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511101 UAAAAA 1 4(4-0-8)
(Calculus 1)

511102 UAAAAA 2 4(4-0-8)
(Calculus I1)

512101 @anewinly 1 3(3-0-6)

(General Biology 1)

512 103 ﬂﬁu"ﬁmﬁfﬁwm%iﬂ 1 1(0-3-0)
(General Biology Laboratory 1)

513101 sl 1 3(3-0-6)
(General Chemistry 1)

513103 UfEnaindvialyl 1 1(0-3-0)
(General Chemistry Laboratory [)

514101 Wandvialy 1 3(3-0-6)
(General Physics 1)

514102 Wandaly 2 3(3-0-6)
(General Physics )

514103 UfAn1eandvialy 1 1(0-3-0)
(General Physics Laboratory I)
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2.2.1 A1119AY /U3 38 wilenm Usznaudiag
511 201 WENAIAAARS 3(3-0-6)

(Principles of Mathematics)



1"

511 202 wanAAAI@RTNIARALMY 1(0-2-1)
(Discussion Session for Principles of Mathematics)

511 221 @NNN9TESRYRUE 4(4-0-8)
(Differential Equations)

511 231 wAARAANNLASS 4(4-0-8)
(Vector Calculus)

511 241 NIAIALTLEY 1 3(3-0-6)
(Linear Algebra 1)

511 331 AMALATIZY 1 3(3-0-6)
(Mathematical Analysis )

511 332 Fouilaimedan 3(3-0-6)
(Complex Variables)

511 341 NIAAUINGITN 1 3(3-0-6)
(Abstract Algebra 1)
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(Numerical Analysis)

511 491 AUNUN 1(0-2-1)
(Seminar)
511 493 TAsaanuiay 2(0-4-2)

(Research Project)

515 206 ‘Eﬂﬁl,mim?ﬁﬁ@gﬂmmaﬁLﬁ”mc’%ﬁu 1(0-2-1)
(Introduction to Statistical Package)

515 231 AUzl 3(3-0-6)
(Probability)

517 111 n1adsulilsunsunaungines 1 3(2-2-5)
(Computer Programming 1)
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(Non-Euclidean Geometry)
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511101 UWARARE 1 4(4-0-8)
(Calculus 1)

g '

aNRuAzANFaLNEY NsMayRusuaznIslssyns Angalnvesieidu gUuuuesliniue
nylallnna avduetiufuazeynInedusl aunTNANaY eunINndlansuaze N INLNAAAETY
Limits and continuity. Differentiation and applications. Extrema of functions. Indeterminate

forms. L'Hospital’s rule. Infinite sequences and series. Power series. Taylor and Maclaurin series.

511102 WARARR 2 4(4-0-8)

(Calculus 11)

ATNAUNDU : 511 101 UARARE 1

iius  walananinud  nsdssgndtiiug  tiuslinssny  Folwilniawiin
arffuvanesiaus 33n Arusiaiies ayuftietuarnslszens

Integrals. Techniques of integrations. Applications of integrals. Improper integrals.
Surfaces in three-dimensional space. Functions of several variables. Limits. Continuity. Partial

derivatives and applications.

511 201 MANAMAANEAS 3(3-0-6)

(Principles of Mathematics )
AmneALnan : 511 101 LARAAE 1

*511 202 NANAMIAFNANINIABALE

al v o 4

*aaFaundaniulé

nasnAansAtyanmniuacisigailaeldfouuuainien avudniusuasieidy szuudnuou
A9 NOEYINUIUAUTIU uazARmveiaTTy

Symbolic logic and methods of proof using the models from sets, relations and functions,

real number systems, basic number theory and limit of functions.

511 202 wanAMAAERSNIARALIE 1(0-2-1)

(Discussion Session for Principles of Mathematics )
AmJeAunen 1 511 101 ULARARA 1

*511 201 UANAAFANARNT

= 2 o %
*anaBaunTaniuld
A ddmnatlu S visa U
nsineunsliimnanaatinaansuaznalsuunngaineatinAaningniieuazdniay

anmsriauetiymuazniseilmelufiesBauiaanadaaiuifiammedan 511 201 vanAtnAans
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Practice on the use of mathematical reasoning, and writing mathematical proofs in a clear
and logical manner through problem presentations and class discussion related to the contents in

511 201 Principles of Mathematics.

511 221 ANMTEIRYNUS 4(4-0-8)

(Differential Equations)

o o o

AT NAUNRY 1 511 102 WARARA 2

Wia 511 105 uARAAARIMTLAAINT 2
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ANNNITRUAUFEUALNIN  AaNNATRYRUTEUALADY  aNNNTRURUEaUALIgILATNIT
Uszena aunndadunddudszanaidlusauls FLULANNIINEYAUATUAN  Nan1sulasantanauay
nstszens aynsnyEes doyweivey mumaﬁqmﬁuﬁﬂ@ﬂlﬁy@qﬁu

First order differential equations, second order differential equations, higher order
differential equations and their applications. Linear differential equations with variable coefficients.

Systems of linear differential equations. Laplace transforms and applications. Fourier series.

Boundary value problems. Introduction to partial differential equations.

511 231 WAAAARALINIADS 4(4-0-8)

(Vector Calculus)

ATNALARK : 511 102 WARARA 2

NI UL UAER AT eda 1Bigypanuazianie’ upanasvesieiduanined
BUNUTIZY AN swugnanadu nsERus luszuue) Iiuinnudu Busnintauas Bius
FANLEHIAS NOEJUNTeansy naeuntesaland wazngudunesnd nistszyns

Parametric equations and polar coordinates. Euclidean spaces and vectors. Calculus of
vector functions. Directional derivatives. Multiple integrals. Integration in various systems. Line
integrals, surface integrals and volume integrals. Green’s theorem, Stokes’ theorem and Gauss’

theorem. Applications.

511 241 WHAMALTILEY 1 3(3-0-6)
(Linear Algebra I)

o o

ArneALUnan: 511 101 WARAAR 1

WYTNFUATITULANN T LAY msﬁ%ﬁumsfuy,@ﬂm Awmasiuuws 1Bninneed 1Bl
panmunell  nisulaamadn Ananizuazianmeiany nedseens

Matrices and systems of linear equations. Elementary operations. Determinants. Vector

spaces. Inner product spaces. Linear transformations. Eigenvalues and eigenvectors. Applications.
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511 301 WNOBILLR 3(3-0-6)
(Set Theory)

o o

F1109AUNBY : 511 201 UANALIRAART

o))

nivAemouEn  nouduadvdanatl  auazanifrenTn  poNduiusuasaridi
REUAL danaifrasnisiaenuazuannisiinedies adtaLazanedus  Auadindulaza o
o o o
LINALALIN

The background of set theory. Axiomatic set theory. Sets and their properties. Relations
and functions. Ordered sets. The axiom of choice and related principles. Finite and infinite sets.

Cardinal numbers and ordinal numbers.

511 311 NIINAELURENADULING 3(3-0-6)

(Convex Polytopes)

Roule: TnsacuBusenteen AT IAmAANARS

RAALLANT Lﬂﬁfﬂﬂﬁuﬂfﬂumﬂﬁ mwmﬂmﬁﬂuﬂ@uwﬂsﬁ ﬂ'J’]EJCNN%;II@LL@&ﬂﬂQﬁ@:ﬁu"ﬂ@\‘l%i\‘i
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Convex set. Convex hull. Convex polytopes. Equivalence and duality of polytopes. Simple

polytopes. Simplicial polytopes. Euler’s relation. Dehn-Sommerville relations. Upper bound theorem.

Lower bound theorem. McMullen’s conditions.

511 312 L5AAAAUBNULLLARA 3(3-0-6)
(Non-Euclidean Geometry)
r1NAUNan: 511 201 UANAMAAIARAT
UseANNsWAINNI21893AIAUBNLLLEARA UNHENNLATAANAIB9UAIATININRN LA 5
WULANARSAMELLITAATININANEAN  LUUAAe@In e admiusanamiadslamwasua e
laad undanuuazdanardvesisaiadiadlameiluan audugauiy selnudsdlameiluan
LuLANaeTegAdnd nFLII Atiad lawmeSTuan uudnaesssunudlameTuanaesiaanis
Historical development of non-Euclidean geometry. Definitions and axioms of real
projective geometry. Models for real projective geometry. Klien's projective model for hyperbolic

geometry. Definitions and axioms of hyperbolic geometry. Parallelism. Hyperbolic trigonometry.

Euclidean models for hyperbolic geometry. Poincaré’s model of hyperbolic plane.
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511 321 AunsuieayWusdas 3(3-0-6)

(Partial Differential Equations)

o o

IaAunen : 511221 @NATENEYNUE
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annEeYRustaduAuN N19dnlssinnassanniaiveyiuitaaduiuass 35019
wansouils lymagiu-agla ymnaAeniy nsnseatsuuLEssann aynsuyEes Toywidiney
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First order partial differential equations. Classification of second-order partial differential
equations. Separation of variables. Sturm-Liouville problems. Eigenvalue problems. Orthogonal

expansion. Fourier Series. Initial boundary-value problems for heat equations, wave equations and

related equations. Laplace transform methods.

511 331 AMALASIZIN 1 3(3-0-6)
(Mathematical Analysis | )
AT11I9AUNeW: 511 102 WARARA 2
511 201 wanNAMAAGRT
FEULAIUIUATY NaNa A LBAUAIUINAI f1ALLATAUNINTBIRIUIUATY ANA AINFBLHEEY
o o & o < o o o A o o
warnsmeyiusresiaiduvilesiouls tavusuuizdul

Real number system. Topology on the real line. Sequences and series of real numbers.

Limits, continuity and differentiation of functions of one variable. Riemann integrals.

511 332 Aandsidetau 3(3-0-6)
(Complex Variables)
FAUfew: * 511231 wAAAAANASS
= U o ¥
* g1aieundaniuly
srULANUIWETRY AR ANsialies NanayRusuarnisnIvuiaeslsidua o
AUNTNABLIUA NOHUNAIUANAMAZNNTLszyNA NdapIuLL

Complex number system. Limits, continuity, differentiation and integration of complex-

valued functions. Laurent series. Residue theorem and its applications. Conformal mapping.

511 341 WHEAMNAUINGTIN 1 3(3-0-6)
(Abstract Algebra 1)

AmiAUNeN : 511 201 nanANAAIART
= o =~ o a o & a a o & 9
n3 natnnsBenduulaen nouunandnigu 3 Wad uazduiinialamwiiiagiu
nsuszene

Groups. Permutation groups. Isomorphism theorems. Introduction to rings, fields and

integral domains. Applications.
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511 342 WHAMALTILAY 2 3(3-0-6)
(Linear Algebra I1)

o o

IeAunen : 511201 uanAUAAan3
W9 511 241 NEAMIATUEY 1
nsAnEENssINaeiginnwe’ 1EgRnagunely msulsa@adu  nsudasduy
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wvisndnuenyy UuuuiinyeiRaefunu

Abstract treatment of vector spaces, inner product spaces, linear transformations, and

diagonalization. Jordan canonical form.

511 343 NQuuanid 3(3-0-6)
(Lattice Theory)

o

ANALUNAU . 511 201 UANAIAFANARNT

WREUAL uaRTiTuAzuART Iyl A NLBYsniuuLwnAuduNAtla  TAssas A
meﬁﬁm@Qm?mxmmﬁsﬂmm@ﬂLL@N ‘quwﬁuwmﬂmu lapauazfangas

Ordered sets. Lattices and complete lattices. Dedekind-Macneille completion. Algebraic

structures. Modular and distributive lattices. Representation theorem. |deals and filters.

511 351 NOHHIIUIY 3(3-0-6)
(Number Theory)
A119AUNaY 1 511 201 UANALUAANERT

N1ITAIAD ANUIULANTE WIRTURTATIR aNnA i’mﬂgugmm:ﬁmﬁ ATUANANNIAIAD
wAousiaies nstlszgnst
Divisibility. Primes. Arithmetic functions. Congruences. Primitive roots and indices.

Quadratic residues. Continued fractions. Applications.

511 352 wqwg‘j‘nmmﬁy’mﬁu 3(3-0-6)
(Introduction to Graph Theory)

v o

F19AUARY : 511 201 UANAIAANERT
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o
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Basic concepts on graph theory. Trees. Euler circuits. Hamiltonian cycles. Connectedness.

Matchings. Planar graphs. Graph coloring.
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511 353 ANAAIEASLEINISAR 3(3-0-6)

(Combinatorics)

o o

JrfeAunian : 511 201 nanAtRAan3

naANN1UL ﬂf]iﬁmﬁmﬂ?@um:mﬁwg NOENLNTTINUATNHILNDUNUIN UANNIT
Fiudn-faeen Mefunaiiln AnudiniusRouio noEunaeinaen

Counting principles. Permutation and commutation. Binomial and multinomial theorems.

Principle of inclusion and exclusion. Generating functions. Recurrence relations. Polya’s theorem.

511 361 n1sldsunsuiBaAmnAIans 3(3-0-6)

(Mathematical Programming)

ArnfsAunew : 511 241 WaAmAEuw 1

nsldsunsGadu duaendsdumand nnzeiu nsmazianuls Toywinisauduay
oywnisluavuuanesu  mstlsunsnll@adudecdin  namaAmunzigauundReulaiaAuuaslad
4 v o
ReulaiaAy

Linear programming: simplex algorithm, duality, sensititvity analysis. Transportation and

network flow problems. Introduction to nonlinear programming: constrained and unconstrained

optimization.

511 371 N19IATIEMTIAIAY 4(3-2-7)

(Numerical Analysis)

ArnfeAunen : * 511221 auNI9TRUNUE

* gnaieunseniuls

malessianupaaden  naeanvesaun i@ty aamastesszULaNnEuu
nstszannupnlugag miﬂ?zmmmﬁﬁﬁmmi’i@ﬂﬁqm NMIMBURUTUATLEWURITFIAT  NaLRALIEN
FRLATTBNANNTIRUWUS NaLRasLTIsvaTTeatTymBadtna

Error analysis. Solutions of nonlinear equations. Solutions of systems of linear equations.

Interpolation. Least square approximation. Numerical differentiation and integration. Numerical

solutions of differential equations. Numerical solutions for ill-posed problems.
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a = o o J L9
511 411 152NAUALTIAYNUSLUDIAY 3(3-0-6)
(Introduction to Differential Geometry)
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Vector fields. Tangent spaces. Vector fields on surfaces. Surface orientation. Gauss map.
Geodesics. Parallel transport. Curvature. Integrations. Minimal surfaces. Exponential maps. Gauss-

Bonnet theorem.

511 412 uwuillnanuazisaadadslanailuan 3(3-0-6)
(Manifold and Hyperbolic Geometry)
Rewly: InepudugentesnIARTNATIAAARS
¥ a a a o o '3 aa a
mmimmmm N’JL‘NI'],EILW@ﬂ‘LI@’W LLUU‘Q’]@@GV}T\‘IVLELW@;IU@’W LL‘]_IU“]']@@\‘IVLF’]Z\M ANNFLTN
lawedluan gRaudifdlameilua Adndsdeudwinliglawimdlamesluan uniiinadide
- . = o o = -
LFUNATUR NITAILLLNINIA ﬂg“ﬂ%ﬁ!ﬁl QW?QNLL@‘;’HW?W@NIEQ qum’]\mu"] UuLLﬁJuTW@m
Surface curvature. Hyperbolic surfaces. Hyperboloid model. Klein model. Hyperbolic
isometries. Hyperbolic three-space. Complex coordinates for hyperbolic three-space. Geometric
manifolds. Gluing maps. Discrete groups. Bundles and connections. Additional structures on

manifolds.

511 421 aynsuyFasuasnamsuiasyGas 3(3-0-6)
(Fourier Series and Fourier Transforms )
AmAUAewW: 511221 NNNITRYRUS
*511 331 AUAALATIZH 1
al 2 o v
*a1aFeunsanild
a % a U4 & o 1 al e
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Fourier series and convergence theorem. Applications to boundary-value problems.

Discrete Fourier transforms and signal processing. Continuous Fourier transforms and applications.
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511 431 AMAILATITI 2 3(3-0-6)
(Mathematical Analysis II)

o o

1 I9AUNaY : 511 331 ALADLATIZH 1
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Sequences and series of functions. Metric spaces and Euclidean spaces. Limits, continuity

and differentiation of multi-variable functions. Multiple integrals.

511 432 vawalafiiassu 3(3-0-6)

(Elementary Topology)
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Metric spaces. Topological spaces. Compactness. Connectedness. Product spaces.

511 441 WEAMAUINETIN 2 3(3-0-6)
(Abstract Algebra I1)
AonfaAunes : 511 341 NIAIAUINTTTH 1
a a a o = & = a a a & a &
39 Auiinfalauy uasilad ngujunandugiie e Wadnaus Wadniazene
Aasanrin nsdszens

Rings, integral domains and fields. Ring isomorphism theorems. Polynomial rings.

Quotient fields. Extension fields. Finite fields. Applications.

511 451 naujsvaiiasdiu 3(3-0-6)
(Introduction to Coding Theory)
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Basic concepts on coding theory. Equivalence of codes. Linear codes. Encoding and

decoding with linear codes. Dual codes. Hamming codes, Golay codes and cyclic codes. Bounds

on codes and weight enumerators.

511 481 (3RIAPLRANIENNANAAIFAS 1 3(3-0-6)
(Selected Topics in Mathematics |)
Hewl : TneANTugeNBINARTIATIAANERS
44, - .
raaningulaneatinAngns

Topics of current interest in mathematics.
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511 482 (3RIARLANIENNANAAIEAS 2 3(3-0-6)
(Selected Topics in Mathematics 1)

Heuly : IneANTusaNTeINAITIAIAANERS
4 4. - .
raeungulaneatindnans

Topics of current interest in mathematics.

511 483 (3DIAALANIENSADIAAERS 3 3(3-0-6)
(Selected Topics in Mathematics Ill)

Rouls : TaganudugenaesnA3AdinAndns
GesTiinaulansadindnans

Topics of current interest in mathematics.

511 491 HANNU 1(0-2-1)
(Seminar)
Houla - InepNButesteInn AR TIADIAANERS
Fiianaithy S sisa U
fununlindefiinaulansadineansnieldanuiuesaesn ey

Seminar on topics of current interest in mathematics as approved by the department.

511 493 TAgeauIae 2(0-4-2)
(Research Project)
Heuly : IreANNTULaNTRINIAYTNAIAANERAS

Ariidanani S vise U

nn9aae luidanihaulan1epiinAansnne lFn1uustinge9a1an s i UInmn N AT UA Y
NNTHULAURNAINUINE

Research on topics of interest in mathematics under the supervision of departmental staff
members and presentation.
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