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Department of Mathematics Faculty of Science
AMTH 731 (219731) Applied Analysis 3(3-0-6)
Course Type M Lecture O Lab

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

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

Course Description
Vector spaces, normed spaces and Banach spaces, inner product spaces and Hilbert spaces,

application

Course Learning Outcomes (CLOs) : Students will be able to
CLO 1 : prove elementary properties of vector spaces;
CLO 2 : prove elementary properties and explain important theorems of normed spaces and Banach
spaces;
CLO 3 : prove elementary properties and explain important theorems of inner product spaces and
Hilbert spaces;

CLO 4 : apply theorems to solve related problems.

Course Contents No. of Lecture Hours
1. Vector spaces 9
1.1 Subspaces, Hamel bases and dimensions
1.2 Linear transformations
1.3 Matrices of transformations
2. Normed spaces and Banach spaces 135
2.1 Convergence, completeness and compactness
2.2 bounded linear operators and bounded linear functionals
2.3 Norm spaces of operators and dual spaces
2.4 Schauder bases
2.5 Finite-dimensional normed spaces
3. Inner product spaces and Hilbert spaces 15
3.1 geometry of inner product spaces
3.2 Orthogonality and bases
3.3 Riesz’s representation theorem
3.4 weak convergence
3.5 self-adjoint operator
4. Applications 7.5
4.1 Spectral theory
4.2 Weighted residual method
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CLO 1 : WgavandfnugiuvesUsgl
Va3

U588 gnfnggluTuS U

AU @aUTBLUY

CLO 2 : Wgavandfnugiuuwazesune
e

N U UNN
UIUA

AyueIfiiueTuuazUI)l

U588 gnfngglutuS U

AU @aUTBLUY

4 LY

CLO 3 : figauaudanugukarasuly

Y
o w

noeiuniidfyvesUsginanunely

17

wazUSoisaidse

U588 gnfgglutusu

A5UNU @UTBLUY

CLO 4 : Uszgnavguijuniitetily
wAtdgyyilAgIUDs

U588 gnfngglutuS U

15U @aUvelleu Unaualu
FULSHU F1891U




SEAssANSEUINIT

swanszuIuden 219731 Insdnen 2564 nnanisdnsn 1

ARE
SUANSYUIUIET :

SWADN®S :

Fonszuuien :

AnaBunsaAnwunsruIuie

wiaefia :

4 FE
doulvidsoruniowieu
(Prerequisite) :
Formerly :

wavedule

ALANEAARS

219731

G AMTH
[ THA: RRCHE

EXQ Apeplied Analysis
nsiiRssilssand

m Mormed spaces, Hilbert spaces, and calculus in Banach spaces
U3pfiuady Yigidaddn weagdaTuuigiiviunm

3(3-0-8)

consent of the department

since /

aans@Anei 1 dnnsdnen 2561

12




uAD. 3
= a a o/
FYALERYAVDINTZUIUIYY (NFZUIIYIUTUURN)

13

1. Yaan1dugaufnw

UNINE1a8LTeelns (CHIANG MAI UNIVERSITY)

2. AIZ/N1AIYN

AMLINYIAENS AAIVIANAAENS

Faculty of Science Department of Mathematics

3. SUENTLUIUIYN
FBNITLUIUAY

2.AU. 753 (219753)
ATAATIEMTIANAY (Numerical Analysis)

4. wiqenn

3(3-0-6)

Wi 1 Fayanaly

1. NANFATUATUTLANYBINTZUIUAY

1.1 NSLUUATIU IGd WS

| Mé’ﬂqmﬁwmmamumﬁ’msﬁm awﬁmmﬁmmam%ﬂizqﬂﬁ

O varewdngns
1.2 USZANU29IN5SUIUIBN

M Aysdu
O 598en

M Tuarvivn O vwenanan
O Tuaivden O wenanan

O feenuteulvvesarviivon
O Aveniiwus/aufjinus/msdunindase

a

2. 9191389 5URAAYAUNTEUIIV AL ST
2.1 819138 5uiinvau
HYILAANI19158 AT.AIgNE WaREUENaT

Y

2.2 91913950 (NNAL)

F9IMENTIAY AT.UTNA LAULDTEY

HYILA1ERT19758 AT.AIFNE NaReUENa)

3. NMANTSANE/FUTVNSEU

= =
AMANITANYIN 2

(%

JUUN 1

4. gn1uniseu

M Tuaawiinswosminedoideoslgl
O uonaanuinmweumine1dododval (55Y) oo

5. SuaualudaduamifionnsdaslidusnwuazuuzimalynisuntdnAnenlusieyana
Litleundn 3 Wlussiedunn




14

YUIAN 2 ANWUSHATNITAIRUNIS

AAIVIANNAERNS AMLINYANENS
2.04. 753 (219753) N15ATIZATIAAY 3(3-0-6)
ANWULNTZUIUIY M ussene O Uianng
= a wva = a 4 aa 4 v Y a
O finufda O Fnenfinus/quijdnus/mshunindass
nsdanazusziiuna M A-F O s/ Or
N3AIYBINTTUIUIY Selected Topic O dudwaumineinazauiionisddanisfinennass

O susiulunineinazauianisansanisAnuiinesnsauned
RoUlvfRINIUNBY : FUAUTAIUYBUTDINAIT

AND5UNYANEAIZNTZUIUIYN

ATAUIUMIBAILEY TEUVEaNNITNEY Tymardnvazianzuaaunsng aunisivadnlidaudu n1s
Uszanauilanidu auiusiasUSiusigaduay
HAAWSNT338U3VINTTUIUTYT (Course Learning Outcomes: CLOs) : tinfnwanunse

CLO 1: Fmsedimpanindeuainnisussanandadoas

CLO 2 : wilgmiiinanuuusiaemandamansiimmelinagldisliaviivanzey

CLO 3 : a¥ulusunsurauiumefiiiothluldiuisdshauiielisznaunuusiaemsndinaans

AUFDAARDIVDY PLOs UasNaawsN1si3euivainszuudun (CLOs)

PLOs / CLOs CLO 1 CLO 2 CLO 3

PLO 1 X

PLO 2 X X X

PLO 3 X X

PLO 4 X

PLO 5 X

PLO 6 X

PLO 7

PLO 8
Wovnszuauivn Suaudalusussene
1. NMSATUIUABANAY 4.5

1.1 MSUNUTIUIY LAZNITHNUIAADELR
1.2 aaaedsunstinrviasapannadeunisiaUans
1.3 MUATITMENYTAIN
2. STUVANNSITLEY 10.5
2.1 anubwesszuudadu adeuls
2.2 /05 NsMARUUINATEY Leag A5 18t
2.3 38vh9: enled 1d-lewea Loaleans wa



15

3. YaymAndnuwauzianzaeuuvsng 4.5
3.1 FNUIUDIANANHAIZLANIE
3.2 35Ma9
3.3 M3vheAaens

4. gunsisainlaidadu 10.5
4.1 Fvidn: Tqane s vav
4.2 AUVauAEN1TUTEUINTINTBINYUNY
4.3 MImsIndmiuilenduralefauds

5. nMsUszRnuilend 7.5
5.1 MsUszaA UL T
5.2 NTUITUAA UYL UULD IR
5.3 Henduadiounyuiy

6. pUTUSKATUTHUSIBFILAY 7.5
6.1 NMseyNUSBIavveilendy
6.2 MsUszaasi
6.3 MIUszenAldivaun1sidaoyius: Fnas Feseiaes g

laN
)
22
TN
(8]

wianalun1suSuusanszumdn

1. Uumesuednvarnssuaivwasidemnssundviiieiimumanyay ety denndoeiusiuau
SiY"ﬂm'ﬁaaua‘%aLLazmamquﬁw’%UmmLﬁammzmu%ﬂu{]mﬂ’u

2.4ia1 Course Learning Outcomes (CLOs) Lielaonadosriunsdnnisieunisasuluguiiuu Outcome-
Based Education (OBE) Imﬁjmmm’immamiﬁﬂuﬁﬁaaﬂﬂé’mﬁ’u Program Learning Outcomes (PLOs)
VBIVANGAT

nsUsulInszUIAmAInandeiy laiuauiiureuanausnssumstadadnyssdnasinemans
TupsUszyudeuiarsanfunsdlifivey Weotuil 9 fquisu 2565 muualidinadsduldisusnianisfinwd 1 9
n3finw 2566 Wuduly

Vinsswl

WAEANTITE AT.NAITIU WaNTR)
seeRuUARNEIYINT UURNsunu
ANURAMEINGANENT

$uil 9 fiquieu 2565

i



16

Department of Mathematics Faculty of Science
AMTH 753 (219753) Numerical Analysis 3(3-0-6)
Course Type M Lecture O Lab

O practicum [ Thesis/Dissertation/1..
Measurement and Evaluation M A-F Osw Op
Selected Topic (if any) [ count the accumulated credits for graduation every times

O count the accumulated credits for graduation one-time only

Prerequisite : Consent of the department

Course Description
Computing with numbers, system of linear equations, matrix eigenvalue problems, nonlinear algebraic

equations, approximation of functions, numerical differentiations and integrations

Course Learning Outcomes (CLOs) : Students will be able to
CLO 1 : analyze the error of numerical approximations;
CLO 2 : solve problems derived from a given mathematical model using appropriate numerical
methods;

CLO 3 : create computer programs to apply numerical methods to construct mathematical models.

Course Contents No. of Lecture Hours
1. Computing with numbers 4.5
1.1 Number representation, floating point representation
1.2 Round-off error and truncation error
1.3 Stability Analysis
2. System of linear equations 10.5
2.1 Sensitivity of linear systems, condition number
2.2 Direct methods: Gaussian Elimination, LU, QR, etc.
2.3 Iterative methods: Jacobi, Gauss-Seidel, SOR, etc.
3. Matrix eigenvalue problems 45
3.1 Locations of eigenvalues
3.2 Power method
3.3 QR iteration
4. Nonlinear algebraic equations 10.5
4.1 Iterations: fixed point method, Newton’s method, etc.
4.2 Locations and approximations for roots of polynomial
4.3 Root findings for functions of several variables
5. Approximation of functions 7.5
5.1 Polynomial Interpolations
5.2 Hermite interpolations
5.3 Spline functions
6. Numerical differentiations and integrations 7.5
6.1 Numerical differentiation of functions
6.2 Quadrature
6.3 Applications to differential equations: difference method, Euler method, etc.
Total 45
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Department of Mathematics Faculty of Science
AMTH 781 (219781) Foundation of Optimization 3(3-0-6)
Course Type M Lecture O Lab

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

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

Course Description

Linear programming (LP), the simplex algorithm, duality theory, the revised simplex method,
generalized LP problem : solution by simplex method, duality theorem and infeasibility, sensitivity analysis,
selected applications: allocation problem and cutting stock problem, network flow problems, network simplex
method, selected applications of network simplex method, nonlinear programming, convex functions and

generalization, unconstrained optimization, constrained optimization

Course Learning Outcomes (CLOs) : Students will be able to
CLO 1 : solve linear programming problems using appropriate simplex procedure;
CLO 2 : perform network simplex method on a minimum cost flow problem;
CLO 3 : solve unconstrained and constrained problems using appropriate approaches;
CLO 4 : formulate some selected problems into appropriate linear programming or nonlinear

programming problems.

Course Contents No. of Lecture Hours
1. Linear programming (LP) 21
1.1 The simplex algorithm
1.2 Duality theory
1.3 The revised simplex method
1.4 Generalized LP problem:
- Solution by simplex method,
- Duality theorem and infeasibility
1.5 Sensitivity analysis
1.6 Selected applications:
- Allocation problem
- Cutting stock problem
2. Network flow problems 6
2.1 Network simplex method
2.2 Selected applications of network simplex method
3. Nonlinear programmming 18
3.1 Convex functions and generalization

3.2 Unconstrained optimization



- Unconstrained problems

- Line search without using derivatives

- Line search using derivatives

- Multidimensional search without using derivatives

- Multidimensional search without using derivatives

3.3 Constrained optimization
- Second order necessary and sufficient optimality condition
for constrained optimization
- Lagrangian dual problems
- Duality Theorem and saddle point optimality conditions
- Concept of penalty functions

- Selected algorithms for constrained optimization problem

Total

45
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Numerical Methods for Ordinary Differential Equations
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Numerical Methods for Partial Differential Equations
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Department of Mathematics Faculty of Science
AMTH 754 (219754) Numerical Methods for Ordinary Differential Equations 3(3-0-6)
Course Type M Lecture O Lab

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

O count the accumulated credits for graduation one-time only
Abbreviation : NUMERICAL METHODS ODE

Prerequisite : Consent of the Department

Course Description
Initial value problems, one-step methods, linear multistep methods, Galerkin method, Boundary

value problems, finite difference method

Course Learning Outcomes (CLOs) : Students will be able to
CLO 1 : analyze the existence and uniqueness of ordinary differential equations;
CLO 2 : solve given ordinary differential equations using appropriate numerical methods;

CLO 3 : create computer programs to implement numerical methods for solving ordinary differential

equations.
Course Contents No. of Lecture Hours
1. Initial value problems 4.5

1.1 Existence theorems
1.2 Uniqueness and stability of solutions
1.3 Homogeneous linear systems
2. One-step methods 10.5
2.1 Euler method
2.2 General one-step methods
2.3 Increment control and truncation error
2.4 Stability analysis
3. Linear multistep methods 9
3.1 Construction of linear multi-step formulas
3.2 Stability and convergence
3.3 Runge-Kutta methods
4. Galerkin method 9
4.1 Variational formulation of the Initial value problems
4.2 The discontinuous Galerkin method
4.3 Error analysis
5. Boundary value problems 6
5.1 Existence and uniqueness theorems
5.2 Linear boundary value problems
5.3 Shooting method
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. Finite difference method 6
6.1 First-order systems
6.2 Storm-Liouville Problems
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Department of Mathematics Faculty of Science
AMTH 755 (219755) Numerical Methods for Partial Differential Equations 3(3-0-6)
Course Type M Lecture O Lab

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

O count the accumulated credits for graduation one-time only

Abbreviation : NUMERICAL METHODS PDE

Prerequisite : Consent of the department

Course Description
Introduction to partial differential equations, theory of partial differential equations, finite difference
method for elliptic problems, finite element methods for elliptic problems, numerical methods for parabolic

problems, procedure for numerical methods for hyperbolic problems

Course Learning Outcomes (CLOs) : Students will be able to
CLO 1 : analyze the existence and uniqueness of some partial differential equations;
CLO 2: solve given partial differential equations using appropriate numerical methods;

CLO 3 : create computer programs to implement numerical methods for solving partial differential

equations.
Course Contents No. of Lecture Hours
1. Introduction to partial differential equations 3
1.1 Notation

1.2 Derivation of partial differential equations
1.3 Examples and model problems
2. Theory of partial differential equations 9
2.1 Classification
2.2 Elliptic problems
2.3 Tools from the theory of function spaces
2.4 Parabolic problems
2.5 Hyperbolic problems
3. Finite difference method for elliptic problems 9
3.1 General finite difference approximations
3.2 Properties of the finite difference equations
3.3 Aspects of the solution
4. Finite element methods for elliptic problems 9
4.1 General Projection Techniques
4.2 General Finite Element Approaches
4.3 Interpolation With finite elements
4.4 A priori error analysis

4.5 Implementation Considerations



5. Numerical methods for parabolic problems
5.1 Difference methods for parabolic problems
5.2 FE Galerkin method for parabolic problems
6. Procedure for numerical methods for hyperbolic problems

6.1 Difference method for the wave equation
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