a . ax 1 A A o o ] ' Y J
OUIT aIANIN. ’J‘ﬁNﬁ@l'l\‘]ﬁ”ljl,uﬂﬁﬁ'ﬂ’ii‘lJﬂﬁﬂiﬁ\ﬂmﬂﬂu"lﬂﬂﬂ’wﬁqﬂﬁu

%ﬁﬂﬂﬂg‘ﬂ (FINITE-DIFFERENCE METHOD FOR SHAPE
PRESERVING SPLINE INTERPOLATION)

A . £
9. N1/5nY1. PROF. DR. BORIS I. KVASOV, 141 ¥
ISBN 974-533-181-3
a a J o dy ay A v Aas '
Inertnusaiiiauenuitenenuitmsmmamasveilymimsdszmmlu
1 d a % { v ' § {
Fdred lmiriansgl  FednwuReumsUszanumvesmdoya o nduldwaz iy
a { o [ va a ' 3 Il IS ' A 4
i densinmautiamusnadavesgadoyamaniy wu anuilumuin manuiunie
a = I Y av dy YR o ax 1Y U 1
msaaaluniamufed anuyy udy auddel lddnymasWeannisms Inddeilymim

J

ourtanayaioyius  uield¥eden DMBVP lumswiwamasuesilyninis
1 1 d a an an a, ] 3'l A
Uszanumlurndealiairiansgllunsd 1 48 vaz 2 48 s lmitisemuilse
A A o a 4 o % A Aa o o
AnTammsmuiadlsneuimes dmsuszbeuinFednavves DMBVP 141460
o a 1 A A v o a a v [ P YA
autiumsnaanduiloslumsdszanaudduiumaFeyius wadnsnlane szuuaums
a 9 £~ a ¢ o A Ao 9 I 1 [ I ] o Y
wadugadmesngdulszansnilassaiadugiuuvedadanuuaziluninuiven il
4 4 Y
MsmmamasvesszuuaNmMIFuduiiannsoi ldnaditmenswaydtmsigr  dmsuls
Ya [ 4 1 as o g’ YJa 1 a A dﬁ -
s lFIsmsvaaveumd  daudsmsian 1995Heuswnuauiies (successive over-
- de 1 - =\ as 1 =) di qugzl 1
relaxation) wazd5UweardIu (fractional steps) szieviTHaneduiosludTTuAYEIU
] A a A o a o [ a 4
w84 DMBVP faiiutszaniamlumssimasudeduay uazannsalynuiuneuiines
a Yy ) [ a Jd a 9 a 1
wavwnladie  dmsumsesnuuuTsunsuneuiames Fevuiulsmsannedseaiuau
Aunuudsiudeya violdedein MPI
Y aw a A o ° J v v
naf lavinauddevesinerdwus danuninth lddszgnanuilgmdumsesnuuy
a9 A 4 9 a o J Y '
nynasneuNInes TuaumsoonuuukaadMN tayluAUgAdIHNITY 1FU N15D0N
s A A A 3 v T o Y Yo a
upusaoud  wsesdu 5o ludu  wenvintudadeamnsoti iU 1sudlymimiaine

s av s a o A
ATV NI1TIVININNITUNNY DITAUATICTNIN ﬂ13LW3Jﬂ'J']3Jﬁ$L?JEJWU?J\‘]ﬂ1W1H

o @ ° A s & 9
ig‘U‘UI‘V]i‘ﬂﬁu DITNUNUN LS qmﬁmmaumwaum L‘]J’L!@]u

a a 4 A tﬂ' =
MUINAAANANS AUOFDINANH Y. oo eeee e
. g
AUmsdamr 2545 A0 ¥001TINUST Y. e
A d‘ o"d‘ = ]
AE30%00115INUS VT

A A s (=K '
A0 T001015INYTABITI. ..o



IT

ANIRUT LUADSONG : FINITE-DIFFERENCE METHOD FOR
SHAPE PRESERVING SPLINE INTERPOLATION

THESIS ADVISOR: PROF. DR. BORIS I. KVASOV, Ph.D. 141 PP.
ISBN 974-533-181-3

SHAPE PRESERVING / CAGD / DMBVP / SOR / MPI / FINITE-
DIFFERENCE / NUMERICAL ALGORITHM / PARALLEL ALGORITHM /
BLOCK GAUSSIAN ELIMINATION / FRACTIONAL STEPS

This thesis addresses the solution of shape preserving spline interpolation
problem which deals with the approximation of curves and surfaces with retaining
certain shape properties such as positivity, monotonicity, convexity, etc. Based on
formulation of this problem as a differential multipoint boundary value problem
(DMBVP), we develop a new technique for solving shape preserving interpolation
problem. This new approach has substantial computational advantages. We con-
sider both 1-D and 2-D cases. For the numerical treatment of DMBVP, we replace
the differential operator by its difference approximation. This gives us a system of
linear equations with a positive definite matrix of a special structure which can be
efficiently solved by direct and iterative methods. As a direct method we consider
Gaussian elimination. For iterative solution of the obtained linear system, we
apply successive over-relaxation method. Finite-difference schemes in fractional
steps also prove their efficiency in the numerical treatment of our DMBVP. The
developed algorithms can efficiently work on parallel-processing computers. The
message-passing interface (MPI) is applied in the programming code of parallel
version.

The results of the thesis can be used in many applied problems and first
of all in CAGD (computer description and numerical modelling of aircraft sur-
faces, bodies of ships and cars, complex details of engines, etc.). The developed
algorithms can also be applied in many fields of science (mathematical models in
mechanics and physics, computer description of geological and physical phenom-
ena). New applications include computer vision and inspection of manufactured
parts, medical research (software for digital diagnostic equipment), image analysis,
high resolution TV systems, cartography, the film industry, etc.
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