©
2017 2022

Development of Iterative solvers for unsymmetric linear equations using
Conjugate Gradient method and High Precision Arithmetic
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The core of numerical simulation is "the solution of simultaneous linear
equations with large-scale asymmetric sparse matrices as coefficients"”, and the iterative method
collectively called the Krylov subspace method is widely used. When the coefficient matrix is
symmetric, the Conjugate Gradient Method shows excellent convergence for many problems, but when it
is asymmetric, such a versatile method does not exist.

In this research, we examine whether the conjugate gradient method can be made to converge well
by symmetrizing the coefficient matrix, modifying the equations, and applying high-precision
arithmetic. Symmetrizing includes constructing a matrix with twice the number of dimension from an
azymmetric matrix A, and constructing a symmetric matrix A"A or AA" from A and the transposed matrix
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