
 
 
 
 

國立政治大學發展國際一流大學及頂尖研究中心計畫 
出國成果報告書（格式） 

計畫編號1 100h36 執行單位2 理學院 
出國人員 陸行 出國日期 100 年 9 月 13 

日至 100 年 9 月

16 日，共 4 日 
出國地點3 日本神戶 出國經費4  

報告內容摘要(請以 200 字～300 字說明) 

接受日本作業研究學會的邀請前往作專題報告，順道訪問神戶甲南大學，

也為他們的師生作另一場報告。9 月 14 日在甲南大學報告；9 月 15 日在大會

會場後，除了進行國民外交，與日本學者產生良好的互動，也遇到成功大學和

中國大陸的學者，互相交換研究心得，增加彼此了解，加強友誼，對於未來的

研究工作和國際交流有正面而且直接的影響。 

在作研究報告時，因為關於安全和網路管理的議題符合目前趨勢，引起熱

烈討論，也讓作者學習到許多，可作為日後研究的題材。 

 
       （本文5） 

目的：接受日本作業研究學會的邀請前往作研究專題報告，促進國際學術交流。

過程： 

9 月 13 日下午前往日本。到達時間已經是晚上 8:00，因為日本在實施核

子能源緊縮政策，沿路的燈火昏暗，與過去日本人光鮮亮麗的景象形成強烈對

比。進入飯店後，為了準備第二天的報告，沒有機會外出。 

9 月 14 日早上趕赴甲南大學做報告，題目是「Modeling Security-Check 
Queues」。因為內容有趣，引起大家熱烈的討論。這是關於在邊界安全檢查的

等候時間的最佳調控策略。在傳統排隊理論和模式中，有清楚的 “stationary 
stochastic process＂ 之推導與運用，但對於 “nonstationary stochastic process＂ 
則無具體的理論。個人主要的貢獻在以 “nonstationary stochastic process＂ 應
用於邊境流量的描述，進而推導性質和計算相關機率，找出同時考慮安全和等

候時間的控制變因，使得邊際安全管理更合於人民的需要。 

要研究邊境安全與等候時間之關係，必須了解其 “nonstationary 
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stochastic process＂ 之特殊性質，這問題雖然經過許多世界知名的研究工作

者探索但沒有具體的結果。經過2年多的努力，總算讓全球頂級之管理期刊 
“Management Science＂ 接受刊登。 

“Nonstationary stochastic process＂能在邊境安全研究中找出相關的數

學性質並且利用數值計算呈現其重要的結果。不但學理正確，而且與實務

上數據確實核對，證明可以運用於邊境安全的控管。在維持安全的機制下，

合理的控管穿越邊境者的等候時間。 

日本學生的英文實在需要加強，他們有想法，卻無法與我溝通，需要

旁邊的老師幫忙。其他的人報告，對於在場的日本學生也有同樣的問題。

讓我覺得遺憾。另一角度思考，難道我要用日文才能和他們有效的溝通嗎？ 

9 月 15 日在大會會場，題目是「GI/M/s/s Systems with Blocking under 
Heavy-Traffic Conditions」這是關於一些排隊模型待解的問題和本人國科會

計畫的研究成果，於研究計畫中進行調查端到端之通信網絡上因頻寬分配

所造成的堵塞機率和相關問題。依據我們在計畫研究成果，頻寬決定於一

個最優化的網路模型。在那個模型中，根據預算和網絡的限制，使用可分

配到之最佳端到端的頻寬建立網絡連接以滿足使用者的服務品質（QoS）之

要求。在這些預先確定的最佳解決方案下，繼續研究端到端通信系統的阻

塞率。其堵塞是因為在規劃階段，依預算的限制設立不足之路徑和分配頻

寬所造成。 

根據兩種排隊模型，M/G/s/s 和 GI/M/s/s 為研究堵塞機率，，加以分析。

利用模型中堵塞機率之性質以評估網路堵塞機率。由於當 s 很大時計算產生

困難而且計算效率不佳，堵塞機率必須以特別的方法分析。先提出有效率

的估計方法，再研究效用對頻寬的彈性係數和阻塞對頻寬的彈性係數。其

目的是分析在預算的控制下阻塞對服務品質的影響。還研究具有批次到達

性質的等候模型，以其結果應用於端到端的通信網絡上剖析網路上的堵塞

機率和其對於頻寬的彈性係數，以及對服務品質的影響。成果已在國際期

刊發表。論文如附件。 
 
晚上參加自費的大會晚宴，因為日本人經費拮据，此類活動出席人必須

自費。不過因為學術交流的意義重大，大概有 3 佰人出席。在會中我和其

他的貴賓，例如台灣成大的師生和中國的訪問團，以及日本的許多大學師

生有很好的互動。 

9 月 16 日上午趕赴機場搭乘中午的班機返回台灣。傍晚回政大，繼續晚

上的課程。 

心得及建議： 

    日本方面非常感謝台灣在地震和核災後給他們大量的救助。對於和台

灣的交流表示強烈的意願。台灣作業研究學會也積極參與他們的學術交

流，本人僅獻棉薄之力。 



 
 
 
 

建議事項參採情形6 出國人建議 單位主管覆核 

建議
採行

建議
研議

同意立

即採行 
納入 
研議 

不採行

1.      

2.      

3.      

出國人簽名：                  日期： 
連絡人：                    分機： 

                     

                                                 
6出國參加學術會議、發表論文者，此欄位可不必填寫。 



 
 
 
 

出國報告審核表 
 

出國報告名稱：       參加日本作業研究研討會出國報告                

出國人姓名（2 人以上，以 1 人為

代表） 
職稱 服務單位 

       陸 行           教授          政大應用數學系 

出國類別 
考察 進修 研究 實習  
其他       參加國際會議      （例如國際會議、國際比賽、業務接洽等） 

出國期間：100 年 9 月 13 日至 100 年 9 月 16 日 報告繳交日期： 100 年  月  日 
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關 

審 

核 

意 

見 

1.依限繳交出國報告 

2.格式完整（本文必須具備「目的」、「過程」、「心得及建議事項」） 

3.無抄襲相關出國報告 

4.內容充實完備 

5.建議具參考價值 

6.送本機關參考或研辦 

7.送上級機關參考 

8.退回補正，原因：不符原核定出國計畫  以外文撰寫或僅以所蒐集外文資料為內容  

內容空洞簡略或未涵蓋規定要項  抄襲相關出國報告之全部或部分內容 電子檔案未

依格式辦理   未於資訊網登錄提要資料及傳送出國報告電子檔   

9.本報告除上傳至出國報告資訊網外，將採行之公開發表： 

辦理本機關出國報告座談會（說明會），與同仁進行知識分享。 

於本機關業務會報提出報告 

其他                     

10.其他處理意見及方式： 

 

審核

人 

一級單位主管 機關首長或其授權人員 

  

 

說明： 

一、 各機關可依需要自行增列審核項目內容，出國報告審核完畢本表請自行保存。 

二、 審核作業應儘速完成，以不影響出國人員上傳出國報告至「政府出版資料回應網公務出國報告

專區」為原則。 
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日本運籌學會議及邀請信 



 

ACORSJ2011 
September 15-16, 2011, Konan University, Kobe, Japan 

 
July 10, 2011 

 
 
 
Professor Hsing Luh  
Department of Mathematical Sciences 
National Chengchi University 
Taipei 11652, Taiwan R.O.C. 
 
 
 
Dear Prof. Hsing Luh, 
 
The Asia Session of the National Conference 2011 of Operations Research Society of Japan 
(ACORSJ2011), organized by the Operations Research Society of Japan, will be held in Konan 
University, Kobe, Japan from September 15 to September 16, 2011.  
 
We wish to express our gratitude to you for accepting the invitation to participate in the Asia 
Session of ACORSJ2011 and give a lecture about your newest research results.  
 
We also wish to express our gratitude to you for accepting the invitation to give a talk at our 
department before or after the above conference. 
 
Please do not hesitate to contact us if you have any queries regarding your visiting.  
 
We look forward to meeting you at the ACORSJ2011 to be held in Kobe, Japan, September, 
2011.  
 
 
Yours Sincerely  
 

 
 
Professor Wuyi Yue 
Chair of Organizing Committee 
ACORSJ2011 
Department of Intelligence and Informatics 
Faculty of Intelligence and Informatics 
Konan University 
8-9-1 Okamoto, Higashinada-ku 
Kobe 658-8501, JAPAN 
TEL&FAX: +81-78-435-2530 
e-mail: yue@konan-u.ac.jp 
 

ACORSJ2011 

Luh
螢光標示

Luh
螢光標示



20１１年８月10日

日時： ９月１４日（水）１３：００－１５：００

場所： 甲南大学１３号館１階（神戸市東灘区岡本）
マルチメディアプレゼンテーション室

学術講演：GI/M/s/s Systems with Blocking under 
Heavy-Traffic Conditions

Prof. Hsing Paul Luh
Department of Mathematical Sciences
National Chengchi University, Taiwan

学術講演：Equilibrium Analysis of Unreliable 
Retrial Queues with Two Types 
of Customers

Prof. Jinting Wang

Department of Mathematics, School of Science

Beijing Jiaotong University, China

甲南大学学部･大学院の教員・学生各位
その他の大学・研究所の教員・研究員各位

学術講演会のご案内学術講演会のご案内

問い合わせ先：
甲南大学 知能情報学部
若谷 彰良

甲南大学国際交流助成による下記の学術講演会を開催致します．
奮ってご参加下さいますようよろしくお願い申し上げます．

Luh
螢光標示
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Chinese Academy of Sciences, China)
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GI/M/s/s Systems with Blocking under Heavy-Traffic Conditions

Chia-Hung Wang Hsing Paul Luh
Department of Mathematical Sciences, National Chengchi University, Taipei, Taiwan

1 Introduction

The assumptions of renewal arrival process, ex-
ponential service times, finite servers and limited
buffer size are commonly used in queueing systems
[1, 2, 5]. Choi et al. [3] and Kim and Choi [6] ob-
tained some results related to the GI/M/s/n and
GIX/M/s/n queues with batch size X, where s is
the fixed number of servers and n is the variable
number of waiting space. As the waiting space n
increases to infinity, Choi et al. [3] obtained the es-
timation for the convergence rate of the stationary
GI/M/s/n queue-length distribution to the sta-
tionary queue-length distribution of the GI/M/s
queueing system. In [6], Kim and Choi provided an
analysis of the blocking probability in the GIX/M/s/n
queueing systems. Recently, Abramov [1] provides
an asymptotic analysis of the blocking probabil-
ity of the GI/M/s/n queue as the waiting space
n approaches to infinity. However, in these litera-
tures, the number of servers s is fixed and hence
the traffic intensity is also fixed.

The presentation considers the GI/M/s/s queue-
ing systems as the number of servers s increases
to infinity, where the traffic intensity depends on
s. We provide an approximation for the block-
ing probability with the stationary probability of
GI/M/∞ queues. Computational effort for this
approximation is much less than the one for deter-
mining the exact value of the blocking probability
in GI/M/s/s queueing systems as s is large when
solving the matrix computation is considered.

2 Problem Definition

Assume the maximum number of servers is s,
and assume that customers arrive in accordance
with independent general probability distribution,
and we assume that the inter-arrival times of cus-
tomers are independent and identically distributed
(i.i.d.) random variables with cumulative distri-
bution function (c.d.f.) A(x), probability density
function a(x) for x > 0, Laplace-Stieltjes’ trans-
form A∗(z), and mean 1/λ. We also assume that
the sojourn times are i.i.d. random variables fol-
lowing exponential distribution with mean 1/µ,

which corresponds to the packet transmission time.
Suppose that the inter-arrival time and sojourn
time are mutually independent. Customers occupy
those s servers in the order they occur, that is, the
service discipline is First Come First Served.

Because these multi-server systems often have
a very large number of servers, it is natural to gain
an insight into system performance by considering
asymptotics as the number of servers is allowed
to increase. We consider a sequence of queueing
models indexed by the number of servers, s, and let
both s→∞ and λs →∞ with the traffic intensity
ρs → 1 from below, the critical value for stability.

3 Approximation of the Blocking Prob-
ability with Heavy-Traffic Limits

In this section, an approximation for the block-
ing probability is provided as the number of servers
is large. We refine the traffic intensity of the queue-
ing system indexed by s virtual paths, namely,
ρs = λs/(sµ). Here, we assume that the traffic
intensity ρs < 1 for all s. Assume that we have
λs = sµ − γµ

√
s, where 0 < γ <

√
s, it gives the

traffic intensity ρs = 1 − γ/
√

s. In such a case,
there exists an interesting nondegenerate limit in
Halfin-Whitt heavy traffic regimes, namely, ρs → 1
and (1− ρs)

√
s→ γ as s→∞.

Let βn(s), n = 0, 1, 2, . . ., be the probability
that number of connections which have been served
during an inter-arrival time is n when all s virtual
paths are busy. If the c.d.f. of inter-arrival times
is non-lattice, then the integral

βn(s) =
∫ ∞

0
e−sµt (sµt)n

n!
dA(t) (1)

exists for each n = 0, 1, 2, . . .. Let

P(s) = (P (s)
0 , . . . , P (s)

s )

be the stationary probability vector of connections
in service. Similar to the derivation in [3], it gives
P(ρs, s) = P

(s)
s

= P
(s)
0

β0(s)s

(1− β0(s)− β1(s))(1− β1(s))s−1
. (2)



If A(t) follows one of exponential, determin-
istic, or Erlang-r distributions, then it gives the
limit

lim
s→∞

1− β1(s)
1− β0(s)− β1(s)

= C1, (3)

where C1 is a constant number. If A(t) is non-
lattice and (1 − ρs)

√
s → γ as s → ∞, then there

exists a positive number ε > 0 such that

(
β0(s)

1− β1(s)
)s = O(ρp

s) = C2, (4)

as s � 1, for all 0 < p < ε. Consider GI/M/s/s
queueing systems with non-lattice c.d.f. of inter-
arrival times. Assume that (1−ρs)

√
s→ γ as s→

∞. Then, as s� 1, we have the approximation of
the blocking probability

P(ρs, s) ≈ P∞0 C1C2, (5)

where P∞0 is the stationary probability that the
system is empty in GI/M/∞ queues.

As the number of virtual paths, s, is large, we
provide an approximation for the blocking prob-
ability. We compute the limits C1 and C2 with
probabilities β0(s) and β1(s). Then, we estimate
the blocking probability of the GI/M/s/s queue-
ing system for large s with C1, C2, and the sta-
tionary probability P

(∞)
0 . For M/M/∞ queueing

systems, it gives P
(∞)
0 ≈ e

−λs
µ .

4 Conclusions

In this presentation we introduce a heavy-traffic
queueing model as the number of servers is huge.
A diffusion approximation and its asymptotic anal-
ysis are derived for the blocking probability of the
queueing system, where the traffic intensity in-
creases to one from below. In conclusive results,
blocking probabilities are estimated analytically
with heavy traffic under assumptions of exponen-
tial, deterministic and Erlang-r inter-arrival time
distributions, individually. Numerical experiments
verify the approximation which is extremely sim-
ple yet fairly good in its performance. For the class
of problems studied with different parameters, it is
concluded that the approximation is adequate for
practical purposes.
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Abstract 

Motivated by the waiting lines between the U.S.–Canadian border crossings, we 

investigate a security-check system with both security and customer service goals. In 

such a system, every customer has to be inspected by the first-stage inspector, but only 

a proportion of customers need to go through the second stage for further inspection. 

This “further inspection proportion,” affecting both security screening and the system 

congestion, becomes a key decision variable for the security-check system. Using a 

stylized two-stage queueing model, we established the convexity of the expected 

waiting cost function. With such a property, the optimal further inspection proportion can 

be determined to achieve the balance of the two goals and the service capacities can 

be classified into “security-favorable,” “security-unfavorable,” or “security-infeasible” 

categories. A specific capacity category implies if the security and customer service 

goals are consistent or in conflict. In addition, we have verified that the properties 

discovered in the stylized model also hold approximately in a more general multiserver 

setting. Numerical results are presented to demonstrate the accuracy and robustness of 

the approximations and the practical value of the model.  
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