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Abstract

Based on analysis of the residues of the resolvent, we have proposed an efficient algorithm for
calculating eigenvector(s) of matrices. Our algorithm uses pseudo annihilating polynomials, and
the elements in eigenvector are represented as a polynomial in eigenvalue as a variable, thus we do
not need to find eigenvalues by solving the characteristic equation. We focus on our fundamental
algorithm that calculates an eigenvector of the eigenvalue whose multiplicity is equal to one, and
show results of experiments for test data with matrices of large dimensions.
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Computing time (s)

Amount of memory used (bytes)

dim(A) | Time (sec.) | Memory usage (bytes)
128 0.39 1.81e8
256 2.21 2.12¢9
384 10.47 9.76e9
512 31.77 2.92¢10
640 78.66 7.11el0
768 164.90 1.51ell
896 316.58 2.7911
1024 527.15 4.75ell
: deg(ma j(A)) = dim(A) DFEOFERR. FHEE 3.1 H2BK.
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>
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0 *> T T T
128 256 384 512 640 768 896 1024
dim(A)
1: % 1 OFEREOV 57, FlIEE 3.1 B22H.
5.00E+11
4.50E+11
4.00E+11
3.50E+11
3.00E+11
2.50E+11 |
2.00E+11
1.50E+11
1.00E+11
5.00E+10
0.00E+00
128 256 384 512 640 768 896 1024
dim(A)
dim(A)

2. F1DOAFRYFHBDY S 7. FHHILE 3.1 E25HE.
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7 2: deg(ma ;(\) = dim(A)/8 DHFADFHERR. FHHIIE 3.1 B2,

Computing time (s)

Amount of memory used (bytes)

dim(A) | Time (sec.) | Memory usage (bytes)
128 0.0086 5.24e6
256 0.0030 2.06e7
384 0.084 5.10e7
512 0.194 1.01e8
640 0.369 1.75e8
768 0.626 2.81e8
896 1.086 4.28e8

1024 1.559 6.26e8
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0.4
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dim(A)

B 3: % 2 OFEREDS ST, HMIIE 3.1 BEEZBH.

7.00E+08

6.00E+08
5.00E+08
4.00E+08
3.00E+08

2.00E+08 -

1.00E+08

0.00E+00
128 256 384 512 640 768 896 1024

dim(A)

X 4: £2 OABVFEHBOSS 7. FHIIE 3.1 Ex5R.
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deg(ma ;) | Time (sec.) | Memory usage (bytes)
16 0.0086 5.24e6

32 0.013 7.78e6

48 0.030 1.41e7

64 0.064 2.59e7

80 0.091 4.62e7

96 0.167 7.60e7

112 0.196 1.21e8

128 0.388 1.81e8

#%3: dim(A) = 128 DFT, B/NHESFARMEOXBAEIN L /SFE O ERE. FEEE 3.2 xR,

Time (s)

Amount of memory used (bytes)
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s
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16 32

48
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80 96 112 128

Degree of pseudo annihilator polynomial

5: % 3 DHERBOJS 7. FiE 3.2 fizsE,

2.00E+08

1.80E+08
1.60E+08

)

1.40E+08

1.20E+08
1.00E+08

/

8.00E+07

6.00E+07
4.00E+07
2.00E+07

0.00E+00
16

32

48

64 80 96 112 128

Degree of pseudo annihilator polynomial
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# 4 dim(A4) = 1024 DTT, BNEESERBHOREAEML 2HEOERM. FMIEE 3.2 fiz

Computing time (s)

Amount of memory used (bytes)

deg(w4,;) | Time (sec.) | Memory usage (bytes)
128 1.56 6.26e8

256 5.84 3.53e9

384 17.68 1.31el10

512 43.56 3.52el10

640 94.62 8.08¢10

768 180.30 1.64ell

896 314.05 2.8%el11

1024 527.15 4.75ell
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500 /
400 /
300 /
200
100

0 g T T T

128 256 384 512 640 768 896 1024

Degree of pseudo annihilating polynomial

X 7: %4 OFBEREOS S 7. FHMILE 3.2 HizsR.

5.00E+11
4.50E+11
4.00E+11
3.50E+11
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1.00E+11
5.00E+10 4___././.,
0.00E+00 W—
128 256 384 512 640 768 896 1024

Degree of pseudo annihilating polynomial

8: RADATVMHBERD S5 7. HMIIE 3.2 HizHHE.
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