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(Algebra for Teachers)
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PLO 1

PLO 2

PLO 3
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PLO 7
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ASTUIUIBIVIAU

206753 msaounmina1anslagldnalulad
Teaching Mathematics Using Technology

206794 funwAdinmansavTuag

Seminar in Mathematics for Teachers

206795 FUNUNATIUNIANAANERNS

Seminar in Mathematical Projects

AsTUIUIY AN

206726 WypdimTadudmTuAg

Linear Algebra for Teachers

206727 WypglndmTung

Algebra for Teachers

206737 MTIATWRTRRnmMansdmiuag

Mathematical Analysis for Teachers

206774 auhaziludmiung
Probability for Teachers

Useygytinus

206797 Anendnusuiggn

Master’s Thesis

206798 NIAUAINDETY
Independent Study




nszuavIvIUnlud

ATTUIUIN PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 PLO 8

NITUIIY LGN
206715 aunsidailandudmsuag

Functional Equations for Teachers X X
206716 eaunsdmniuag

Inequalities for Teachers * *
206718 nguIuudmIuag 1 § )

Number Theory for Teachers 1
206719 nguiuudmiuag 2 y y

Number Theory for Teachers 2
206748 ARAANANSLTINTTINEMTUAT 1

Combinatorics for Teachers 1 * § *
206749 15uAledmsUAg 1

Geometry for Teachers 1 X X
206754 ININIAMUAIMTUAT

Computational Science for Teachers * * * X X X X
206758 AlnAANSLTINNTINEMTUAS 2

Combinatorics for Teachers 2 5 X X X X X X
206759 \5UANAEIUIUAG 2 y .

Geometry for Teachers 2

206760

LLUUﬁhaaalf'“mﬂaimmam%ﬁm%mg

Mathematical Modeling for Teachers




ATTUIUIN PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 PLO 8

206770 aglamansNTRiukaesnUsEiudedmsung

Mathematics of Finance and Insurance for Teachers
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1 2.A0d. 787 (206787) LaifinsUnaouluge 59
Theory of Statistics for Teachers

PUNUEAA 3 WIehn
Woulvdesruney : 206332 and one year courses in

statistic, basic concepts of set theory; some probabilistic

concept; or consent of the instructor (for plan B only)
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1.0 726 (206726)  NypslniBadudmiuag

Linear Algebra for Teachers

Tumieia 3 wihene
Reulaiidewrunou : mumiuveUveaau

1. ANDBUNYENWY
ATEUIIT LALLM
ASTUIUIN

2. \aNaanSMITeus
Y8INTEUIWIN (Course

Learning Outcomes)

1. t9nasuUY

2. tand1ThUY

1. Uumesunednuwarnssundvuasdomnszuinin
Wielilaumaneau viuade aenndeadusiuiudalud
aaua%aLLaxmaUﬂqmﬁ’UU%wmmLf‘rammzmu%ﬂu
Uaqdu

2. \iianadnsnsiFousvesnsyuudn (Course Leaming
Outcomes) vielwasnadaatun1sdanisisounisasuly
5 UlUU Outcome-Based Education (OBE) lagauisa
”Z’mmamiﬁ'aui’ﬁaamﬂa”aaLﬂul"dmu Program Learning
Outcomes (PLOs) ¥e4cngns

1A, 727 (206727)  fiwadlndmiuag
Algebra for Teachers

UIUKUAA 3 ReAR 3(3-0-6)
Goulafidewuniou : 1.a0. 414 (206414) uaz
2.A04. 412 (206412) 138 2.A8. 425 (206425) ;
VEoRUAMUTINYEUTOIEDU (FmSULHY U
i)

1. eAn

2. Raulvfdesunoy

3. ANDBUNYANWY
ASTUIIVILALLLBYN
ATTUIUIN

4. iaNaansIEeus
V8InEUININ (Course

Learning Outcomes)

1. 2 iwAn
2(2-0-4)

@
2. MUAINUAUYDY

YDIEABY
3. LONATUUY

4. LeNETUY

1. UumibeAniioliinnumuizay aenndosiusiuim
%ImﬁaauﬁqLLazmaUﬂqmﬁUU%wmaqLﬁammsmu%w
Tutagiu

2. Ysuiteulviidewuneauiislidanumunzay fuade
LLazmamqmﬁ’w%ma&Lﬁammzmu%ﬂu{]mﬁu

3, YSueSunednuanssuaiv wasiilomnszuanin
el danumanyau viuaie aenndeatusiuudalud
aaua%aLLasmaUﬂquﬁ’w%wmmLﬁfyammzmu%ﬂu
Yaqiu

4. WanadwsnsiSeusvesnszuIuin (Course Learning
Outcomes) i alwaanadasfunisdanisiseunisaouly
3 UlUU Outcome-Based Education (OBE) laga1uisa
5’@wamm%‘&mi’ﬁaamﬂa"mLflu"Lﬂmu Program Learning
Outcomes (PLOs) YBIVANGAS




aduil NITUIIV AU druiidsuuas wWasuuUaudu AAKA
3 AL 737 (206737) Meleseidsadinmansdiniuag | 1. Jedenszuiuden | 1. MATH ANAL FOR TEACH 1. Ysudedonszuninnndanguiteliinnumsnzay
Mathematical Analysis for Teachers | 218909y uaz ey
2. MeBuanwle | 2. lenEShuY 2. USudesunednuagnszuaiviwasdonnszuanie
RUmiein 3 miein nssUIITINAY dieliflmnumanzan viuasty aenndesiudiuouiiluiiaou
Foulviidossiunon : mumnuiuveuvesiaeu ovnszuain TauazasounauivuTunveevnsrunduilutagiiu
Abbr : MATH ANALYSIS FOR TEACHERS 3. LfisNAdNSNNS 3. LONATUUY 3. lunadnsN1515oudveansz AT (Course Leaming
1SEU3VDINTHUIIN Outcomes) 1t elwaoandaatun1sdanisissunisasuly
(Course Learning 3ULUU Outcome-Based Education (OBE) lnga1uisainna
Outcomes) ﬂﬁﬁ'&miﬁaamﬂéjmvﬂﬂﬂmm Program Learning Outcomes
(PLOs) wpawcingms
4 e 753 (206753) msaeundamaniuazimelulad | 1. Fenszurnin 1. Msaoundnmanslagld 1. U3udenszunAmamlneuaznndsnguiieliiiaii

Mathematical Instruction and

Technology

F1IUNLIEAR 3 BUBNR 3(2-2-5)

Foulviifesriunou : muaiureuvesaou
Abbr : MATH INSTRUCTION AND TECH

M lneuay
AYIBINGY
2. dnwaznuIenm

3. Fatonszuiuin
AYIBINGY

4. AaSUYANYE
NTEUATILAY
dlemnszunian

5. unadnsnns
SyusveInsEuNAN
(Course Learning

Outcomes)

imaAlulad (Teaching
Mathematics Using Technology)
2. 3(3-0-6)

3. TEACH MATH USING TECH

4. LeNEILUY

5. LBNATLUY

mmxamLLazmaUﬂqmﬁw?wmadLﬁamﬂﬁxmuﬁ‘uﬂu
Taqiu

2. Usudnuauzmbeisliirenndesiudnuaznssuiini
\WasuuUAS

3. YSudedenszundnnmndinguileliaenadesiuie
nsTUNANNSINguAvTUUTsnl

4. Uuresunednuarnszuiwivikasiomnszuaniv
wielvidanamangan suaty aenadestusiuudalusiaou
WauaraseurguiuUTUBNtomnszuAvlutiagtu

5. Wi uNAGNS 11515 8u3V8aN5E VLAY (Course Learning
Outcomes) i elasnadastun1sdnnisissunisaouly
3ULUU Outcome-Based Education (OBE) laganunsninua
m'ﬁL%'ﬂuiﬁﬁ@ﬂﬂé’mLﬂulUmu Program Learning Outcomes
(PLOs) weawmdngms
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2.A04. 774 (206774) ananiasdudmsung 1. AeBunednuny 1. lenansuuy 1. Ufuesuisdnuaenszuruivinasiion
Probability for Teachers nszuAnuanion nszuruTvd ol dadnumungan Wuade
NTLUILIN aonndostuiuudilusiiaeusiuazasoungy

SAULERA 3 A ﬁw’%umaqLﬁamﬂswm%ﬂuﬂﬂqﬁu
Heoulvidowiureu : mummiiureuvesaou 2. iuradndnsFous 2. 1ONEITUUY 2. LﬁuNaé’Wﬁ‘miL‘%auiﬁupaﬂixmu%ﬂ (Course
99n32UUI (Course Learning Outcomes) Ll ol d@onad aanung
Leamning Outcomes) Tan1siTeun1sasulugukuy Outcome-Based
Education (OBE) Tnganunsniananisiious
donma 03U uluniu Program Learning

Outcomes (PLOs) Y04%angns

6 104 794 (206794) Funwadinenansdmsung 1 1. Fonsrundnamwlve | 1 Suwnademanidmiuag | 1. ﬂi"u%amwau?mmwﬂmLLazmmé’mamﬁdﬁ

Seminar in Mathematics for

Teachers 1

FIUIUNUILAR 1 IR
Waulyfseaiuney : dnAnwvusin@Ene
Abbr : SEMINAR IN MATH FOR TEACHERS 1

wAZAYIINGY

2. YpYBATLUIWIVINIY
BN
3. Woulviidasunay

4. ANTUILANYENTTUIUY
AV aLlaynTE U

5. LA N1ISEuIves
A2 (Course

Learning Outcomes)

(Seminar in Mathematics
for Teachers)
2. SEM IN MATH FOR TEACH

3. AuAAIUYTR UTRIEFADY

4. 18naTuuUy

5. 19naTLLuY

danumnzauuwagAsauAauivuIunveLilonm
nsgunAnlutegiu

2. Ufudedenszundnmmdnguiieliaonndas
futensyundnamsanguiiuiuusinl

3. YSulteulviidessinunouiiieliiamumanzauuay
FaLau

4. Usudesuednungnssuniviwasdevnzuiu
Apniteliiaumngan viuady deandesfudiuiy
Falusfl aeuaisuazasounquivuiunvond om
nszuAntutagiu

5. Wanadwsn1515uTv03nIEUINTNT (Course
Learning Outcomes) vt eliaanndasiun1sdnnis
L%Elum'iaauslugmmu Outcome-Based Education
(08E) InganansaanansiSousiiaanndeadulumy
Program Learning Outcomes (PLOs) U0 sviangns
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1A, 795 (206795) dusunadinenansaniuag 2 1. Fonszundnnwilng | 1. dunuilasenums 1. Yfudonssudnnmwilvewasmwdanguiiiels
Seminar in Mathematics for wAZAYIINGY AMNAIERNS (Seminar in ﬁmmmmxamLLaxmaUﬂqmﬁ’w%umaqLﬁwam
Teachers 2 Mathematical Projects) nszuainlutagiu
2. FotonszunuAvinim 2. SEM IN MATH PROJ 2. Uudedenszundnnmdnguiiielfaenndas
SULAERR 1 iaeRe é’aﬂjw L ) ) ﬁu%iﬂzzmuzfu;]m?ﬂé’laﬂmiﬁﬂigﬂgﬂwai
devluidsninunoy - Thanwtadadng 3. Roulavidewiunau 3. MIUANILAUYO UTDEADY ’i UsuReulviidesrunowieliiauminzauuay
Abbr : SEMINAR IN MATH FOR TEACHERS 2 o a o %WL%;LJ o o o - &
4. MaSUNEANYAUZNITUI | 4. LONAITIUY 4. USureduiednuyaynszuiuinuaziiomnszuiu
Auailemnszunin Jynfielidienumngay viuas aoandesiusiua
Falusfl aeuaisuazasounquivuiunvond om
nszunAnludegiu
5. WisnadwsnisiFeusues | 5. lenansuuy 5. I unAd NS 1515 U veanTEUIuTYT (Course
N32UIIN (Course Learning Outcomes) il alWaonndasiunisdans
Learning Outcomes) L%‘Bumiaaﬂugmwu Outcome-Based Education
(0BE) InsanansaianansiSousiiaanndeadulumy
Program Learning Outcomes (PLOs) suawé’ﬂqm
8 1.A04. 797 (206797) neniinusUsggln 1. Geulviidosiunou 1. f3ueysiivhdelassine | 1. Uuleulviidesiunouieliiinruumnya

Master’s Thesis

wwmheiin 12 mheia
Reoulefidesiuneu : lasueydArmidalasasnuadd
vseameLlgunoudunisiausvesyiimivelasesne

2. \anadnsnsiSeus
V99n5¥UIWIN (Course

Learning Outcomes)

INYTUNUSLAD Y3
amgldgunsaununsiaue
YeaulAMTalATesng
Ineinus

2. LONEISHUY

LazuELY

2. Wiamadnsnsiseusueanszunin (Course
Learning Outcomes) iielifaanndasiunis
%’ﬂmiﬁ‘aumﬁaaﬂugmwu Outcome-Based
Education (OBE) Imammaaifmwamiﬁauiﬁ
aonmdoudulunu Program Learning
Outcomes (PLOs) Ue4Mangns
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il NITUIIV AU druiidsuuas wWasuuUaudu WARA
2.A04. 798 (206798) M13AUATIBATY 1. \ismadwsnsGend | 1 lenansuuy 1. Wiunadnsnsi3euiveenszuruie (Course
Independent Study Y99n38 UM (Course Learning Outcomes) +ii alWaennd aafunis
Learning Outcomes) Tan13t3unisasuluguuuy Outcome-Based

Education (OBE) laga1u130dANaN15iSgus
donma 03tU uluniu Program Learning
Outcomes (PLOSs) UBMangns

FUIUNUILAR 6 KUIWAR
Reulviidaaiuneu : lasueylifdelasesnenis
AUAINBATEWAR V30amMEL TEUNSBUNUNSHEUDUD

audAvelasesensAuaindasy

nsUsuUgaInszuAning s tkuanuiuseuanaaznssunstudinAnvidssiausinenmans Tunisussyudeuiiansandunsdiey Wetudl 9 Weoulguieu w.e.

2565 fvualidnavasuldfasninn1sinef 1 In1sdnwn 2566 Wusuld

Viensand

WANEATIANTY AT.NAITIEL WIEUUR)
59IAUAENEIIINTT UJURNITUNU
ANURAAEINYAERS
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A52UAMUIVINA 31U 11 NTTUUIY fell

Aaudi Fonszuruin wdaEnn

1 2.A0d. 715 (206715) aunsieilaidudmiuag 1(1-0-2)
Functional Equations for Teachers

2 1.A0U. 716 (206716) DAUNSAMIUAT 1(1-0-2)
Inequalities for Teachers

3 1.A0M. 718 (206718) Nwinuudmivag 1 1(1-0-2)
Number Theory for Teachers 1

4 1AM 719 (206719) Nawiuiudmiuag 2 1(1-0-2)
Number Theory for Teachers 2

5 1.A04. 748 (206748) adlamansidinnsindmiung 1 1(1-0-2)
Combinatorics for Teachers 1

6 2.A0L. 749 (206749) L5V IANAEMIUAT 1 1(1-0-2)
Geometry for Teachers 1

7 1.A%. 754 (206754) Inensanundmniuag 2(2-0-4)

Computational Science for Teachers

8 .00, 758 (206758) AtlaFansiiansdndmiuag 2 1(1-0-2)

Combinatorics for Teachers 2

9 1.A0. 759 (206759) Lsvadindmiuag 2 1(1-0-2)

Geometry for Teachers 2

10 1.4, 760 (206760) Wuuiaeuisndinmansaviung 2(2-0-4)

Mathematical Modeling for Teachers

11 2.A94. 770 (206770) mﬁmmam%miL’EuLLasmiﬂiaﬁ’uﬁﬂéwﬁUﬂg 2(2-0-4)

Mathematics of Finance and Insurance for

Teachers
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= a a [
FNYALLRYAVDINTEUIUIY (NTEUIUIVIUTUUF)

1. YosauganAnen  uv1Anerderdesiva (CHIANG MAI UNIVERSITY)

2. AMZ/N1AIYY AMZANANENS MAYIANINAERS
Faculty of Science Department of Mathematics
3. SWANTZUIUIV 1.0, 726 (206726)
Fonszuawivn fuadladadudmiuag (Linear Algebra for Teachers)
4. B8N 3(3-0-6)

nuai 1 Yayanaly

1. viangnsuazUszinnvanszuuin

1.1 nszuandvnidlddmsu
M sénansinermansumidin anwivinisaeundammans
O wanendnans

1.2 YZanvaInszuIulavn
O Fudadu O Tuanwdun O wenanan
M 391800 M luanvin O wenanan
O Swsuideulvvesanvivn
O Aveniiwus/quijinus/msfuaidasy

2. 9191394 URRYAUNTEUIYILAZD T FaU
2.1 9191394 3UnvaU
FRIANENTINTE 75150 Buaieu
2.2 9191384s0U (nAL)
599ANa0519158 A5.150UT Buanfou 509A1a0319158 As.ady Juwn
AeAan319138 As.UTeuy Tuuves

3. pansfne/AulifiFeu

WUy 2

aAmsEnwdl 1 4097 1 viemanisfinund 2 4T 1 vienianisfinundl 1 Ul 2 (mAUnd)

91 1 Founanau U7 1 viethedl 2 Weullau-ngunay FuD7 1 wietaedl 1 Wounanau Ul 2
et 2 Woudunau-ngumen Ul 2 (nafiey)

Wuu 3

aemsfinendl 1 5T 1 viemansfinundl 2 FuTR 1 vFemamsinuil 1 U
vianiansAnend 2 Sul 2 (maUnf)

91 1 Founanau U7 1 vietedl 2 Weullau-ngunay FuT7 1 wietaedl 1 Wounanau Ul 2
viersil 2 eufivnau-nguniay Fu97 2 vietsdl 1 ieunaian 4497 3 (nafi)

4. ganuiiseu
M Tuanuiissvessminedodod
O wenaouiinwesmImendodeddigd (S2U) s

5. SutilussaduaniionasdazldmUEneuazsuziimadmnnsunindnyiduseyana
Liieendt 1 iluwiodunn
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NUINT 2 ANWUZHAZNITAIUNS

AMLINYAENS
3(3-0-6)

AAIVIAUAAENS
.00, 726 (206726) WyadinBadudmiuag

AnwaEnITUIIN M vssene O yjdfnas
O Anugda O 3nenfinus/guijinus/nmshunidass
nsdauazUsufiuna M Ar O su Ovr

n30lvaINTEUIUIY Selected Topic O suswrumireinazsauivonisdnianisanemnase

O suswnuninefsazauiion1sdnsan1sanyiingansanen
Roulaiidesiuiow @ mumudiuveuresaeu
ANDSUNYANWULNTZUIUAIY

wvisnduazfnesiiuuud svuvaunsdady Uigiiunnes mauvaudady manvusiamzuazinmnes
anwaziane Yigiinaaunely nsuszendvesiyndiniady

HAANSN1538UTVaINITUIIY (Course Learning Outcomes: CLOs) : Hnfnwananse
CLO 1 : uduagnngiszuvannmadadulaglaiseng g sabsn1smInLuuIN&-20suaULazIIvang

WY

CLO 2: figauazldaudfivauuninduarfinosiiuuud

CLO 3 : figauaudfvnalsen1sveaUsgiiinees wu U3gldes wansun nasaudadu anududaszd
WU gIuvan 48 uazn1suuandedu

CLO 4 : wuawi3nd inefiua 5ud Adadudu WAZAUENNYBINTUUALTALE LagMTUAsusUndn

CLO 5 : AUIANaN LRI LAZLINMBTANBALIANIE kAT UsTENANUNITIAINBUTBITEUANNTTT
AUNUS

CLO 6 : Muwnmagunglukazyuszyinnmed amTaauNTRmINTeanmes wavadsgundndtenn
wargundniBeismindsndlagldnszuiumansiu-viio

CLO 7: vhumindaumasleglusunusssuasussyuidaiaan

CLO 8 : Ussgnasadinigadulunmsuiwaginsesilangdyminuiaula

AUFBAARDIVBY PLOs UasnaanwsN1sieuivanszuudun (CLOs)

PLOs / CLOs

CLO 1

CLO 2

CLO 3

CLO 4

CLO 5

CLO 6

CLO7

CLO 8

PLO 1

X

X

PLO 2

X

X

PLO 3

PLO 4

PLO 5

PLO 6

PLO 7

PLO 8




Wovnsyuauiun Fuautalasussene
1. WvsnduasAmesauuua 6
1.1 lvsngiagn1saniunswnsng
1.2 Wvn3ndyaguuaznIsHARULINING
1.3 Msmimesiuuudlagnisnszaeiiusenausiuien
1.4 audRvesmmesiuuuinasuniigayl
1.5 MslaseilandYyminaula
2. STUVANNIITLEY 4.5
2.1 WYSnELaySTUUANNSIDaEY
2.2 FLOIRUUUA LUVSNINARY LagSEuvaNnsIdady
2.3 Addutuvenvidng
2.4 niwnszilanddaymiiinaula
3. USplinnwes 13.5
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Department of Mathematics Faculty of Science
MATH 726 (206726) Linear Algebra for Teachers 3(3-0-6)
Course Type M Lecture O Lab

O practicum [0 Thesis/Dissertation/!.S.
Measurement and Evaluation M A-F O s Or
Selected Topic (if any) O count the accumulated credits for graduation every times

O count the accumulated credits for graduation one-time only
Prerequisite : Consent of the instructor

Course Description
Matrices and determinants, systems of linear equations, vector spaces, linear transformations,

eigenvalues and eigenvectors, inner product spaces, applications of linear algebra

Course Learning Outcomes (CLOs) : Students will be able to

CLO 1 : solve and analyze systems of linear equations using several methods including Gauss-Jordan
elimination method and inverse matrices;

CLO 2 : prove and use properties of matrices and determinants;

CLO 3 : prove some properties of vector spaces such as subspaces, spanning sets, linear
combinations, linear independence, basis, dimensions and linear transformations;

CLO 4 : find matrices, kernel, range, rank and nullity of linear transformations and change of basis;

CLO 5: compute eigenvalues and eigenvectors, and apply to solve systems of differential
equations;

CLO 6 : compute inner products and angle between vectors, verify orthogonality of vectors and
construct orthogonal bases and orthonormal bases using Gram-Schmidt process;

CLO 7 : diagonalize and orthogonally diagonalize symmetric matrices;

CLO 8 : apply linear algebra to solve and analyze interesting problems.

Course Contents No. of Lecture Hours
1. Matrices and determinants 6
1.1 Matrices and matrix operations
1.2 Elementary matrices and matrix inverses
1.3 Finding determinants by cofactor expansion
1.4 Properties of determinants and proofs
1.5 Analysis of some interesting problems
2. System of linear equations 4.5
2.1 Matrices and system of linear equations
2.2 Determinants, inverse matrices and system of linear equations
2.3 Rank of matrices
2.4 Analysis of some interesting problems
3. Vector spaces 13.5
3.1 Real vector spaces
3.2 Euclidean spaces



3.3 Subspaces

3.4 Spanning sets and linear independence
3.5 Basis and dimension

3.6 Row space, column space and null space
3.7 Rank and nullity

3.8 Analysis of some interesting problems

4. Linear transformations

4.1 Linear transformations

4.2 Kernel and range

4.3 Inverse linear transformations

4.4 Matrices of linear transformations
4.5 Similarity

4.6 Isomorphism

5. Eigenvalues and eigenvectors

5.1 Eigenvalues and eigenvectors
5.2 Diagonalization

5.3 Orthogonal diagonalization

6. Inner product spaces

6.1 Inner products

6.2 Angle and orthogonality in inner product space
6.3 Orthonormal basis and Gram-Schmidt process
6.4 Change of basis

6.5 Orthogonal matrices

7. Applications of linear algebra

7.1 Geometry of linear operations on R?
7.2 Least squares curve

7.3 Electrical networks

7.4 Markov chains

7.5 Graph theory

7.6 Leontief economic models

7.7 Computer graphics

7.8 Fractals
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THA: Xl

Fonszuaui : LINEAR ALGEBRA FOR TEACHERS
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Department of Mathematics Faculty of Science
MATH 727 (206727) Algebra for Teachers 2(2-0-4)
Course Type M Lecture O Lab

O practicum [0 Thesis/Dissertation/!.S.
Measurement and Evaluation M A-F O s Or
Selected Topic (if any) O count the accumulated credits for graduation every times

O count the accumulated credits for graduation one-time only
Prerequisite : Consent of the instructor

Course Description

Groups, rings, polynomials

Course Learning Outcomes (CLOs) : Students will be able to
CLO 1: prove results related to groups, subgroups, cyclic groups, group homomorphisms, cosets,
symmetric groups, normal subgroups and quotient groups;
CLO 2: find the order of an element, the number of cosets and the order of a quotient group;
CLO 3: explain important theorems, including Lagrange’s theorem and isomorphism theorems;
CLO 4 : prove results related to rings, subrings, integral domains, fields and polynomial rings;

CLO 5: solve problems and prove results related to polynomials.

Course Contents No. of Lecture Hours
1. Groups 15
1.1 Definitions, examples and basic properties of groups
1.2 Subgroups
1.3 Cyclic groups and the order of an element
1.4 Group homomorphisms
1.5 Cosets and Lagrange’s theorem
1.6 Symmetric groups
1.7 Normal subgroups and quotient groups
2. Rings 7.5
2.1 Definitions, examples and basic properties of rings
2.2 Subrings
2.3 Integral domains and fields
2.4 Polynomial rings
3. Polynomials 75
3.1 Theories of polynomials
3.2 Relation of roots and coefficients of polynomials
3.3 Rational roots of polynomials
3.4 Irreducibility of polynomials

3.5 Analysis of some interesting problems
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Department of Mathematics Faculty of Science
MATH 737 (206737) Mathematical Analysis for Teachers 3(3-0-6)
Course Type M Lecture O Lab

O practicum [0 Thesis/Dissertation/!.S.
Measurement and Evaluation M A-F O s Or
Selected Topic (if any) O count the accumulated credits for graduation every times

O count the accumulated credits for graduation one-time only

Abbreviation (of Course Title) MATH ANAL FOR TEACH
Prerequisite : Consent of the instructor

Course Description
Real numbers, sequences and series of real numbers, continuity and differentiation of real valued
functions, Riemann integral, the complex plane and functions of a complex variable, continuity and

differentiation of complex functions, elementary complex functions, integration of complex functions

Course Learning Outcomes (CLOs) : Students will be able to
CLO 1: prove some properties and solve problems related to real numbers;
CLO 2 : prove some properties and test the convergence of real sequences and series;
CLO 3 : examine and solve problems related to continuity and differentiation of real valued
functions;
CLO 4 : examine and solve problems related to Riemann integration;
CLO 5: explain and analyze basic properties of functions of a complex variable;
CLO 6 : examine and solve problems related to continuity, differentiation and analytic functions;
CLO 7 : explain, calculate and analyze basic properties of elementary complex functions;
CLO 8 : evaluate integrals of complex functions by using definition, the Cauchy's integral theorem

and Cauchy’s integral formula, and apply to evaluating real trigonometric integrals.

Course Contents No. of Lecture Hours
1. Real numbers 3
1.1 The real field
1.2 Properties of real numbers
1.3 Analysis of some interesting problems
2. Sequences and series of real numbers 9
2.1 Convergent sequences
2.2 Subsequences
2.3 Cauchy sequences
2.4 Upper and lower limits
2.5 Series
2.6 Test for convergence
2.7 Analysis of some interesting problems
3. Continuity and differentiation of real valued functions 6

3.1 Limit and continuity



3.2 Uniform continuity
3.3 Differentiation of real valued functions
3.4 Analysis of some interesting problems
4. Riemann integral
4.1 Definition and existence of Riemann integral
4.2 Properties of Riemann integral
4.3 The first and second fundamental theorem of calculus
4.4 Analysis of some interesting problems
5. The complex plane and functions of a complex variable
5.1 Complex numbers
5.2 Algebras of complex numbers
5.3 Complex plane
5.4 Powers and roots of complex numbers
5.5 Formal definition of complex numbers
5.6 Topology of complex numbers
5.7 Analysis of some interesting problems
6. Continuity and differentiation of complex functions
6.1 Functions of a complex variable
6.2 Limits and continuity of complex functions
6.3 Differentiation of complex functions
6.4 Cauchy-Riemann equations
6.5 Analytic functions
7. Elementary complex functions
7.1 Complex exponential functions
7.2 Complex trigonometric functions
7.3 Complex hyperbolic functions
7.4 Complex logarithmic functions and complex powers
7.5 Complex inverse trigonometric functions and complex inverse
hyperbolic functions
8. Integration of complex functions
8.1 Contour integrals
8.2 Cauchy’s integral theorem
8.3 Cauchy'’s integral formula
8.4 Applications of integration of complex functions

for evaluating real trigonometric integrals
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NUINT 2 ANWUZHAZNITAIUNS

AAIVIAUAAERNS AMLINYAENS
2.0, 753 (206753) nMsaauntindansiagldmalulad 3(3-0-6)
ANWULNTZUIUIY M ussene O Ujianng
= a wa a a 4 aa 4 }% Y a
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Department of Mathematics Faculty of Science
MATH 753 (206753) Teaching Mathematics Using Technology 3(3-0-6)
Course Type M Lecture O Lab

O practicum [0 Thesis/Dissertation/I.S.
Measurement and Evaluation M A-F O s Or
Selected Topic (if any) O count the accumulated credits for graduation every times

O count the accumulated credits for graduation one-time only

Abbreviation (of Course Title) : TEACH MATH USING TECH

Prerequisite : Consent of the instructor

Course Description
Mathematical typesetting tools, dynamic geometric software, tools for basic simulation, basic

mathematical coding, using computer tools to solve mathematical problems and develop multimedia

Course Learning Outcomes (CLOs) : Students will be able to
CLO 1: use mathematical typesetting tools;
CLO 2: code basic mathematical scripts;
CLO 3 : use a dynamic geometric software and tools for basic simulation to solve mathematical
problems;

CLO 4 : develop mathematical teaching-aid using computer tools.

Course Contents No. of Lecture Hours
1. Mathematical typesetting tools 3
2. Dynamic geometric software 10.5

2.1 Problem solving on 2D Euclidean geometry
2.2 Problem solving on 3D and solid geometry
2.3 Problem solving on 2D and 3D analytical seometry
2.4 Problem solving on algebra
3. Tools for basic simulation 10.5
3.1 Basic simulation principles
3.2 Parameters and modeling based on parameters
3.3 Visualization of graphs of relations and functions
3.4 Simulation from real data
4. Basic mathematical coding 12
4.1 Scripts and algorithms
4.2 Loading and managing data
4.3 Loops and conditional statements
4.4 2D and 3D Arrays
5. Using computer tools to solve mathematical problems and develop multimedia 9
5.1 Strategies to solve mathematical problems using computer tools
5.2 Development of mathematical multimedia using computer tools
Total 45
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AN IATINTZUIUIY LAY

S1PATID YANSTUIUTEN

SWaNSTUIUIYI 206753 Tn1sAnen 2565 a1AnN1sAnsEI 1
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SUANSZUIUIY : 206753

suaanes : [Eed MATH
THA: ezl

Fonszuauien : MATHEMATICAL INSTRUCTION AND TECHNOLOGY
G nsaouadinAaasuazinalulad

A195UNLANEUINSTUIU Pedagogical theory of computer technology, design principles of instruction media
q%1 : for teaching mathematics, authoring tools for creating of instruction media, and
mathematical programs.
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dvsunisaauntinAans insasiindusunisaseianisaaudignauiaees TUsunsunng
AMBEAERS

wuaefia : 3(2-2-5)

Wauleieoewrunauidau consent of the instructor
(Prerequisite) :

Formerly: since /

wat9Auly : ananisdnenii 1 Tnnsdnen 2556

Close




uAa. 3
= a a o/
FYALLRYAVDINTEUIUIYT (NTLUUIYIUTUUN)

1. YosauganAnen  uv1Anerderdesiva (CHIANG MAI UNIVERSITY)

2. ABZ/ATAIYT AMZANANENS MAYIANINAERS
Faculty of Science Department of Mathematics
3. SWANTZUIUIV 1.8, 774 (206774)
Fanszuauin Anud1awidudmiuag (Probability for Teachers)
4. Ku28nA 3(3-0-6)

nuai 1 Yayanaly

1. viangnsuazUszinnvanszuuin

1.1 nszuandvnidlddmsu
M sénansinermansumidin anwivinisaeundammans
O wanendnans

1.2 YZanvaInszuIulavn
O Fudadu O Tuanwdun O wenanan
M 391800 M luanvin O wenanan
O Swsuideulvvesanvivn
O Aveniiwus/quijinus/msfuaidasy

2. 9191394 URRYAUNTEUIYILAZD T FaU
2.1 9191394 3UnvaU
Aerans1anse as.nagll WivsUsERu
2.2 9191384s0U (nAL)
Aerans1anse as.nagll WivsUsERu AEnTINSEe Asgnn aaulel
594A1a0319158 A3.9530M8 WY

3. pansfne/AulifiFeu

WUy 2

aAmsEnwdl 1 4097 1 viemanisfinund 2 4T 1 vienianisfinundl 1 Ul 2 (mAUnd)

91 1 Founanau U7 1 viethedl 2 Weullau-ngunay FuD7 1 wietaedl 1 Wounanau Ul 2
et 2 Woudunau-ngumen Ul 2 (nafiey)

Wuu 3

aemsfinendl 1 5T 1 viemansfinundl 2 FuTR 1 vFemamsinuil 1 U
vianiansAnend 2 Sul 2 (maUnf)

91 1 Founanau U7 1 vietedl 2 Weullau-ngunay FuD7 1 wietaedl 1 Wounanau Ul 2
vi3ersil 2 eufivnau-nguniau SuT7 2 videthedl 1 Weunaiau $uT7 3 (nafi)

o '

4. ganuiiseu
M Tuanuiissvessminedodod
O wenaouiinwesmImendodeddigd (S2U) s

5. SutilussaduaniionasdazldmUEneuazsuziimadmnnsunindnyiduseyana
Lieendn 1 Wiluwiodunn

40



41

NUINT 2 ANWUZHAZNITAIUNS

AATYIAAAAIENS AEINYIAENS
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Department of Mathematics Faculty of Science
MATH 774 (206774) Probability for Teachers 3(3-0-6)
Course Type M Lecture O Lab

O practicum [0 Thesis/Dissertation/!.S.
Measurement and Evaluation M A-F O s Or
Selected Topic (if any) O count the accumulated credits for graduation every times

O count the accumulated credits for graduation one-time only
Prerequisite : Consent of the instructor

Course Description
Foundation of probability theory, random variables, limit theorems, transformations of random

variables and random vectors, estimation and hypothesis testing, linear regression

Course Learning Outcomes (CLOs) : Students will be able to
CLO 1: explain and prove fundamental concepts of probability;
CLO 2 : solve problems related to discrete random variables and continuous random variables;
CLO 3 : prove some theoretical results in probability theory such as limit theorems, law of large
number and central limit theorem;
CLO 4 : solve problems related to transformations of random variables and random vectors;
CLO 5: solve problems related to estimation and hypothesis testing;

CLO 6 : solve problems related to linear regression.

Course Contents No. of Lecture Hours
1. Foundation of probability theory 10.5
1.1 Basic counting principles
1.2 Probability spaces
1.3 Conditional probabilities
1.4 Independence
2. Random variables 10.5
2.1 Discrete random variables
2.2 Continuous random variables
2.3 Expectation and variance of random variables
2.4 Multivariate random variables
2.5 Important types of random variables
2.6 Normal random variables
3. Limit theorems 3
3.1 Law of large numbers
3.2 Central limit theorem
4. Transformations of random variables and random vectors 6
4.1 Distribution functions and transformations of random variables
4.2 Transformations of random vectors
4.3 Chi-square, student distributions and normal random vectors



5. Estimation and hypothesis testing
5.1 Large sample estimation
5.2 Hypothesis testing
5.3 Small samples
5.4 Chi-square tests

6. Linear regression
6.1 Fitting a line to data

6.2 Inference for regression
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and hypothesis testing, and linear regression.
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Department of Mathematics Faculty of Science
MATH 794 (206794) Seminar in Mathematics for Teachers 1(1-0-2)
Course Type M Lecture O Lab

O practicum [0 Thesis/Dissertation/!.S.
Measurement and Evaluation O A-F M S/U Or
Selected Topic (if any) O count the accumulated credits for graduation every times

O count the accumulated credits for graduation one-time only

Abbreviation (of Course Title) SEM IN MATH FOR TEACH
Prerequisite : Consent of the instructor

Course Description
Analysis, criticism, discussion and report writing of interesting topics in theoretical mathematics or
teaching mathematics under supervision of lecturers. Grading will be given on satisfactory (S) or

unsatisfactory (U) basis.

Course Learning Outcomes (CLOs) : Students will be able to
CLO 1: present the selected research article, academic article or topic in theoretical mathematics
or teaching mathematics clearly and logically;
CLO 2 : write the report from the studies clearly and logically.

Course Contents No. of Lecture Hours
1. Analysis, criticism, discussion and report writing of interesting topics 15
in theoretical mathematics or teaching mathematics under supervision

of lecturers
Total 15
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Department of Mathematics Faculty of Science
MATH 795 (206795) Seminar in Mathematical Projects 1(1-0-2)
Course Type M Lecture O Lab [ practice/Practicum [ Cooperative Education
Measurement and Evaluation O AF M S/U Or

Selected Topic in Specialized Field O count the accumulated credits for graduation every times
O count the accumulated credits for graduation one-time only

Abbreviation (of Course Title) SEM IN MATH PROJ

Prerequisite : Consent of the instructor

Course Description
Analyze and criticize selected mathematical projects under given criteria, and introduce an approach
for developing the projects under supervision of lecturers. Grading will be given on satisfactory (S) or

unsatisfactory (U) basis.

Course Learning Outcomes (CLOs) : Students are able to
CLO 1: analyze and criticize selected mathematical projects under given criteria;

CLO 2 : suggest an idea for developing selected mathematical projects.

Course Contents No. of Lecture Hours
1. Analyze and criticize selected mathematical projects under given
criteria, and introduce an approach for developing the projects under
supervision of lecturers 15
Total 15
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Department of Mathematics Faculty of Science
MATH 797 (206797) Master’s Thesis 12 credits
Course Type O Lecture O Lab

O practicum M Thesis/Dissertation/I.S.
Measurement and Evaluation O AF M S/U Or
Selected Topic (if any) O count the accumulated credits for graduation every times

O count the accumulated credits for graduation one-time only
Prerequisite : Approved proposal or concurrent to Thesis proposal

Course Learning Outcomes (CLOs) : Students will be able to
CLO 1 : create the new knowledge in theoretical mathematics or teaching mathematics;
CLO 2 : present the new knowledge in theoretical mathematics or teaching mathematics clearly and
logically, which is written according to the format of mathematical thesis;
CLO 3 : demonstrate the ethics of researcher, self-discipline and responsibility in doing research.
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Tnein1s@eudulusuilasawesns@eusignunisauaindasynisnnamans
CLO 3 : uansliiuienuilassenussuvesinide anuiive waranusuiaveulunisvinide

AUFDAARDIVDY PLOs UasNaawsn1siieuivanszundun (CLOs)

PLOs / CLOs CLO1 CLO 2 CLO 3
PLO 1 X X
PLO 2 X X
PLO 3 X X
PLO 4 X
PLO 5 X
PLO 6 X X
PLO 7 X
PLO 8 X X X

wianalun1suTuusanszumdn

1 LNEaNSNSTeUSVeINTEUINIV (Course Learning Outcomes) Litalidennaadiun1sianisiseuns
aouluguuuy Outcome-Based Education (OBE) lnganinsaiananisiseuinaenadosduluniu Program
Learning Outcomes (PLOs) Y84%angns
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Department of Mathematics Faculty of Science
MATH 798 (206798) Independent Study 6 credits
Course Type O Lecture O Lab

O practicum M Thesis/Dissertation/I.S.
Measurement and Evaluation O AF M S/U Or
Selected Topic (if any) O count the accumulated credits for graduation every times

O count the accumulated credits for graduation one-time only
Prerequisite : Approved proposal or concurrent to independent study proposal

Course Learning Outcomes (CLOs) : Students will be able to
CLO 1 : create the knowledge in theoretical mathematics or teaching mathematics;
CLO 2 : present the knowledge in theoretical mathematics or teaching mathematics clearly and
logically, which is written according to the outline of mathematical independent study
report;

CLO 3 : demonstrate the ethics of researcher, self-discipline and responsibility in doing research.
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CLOs

¥

A5N153ANISIEUS

Y

BnsussEiunanisiseus

CLO 1 : @5 909ARNUIIANIRFNARNSIT
No ¥ viTondnFansdnIsaou

AN ILALIATIERUNANNIDY
WIDMTONALAAENSLT

Vg Ui isendinFansItnIsaeu
meldnsuuziveseansdi
UInwnsAuaindase Useenald
ANUSINeREaAansTun1TaINe
BIARNINAIAAIANSIDS

Vg viondnfansiinsaou

ASUMBEUBNANISANET 189U
NANTSAN®N

CLO 2 : 1laueaifnuIneAdnmans
\Bavgufisendinfansilanisaaula
pgtAULATaNmAaNNE Tnein1sieu
Julumudnlasswainisidsusenunis
AUATDATENIANINAENS

ﬁﬂLauawamiﬁﬂmﬁgﬂé}’aqmm
NaNAMAFAERNS lnelin15ilauy
Wulumualasswesmsideu
S1HUNTAUAIDETEN
ANAAERS

ASULEUBNANISANYY AT
UziiuAMNINENTIBAIUNTS
AuAINDaETY

CLO 3 : wanslmiiunamuilasseusse
99UNIVY ANUTITY wazANUSURATDU
Tunsvinive

UJURuaTe

Useiulnea1ansgnusnennis
AUAIDETY
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AN IATINTZUIUIY LAY

S18asLd YANSTUIUIYI

sWaNsSTUIUIYI 206798 Tn1sAnen 2565 a1ANIsAnEI 1

ATMY © AEANENANERS
sWanNszuauiI®n : 206798

suaonws : [ENeH MATH
THA: Rzl

Fonszuauie : INDEPENDENT STUDY
LY NSAUAINDASY

A1D5 UNYANEUENSEUIU
oy
nu29fim: 6

lgau‘lvﬁ'ﬁ'ﬂod'\udauﬁuu Approved proposal or concurrent to independent study proposal.
(Prerequisite) :

Formerly: since /

watuduld : nnanisdnenii 1 Tnnsinen 2561

Close



A52UAMUIVINA 31U 11 NTTUUIY fell

Aaudi Fonszuruin wdaEnn

1 2.A0d. 715 (206715) aunsieilaidudmiuag 1(1-0-2)
Functional Equations for Teachers

2 1.A0U. 716 (206716) DAUNSAMIUAT 1(1-0-2)
Inequalities for Teachers

3 1.A0M. 718 (206718) Nwinuudmivag 1 1(1-0-2)
Number Theory for Teachers 1

4 1AM 719 (206719) Nawiuiudmiuag 2 1(1-0-2)
Number Theory for Teachers 2

5 1.A04. 748 (206748) adlamansidinnsindmiung 1 1(1-0-2)
Combinatorics for Teachers 1

6 2.A0L. 749 (206749) L5V IANAEMIUAT 1 1(1-0-2)
Geometry for Teachers 1

7 1.A%. 754 (206754) Inensanundmniuag 2(2-0-4)

Computational Science for Teachers

8 .00, 758 (206758) AtlaFansiiansdndmiuag 2 1(1-0-2)

Combinatorics for Teachers 2

9 1.A0. 759 (206759) Lsvadindmiuag 2 1(1-0-2)

Geometry for Teachers 2

10 1.4, 760 (206760) Wuuiaeuisndinmansaviung 2(2-0-4)

Mathematical Modeling for Teachers

11 2.A94. 770 (206770) mﬁmmam%miL’EuLLasmiﬂiaﬁ’uﬁﬂéwﬁUﬂg 2(2-0-4)

Mathematics of Finance and Insurance for

Teachers




UAD. 3
S18aZYAYBINTZUIUIYY (NFzUUITNTATNL)

1. YosauganAnen  uv1Anerderdesiva (CHIANG MAI UNIVERSITY)

2. AMZ/N1AIYY AMZANANENS MAYIANINAERS
Faculty of Science Department of Mathematics
3. SWANTZUIUIV 1.8, 715 (206715)
Fonszuaudn aunslsilandudmiuag (Functional Equations for Teachers)
4. Ku28nA 1(1-0-2)

nuai 1 Yayanaly

1. viangnsuazUszinnvanszuuin

1.1 nszuandvnidlddmsu
M sénansinermansumidin anwivinisaeundammans
O wanendnans

1.2 YZanvaInszuIulavn
O Fudadu O Tuanwdun O wenanan
M 391800 M luanvin O wenanan
O Swsuideulvvesanvivn
O Aveniiwus/quijinus/msfuaidasy

2. 9191394 URRYAUNTEUIYILAZD T FaU
2.1 9191394 3UnvaU
HYIeMans19138 asiuu wdangla
2.2 9191384s0U (nAL)
AIeA1En319138 ATiuu wdangla

3. A1AN1SANEY/FUUNIS8u
LUU 2
AMANSANYIN 1 FUUN 1 NINIANISANYIN 2 FUUN 1 3N1ANNSANYIN 1 TUL

=

2 (mMaUn@)
| oA = & g & oA = = G A CIR | = Y Al
YN 1 Lﬂau(ﬁ;a’lﬂm FUUN 1 NIBVWN 2 LB UNUIAN-NE WNTAN PUUN 1 NI 1 Lﬂau@aqﬂﬂi PFUUN 2

WoraTl 2 iWeufunau-wgeniay FuT7 2 (nafiey)
LU 3
aAmsEnwdl 1 9007 1 wienianisfinund 2 Sul 1 vienansfinuil 1 udi
vianiansnend 25Ul 2 (maUnf)
Y29l 1 Founanau SulT 1 vFersed 2 Weufiuiau-ngunian G497 1 vietasdl 1 Weugaeu FuT7 2
Vet 2 euiiuiau-wgunau FuD7 2 wierasdl 1 Wounanau FuU9 3 (nefia)

o '

4. ganuiseu
M Tuaouiidaweaminedodesl
O wenaouiinswesmImendolodvgl (524) o

5. Suutalasdeduaviienansdaclimuinuuasuusiimalnnisunindnenluseysaa
liiteundn 1 Wilusseduan
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NUINT 2 ANWUZHAZNITAIUNS

AATYIAAAAIENS AEINYIAENS
2.A00. 715 (206715) aun1sideilendudmiuag 1(1-0-2)
ANWENITTUIIN M ussene O y§u@nns
=2 a wva a a 4 aa 4 14 Y a
O fnufua O 3nenfinus/auijinus/nmshunidass
nsiauazUsufiuna M Ar O s/u O
n30lvaINTEUIUIY Selected Topic O duswrumireinazauivonisdnianisdnemnase

O suswnuninefsazauiion1sdndansanyingansanen
waulviidasrrunou @ smurnuiuteuesdeu

AND5UNLANWUSASTUIUIYN
WanTu @unseTanandu

HAANSN1538UTVaINITUIIY (Course Learning Outcomes: CLOs) : Hnfnwananse

[

CLO 1: uitgwuaziigaunadndineiuilendunazanianugiuvesilanduy

v 5

CLO 2 : uillgymuazfigaunadnsineafuaunisieilendu

AUFDAARDIVDY PLOs UasNaawsN1si3euivainszuudun (CLOs)

PLOs / CLOs CLo 1 CLO 2

PLO 1 X X

PLO 2 X X

PLO 3

PLO 4

PLO 5

PLO 6

PLO 7

PLO 8

Wovnnszuaudan Srurutalasusseny
1. #andu 3

1.1 feffunazanifniugiuesilaidy

1.2 Herduniarenils

1.3 flefduihds

1.4 faiduaruiuis
2. aun1siaeilendu 12

2.1 amﬁaﬁugm

2.2 MsunaunsIdeilendu
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2.3 aumsiaileidurelad
2.4 wnzilanddymiiinaula
3 15
madanszuauividinandiediu Tdiiuanuiurevaniivssyuanenssunsdusindnyiuses s any
Inermans lunsusegudouiinnsandunsdfivy Wetufl o Weudiquisu wa. 2565 fuundaaeudousiann
nsAnendl 1 Imsdinwn 2566 LWudly

Vienssl
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§
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Department of Mathematics Faculty of Science
MATH 715 (206715) Functional Equations for Teachers 1(1-0-2)
Course Type M Lecture O Lab

O practicum [0 Thesis/Dissertation/!.S.
Measurement and Evaluation M A-F O s Or
Selected Topic (if any) O count the accumulated credits for graduation every times

O count the accumulated credits for graduation one-time only

Abbreviation (of Course Title) : FUNC EQUAT FOR TEACH

Prerequisite : Consent of the instructor

Course Description

Functions, functional equations

Course Learning Outcomes (CLOs) : Students will be able to
CLO 1: solve problems and prove results related to functions and their basic properties;

CLO 2 : solve problems and prove results related to functional equations.

Course Contents No. of Lecture Hours
1. Functions 3

1.1 Functions and their basic properties

1.2 Injective functions

1.3 Surjective functions

1.4 Integer-valued functions
2. Functional equations 12

2.1 Basic properties

2.2 Solving functional equations

2.3 Cauchy functional equations

2.4 Analysis of some interesting problems
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CLOs

BN3IANTEEUS

BnsussEiunanisiseus

CLO 1 : undgymuavigatinaansing v
Handusasaudanugiuvosilendu

U588 gnfnggluTuS U

AU @UTBLUY

CLO 2 : uidgymuaziigaunadnsine iy
aunsilailandu

U8y enfagslutusu

15U @OUTBLYYU




UAD. 3
S18aZYAYBINTZUIUIYY (NFzUUITNTATNL)

1. YosauganAnen  uv1Anerderdesiva (CHIANG MAI UNIVERSITY)

2. AMZ/N1AIYY AMZANANENS MAYIANINAERS
Faculty of Science Department of Mathematics
3. SWANTZUIUIV 1.8, 716 (206716)
Fonszuaudn 2aun15d1m3uA3 (Inequalities for Teachers)
4. B8N 1(1-0-2)

nuai 1 Yayanaly

1. viangnsuazUszinnvanszuuin

1.1 nszuandvnidlddmsu
M sénansinermansumidin anwivinisaeundammans
O wanendnans

1.2 YZanvaInszuIulavn
O Fudadu O Tuanwdun O wenanan
M 391800 M luanvin O wenanan
O Swsuideulvvesanvivn
O Aveniiwus/quijinus/msfuaidasy

2. 9191394 URRYAUNTEUIYILAZD T FaU
2.1 9191394 3UnvaU
HYIeMans19138 asiuu wdangla
2.2 9191384s0U (nAL)
AIeA1En319138 ATiuu wdangla

3. A1AN1SANEY/FUUNIS8u
LUU 2
AMANSANYIN 1 FUUN 1 NINIANISANYIN 2 FUUN 1 3N1ANNSANYIN 1 TUL

=

2 (mMaUn@)
| oA = & g & oA = = G A CIR | = Y Al
YN 1 Lﬂau(ﬁ;a’lﬂm FUUN 1 NIBVWN 2 LB UNUIAN-NE WNTAN PUUN 1 NI 1 Lﬂau@aqﬂﬂi PFUUN 2

WoraTl 2 iWeufunau-wgeniay FuT7 2 (nafiey)
LU 3
aAmsEnwdl 1 9007 1 wienianisfinund 2 Sul 1 vienansfinuil 1 udi
vianiansnend 25Ul 2 (maUnf)
Y29l 1 iFounanau SulT 1 viFersd 2 iWeufiuiau-ngunian G437 1 vietasdl 1 Weugaeu $497 2
Vot 2 Weuiiuiau-nauniay FuT7 2 wieraedl 1 Weunanau FuTT 3 (nafiew)

o '

4. ganuiseu
M Tuaouiidaweaminedodesl
O wenaauiifiswssmImendo@oddmgl (S24)

5. Suutalasdeduaviienansdaclimuinuuasuusiimalnnisunindnenluseysaa
liiteundn 1 Wilusseduan
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NUINT 2 ANWUZHAZNITAIUNS

AATYIAAAAIENS AEINYIAENS
2.A0. 716 (206716) adumsdmiuag 1(1-0-2)
ANWENITTUIIN M ussene O y§u@nns
=2 a wva a a 4 aa 4 14 Y a
O fnufua O 3nenfinus/auijinus/nmshunidass
nsiauazUsufiuna M Ar O s/u O
n30lvaINTEUIUIY Selected Topic O duswrumireinazauivonisdnianisdnemnase

O suswnuninefsazauiion1sdndansanyingansanen
waulviidasrrunou @ smurnuiuteuesdeu

A8 UNEANYZNTTUIUIN
WWIRRTNUFIUSIYANR pauMslsivadin saunsRdAgyuIagULUY
HAANSN1538UTVaINTTUIIY (Course Learning Outcomes: CLOs) : HnAnwananse
CLO 1: unUgvuaziigaunadnsinediuiendnualdeiivadin
CLO 2 : undaumuaziaaunaansifgiiuaannsgeiisnin

Y
a 4

CLO 3 : undgmuaziigaunadnsinediueaunisndAyuiegueuy

Y

AUFDAARDIVRY PLOs UasnaaWsN1siuivanszuudun (CLOS)

PLOs / CLOs CLOo 1 CLO 2 CLO 3

PLO 1 X X X

PLO 2 X X X

PLO 3

PLO 4

PLO 5

PLO 6

PLO 7

PLO 8

Wovnnszuaudan Frurutalasusseny
1. LLmﬁ@ﬁugmmqﬁ‘mﬂm 3

1.1 aumsuagaunsauya

1.2 lonanwain1sigamn

1.3 ANANLASITINVALIR

L4 HaUINLATNAAN
2. DAUNILTINVALIS 3

2.1 wﬁamLLasauﬁﬁﬁugmmﬂﬂizmsmaaaaums
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2.2 aaumiﬁugmé’ﬂﬁuﬁmwﬁq

2.3 wénmstugrulunsiigatenunis

2.4 mwzilanddymiinaula
3. PN TNAUIFULUY 9

3.1 PAUNIALAALLAYATA-LIVIAGN

3.2 pauNsARABIIAdA-TAdn TN

3.3 9aUN13LAT-¥5Y

3.4 9ANNNTIAULTY

3.5 9ANNIINITIALTEN

3.6 mywseilangtymiiiiaule

ikl 15

madanszuauivdinandiediu Tdiiuanuiurevaniivssyuaasnssunisdusindnyusess1any
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Department of Mathematics Faculty of Science
MATH 716 (206716) Inequalities for Teachers 1(1-0-2)
Course Type M Lecture O Lab

O practicum [0 Thesis/Dissertation/!.S.
Measurement and Evaluation M A-F O s Or
Selected Topic (if any) O count the accumulated credits for graduation every times

O count the accumulated credits for graduation one-time only
Prerequisite : Consent of the instructor

Course Description

Basic concepts of algebra, algebraic inequality, some important inequalities

Course Learning Outcomes (CLOs) : Students will be able to
CLO 1 : solve problems and prove results related to algebraic identities;
CLO 2 : solve problems and prove results related to algebraic inequality;

CLO 3 : solve problems and prove results related to some important inequalities.

Course Contents No. of Lecture Hours
1. Basic concepts of algebra 3
1.1 Equation and equivalent equations
1.2 Algebraic identities
1.3 Algebraic symmetry
1.4 Sum and product
2. Algebraic inequality 3
2.1 Definition and some basic properties of inequality
2.2 Basic inequality for real numbers
2.3 Basic principle in proving inequalities
2.4 Analysis of some interesting problems
3. Some important inequalities 9
3.1 AM-GM inequality
3.2 Weighted AM-GM inequality
3.3 Cauchy-Schwarz inequality
3.4 Jensen inequality
3.5 Rearrangement inequality

3.6 Analysis of some interesting problems
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CLOs

BN3IANTEEUS

BnsussEiunanisiseus

CLO 1 : undgymuavigatinaansing v
onanwallisiyadin

U588 gnfnggluTuS U

AU @UTBLUY

CLO 2 : uidgymuaziigaunadnsine iy
paUM s vAiin

U8y enfagslutusu

15U @OUTBLYYU

CLO 3 : ufdgymuariigaunadndingliu
pauN sd AuegULUY

U588 gnfngglutuS U
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1. YosauganAnen  uv1Anerderdesiva (CHIANG MAI UNIVERSITY)

2. AMZ/N1AIYY AMZANANENS MAYIANINAERS
Faculty of Science Department of Mathematics
3. SWANTZUIUIV 1.8, 718 (206718)
Fonszuauin Mo uIudmIuA3 1 (Number Theory for Teachers 1)
4. B8N 1(1-0-2)

nuai 1 Yayanaly

1. viangnsuazUszinnvanszuuin

1.1 nszuandvnidlddmsu
M sénansinermansumidin anwivinisaeundammans
O wanendnans

1.2 YZanvaInszuIulavn
O Fudadu O Tuanwdun O wenanan
M 391800 M luanvin O wenanan
O Swsuideulvvesanvivn
O Aveniiwus/quijinus/msfuaidasy

2. 9191394 URRYAUNTEUIYILAZD T FaU
2.1 9191394 3UnvaU
JANENTINTE 05,3935 eRnashl
2.2 9191384s0U (nAL)
JRIANEANTI1TE A5.3YINUS afinaTnu

3. A1AN1SANEY/FUUNIS8u
LUU 2
AMANSANYIN 1 FUUN 1 NINIANISANYIN 2 FUUN 1 3N1ANNSANYIN 1 TUL

=

2 (mMaUn@)
| oA = & g & oA = = G A CIR | = Y Al
YN 1 Lﬂau(ﬁ;a’lﬂm FUUN 1 NIBVWN 2 LB UNUIAN-NE WNTAN PUUN 1 NI 1 Lﬂau@aqﬂﬂi PFUUN 2

WoraTl 2 iWeufunau-wgeniay FuT7 2 (nafiey)
LU 3
aAmsEnwdl 1 9007 1 wienianisfinund 2 Sul 1 vienansfinuil 1 udi
vianiansnend 25Ul 2 (maUnf)
Y29l 1 iFounanau SulT 1 viFersd 2 iWeufiuiau-ngunian G437 1 vietasdl 1 Weugaeu $497 2
Vet 2 euiiuiau-wgunau FuD7 2 wierasdl 1 Wounanau FuU9 3 (nefia)

o '

4. ganuiseu
M Tuaouiidaweaminedodesl
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NUINT 2 ANWUZHAZNITAIUNS

AATYIAAAAIENS AEINYIAENS
2.A04. 718 (206718) nqufidnuaudmiuag 1 1(1-0-2)
ANWENITTUIIN M ussene O y§u@nns
=2 a wva a a 4 aa 4 14 Y a
O fnufua O 3nenfinus/auijinus/nmshunidass
nsiauazUsufiuna M Ar O s/u O
n30lvaINTEUIUIY Selected Topic O duswrumireinazauivonisdnianisdnemnase

O suswnuninefsazauiion1sdndansanyingansanen
waulviidasrrunou @ smurnuiuteuesdeu

AND5UNLANWUSASTUIUIYN
ANSINTAE INUIURNE WINTULAYANN

LY

HAANSN1538UTVaINTTUIIY (Course Learning Outcomes: CLOs) : HnAnwananse
CLO 1 : unUguiazNgauNaawsinganun1ITmITassa

Y

CLO 2 : ungumuazidaunaansiigiiuinuiuane

Y
a L3 U s

CLO 3 : untguniazigaunaansiiganuienduiauaiin

Y

AUFDAARDIVRY PLOs UasnaaWsN1siuivanszuudun (CLOS)

PLOs / CLOs CLO 1 CLO 2 CLO 3

PLO 1 X X X

PLO 2 X X X

PLO 3

PLO 4

PLO 5

PLO 6

PLO 7

PLO 8

Wovnnszuaudan Sruutalususseny
1. NIWIT899 5.5

1.1 Supouisnismsuasnnsmsaen

1.2 autiidosdureinismsassn

1.3 fIIITIUNN

1.4 tumeuiBuuugadn

1.5 fpusuey

1.6 MyleszflandUymiiunaula
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2. WA 4.5

2.1 unilenuveauIUANIY

2.2 uuNEnYATesauALn

2.3 MafumuuamzLas g uiunfiddnessiuiuane

2.4 mAaseilanddymuazdonnunianisaiiuiaula
3. feiduavadin 5

3.1 faAduiganisea

3.2 Wit T

3.3 ey O wagileidu O

3.4 fleiidu ¢

3.5 fladdudnnudinuingn

3.6 Mywswilangdymiiiiaula
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Department of Mathematics Faculty of Science
MATH 718 (206718) Number Theory for Teachers 1 1(1-0-2)
Course Type M Lecture O Lab

O practicum [0 Thesis/Dissertation/!.S.
Measurement and Evaluation M A-F O s Or
Selected Topic (if any) O count the accumulated credits for graduation every times

O count the accumulated credits for graduation one-time only
Prerequisite : Consent of the instructor

Course Description

Divisibility, prime numbers, arithmetic functions

Course Learning Outcomes (CLOs) : Students will be able to
CLO 1: solve problems and prove results related to divisibility;
CLO 2 : solve problems and prove results related to prime numbers;

CLO 3 : solve problems and prove results related to arithmetic functions.

Course Contents No. of Lecture Hours
1. Divisibility 55
1.1 Division algorithm and divisibility
1.2 Basic properties of divisibility
1.3 Greatest common divisor
1.4 Euclidean algorithm
1.5 Least common multiple
1.6 Analysis of some interesting problems
2. Prime numbers 4.5
2.1 Definition of prime numbers
2.2 Fundamental theorem of arithmetic
2.3 Finding prime numbers and important theorems of prime numbers
2.4 Analysis of some interesting problems and conjectures
3. Arithmetic functions 5

3.1 Multiplicative functions

3.2 T-function

3.3 O-function and O\-function
3.4 (-function

3.5 Greatest integer function

3.6 Analysis of some interesting problems
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CLOs

BN3IANTEEUS

BnsussEiunanisiseus
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1. YosauganAnen  uv1Anerderdesiva (CHIANG MAI UNIVERSITY)

2. AMZ/N1AIYY AMZANANENS MAYIANINAERS
Faculty of Science Department of Mathematics
3. SWANTZUIUIV 1.8, 719 (206719)
Fonszuauin Mo uIudmIuA3 2 (Number Theory for Teachers 2)
4. B8N 1(1-0-2)

nuai 1 Yayanaly

1. viangnsuazUszinnvanszuuin

1.1 nszuandvnidlddmsu
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PLO 4
PLO 5
PLO 6
PLO 7
PLO 8
Lﬁamnizmu%w 5’1mu°ﬁ'ﬂuwﬁma
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Department of Mathematics Faculty of Science
MATH 719 (206719) Number Theory for Teachers 2 1(1-0-2)
Course Type M Lecture O Lab

O practicum [0 Thesis/Dissertation/!.S.
Measurement and Evaluation M A-F O s Or
Selected Topic (if any) O count the accumulated credits for graduation every times

O count the accumulated credits for graduation one-time only
Prerequisite : Consent of the instructor

Course Description

Congruences, Diophantine equations

Course Learning Outcomes (CLOs) : Students will be able to
CLO 1: solve problems and prove results related to congruences;

CLO 2 : solve problems and prove results related to Diophantine equations.

Course Contents No. of Lecture Hours
1. Congruences 10

1.1 Definition and properties of congruences

1.2 Linear congruences

1.3 Chinese remainder theorem

1.4 Fermat theorem and Euler theorem

1.5 Analysis of some interesting problems
2. Diophantine equations 5

2.1 Linear equations

2.2 Pythagorean triples

2.3 Analysis of some interesting problems
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Department of Mathematics Faculty of Science
MATH 748 (206748) Combinatorics for Teachers 1 1(1-0-2)
Course Type M Lecture O Lab

O practicum [0 Thesis/Dissertation/!.S.
Measurement and Evaluation M A-F O s Or
Selected Topic (if any) O count the accumulated credits for graduation every times

O count the accumulated credits for graduation one-time only
Prerequisite : Consent of the instructor

Course Description

Basic counting principle, binomial coefficients, principles of inclusion and exclusion

Course Learning Outcomes (CLOs) : Students will be able to
CLO 1: solve problems related to counting using basic counting principle;
CLO 2: solve problems and prove basic results related to binomial coefficients;

CLO 3 : solve problems related to counting using principles of inclusion and exclusion.

Course Contents No. of Lecture Hours
1. Basic counting principle 7.5

1.1 Sum rule and product rule

1.2 Linear permutation and circular permutation

1.3 Combination

1.4 Permutation with repetition and distribution of distinct objects

1.5 Distribution of identical objects
2. Binomial coefficients

3. Principles of inclusion and exclusion 4.5
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Department of Mathematics Faculty of Science
MATH 749 (206749) Geomerty for Teachers 1 1(1-0-2)
Course Type M Lecture O Lab

O practicum [0 Thesis/Dissertation/!.S.
Measurement and Evaluation M A-F O s Or
Selected Topic (if any) O count the accumulated credits for graduation every times

O count the accumulated credits for graduation one-time only
Prerequisite : Consent of the instructor

Course Description
Axiomatic concepts and Euclidean geometry system, theorems of triangles, theorems of circles,

theorems of rectangles

Course Learning Outcomes (CLOs) : Students will be able to
CLO 1 : solve problems and prove results related to axiomatic concepts and Euclidean geometry
system;
CLO 2 : solve problems and prove results related to triangles;
CLO 3 : solve problems and prove results related to circles;

CLO 4 : solve problems and prove results related to rectangles.

Course Contents No. of Lecture Hours
1. Axiomatic concepts and Euclidean geometry system 3
1.1 Axiomatic system of Euclidean geometry
1.2 Point and line
1.3 Parallel lines and tangent line
2. Theorems of triangles 6
2.1 Congruence
2.2 Pythagoras theorem
2.3 Important points of triangles
2.4 Similarity
2.5 Angle bisector theorem
3. Theorems of circles
4. Theorems of rectangles
4.1 Cyclic quadrilateral

4.2 Ptolemy’s theorem
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Department of Mathematics Faculty of Science
MATH 754 (206754) Computational Science for Teachers 2(2-0-4)
Course Type M Lecture O Lab

O practicum [0 Thesis/Dissertation/!.S.
Measurement and Evaluation M A-F O s Or
Selected Topic (if any) O count the accumulated credits for graduation every times

O count the accumulated credits for graduation one-time only

Abbreviation (of Course Title) : COMP SCI FOR TEACH

Prerequisite : 206753 or consent of the instructor

Course Description
Basic programing review, simple mathematical processes, clustering and classification of data, data

fitting, data analysis and technology

Course Learning Outcomes (CLOs) : Students will be able to
CLO 1 : show thinking, criticizing and writing skills for solving mathematics problems;
CLO 2 : apply clustering and classifying to data;
CLO 3 : develop models for curve fitting;

CLO 4 : apply computational mathematics to develop innovations.

Course Contents No. of Lecture Hours
1. Basic programing review 3
2. Simple mathematical processes 3

2.1 Comparison
2.2 Sorting
2.3 Learning management for mathematical processes
3. Clustering and classification of data 6
3.1 Supervised and unsupervised learning
3.2 K-means and K-nearest neighbors
3.3 Support vector machine
3.4 Learning management for clustering and classifying of data
4. Data fitting 6
4.1 Polynomial fitting
4.2 Curve fitting and regression model
4.3 Model selection
4.4 | earning management for data fitting
5. Data analysis and technology 12
5.1 Internet of things and basic electronics circuits
5.2 Development of innovation using electronics devices

5.3 Analysis of data from electronics devices
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Department of Mathematics Faculty of Science

MATH 758 (206758) Combinatorics for Teachers 2 1(1-0-2)
Course Type M Lecture O Lab
O practicum [0 Thesis/Dissertation/!.S.
Measurement and Evaluation M A-F O s Or
Selected Topic (if any) O count the accumulated credits for graduation every times

O count the accumulated credits for graduation one-time only
Prerequisite : Consent of the instructor

Course Description

The pigeonhole principle, counting principle using bijection, double counting principle, parity

Course Learning Outcomes (CLOs) : Students will be able to
CLO 1 : solve problems related to counting by the pigeonhole principle;
CLO 2 : solve problems related to counting by counting principle using bijection;
CLO 3: solve problems related to counting by double counting principle;
CLO 4 : prove and analyze the truth value of combinatorial statements using the pigeonhole

principle, double counting principle and parity.

Course Contents No. of Lecture Hours
1. The pigeonhole principle
2. Counting principle using bijection

6

3

3. Double counting principle 3
4. Parity 3
15
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Department of Mathematics Faculty of Science

MATH 759 (206759) Geomerty for Teachers 2 1(1-0-2)
Course Type M Lecture O Lab
O practicum [0 Thesis/Dissertation/!.S.
Measurement and Evaluation M A-F O s Or
Selected Topic (if any) O count the accumulated credits for graduation every times

O count the accumulated credits for graduation one-time only
Prerequisite : Consent of the instructor

Course Description

Ceva and Menelaus theorem, area, trigonometry, geometric inequality

Course Learning Outcomes (CLOs) : Students will be able to
CLO 1: solve problems and prove results related to Ceva and Menelaus theorem;
CLO 2 : solve problems and prove results related to area of polygons;
CLO 3 : solve problems and prove results related to trigonometry;

CLO 4 : solve problems and prove results related to geometric inequalities.

Course Contents No. of Lecture Hours
1. Ceva and Menelaus theorem a
2. Area il

2.1 Area of polygons
2.2 Applications of area
3. Trigonometry 4
3.1 Revision of basic trigonometry
3.2 Law of sines and law of cosines

4. Geometric inequalities
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Department of Mathematics Faculty of Science
MATH 760 (206760) Mathematical Modeling for Teachers 2(2-0-4)
Course Type M Lecture O Lab

O practicum [0 Thesis/Dissertation/!.S.
Measurement and Evaluation M A-F O s Or
Selected Topic (if any) O count the accumulated credits for graduation every times

O count the accumulated credits for graduation one-time only

Abbreviation (of Course Title) : MATH MODEL FOR TEACH

Prerequisite : Consent of the instructor

Course Description
Principles of mathematical modeling, examples of mathematical model, using computer tools to

solve mathematical modeling

Course Learning Outcomes (CLOs) : Students will be able to
CLO 1: apply mathematical models to real situations;

CLO 2 : use computer tools to solve mathematical modeling.

Course Contents No. of Lecture Hours
1. Principles of mathematical modeling 6
2. Examples of mathematical model 15

2.1 Model in natural sciences
2.2 Model in agricultural sciences
2.3 Model in social sciences

3. Using computer tools to solve mathematical modeling

—
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Department of Mathematics Faculty of Science
MATH 770 (206770) Mathematics of Finance and Insurance for Teachers 2(2-0-4)
Course Type M Lecture O Lab

O practicum [0 Thesis/Dissertation/!.S.
Measurement and Evaluation M A-F O s Or
Selected Topic (if any) O count the accumulated credits for graduation every times

O count the accumulated credits for graduation one-time only

Abbreviation (of Course Title) : MATH FIN AND INS FOR TEACH

Prerequisite : Consent of the instructor

Course Description

Applications of mathematics in finance, mathematics for insurance

Course Learning Outcomes (CLOs) : Students will be able to
CLO 1 : apply mathematical concepts to solve problems in finance;

CLO 2 : apply mathematical concepts to solve problems in insurance.

Course Contents No. of Lecture Hours
1. Applications of mathematics in finance 12
1.1 Interest

1.2 Time-value of money
1.3 Annuities certain and life annuities
1.4 Learning tools of mathematics in finance
2. Mathematics for insurance 18
2.1 The mortality table
2.2 Life insurance
2.3 Life insurance reserves and nonforfeiture options

2.4 Learning tools of mathematics in insurance
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