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Dear PhD Applicants,
Thank you for your interest in pursuing your PhD studies 
in Engineering Systems and Design (ESD) at Singapore 
University of Technology and Design (SUTD).
 
A PhD in ESD provides you with the opportunity to 
deepen your knowledge, broaden your perspectives, apply 
your creativity, and exercise your independent thinking. 
As a PhD student in ESD, you will develop expertise to 
address a wide range of important technical and societal 
problems. You will be able to pursue research grounded 
in one or more methodologies including optimisation, 
stochastic modelling, data analysis and statistics, decision 
theory, game theory, and network science, to name 
only a few. You will also be able to engage in a variety 
of applications, including operations management and 
supply chains, transportation and logistics, healthcare, 
energy and the environment, financial engineering, and 
communication systems, among many others. 
 
As soon as you start your PhD, you will be immersed in 
a uniquely multi-disciplinary environment, that is rich 
and intellectually stimulating, working with distinguished 
faculty members who are at the forefront of their 
disciplines and engaged in cutting-edge research. You 
will be closely mentored, while being provided with the 
creative independence to work with multiple faculty 
members across multiple areas and on multiple projects.

To complement your formal training, you will benefit 
from an industry internship experience, an international 
exchange, and a teaching experience. You will also 
benefit from our professional development programme 
which will equip you with important soft skills, including 
communication, leadership and entrepreneurship.
 
We look forward to welcoming you to our rich and vibrant 
programme.
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Course Overview
The focus of ESD is the study of large scale 
complex systems whose performance and 
function depend both on their technology 
and on the socio-economic context within 
which they operate. ESD faculty members 
are at the very forefront of their fields and 
are from the very best universities in the 
world, including MIT, Stanford, Cambridge, 
Cornell and UC Berkeley, and with diverse 
nationalities, including countries from North 
America, Europe, and Asia Pacific.  They are 
engaged in leading edge research in a wide 
range of disciplines including optimisation, 
applied probability and stochastic modelling, 
game theory and economics, control 
science, system dynamics, public policy, and 
organisational and behavioural sciences. Their 
research is applicable across many types of 
engineering systems, including supply chains, 
transportation and logistics, healthcare, energy 
and the environment, service systems, financial 
engineering, critical infrastructure and security, 
social networks, telecommunication systems, 
renewable energy, and electricity markets.  

The Distinctiveness of the ESD PhD

Research Areas

Careers

The ESD PhD programme is a selective 
programme that aims to produce the next 
generation of leading engineering systems 
researchers and thinkers. The programme 
provides students with a strong technical 
foundation and puts an emphasis on 
interdisciplinary and collaborative research, 
enhanced by experiences in industry, teaching, 
and international exchange. The programme 
is mentoring-intensive with a unique flexible 
advising structure that allows students to 
work with multiple faculty members and 
engage with multiple students. Students 
work in a highly collaborative, challenging 
and dynamic environment, with constant 
interchange of ideas between the other pillars, 
research centres, universities and industry. 
Students will also benefit from professional 
development opportunities with a focus 
on soft skills, including communication, 
leadership, and entrepreneurship. The 
programme will groom students to be 
rigorously trained future technology leaders, 
ready to launch exciting careers in academia 
and industry upon graduation.

We welcome bright students to conduct their 
PhD research with us in the following areas: 

• Operations research broadly defined, 
including optimisation, stochastic modelling, 
statistics, game theory and control science.

• Operations management with application to 
manufacturing, services and the public sector.

• Areas at the interface with economics, public 
policy, organisational behaviour, finance and 
marketing.

• Large scale complex systems, including 
supply chains and logistics, transportation 
systems, healthcare delivery, financial services, 
telecommunication systems, energy production 
and distribution, environmental systems, critical 
infrastructures, and security and defence.

ESD PhD graduates will qualify for academic 
positions in schools of engineering, business, 
economics, statistics, applied mathematics, 
public policy, and public health among others.   
They will also qualify for research and technical 
management positions in industries that 
can leverage analytics (data, algorithms and 
computing) to better decisions.

Course Requirements

Qualifying Exam

Mini Research Projects

PhD Thesis

Thesis Defence

Students are required to take a minimum of 160 
course credits to graduate, which is equivalent 
to 10 full term courses. Out of these 160 credits, 
the following core courses (64 credits) are 
compulsory:

Students will be tested on Linear Optimisation 
and Stochastic Models in a qualifying exam 
at the end of the second semester of the 
PhD programme. Students who do not 
pass the qualifying exam must pass the 
makeup qualifying exam that will be held at 
the beginning of the third semester of the 
programme. This is a requirement in order to 
stay in the programme.

Students are required to perform two mini 
research projects, to be completed within 
the third and fifth semesters of the PhD 
programme respectively. Each research 
project is chosen by the student and must 
be supervised by one faculty member, 
different for each project. At least one of the 
supervisors must be an ESD faculty. These 
research projects will typically include a 
written report and oral presentation upon 
completion. The projects do not necessarily 
have to contribute to the PhD thesis defended 
by the student at the end of their course of 
study, although they typically will. 

All students are required to work on a PhD 
thesis topic with a thesis advisor. The thesis 
topic should demonstrate original research 
and provide evidence of the student’s 
competence in a specific field. Students will 
decide on a PhD thesis committee by the 
fifth semester of their PhD programme. The 
committee will comprise a Chair chosen by the 
Director of Graduate Studies, and at least two 
other members chosen by the student, subject 
to the following requirements:

The PhD candidacy exam is an oral exam that 
provides a doctoral student the permission 
to write a PhD thesis under his/her advisor, 
and will be scheduled after all credit and mini 
research requirements have been fulfilled 
by the candidate. The PhD thesis committee 
decides on the suitability of the candidate to 
write a PhD thesis primarily on the basis of 
his/her thesis proposal. This exam is typically 
scheduled in the third year of the student’s 
doctoral programme.  

The final written thesis will be submitted to 
the PhD thesis committee and defended in an 
oral presentation. The thesis defence will be 
announced as an ESD seminar and open for all 
to attend.

• At least half of the chosen committee 
members should be ESD faculty members.

• The student’s primary thesis advisor should be 
part of the committee.

• Linear Optimisation (16 credits)
• Stochastic Models (16 credits)
• Operations Management (16 credits)
• Statistics (16 credits)

• Probability Theory
• Microeconomics
• Networks
• Linear Control Theory
• Nonlinear Control Theory
• Convex Optimisation
• Discrete Optimisation
• Stochastic Calculus
• Game Theory
• Decision Theory
• Optimal Control Theory
• Dynamic Programming
• Queueing Theory
• Financial Engineering
• Economics of Information
• Real Analysis

*Course offerings may vary from term to term

The remaining 96 credits can be taken as 
elective courses inside the ESD pillar or outside 
the pillar, with the following requirements:

Electives offered in ESD include:

Additionally, all students must attend the ESD 
Seminar Series, where speakers of international 
repute present their work, for at least two 
semesters during their course of study. They 
must also serve as teaching assistants in at 
least one course. 

• At least 32 of these credits must come from 
ESD elective courses, and

• At least 12 of these credits must come from 
courses outside the pillar. Any course taken 
for credit outside ESD requires pre-approval 
from the ESD Graduate Committee.
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SElin DAMlA AhiPASAOglu
ASSISTANT PrOfESSOr

PhD in Operations research, Cornell 
University

Research Interest: 
Nonlinear optimisation, sparse 
learning, theoretical computer 
science, algorithmic game theory.

SAif BEnjAAfAR
HEAD Of PILLAr & PrOfESSOr

PhD in Industrial Engineering, 
Purdue University

Research Interest: 
Supply chain management, service 
and manufacturing operations, 
production and inventory systems, 
and applications of stochastic 
modelling, optimisation, and game 
theory.

KARThiK nATARAjAn
ASSOCIATE PrOfESSOr

PhD in High Computation for 
Engineered Systems, National 
University of Singapore

Research Interest: 
Operations research, optimisation 
under uncertainty.

MiChAEl PADillA
ASSISTANT PrOfESSOr

PhD in Electrical Engineering, 
Stanford University

Research Interest: 
Game theory and mechanism 
design, economics and finance, 
market microstructure, management 
science, telecommunications.

lynETTE ChEAh
ASSISTANT PrOfESSOr

PhD in Engineering Systems, 
Massachusetts Institute of 
Technology

Research Interest: 
Life cycle assessment (LCA) 
methods and applications, material 
and energy flow analysis, sustainable 
urban transportation.

COSTAS COuRCOuBETiS
PrOfESSOr

PhD in Electrical Engineering and 
Computer Science, University of 
California, Berkeley

Research Interest: 
Economics of networks and 
of Internet technologies, 
pricing, regulation policy in 
telecommunications, game theory, 
networking.

BiKRAMjiT DAS
ASSISTANT PrOfESSOr

PhD in Operations research, Cornell 
University

Research Interest: 
Applied probability, stochastic 
modelling and statistical inference.

lingjiE DuAn
ASSISTANT PrOfESSOr

PhD in Information Engineering, The 
Chinese University of Hong Kong

Research Interest: 
Network economics, game theory, 
network optimisation, mobile 
telecommunication systems, energy 
harvesting and smart grid.

STEfAnO gAlElli
ASSISTANT PrOfESSOr

PhD in Information and 
Communication Technology, 
Politecnico di Milano, Italy

Research Interest: 
Dynamics and control, optimisation, 
machine learning, applied systems 
analysis, environmental and water 
resources management, water-
energy nexus, decision support 
systems.

giACOMO nAnniCini
ASSISTANT PrOfESSOr

PhD in Computer Science, Ecole 
Polytechnique, france

Research Interest: 
Integer programming, combinatorial 
optimisation, computational 
optimisation.

0
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jAMES WAn
ASSISTANT PrOfESSOr

PhD in Mathematics, University of 
Newcastle, Australia

Research Interest: 
Special functions, experimental 
mathematics, mathematical physics/
chemistry, lattice sums, random 
walks.

yunjiAn Xu
ASSISTANT PrOfESSOr

PhD in Communications & 
Networks, Massachusetts Institute of 
Technology

Research Interest: 
Electricity markets and power 
systems, mechanism design and 
auction theory, dynamic 
programming and stochastic control.

AnDERS yEO
VISITING PrOfESSOr

PhD in Mathematics & Computer 
Science, University of Southern 
Denmark (formerly University of 
Odense)

Research Interest: 
Discrete mathematics, networks, 
graph theory, optimisation and
algorithms.

nilAnjAn ROy
ASSISTANT PrOfESSOr

PhD in Social Science, California 
Institute of Technology

Research Interest: 
Applied microeconomic theory, 
applied game theory, experimental 
economics, experimental finance 
(markets, asset pricing theory).

juSTin RuThS
ASSISTANT PrOfESSOr

PhD in Systems Science & 
Mathematics, Washington University 
in Saint Louis

Research Interest: 
Computational optimal control, 
control of networks, optimisation of 
large scale complex systems.

MARCO SCARSini
PrOfESSOr

HDr in Applied Mathematics and 
Applications of Mathematics, 
Université de Paris Dauphine, france

Research Interest: 
Game theory, applied probability, 
social learning, congestion games, 
stochastic orders and dependence.

ShRuTivAnDAnA ShARMA
ASSISTANT PrOfESSOr

PhD in Electrical Engineering: 
Systems, University of Michigan – 
Ann Arbor

Research Interest: 
Optimisation, decentralised decision 
making, mechanism design, game 
theory, supply chain coordination 
and risk management, inventory 
management, online advertising, 
social networks.niyAzi TAnERi

ASSISTANT PrOfESSOr

PhD in Management Science, 
University of Cambridge, UK

Research Interest: 
Optimisation, game theory,
contract theory, empirical analysis,
innovation management, 
pharmaceutical alliances.
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sELECTION 
OF REsEARCH 
PROjECTs

This project aims to develop a novel 
object recognition scheme based on 
the bag-of-word (BoW) framework 
that employs dimensional analysis to 
select features that can increase the 
recognition accuracy.

Selin Ahipasaoglu, Ngai-Man Cheung 
(Information Systems Technology 
and Design pillar) 

APPLICATION Of 
HIGH-DIMENSIONAL ANALYSIS TO 
OBjECT rECOGNITION

This project equips passenger 
vehicles with sensors to track 
location, speed and other engine 
parameters. Together with vehicle 
simulations, the data collected 
helps to reveal vehicle fuel use and 
emissions, monitor traffic conditions, 
and aid the assessment of new 
vehicle technologies and transport/
environmental policies.

Lynette Cheah, Erik Wilhelm 
(Engineering Product Development 
pillar)

CArS AS MOBILE SENSOrS fOr 
ENVIrONMENTAL APPLICATIONS

SUTD PhD PrOGrAMME

In this project, we plan to develop 
models, algorithms, and analysis 
to support supply chain design 
and operational decisions that take 
into account both cost and carbon 
emissions. These models can be 
used by firms to reduce their carbon 
footprints without compromising 
profitability. We will develop these 
models for a variety of regulatory 
settings, including strict emission 
caps, emission taxes, and cap-and-
trade.

Saif Benjaafar

LOW CArBON fOOTPrINT SUPPLY 
CHAINS

0
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Blind portfolio auctions are 
ubiquitous in many of the world’s 
equity markets and have interesting 
characteristics due to the 
informational asymmetries involved. 
This project’s intent is to study 
various factors influencing bidding 
behaviour in these transactions and 
how such behaviour differs from, 
and can inform improvements in, 
current models.

Michael Padilla

rEPUTATIONAL EffECTS IN 
rEPEATED POrTfOLIO AUCTIONS

This project aims to analyse the 
economic viability of emerging 
communication technologies by 
considering their optimal resource 
allocations and market responses. 
Optimisation and game theory 
will be used as both modelling 
languages and solution tools.

Lingjie Duan

ECONOMICS AND OPTIMISATIONS 
Of fUTUrE COMMUNICATIONS 
NETWOrKS

This project lies at the intersection 
of environmental engineering and 
applied systems analysis to support 
the modelling, monitoring and 
real-time management of large 
scale water resources systems. 
The project focuses on a variety 
of methodological approaches, 
including distributed control, 
dynamic model emulation and 
analysis of large environmental 
datasets.

Stefano Galelli

MODELLING AND CONTrOL Of 
LArGE SCALE WATEr rESOUrCES 
SYSTEMS

One of the critical challenges 
facing businesses is to uncover 
consumer preferences for products 
and services. This project builds 
on advances in techniques of 
optimisation to tackle challenges 
posed by increasingly sophisticated 
choice designs.

Karthik Natarajan, Selin Ahipasaoglu

OPTIMISATION fOr COMPLEx 
DISCrETE CHOICE

This project is aimed at devising 
decision support tools for 
architectural designers. In particular, 
we want to propose a pool of 
sensible design choices, based on 
lighting and heating simulation 
software.

Giacomo Nannicini

OPTIMISATION TOOLS fOr 
GENErATIVE METHODS 
IN ArCHITECTUrE AND 
SUSTAINABLE DESIGN

In this project we study the 
problem of empty container 
repositioning between ports when 
the shipping firm has individual 
strategic management for each 
port. We investigate the design of 
mechanisms that incentivize each 
management to reposition their 
empty containers such that the 
overall system efficiency is achieved.

Shrutivandana Sharma and Zhibin 
Yang (University of Oregon)

CONTAINEr rEPOSITIONING IN A 
DECENTrALISED MANAGEMENT 
SYSTEM

This project aims to investigate the 
fundamental properties that govern 
the control of real world complex 
networks. We specifically apply 
these methods to better understand 
the origin and treatment of epileptic 
seizures.

Justin Ruths

DESIGN PrINCIPLES fOr 
rOBUSTLY CONTrOLLABLE 
NETWOrKS

In this project, we study how 
different forms of pre-play 
communication affects the provision 
of public goods in three player 
games with private information.

Nilanjan Roy, Thomas Palfrey 
(California Institute of Technology) 
and Howard Rosenthal (New York 
University)

PrE-PLAY COMMUNICATION AND 
THrESHOLD PUBLIC GOODS GAME

This project will build analytical 
models to evaluate different team 
compositions in generating the 
“right” environment for collaborative 
development. Predictions of the 
model will be tested with data from 
pharmaceutical alliances.

Niyazi Taneri

CrOSS-fIrM TEAM fOrMATION 
AND PErfOrMANCE IN NEW 
PrODUCT DEVELOPMENT 
PArTNErSHIPS

Lattice sums are used to find the 
electrostatic potential of an ion in 
a crystal. One aim of this project 
is to evaluate high dimensional 
lattice sums numerically using 
new algorithms. Another aim is to 
determine exact values of certain 
classes of sums through deep 
connections with integrals of special 
functions, and modular forms.

James Wan

CHEMICAL LATTICE SUMS IN HIGH 
DIMENSIONS

This project looks at designing 
algorithms for solving hard 
problems, focussing our attention on 
instances where some parameter is 
small and show that these problems 
can be solved fast (or prove that 
they cannot be solved fast).

Anders Yeo

fIxED PArAMETEr TrACTABILITY

renewable energy generation 
requires new market mechanisms 
that allow market participants 
to manage the risk brought by 
intermittent energy sources, 
and create incentives for market 
participants to act in a socially 
beneficial manner. Questions 
remain on how to allocate the cost 
associated with system reserves 
that are necessary to maintain the 
stability of a power system with 
renewable generation.

Yunjian, Xu

MECHANISM DESIGN fOr THE 
SMArT GrID
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“The aspect that attracted me the most is the 
combination of different research interests of 
the ESD pillar faculty: optimisation, operations 
research, machine learning, extreme value theory, 
network analysis and game theory. Also, compared 
to other PhD programmes in Europe, the ESD PhD 
does not require supervision by only one professor; 
thus I can potentially work on two or three different 
research projects under different supervisors.”

giacomo
Dalla
Chiara

giorgio
Sartor

“The pillar name itself, Engineering Systems and 
Design, attracted me. Sometimes a lot of time is 
spent creating new things and not a lot of it spent 
designing them in a better way. I think I will enjoy 
the lively and multicultural environment at SUTD, as 
well as the possibility to work with young talented 
professors who prefer to look at PhD students as 
colleagues instead of only students.”

harald
Bernhard

“What fascinates me the most about the ESD PhD 
programme at SUTD is the innovative collaborative 
approach towards teaching and research the 
university is promoting. The educational system 
is geared towards stimulating creativity and 
curiosity in its students, and I am very much looking 
forward to experiencing the spirit that arises in this 
environment.”

further information 
ESD PhD programme
http://esd.sutd.edu.sg/academics/phd-program/

Online applications
https://admissions.sutd.edu.sg/phd

Scholarships and financial support
http://www.sutd.edu.sg/phd_scholarships

Contact us
ESD @ SUTD
20 Dover Drive, Singapore 138682
Phone: +65 6303 6600
E-Mail: esd@sutd.edu.sg
Website: http://esd.sutd.edu.sg

SuTD President’s graduate fellowship
This bond-free fellowship (up to 5 years) is open to all 
nationalities, and is awarded on a competitive basis to 
outstanding full-time PhD Programme applicants (e.g. 
those with a Bachelor’s Degree 1st Class Honours or 
equivalent). The fellowship supports:

• full tuition fees

• Monthly stipend of S$3,000 for each awarded 
scholar and up to 10% additional stipend for 
Singapore Citizens and Permanent residents

• Annual conference funding 

• Opportunities for overseas research attachments 
and/or industry internships

Admission Requirements
We welcome applications to the ESD PhD programme 
from bright and motivated students. Applicants should 
possess, or be in the process of receiving, at least a 
bachelor’s degree from a reputable institution and be 
of excellent academic standing. Applications should be 
submitted online at https://admissions.sutd.edu.sg/phd 
with the following information:

• Transcripts and certificates for any academic 
degrees earned or currently in progress.

• Test of English as a foreign Language (TOEfL) or 
International English Language Testing System (IELTS) 
score report, if the medium of instruction at your 
undergraduate institution was not English.

• Graduate record Examinations (GrE) score report.

• Letters of recommendation from at least 3 
references.

• A Statement of Objectives of about 3,000 words
Shortlisted applicants may also be asked to attend an interview 
(via Skype, telephone, or in some cases, face-to-face). 

sELECTED 
PubLICATIONs 

Cheah, l., j. Heywood, and r. 
Kirchain, “Aluminium stock and 
flows in U.S. passenger vehicles 
and implications on energy use”, 
journal of Industrial Ecology 
13(5):718-734, 2009.

Cheah, l., “Automotive life 
cycle assessment”, manuscript 
accepted for the Encyclopedia 
of Automotive Engineering, 
edited by D. Crolla, D. foster, T. 
Kobayashi, and N. Vaughan. West 
Sussex, UK: john Wiley & Sons, 
2013.

C. Courcoubetis and r. Weber, 
“Economic issues in shared 
infrastructures”, IEEE/ACM 
Transactions on Networking, Vol 
20, issue 2, 2011.

M. Dramitinos, G. D. Stamoulis 
and C. Courcoubetis, “An auction 
mechanism for allocating the 
bandwidth of networks to their 
users”, Elsevier IEEE Computer 
Networks, 51:18 pp 4979-4996, 
December 2007.

galelli, S., Goedbloed, A., 
Schwanenberg, D., and van 
Overloop, P.j., “Optimal real-
time operation of multi-purpose 
urban reservoirs: a case study 
in Singapore”, journal of 
Water resources Planning and 
Management, in press. 

galelli, S. and Castelletti, A., 
“Tree-based iterative input 
variable selection for 
hydrological modelling”, Water 
resources research, 49(7), 
4295-4310, 2013.

L. Liberti, g. nannicini and N. 
Mladenovic, “A recipe for finding 
good solutions to MINLPs”, 
Mathematical Programming 
Computation, 3(4):349-390, 2011.

G. Cornuejols, L. Liberti and 
g. nannicini, “Improved 
strategies for branching 
on general disjunctions”, 
Mathematical Programming A, 
130(2):225-247, 2011.

x V Doan and K natarajan, 
“On the complexity of non-
overlapping multivariate 
marginal bounds for probabilistic 
combinatorial optimisation”, 
Operations research, 60, no. 1: 
138-149, 2012.

K natarajan, C P Teo and Z 
Zheng, “Mixed zero-one linear 
programs under objective 
uncertainty: a completely 
positive representation”, 
Operations research, 59, no. 3: 
713-728, 2011.

C, Plott, n. Roy and B. 
Tong, “Marshall and Walras, 
disequilibrium trades and the 
dynamics of equilibration in 
the continuous double auction 
market”, journal of Economic 
Behaviour and Organisation, 
forthcoming.

M. Padilla and B. Van roy, 
“Intermediated blind portfolio 
auctions”, Management Science, 
Vol. 58, No. 9, pp 1747-1760, 
September 2012.

j.-S. Li, j. Ruths, T.-Y. Yu, H. 
Arthanari, and G. Wagner, 
“Optimal pulse design in 
quantum control: A unified 
computational method”, 
Proceedings of the National 
Academy of Sciences, vol. 108, 
no. 5, 1879-1884, 2011.

D. Stefanatos, j. Ruths, and j.-S. 
Li., “frictionless atom cooling in 
harmonic traps: A time-optimal 
control approach”, Physical 
review A, 82, 063422, 2010.

Sharma, S. and Teneketzis, D., 
“Local public good provisioning 
in networks: A Nash 
implementation mechanism”, 
IEEE journal on Selected Areas 
in Communications, vol. 30, no. 
11, December 2012.

Kakhbod, A., Nayyar, A., 
Sharma, S. and Teneketzis, D., 
“Power allocation and spectrum 
sharing in wireless networks: 
An implementation theory 
approach”, in Mechanisms and 
Games for Dynamic Spectrum 
Allocation, Eds. Alpcan, T., 
Boche, H., Honig, M. and Poor, H. 
V., Cambridge University Press, 
2013.

Gayon, j. P., S. Benjaafar 
and f. de Véricourt, “Using 
imperfect demand information 
in production-inventory systems 
with multiple demand classes”, 
Manufacturing and Service 
Operations Management, 11, 128-
143, 2009. 

Ahipasaoglu, S. D. and Todd, 
M. j., “A modified frank-Wolfe 
algorithm for computing 
minimum-area enclosing 
ellipsoidal cylinders: theory and 
algorithms”, Computational 
Geometry: Theory and 
Applications, (46) 494-519, 2013.

Ahipasaoglu, S. D. and Yildirim, 
E. A, “Identification and 
elimination of interior points 
for the minimum enclosing ball 
problem”, SIAM journal on 
Optimisation, (19) 1392-1396, 
2008.

Benjaafar, S., M. Elhafsi, C. Y. Lee 
and W. Zhou, “Optimal control of 
assembly systems with multiple 
stages and multiple demand 
classes”, Operations research, 
59, 522–529, 2011.

Müller, A. and Scarsini, M., “fear 
of loss, inframodularity, and 
transfers”, journal of Economic 
Theory 147, 1490-1500, 2012.
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2012.
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Straub and j. Wan, “Some 
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j. M. Borwein, A. Straub,  j. 
Wan, W. Zudilin and D. Zagier, 
“Densities of short uniform 
random walks”, Canadian journal 
of Mathematics 64, 961-990, 
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“Optimal power allocation for 
spectrum sharing in frequency-
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Communications Letters, 12(7), 
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M. A. Henning and A. yeo, Total 
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in Extreme Value Analysis”, 
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