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Type 1.1 : Student with Master’s Degree

Degree Requirements 48 credits
A. Thesis
206898 Doctoral Thesis 48 credits

B. Academic Activities

1. Students are required to organize a seminar and present their chosen
research papers in English on the topic related to their thesis at least
once per semester for at least two semesters throughout their study.
Students are also required to attend the seminar when they register for
the course.

2. At least 2 research works from doctoral thesis or a part of doctoral
thesis must be published or at least accepted to publish in an
international journal for which at least one of them must be in IS|,
Scopus, IEEE, PubMed or Web of Science database and at least one
published work must have the student as the first author.

3. At least 1 research work from doctoral thesis or a part of doctoral thesis
must be presented in an international conference accepted by the field
of study.

4. A student has to report thesis progression to the Graduate School every
Semesters which approved by the Chairman of the Graduate Study

Administrative Committee.

C. Non-credit Courses
1. Graduate School requirement a foreign language

2. Program requirement - none -

D. Qualifying Examination
1. A student must complete a qualifying examination to evaluate his/her
ability before presenting a thesis proposal.
2. An unsuccessful examinee may take re-examination within the following
regular semester.
3. An unsuccessful examinee will be transferred to Master’s Degree studies

with the approval of the Graduate Program Administrative Committee.

E. Comprehensive Examination
Students must submit the request to take the examination to the graduate

school after an approval of the advisor or independent study advisors.
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Type 1.2 : Student with Bachelor’s Degree

Degree Requirements 72 credits
A. Thesis
206897 Doctoral Thesis 72 credits

B. Academic Activities

1. Students are required to organize a seminar and present their chosen
research papers in English on the topic related to their thesis at least
once per semester for at least three semesters throughout their study.
Students are also required to attend the seminar when they register for
the course.

2. At least 2 research works from doctoral thesis or a part of doctoral
thesis must be published or at least accepted to publish in an
international journal listed in ISI, Scopus, IEEE, PubMed or Web of
Science database and at least one of the published work must have the
student as the first author.

3. At least 2 research works from doctoral thesis or part of doctoral thesis
must be presented in national or international conference accepted by
the field of study for which one of them must be in an international
conference.

4. A student has to report thesis progression to the Graduate School every
semester which approved by the Chairman of the Graduate Study

Committee.

C. Non-credit Courses
1. Graduate School requirement a foreign language

2. Program requirement - none -

D. Qualifying Examination
1. A student must complete a qualifying examination to evaluate his/her
ability before presenting a thesis proposal.
2. An unsuccessful examinee may take re-examination within the following
regular semester.
3. An unsuccessful examinee will be transferred to Master’s Degree studies

with the approval of the Graduate Program Administrative Committee.

E. Comprehensive Examination
Students must submit the request to take the examination to the graduate

school after an approval of the advisor or independent study advisors.



Type 2.1 : For student with Master’s Degree

Degree Requirements

A. Course work

1.

Graduate Courses

1.1 Field of Specialization

a minimum of
a minimum of
a minimum of

a minimum of

1.1.1 Required courses

206997 Mathematics Seminar at Doctoral Level 1
206998 Mathematics Seminar at Doctoral Level 2

1.1.2 Elective courses

a minimum of

48
12
12
12
6
3
3
6

credits
credits
credits
credits
credits
credits
credits

credits

19

Student can enroll the followings courses or the others which

consent of advisor.

206831
206832
206891
206892
206893
206894
206895
206896

Convex Analysis

Variational Analysis

Special Topics in Mathematics 1
Special Topics in Mathematics 2
Special Topics in Mathematics 3
Special Topics in Mathematics 4
Special Problems at Doctoral Level 1

Special Problems at Doctoral Level 2

1.2 Other courses - none -

2. Advanced Undergraduate Courses - none -

B. Thesis

206899

Doctoral Thesis

C. Non-credit Courses

1. Graduate School requirement a foreign language

2. Program requirement - none -

D. Academic Activities

1.

W W VW W W W W W

36

credits
credits
credits
credits
credits
credits
credits

credits

credits

At least 1 research work from doctoral thesis or part of doctoral thesis

must be published or at least accepted to publish in an international

journal listed in ISI, Scopus, IEEE, PubMed or Web of Science database

and at least one published work must have the student as the first

author.
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2. At least 1 research work from doctoral thesis or part of doctoral thesis
must be presented in an international conference accepted by the field
of study.

E. Qualifying Examination
1. A student must complete a qualifying examination to evaluate his/her
ability before presenting a thesis proposal.
2. An unsuccessful examinee may take re-examination within the following
regular semester.
3. An unsuccessful examinee will be transferred to Master’s Degree studies

with the approval of the Graduate Program Administrative Committee.
F. Comprehensive Examination
Students must submit the request to take the examination to the graduate

school after an approval of the advisor or independent study advisors.

Type 2.2 : For student with Bachelor’s Degree

Degree Requirement a minimum of 74 credits

A. Course work a minimum of 26 credits
1. Graduate Courses a minimum of 26 credits
1.1 Field of Specialization a minimum of 26 credits

1.1.1 Required courses 17 credits

Select courses from the two following groups. Selected courses must
come from the same group.

1.1.1.1 Mathematics group

206713 Topology 3 credits
206720 Algebra 3 credits
206731 Real Analysis 1 3 credits
206791 Seminar in Mathematics 1 1 credit
206792 Seminar in Mathematics 2 1 credit
206997 Mathematics Seminar at Doctoral Level 1 3 credits
206998 Mathematics Seminar at Doctoral Level 2 3 credits
1.1.1.2 Applied mathematics group
206743 Theory of Differential Equations 3 credits
206997 Mathematics Seminar at Doctoral Level 1 3 credits
206998 Mathematics Seminar at Doctoral Level 2 3 credits
219731 Applied Analysis 3 credits



219753
219791
219792

1.1.2 Elective courses

Numerical Analysis
Seminar in Applied Mathematics 1
Seminar in Applied Mathematics 2

a minimum of

3
1
1
9

credits
credit
credit

credits

21

Select from the courses number (206...) or (219...) level 700 at least

3 credits and the courses number (206...) level 800 at least 6 credits from

the following or the others which consent of advisor.

206714
206721
206722
206723
206724
206725
206729
206730
206732
206733
206734
206735
206736
206738
206739
206745
206746
206751
206771
206772
206783
206789
206831
206832
206891
206892
206893
206894
206895
206896
219720

Algebraic Topology

Theory of Finite Groups

Field Theory

Ring and Module Theory 1

Algebraic Semigroup Theory
Universal Algebra

Algebraic Graph Theory

Fixed Point Theory and Applications
Real Analysis 2

Complex Analysis

Functional Analysis

Distribution Theory and Applications
Graph Theory and Applications
Combinatorics

Banach Space Theory

Nonlinear Differental Equations
Fourier Transform and Its Applications
Advanced Numerical Analysis
Theory of Probability 1

Theory of Probability 2

Operational Research Techniques 1
Selected Topics in Mathematics
Convex Analysis

Variational Analysis

Special Topics in Mathematics 1
Special Topics in Mathematics 2
Special Topics in Mathematics 3
Special Topics in Mathematics 4
Special Problems at Doctoral Level 1
Special Problems at Doctoral Level 2

Matrix Analysis

W W W W W W W W W W W VW W VW W VW W W WL WOV W W VW W W WL WL W

credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits

credits
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219741 Partial Differential Equation 3 credits
219761 Mathematical Modeling 3 credits
219765 Mathematics in Quantum Mechanics 3 credits
219766 Mathematical Control Theory 3 credits
219767 Mathematics in Electromanetic Theory 3 credits
219768 Mathematics in Fluid Dynamics 3 credits
219781 Foundation of Optimization 3 credits
219789 Selected Topic in Applied Mathematics 3 credits

1.2 Other courses -none-

2. Advanced Undergraduate Courses -none-

B. Thesis

206898 Doctoral Thesis 48 credits

C. Non-credit Courses

1. Graduate School requirement  a foreign language

2. Program requirement -none-

D. Academic Activities

1.

At least 2 research works from doctoral thesis or a part of doctoral
thesis must be published or at least accepted to publish in an
international journal for which at least one of them must be in ISI,
Scopus, IEEE, PubMed or Web of Science database and at least one
published work must have the student as the first author.

At least 2 research works from doctoral thesis or part of doctoral thesis
must be presented in national or international conference accepted by
the field of study for which one of them must be the international

conference.

E. Qualifying Examination

1.

A student must complete a qualifying examination to evaluate his/her
ability before presenting a thesis proposal.

An unsuccessful examinee may take re-examination within the following
regular semester.

An unsuccessful examinee will be transferred to Master’s Degree studies

with the approval of the Graduate Program Administrative Committee.



F. Comprehensive Examination

school after an approval of the advisor or independent study advisors.
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Students must submit the request to take the examination to the graduate

Note : Courses in the field of concentration are (206..., MATH...) and (219..., AMATH...)

3.1.3 NSTUIUIVN

(1) BUINIBIVIAU

206713

206720

206731

206743

206791

206792

206997

206998

219731

219753

219791

219792

nowolad

(Topology)

YA

(Algebra)

ATAATIZATIATY 1

(Real Analysis 1)

N AUNITTIOUNUS

(Theory of Differential Equations)
funupdaaans 1

(Seminar in Mathematics 1)
fununtinA1ans 2

(Seminar in Mathematics 2)
dununaglamansszauUIgaen 1
(Mathematics Seminar at Doctoral Level 1)
dununadlnmaniszauuTygien 2
(Mathematics Seminar at Doctoral Level 2)
NMTIATIEIUsEYNe

(Applied Analysis)
ATAATIEATIA A

(Numerical Analysis)
dunwadinmansussend 1
(Seminar in Applied Mathematics 1)
dunwatinAnansussens 2
(Seminar in Applied Mathematics 2)

U28nn
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(1-0-2)

1(1-0-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(1-0-2)

1(1-0-2)



(2) vuandvnaantua1v1Iv AN

AUV IAAANENS
206714 NonaladigaiyAtin
(Algebraic Topology)
206721 NouRNIUIN
(Theory of Finite Groups)
206722 ngufWan
(Field Theory)
206723 o SHariena 1
(Ring and Module Theory 1)
206724 nguffansUldeiivnd
(Algebraic Semigroup Theory)
206725 NYANALDNAN
(Universal Algebra)
206729 NN IR YA
(Algebraic Graph Theory)
206730 MU INATIMATNITUTEENA
(Fixed Point Theory and Applications)
206732 AMTAATIZATITS 2
(Real Analysis 2)
206733 MMTIATIZAIUIULT G OU
(Complex Analysis)
206734 ATAATIZATIH AT
(Functional Analysis)
206735 NouAan3UITULaYNTUTEENA
(Distribution Theory and Applications)
206736 NI Muazn1sUTEYNA
(Graph Theory and Applications)
206738 ARUTIUNOING
(Combinatorics)
206739 o UInIuIWA
(Banach Space Theory)
206745 aun1s ey Rusludy
(Nonlinear Differental Equations)
206746 nsudaslisesuagn1sussyna
(Fourier Transform and Its Applications)
206751 msleseidsiariugs

(Advanced Numerical Analysis)

“ilenn
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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3(3-0-6)

3(3-0-6)

3(3-0-6)
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206771

206772

206783

206789

206831

206832

206891

206892

206893

206894

206895

206896
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(Theory of Probability 1)
nouianuiiaziu 2

(Theory of Probability 2)
wellan19398N1IALHLIY 1
(Operational Research Techniques 1)
Wdeldenasslundinaans
(Selected Topics in Mathematics)
NMTIATIZARBULING

(Convex Analysis)
NMTIATIZATINUTHY

(Variational Analysis)
Wdolilawneatineans 1
(Special Topics in Mathematics 1)
MdoilAwnNALafans 2
(Special Topics in Mathematics 2)
MdolilAunNANnEnS 3
(Special Topics in Mathematics 3)
Wdelilawneadamans 4
(Special Topics in Mathematics 4)
Ugumiiiawseaulsygien 1
(Special Problems at Doctoral Level 1)
UguiiiawseauyUsyaion 2

(Special Problems at Doctoral Level 2)

A1vvANiaAansUsEeNA

219720

219741

219761

219765

219766

219767

MTATIEATUUNING

(Matrix Analysis)
auNLTIRYNUS 08

(Partial Differential Equation)
N9 UULTIALAAERS
(Mathematical Modeling)
ANAFNERS LUNAAENSAIOUAL
(Mathematics in Quantum Mechanics)
NOUYAIUALLTIARIRFNENT
(Mathematical Control Theory)
adinAanslunguudmantng

(Mathematics in Electromanetic Theory)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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u2enn
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3(3-0-6)
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219768 Adlgranslunamansvadla 3(3-0-6)
(Mathematics in Fluid Dynamics)

219781 smgmmaamsmmmmwﬁqm 3(3-0-6)
(Foundation of Optimization)

219789 taidenassluadinenansussynd 3(3-0-6)
(Selected Topic in Applied Mathematics)

(3) NUINIVUADNUDNANVIIVURNE

- ludi -
(4) nanUSayeyrinug naein
206897 A NS 72
(Doctoral Thesis)
206898 A UNUS 48
(Doctoral Thesis)
206899 A UNUS 36

(Doctoral Thesis)

WUIBLAG AITUNUIYVDUAVIHANTEUILIY
sWansyuaAvldvunduseay 6 wén delud
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2. W@UNANIRY  WAMNDY NIzUNAMTEAUTMTIRAN “7” szaulTygin
“8” seeudIgygyen
3. WUAENAU  uanana visaviyluanvniv
(0=General Mathematics, 1=Foundation of Mathematics,
2=Algebra, 3=Analysis,4=Differential, 5=Numerical,
6=Applied Mathematics, 7=Probabirity, 8=Combinatoric/stat,
9=Seminar/IS/Thesis)
4. RINANVIUIY UAAIDY BUNTUVBINLIANUDIIN
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- mimuammuwguwuﬁmamwuwaqmamuwguwuﬁiumiﬂﬁ YUIYINTTLAU
unnaidufivensuluavin eghatdes 1 5o

wangasUSaaLen WUy 1.2

- maqmwﬁﬁwuﬁ‘w’%aﬁawﬁwamwﬁﬁwus‘ﬁaﬂﬁ%’uLNEJLLWﬁ' wseag e lasun1snausy
Tweunsluinsarssgdvuiuivid egnades 2 1509 waa"lumumaua ISI, Scopus, IEEE,
PubMed #38 Web of Science Iﬂﬂ@]@ﬁiuUﬁjQUﬂﬂﬂ‘H’]L‘UU“ZJ’E)LLiﬂ’e]‘EJ’]\‘]uaEJ 1 5o
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- maaueranug i inusviediuniivomanuguinuslunsussgivinssefuni

viounnmAngensuluauin edreties 2 Bes laedt 1 Fos iunminauslusgfuununi

7. WuiilnuauiRasuiunudodsduuminedodedwl hdonsiasuifesiuasdng
vosin@nwfingldSunsiauedelilésuusaymdeussnmatotasUudia vieusenaedns
ﬁm%m%ugwamwﬁwmé’w’?ﬁaﬂmi W.A.2550

NANGAT UUU 2

1. @aurunsaeUInAuENUR (Qualifying Examination)
aousuawwsUsEmantoulvesudinine s

2.

3. Anwinsguain uasufuiRrsumudeulvvesauin

8. fnansAnuildrdiutuazaundenmunlitesndn 3.00 wazmdwutuazauadely
anvanzlidtdesnii 3.00

5. aauw'mmsaauﬂizmammif (Comprehensive Examination)

1 a aa s
6. @puUNIUNMTARUUTHIUNAR IS
VANgATUTYYILEN WU 2.1
- nauRuinus wsedrunilsvesnulinusdedlasunsmeuns vsesgreloalasunis

peufulfimsunsluinsarssefuuiunvi egredios 1 3eq feglugiudoya Il Scopus, IEEE,
PubMed vi38 Web of Science lngfipsszyiin@nwidudeusn (First Author)

- Maauenanunuiinus vieduvisesguiinulunisuszuAvinsssduumnnid
goufuluaiv eesties 1 309

MANgATUSQaYILEN WUy 2.2

- nanugufinudvioduniliesguiinusiedldiunmansunivieedatesliiunismeu

Sulimeunslunnsansseiuununma entdes 2 Bes Tne 1139 desaglugiudoya IS, IEEE,
Scopus, PubMed 130 Web of Science Inedpssyytindnwniudonsn (First Author) aenstios 1
S
- Mstausnaunuiinud viodmmilwesguidnuslunsuszuivinssedunanie

uafisesiuluanynin egnates 2 3es Taedl 1 Fos deadumaiiausluszivuiunvia

7. Wuilauaudfasuiumudededuaminedodsdul dhemsinnunfesiagdng
vostinfAnwifagldsunisiauedelildsuusygn vieuseniafleUnstudinnsouseniafiotns
Saudindugevesumingdodeda wa 2550
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AUINN 6 NITNAIUIAUINTE

N13R3ENNITENTU1R158 TNy

(1) dnsugudmasuzuuinisiuagunonasdivid illanuiuazidilaulouievesandu rus
naonulundngasiiaou

(2) dudfuorsdliinmafisunng ahaduuszaumsalifiedaddunmsaeunasmsideegng
sioiflos nsatfuayufunsiinuisie Aneusy guunisivinisuazindnlueadngeig
miﬂizsqumﬁsmmsﬁu’ﬂuﬂizmmmz/ﬁamqmmm ‘w‘%am'ﬁmLﬁaLﬁmw“uﬂszaumiai

nsnaIANNSLazineeliuinna15E
2.1 NMIWAUINNELAITINNITIREUATTHRU N15IALazn1sUTEliuNG
(1) duaduornsdlitinmadiuguanug ahaasuuszaun soifloduaiunisaounaznns
FWeoodereiiles msatiuayudunisdnuisie Aneusy gaumsivinisuay Iudwly
oadnTengg MaUsEruTNTlLU sEmALay/ VR UsEma vidomsadiedfiuyu
Uszaunised
(2) MaviiupurinuznsiansiGeunsasuarnsUsediunaliiuasie
2.2 pMsRaU3TnIsHazdnInaudue
(1) msfidsulufanssuuimAnnsuigusuiiiedesiunsfauinsias s
(2) fim3nseiue1TeiHanUNININsaensiluaviv
(3) dadsummindvaiesdnuslmidundnuasifleraunmsFeunisaeunaziina
Femaluanuiundn
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NI 7 N1UTENUAMNIWAGNEAT

1. M3AINUIINTFIY
msusmsdnnsanansdulumunaeiannsgiunanansseauUndinfny waznsaunInIgIu

AT AURAUANBIUVIYIA/UIATTIUANIAAIVIVT PaenTzesIaiinisdanisiseunisaauly
NANENS
® 919138y URAYEUNENGAS
° v = a a & i a4 & 6 - N A | aa
TuIuegNtey 3 AU IRandiuTyyenviseWieumi vietuiUsyyivseWieuwinng
AUNLAER19158 wazinasumaignisnldlddiunisemisAneiiieSuusynn wavidu
HAIUNLATUNISNEUNT AR NN AT U lUNITHIITLAIR Tl UAAAAI T I TLUINIY

a 1 v ) ¥V L% 1 v U < a o
N g ntles 3 Ten1sluseu 5 Ydounds lavegetios 1 18n150eadunanuife
® g sduseimdngns
a a 1a a a ] & 6 a 2 a I aa o |
AUy envIeiguwin nsedudUsy g lnvieguwiniliduniases
Aans1a1sduwasiinasumaivinsildlydiunievesnisanwiiiosulsann wazsilunasnunis
1NN SUNITNEUNIAUNS NN AT AN UATUNITRIITUIAIAILAYAABAITIAIMAUINIT

a ] %4 v . ! 4 ¥ I a v
A1 egntley 3 91wnisiuseu 5 Vdounds lngegwtes 1 9ensiealunaiidy

o InsUsulsmmanansegatiosnn 5 U laethmnufaiiuvesgnssnandl §lidude wagdd
dald-dnude uaznisifsunuamiaasegia dau wagaumImtmanns wdseneunis

NYIT0UN

o/

2. vaudin
® in5UsziuAuANUATIAMIUNTOUNIATIIUAMIAISEAURANANYIWAYR Tuyatesvegly

Saudin Tnsfiarsanangudnuusifivssasdnuiivangasinue Janseungunanisiousodns
Wow 5 91U A8 1) A1UANEITU 3555 2) A1uAIN3 3) auvinvenieldyyn 4) auvinue
PNETLSTEINsyARALATAIISURAYEU 5) Muvinuensiins1idainia nsdeans wazns
Tdmalulagansaume

o  MsweLnsHAaNUUSYaInusLavinaeinIsENSaINSANE
nangasuIeueten wuy 1.1

- nanunuiinudviodunilwesguiinusfedldiumeuns visetaesldfunisneuiu
Timgunslunsansssivuiundediaies 2 3ee 1ny 1 1509 foseglugiudeya IS|, Scopus,
IEEE, PubMed %38 Web of Science Ineiinanwiduiowsn (first Author) aghation 1 (3o

- MalaueNanunvidnusviodruniavemanunuiinuslunisuszynivinisseiu
unnAnsensuluavin egreties 1 1304

nangasUsyytan wuy 1.2

- nanunuiinudviodunilesguiinusfeddiumeuns vivedralosliiunsmeuiu
Tinounsluinsarsseduuiuinid egelfes 2 1509 feglugiudeya IS, Scopus, IEEE,
PubMed vi38 Web of Science lngsiosszydatindnwidudousn (first Author) agsties 1 13eq
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nangasuTeuyLen wuu 2.1

- nanunuianus viedunilwesguiinuddodldiunsmeuns vioedradosliiunis
nousUlHNaunsluINTaNTTEAULIUIYIR 9819toy 1 1504 ﬁaaﬂugmsﬁayja ISI, Scopus, IEEE,
PubMed 38 Web of Science Ingdasszyind@nwidudowsn (First Author)

- msiausnauguidnud viednunilwewnuiinuslunisusspivinmsseiuumnnan
goufuluauiv egaties 1 309

nangnsUIYLen wuy 2.2

- wanuaufdnusviediunilsveanuiinusiedldfunmameuns vieogadesldsunis

poufulimounslunsansseduuund sgrates 2 5ee Tae 11509 desoglugruteya IS,
IEEE, Scopus, PubMed %38 Web of Science Inedpsszytind@nwuduiiousn (First Author) 019
ffov 1 1304

- Mstausraunuiinud viodumilwesguiinulunsusspinnsssiunivie
unnmfisensuluavnin egrstios 2 5es Taedl 1 Fea deadunisinauslussfuununni

3. UnAnw

e iinsyuiunssutindnwilmangay neivuanaesinisdndenwasauautfivesdndnyili
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anunsauluniseusazannsadusanisinuliniuszeznafivangnsiiviun
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ANLHUIU
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N155ULALNITARLETUNITNAILIUNANY LAZHANISINNISTDIDNIBU

4. 219138
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WAD.5 UAD.6 LAz UAD.T)
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yiistnanissniuau U1 | U2 | s | U4
1. $n15Usgundngnsifionsuny A1 LagNUNIUNIT
fufuaundngnigiatoslnisdnuiazaniass lnsfien91sd
ASURnYaurangasiinTInlseyueg1elasosay 80 wariinis : : * *
Sufinnsuseaynads
2. f51waziBunveIndngns AuLUY uAe.2 denndestunsou
UINTFIUAMALMATIA YT NINTFIUAMIAAIVY/E1UIY : : * *
3. 151988188AUINTEUINIYY kazT1uazidunvesUszaunisal
AAEUIY ((13) MINBUU 1AD.3 war uAe.4 sgelesnaunIsla | x X X X
gouluudaz AN sAnulvinsunnNNTEUIIv
4. IAVNTIBNURANTATUNITVDINTLUILIYT baETIBIIUHANTT
ANIUNTTVDIUTEAUNITUNIAAUIN ALULUY UAD.5 kag UAD.6
TasunnnszuAnidaaeulundngns nelu 30 Ju vdsiula : : § §
AANSANY
5. 9011318 UHANNTANTUNTVOINANGAT AIULUU UAB.T
melu 60 Fu ndsdugntnisfinu * * * *
6. SimsvnuaounadugrivesinAnwinumsguRansiFous 7
Avualuuee.3 wazune.d4 (013) egretauiovay 25 vaenssuiu | x X X X
Anideaeuluuiarlinisfn
7. 1M 3iau/USuUTin1sInnIsiteunsaeu Nagnsn1saeY 1i3e
mMsUszidly wansBoud MnransUsediunsddunuiineny X X X
Tu ure.7 Tiud
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AUNITUTINTIANIITNANERS
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AMARNUIN

1. A1eSuNgANEALNTZUIUIT
(1) nunIYUeAY
206713 newalad 3(3-0-6)
Topology
Reulviidesrunoy  suanuuveUveI ey
Uinlidamonelad noneladnaguaiimdeu anudeslouazarundonlosniii lo
wunetuvenalad danaun1suen n1sguin ANNNTETY
Topological spaces, cartesian product topology, connectedness and path-

connectedness, identification topology, separation axioms, convergence, compactness.

206720 Wyadin 3(3-0-6)
Algebra
Reulviidesriunoy  mumuureUvesFey
N3l afiadugu wasniUdos UBSUNAR NTUNAYNT HARMATY WATNAUINATY NTULES
34 : lofta msusnsuszneulufiadui Swemmuin Wad : msveneilad  Taduuuaudniiauay
Handiin
Groups : Homomorphisms and subgroups, normality, quotient groups, direct
products and direct sums, free groups, Rings : ideals, factorization in commutative rings,

rings of polynomials, fields : field extensions, and splitting fields and finite fields.

206731 NM5ILATIZALTID39 1 3(3-0-6)
Real Analysis 1
= oy 1 1 4 ¥
Wouludawinunon  muALILYEUVRILADY
nsAnwlulwIaNNgIiuidesiieg taud ddu sunsukazn1sgiitatliane aunusuas
NouaoluanveB Uity
Rigorous treatment of topics such as sequences, series and uniform convergence,

and differentiation and lebesgue theory of integration.

206743 N aUNTITIRYRUS 3(3-0-6)
Theory of Differential Equations
Roulvfidewinunon  suarufiureureaniadn
ynquiiiugu nsfiasaerdifomiafevesainsy  svuvaunsdeeyiusidadu
JeymevaulanesnIn
Fundamental theory, the existence and uniqueness of solutions, system of linear

differential equations, boundary value problems, stability
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206791 funuafina1ans 1 1(1-0-2)
Seminar in Mathematics 1
Reoulviidesinunon  dnAnududinfne
Sunlasindnuluideiiiaulamsadnmans dadmquiuasUssynd
Seminars presented by students on the current topics in theoretical and applied
mathematics.

206792 fuuuAdnA1Ens 2 1(1-0-2)
Seminar in Mathematics 2
Roulviidasstuton  dnAnwdndindnm
SnlaetnAnuludeiiuiaulanandemans fadmquiuasszend
Seminars presented by students on the current topics in theoretical and applied

mathematics.

206997 fununaainAansszauUIgyen 1 3(3-0-6)
Mathematics Seminar at Doctoral Level 1
Reulviidesrmunoy  muANLTLTEUYBIAMENITINITUSINTVENGNS
pAUTEuazINENRNUITINIANAMENSV U YTeAtinFanIUTENd

Discussion and presentation in theoretical or applied mathematics research.

206998 funualinAan3szaUUIYyILen 2 3(3-0-6)
Mathematics Seminar at Doctoral Level 2
Reulviidesrimunoy  muANLTLTIUYBIAMENTTNNNTUINTVANGNS
pAUTBUAz AN NUITENIANAMENSV U YTeAtinFanIUTENA
Discussion and presentation in theoretical or applied mathematics research.
219731 n153AzAUszENnd 3(3-0-6)
Applied Analysis
Roulefidesinunon  suarufiureureaniadn
U3iluesu U39iigaidsn waandaluuigiviua

Normed spaces, Hilbert spaces, and calculus in Banach spaces

219753 NM5IATIZHTIAAY 3(3-0-6)
Numerical Analysis
Reulviidesriunoy  sumnuiuveUvesFey
NTATUIUAIBAILAY ATAIUIUNING aUNITRYALA LUITEY n15Uszunailsndu
Computing with numbers, matrix computations, nonlinear algebraic equations, and
approximation of functions.
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219791 dunuptinAransuszand 1 1(1-0-2)
Seminar in Applied Mathematics 1
Reulviiderunou il
dunugeiuneluitendinaansidmauiviondineansigalseynd

Topics in theoretical and applied mathematics are to be discussed.

219792 funuafinAansUszand 2 1(1-0-2)
Seminar in Applied Mathematics 2
Reulvidesriunoy  laidl
dunugeiuneluitendinaansidimguiviiondineansigalseynd

Topics in theoretical and applied mathematics are to be discussed.

(2) nuMIP AN
206714 Nawaladigenyanin 3(3-0-6)
Algebraic Topology

Roulvfidessitution 206713 Mgammmmﬁu%awmﬂaau

Fundidanoundnd noufdunddeasenelad Asundndseuiiavng anlduazindng ngu
gouslad sousladduivg aduiuees-ne3a naufgeuelnl n1sdigenelny n1sdmdnuazns
delaivdn nyundnya nyUsenalnyduiuas nauunwIu-uALLNY

Simplicial complexes. Simplicial homology theory; oriented complexes, chains and
cycles, homology groups, relative homology, the Mayer-Vietoris sequence. Homotopy
theory ; homotopy mappings, essential and inessential mappings, fundamental groups, the

higher homotopy group, the Van-Kampen theorem.

206721 nunIUINA 3(3-0-6)
Theory of Finite Groups

i oy ' : = < ¥
Wauluiidawinunioy 206720 visenuANLLALYRUYRINAOY

wAaeIfungy Aeumandlazduniy nyUieinwdu dunjuBunaieun ngudlad
wagngumMadwwanty  njUentideu dnenda wazAnuduius njuBase wasnUldeis
nn

Y

The group concept, complexes and supgroups, groups of permutations ; invariant
supgroups, sylow groups and prime power groups, abelian groups, genertors and relations,
free groups and combinatorial groups.
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206722 nufHan 3(3-0-6)
Field Theory

Roulviidasruniou 206720 iemuansLiuToUYB oY

mnAnfefuiuagilas fleddudionuy Uiginnmes wazwuna nmsdnvenesvesiias
LAENTHENIUTENOUVRIMYWIY  NuMaid  Tandunenuuusiunguuaian  wesuuwasinge
uazAaadaUnd  msUszendifeaiufiaddnin nsdevens wuulelealndin msBaversnudu
NN Ngunawesidiy Mmyaselagldussin wagiadey wasnrwnkuuneniin

Concept of rings and fields, homomorphisms, vector spaces and polynomials,
extensions of fields and factorization of polynomials, galois theory, automorphism of
fields, norms and traces, and normal classes, applications to : finite fields, cyclotomic
extensions, cyclic extensions, Wedder Burn’s theorem, ruler and compass construction

and generic polynomials.

206723 NnEiIeUazUena 1 3(3-0-6)
Ring and Module Theory 1

Reulviidesriunoy  muAnufiuseuveaoy

JawazlelonosNTuvesss weganazdunega lelunesidy nsluwenugauariaudule
1O SN é’wa@a‘ﬁL’f]maamm%aaLLazsgLiJa%ﬁ/\lqé’a HAAMATILAZHAUINATUIUIUBLTAY uazla
Wuuelsie uegaeidula Tufa wazisida Heulugnld eynsumsulnddunazausAoy
Twadu

Rings and their homomorphisms, modules and submodules, homomorphisms,
exactness and endomorphism ring, essential and superfluous submodules, direct
products and direct sums, generating and cogenerating, semisimple modules, the socle

and the radical, the chain conditions. composition series and composition length.

206724 nquitangUleivadn 3(3-0-6)
Algebraic Semigroup Theory
Reulviidesriunoy  muAnufiuteuveaon
amﬁ’ﬁﬁugmmaﬁmgﬂ leflauaranuduiusvesniu Asnguundu Aangy 0-Fufen
u3ysal waznisuenvesisngy
Basic properties of semigroups, ideals and green’s relations, inverse semigroups,

completely O-simple semigroups and decompositions of semigroups.
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206725 NYAMALBNAW 3(3-0-6)
Universal Algebra
Reulviidesrunoy  suANuTuveUvRI ey
unAnugu Avadauasiivadntos anuduiusaunmauasivndanams afiadugiu
LAZANHNGIY HAAATILALHARNATIDY WY LonanualuazIlsd
Basic concepts, algebras and subalgebras, congruence relations and quotient
algebras, homomorphisms and isomorphisms, direct products and subdirect products,

terms, identities and varieties.

206729 ngufnslanyaiin 3(3-0-6)
Algebraic Graph Theory
Rovlufigawiudou FNUANILYO UV DY
nsiiiananaznlddnane nsruazunsng n1sedun1sniniavesnsnuaAines
wagileimes nsmiagiad
Directed and undirected graphs, graphs and matrices, binary operations of graphs,

categories and functors, Cayley graphs.

206730 ngufgansakasnIsUszand 3(3-0-6)
Fixed Point Theory and Applications
Reulviidesriunoy  sumuiuveUvesFey
NMUMIULWIANYRIUIIUIWIALAEUSQIiBaLUTH N uInnsalulToliunsn Nouannse
Tud3gfidauusn nguungeesadud3giiuiung wasmIUseunaIveansa
Review the concepts of Banach spaces and Hillbert spaces, fixed point theory in
metric spaces, fixed point theory in Hilbert spaces, fixed point theorems in Banach spaces

and approximation of fixed points.

206732 NNSIATIZATID3S 2 3(3-0-6)
Real Analysis 2
= vy ' ' = & o
Woulvffoeiunau 206731 NIDANUANUNUTDUVDIREDUY
XY a a s s a s o PR a v ¢ =

LmL%aiwﬂU;UiguLuL%aﬁ westsilanendu nsmUswusTll  nsunUSHWusS Noug
UnMIginaly  wesiATeIIng  Muiunnisenveseniy Nquunveusnoulilafug
Uigiueail Lveiuaziuweiniguen ; wiwesisiad  vguiunniavety duiinfawaeiudn-
afaniiaa  IvesHAAM MNauunveeill

General measure : measure spaces, measurable functions, general integration,
general convergence theorem, signed measures, Hahn decomposition theorem, the
Radon-Nikodym theorem, |p spaces, measure and outer measure ; outer measure,
measurability, the extension theorem, Lebsegue-Stieltjes integral, product measures,

Fubini’s theorem.
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206733 N13ATITHINUIUIITDUY 3(3-0-6)
Complex Analysis
Reulviidesrunoy  sumnuiuveUvesaey
auanRidesiuresilsifuinggd nquiundusdin nquiunnsdauuisul ms
yneiliidudinseiuuudadeaiuly
Preliminary properties of analytic functions, The residue theorem, The Riemann

mapping theorem, Analytic continuation.

206734 NN ATIZITIN AT 3(3-0-6)
Functional Analysis

Reulviidesrimunioy 206731 Wiemuanuiureuvesaey

U3nfivesuuazUsgiiviuna Uiginaauniely USQiiBauwusn nisunuvesilenduiauy
Uiglidauusn nquiuneviu-uiuna nauiunanuilveuwaainane  nquiunnisdade
neiunnante nufideanasuvesiinidunsdaduluuinlivesy

Normed spaces and Banach spaces, inner product spaces, Hilbert spaces,
representation of functional on Hilbert spaces, Hahn-Banach theorem, uniform
boundedness theorem, open mapping theorem, closed graph theorem, spectral theory of

linear operators in normed spaces.

206735 ngufAansiatunasnsuszand 3(3-0-6)
Distribution Theory and Applications
Reulviidasrimuney  mumuuTeUYRIaoY
domuazanauiifiugu unandavesdianititu Aanddiduesalalnim Aoulogiu
nsudaslitesvesdanitndu msuUasaUangvesianstitu
Definitions and basic properties, the calculus of distributions, distributions of slow
growth, convolution, the fourier transform of distributions, the Laplace transformation of

distributions.

206736 ngufniviuaznisussend 3(3-0-6)
Graph Theory and Applications

Reulviidesrunoy  mumnuiuveUvesFey

nsl lawsawmansaw mmiﬁaﬁmaamww V7 ATIMLUURRELARSISEY  wazluusgda
Indfley wawsh wagndadn n1sszuedvensin nsdug nsussendvesnsvl n1suszend
volasanang v

Graphs, directed graphs, basic concepts of graphs, trees, eulerian and hamiltonian
graphs, planarity and duality, the coloring of graphs, matching, application of graphs,
application of directed graphs.
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206738 raudiunasnd 3(3-0-6)
Combinatorics

Reulviidasrunou  pumnuiuveuvesaey

uminAeduenudidesiu Finsifuiluresiiuuisuesnisde uasnisdenilsituiay
walsie  AnuduiusTinesisud ndnnisvesduagtukaziondagtiu ngufnistuvesmeayn
IIUIULTUE

Preliminaries,  general counting methods for arrangements and selections,
generating functions, recurrence relations, the principle of inclusion and exclusion, the

polya theory of counting, Ramsay number.

206739 npufUiniiuvuia 3(3-0-6)
Banach Space Theory
Reulviidesrimunoy  mumnuiureUvesdaY
auﬁ’ﬁﬁugmmaaﬂ%gﬁmmﬂ vowelageau FMALIUNMITLEY §IuY A3 AOUINTA
WAZAULTEY
Basic properties of Banach spaces, the weak topology, linear operators, Schauder

bases, convexity and smoothness.

206745 dunsigeaynusligady 3(3-0-6)
Nonlinear Differental Equations
Reulviidesriunoy  sumnuiuveUvesFey

Ameudsiiay  Wans uasldviiesivesaunindsoyiushidudusudunids 90

NN 1305t aunsdveyiusliiaduduiuass  auniswinenea seideuiTines

o

gaan1sUszanaAvasineuiidunu sudeuisveanedinesiutu FBvesiensuuumaives
YUIAEN  @un1sdad  aunisundiws  38nsdundudmsunmsuiaunsdseyiuslddadu (35
wasduiinga) aumsliiBaduvosaunsidseyiussessufunils

Numerical, graphical and analytical solutions of first order nonlinear differential
equation, singular points, limit cycles, second order nonlinear differential equations : Van
der Pol's equation, analytic methods of approximation to periodic solutions, methods of
perturbation, the small parameter method of Poincare, Hill's equation, Mathien's
equations, the reversion method for solving nonlinear differential equations (integral

transform method), nonlinear equations of first order partial differential equations.
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206746 nsuUasisesuasnisussend 3(3-0-6)
Fourier Transform and Its Applications
Reulviidesriunoy  suAnuTuveUYRI ey
msulaaies wanmisuszatu  edduididny  uazdgdnualduiad  mquiuw
ﬁugmuazaaﬂmmu gﬂLLUUﬂﬁﬂWﬂ’] alnnsy  uazilawes niswdasaany  nsuszend
The Fourier transform, Convolution, Some useful functions and impulse symbols,
The basic theorems and the two domains, Electrical wave forms, spectra and filters,

Laplace transform, Applications.

206751 nMsdeneidaiiautugs 3(3-0-6)
Advanced Numerical Analysis
Roulviifesitunou mumwmﬁwamaﬂ{{aau 179 206341 way 206455
Vlumumi‘mﬁﬁm’eJ‘UmaﬂauﬂﬁiL%ﬂayﬁuﬁLLUUﬁiimmLLazLWG{JE}W%UULS‘BQLE’?u AUNIS
waseduiiles Jgmidweun  mMIlesendsilarvesaunsideeyiudieniineg 13
W1s1luan wazidslamesluan Myesziiaios wazn1suszuaAmanan nMsUszauaIlugag
aosndadeinay nsdufiinsevatenss msuftRdsiuaeiu aunsdufinga (nelanisuusei)
Review of the solution of ordinary differential equations and sets of linear systems,
difference equations, boundary value problems, numerical analysis of elliptic, parabolic,
and hyperbolic partial differential equations, analysis of stability and error estimates,
numerical double interpolation and multi-integration;numerical treatment of integral

equations (variation techniques).

206771 nguijanuuandy 1 3(3-0-6)
Theory of Probability 1
Reulvfidasinunay ANUALAUYOUTBIAOU
aned Usglivuaesld nismuiius Uiglienuiiendu uwasdiuwdsdu Heidunis
WANLAY Lazilsntudnuuzaniy

Measures,  measurable spaces, integration, probability spaces and random

variables, distribution functions and characteristic functions.

206772 ngufianuuandy 2 3(3-0-6)
Theory of Probability 2
Reulviidasriuniou 206771
NauINvesTILUsLUdudasy Jayminisidigdiunans unAnfsfuanuiiesdunuy
Foulwnduna noufleeslndn flaidugususuass
Sums of independent random variables, central limit problems, concept of

conditioning, martingales, ergodic theorems, second order random functions.
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206783 wAtAN153en15ANEUNT 1 3(3-0-6)
Operational Research Techniques 1
Reulviidesrunou  sumnuiuveUvesdey
NN191809LUUNITIBANTUNT ANUANITTLAL NMTIATIZAIATIVIY MUUANITINTUIU
Wl M3Aasziinsdnduls wuuTaesianAIrdudaiinug wuudiaounlnes
Operations research modeling, linear programming, network analysis, integer

programming, decision analysis, deterministic models, queuing models.

206789 WataidanassluntinAans 3(3-0-6)
Selected Topics in Mathematics
Roulviifesitunou mumwmﬁwawmé’aau
Junsussenelumdolndsneg fivhaulsluneadamans nszuniduniawnse
amzfoutuazifumheialddmsuiteiiunnaai
Lecture series are offered on topics of current interest in any area of Mathematics. This

course may be repeated for further credits on different topics.

206831 NN5ATIZRABULING 3(3-0-6)
Convex Analysis

Reulviidesriunoy  mumnuiureUvesFeY

LHRIABULINTUALTNATUABLING  SEUIUAULAZNITAILA  LWAABUNINGLAZNITMIALIIE
fign 1wareunNdBsiivanenin anzgfuvesuisnade nquinnedtu funsiiouduazieuls
voarnedign tumeuis

Convex sets and convex functions, hyperplanes and conjugacy, convexity and
optimization, polyhedral convexity, geometric duality framework, duality theory,

subgradients and optimality conditions, algorithms.

206832 AN5AATIZITILUSHU 3(3-0-6)

Variational Analysis

Reulviidesrunoy  sumnuuveUvesFeY

Agsaauazsan anadureuind nysuazdndanquasain siadiaduusiu afndiuuy
YNl dumeTnitvluarduinsifew] nsvhaiu n1sdaniusien

Max and min, convexity, cones and cosmic closure, variational geometry,

epigraphical limits, subderivatives and subgradients, dualization, monotone mappings.
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206891 widantAwnALnAIEns 1 3(3-0-6)
Special Topics in Mathematics 1
Roulviidesituien  amudeunsvuiivisedutadinAnwegiaies 12 miefn
WIORUAUWILTO U dOY
shdofiawmendamanitiduiiugiudmiunsiiverdnug Tunisuasin 9
AT LALADNATIUA"
Approved selected mathematics topics which are the bases for dissertation in both

horizontal and vertical aspects.

206892 wdaNAENIALAAIEAS 2 3(3-0-6)
Special Topics in Mathematics 2
Roulviidestuton  amsdounszundvissdiusudfinfnwegiaiey 12 wihein
VEORNUAUAUYD LTSI dOU
Fatefiavnsndamansiluniugiudimiunisiinednus luwuinirwasdn 89
AT lALADNATIUA"
Approved selected mathematics topics which are the bases for dissertation in both

horizontal and vertical aspects.

206893 Ao NAENINAUAAIENS 3 3(3-0-6)
Special Topics in Mathematics 3
Roulviidesituten  amadounszundvissdiusudfinfnwegiaiey 12 wihedn
VEOANUAUAUYD LTSI dOU
Fatefiavnndamansiiluniugrudmiunisiinednus luwuanawasin 49
AT lALaDNETIUA"
Approved selected mathematics topics which are the bases for dissertation in both

horizontal and vertical aspects.

206894 WadaNAUNIeANAAIEnS 4 3(3-0-6)
Special Topics in Mathematics 4
Roulvfideswudoy  awmdounssunidnssautufindnwiegisiios 12 wiesin
VEORUAIUTILYO UL ADU

n @9

=

deiawnsndamansiiduiugiudmiunsininerinug Tuswiniuas
AP leaenaTTuan
Approved selected mathematics topics which are the bases for dissertation in both

horizontal and vertical aspects.
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206895 Usymiisagssaudeyeytan 1 3(3-0-6)
Special Problems at Doctoral Level 1
Roulviidesituien  amedeunssuiivisedutadinAnwegiaies 12 miefn
WIORIUANUIUYOUTBI dOU
vdefimmeadamaniifideogluaimaulaludagiu dmnsmainlfidenassuda
Tnfnwasdosdnudenuosnieldnisaunuueenansd wastindnwdeuauesenundousid
msaeuliniUan nusinanagdeslddudunimensiinerinusvioidy Weaweuusyan
Lo
Approved special selected topics of current interest. This is an independent study
course studied by student under supervision. Report and oral examination are required.

This study is not to be a part of the dissertation

206896 Usymiisawseauueyeytan 2 3(3-0-6)
Special Problems at Doctoral Level 2
Roulvfidawinunoy  amsdounssuiivsedudufinfnuetiees 12 wiieda
VEORNUAUAUYDUTBIdOU
vdefimueadamaniifideogluaimaulaludagiu fmnsmadnlfidenassuda
tnAnwasdesinwdemuasneldnismugureseansd uasinfnundonauemenundousial
nsaeulinlal susenaiagdedhidudiuniaesnisiiinerdinug weide Wielauesu
Usgyegyen
Approved special selected topics of current interest. This is an independent study
course studied by student under supervision. Report and oral examination are required.

This study is not to be a part of the dissertation

219720 NNAATIZAIUUNING 3(3-0-6)
Matrix Analysis
a oy 1 1 <@ a
Noulvndasdiunan  AUAMUALTDUTDIN AT
ATANEAUZIANIZRAWETANYAZIANIE  Wazn1ieaay gluns ANEARY  LavnITaNya
sUwuutuald  eesiiiiouaming  dundsiavinasinesiutuvesdidnuazianie  lwvisnguan
WUUDULAZIIVENGNIUINLULBUIVS N UINLazLIVS NG Ay

Eigenvalues, eigenvectors and similarity, unitary, similarity and equivalence, canonical forms,
Hermitian matrices, locations and perturbation of eigenvalues, positive definite and semidefinite

matrices, positive and nonnegative matrices.
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219741 GHNE PR DINISERE) 3(3-0-6)
Partial Differential Equations
Roulviidesitudeu  uaufiurouvesnIadz
wnAndewu aumadseyiusdensusunis nmsduunaunaBeyiusdessuiuans
Jaumeveuuazlamaniudu aunsmsiiudn aunislewesTudn aun1sdauin
Basic concepts, first order partial differential equations, classification of second
order equations, boundary and initial value problems, parabolic equations, hyperbolic

equations, elliptic equations.

219753 N13NATITATIANAY 3(3-0-6)
Numerical Analysis
Roulvfidosrudon  aumuiiuseuveiniaiv
ASATUIUAILFILAY NTATUIUUNINDG FUNSHVAMS LLTUEL nsUsEUauileandy
Computing with numbers, matrix computations, nonlinear algebraic equations,

approximation of functions

219761 N159180IUVULTIAUAAIENS 3(3-0-6)
Mathematical Modeling
Roulefidowinunon  suarufiureureaniadn
wnAndesiuReniuuuusiasnindamans masaedlaglidoya uuusasuuuigs
wuuiasauusaies uuusiasuuualawaafa
Basic concepts of mathematical modeling, modeling using data, discrete models,

continuous models, stochastic models.

219765 AAATERS TUNAANEATADUAN 3(3-0-6)
Mathematics in Quantum Mechanics
Reulviidesrunoy  suanuuveUvesFey
wqwa@mﬁmmm%mamyjﬂ?{u aunseAumseRned  Tlidudnvaianzwasaanie
aun1sravlu 3 37 sufeuiinmsUssinaudniuanugveuiun
The mathematical theory of wave packets, the Schorrdinger wave equation,
eigenfunctions and eigenvalues, wave equation in 3-dimensions, approximation methods

for bound states.
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219766 VOEHAIVANTIANAAENT 3(3-0-6)
Mathematical Control Theory
Roulviidesstution  muanadiureuresniaian
STUUNEIR NTATITRARALYRIsTUULTLEN anmidifldiazaninauauld nsvinli
wafiosnin anmidanals uasnadugvdlamzngy (szuuiimunuuazdanals)
Dynamical systems, analysis of solution of linear systems, reachability and
controllability, stabilization, observability and realization (Controllable and observable

systems)

219767 AfinAEAslungufusivanluii 3(3-0-6)
Mathematics in Electromagnetic Theory
Roulvfidoswinunau mummtﬁu%amméﬁau
nyeennmeslusEuuiiavsnszuenuaginansnay anuduaudlnih nguese
aout) ArmmuuuWand Tl npuennd wazaunsi 1 vesuundliad waluLazdng fih
laBianvsn LLazmm’«ﬂV\lﬂﬂ aun1sthdwes wavaunsaland auuwsuanasa nnvasllon-4n
M9 uazngieasvekenulf  usausiman Yaquimdnuazauimioniuimvan aunuuusey
NaLAZALNTLNNGIAE
Vector analysis in cylindrical and spherical coordinate systems, electric field
intensity: Coulomb's law, electric flux density:Gauss's law, Maxwell's first equation, energy
and potential, conductors, dielectric and capacitance, Poisson's and Laplace's equations,
the steady magnetic field, Biot-Savart law, Ampere's circuital law, magnetic forces,

materials, and inductance, timevarying fields and Maxwell's equations.

219768 AAAENS lunafAansvaslua 3(3-0-6)
Mathematics in Fluid Dynamics

Wauluiidaeinunoy  AIUAUTILYEUYRINIATYN

JauAIANTURINISIATOUNVRRdlra N NITRUSNYIAIaUNaAMaRsSYRINITINE aunis

A e & P a P A A& o

YIes-aland nsturaveswedirawuulsanunids nslvakvuianuuiiaidutuy waznisiva
wuutudiu

Kinematics of fluid motion, the conservation laws and the kinetics of flow, the

Navier-Stokes equations, flow of inviscid fluids, laminar viscous flow, and turbulent flow

219781 sqngﬂwmm'ﬁmﬂ"}mmzauﬁqﬂ 3(3-0-6)
Foundation of Optimization
Reulviidesriunoy  sumnuiuveUvesFey
AYUANISIBLEY N153AT1EREn 1LY A1uAN1T8InIs1Twes N153iAs1EnlaTadig
fvuamaidssnudy mamaivsnsfigallidady mimmmmsﬁqmLLuwma%u
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Linear programming, sensitivity analysis and parametric programming, network

analysis, integer programming, nonlinear optimization, multi-stage optimization.

219789 Wadaiaenassluadindnansussena 3(3-0-6)
Selected Topics in Applied Mathematics
Reulviidesrunoy  suANuTuveUvRI ey
nsusseneluhdelningg  faulalumsadamanitssgnd  nssuaAndannse
amuloutuastunheinlddmiuidofiunndiaiu
Lecture series are offered on topics of current interest in any area of mathematics.

This course may be repeated for further credits on different topics.

(3) WNINUIYYITNUS
206897 AuflnuS 72 wiagin
Doctoral Thesis
Reulviidesiunoy  I¥ueyiivhielassiud vidsamudouniouiumsiausvooysifhie
1A59519

Approved proposal or concurrent to Thesis proposal

206898 qudnus 48 wiaenn
Doctoral Thesis
d' dIQI ] 1 Yo va v Y 1 2 Gl a v v va v YV
Noulufdaenunau lmiuagumwaﬂaiﬂsﬂiﬂﬂLLaa NIDAMELUYUNIDUNUN ILEAUDVDDUNANIVE
1A5999

Approved proposal or concurrent to Thesis proposal

206899 qudnus 36 wiaenn
Doctoral Thesis
d' d'ﬁl 1 1 Y va o Y 1 1% & a b4 U va v Y
woulufdaenrunau lmuaymmmdmﬁ’mum MIDAIVLLUYUNITDUNUNITLEAUDVDDULAMIVD
1A59974

Approved proposal or concurrent to Thesis proposal
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4 ¥
A1En319158 As.gwmn  @ule

1.) Suparatulatorn R., Cholamjiak W., Suantai S., A modified S-iteration process for G-
nonexpansive mappings in Banach spaces with graphs, Numerical Algorithms, None, 1-12,
2017. doi:10.1007/s11075-017-0324-y

2.) Suantai S., Phuengrattana W., Proximal Point Algorithms for a Hybrid Pair of
Nonexpansive Single-Valued and Multi-Valued Mappings in Geodesic Metric Spaces,
Mediterranean Journal of Mathematics, 14, 62, 2017. doi:10.1007/s00009-017-0876-z

3.) Suparatulatorn R., Cholamjiak P., Suantai S., On solving the minimization problem and
the fixed-point problem for nonexpansive mappings in CAT(0) spaces, Optimization
Methods and Software, 32, 182-192, 2017. doi:10.1080/10556788.2016.1219908

4.) Klanarong C., Suantai S., Best proximity point theorems for G-proximageneralized
contraction in complete metric spaces endowed with graphs, Thai Journal of Mathematics,
15, 261-276, 2017.

5.) Tariboon J., Ntouyas S.K, Suantai S., Symmetric solutions for hybrid fractional
differential equations, Journal of Computational Analysis and Applications, 22, 1332-1342,
2017.

6.) Tiammee J., Charoensawan P., Suantai S., Fixed Point Theorems for Multivalued Nonself
G -Almost Contractions in Banach Spaces Endowed with Graphs, Journal of Function
Spaces, 2017, 7053849, 2017. doi:10.1155/2017/7053849

7.) Suwannaprapa M., Petrot N., Suantai S., Weak convergence theorems for split feasibility
problems on zeros of the sum of monotone operators and fixed point sets in Hilbert
spaces, Fixed Point Theory and Applications, 2017, 6, 2016. doi:10.1186/513663-017-0599-7

8.) Suantai S., Cholamjiak P., Cho Y.J., Cholamjiak W., On solving split equilibrium problems
and fixed point problems of nonspreading multi-valued mappings in Hilbert spaces, Fixed
Point Theory and Applications, 2016, 35, 2016. doi:10.1186/513663-016-0509-4
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