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Improved Algebraic Method for Computing Eigenpair

Sensitivities of Damped System

Hong-Ki Jo,

Man-Gi Ko

and In-Won Lee

ABSTRACT

This paper presents a very simple procedure for determining the sensitivities of the eigenpairs of damped
vibratory system with distinct eigenvalues. The eigenpairs derivatives can be obtained by solving algebraic
equation with a symmetric coefficient matrix whose order is (n+ 1) X (n+1), where 7 is the number of
degree of freedom. the mothod is an improvement of recent work by 1L W. Lee, D. O. Kim and G. H. Jung;
the key idea is that the eigenvalue derivatives and the eigenvector derivatives are obtained at once via only
one algebraic equation, instead of using two equations separately as like in lee and Jung's method. Of

course, the method preserves the advantages of Lee and Jung’'s method.
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method) method)
12 | -0015] +5453 | -2.973] £545.3 | -2.973j £545.3
34 | -0236j +21.73 | -4724j %2173 | -47.24] £ 2173
56 | -0548 +33.00 | -1095] *3308 | -1095) * 3308
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Table 2. Some componests of the first eigenvector and
its derivatives

Eigenvector Eigqnvq:tor
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meﬂlggf methad)
1 -0.738-j0.738 73.80+i73.80 73.80+i73.80
2 -1.498-1.498 140.8+j149.8 149.8+j149.8
3 0.273+j0.273 ~21.36-271.36 -271.36-21.3%
4 -0.855-j0.855 85.54+j85.54 85.54+j86.54
5 -1.581-j1.581 158.1+j158.1 158.1+j158.1
69 -0.074-0.074 7.399+j7.399 7.399+{7.399
70 -18.67-j1867 1867+1867 1867+j1867
7 -44,72-j44.72 447.2+j447.2 447.2+j447.2
72 -0.122-j0.122 12.23+j12.23 12.23+j12.23




Table 3. CPU time spent on the calculation of the first twenty eigenpair derivatives
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