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Abstract

We give a matrix factorization for the solution of the linear system Az = f, when
coefficient matrix A is a dense symmetric positive definite matrix. We call this fac-
torization as "WWT factorization”. The algorithm for this factorization is given.
Existence and backward error analysis of the method are given. The WDWT fac-

torization is also presented.

When the coefficient matrix is a symmetric tridiagonal matrix, a small modification
to the WWT factorization is given and we call this factorization as "W Z factor-
ization”. In this factorization the inner (n — 2) X (n — 2) submatrices of W and
7 are same as the inner (n — 2) x (n — 2) submatrices of W and W7 respectively
corresponding to the case when coefficient matrix is symmetric tridiagonal matrix.
When combined with partitioning scheme, it renders a divide and conquer algorithm
for the symmetric tridiagonal linear systems. We proved the existence of the fac-
torization in the important cases which occur frequently in scientific computations;
when the coefficient matrix A is (i) Symmetric positive definite matrix (ii) Sym-
metric diagonally dominant in addition to the nonsingularity. Solution procedure
crucially hinges on the solution of the "reduced system”. We proved that reduced
system retains the original properties of the original matrix like symmet.ric positive
definiteness, diagonally dominance. The backward error analysis is given. The WDZ

algorithm is also designed for symmetric tridiagonal linear systems.
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vi ABSTRACT

The divide and conquer approach considered above is extended to symmetric banded
linear systems with semibandwidth (. In this W2z factorization, the inner (n —
203) x (n — 23) submatrices of W and Z are same as that of W and W7 respectively
corresponding to the case when coefficient matrix is a symmetric band matrix with

semibandwidth (. Existence theorems and backward error analysis are given.

A parallel algorithm is presented for the solution of symmetric positive definite block
tridiagonal linear systems. The idea in solving symmetric tridiagonal linear systems
is extended to symmetric block tridiagonal linear systems. The existence theorems

and backward error analysis are given.

A parallel algorithm based on multifrontal technique for WWT factorization during
the solution of large sparse symmetric positive definite linear systems is given. The
method is formulated in terms of frontal matrices, update matrices and elimination
tree. The method reorganizes the overall factorization of a sparse matrix into a

sequence of partial factorization of dense smaller matrices.

All the designed parallel algorithms are implemented on the parallel machine Sun-
fire 6800 having 16 processors with Solaris 8.0 operating system. MPI is used as

internode communication.
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