upd. 3

SYALLDYAVDINTZUIUIYN

1. fosnniugaufnen  wnInendeidiedval (CHIANG MAI UNIVERSITY)

2. ARIZ/ATIATY ARIZINYIAENS AMAIVIAUNAERS
Faculty of Science Department of Mathematics
3. SWANITUIUIVY 1.A0d. 456 (206456)
Fanszurudn WBavEmMSUANNSBOUITUS

(Numerical Method for Differential Equations)

4. ii2enn 3(3-0-6)

nuai 1 Fayanaly

1. NANGATUAZUTINNYBINTTUIUIYN
1.1 nszuanduniflddmsu
| UNANERTINGIFEARTUNTR ANV IVARAEARS
O sanewdnans
1.2 YsSAnNUBINIEuIuIv
O An@nwivinly nga@vn e

M Feany

o/

2. 9191594 URnYaUNTEUIIVILALR1AN I HaY

v a

¢ v
2.1 9193875 URnvaU
919758 AS.0IFNA NaRUUENAN
2.2 9131589850 (nAL)

Y

919158 AT.00gNa WavENzn

3. AANTSANE/TUTNSEU

3 %50 4

Ree
b
=)

=2 =
AANITANYIN 1 U

4. ga1uNis ey
M Tuannufidevesmnine dodedls

O usnaaufissesumine 1 @ododva (S5Y) e

5. Pt lusdeduaniionnsdaslisunwnazuuzimalynisuninAneluseyaaa

litdpenin 1 FlussadUn




NUINT 2 ANWUSHAZNITAIUNS

AMAIVIAIAFIEAS AL INYIANENS
2.004. 456 (206456) FFLTIRUAVEMTUANNITLTIDYAUS 3(3-0-6)
ANYAILNSZUIUIN Mussers Ougoinms Ofaugdd O audsdnwn
msdauazUszifiuna M A-F O su Ovr

N3YaINTZUUIY Selected Topic O sfuswaumiseinazauiianisdiiansinemnass

O susiuruninefnazauivanisandanisAnwinesnsauned
Woulunfaseiunay : 2.A. 355 (206355)

ANDBUNEANBAIZNTZUIUIY

HARAUIFIATYRIaNN TR YTUSaniy JayymArveunasUaymiA1ia1eas nanaedadavesaunIsia
DUNUSHDELTINT HARAULTFIATVBIANNITTIDUYRUSLRULTINITIIUAT NaLRALLTITLaVTRIAUN SR USHaY
welawwesluan

o

NBANSN13IT8USYaINTEUIUIY (Course Learning Outcomes: CLOs) : Hn@nwaunse
CLO 1: Uszendisideiauivaunlavianisuduy
CLO 2 : UssgndiswdedaviiownUayvAveu

CLO 3 : wAauN"SeeuiusEeednds Wmnsluan wazsiddlamesiuan Ingldisideinas

ANEDAARBIVBY PLOs LasNaawsn1siieuivanszumdun (CLOs)

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




Wemnszuandn Fruautalusussene
1. HARAULTIFILAVYDIAUNITTID YUY 10
1.1 Fdunewiien
- TWounsundiaos
- Feoulaniuaritenianififnuuamdy
- 839 - AReN
1.2 Fnanetunou
- Wvesluad
- F09ud - uodRuy
- NI
1.3 NaLRAEYRIANNITITIRYRUTIURUAS
2. JgymiAvautazleyniAlangas 8
2.1 Fhlvvesilamaveu
2.2 Fuasinaduiiles
2.3 35n1589i
2.4 Yoy iflenveuidueysitus
2.5 MamAnzadtagIsnsine
3. NALRAYLTAIATVBIANNSTRURUSERETIS 10
3.1 aUnTSiNe NSRBI
3.2 nMsUszsanamvesannsvesalanelagldaunsuaduiiios
3.3 AunnsvesaIanauLUaAmasuRiuih
3.4 @un15909U7dss
3.5 Joyiifleveuidueyitus
3.6 aun1svesatarruuuialiuIng
3.7 M3venedngaunis 3
4. NALRALLTIFIAT VRN YTUS RN TIlUAY 9
4.1 aunsiseyiusdoaiamisluan
4.2 BT navlaetaus
4.3 Wi navlaeur
4.4 F3voaunsin-llaadu
5. NalagLaiarYesaNnslieytusteadilaimasiuan 8
5.1 aunsiveyiusdeaiddlainasiiual
5.2 Jgynlad
5.3 BlnedauddmiudymeSudunasevey

5.4 Wlagusdnsulgmaisunutazaivey

lan
)
=2
1N
n



wianalun1suSuugensEuauiIn

1. Ufudenszuninawineieliaenndestunauynsudwindnemans atusuindingani (w.e. 2559
faniadedl 11)

2. iudedenszunAv e aenadasiuuuiufifvewminends eswndonssuiinnmndinguem
Wiy 30 NS

3.4l Course Leaming Outcomes (CLOs) titeliaanadesiunisdanisiseunisaeuluguuuy Outcome-
Based Education (OBE) Immmmfmwamﬂ%uﬁﬁaa@ﬂé’aaﬁu Program Learning Outcomes (PLOs)
YIANEN

4. U5usesuednuarnsruivasidemnssundnifieliiuad uazdielaenadostunaumnsudn
Afinrnans atuTtudineant (e 2559 fusiadadl 11)

5. Usumsiannadwsnsouivesindnuiie Wasnadesiunsdnnisifounisaeuluguiuu Outcome-

Based Education (OBE)

n1sUsulgenszuIniTIdInatiedy Iikiuanuiugeuanivseguanenssun1suinisuszdinne
emans TuasUTegunsad 16/2563 WeoTuil 16 dugigu 2563 nvualviinadsduldaausinianisdnei 1 Y

As@Ene 2564 1Huduly

adne
UJ (LS IQ W
(Hemansn9se avasng waunu)
FRIRUARNEIYINS UURNITUNY
AU INEAIENS

Uit 17 fusnou 2563



5

Department of Mathematics Faculty of Science
MATH 456 (206456) Numerical Method for Differential Equations 3(3-0-6)
Abbreviation NUMER METHOD FOR DIFF EQN

Course Type M Lecture O Lab O practice/Practicum [ Cooperative Education
Measurement and Evaluation M A-F O s Op

Selected Topic in Specialized Field [ count the accumulated credits for graduation every times

[ count the accumulated credits for graduation one-time only
Prerequisite : MATH 355 (206355)

Course Description
Numerical solutions of ordinary differential equations, boundary value problems and eigenvalue
problems, numerical solutions of elliptic partial differential equations, numerical solutions of parabolic

partial differential equations, numerical solutions of hyperbolic partial differential equations

Course Learning Outcomes (CLOs) : Students are able to
CLO 1: apply numerical methods to solve initial value problems;
CLO 2 : apply numerical methods to solve boundary value problems;

CLO 3 : solve elliptic, parabolic, and hyperbolic partial differential equations using numerical

methods.
Course Contents No. of Lecture Hours
1. Numerical solutions of ordinary differential equations 10

1.1 Single step methods

- Taylor series method

- Euler and modified Euler method

- Runge-Kutta method
1.2 Multi-step methods

- Milne’s method

- Adams-Moulton method

- Convergence criteria
1.3 Solutions of higher order differential equations

2. Boundary value problems and eigenvalue problems 8

2.1 General methods of boundary value problems
2.2 Finite difference method
2.3 Shooting method

2.4 Derivative boundary



2.5 Evaluating eigenvalues by iterative method
3. Numerical solutions of elliptic partial differential equations
3.1 Elliptic differential equations
3.2 Difference equation approximation of Laplace’s equation
3.3 Laplace’s equation on a rectangular region
3.4 Poisson’s equation
3.5 Derivative boundary conditions
3.6 Laplace’s equation on irregular regions
3.7 Extension to three dimensions
4. Numerical solutions of parabolic partial differential equations
4.1 Parabolic partial differential equations
4.2 Explicit numerical method
4.3 Implicit numerical method
4.4 Crank-Nicolson method
5. Numerical solutions of hyperbolic partial differential equations
5.1 Hyperbolic partial differential equations
5.2 The Cauchy problem
5.3 An explicit method for initial-boundary value problems

5.4 An implicit method for initial-boundary value problems

10
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G MATH
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[E3 Numerical Method for Differential Equations
sufisyifidisdiand miuannisidvauius

m Numerical solutions of ordinary differential equations. Boundary value
problems and eigenvalue problems. Numerical solutions of elliptic, parabolic and
hyperbolic partial differential equations.
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