0-o)
Partial Differential Equations Il
INAU enoo

SCMA 360

' [
% = A a

aunsdaduuuumeddusunis aunsliiBadusudunils nsrsueud Asjunsdituin
aunnsanans gnsAlede ndnnsgeandnivannisatany Indaany endnwalndu
wagilaridusndluia Medduemly feiduniu feidunIudmiuuinudia fliduniu
dmsuuinalidnda aunisausou nannsgeandInTuaNnIsAIINTou ITNEIY
dusuannsigannsiluan ammiﬂ?ﬁlﬂuﬂ%ﬂ“ﬁ—nm WASULALLAR AN Aadsnsinay
ansATvanl

First order quasilinear 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

WA ERERN en(en-o-o)
Boundary Value Problems

AN o

SCMA 263

aunsiBseyiusdoniBadu auntsadu Madduvesndunazdymaniu-dyia oynsusy
Suguazran1sulansies aunisaiuseu aunisaiuate uwazaunisiine Uymluiifgs
Linear partial differential equations; wave equation; Green’s function and Sturm-
Liouville problems; Fourier series and Fourier transforms; heat equation; Laplace’s

equation and Poisson’s equation; problems in higher dimensions

4
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WA <o U Beuusady an(n-0-o)
SCMA 465 Theory of Ordinary Differential Equations

Fd9AUNBU

Prerequisite

WA o
SCMA 468
FdeAuUNBU

Prerequisite

IMNANU e
SCMA 471
Fd9AUNBU

Prerequisite

INAU e by INANU bée

SCMA 168 and SCMA 251

nguiunmsiosaazanuidulfedaien masieidesvesmaiaay sruudaszluszun ua
WaEveITTUUANNSREUSUN UV TIdUUs AvSR natasdaszidadu wfesnn
sruulidadu guiunnisiieudieu

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

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

WA bom

SCMA 263

Hymiifeuueagdanisuusiu feulvdnduduuvativuagnssegndsunuutydh
YOIALNITOREIABS-a1NT1UY ndnvewaiasy Hasuazdeulufivme Feulvsnduves
WOUNTEINU NBNITAIUAY

Problems which define the calculus of variations; classical necessary conditions and

their applications; canonical form of Euler-Lagrange equations; Hamilton’s principle;

field and sufficient conditions; Pontryagin’s necessary condition; control theory

yqufinsvitunugh an(en-0-o)
Introduction to Graph Theory

WA oo

SCMA 211

wuaRavdnya 38 fulsl 2995 Armidenlesveans il lwndudn msnseud1 mnudase

Aununing nsfuauiysel Msduduuulngan nsvidaszuiunazns gy N3

JPUE 59ALAY YBUNMTVUES N e uniing-lnaiu-An
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AN even
SCMA 473
VIR UNDU

Prerequisite

WA ol
SCMA 474
FdaAUNBU

Prerequisite

IMNAU &l
SCMA 475

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

Brsdisadnddmiunsmannnzdig an(en-0-5)
Heuristic Methods for Optimization

INAN eI

SCMA 475

SanesTiudisannduasnisusznan Sunerdtuuuarluu Msfunensi n15s1aes
msoumilen n3funy FBiBeiugnssy Borandauun FBvAneuTimNzaLLUULs
auNA NagNSATITAINTT nsdlAnudgymiulanas

Heuristics and approximation algorithms; greedy algorithms; local search; simulated

annealing; tabu search; genetic algorithms; ant-colony; particle swarm; evolutionary

strategies; case studies on real world problems

mMyiAIEnTanaula en(en-0-o)
Decision Analysis

IANM b@o

SCMA 280

11581593 LagNIIAULUUNITHANITEYA N1TILATIENIINEIME nATANITISeuSaY
w3asdmunisiaszdnuunensal pnudss sazauliuiueu nsadiauusiaes
emamngiigadmiunsinnziuuuliduugin msiasadounuy wagmmadey
Al msdedulanieldiamuides suliinsdadula yarvesteya nquiessausslev
AIMIIS MsRnaulaluURTUAILN N

Data exploration and visualization; root cause analysis; machine learning techniques
for predictive analytics; risk and uncertainty; optimization modeling for prescriptive
analytics; simulation and sensitivity analysis; decision-making under risk; decision

trees; value of information; expected utility theory; multi-criteria decision analysis

ANSITENITA LYY an(en-o-o)

Operations Research

<



seifuUTeyy
wén

Aol

E]

M3 OwOwen AL AVEIANENS

NEARTINYIFMERSUNTS @ IASnAEnS MAIVARRFERS

Fd9AUNBU

Prerequisite

AU e
SCMA 476
A UIAUNDU

Prerequisite

WAL €=o
SCMA 480
FT9AUNBU

Prerequisite

WA oo

SCMA 168

nyITeAiuudmsudluudimvue AMruansgadu nMsmegeunuly aeaiu
Suamshidadu Jymnsuudsarnsimuaautuneuditesny nsslfnwainuen
oaTeu

Operations research for the deterministic models: linear programming, sensitivity

analysis and duality; nonlinear programming; transportation and assignment

problems; network algorithms; case studies from outside the classroom

Bsmaumnziigaidsioiay an(en-0-5)
Numerical Optimization Methods

WA el

SCMA 475

{]zummimmmmzﬁamwuhjﬁﬁﬁaﬁﬁﬁm mﬁﬂamawwﬁuaﬂmmﬁw ATNITAUNTS

aa ad = a o as= a

‘mmm WATantungn I589IRY 'JSV]FW]NENEJ?] eLaNYeL:Y! mmsmmwam {jiuuﬁ/i"lﬂﬂ'iﬁﬂ

9

o w Y

Aungfiaanuuiitesiia danainsud Joulvanv-avu-innes funeuisdmsy

Y

a v [

dymmsmanmngigauuuiidediia faddunounnd Jgmnsmanmngianauuy
ﬂ@UL'Jﬂsﬁ

Unconstrained optimization problems; local and global minimisers; one-dimensional
search methods; steepest descent method; Newton’s method; conjugate direction
methods; quasi-Newton method; stopping criteria, Constrained optimization
problems; Lagrange multiplier; Karush-Kuhn-Tucker condition; algorithms for

constrained optimization problems, convex functions; convex optimization

problems

wAllANSENABL1s an(en-0-o)
Sampling Techniques

WA b

SCMA 284

WUATNTNHUNITENTIA MSReNMBE1MUUEN MTHNNUILAIDE1 NTUTTUNUAN

VUIPAIBEN NITIFBNAIBENUUULUITUAT ANUARIAAREUTULDY YUIAFIBEN
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WP €l
SCMA 482
Fd9AUNBU

Prerequisite

AU e
SCMA 483
FdeAUNBU

Prerequisite

WA €=
SCMA 484
Fd9AUNBU

Prerequisite

Survey methods and planning a survey; random sampling; choices of sampling units;
estimation of sample size; stratified-random sampling; tolerance; sample size
/NNTOUNTULIAN an(n-0-o)

Time Series Method

MNP bR

SCMA 284

swensldsUinaduLLs auandRuassinvesteyaeynsuiat wadansuiuli
38U TnsUsuliiSeuseauadendousiuasiaedulduavitd Bnsusuliseude
dldsaetmduuuium sunsunamatuend-lauiud nsdifinwainuenioaion
Introduction to quantitative forecasting; 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

MMTIATIZANITOADDYLTILEU en(en-0-o)

Linear Regression Analysis

IMAM bee

SCMA 284

LNABSYBILUTAN NTHINKIUINANAIEAILUST N1TUTEINUALULAAIADItDEEA
dsaeatoranierilu msuszanadlnefnisiindadu FBasussnuauuudy ms
nedeULUULeN dussAnsavduiusnman Yrsmudeiunasunuemuderiy
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

MTAATIERMAIUAIUS an(en-o-o)
Multivariate Analysis

INAU b@o

SCMA 280

<o
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WA Cel
SCMA 487
FdeAUNBU

Prerequisite

AU €2
SCMA 489
FTaAUNBU

Prerequisite

N15WINLAUINAAEMILUS anduiusnyauuazanduiustes N1suaniaedvsn N3
LANKAWLBLAAT N15IATIZRAMNLUTUTIUNAF LU T mﬁmswﬁﬁi’muﬂmjm n13
ApTzIUsENay

Multivariate normal distribution; multiple and partial correlation; Wishart
distribution; Hotelling’s T distribution; multivariate analysis of variance; discriminant

analysis; factor analysis

N159180UALULUY en(en-o-o)
Simulation Modeling

AN bco

SCMA 280

msadefiavduaiion Bnsilulumsairesiudsdy wuudiasseuiniila welanis
anAMuLUTUI Luudraeungnisalildludagiu nsnsiaasunugniesved
WUUIBDY

Pseudo-random number generators; generalized methods for random variate
generation; Monte Carlo simulation; variance reduction techniques; modern

simulation techniques; model validation.

NIAIUANAUNNLTIENRA en(en-0-o)
Statistical Quality Control

MNP b@o

SCMA 280

mimmuﬂmmw%uuuzﬂ’] WUUTABIAUAINYDINTEUIUNNT NTDULIUANIN
N3EUIUNTT FouarUSy1veltieE@inenans wnunimuaNd nsuiuys wHuginiuay
AniudnvalrUszdIsrul NTEUIUNTLAYTEUUNTIANG N1TIATIZRALEILNTa N9l
dananszuiumsiBsadaluguiuudy o uazmadamsaugy

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; process and measurement system; the

capability analysis; other statistical process monitoring and control techniques

«o
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ANINGAERNS

3l AMPIMADAAENT
WA €xe  IVONLAY e en(en-0-)
SCMA 491 Special Topics Il
Jyadunou  Juegifunmznssunisuimsvdngas
Prerequisite  Depend on the program committee
wdefimdaduiadladufiavluanvadnmans
Topics of special interest to the instructor
WA &lo  FITINLAY en(en-0-o)
SCMA 492 Special Topics IV
Joraduieu  JusgfiunmenssunIsuIINdngns
Prerequisite  Depend on the program committee
wideiimdnluiiavladufievluavadamans
Topics of special interest to the instructor
WA <l ARIAANARSIUNITYINY o(o-o-b)
SCMA 497 Mathematics in Workplace
dsAuneu AN v enizeulsdy

Prerequisite

Core courses and Major Requirements

nsENNsYINURSsluanuyUsenouns mheuAsy MAenu 159U wsedannu

U5NaunNSNARUUINg789  UANUIIVIAMAAIEAST 0/ ABUNILADS KI38NTEUIUNNT

nendinmaniniiedes Ingldsuanuiugeuanndngns

The job training in the organization, government agency, private sector, industrial

factory, and the organization working relate to chemistry or scientific area, under

program approval

(@ Fyuamzanuden dnsunringnsuTyy1nInIInNITHUUNAZIs Y

ANA wom
SCMA 203
A UIAUNDU

Prerequisite

nguinuuzdu (Aagisw)
Probability Theory (Distinction)
WA bob LALINAN bco
SCMA 212 and SCMA 280

oY)

a wva =

mhein Mauf-UiR-Anyimenuieg)
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WAL woe
SCMA 204
FT9AUNBU

Prerequisite

WA o
SCMA 205
A TIAUNBU

Prerequisite

y v
fal &

WAy Iarn1sigundunsetu Jymiviime uazns@nwdienuies Tuiteludv
WA mco bk U3giaauuiazdu dudsdu n1suanwasnauuiazidu n1sgudn
UTEANENa 9 NHIIWIUAININ

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

modes of convergences; law of large numbers

N1388NKUUNITNAADY (FFI57U) (e-o-a)
Experimental Design (Distinction)

WA bR

SCMA 284

" v
¢al o

WINANILaEMIiganaunsedu Jymivimne wagnsinwisieauies luiteluin
WA aclo LALLN Mﬁﬂm’iﬁug’]u%mLLN‘LALL‘U‘Uﬂ’]'ﬁVlG]aaﬁ LLNuLLUUﬂﬂimaaﬂejuaugiﬂj AN
WUUURDNLTIEL WNULUUIRSaaziu N1svnaewnnyeisea n1sUuil LAULUULUINWaen

Rigorous 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

NMTIATIEIAIeRIwUT (WAFI5W) &(c-o-a)
Multivariate Analysis (Distinction)

IMAU b@o

SCMA 280

wuneRnwIkarnsiigatiidunsedu Jamiimie uazmsfinuidenues Tuideluis
WA €= kA NSWINLATUINANAIEAILUS anduiusnauwazanduiusges n1s
WANLINITITA ATUINLAIALINAAT NITIATIZRAMNLUTUTIURANAIUT NITIATIZY
Puwunngu MIlasgsisiusezneu

Rigorous approaches and proofs; challenging problems and self-study on the topics
covered in SCMA 484: multivariate normal distribution; multiple and partial

correlation; Wishart distribution; Hotelling’s T distribution; multivariate analysis of

variance; discriminant analysis; factor analysis

(3]
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AU oo ﬂﬂimmamﬁugmﬁm%’umiﬁwmm (W&HgI570) (e-o-a)
SCMA 206 Mathematical Foundation of Computing (Distinction)

ATIAUNBUY WA o

Prerequisite ~ SCMA 240

AN woel
SCMA 207
Fd9AuUNBU

Prerequisite

Y
L= U

wImMsAnwarnsiigadndunsedu Jeymiviome wasmsfinwinienues luideluin
WA e Wk Usenatvemssnaansniakant n15gutle e Hedukasainuduius
nquinsvitudu udnnstudesiu duhiuuaznafulnvesiladdu arhasduwuy
liseillos nquiniwiguid suuuy 1gans hensalisgans eelaunmdndn adlmvesnns
gousUNY Awnsuingns wuadeslanm edesdngiie YedgymiuAlills anu
u NP awysel

Rigorous approaches and proofs; challenging problems and self-study on the topics
covered in SCMA 241: The propositional predicate logic, induction, sets, functions
and relations; elementary graph theory counting principles; asymptotic notation and
growth of functions; discrete probability; the formal language theory, regular
expressions, regular grammars, finite automata, limits of language acceptance;

context free grammar; pushdown automata; Turing machines; unsolvable problems

and NP completeness

NowiLn (WAgIo1) &(&-0-)

Set Theory (Distinction)

AU bee

SCMA 211

wuanuuazmsfigaifidunsedu Yymviime wagnsfnuidonuies ludeluien
WAl boc MU Fauinisvemquiien AudavesluimiAerduien n1sduny
Ufnsset Bmsudludlgmidesnnugnssmd Bnsidsdanatiuuvuesula wwuiaead
wazLUUNUUDELUL AYALATDUTSH AUFLNUSLAZTINTY SUAUUISEIU danaunIs
iAo ManNMSIRSUAUA N15ESIeTILIUSTTUYIRINEA MTASTILILAL S1uIURTINYY
LAZITUIUDTIINTIUIUTITUYIR LURTAALAZLENDTUA TIUIUTINITHU TTUIUTIDUAY
7l guilbLagnsdsuindeortus

Rigorous approaches and proofs; challenging problems and self-study on the topics
covered in SCMA 219: development of set theory; origin of conception of sets;

discovery of paradoxes; axiomatic solutions to paradoxes: Zermelo method, Russell

&
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WA o
SCMA 208
FuTaAUNBU

Prerequisite

ANA ;mole
SCMA 302
VIR UNDU

Prerequisite

method, and Von Neumann method; set algebra; relations and functions; partial
order; 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

a

e NINTURUEEY (WEgI51W) &(&-0-)
Introduction to Graph Theory (Distinction)
MANU bes

SCMA 211

Y
6 o U

wImMsAnwarnsiigadndunsydu Jeymiviome wasmsfinwnienues luideluin
WA oo WA WnAavanya 30 Auld 1935 Anuwenlesweinsivl lwedudn N3

1 a L4

ATOU ANUBATE Funuuvsng n1sTuduIyTal MITuauuulnygn nsBessuuLas
NINATU NMITTLUIEE SIALAY U18UNTVUE nuunuund-Tnladiu-fn

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

oIy (Wagisw) &(&-0-)

Group Theory (Distinction)

INAU n&e

SCMA 351

wunsfnwarnsiigatiidunsedu Jamsimie uazmsfinuidenues Tuvdeluis
WA m&o LAk winAngaNauesikaznUiudIaLiunig lassasiawaznisasiangy
Usenau n3UTNanT nIUR nyUdeedlad

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

subgroups

¥4



sedudsaan M o3 O 1 O wen AYINENMEnS

uAB.b NANgATINeIManIUdn avinadnmans MevIAdnmans

WA mom  NUHIIUIU b (WAFI5W) &(&-0-c)
SCMA 303 Number Theory Il (Distinction)

A UIAUNDU

Prerequisite

MNP sno
SCMA 304
FdeAuUNBU

Prerequisite

MNP sno&
SCMA 305
A TIAUNBU

Prerequisite

INA en&o

SCMA 350

wuanuuarmsfigatiidunsesu Jamime uaznisfinwdeaues Tuideluien
man «&o Mun nMsuusimaiaddinnsiuazdivadaadelnifldlunisdnu
sULUUASIA0e NMsUANLAveITIILanIE nMsmAlagyszanauuulalaunulmivag
vteduvemguiiuiuiuvat

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

Nouny (WATIsW) &(&-0-x)
Game Theory (Distinction)

MANU eec

SCMA 118

\ v
fal &

WAy Iarn1sigundunsetu Jymviime uagms@nwsienuies Tuiteludv
WA aoed LAlA INUUNINDG JULUUveNy JURULING nagnskas nagnsiauda inuwm
3nde SULUUUINA aunauy A

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; Nash equilibrium; repeated

games

LSUIPAALTIRYRUS AN TIATIETNUeS (WA W) e(e-0-)
Differential Geometry and Tensor Analysis (Distinction)

WA bloe kLAY MAN bEe

SCMA 221 and SCMA 251

\ v
fal &

WAy Iarn1sigundunsetu Jymviime uagns@nwdienuies Tuiteludv
WA <ad Lakn seuuiidadadulas Usgiinenelad wudlvanseu nnmesduda du

1A WU ngumMswdas faduwes Jeawd@n wugasaiulas nquigetelad
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ANAL smoel
SCMA 307
VIR UNDU

Prerequisite

AP snoX
SCMA 309
Fd9AUNBU

Prerequisite

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

JaymAnveu (WagIsw) c-o-a)
Boundary Value Problems (Distinction)

WA oo

SCMA 263

wuneRnwIkarnsiigatiidunsedu Jamdimie uazmsfinuidenues Tuideluis
e <o 1A aunsidseyiussesadu aunsadu faiduvesniuuastymangsu-

=

de7a punuTLesHaTNANITHUaMSUES aunsauiou aun1sa1uat wagaun1sUis
Uymiluiifias

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

in higher dimensions

nouiIviE (WagIs 1) &(&-0-x)
Coding Theory (Distinction)

MMANU b&e

SCMA 251

wuneRnwwarnsigaiidunsedu Jamvimie wasnisfnmdenuies luideluie
WA malo IHuA ufistaduiusi fvedafiugiu siadadu msldamindlusiads
v anumsaslugegn savens 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

ab
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WA oo VUBTILAY o (WAFITI) &(c-0-x)
SCMA 401 Special Topics | (Distinction)
Awdsdunay  FuegiuAmgnITUNTUIIIVANEATY

Prerequisite

1NA ol
SCMA 402
Fd9AUNBU

Prerequisite

ANAL Coen
SCMA 403
Fd9AuUNBU

Prerequisite

IMNANU o
SCMA 404
FdaAUNBU

Prerequisite

Depend on the program committee

LmeaﬂﬂmLLaumswaﬁ]ﬂﬁﬁuﬂwﬁU Yeynvme dazmsfinwmeauies Tuiveluien
AN ace Wi Thiefimiaduiaulalutiagiy

Rigorous approaches and proofs; challenging problems and self-study on the
topics covered in SCMA 391: topics of current interest
WvenivAY b (WagIsu) &(c-0-a)
Special Topics Il (Distinction)

JuogiunniensIunUImMangns-

Depend on the program committee

LmeaﬂﬂmLLaumswaﬁ]ﬂﬁﬁuﬂwﬁU Yeynvme dazmsfnwmeauies Tuiveluien
AR el i hdefimaaduiaulalutiagiy

Rigorous approaches and proofs; challenging problems and self-study on the
topics covered in SCMA 392: topics of current interest
WvenivAY o (WA5I5W) &(c-0-a)
Special Topics Il (Distinction)

JuogfunniensIunsUImvangns-

Depend on the program committee

LmeaﬂﬂmLLaumswaﬁ]ﬂﬁﬁuﬂwﬁU Yeynvme dazmsfinwmeauies Tuiveluien
Wen <o Wid Wadedimanduiiauladufiesluamvadamand

Rigorous approaches and proofs; challenging problems and self-study on the
topics covered in SCMA 491: topics of special interest to the instructor

MteniAy & (WagIs) &(c-0-a)
Special Topics IV (Distinction)

JuogfunaiensIunsUImMangns-

Depend on the program committee

ey



sedudsaan M o3 O 1 O wen AYINENMEnS

uAB.b NANgATINeIManIUdn avinadnmans MevIAdnmans

(%

WINANILaEMIgandunsedu Jymivime wagnsdnwisieauies Tluiteluin
Wau «xdo loun Ftenmasdunauladuiimyluavindinmans
Rigorous approaches and proofs; challenging problems and self-study on the

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