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TIME-EFFICIENT SPARSE MATRIX COMPUTATION USING MESH
RESAMPLING IN FINITE DIFFERENCE ANALYSIS

A methodology is proposed to reduce the computational time required for finite
differences. It implies the gradual increment of the number of nodes at each side
of a rectangular representative volume and the interpolation of the guess values
from the previous nodal solution. This process continues until the final number of
nodes is reached. Three solution methods are used along with three different types
of boundary conditions, including a discontinuous one, to evaluate the efficiency
of the suggested methodology. A reduction of five orders of magnitude in compu-
tational time was registered for both Jacobi and Gauss—Seidel algorithms. Whereas,
its decrement was of one order of magnitude for the conjugate-gradient method.

Key words: finite difference method, mesh resampling, Jacobi algorithm, Gauss—Seidel
algorithm, conjugate gradient.

CKOPOYEHHA YACY OBYUCINEHb PO3PIIKEHMX MATPULb 13 BAKOPUCTAHHAM
NEPEAUCKPETU3ALII CITKA Y CKIHYEHHO-PIBHULLEEBOMY AHANI3I

3anponorHo8arHo Mmemoodon02is CKOPOUEHHSA UACY OOUUCAeHHA CKIHUEHHUX PI3HUYD, AKA
NOASZAE 8 NOCMYNOBOMY 30IABWEHHT KINBKOCMI 8Y3418 HA KOMCHIU CMOPOHI NPAMO-
KYMHOZ0 Penpe3eHmMamusnozo 00’ emy ma ITHMePNOAAYIT NMPUNYWEHUX 3HAUeHDd 13
nonepedHb020 8Y3.408020 piuwlenHs. Lleu npoyec nogmoproemscs 00 0ocieHeHHA KiHYe8oT
Kiavkocmi 8ysais. Poszzaanymo mpu memodu pos3e’s3ysarHHs 04l mpbox PiaHUXr munie
KPAUOBUL YMO8, Y MOMY UUCAL POZPUBHUX, OAL OYIHKU eperxmusHocmi 3anponoHoeaHoL
memoouxu. Bussieno CKOPOuUeHHS uaACY O0UUCACHHS HA N'AMb Nopsdkis 0as memodis
Axo6i i TIaycca—3atideasn. Jaa memody cnpayxcenuxr rpadienmis maxe CKOPOUEHHS
cmanosums 00ur Nopadox.

Katouoei caosa: memod cKiHueHHUX PI3HUYDb, mepeduckpemusdayis cimxu, memood
Axo06i, memod I'aycca—3eiidens, cnpaxcenut rpadienm.
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