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Abstract: In this paper, we present a new solution method for symmetric-positive definite generalized eigen-
value problems of banded matrices. The proposed method is an extension of the divide and conquer method
proposed by Elsner et al., which repeats the conquer phase of the divide and conquer method for a problem
of tridiagonal matrices. Recently, numerical solution methods are required to work efficiently on modern
multicore processors. However, the conventional methods show poor performance on such environment since
they contain many cache inefficient operations. On the other hand, the proposed method is dominated by
matrix products thus it shows higher performance than the conventional methods. The proposed method is
3.23 times faster than the conventional method, achieving 219 GFLOPS (77.6% of the peak performance) on
a multicore environment (two octa-core Intel Xeon E5-2660 CPUs).
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Fig. 1 Solution approaches for banded generalized eigenvalue

problems.
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in the conventional method which exploits the band
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Table 2 The number of FLOPs and the computational pattern
in the conventional method which does not exploit the

band structure of the matrix.
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Algorithm 1 Divide-and-conquer algorithm for banded

generalized eigenvalue problems
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Table 3 The number of FLOPs and the computational pattern
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in the proposed method.
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Fig. 2 The accuracy of the computed eigenvalues and eigen-
vectors (n = 10240, k = 1).
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Fig. 3 The accuracy of the computed eigenvalues and eigen-
vectors (n = 10240, k = 2).
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Fig. 4 The execution time of DSBGVD (n = 10240, k = 1).
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Fig. 5 The execution time of DSYGVD (n = 10240, k = 1).
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Fig. 6 The execution time of the proposed method (n = 10240,
k=1).

1400 mTOTAL mDPBSTF mDSBGST mDSBTRD mDSTEDC ®m DGEMM ® other

1200

E | I I I I
5
\

0

Netlib  MKL Netlib  MKL Netlib MKL Netlib MKL Netlib MKL
16 ALYK

RATHR [sec
O -]
s &8 3 3
8 8 8 8

1ALYE 2 ALYk 4 2Lk 8 ALk

7 DSBGVD OFATHEH (n = 10240, k= 2)
Fig. 7 The execution time of DSBGVD (n = 10240, k = 2).
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Fig. 8 The execution time of DSYGVD (n = 10240, k = 2).
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Fig. 9 The execution time of the proposed method (n = 10240,
k=2).
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