
For free online content visit:
http://journals.cambridge.org/flm

Journal of Fluid Mechanics is the leading international 
journal in the field and is essential reading for all those 
concerned with developments in fluid mechanics. It 
publishes authoritative articles covering theoretical, 
computational and experimental investigations of all 
aspects of the mechanics of fluids. Each issue contains 
papers on both the fundamental aspects of fluid 
mechanics, and their applications to other fields such 
as aeronautics, astrophysics, physiology, chemical and 
mechanical engineering, hydraulics, meteorology, 
oceanography, geology, acoustics and combustion. 

To subscribe contact  
Customer Services

in Cambridge:
Phone +44 (0)1223 326070
Fax +44 (0)1223 325150
Email journals@cambridge.org

in New York:
Phone +1 (845) 353 7500
Fax +1 (845) 353  4141
Email 
subscriptions_newyork@cambridge.org

Free email alerts
Keep up-to-date with new material – sign up at
http://journals.cambridge.org/flm-alerts

Price information 
is available at: http://journals.cambridge.org/flm

Journal of Fluid Mechanics  
is available online at:
http://journals.cambridge.org/flm

Journal of 
Fluid Mechanics  

Editor
M. G. Worster, University of Cambridge, UK

https://doi.org/10.1017/S0956792512000095 Published online by Cambridge University Press

https://doi.org/10.1017/S0956792512000095


For free online content visit:
http://journals.cambridge.org/msc

Mathematical Structures in Computer Science is a 
journal of theoretical computer science which focuses 
on the application of ideas from the structural side of 
mathematics and mathematical logic to computer science. 
The journal aims to bridge the gap between theoretical 
contributions and software design, publishing original 
papers of a high standard and broad surveys with original 
perspectives in all areas of computing, provided that ideas 
or results from logic, algebra, geometry, category theory 
or other areas of logic and mathematics form a basis for 
the work.

To subscribe contact  
Customer Services

in Cambridge:
Phone +44 (0)1223 326070
Fax +44 (0)1223 325150
Email journals@cambridge.org

in New York:
Phone +1 (845) 353 7500
Fax +1 (845) 353  4141
Email 
subscriptions_newyork@cambridge.org

Free email alerts
Keep up-to-date with new material – sign up at
http://journals.cambridge.org/msc-alerts

Price information 
is available at: http://journals.cambridge.org/msc

Mathematical Structures in 
Computer Science
is available online at:
http://journals.cambridge.org/msc

Mathematical 
Structures in 
Computer Science
Editor-in-Chief
G. Longo, CNRS and Ecole Normale Supérieure, Paris, France

https://doi.org/10.1017/S0956792512000095 Published online by Cambridge University Press

https://doi.org/10.1017/S0956792512000095


For free online content visit:
http://journals.cambridge.org/pes

The primary focus of the journal is on stochastic modelling 
in the physical and engineering sciences, with particular 
emphasis on queueing theory, reliability theory, inventory 
theory, simulation, mathematical finance and probabilistic 
networks and graphs. Papers on analytic properties 
and related disciplines are also considered, as well as 
more general papers on applied and computational 
probability, if appropriate. Readers include academics 
working in statistics, operations research, computer 
science, engineering, management science and physical 
sciences as well as industrial practitioners engaged 
in telecommunications, computer science, financial 
engineering, operations research and management 
science.

To subscribe contact  
Customer Services

in Cambridge:
Phone +44 (0)1223 326070
Fax +44 (0)1223 325150
Email journals@cambridge.org

in New York:
Phone +1 (845) 353 7500
Fax +1 (845) 353  4141
Email 
subscriptions_newyork@cambridge.org

Free email alerts
Keep up-to-date with new 
material – sign up at

journals.cambridge.org/register

Probability in the Engineering and 
Informational Sciences
is available online at: 
http://journals.cambridge.org/pes

Probability in the 
Engineering and 
Informational 
Sciences
Editor 
Sheldon M. Ross, University of Southern California, USA

https://doi.org/10.1017/S0956792512000095 Published online by Cambridge University Press

https://doi.org/10.1017/S0956792512000095


For free online content visit:
http://journals.cambridge.org/pem

Editorial Management
The Secretary, ICMS, Edinburgh, UK

The Edinburgh Mathematical Society was founded in 
1883 and over the years, has evolved into the principal 
society for the promotion of mathematics research in 
Scotland. The Society has published its Proceedings since 
1884. This journal contains research papers on topics in a 
broad range of pure and applied mathematics, together 
with a number of topical book reviews.

To subscribe contact  
Customer Services

in Cambridge:
Phone +44 (0)1223 326070
Fax +44 (0)1223 325150
Email journals@cambridge.org

in New York:
Phone +1 (845) 353 7500
Fax +1 (845) 353  4141
Email 
subscriptions_newyork@cambridge.org

Free email alerts
Keep up-to-date with new material – sign up at
http://journals.cambridge.org/pem-alerts

Price information 
is available at: http://journals.cambridge.org/pem

Proceedings of the Edinburgh 
Mathematical Society
is available online at:
http://journals.cambridge.org/pem

Proceedings of the 
Edinburgh 
Mathematical 
Society
Published for  
The Edinburgh Mathematical Society

https://doi.org/10.1017/S0956792512000095 Published online by Cambridge University Press

https://doi.org/10.1017/S0956792512000095


For free online content visit:
http://journals.cambridge.org/cpc

Published bimonthly, Combinatorics, Probability 
& Computing is devoted to the three areas of 
combinatorics, probability theory and theoretical 
computer science. Topics covered include classical and 
algebraic graph theory, extremal set theory, matroid 
theory, probabilistic methods and random combinatorial 
structures; combinatorial probability and limit theorems 
for random combinatorial structures; the theory of 
algorithms (including complexity theory), randomised 
algorithms, probabilistic analysis of algorithms, 
computational learning theory and optimisation.

To subscribe contact  
Customer Services

in Cambridge:
Phone +44 (0)1223 326070
Fax +44 (0)1223 325150
Email journals@cambridge.org

in New York:
Phone +1 (845) 353 7500
Fax +1 (845) 353  4141
Email 
subscriptions_newyork@cambridge.org

Free email alerts
Keep up-to-date with new material – sign up at
http://journals.cambridge.org/cpc-alerts

Price information 
is available at: http://journals.cambridge.org/cpc

Combinatorics, Probability and 
Computing
is available online at:
http://journals.cambridge.org/cpc

Combinatorics, 
Probability and 
Computing
Editor-in-Chief
Béla Bollobás, DPMMS, Cambridge, UK;  University of Memphis, USA

https://doi.org/10.1017/S0956792512000095 Published online by Cambridge University Press

https://doi.org/10.1017/S0956792512000095


For free online content visit:
http://journals.cambridge.org/anz

Editors-in-Chief
A. Bassom, The University of Western Australia, Australia

G. C. Hocking, Murdoch University, Australia

The ANZIAM Journal considers papers in any field 
of applied mathematics and related mathematical 
sciences with the aim of rapid publication in print and 
electronic formats. Novel applications of mathematics 
in real situations are especially welcomed. All papers 
should include some indication of applicability, and an 
introduction that can be understood by non-specialist 
readers from the whole applied mathematical community. 

To subscribe contact  
Customer Services

in Cambridge:
Phone +44 (0)1223 326070
Fax +44 (0)1223 325150
Email journals@cambridge.org

in New York:
Phone +1 (845) 353 7500
Fax +1 (845) 353  4141
Email 
subscriptions_newyork@cambridge.org

Free email alerts
Keep up-to-date with new material – sign up at
http://journals.cambridge.org/anz-alerts

Price information 
is available at: http://journals.cambridge.org/anz

The ANZIAM Journal is available 
online at:
http://journals.cambridge.org/anz

The ANZIAM 
Journal
Published for  
The Australian Mathematical Society

https://doi.org/10.1017/S0956792512000095 Published online by Cambridge University Press

https://doi.org/10.1017/S0956792512000095


INSTRUCTIONS FOR CONTRIBUTORS
Editorial policy The journal publishes research papers and survey papers.
Research papers may be in any area of applied mathematics, with especial emphasis on new mathematical ideas relevant
to modelling and analysis in modern science and technology and the development of interesting mathematical methods of
wide applicability. There is no restriction in the scope or style of mathematics as long as the content is presented to be as
accessible as possible to the entire community of mathematicians and mathematical scientists. This applies in particular to
the Introduction and conclusion. Standard mathematical techniques will only be published if they are associated with novel
applications or lead to substantial advances in established problem areas.
Survey papers aim to bridge the gap between academia and industry by presenting mathematical methods relevant to
industry in its broadest sense, ranging from manufacturing to finance, telecommunications to biotechnology, and describing
industrial problems of interest to mathematicians. Coverage includes reviews of techniques in relation to industrial
application, new problem areas for which mathematical models and techniques are not yet available, comparison of
solution methods, and descriptions of modelling approaches.
Submission of manuscripts Submission of a paper is taken to imply that it has not been previously published and that it is
not being considered for publication elsewhere. Authors of articles published in the journal assign copyright to Cambridge
University Press (with certain rights reserved) and you will receive a copyright assignment form for signature on
acceptance of your paper.
Manuscripts for consideration for the European Journal of Applied Mathematics should be submitted electronically as a pdf
file, using the Editorial Manager system. The system will allow authors to benefit from faster review and earlier online
publication. When and if the paper has been accepted for publication, we will require a pdf file of the accepted version,
along with the source files that created it: these should be submitted to the publisher via the Editorial Manager system.
Authors who are unable to do so should contact the editorial office.
Details of Style files The LaTeX 2e file ejm.cls and the guide ejm2egui.tex are available via anonymous ftp from the Cambridge
University Press site at ftp://ftp.cambridge.org/pub/texarchive/journals/latex/ejm-cls. In case of difficulties obtaining these files,
there is a help-line available via e-mail; please contact texline@cup.cam.ac.uk. The file readme.txt contains instructions. 
Layout of manuscripts Papers must begin with an abstract of not more than 300 words; at the end of abstract authors must
also include up to five ‘key subject categories’, listed in order of importance, taken from the Mathematics Subject
Classification (see http://www.ams.org/mathscinet/msc/pdfs/classification2010.pdf). The paper should end with a brief
concluding section. The SI system of units must be used throughout. There is no formal restriction on length.
Figures Figures should be produced and incorporated into the text using a standard \LaTeX compatible package; they will
be reproduced \emph{with} the author’s lettering: the preferred typeface is Times. They should be supplied at approximately
the size of reproduction (maximum 134 mm � 180 mm). All figures must be cited in the text; they must include a legend,
using the \caption command, which will in turn generate automatically a number that will be used for the citation.
Colour figures may be published at no charge in the online edition; a charge of £500 for each full page in colour will be
levied for authors requesting colour reproduction in the printed version of the journal. All figures and reference to the
figures must be equally comprehensible in both colour and greyscale. 
Acceptable file types for figures are, EPS, TIFF or high resolution JPEG. In more detail:
Line artwork (graphs)
Format: tif or eps 
Colour mode: black and white (also known as 1-bit) 
Resolution: 1200 dpi 
Combination artwork (line/tone) 
Format: tif or eps 
Colour mode: grayscale (also known as 8-bit) 
Resolution: 800 dpi 
Black and white halftone (photographs)
Format: tif 
Colour mode: grayscale (also known as 8-bit) 
Resolution: 300 dpi 
Colour halftone artwork (photographs)
Format: tif 
Colour mode: CMYK colour
Resolution: 300 dpi
References and Citations in the text The ejm.cls file supports various citation styles; more details are in the guide. The default
is that references are numbered in square brackets. References should be listed in alphabetical order at the end of the main
text, within the bibliography environment. Please \label each reference and use that label when citing. In this way, citation
style will be taken care of automatically. Each reference should include, in the following order: author family name, initials;
year in parentheses; article title; journal name (in italic), abbreviated in accordance with the World List of Scientific Periodicals
(4th Edn); volume number (in bold); inclusive page numbers. If a book is being cited, then include author family name, initials,
year in parentheses, title (in italic), publisher. 
Proof Reading Typographical or factual errors only may be changed at proof stage. The publisher reserves the right to
charge authors for correction of non-typographical errors. No page charge is made.
Incremental Publishing and DOIs
The European Journal of Applied Mathematics now publishes articles incrementally online (at Cambridge Journals Online:
journals.cambridge.org) as soon as author corrections have been completed and before they join a printed issue. A new
reference has now been added to the first page of the article in the journal catchline. This is the DOI–The Digital Object
Identifier. This is a global publishing standard. A unique DOI number is created for each published item. It can be used for
citation purposes instead of volume, issue and page numbers. It therefore suits the early citation of articles which are published
on the web before they have appeared in a printed issue. http://www.journals.cambridge.org/EJM
Offprints No paper offprints will be supplied. Each author will have access to electronic offprints in pdf form.

copying
This journal is registered with the Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923, USA
(www.copyright.com). Organisations in the USA who are also registered with the CCC may therefore copy material (beyond
the limits permitted by sections 107 and 108 of US copyright law) subject to payment to CCC. This consent does not extend
to multiple copying for promotional or commercial purposes.
Organisations authorised by the Copyright Licensing Agency may also copy material subject to the usual conditions.
ISI Tear Sheet Service, 3501 Market Street, Philadelphia, Pennsylvania 19104, USA, is authorised to supply single copies of
separate articles for private use only.
For all other use, permission should be sought from the Cambridge or the American Branch of Cambridge University Press.

This journal issue has been printed on FSC-certified paper and cover board. FSC is an independent, non governmental,
not-for-profit organization established to promote the responsible management of the world’s forests. Please see
www.fsc.org for information.

PUBLISHED BY THE PRESS SYNDICATE OF THE UNIVERSITY OF CAMBRIDGE
The Pitt Building, Trumpington Street, Cambridge CB2 1RP, United Kingdom

CAMBRIDGE UNIVERSITY PRESS
The Edinburgh Building, Cambridge CB2 8RU, United Kingdom
32 Avenue of the Americas, New York, NY 10013–2473, USA
477 Williamstown Road, Port Melbourne, VIC 3207, Australia
Ruiz de Alarcón 13, 28014, Madrid, Spain
Dock House, The Waterfront, Cape Town 8001, South Africa

co-editors-in-chief
Professor S. D. Howison
Mathematical Institute, 24-29 St Giles, Oxford OX1 3LB, UK
ejam@maths.ox.ac.uk

Professor A. A. Lacey
Department of Mathematics, Heriot-Watt University. Riccarton, Edinburgh EH14 4AS, UK. a.a.lacey@ma.hw.ac.uk

Professor M. J. Ward
Department of Mathematics, 121–1984 Mathematics Road, University of British Columbia, Vancouver BC, Canada V6T 1Z2
ward@math.ubc.ca

associate editors
Professor N. Balmforth, Department of Mathematics, Building 229C, University of British Columbia, Vancouver BC, Canada
V6T 1Z2, njb@math.ubc.ca
Professor Paul Bressloff, University of Utah, email: bressloff@math.utah.edu
Professor Zhiming Chen, Institute of Computational Mathematics, Academy of Mathematics & Systems Science, Chinese
Academy of Sciences, Beijing, 100080, China. zmchen@lsec.cc.ac.cn
Professor P. A. Clarkson, Institute of Mathematics & Statistics, University of Kent at Canterbury, Cornwallis Building,
Canterbury, Kent CT2 7NT, UK. p.a.clarkson@ukc.ac.uk
Dr P. Dellar, OCIAM, Mathematical Institute, 24-29 St Giles’, Oxford, OX1 3LB, UK. dellar@maths.ox.ac.uk
Professor H. Engl, Ind math der Univ Linz, Altenberger Street 69, A-4040 Linz, Austria. heinz.engl@jku.at
Professor A. Goriely, University of Oxford, Mathematical Institute, 24-29 St Giles’, Oxford, OX1 3LB, UK.
Alain.Goriely@maths.ox.ac.uk
Professor M. Herrero, Dept de Matematica Aplicada, Facultad de Matematicas, Universidad Complutense, 
Cuidad Universitaria s/n, 28040 Madrid, Spain. herrero@mat.ucm.es
Professor J. R. King, Department of Theoretical Mechanics, University of Nottingham, University Park, Nottingham NG7
2RD, UK. john.king@nottingham.ac.uk
Professor G. A. Kriegsmann, Department of Mathematical Sciences, Centre for Applied Mathematics & Statistics, New Jersey
Institute of Technology, University Heights, Newark, NJ 07102-9895, USA, grkrie@micro.njit.edu
Professor Rachel Kuske, University of British Columbia, email: rachel@math.ubc.ca
Professor Peter A. Markowich, DAMTP, Wilberforce Road, Cambridge CB3 0WA, UK, P.A.Markowich@damtp.cam.ac.uk
Professor Robert M. Mattheij, Department of Mathematics & Computer Science, TU Eindhoven, PO Box 513, NL-5600 MB
Eindhoven, The Netherlands. mattheij@win.tue.nl
Professor Joyce McLaughlin, Department of Mathematical Sciences, Rensselaer Polytechnic Institute, Troy NY 12180, USA
mclauj@rpi.edu
Professor Mark Peletier, Technical University of Eindhoven, email: m.a.peletier@tue.nl 
Professor M. Primicerio, Dipartimento di Matematica, “U.Dini”’ Viale Morgagni 67/a, 50134 Firenze, Italy.
mario.primicerio@math.unifi.it
Professor M. Pugh, Department of Mathematics, University of Toronto, 40 St George Street, Room 6290, Toronto, Ontario
Canada M5S 2E4, mpugh@math.toronto.edu
Professor V. V. Pukhnachov, Lavrentyev Institute of Hydrodynamics, Siberian Division of the Russian Academy of Sciences,
Novosibirsk 630090, Russia. pukh@hydro.nsc.ru
Professor J. Rubinstein, Department of Mathematics, Technion, Haifa 32000, Israel. koby@math.technion.ac.il
Professor F. Santosa, School of Mathematics, University of Minnesota, 127 Vincent Hall, 206 Church St SE, Minneapolis, MN
55455, USA. santosa@math.umn.edu
Professor T. P. Witelski, Department of Mathematics, Duke University, Box 90320, Durham, North Carolina 27708-0320, USA.
witelski@math.duke.edu

European Journal of Applied Mathematics (ISSN 0956-7925) is published bimonthly in February, April, June, August, October and
December. The 2012 subscription price (excluding VAT) of a volume, which includes print and electronic access, is £485 (US $885 in
USA, Canada and Mexico); The electronic-only price available to institutional subscribers is £445 (US $790 in USA, Canada and
Mexico). Single parts are £90 net (US $170 in USA, Canada and Mexico) plus postage. EU subscribers (outside the UK) who are not
registered for VAT should add VAT at their country’s rate. VAT registered members should provide their VAT registration number.
Japanese prices for institutions (including ASP delivery) are available from Kinokuniya Company Ltd, P.O. Box 55, Chitose, Tokyo 156,
Japan.
POSTMASTER : send address changes in USA, Canada and Mexico to European Journal of Applied Mathematics, Cambridge University
Press, 100 Brook Hill Drive, West Nyack, New York 10994–2133.
Claims for missing issues should be made immediately on receipt of the subsequent issue. Copies of back numbers are available from
Cambridge University Press.

© CAMBRIDGE UNIVERSITY PRESS 2012
subscriptions

09567925_23-3.qxd  3/21/12  3:29 PM  Page 2

https://doi.org/10.1017/S0956792512000095 Published online by Cambridge University Press

https://doi.org/10.1017/S0956792512000095


CONTENTS

Exploration and exhaustibility in dynamic Cournot games 343

michael ludkovski and ronnie sircar

The decay of a swirling perturbation of pipe Poiseuille flow 373

s. a. shepherd

Essentially exact asymptotic solutions for Asian derivatives 395

s. siyanko

A distributional approach to 2D Volterra dislocations at the continuum scale 417

nicolas van goethem and françois dupret

European Journal of

Applied Mathematics
VOLUME 23 . PART 3 . JUNE 2012

Printed in the United Kingdom by Latimer Trend & Co Ltd, Plymouth

Cambridge Journals Online
For further information about this journal
please go to the journal website at:
journals.cambridge.org/ejm

A
pp

lie
d

M
at

he
m

at
ic

s

European Journal of
VOLUME 23 . PART 3 . JUNE 2012

E
u

ropea
n

Jou
rn

al
of A

pp
lied

M
athem

atics
V

O
L

23 ·P
A

R
T

3 ·JU
N

E
2012 ·PA

G
ES 343–439

Incorporating 

Surveys in Industrial and 
Applied Mathematics

09567925_23-3.qxd  3/21/12  3:29 PM  Page 1

https://doi.org/10.1017/S0956792512000095 Published online by Cambridge University Press

https://doi.org/10.1017/S0956792512000095

