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Abstract Let 1 ¢ R™(m > 2) be a bounded domain with piecewise smooth
boundary 861, Let t be positive integer with £ > 1. We consider the eigenvalue problems
about (1.1) and (1.2), and obtain Theorem 2.1 and Theorem 2.2, which are generaliza-
tions of the results in [1-2]. This kind of problem is interesting and significant both in
theory of partial differential equations and in applications to mechanics and physics.
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1. Introduction

Let @ © B™(m > 2) be a bounded domain with pilecewise smooth boundary 8.
Let t be positive integer with ¢ > 1. In [1], the following eigenvalue problems were
studied:

{ (—A)u = Au, zeN
Ju Aty
H“E_”'_ayt—l_ﬂ’ z € a0

In this paper, we consider the generalized eigenvalue problems

(1f D Diipeicl@iigeic (@) Digigoiyu) = dw(z)u, z€Q

iy,ig, 0=l : {1.1}
Ju g1y :
H:E=PH=5‘UE—1=G1 T € i)

and

Del=1)? i Dy igein (Biyigi, (£) Dy i, 4) = Aw(z)u, z€Q

s=2 fnigemde=l (1.2)
du F i
o= E —_— s — LE?.I_,T'—T — ﬂ? o E Sﬂ

where v is the unit outward normal to 80, w(z) € C (), @i iy..4, () € C* () with

0 << aiis6) <1, 0< 7 Su(@)<5 (1.3)
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for 43,99, - ",8s =1,2,-:-,mand s =2,3,-- ,t, and p,n, £, 6 are positive constants.
For (1.1) and (1.2), we obtain two inequalities about A,41 in terms of Aj, Ag,---, A
This kind of problem is interesting and significant both in theory of partial differential
equations and in applications to mechanics and physics (see [3]).
For convenience, throughout the paper we use the notations

d
.Dk=a_:k:112:u'”1m: v=tﬂlsﬂi1"‘}ﬂmjl ﬂ:‘;”.l f:f
0

Tk
"Dil[a} = -Dil'ilz'"i. = DE—'I Diz ' '-Di,g D[‘.t:l = ‘D"Il*lﬂ"'isuiic-i-l"*i;:l
Diiigy = Diyigedemricsniprigan s

ai()(T) = Giyip-4, (z), Ay = max Giyigi, (@),  Bigs) = max Va4, ()]

™ T T

S = SES > 8=2,3,

i(s)=1 du.t2oda=l (dedf)=1 11,02y ie e Libed it 15t f1m i te =1
2. Main Results

Theorem 2.1 Let m > 2 and M(i = 1,2,---,n+ 1) be the eigenvalues of (1.1)
with A1 € A2 < ++- < Apq1. Then
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452£3 n Ai = . [
Antl <An + m (t[gi‘- 4 m — E}Altﬂ E (E) ap 'ﬂ:t — 1}81{51 E (E) )
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Corollary 2.1 Letm > 2 and (i =1,2,---,n+ 1) be the eigenvalues of (1.1)
with .-1-";1 = :’tg e i .:!'l.n..|,.1- Then

46262\ A\ T2
:'I"-ﬂ--l-l E ‘j"-n. + ‘i'ﬂ-2||u. (t(?t ‘1‘ i — Q}At[t} -+ ﬂ:t = I]Bﬂ:t} (E—é)

Remark 2.1 Take a;y =1 and ¢ = g =---14=1,2,---,min (1.1). Then
4 T 1 Tt t=1
Antl € An + Wﬂ:?* +m=2)| DA E*"a: (2.2)
i=1 =1

and 1
i1 S a%{mﬂ + 4¢(2t + m — 2)) (2.3)

Tnequalities (2.2) and (2.3) are just the results of Theorems 1 and 2 in [1]
Remark 2.2 Take t =2, m=1in (1.1). Then
1
e 2.4
> (2 (2.4
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