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1. unamgEnsmatl Auuldileandt 30 whein (gaeazi@aaniin 8-11)

2. UNPITILRNIE  auuliiesndn 96 waafn Usznavsiag

2.1 %ﬁﬁug'mﬁwmmam% QMU 24 MREnA  Uszneumag

511101 uAAAAA 1
(Calculus 1)
511102 UPAAAR 2
(Calculus 1)
512101 Faanensiall 1
(General Biology 1)
512103 UfuAnsdaAnevilyl 1
(General Biology Laboratory I)
513101 wadlvialy 1
(General Chemistry I)
513 103 UfuAnandvialyl 1
(General Chemistry Laboratory )
514 101 Wandialy 1
(General Physics 1)
514102 WaAndvialy 2
(General Physics )
514103 UfEn1eAndvly 1
(General Physics Laboratory I)
514 104 UfiRmsHAndvTl 2

2.2 A91119AU

511 201

(General Physics Laboratory II)
U 45 Widene Usenaudiog
WARRAA 3

(Calculus I11)

4(4-0-8)

4(4-0-8)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

4(4-0-8)
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511 211 UANAMNAAEAT 3(3-0-6)
(Principles of Mathematics)

511 221 @NNNITIRUIUS 3(3-0-6)
(Differential Equations)

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

511 251 FgmAin 3(3-0-6)
(Discrete Mathematics)

511 331 niTAzanmas 3(3-0-6)
(Vector Analysis)

511 332 AMAILATIEN 1 3(3-0-6)
(Mathematical Analysis )

511 371 NNTIATIZHLTIFALAY 3(2-2-5)
(Numerical Analysis)

511 421 aun19deayiudeos 3(3-0-6)
(Partial Differential Equations)

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

517 111 n1adisulilsunsupanioimes 1 3(2-2-5)
(Computer Programming |)

519 371 mimmmm:%m%aﬁqmw 3(2-2-5)
(Numerical Optimization 1)

519 381 n1sAwAszidaLszensl 1 3(3-0-6)
(Applied Analysis )

519 383 WLLSNREIMNATIAANERSITaEY 3(2-2-5)
(Introduction to Mathematical Model)

519 491 Taseaudan 2(0-4-2)
(Research Project)

23 3gwden  awndlitiennd 27 wisefin Taeidendnnann 2 ngumeAeselld
2.3.1 nandmieAmaan Auuliiiesndt 15 wiefis TneienAnunannsedanse il
519 372 TlsunsumeniawmaidizagUnianindans 3(2-2-5)

(Mathematical Computer Packages)
519 382 NNIAITLTLsTENA 2 3(3-0-6)

(Applied Analysis I1)
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519 384 seriduRiAruarnssvens 3(3-0-6)
(Special Functions and Applications)

519 385 FEULITINATH 3(3-0-6)
(Dynamical Systems)

519 421 ?ﬁma‘ﬁqﬂmum?’ﬂm"muﬂﬁﬁqméﬁuﬁﬂ@ﬂ 3(2-2-5)
(Computational Methods for Partial Differential Equations)

519 471 mimmmmzﬁzgm%qﬁmm 2 3(2-2-5)
(Numerical Optimization II)

519 472 faAdATLEEEaeT 3(2-2-5)
(Numerical Linear Algebra)

519 473 (3R4ARAIRNNLVNNNTAATLATMLaT 3(3-0-6)
(Selected Topics in Numerical Analysis)

519 481 WULAIABNNNAMAANEATANNTLANENANERSTININ 3(2-2-5)
(Mathematical Models in the Biological Sciences)

519 482 LULANANNNALAAIAATAIUTLINYVANRRTNEINN 3(2-2-5)
(Mathematical Models in the Physical Sciences)

519 483 WULANALINWAMAAIGRTEMILLATETANERT 3(3-0-6)
(Mathematical Models in Economics)

519 484 NAANARITNATLAANART 3(3-0-6)
(Mathematical Mechanics)

519 485 AmAAIARTAVFLNGEuHman iy 3(3-0-6)
(Mathematics for Electromagnetic Theory)

519 486 mwﬁzﬁ“uﬁmmwﬁLﬂmm:mmmm%m@uﬁuﬁqmﬁmmmm% 3(3-0-6)
(Mathematical Theory of Special Relativity and Quantum Mechanics)

519 487 Gl"ﬂ\‘iﬁ/ﬁL'ﬂ‘W']zVI’]\iﬂ']i‘aLﬂi"]:ﬁ@dﬂi‘:ﬂﬂﬁr 3(3-0-6)
(Selected Topics in Applied Analysis)
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WHUNTANHUANGATAN LT IR AATLSzEN

L4

]

IR 1 nannsAnund 1
SUKITN Fags1edan ATUIUUUIENA
080 177 | MENEINQH 1 3(2-2-5)
511101 | wAaAAE 1 4(4-0-8)
512101 | F9anenvinly 1 3(3-0-6)
512 103 ﬂﬁu“ﬁm@%ﬁmmﬁﬁﬂ 1 1(0-3-0)
514101 | Wandvial 1 3(3-0-6)
514103 | UfiRnsfi@ndvialyl 1 1(0-3-0)
517101 | pefinmefidioed 3(2-2-5)
FANNULNA 18
% 1 aannsEnend 2
SURITN Fags1edan ATUIUUUIENH
080 178 | MENEINGH 2 3(2-2-5)
511102 | WAAAAE 2 4(4-0-8)
513101 | wilvidly 1 3(3-0-6)
513103 | UfRnaiadivilyl 1 1(0-3-0)
514102 | Wandvialyl 2 3(3-0-6)
514104 | UfRnnsHandvialyl 2 1(0-3-0)
517 111 | madauldsunsuaaniames 1 3(2-2-5)

FANUUILNA

18
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L4

WNUNSANEUANGRTAIINITIANAAARS sz

oy

N2 nANSANEN 1

SURITN Fasei FNUIUNUENA
511 201 | uRARAAA 3 4(4-0-8)
511211 | vanAninAans 3(3-0-6)
511251 | IgmAin 3(3-0-6)
515201 | adAnugu 1 4(3-2-7)
...... A aenunguiT Ny AR iTadIANAIAnS 2
FAINUUENR 16
M2 mans@nund 2
SURITN Fasei FNUIUNUENA
511221 | &aunNITIRURNUS 3(3-0-6)
511241 | NoAtisgad 1 3(3-0-6)
515231 | Aauuaziily 3(3-0-6)
...... A aanTunguaTInI 3
...... A aenunguiT Ny AaniTadIANAanS 2
...... A aanTunngAdsLaeN LT 3
FAINUUENR 17
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WHUNITANHUANGATAN LT IANAAAATLSzEN

Un 3 mansAnEN 1

L4

]

WA Faseden ANUIUNRUILNA
510201 | MENEINgEEINenAans 3(3-0-6)
511331 | n1sawAeiianmas 3(3-0-6)
511332 | AMUAALATIEY 1 3(3-0-6)
511371 | N9 amaLaT 3(2-2-5)
...... AdenluuuanITIanI 3
...... AraenunguiT nyEeAaniTadIANAanS 2
FANNUENBA 17
% 3 mamsAnEn? 2
WA Faseden ANUIUNRUILNR
519 371 mimmmm:ﬁqmﬁmﬁmm 1 3(2-2-5)
519381 | nnsamsnziidaiszens 1 3(3-0-6)
519383 | WUL4NaeeneATAANaRsiadd 3(2-2-5)
...... AdenluuuanITIanI 3
...... A aenunguiTnyHAaniTadIANAan3 2
...... g denlunquiTineAmansiuATinAEn3 3

FANUUILNA

17
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L4

WHUNITANHUANGATANTITIANAAEATLSzENA

Un 4 nansAnEN 1

SURITN Fags1edan ATUIUUUIENA
511421 | aunnsiieeyiudeias 3(3-0-6)
519491 | Taseenuiag 2(0-4-2)
...... AraenlunuamTaniy 9
...... A aenlunNIAR T ReNLES 3
FANNULANA 17
7% 4 aannsAEnend 2
SURITN Fags1edan ATUIUUUIENA
...... AraenlunuamiTaniy 12
FANUUIENA 12
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ANRELNE51EI TR ANAAEATUSZNA

519 371 msmv-i%umzﬁqmﬁaﬁma‘u 1 3(2-2-5)

(Numerical Optimization I)
ArfsAunen ;511 241 WIAmATLEU 1

511 371 NNTLATIZATFILAY
gﬂLmummzﬁmmmmﬁmzmﬁmmmugm@qﬂmmﬁﬂmm:‘ﬁ'qm ﬁyugmmmma‘mﬁh

o

dl |dd‘ o o dd‘ % ada 3 09/ o o U dl i a
L‘Vllnz‘mﬂmLL‘]_I‘]_IbLﬁJNL\i’ﬂuvl,‘ﬂ‘]_lx‘iﬁ‘]_lLL@ZNL\?@%VL"}J‘]_I\M‘LI ‘Dﬁﬂ’\ﬁ“ﬂﬁeﬂﬁ@ﬁﬁﬁ‘i_lﬂﬁ?‘w’\ﬂ’\L‘VINﬁzVIQmL‘UUbLNNLL@ZZLI
= o o
RawlueAy

Mathematical formulation and classification of optimization problems. Fundamentals of
unconstrained and constrained optimization. Iterative methods for unconstrained and constrained

optimization.

519 372  ldsunsueanfiamaiduiaginendnmans 3(2-2-5)

(Mathematical Computer Packages)

o 1

ArnfeAuneu : 511 102 UARARA 2
9 dl” 2 d' o v o 3 a e o a

pNGIlasRnEaiuns i ullsunand1iieagunieatinAans n1sAUIILAZ NS

N3 ANAAIALARDUABINANITAIUINS N3 szgna lsunsndFaginsatinAanSiuLAAAAATLES
a v & a a = aa = ° @

ANNTTIIRYAUS ATAMiA N7 auns W 3 8F nnsleuldsunsn nasdszynsldsunsudndagnig
AIRANARTTILNIUAIUAAINTIN ATF AANWILABTUATEINA

Introduction to mathematical packages. Computation and graph plotting. Error of
computation. Applications of mathematical computer packages to advanced calculus, differential

equations, algebra, three-dimensional plots. Programming. Applications of mathematical computer

packages to engineering, statistics, computer sciences and business.

519 381  n1saAsIzRLdeLszana 1 3(3-0-6)

(Applied Analysis 1)

ATALNBU © 511 102 WARARA 2

o a v c o a g all o L 1 dll a o al =

AUUTIT AU WIATUIATIET aunnlATTaL J’]’]"Jxﬁ\‘igﬂ NI1TFABLUANILATIEN wqwgim

= ' 1 ' a a o a 2 ' s Ao A o

NOYBHUNAIUANANNLATNITUIANIDIBUNNTARTI NITYLUNBLNANLAND 'méﬂim;ll,‘im miLLﬂ@\WjLim
nsutlasatans nsulad Z nsudasmneatinAnaniau)

Complex numbers. Analytic functions. Cauchy-Riemann equations. Conformality.
Analytic continuations. Cauchy’s Theorems. Residue theorem and evaluation of real integrals. Uniform

Convergence. Fourier Series. Fourier Transforms. Laplace Transforms. Z-Transforms. Other

mathematical transforms.
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519 382  nisAAsIzMdeilszgna 2 3(3-0-6)
(Applied Analysis II)

o o

FeAuen : 511 221 auN1ITNaYNUE
511 371 NNTIATIEATNFLAT
ANNIITIHAFN ATABLLTENLTZ NN UURIANNTITINAF NG ATADLLTNLTEN U RIANNIIT
ayiusdvduuarannisdeyius ldidadu nisnszaradadunniuresduiinia smeiinadiudu
TeynnANe LR
Difference equations. Approximate solutions of difference equations. Approximate

solutions of linear and nonlinear differential equations.  Asymptotic expansion of integrals.

Perturbation methods. Boundary-value problems.

519 383 WLLAARMIAdAMAndi TRy 3(2-2-5)

(Introduction to Mathematical Model)

ArnfeAunen : 511 221 ANNIIT@URUST

519 372 ldsunsnmauiameididagUniamnineans

nisdszgndatinAtanilunisdnun gy md@aniinuadiniuangiaraninianin 30w
LAz 9379 LUIAAYATIUIUNNTATNULLANAINNATIAAIARNT NITAULITNAINUA ANNANIVAGNNATES
WULRA8Y NIsAuzdaANnadly nadanislszyns

The applications of mathematics to deterministic problems in physical sciences,

biological sciences and business. Fundamental concepts in mathematical modelling. Deterministic

view, validity of the models. Probabilistic view. Technique of application.

519 384  WanduwiAswaznsilszans 3(3-0-6)

(Special Functions and Applications)

AmnifeAunen : 511 221 @NNIITRURUG

aiut ldpssuunuaznagnietiug Aeiduunusiuasieiduing nyusiaedend nui
Fassann Weiduwaida W\iﬁﬁuﬁmwﬁlummzmaﬂizﬂﬂﬁ

Improper integrals and infinite products. Gamma functions and Beta functions.
Legendre polynomials. Orthogonal polynomials. Bessel functions. Other special functions and

applications.
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519 385  STULLTINAIN 3(3-0-6)

(Dynamical Systems)

FmeAunen : 511 221 auNITNRYNUE

mufnsfietuarnaniulietiaion anuseiilesesiiney ssuussunydase ssuuids
Eu stliadmduszuui@essuny scuullidadu annalusvuulii@adu nsdnazianuaias matia
AsauAguuUL HELED neTpasuuuTauarafinume n9Usyegnaludaineuaznadans ssuu@anads
Agm Usngnisaflaluadiin nqugnisueniuassdou

Existence and Unigueness theorems. Continuation of Solutions. Plane autonomous
systems, linear systems, phase portraits for planar systems. Nonlinear systems. Equilibra in nonlinear

systems. Stability analysis. Global nonlinear techniques. Closed orbits and limit sets. Applications in

Biology and Mechanics. Discrete dynamical systems. Homoclinic phenomena. Bifurcation Theory.

519 421  AEns@sanunduiuanmeiiiaynugdas 3(2-2-5)

(Computational Methods for Partial Differential Equations)
ARAUNAU 511 371 NITILATIZULTNALAY
511421 gun1saeyiideias

o

190 519 382 nsaiAIziideseng 2
wnAnfug uldsNsErnmIreIaNn e yiltien TEn1smA e udmiuTynen
°ufm_|L°nmfammWil,%qmévﬁ”uﬁ‘fj@ﬂfé”uﬁummimﬂﬁ%mm@ﬁm'a”um: miﬂizqnﬁm@ﬁ"ﬁmm@zﬁmﬁumﬂu
a e c aal a o o dlal v
WenAanilseyns 7an198N1TNAAALLIRIAN
Basic concepts in the numerical methods of partial differential equations. Methods of
obtaining solutions for the boundary-value problems of second-order partial differential equations

using finite difference method. Applications of finite difference method in applied science.

Introduction to finite element method.

519 471 n’mu’md’nuu’mﬁqmlﬁaﬁ'fnm 2 3(2-2-5)

(Numerical Optimization II)
AoaAuneaun ;511 241 WIASIAEUEU 1
511 371 NNTILATIEATNFLAT
nsllsunsuidadu nasldsunsnliidudadn nnsTusunsunidsaes nsllsunsuida
AN N13ldsunsni@enadn nsltsunsuiRewia nasldsunsnalnuagin

Linear programming. Nonlinear programming. Quadratic programming. Integer

programming. Dynamic programming. Recursive programming. Stochastic programming.
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519 472  WIAMALZILAULTIAILAY 3(2-2-5)

(Numerical Linear Algebra)

o

ArlsAunen : 511 241 NoAdAEUE 1
511 371 N1FILAINZHITNALAT

AYNINUg AT RTALmTAEWTF0AY nasuenwEnd wyEnduniunian Toyun

nnasaestiesgn nALANIINIEI229N1TAUNIAINELAINTUIELLTRIANNITTEN N19LFuntaziay
=

LADEITNIN

Fundamental knowledge for numerical linear algebra. Matrix decomposition. Pseudo
inverse matrix. Least square problems. lterative techniques for solving systems of linear equations.

Conditioning and Stability.

519 473  (2@9AALANIZNNNITILATIERLTRILAT 3(3-0-6)
(Selected Topics in Numerical Analysis)
fevla : InepudugeyaesnAiTAdinANdnS
Gasfuinaulanensinmsiidsinigeg

Topics of current interest in numerical analysis.

519 481 LULANARINNANAAIFASEINSUINENANEASTININ 3(2-2-5)

(Mathematical Models in the Biological Sciences)

AmAunen 511 221 aNNIIENaYNUS
VG 519 383 WUUANABNNNADAANERSILIBIHY
VEG 511 381 AmAANERSAMSLIN AN 3

. . A 4 . ay o & amm
wuvusnaalszanai lidseiasuasisaiiia wuuAnaesdszansdduiug dijisemng

' 1
a

nduazaaunadaniiaulad wamansaeslsn nisdsansuuuanassaasnarianilszansisaliia
Discrete and continuous population models. Interrelationship population models.
Chemical reaction and enzyme kinetics. Dynamics of diseases. Model application of continuous

population dynamics.

519 482  WUUAIARINNANAAEASEINSLINENANEASNILNIN 3(2-2-5)

(Mathematical Models in the Physical Sciences)

AmnieAunen 511 421 aunisEvayuseias

1138 519 383 WLLANARNNNAMIAANGRATITaIFY
190 519 382 NMsaAIITiiNLlszyns 2
v o a c O o o aAaa v ac aal

NN9AEFRLLLUNNAIAA AR TANNTLNNE1 79N 959N ANARaeAEN e lnin 3803

Nusndn il uazABn198u NNIETINAULLLNINAMAAIARTANUTLEAAIUNIIN TAINTIN LAY

ANUNAARTRILINADH
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Mathematical modelling for geophysical exploration using electrical method,
electromagnetic method, and other methods. Mathematical modelling for industry, engineering and

environmental science.

519 483  WULANABINNANAMARTAINSULATHFANENS 3(3-0-6)

(Mathematical Models in Economics)

o o

AmiAunen ;511 221 ANNIIINRURUG

YEG 511 381 ARANARTANNTLINWANA 3

a

nsszgnareanaiianeadinAanflunsfnmanudiiuiaemnlneiniaasgia
WUUANABINIUATEHFAATATA UWLLR1ABINNLATEINIATINATR UULA1909289ulUNEN1ATEHFAA
WULUAIABUTUATETHA WUUA1A8INI9N1TRY UUUS1a89N19N19Ls2AUTaR wUBR1A89NIg
Lﬂmﬁmmm%ﬁuj

Applications of mathematical techniques for studying the relation of economic

parameters. Static economic models. Dynamic economic models. Models of economic policy.

Econometric models. Financial models. Life insurance models. Other economic models.

519 484  NAANAASIEIANIAAIAAS 3(3-0-6)

Mathematical Mechanics)

AmNAUeY : 511 221 ANNTEINeYNUE

f«muﬁmm§um§6um\umzum:u’m mumimamﬁlﬂuﬁ NAIIU Imuuﬁuﬁuﬁuum
THUANT N nspdewikuidailudn nisimAeuRLLLag AntaassauAudnany waAans
AIBUNIAUATTATNT

Kinematics on a straight line and on a plane. Equations of motion. Energy. Linear and
angular momentum. Simple harmonic motion. Damped motion. Circular motion. Dynamics of

systems of particles and rigid bodies.

a o [ o [ -3
519 485  AMAAERTARsUNgEHusiuantiin 3(3-0-6)
(Mathematics for Electromagnetic Theory)
AUIALABY © 511 331 NITIAIIZIRNAET
qadszquaraunlnifn npreand auntsthdasuazannisadanadmiudnelnidn ln
e AatuarlnBlanssn ANUEILUENLaNaaR L lABLANFATN INABSUIBIANNUUIWUUNTELE
D @ o o aa P ~ = D @ = o
awnudianseassadindnszua i lua naedeunaeseyniailszqluauinusivan niswmilantin
1 < al o 6 6
wswdn iy noenszuasdl aunisveuundond
Point charges and electric field. Gauss’ law. Poisson’'s equation and Laplace’s

equations for electric potentials. Dipoles. Conductors and dielectrics. Energy density in dielectrics.
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Current density vector. Magnetic fields of a current carrying conductor. Motion of charged particles

in a magnetic field. Electromagnetic induction. Alternating current theory. Maxwell’s equations.

519 486  NOBHANANEMWALAHLAZNAAAASAIDUANTIAMUAAIEAS 3(3-0-6)

(Mathematical Theory of Special Relativity and Quantum Mechanics)

ATNALAAU : 511 201 UARARA 3

nswlasuunnadeuiazuuuaeisud Bunniilindeuwadluawaseiios 4 37 ms
aduresnameLLLTAfiaesad uarn1staresdisiaan n19auFN I LN WANITLEY aaTkuAzNS
Wasnulasnatiiesainanuda aunisuna-nasnusedleialagd nasansuunainsesdiuazaniami
‘Vlt]‘]:rﬁﬂ?\lu-’ﬂiéﬂ’]ﬂ Wuainninaeseznen aunisTisenaNeddnuiudaundeanslufinuazesnas
lalasian annuzasdauazimunedngd Tuudi@as nasanfuvisndaaslaemudsn

Galilean and Lorentz transformations. Invariants in the continuum of four-dimensional
space. Fitzgerald length contraction and time dilation. Conservation of linear momentum. Rest mass
and variation of mass with velocity. Einstein’s mass-energy equation. Lagrangian and Hamiltonian
mechanics. Wave-particle theory. Atomic line spectra. Schrodinger equation for the harmonic
oscillator and the hydrogen atom. Stationary states and potential barriers. Angular momentum.
Heisenberg ’s matrix mechanics.

4

519 487  (5R9AAWIZNINNTIATIEMTszana 3(3-0-6)
(Selected Topics in Applied Analysis)
Hauly : lneAuEuseNIaINIATNAIRAERS
4 4, - ca .
Fasnaulantenisassiimalseens

Topics of current interest in applied analysis.

519 491 TR9991u398 2(0-4-2)
(Research Project)
Mol : TneANdugeN89IN AT AIAAERS
Aidmuatlu S vive U
Fdelwidenaulanatinmaniieatinaanilssyns Malinsuustinaasanansedly
- Y aen o
BT ok QIR EA T E G ORI A K R O L CUATTRIEES Y
Research on topics of interest in mathematics or applied mathematics under

supervision of departmental staff members and oral presentation.
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