v av 3w a
UFANNINY HIUNRAMENTTN Quushin@

Iy

AN /=
Rt & Nl el ARk R TR Sl s ke S
Nt B

<

N SOEER g bluseUraudd bt aa a

e B AT L

FURRRBES 1 SN W

o -
ma TN P T ey

RO R TR I




- < A Y ay v ay a
WIFNANTNIY finemanensaunisifunshind

pw25005 TARRLL AN

6212

1 a [ a a v d a £ a
ﬂTL]‘5311']&1?1’.]'mNﬂ‘Wﬁ']ﬂﬂ"lUﬁﬁ\i‘]fuﬂﬂﬂf’{N‘UﬂQﬁlJﬂﬁL‘N@HWH‘ﬁEJ’E]EJL‘NWﬁﬂUﬁ'HLUUﬂQ!‘NLﬁIH

WesIuns dales

a L4

9
= ~ \ A Q a =
mmuwufﬁnﬂumuwuwmmsﬁnyWnuwaﬂqmﬂimmnmmmﬁmnmummw

mimadamans mainadamnaas
AmZINMMnans PNAINTaNNIINGIAY
Umsfnm 2553

4

SuAnfveapmasnsalumIngdy

I T
5172416823



RESIDUAL TYPE A POSTERIORI ERROR ESTIMATES FOR SEMI-LINEAR
PARABOLIC PARTIAL DIFFERENTIAL EQUATIONS

Mr. Rawin Youngnoi

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science Program in Mathematics
Department of Mathematics
Faculty of Science
Chulalongkorn University
Academic Year 2010
Copyright of Chulalongkorn University



Thesis Title RESIDUAL TYPE A POSTERIORI ERROR
ESTIMATES FOR SEMI-LINEAR PARABOLIC
PARTIAL DIFFERENTIAL EQUATIONS

By Mr. Rawin Youngnoi
Field of Study Mathematics
Thesis Advisor Khamron Mekchay, Ph.D.

Accepted by the Faculty of Science, Chulalongkorn University in Partial
Fulfillment of the Requirements for the Master’s Degree

g N
..... ). ... .......... Dean of the Faculty of Science
(Professor Supot Hannongbua, Dr.rer.nat.)

THESIS COMMITTEE

......................................... Chairman
(Associate Professor Pornchai Satravaha, Ph.D.)

......................................... Thesis Advisor
(Khamron Mekchay, Ph.D.)

...... W.M......._....Examiner

(Assistant Professor Anusorn Chonwerayuth, Ph.D.)

) . ] . 3
vf[f Tﬂ h‘ij, C LH Nl i s t

-t A () .............................. External Examiner
(Assistant Professor Settapat Chinviriyasit, Ph.D.)



v

s3und dades @ AnlszunannuRanaianiendarianndavesaumsiFaoyiusten
a A IS

Fawrsr TuaumuuiuFudu. (RESIDUAL TYPE A POSTERIORI ERROR ESTIMATES
FOR SEMI-LINEAR PARABOLIC PARTIAL DIFFERENTIAL EQUATIONS) 0.7

a a d W )
USnuIneiinusvdn: 0. as. A5a a1, 36 M.

- E16212

a g a v g Y v a a o w
MIunTIEHMANUAaNaIanerdudunanmsnd g dmsuIsaundniinauuy
LY ) @ ' a v g ' a a de
Ysudr lddimsumsUszmamnamasvosaunisFeoyiustosunuaisg Tuineriinusimm
a I'4 a V) @ a o [l a
TdanuaulvlumsimszdanuianataniondedimsuaunaFeoyiusiesFanisilum
é a 9) d' aa a}d’ U A

suupusuduvulawugUvatomaonlu 2 Jamelditoulvamvevuuudsing Taouans
YszAninmuazanuinudeievesnlszuisanuianainnionas lagnivouiuauuLag

' a a 4 A J o 1 a
YoulUAa 1A INITNsUszuasdanndranasgiuneldifou lvinfleddu ldFadu 7
o Jdo a a o @ o’: a a o w [
Wuilsndudndnduosduds « gahus ldadreduneuitausnsrfaunudiuda 18 Tay

9 fiedBYyAnINMTUsTIUMANURANIANIINAT



v

# # 5172416823 : MAJOR MATHEMATICS E 4 G 2 1 2
KEYWORDS : ADAPTIVE FINITE ELEMENTS / A POSTERIORI ERROR ESTIMATE
/ STANDARD RESIDUAL ESTIMATOR / SEMI-LINEAR PARABOLIC PARTIAL DIF-
FERENTIAL EQUATION

RAWIN YOUNGNOI : RESIDUAL TYPE A POSTERIORI ERROR
ESTIMATES FOR SEMI-LINEAR PARABOLIC PARTIAL DIFFERENTIAL
EQUATIONS. THESIS ADVISOR : KHAMRON MEKCHAY, Ph.D., 36 pp.

A posteriori error analysis is the key idea for adaptive finite ele-
ment methods for solving partial differential equations(PDEs). In this
thesis, we are interested in a posteriori error analysis for semi-linear
parabolic PDEs over polygonal domain in 2-D with Dirichlet boundary
condition. We showed the efficiency and reliability of a posteriori error
estimator by deriving the upper and local lower bounds based on the
standard residual estimator under the assumption that the nonlinear
function f is Lipschitz with respect to the variable u. We also con-
structed an algorithm for adaptive finite element method based on a
posterior error estimations.
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