UDU/LDU Storage Format

This document outlines the storage format for the UDU and LDU direct
solvers. As outlined in class, both the symmetric (UDU) and the non-
symmetric (LDU) solver rely on an L-D-U decomposition of the coefficient
matrix. Both the UDU and the LDU solver use a compact band-oriented
storage scheme.

UDU Storage Format

The UDU storage format stores only the upper-triangular portion of the
global symmetric coefficient matrix in a band-oriented form. This is illus-
trated below.
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The compact UDU storage scheme stores the diagonal in the first column
of the array. The upper triangular part of the coefficient matrix is stored
band-by-band in the remaining columns of the array. The total number
of bands to be stored includes the diagonal and is specified by the 1/2-
bandwidth, N, of the symmetric matrix, i.e., the 1/2-bandwidth includes
the diagonal.

LDU Storage Format

In contrast to the UDU solver, the LDU solver requires that both the upper
and lower triangular portions of the matrix be stored. Again, the matrix
format for the LDU solver requires that coefficient matrix be stored band-
by-band. This is shown below.

In the LDU compact storage scheme, the diagonal terms are stored in the
“central” band with the lower-triangular terms stored in the “lower” bands
and the upper-triangular terms stored in the “upper” bands. The compact
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storage scheme requires /Vy,, bands where the bandwidth in this case is the
total bandwidth of the coefficient matrix. The diagonal band is stored as
the Ny, /2 + 1. In this simple example, the bandwidth is 5 and the diagonal
terms are stored in the third band.



