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WANgAANYIYIANAAIGEAT
JnAnwdesdnu e tunuinisndnsvinldlidsenin 30 wideds ety
IV 1R8N 96 MIEAR  kaTIIEIVIUNLINITLEDNLES ITesNIT 6 NUle

a IS 1 a v [ ! 1 a
6l IfﬂEJlIWLl’JEJﬂG]TJlIG]aBWViaﬂiﬁﬁ]ﬂllu@ﬁﬂ'ﬂ 132 uegnm

1. vaadvAnwialy Srunuliidesndn 30 wihefn (gaeazdeavth 7-9)
2. vuanavanwy 3nulidesnin 96 wiedn Ussnauniy
2.1 F¥wAU WU 27 whedn Usznauniy
2.1.1 3 WAUUNAY 91U 23 WA Usznoume

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

511102 WARAGH 2 4(4-0-8)
(Calculus 1)

511201  vanAaaA1ans 1 3(3-0-6)
(Principles of Mathematics 1)

512101 F9Anewild 1 3(3-0-6)
(General Biology )

512103 UftANsTnegwhld 1 1(0-3-0)
(General Biology Laboratory )

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

513103 UftAnisedivialy 1 1(0-3-0)
(General Chemistry Laboratory 1)

514 101 Wandlu 1 3(3-0-6)
(General Physics 1)

514 103 UFTRnsHANdLU 1 1(0-3-0)
(General Physics Laboratory 1)

2.1.2 Jvwnuden swou 4 whedn Teedenanseivseluil

512102 FAnegwhld 2 3(3-0-6)
(General Biology II)

512104 UFTRMsTvinewhl 2 1(0-3-0)
(General Biology Laboratory II)
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%390
513102 adivily 2
(General Chemistry 1)
513104 UftAnsedialy 2
(General Chemistry Laboratory II)
%39
514102 Wandhlu 2
(General Physics II)
514104 UfoRmsiandval 2
(General Physics Laboratory i)

2.2 A nawizanu nubidesnin 69 wihedn Usenausiy
2.2.1 3U9AU WU 36 uiheia Usznausie
511202  VANAMAAIENT 2
(Principles of Mathematics II)
511203  wPaeaaALleINmAes
(Vector Calculus)
511221  @unsuleoywus
(Differential Equations)
511231 ededeswiidosdy
(Introduction to Mathematical Analysis)
511241  WyAsaLTaLEY 1
(Linear Algebra 1)
511271 ms@eulusunsuneniineans
(Programming in Mathematics)
511331  AMAIATIEN
(Mathematical Analysis)
511333 fauUsitedou
(Complex Variables)
511341  WYANAUILSIIN 1
(Abstract Algebra 1)
511371 AsiATzifedaia

(Numerical Analysis)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)
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511491  duuun 1(0-2-1)
(Seminar)

511492  lassuidy 2(0-4-2)
(Research Project)

515231 anuthasdu 3(3-0-6)
(Probability)

2.2.2 3yr0eautaan uulidaenin 15 wihehe lngldeanfnwiannsieivn
o lUll
511211  59AALUUEARR 3(3-0-6)

(Euclidean Geometry)

511243 vQuiaunIs 3(3-0-6)
(Theory of Equations)

511251 wgufdnuiu 1 3(3-0-6)
(Number Theory )

511301 vguwm 3(3-0-6)
(Set Theory)

511311 Wsmaedsuneuang 3(3-0-6)

(Convex Polytopes)

511 312 Lsvadengslamesiuan 3(3-0-6)
(Hyperbolic Geometry)

511321 @unsuiseuiuseas 3(3-0-6)
(Partial Differential Equations)

511332  pasaAseilunatesanls 3(3-0-6)

(Mathematical Analysis in Several Variables)

511342 WyAfagady 2 3(3-0-6)
(Linear Algebra Il)

511303 guffengy 3(3-0-6)
(Semigroup Theory)

511351 vguinsvhdesdu 3(3-0-6)

(Introduction to Graph Theory)
511352  AGAAIEAILTINITIN 3(3-0-6)

(Combinatorics)



511 353

511 354

511 372

511 411

511 421

511 431

511 441

511 442

511 451

511 452

511 453

511 481

511 482

511 483

15

VBTN 2
(Number Theory 1)

o IuIudreudumesndilowu

(Introduction to Combinatorial Number Theory)

N9LUILNTULTIANINFIER S
(Mathematical Programming)
sradindeyiudidosiy
(Introduction to Differential Geometry)
AUNIUYSETHaTNANITUUaIS S
(Fourier Series and Fourier Transforms)
nenelatilowiu

(Elementary Topology)
NYANNUINTTTY 2

(Abstract Algebra II)

VoY wandiey

(Lattice Theory)

noufsviadesdy

(Introduction to Coding Theory)
Anegmsstaduileadu

(Introduction to Cryptography)
yuidnnudiemeidou
(Introduction to Analytic Number Theory)
Sosamzynendinenans 1

(Selected Topics in Mathematics 1)
Sosaamzneedinenans 2

(Selected Topics in Mathematics 1)
Sosaamzneedineans 3

(Selected Topics in Mathematics Il)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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2.2.3 Jywden wulitesndi 18 wiiedn laedendnwiainseivilungy
FudsAuLdananvIvIemneIans “sesev luseauTuRnAnwilasuANLEuLaNN
AV W38NV UnangnsInenmansUadialuavivselull

ANVIVIEDR MV AN EATUY

A1UNIBINYINTTABUNILMDSWALE1VNITUNALLLaDANTAU AT UI T RN LA ULAY
a =
JyLaen

avIvIAdamansuszendlivianieau

3. nuandvndends  uiulivesnin 6 vuiefn
ThaenAnwildannnieinidaasulunmingrdsfatng wieseivves

an1udu 4 AldfuanutureuainauenssunsUsesinneIneaand d1iinfnwuden

Anwnednluividenvemnaivions szdosihluanmsziuedsvemnmeiviluin

LANIEATUVDILINIVNANIEMY LiaRTIvERURaUluN1TaNSINSANE

wanen  n1suundneinlunsazruindvn dudusiede azuentiunudilein

sre3v lasrevuntalulAnedeanuindunlile
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wKUNTANYINEANgATENYIIYIAIAAERT

N 1 p1ansAneN 1

" 4 . IIUIUNUIAN

SWEY Y95183%1
(U-Yy-w

081 102 | Muwsanguludinuszaniu 3(2-2-5)
511 101 | umafaea 1 4(4-0-8)
512 101 | Fnevialu 1 3(3-0-6)
512 103 | UjTRn1sT7anenvily 1 1(0-3-0)
514 101 | MAndvily 1 3(3-0-6)
514 103 | UjtRnsalEndvly 1 1(0-3-0)

...... Fdadudentunneivanwiily 3

AU 18
U 1 manishnend 2

.- 4 . IMUIUNULEAA

AN 9318391
(U-Yy-w

081 103 | MIWAILYINEEN1WDINGY 3(2-2-5)
511 102 | uARAH 2 4(4-0-8)
511 201 | anAAAIENS 1 3(3-0-6)
513 101 | wafivild 1 3(3-0-6)
513 103 | UjtRnmaadivialy 1 1(0-3-0)

...... Sedentumedudneihlufisualnenaivenmans 3

3T 17
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wKUNTANYINEANgATENYIIYIAIAAERT

N 2 nansAneN 1

" 4 . IIUIUNUIAN

ITRAIY 93187390
(U-Yy-w
510 201 | MWNSINQUATINGIANENT 3(3-0-6)
511 202 | vianAdinA1ans 2 3(3-0-6)
511 203 | wpaaaldenmes 3(3-0-6)
511 241 | Nomdagaduy 1 3(3-0-6)
511 271 | Maeulusunsuneniinegans 3(2-2-5)
515201 | adfiugiu 3(2-2-5)
AU 18
W2 aenshnendi 2

" - 4 . IIUIUNUIAN

WA 9318739
(U-Yy-w

510 202 | mwdsngudmiunisdeans 3(3-0-6)
511221 | aunssdeouius 3(3-0-6)
511231 | Adadaszeiiesi 3(3-0-6)
515231 | anuthaudu 3(3-0-6)

...... IunudenlunuInITIanIz q

...... ITIAuEenlUmNAIYIANE 3

AU 19
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wKUNTANYINEANgATENYIIYIAIAAERT

N 3 aansaned 1

" 4 . IIUIUNUIAN
WA 9519391
(U-Y-u)
081 101 | nwlneifienisdeans 3(3-0-6)
511331 | AglndlAsIEn 3(3-0-6)
511 371 | NMSIATIZATIAIAY 3(2-2-5)
...... AUsAuidenluniInIvianie 3
...... Fdadudentumneaivdnuiily 3
...... I UaeNLEd 3
FAUIIUIY 18
W 3 aensAnend 2
" - 4 . IIUIUNUIAN
WAV o513
(U-Y-u)
511333 | @alUsitetou 3(3-0-6)
511 341 | figAgiaunNsTsy 1 3(3-0-6)
...... JUsAuidenluninIvianie 6
...... I FontunLINITIANIY 3
32U 15
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wKUNTANYINEANgATENYIIYIAIAAERT

N4 aran1sane N 1

v 4 - UIUKRUIAN
SWEIYN Y5183
(U-Y-u)
511 491 | duuun 1(0-2-1)
...... AU UIAULEDN MUNLIAIV AN 3
...... A anntunuInIT LN 9
...... A ADNLES 3
SAUIUIU 16
4 aransanen 2
.- 4 . IMUIUNULEAA
SHAIYN F5183%1
(U-Y-u)
511 492 | lAseuiey 2(0-4-2)
...... FudsAutdantunuimIsndnsnily 3
...... A NANIUNLIAIV AN 6

SAUIIUIU

11




140

AN95UN8518 U E1VIIVIANAATEAS

511101 upaAad 1 4(4-0-8)
(Calculus 1)
afauazanusioillos mavneyiudiaznsuszynd Argadnvesilariduy
sunuudeliimun nguedlalnig didukazeunsuetiud aunsundiaasias
DUNTUUUAAADIU
Limits and continuity. Differentiation and applications. Extrema of
functions. Indeterminate forms. L’ Hospital’s rule. Infinite sequences and

series. Taylor and Maclaurin series.

511102  uAaAad 2 4(4-0-8)
(Calculus 1)

LY 1

JudeAuneu : 511 101 uAaAqd 1
Uus inatiansmusiug nsussenauiiug Usiuslinsauu dalu
Uinflanuiid ledduvanedauus afn anusieiles eyiusdesuaznisuszynd
Integrals. Integration techniques. Applications of integrals. Improper
integrals. Surfaces in three-dimensional space. Functions of several

variables. Limits. Continuity. Partial derivatives and applications.

511 201 wanAmaAaas 1 3(3-0-6)
(Principles of Mathematics I)
nIINANEAS I5N13WEUTURUUAN 9 Tngo1fefdiuuuaInngu)inuiu
oy wn uavismadadedu
Logic. Methods of proof using the models from basic number theory,

sets, and basic geometry.

511202  WANAMAAIEAT 2 3(3-0-6)
(Principles of Mathematics )
10IAUNDU : 511 201 wdnAURAERT 1
guiBsndlnmansogrady M sigatsuuuusing 4 lagendediuuuain
Arduiitus audiiusauya fuauya daddu masiduntsuagnatuld
Strong induction. Methods of proof using the models from relations,

equivalence relations, equivalence classes, functions, operations, and

countability.
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511203  uAAAGALTINADY 3(3-0-6)
(Vector Calculus)
UeAuney : 511 102 uAaAad 2
aunsdafuysaduuasfifaidedn USnflgadnuaziinmes LAaAdaves
laffunnines eyiusseyfianis Uitusuanetu mamusiuslussuuidag q
USiudanudu YsiusauiiuasUsiusnuusunns naeunueeniu nauun
Yadalanduasnguiunveanid n1sussynd
Parametric equations and polar coordinates.  Euclidean spaces and
vectors. Calculus of vector functions. Directional derivatives. Multiple
integrals. Integration in various coordinate systems. Line, surface, and
volume integrals. Green’s theorem, Stokes’ theorem and Gauss’ theorem.

Applications.

511211  1591AMALUUYAGA 3(3-0-6)
(Euclidean Geometry)
dsAuneu : *511 201 wanAdarans 1
w38 *519 211 Adlamansuanya
*graLseuniouiuls
34 gUamm%w Jyninnsasne iduvuiu Audey 1908y N15uUand
ISVIRGR ANAAETE TUNANIMRENUYIIN ﬁuﬁuamﬁmaugﬂ
Angles. Triangles. Construction problems. Parallel lines. Quadrilaterals.
Circles. Geometric transformation. Similarity. Regular polygons. Areas and

circumference.

511221  @un1SLB9@YNUS 3(3-0-6)
(Differential Equations)
UeAuney : 511 102 uAaRad 2

'
[ = LAY a s

AUNISITIDYRUTTUAUNTY aun19BRYRUSTUAUADY aUN1TLTI0 YIS

s
v v a

FufugauaznsUsegnd aumsiaduiifduuszansidudings ssuvauniada
auUUSITUAU nan1sulasaUanguaznsuszend aunsuises JymiA1veu
aunaidsouiustoadosiy

First order differential equations. Second order differential equations.
Higher order differential equations and 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.
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511231  a@adwnszidosdu 3(3-0-6)
(Introduction to Mathematical Analysis)
UIAUNBY : 511 201 wanAdaAERS 1
A1AUlATYITIUIUATINYE N1TETNTTUVIIUIUDSY aUUATDUIAUULBY

1

4n ANRYRIEIAUTBITINIUASY Al SuarAlinduSes aUNTUVRITIUIUDSS
afinwarausieiesvosileidu

Cauchy sequences of rational numbers. Construction of real number
system. The least upper bound property. Limits of sequences of real
numbers. Limit superior and limit inferior. Series of real numbers. Limits

and continuity of functions.

511 241  WYAMALNLEY 1 3(3-0-6)
(Linear Algebra I)
JuUsAuneu : 511 101 uAaRaa 1

13 a

szuvaunnddy wndnd nsdufiunisduyagiu Anesduuud Uigd
VNWES MILUaudedu AmdnwazlanzlasInnasanyuziany n1sUseynd

Systems of linear equations. Matrices. Elementary operations.
Determinants. Vector spaces. Linear transformations. Eigenvalues and

eigenvectors. Applications.

511243  VIQWHaNNTT 3(3-0-6)
(Theory of Equations)
0sAUNeY : *511 201 nanAdafEnS 1
w3e  *519 211 AdlnAnansvanya
*gralseunsaniule
F1uudedou nqufunaedinad s1nd n ves 1 nyumiideansiiuys
LEn iﬂﬂmaﬁwnmuﬁﬁé’ﬂﬁﬁ Fupounisms VW UDINY WY Wﬁ/jumamwaﬂﬂﬁ
TlandulAyaIn NUNANNIATYATIY SEUUANNTT
Complex numbers. De Moivre’ s theorem. nth roots of unity.
Quadratic polynomials of one variable. Roots of polynomials of low
degree. Division algorithm. Theory of polynomials. Irreducible polynomials.
Rational functions. Elementary symmetric polynomials. System of

equations.



511 251

511 271

511 301
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MBI 1 3(3-0-6)
(Number Theory |)
10sAUNeY : 511 201 “ANANAAIERNT 1
NITYITAIAT IIUIURNIE Gﬂgumauii%'l,mu&mam MY UNENYAVRLAYALNIN
aunisialaunulniiadu aunia aunAfudy guiunAvinaeroTu e
Unveddadu nquiunvedeseiass fenduuenan Heidunigessiass 31U
AIMNT HAUINTBIMINIT gaskniuselas 51nUsugIU SINUFHE UYL
N N33R INUTUTIU dIunnAMGaes ndIundumasEes
Divisibility.  Prime numbers.  Euclidean algorithm. Fundamental
theorem of arithmetic. Linear Diophantine equations. Congruence. Linear
congruence. Chinese remainder theorem. Wilson’ s theorem. Euler’ s
theorem. Multiplicative functions. Euler phi function. Number of divisors.
Sum of divisors. Mobius inversion formula. Primitive roots. Primitive roots
for primes. Existence of primitive roots. Quadratic residues. Law of

quadratic reciprocity.

nsigulusunsunneafinAans 3(2-2-5)
(Programming in Mathematics)
AUsAunau : 511 102 UAaRHH 2
Fau nsdeulusunsuuuulaseadne Wsknsunadadaniidosdu
wedansiwinuaznsdeulisunsulunaagdauazamiuiazidu n151ens
Tu 2 86 daz 3 36 MILNFUNITUAZIZUUANNTT
Flow chart. Structured programming. Introduction to mathematical
programs. Computational techniques and programming in calculus and
probability. Plotting graph in two- and three-dimensional spaces. Solving

equations and systems of equations.

N BHLYN 3(3-0-6)
(Set Theory)

v o 1

AndeRuneu : 511 202 ianAMAAIARNS 2

a v =

QHvavoImNg viien Nuundedana wawazaudRveusn ANuduRus

Y
& v v v LY L

LagHaNTu Lwnouny Eﬁ‘ﬂ‘Wﬁ]‘LﬂJ@flﬂWiLﬁ@ﬂLLa%%ﬁﬂﬂﬂiﬁLﬁlﬁ’J‘a’@\‘i LERINAALALLYH
atiud Srnudsnsiunagsuaudedudui

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

511 312

511 321
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nswanevALLABULING 3(3-0-6)
(Convex Polytopes)
daAuieu : 511 241 WAL 1
WwaRBUIING WasNTuALNNG NTIVaNBImATIABUNNG ANALYALAY
AMzgfuvemsImaeIma) Nsmaemasiuie) nsmanemasuedunand
ANUFLTTUTER8LADS AINUAUTUSLAL-YOULLDTIAE NYURUNVBULUAUY NGB UN
YOULUREN Azuiiaiady
Convex sets. Convex hulls. Convex polytopes. Equivalence and
duality of polytopes. Simple polytopes. Simplicial polytopes. Euler
relation. Dehn-Sommerville relations. Upper bound theorem. Lower bound

theorem. McMullen’s conditions.

sunadiaLdslawasiuan 3(3-0-6)
(Hyperbolic Geometry)
109AUNeU : 511 201 wanANAAIEAT 1
Usgifniswmuivsusvindaidsamesiuan unilvtulazdanatves
svadadslamesiuan anuluguuiu sslnadfidsdamesiuan wuudiasads
gadndmTulTvndadslamesiual wuudaesssunulslamesiuaivesuanig
Historical development of hyperbolic geometry. Definitions and
axioms of hyperbolic geometry. Parallelism. Hyperbolic trigonometry.
Euclidean models for hyperbolic geometry. Poincaré’s model of hyperbolic

plane.

ANy LSl 3(3-0-6)
(Partial Differential Equations)
Fwdsfunau : 511 221 aunsiseyius
aunsiseyusdesdudunis nsinUszianvosannisideyiusdos
guduaes JBn1suendiuds Jynnansu-dgia Jymeadnuazianiz n1snseany
wuuidsiean synsuydes daymameuFududmivaumsaruiou aunisady
wagaun1siiieIdes Branmsuvasarvats
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.
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511331  AMNAIATIENH 3(3-0-6)
(Mathematical Analysis)
Arifauriou : 511 231 adlsdnmeidedy
noweladuulduduiuais anuseideaensy nguiunaisenitanans
MU UNAEATA N15IBYITLS USTHUSWUUITu Sduuareunsuvesilanvy
Topology on real line. Uniform continuity. Intermediate value
theorem. Extreme value theorem. Differentiation. Riemann integrals.

Sequences and series of functions.

511 332  adlndlasiziluvatgfauys 3(3-0-6)
(Mathematical Analysis in Several Variables)

[

daAuneu : 511 331 AdAILATIEY

V3o 519 311 adelAsien

U3niidesvermanazuigiiuuvenin ngufunlaw-luisa flandunanesn
wUs afin anwseliles wazauseilosensUvesilsidunatefuls nuiumn
Handunndu nguunilsndulaeUSens nguunise

Metric spaces and Euclidean spaces. Heine-Borel theorem. Functions
of several variables. Limits, continuity and uniform continuity of functions

of several variables. Inverse function theorem. Implicit function theorem.

Rank theorem.

511 333 fuUsITedau 3(3-0-6)
(Complex Variables)
Fwdadunieu : *511 203 upapdadaNmes
*gralsuunsoniula
szuudnnuBedou afln anwseiiles nsvmoyiusuarnsUIusYes
HanduABedou aUNTUABLTUA NGUIUNAIUANALAZNITUTEENA NTEIAILUY
Complex number system. Limits, continuity, differentiation and
integration of complex-valued functions. Laurent series. Residue theorem

and its applications. Conformal mapping.
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511 341  NWYAMAUIUSITU 1 3(3-0-6)
(Abstract Algebra 1)
A10sAUneU : 511 202 NENALAAIENT 2
n3U nUn1s3esduildey noufunaudugiu arudidosiuieaty 59
Tlan uazduiindalawy nsussynd
Groups. Permutation groups. Isomorphism theorems. Introduction to

rings, fields and integral domains. Applications.

511342  Weadiadadu 2 3(3-0-6)
(Linear Algebra II)
Awdsfuneu : 511 202 nanAfinFans 2
NsAnwIINsITHvaIginnmes Usglinaguniely nisuuandaduy
wazn1swlanfummindnuesyn JULuudggRvesuau

Abstract treatment of vector spaces, inner product spaces, linear

transformations, and diagonalization. Jordan canonical form.

511343 mgufiiengy 3(3-0-6)
(Semigroup Theory)
Fwdsfuneu : 511 202 wanAlamans 2
mnfAngagu Aanguindng Aanguidadien Asnguusn@ Asngusndu A
nyUN1sHUas aunA AUALRUSNIY
Elementary concepts. Cyclic semigroups. Simple semigroups. Regular

semigroups. Inverse semigroups. Transformation semigroups. Congruences.

Green’s relations.

511351 wgufjnsidesdu 3(3-0-6)
(Introduction to Graph Theory)
FwdeRuieu : 511 202 viEanANAFEAT 2
wAsiuglunguiingm nswsulsl 2sessiaes Yptnsueialnioy

d' YR a vy
Aagenles Nsdug n3whasssuny nslidnsm

Basic concepts on graph theory. Trees. Euler circuits. Hamiltonian

cycles. Connectedness. Matchings. Planar graphs. Graph coloring.
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511 352  AGIAATEASITINISIN 3(3-0-6)
(Combinatorics)
109AUNeU : 511 201 wanANAAIEAT 1
NannNISHY mil,%fsméfuLﬂﬁauLLazﬂﬂi%’mwyj NQYHUNNIUILRAEN B U
g ndnMsiind-deen fleitutedudn pnuduiudiSewin wdnnsss
UNNITIU
Counting principles. Permutation and commutation. Binomial and
multinomial theorems. Principle of inclusion and exclusion. Generating

functions. Recurrence relations. Pigeonhole principle.

511353  MOe)IUM 2 3(3-0-6)
(Number Theory 1)
Ueduneu : 511 251 MgufI 1
wwdusiolilos iavdwsoilonduau nguiunvesainsied aunislele
wriilnid Suavendelosiy auduenssnezvesuiuessaesiazme Ay
Juenssnezaesilaidunslnaldd Miduendluiuudes wasiliiduasnisdiy wy
wiulglaalada ANBaRgAdnvoIfanduns LR Ngu uNaualuL-uIsanIa
nouuninaneun-glunesuaznisussend
Continued fractions. Periodic continued fractions. Lagrange’s theorem.
Diophantine equations.  Introduction to transcendental numbers.
Irrationality of the Euler’s number and pi. Irrationality of trigonometric,
exponential, and logarithmic functions. Cyclotomic polynomials. Algebraic
values of trigonometric functions.  Lindemann-Weierstrass theorem,

Gelfond-Schneider theorem and their applications.

511 354  ngeinuiudensuiumasndilaiuy 3(3-0-6)
(Introduction to Combinatorial Number Theory)

v o

Ueduneu : 511 251 MQufIu 1
anuieuia Mandunednie n1suszendlunsutuimesnduasngud
T fmsugugIu Sudunsusing AU Nsnszaeieglaldy nMsuszand
Recurrence sequences.  Generating functions.  Applications in
combinatorics and number theory. Primitive divisors. Orders of appearance.

Periods. Distribution modulo m. Applications.



511 371

511 372

511 411
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N15IATIZIALTIANAY 3(2-2-5)
(Numerical Analysis)
dsAUnaU : *511 221 aunsieeyRus
*gralspunsoniule
MMsAATIERALAaIAAADY HalRavesaNn1SiEudY nalRALTBITEUY
aumaiBadu msvsznamlutng nsUsznamidsaesiosdian nmsmeyiug
WAZUSTUSITMILAY NALRALLTIAIAYYRIENNTTOUNUS
Error analysis. Solutions of nonlinear equations. Solutions of systems
of linear equations. Interpolation. Least squares approximation. Numerical
differentiation and integration.  Numerical solutions of differential

equations.

N5IUSHNITIAUAAIEAS 3(3-0-6)
(Mathematical Programming)
TIAUNDU : 511 241 NuAlnTady 1
mslusunsudadu funoultumand amgdiu mansginula Iy
nsaudsunardayninisivavudngauy nsTusunsuld@adudecdu nsmaen
wangigauuuiiteulutsduuaylaififouludsiy
Linear programming. Simplex algorithm. Duality. Sensititvity analysis.
Transportation and network flow problems. Introduction to nonlinear

programming. Constrained and unconstrained optimization.

isadindsoywusidedu 3(3-0-6)
(Introduction to Differential Geometry)
Fwdaduniew : 511 203 wAAASALTAINADS
auunNReT USoIAuda auuinmesuuiy fnv19eeis Msdawuuind
Foawndn maadoudislunuiruiy anulfs nsUTius Andsdifuiitosiian
NIAUTIMAT NeumnId-uaiun
Vector fields. Tangent spaces. Vector fields on surfaces. Surface

orientation.  Gauss map. Geodesics. Parallel transport. Curvature.

Integrations. Minimal surfaces. Exponential maps. Gauss-Bonnet theorem.
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511 421  aunsuyResuaznanisulaites 3(3-0-6)
(Fourier Series and Fourier Transforms )
wndefuney : (1) 511 221 @un19id9eyiug
*511 331 ANAILATIEN
wse  (2) 511 221 aunsigaeyius
*519 311 ANFILATIZY
*01ssunsauiula
BUNTUNISEITUAENURUNNITEIT NMsUszenaiulymiAiveu Han1suUa
WiTePenuwaznsUTsIaRadyy 1 mamSLLUaﬂWUL'%&J%Gial,ﬁaﬂl,l,azmsﬂszqﬂﬁ
Fourier series and convergence theorem. Applications to boundary-
value problems. Discrete Fourier transforms and signal processing.

Continuous Fourier transforms and applications.

511431  veweladilesdu 3(3-0-6)
(Elementary Topology)
F10sAUNeY : 511 331 ANRILATIZY
U3niiBeszarns Uigiimenelad enunsedu mnuidenles Usgiinana
Metric spaces. Topological spaces. Compactness. Connectedness.

Product spaces.

511 441  WYAMAUINGTIN 2 3(3-0-6)
(Abstract Algebra II)
IdeAuneu : 511 341 NYANAUINTITY 1
39 Bunnfalawu wavilan nouunaudugiuse oy Waduanis dan
AMAYENE Tandnin n1suszend
Rings, integral domains and fields. Ring isomorphism theorems.
Polynomial rings. Quotient fields. Extension fields. Finite fields.

Applications.

511442  naejuaniey 3(3-0-6)
(Lattice Theory)
AdsAUneU : 511 202 RanAUAAEAT 2
WASUAU LanfgkazianfiguIysal anuusysaluuuanAudLuaisa
lassasafivailn wanfiglonaIsuaskaniion1suanwal ngudunniswnu lasa
WAZAINTD
Ordered sets. Lattices and complete lattices. Dedekind-Macneille
completion.  Algebraic structures. Modular and distributive lattices.

Representation theorem. Ideals and filters.



511 451

511 452

511 453
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nguisiaasdu 3(3-0-6)
(Introduction to Coding Theory)
daAuneu : 511 241 WyAdinLgadu 1
LLmﬁmﬁugfmmawqwﬁﬁﬁa N1sauyavesIa saladu n1sinsiauay
nsnenTianIgsiallady svaaiu siauauils sialniaduagsiaining veulun
YossauaziuasTuA N
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.

Snemssiadusledy 3(3-0-6)
(Introduction to Cryptography)
AUsAUnNeY : 511 341 WYALAUINGTTH 1

w39 511251 mgufdnuau 1

(%
=1

wnARiugIuYeTINMITiaduLayadnmanfiieites s swadunay
NI0OATWAAU INBINIINITIHAGULUUNYLIAIEITY WHLNITIANITAIBLTY N3
LaNnewa Mentuney NMsseuimnu n1sussynd

Basic concept of cryptography and related mathematics. Encryption
and decryption.  Public-key cryptography. Signature schemes. Key

distribution. Hash functions. Identification. Applications.

nguisuudainmeidedy 3(3-0-6)
(Introduction to Analytic Number Theory)
dsduneu : 511 251 NI 1
511 331 AMIAAATIEN
flanduiavadin nanudsaa gasunduludes STud-amda duiinsa ans
HAUINVDIDOLLADT GATNAUINDLUA HAUINYDIAIUNGUVYBITIUIUAN Y
dydnuadlelyg) mavirdudaduifiu Aiedvesilsituavadin Sufulageaues
lafduavade noufundesiuresnanszaisiessuiuants msUszana
YaurUTYU NOBunvelamud UngaudanInAIveLuanI UG T0ATINTS
Jowty shienmiafelutlagiu
Arithmetic functions. Dirichlet product. Mobius inversion formula.
Riemann-Stieltjes integral. Euler’ s summation formula. Abel summation
formula. Sum of reciprocal of prime numbers. Big oh notation. Asymptotic
equality. Average of arithmetic functions. Extremal order of arithmetic
functions. Elementary theorems on the distribution of prime numbers.
Chebyshev’s estimate. Mertens’ theorem. Proof of Bertrand’s postulate.

Introduction to sieve methods. Current research topics.
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511481  1399AARWITNNAGIAAERS 1 3(3-0-6)
(Selected Topics in Mathematics 1)
Gouly : lnepudusauvasnadyadnamans
Sosfiunavlaneedinenans

Topics of current interest in mathematics.

511482  1399AARWITNNAGIAAERAS 2 3(3-0-6)
(Selected Topics in Mathematics 1)
Gouly : Inepudusauvasnadyadnamans
Sosfiunavlannsedinenans

Topics of current interest in mathematics.

511483  399An@WIENeAdindAans 3 3(3-0-6)
(Selected Topics in Mathematics IlI)
Gouly : lnepudusauvasnadyadnamans
Sosfiunavlaneedinenans

Topics of current interest in mathematics.

511 491  duuun 1(0-2-1)
(Seminar)
UsAUNBY : 511 202 wdnAtAAIEAS 2
Souls : Fnil¥anadu s wie U
Fununluideiivaulanedamansneldmudiureuresninivonv
Seminar on topics of current interest in mathematics as approved by

the department.

511 492  1A5997U799 2(0-4-2)
(Research Project)
AvrdeAunau : 511 491 duuin
douly : Svilsanaidu s vie U
meAselutiteiuraulanedamaninislinisuusihvese1aseivine
TuniAigFuagnsuEueaNauIfe
Research on topics of interest in mathematics under supervision of

departmental staff members and oral presentation.
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