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Abstract

Given an nxn matrix A having n distinct eigenvalues and its approximate eigenvalue A, we
propose a verification algorithm for constructing an interval matrix A near to A and an inter-
val A near to 1. The computed interval matrix A is guaranteed to contain a real defective

A

matrix A4.
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Table 1. The performance of Algorithm 1 for Example 1
F LB hEE I HHEER

" p k P mid(A) Hmid(ﬁ) Z

4 2 2 6.0500e-16 1.9999 1.8059¢—04
7 2 2 1.5768e15 2.0000 9.7891¢—08
8 2 2 4.0431e-16 2.0000 1.0378¢08
20 2 2 9.4529¢-18 2 2.8490¢-16
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4107 —0.4320 —-0.5132 —-0.8087 0.3289 0.4160 -0.8258 0.9311 -0.0740 0.9080 0.9349
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09181 0.5407 -0.9680 0.1162 -0.0441 0.0511 0.1022 0.0488 0.4116 -0.0816
| 0.1609 -0.5070 0.5487 0.4986 -0.1408 0.9865 -0.8304 -0.6444 0.7302 -0.6024 |
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A=20R14, %2 %HEE ISR,

Table 2. The performance of Algorithm 1 for Example 2
F2. B2 hEX I HHEER

(n,m,,m,) q k p mid(A) Hmid(E)HZ

(10,2, 4) 2 2 7.2896e-16 2.0000 8.1469¢-05

(10,3, 6) 2 3 4291116 2.0001 1.3630c-04

(10, 4, 8) 2 4 2.2790e-16 2.0000 1.2486e-04

(10,5, 10) 2 5 2.1695¢-16 2.0000 1.7329¢-04
E&WMAE

HRE BRI EHES: 20180101345]C).

SE

(1]

(2]

Kublanovskaya, V.N. (1966) On a Method of Solving the Complete Eigenvalue Problem for a Degenerate Matrix.
USSR Computational Mathematics and Mathematical Physics, 6, 1-14. https://doi.org/10.1016/0041-5553(66)90001-2

Ruhe, A. (1970) An Algorithm for Numerical Determination of the Structure of a General Matrix. BIT Numerical Ma-
thematics, 10, 196-216. https://doi.org/10.1007/BF01936867

Sridhar, B. and Jordan, D. (1973) An Algorithm for Calculation of the Jordan Canonical form of a Matrix. Computers
& Electrical Engineering, 1, 239-254. https://doi.org/10.1016/0045-7906(73)90017-7

Kagstrom, B. and Ruhe, A. (1980) Algorithm 560: JNF an Algorithm for Numerical Computation of the Jordan Nor-
mal Form of a Complex Matrix. ACM Transactions on Mathematical Software, 6, 437-443.
https://doi.org/10.1145/355900.355917

Demmel, J.W. (1986) Computing Stable Eigendecompositions of Matrices. Linear Algebra and Its Applications, 79,
163-193. https://doi.org/10.1016/0024-3795(86)90298-3

Chatelin, F. (1986) Ill Conditioned Eigenproblems. North-Holland Mathematics Studies, 1277, 267-282.
https://doi.org/10.1016/S0304-0208(08)72649-5

Wilkinson, J.H. (1965) The Algebraic Eigenvalue Problem. Clarendon Press, Oxford.
Wilkinson, J.H. (1972) Notes on Matrices with a Very Ill-conditioned Eigenproblem. Numerische Mathematik, 19,

DOI: 10.12677/aam.2020.911228 1983 IR Esid


https://doi.org/10.12677/aam.2020.911228
https://doi.org/10.1016/0041-5553(66)90001-2
https://doi.org/10.1007/BF01936867
https://doi.org/10.1016/0045-7906(73)90017-7
https://doi.org/10.1145/355900.355917
https://doi.org/10.1016/0024-3795(86)90298-3
https://doi.org/10.1016/S0304-0208(08)72649-5

KE

2
4

OH
O

(9]
[10]

[11]
[12]

[13]

175-178. https://doi.org/10.1007/BF01402528
Wilkinson, J.H. (1984) Sensitivity of Eigenvalues. Utilitas Mathematica, 25, 5-76.

Wilkinson, J.H. (1984) On Neighbouring Matrices with Quadratic Elementary Divisors. Numerische Mathematik, 44,
1-21. https://doi.org/10.1007/BF01389751

Wilkinson, J.H. (1986) Sensitivity of Eigenvalues, II. Utilitas Mathematica, 30, 243-286.

Malyshev, A.N. (1999) A Formula for the 2-Norm Distance from a Matrix to the Set of Matrices with Multiple Eigen-
values. Numerische Mathematik, 83, 443-454. https://doi.org/10.1007/s002110050458

Lippert, R. A. and Edelman, A. (1999) The Computation and Sensitivity of Double Eigenvalues. In: Chen, Z., Li, Y.,
Micchelli, C.A. and Xu, Y., Eds., Advances in Computational Mathematics: Proceedings of the Guangzhou Interna-
tional Symposium, Dekker, New York, 353-393.

Alam, R. and Bora, S. (2005) On Sensitivity of Eigenvalues and Eigendecompositions of Matrices. Linear Algebra and
Its Applications, 396, 273-301. https://doi.org/10.1016/j.1aa.2004.10.013

Alam, R., Bora, S., Byers, R. and Michael, L.O. (2011) Characterization and Construction of the Nearest Defective
Matrix via Coalescence of Pseudospectral Components. Linear Algebra and Its Applications, 435, 494-513.
https://doi.org/10.1016/j.1aa.2010.09.022

Akinola, R.O., Freitag, M.A. and Spence, A. (2014) The Calculation of the Distance to a Nearby Defective Matrix.
Numerical Linear Algebra with Applications, 21, 403-414. https://doi.org/10.1002/nla.1888

Rump, S.M. (1999) INTLAB—Interval Laboratory. Tibor Csendes. Developments in Reliable Computing. Kluwer
Academic Publishers, Dordrecht, 77-104. https://doi.org/10.1007/978-94-017-1247-7 7

Golub, G.H. and Charles, F. (1996) Matrix Computations. Johns Hopkins University Press, Baltimore.

Rump, S.M. (2010) Verification Methods: Rigorous Results Using Floating-Point Arithmetic. Acta Numerica, 19,
287-449. https://doi.org/10.1017/S096249291000005X

DOI: 10.12677/aam.2020.911228 1984 IR Esid


https://doi.org/10.12677/aam.2020.911228
https://doi.org/10.1007/BF01402528
https://doi.org/10.1007/BF01389751
https://doi.org/10.1007/s002110050458
https://doi.org/10.1016/j.laa.2004.10.013
https://doi.org/10.1016/j.laa.2010.09.022
https://doi.org/10.1002/nla.1888
https://doi.org/10.1007/978-94-017-1247-7_7
https://doi.org/10.1017/S096249291000005X

	最近亏损矩阵的可信验证
	摘  要
	关键词
	The Verification of the Nearest Defective Matrix
	Abstract
	Keywords
	1. 引言
	2. 预备部分
	3. 主要结论
	3.1. 数值部分
	3.2. 验证部分

	4. 主要算法
	5. 应用实例
	基金项目
	参考文献

