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Time Program 

08:50-09:00 報到 

09:00-09:10 開幕致詞 

 Speaker Title 

09:10-10:00 楊傳富 
An open question on the inverse transmission eigenvalue 
problem 

10:10-11:00 黃振友 
The mathematical axioms of quantum mechanics and 
rigged Hilbert space 

11:10-12:00 王惟權 TBA 

12:00-13:30  午餐 

13:30-14:00  討論與交流 

14:10-15:00 蔡宗謀 An inverse spectral problem for Hill's difference operators 

15:10-16:00 王於平 
Inverse spectral problems for differential operators with 
mixed spectral data 

16:10-17:00 陳隆暉 
On some inverse spectral theory of interior transmission 
problem and applications 

 



On some inverse spectral theory of interior transmission problem

and applications

Lung-Hui Chen1 （陳隆暉）

Abstract

We send a wave field into the domain and measure the scattered wave field, and consider the

following scattering problem:

∆u(x) + k2n(x)u(x) = 0, x ∈ R3;

u(x) = ui(x) + us(x), x ∈ R3 \D;

lim|x|→∞ |x|{ ∂us(x)
∂|x| − ikus(x)} = 0.

(1)

where

u(x) is the total wave;

us(x) is the scattered wave;

ui(x) := eikx·d, k ∈ C, x ∈ R3, d ∈ S2;

n(x) ∈ C2 is called the index of refraction.

The inverse problem is to determine the index of refraction by the external measurement. The

inverse problem is the core of many disciplines of science and technology such as sonar and radar,

geophysical sciences, national defense, medical imaging, remote sensing, and non-destructive testing in

instrument manufacturing. We reduce the inverse scattering problem (1) to a homogeneous interior
1Department of Mathematics, National Chung Cheng University, 168 University Rd. Min-Hsiung, Chia-Yi County 621,

Taiwan. Email: mr.lunghuichen@gmail.com; lhchen@math.ccu.edu.tw. Fax: 886-5-2720497.
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transmission problem. 

∆w + k2n(x)w = 0, in D;

∆v + k2v = 0, in D;

w = v, on ∂D;

∂w
∂ν

= ∂v
∂ν

, on ∂D,

(2)

where ν is the unit outer normal; D is a starlike domain in R3 containing the origin with C2-boundary

∂D; n(0) = 1, n(x) ∈ C2(R3); n(x) > 0, for x ∈ D; n(x) = 1, for x /∈ D. The equation (2) is called

the homogeneous interior transmission eigenvalue problem. We say k ∈ C is an interior transmission

eigenvalue of (2) if there is a nontrivial pair of solution (w, v) such that w, v ∈ L2(D), w− v ∈ H2
0 (D).

The analysis on the spectrum of the interior transmission problem leads us to some inverse problems

regarding (1).
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The mathematical axioms of quantum mechanics and rigged

Hilbert space

黃振友

南京理工大學

Abstract

In this talk, we’ll give an introduction of the 5 axioms of quantum mechanics of J. von Neumann, how

to realize the abstract operators of element observes into multiplication or differential operators with

the help of rigged Hilbert spaces, the correct meaning of Dirac brakets, and the generalized eigenvalue

expansions.
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An open question on the inverse transmission eigenvalue problem

楊傳富

南京理工大學

Abstract

We prove that the eigenvalues (including their multiplicities) of oundary value problem consid-

ered does not uniquely determine q(x) in the boundary value problem −y′′ + q(x)y = λy, y(0) = 0,

y(1) cos
√
λ = y′(1) sin

√
λ/

√
λ as well as n(r) in the problem z′′+µn(r)z = 0, z(0) = 0, z(b) cos(b√µ) =

z′(b) sin(b√µ)/
√
µ under the condition

∫ b

0

√
n(ξ) dξ = b. This result gives an answer to an open question

raised by Aktosun et al [Inverse Problems 27 (2011), 115004]. The proof is constructive.
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An inverse spectral problem for Hill’s difference operators

Sergey A. Buterin1, Chung-Tsun Shieh2 and Tzong-Mo Tsai3 （蔡宗謀）

Abstract

In this paper, the Hill’s difference operator

(Hx)n = bn−1xn−1 + anxn + bnxn+1

is considered, where an and bn are real periodic functions of n with the same period N and bn > 0

for all n. The authors show that if an is constant and the spectrum of the operator H consists of two

intervals of equal length then the period of bn is two.

1Department of Mathematics and Mechanics, Saratov State University, Astrakhanskaya 83, Saratov 410012, Russia. Email:

buterinsa@info.sgu.ru
2Department of Mathematics, Tamkang University, 151 Ying-chuan Road, Tamsui Dist., New Taipei City, 25137, Taiwan.

Email: ctshieh@math.tku.edu.tw
3Center for General Education, Ming Chi University of Technology, Taishan Dist., New Taipei City, 24301, Taiwan. Email:

tsaitm@mail.mcut.edu.tw
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Inverse spectral problems for differential operators with mixed

spectral data

王於平

南京林業大學

Abstract

In this talk, we first present main results of inverse spectral problem for differential operators with

mixed spectral data. Then our main results on the inverse spectral problem for differential operators

with mixed spectral data will be introduced.
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