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Notes on the Problem of Nonlinear Eigenvalue

By Ding Hongming (T 1)

Abstract

Theorem [, Let E be a Banach space. Let M(4) € ¥ (E) for each com-
plex 4 and M(A) be Fréchet differenciable for A, Let K and K, be compact

linear operators on E, Assume that
{K, ~ K|l->0, as n—>oo, (1)
Then for every isolated eigenvalue A* of equation
x =KM(1)x (25
there is a sequence A, of eigenvalue of equations
x=K,M(1)x 3)
such that i,—>A* as n-—»co_, Conversely, every limit point of any sequence
i, of eigenvalues of equations (3) is an eigenvalue of equation (2),
Theorem 2, Assume that the conditions of theorem 1 are satisfied, Then
every sequence X, of normalized eigenelements of equations (3) associated
with eigenvalues 4,—A* contains a convergent subsequence, the limit of any
convergent subsequence X,, is an eigenelement of equation (2) associated
with eigenvalue A*,
Theorem 3, Let K and K, be compact seifadjoint linear operators in a
Hilbert space H.Let A* and A, be eigenvalues of equations (2) and (3),
respectively, Let M(4*) and M(J,) be selfadjoint, Assume that

(X*,M(A*)x*)>0, (%,M(A4,)x,)>0,
where x* and x, are eigenelements of equations (2) and (3) associated with the eige-
nvalues A* and j4,, respectively, Then the eigenvalues A* and A, of equations (2) and

(3), respectively, are all simple rank, that is, all generalized eigenelements are

eigenelements,
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Theorem 4, Assume that the conditions of theorom 3 are satisfied. Assume also

that the conditions (1) and
(M’ (A*)x*, x*)?&o
are satisfied, Then the conclusions
4y — A¥<CIK, - K|,
p(x,,H*) <ClK, - K|

are valid, wheie C is a constant and H* is an eigensubspace of equation

2) aséociated with the eigenvalue );*,
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