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Abstract: A recursive SPIKE algorithm was presented based on DS matrix decomposition, which was

very different from LU decomposition algorithm and QR decomposition algorithm. The SPIKE algorithm
used a novel decomposition method to balance communication overhead with arithmetic cost to achieve bet-
ter scalability than other methods on modern parallel architectures. Firstly, the basic operating principle of
a recursive SPIKE algorithm was introduced by four aspects: partitioning coefficient matrix, DS decompo-
sition, extraction and solution of simplified coefficient matrix equations. The SPIKE algorithm was
applied to specific linear equations with different coefficient matrix for the first time. Three sets of numeri-
cal experiments gave the results and running time of each solution algorithm. The experimental results
show that the recursive SPIKE algorithm can not only obtain accurate results, but also has a faster solu-

tion speed. Experiments indicate the computing time of the proposed algorithms is about 40 percent of LU
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decomposition algorithm, and about 8 percent of QR decomposition algorithm.

Key words: general banded matrix; tridiagonal matrix; DS matrix decomposition; recursive SPIKE algorithm
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