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Table 1 Exact lution and error of A" characterigtic value
A(A™) A(A®) A(A®) M (AM) M (AP) M (A®) €
1 - 2.485 858 - 2.512576 - 2.512 280 - 0.014142 | - 0.0012576 0. 012 280
+i6.915237 | +i6.915430| +i6.910149| -i0.005100| -i0.005293| +i0.000012
, | -2514142 | - 2487565 -2487720| -0.014142| - 0.0012435| - 0.012280
+i6.905005 | +i6.904792 | +i6.910149 | +i0.005132| +i0.005345| - i0.000012
0.1x10°3
3 - 2.485 858 - 2.512576 - 2.512 280 - 0.014 142 0.001 2576 0. 012 280
- i6. 915 237 - i6.915 430 - i6.910 149 +i0. 005 100 +i0. 005 293 +i0. 000 012
, | -2514142 | - 2.487565| - 2487720 0.014 142 | - 0.0012435 0. 012 280
-i6.905005 | -i6.904792| -i6.910149| -i0.005132| -i0.005345| - i0.000012
, | -2408586 | -2.501251| -2.501228| - 0.001441 0. 001 250 0.001 228
+i6.910649 | +i6.910669 | -i6.910138| -i0.000512| -i0.000532| - i0.000001
, | 2501414 | - 2408750 | - 2498772 0.001414| -0.001250| - 0.001 228
+i6. 909 626 +i6. 909 606 +i6.910 138 +i0. 000511 +i0. 000 531 - i0. 000 001
0.1x10°°
4 | -2498586 | -2501251| -2.501228| - 0.001441 0. 001 250 0.001 228
-i6.910649 | -i6.910669 | -i6.910138| +i0.000512| +i0.000532| +i0.000001
, | -2501414 | -2498750| - 2408772 0.001414| -0.001250| - 0.001228
- i6. 909 626 - i6. 909 606 - i6.910 138 - i0. 000 511 - i0. 000 531 +i0. 000 001
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PERTURBATION METHOD OF NEAR DEFECTIVE SYSTEMS

Xu Tao Chen Suhuan Zheo Jianhua
( Department of Mechanics, Jilin University of Technology, Changchun 130025, China)

Abstract  The matrix pertturbation theory for tihe distinct eigenvalues of the real symmetric matrix
was well developed. If someof eigenval ues are multiple, the nature of the problem changes and dif-
ficulties arise. To avoid such difficulties, it is usualy assumed that the system has a set of complete
eigenvectorsto Pan the Pace, i.e. the sysem is non-defective. However , in actual engineering
problems, such as genera damping systems, flutter anayssof aero-elagticity , and 0 on, the defec
tive system, that do not have a set of conplete eigenvectorsto gpan the gpace, do exist and can not
be ignored.

Recently , Ref. [4 ,5] discussed the perturbation method for the defective system. From the nu-
merical examples it can be seen that the system with defective repeated eiganvalues can be trans
formed into that with close eigenvalues and the corregpponding eigenvectors to be near pardle with
each other , which is known as the near defective syssem. Therefore, development of the perturba
tion theory for the near defective syssems with close eigenval ues is necessary.

It should be point out that the matrix perturbation methods discussed above for the distinct
eigenval ues and repeated eigenval ues can not be used to ded with the case of sysems with near de-
fective close eigenvalues. In Ref.[1,2,3], udng the shift method, the perturbation problem with
close eigenvalues for the real modes can be tranformed into one of the repeated e genvalues, which
is applicable only for the case of the non-defective systems.

Inthis paper , we try to expand the method for perturbation analyss of close eigenvalues in
Ref. [1,2,3] to the case of near defective systems. First, we discuss the identification of the close
eigenvalues and then give matrix perturbation for near defective syssems. In order to illustrate the
application of the theory discussed, a numerical example is given.

Key words near defective syssem, matrix perturbation
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