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Parallel Iterative Methods

for Large-scale Systems of Algebraic Equations

Ph.D. student: Bai Zhongzhi .

Supervisors Guo Benyu and Wang Deren

Abstract
This dissertation is constructed by two parts.
The first part is emphasized on the designs of parallel algorithms

for solving the large-scale system of linear equations

Ax=b, AcL(R") nonsingular, x, beR".
By making use of the concept of matrix multisplitting and applying the
relaxation acceleration techniques of the matrix multisplitting, we
set up general framework of parallel matrix multisplitting relaxed
algorithms; and based on the principle of sufficiently using the
delayed information, we design a class ‘of asynchronous parallel matrix
multisplitting accelerated relaxation algorithms, which can greatly
execute the efficiency of the practical computations of the
corresponding MIMD-systems. When the coefficient matrix AeL(R") is
symmetric positive and is of block type, stimulated by the multilevel
iteration idea, we construct a class of parallel multilevel block
iteration algorithms. The convergence theories of these algorithms are
researched in depth. Meanwhilg their convergence rates are estimated in
detail.

In the second part, we mainly study how to design parallel

algorithms to get the solution of the large-scale system of nonlinear
equations
F(x)=0, F: per"__g",

In the sense of the nonlinear multisplitting , by making use of the
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relaxation acceleration techniques of the nonlinear multisplitting, we
propose a class of parallel nonlinear multisplitting accelerated
relaxation algorithms; which cover many practical and efficiént
nonlinear multisplitting relaxed type of algorithms, such as the
multisplitting AOR-Newton, -Chord, and -Steffensen algorithms,etc..
Under proper conditions, we study the local convergence, the monotone
convergence as well as the global convergence of these new algorithms,
and deep theory results are therefore obtained. A lot of numerical
tests show that our algorithms are feasible and efficient, all the
numerical results are thorothly coincide with the new theories. Again,
based on the principle of sufficiently using the delayed information,
we design a class of asynchronous parallel nonlinear multisplitting
accelerated relaxation algorithms, which are éuitable to the
corresponding MIMD-systems. These asynchronous algorithms also cover
many high-valuable and practical asynchronous parallel nonlinear
multisplitting relaxed type of algorithms, such as the asynchronous
multisplitting AOR-Newton, -Chord, and -Steffensen algorithms, etc, .We
research the convergence theories of these algorithms in depth and

estimate their convergence rates in detail, too.

Key words: system of linear equations, matrix multisplitting,

L-matrix, M-matrix, H-matrix, symmetric positive matrix, multilevel

iteration, preconditioning matrix, condition number, system of

nonlinear equations, nonlinear multisplitting, synchronous parallel,
asynchronous parallel, accelerated relaxation, local convergence,

monotone convergence, global convergence, convergence rates.

4.






	BaiZZ4PhD_Thesis_Abstract_Part01.pdf
	BaiZZ4PhD_Thesis_Abstract_Part02.pdf
	BaiZZ4PhD_Thesis_Abstract_Part03.pdf

