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ABSTRAK 

Penyelesaian berangka yang melibatkan masalah nilai sempadan eliptik memainkan 
peranan yang penting untuk menggambarkan pelbagai permasalahan fizikal dalam 
bidang sains, ekonomi dan bidang kejuruteraan yang dibentangkan secara 
matematik dengan menggunakan model persamaan terbitan separa. Dalam kajian 
ini, persamaan Helmholtz akan dipertimbangkan dan diselesaikan menerusi kaedah
kaedah lelaran satu dan dua langkah masing-masing dikenali sebagai kaedah famili 
kaedah dua parameter pengenduran berlebihan (TOR) dan famili kaedah min 
aritmetik dua parameter pengenduran berlebihan (TAM). Di dalam aspek skema 
pendiskretan pula, kajian ini menekankan kaedah Galerkin dalam menjana 
persamaan penghampiran unsur terhingga bagi kes unsur segitiga sahaja. Proses 
pendiskretan telah dilaksanakan untuk menerbitkan persamaan penghampiran unsur 
segitiga bagi konsep sapuan penuh, separuh, suku dan okto. Selanjutnya, 
perbincangan mengenai pembangunanan perumusan dan kekompleksan pengiraan 
bagi kaedah-kaeclah titik dan blok bagi famili kaedah lelaran TOR dan TAM yang 
dikaji di dalam kajian ini juga dimuatkan. Sejajar dengan usaha mendemonstrasikan 
keberkesanan kedua-dua famili kaedah lelaran yang dipertimbangkan, dua contoh 
bagi setiap permasalahan telah dipertimbangkan. Berdasarkan ujian berangka ke 
atas famili kaedah blok TAM adalah yang paling efisien dari segibilangan lelaran, 
masa lelaran dan ralat mutlak maksimum berbanding famili kaedah blok TOR. 

Kata Kunci: Unsur segitiga, famili kaedah blok TOR dan TAM, Masalah nilai 
sempadan eliptik, Persamaan Terbitan Separa, Persamaan Helmholtz 
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ABSTRACT 

FAMILY BLOCK ARn-HMETIC MEAN METHOD Wn-H TRIANGLE ELEMENT 

APPROACH FOR SOLVING ELUPTIC INITIAL VALUE PROBLEM 

Numerical solution involving linear elliptic initial value problems plays important role 

to describe various physical problems in sciences, economics and engineering fields 

which are designed mathematically by using partial differential equations. In this 

study, the problem of the Helmholtz equation will be considered and solved through 

the one and two-step iteration methods respectively known as the family method of 

the two parameter overrelaxation (TOR) and the family of the two-parameter 

arithmetic min method (TAM). In the aspect of the discretization schemes, this study 

emphasizes the Galerkin method in generating finite element approximation equation 

for the triangular element case only. The discretization process has been carried out 

to derive the approximate equation of the triangular element for the full half, quarter 

and octo concept. Furthermore, discussions on the formulation and computational 

complexity of the point and block methods for the families of TOR and TAM iteration 

methods studied in this study are also included In line with the efforts to 

demonstrate the effectiveness of both the family of the iteration method considered, 

two examples of each problem have been considered. Based on numerical tests on 

family of block TAM method is the most efficient of a range of iterations, iteration 

time and maximum absolute error relative to the fam1'ly of block TAM. 

Keyword: Triangle Element, family of block TOR and TAM, Elliptic Initial Value 

Problems, Partial Differential Equations, Helmholtz Equations. 
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