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ecmi the european consortium for mathematics in industry is the european brand
associated with applied mathematics for industry and organizes highly successful biannual
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conferences in this series the ecmi 2010 the 16th european conference on mathematics for
industry was held in the historic city hall of wuppertal in germany it covered the
mathematics of a wide range of applications and methods from circuit and electromagnetic
device simulation to model order reduction for chip design uncertainties and stochastics
production fluids life and environmental sciences and dedicated and versatile methods
these proceedings of ecmi 2010 emphasize mathematics as an innovation enabler for
industry and business and as an absolutely essential pre requiste for europe on its way to
becoming the leading knowledge based economy in the world

this book addresses mathematics in a wide variety of applications ranging from problems
in electronics energy and the environment to mechanics and mechatronics using the
classification system defined in the eu framework programme for research and innovation
h2020 several of the topics covered belong to the challenge climate action environment
resource efficiency and raw materials and some to health demographic change and
wellbeing while others belong to europe in a changing world inclusive innovative and
reflective societies the 19th european conference on mathematics for industry ecmi2016
was held in santiago de compostela spain in june 2016 the proceedings of this conference
include the plenary lectures ecmi awards and special lectures mini symposia including the
description of each mini symposium and contributed talks the ecmi conferences are
organized by the european consortium for mathematics in industry with the aim of
promoting interaction between academy and industry leading to innovation in both fields
and providing unique opportunities to discuss the latest ideas problems and
methodologies and contributing to the advancement of science and technology they also
encourage industrial sectors to propose challenging problems where mathematicians can
provide insights and fresh perspectives lastly the ecmi conferences are one of the main
forums in which significant advances in industrial mathematics are presented bringing
together prominent figures from business science and academia to promote the use of
innovative mathematics in industry

the 1990 cime course on mathematical modelling of industrial processes set out to
illustrate some advances in questions of industrial mathematics i e of the applications of
mathematics with all its academic rigour to real life problems the papers describe the
genesis of the models and illustrate their relevant mathematical characteristics among the
themesdealt with are thermally controlled crystal growth thermal behaviour of a high
pressure gas discharge lamp the sessile drop problem etching processes the batch coil
annealing process inverse problems in classical dynamics image representation and
dynamical systems scintillation in rear projections screens identification of semiconductor
properties pattern recognition with neural networks contents h k kuiken mathematical
modelling of industrial processes b forte inverse problems in mathematics for industry s
busenberg case studies in industrial mathematics

the 15th european conference on mathematics for industry was held in the agreeable
surroundings of university college london just 5 minutes walk from the british museum in
the heart of london over the ve warm sunny days from 30 june to 4 july 2008 participants
from all over the world met with the commonaimofreinforcingthe roleofmathematics
asanoverarching resource for industry and business the conference attracted over 300
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participants from 30 countries most of them participating with either a contributed talk a
minisymposium pres tation or a plenary lecture mathematics in industry was interpreted in
its widest sense as can be seen from the range of applications and techniques described in
this volume we mention just two examples the alan tayler lecture was given by mario
primicerio on a problem arising from moving oil through pipelines when temperature
variations a ect the shearing properties of wax and thus modify the ow the wacker prize
winner master s student lauri harhanen from the helsinki university of technology showed
how a novel piece of mathematics allowed new software to capture real time images of
teeth from the data supplied by present day dental machinery see ecmi newsletter 44 the
meeting was attended by leading gures from government bu ness and science who all
shared the same aim to promote the application of innovative mathematics to industry and
identify industrial sectors that o er the most exciting opportunities for mathematicians to
provide new insight and new ideas

this book should illustrate the impact of collaborations between mathematics and industry
it is both an initiative of and coordinated by the german committee for mathematical
modeling simulation and optimization komso this publication aims at comparing the state
of the art at the intersection of mathematics and industry as well as the demands for future
development of science and technology in germany and beyond each contribution
addresses the importance of mathematics in innovation by means of introducing a
successful cooperation with an industrial partner in order to display the wide range of
industrial sectors where the use of mathematics is the crucial factor for success but also
show the variety of mathematical areas involved in these activities the success stories
introduced in this volume will be supplemented by appropriate illustrations it is the goal of
this publication to highlight cooperation between mathematics and industry as a two way
technology and knowledge transfer providing industry with solutions and mathematics
with new research topics and inspiring new methodologies

industrial mathematics is evolving into an important branch of mathematics
mathematicians in particular in italy are becoming increasingly aware of this new trend and
are engaged in bridging the gap between highly specialized mathematical research and
the emerging demand for innovation from industry the contributions in this volume
provide both r d workers in industry with a general view of existing skills and academics
with state of the art applications of mathematics to real world problems which may also be
incorporated in advanced courses

this volume highlights successful projects in which academic mathematicians in the united
kingdom got involved with solving problems in industry for which mathematics was
essential it contains a wide range of articles in areas ranging from music composition to
climate change which describe successful collaborations between mathematicians
statisticians and industry the impact that the work had on the companies involved and on
people s everyday lives is included in each article the book conveys to the non expert some
of the many ways that mathematics and statistics have contributed to economic growth
and societal well being

this book presents a collection of papers emphasizing applications of mathematical models
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and methods to real world problems of relevance for industry life science environment
finance and so on the biannual conference of ecmi the european consortium of
mathematics in industry held in 2014 focused on various aspects of industrial and applied
mathematics the five main topics addressed at the conference were mathematical models
in life science material science and semiconductors mathematical methods in the
environment design automation and industrial applications and computational finance
several other topics have been treated such as among others optimization and inverse
problems education numerical methods for stiff pdes model reduction imaging processing
multi physics simulation mathematical models in textile industry the conference which
brought together applied mathematicians and experts from industry provided a unique
opportunity to exchange ideas problems and methodologies bridging the gap between
mathematics and industry and contributing to the advancement of science and technology
the conference has included a presentation of eu maths in european network of
mathematics for industry and innovation a recent joint initiative of ecmi and ems the
proceedings from this conference represent a snapshot of the current activity in industrial
mathematics in europe and are highly relevant to anybody interested in the latest
applications of mathematics to industrial problems

this book gathers peer reviewed contributions submitted to the 21st european conference
on mathematics for industry ecmi 2021 which was virtually held online hosted by the
university of wuppertal germany from april 13th to april 15th 2021 the works explore
mathematics in a wide variety of applications ranging from problems in electronics energy
and the environment to mechanics and mechatronics topics covered include applied
physics biology and medicine cybersecurity data science economics finance and insurance
energy production systems social challenges and vehicles and transportation the goal of
the european consortium for mathematics in industry ecmi conference series is to promote
interaction between academia and industry leading to innovations in both fields these
events have attracted leading experts from business science and academia and have
promoted the application of novel mathematical technologies to industry they have also
encouraged industrial sectors to share challenging problems where mathematicians can
provide fresh insights and perspectives lastly the ecmi conferences are one of the main
forums in which significant advances in industrial mathematics are presented bringing
together prominent figures from business science and academia to promote the use of
innovative mathematics in industry

a message from the taic part 2010 general chair taic part is a unique event that strives to
combine aspects of a conference a workshop and a retreat its purpose is to bring together
industrialists and academics in an environment that promotes fundamental
collaborationon pr lems in software testing among the wide range of topics in computer
science andsoftwareengineering softwaretesting is anidealcandidatefor academicand
industrialcollaborationbecauseadvancesinresearchcanhavesuchwide ranging and far
reaching implications for industry conversely the advances in comp ing and
communications technology and the growth of the associated software engineering activity
are producing new researchchallengesat an increasing rate the problems that arise in
software testing are related to the problems that ariseinmanyotherareasofcomputing
assuch testingresearchcombinesawide range of elements encompassing the theoretical
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work of program analysis and formal methods and the associated representations such as
nite state machines and dependence graphs the inherent complexity of software testing
has led to the involvement of heuristic methods software testing is also a human activity
and has thus seen the involvement of psychology sociologyand even philosophy this
astonishing breadth and depth have made the problems of software testing appealing to
academics for several decades

this volume contains the proceedings of the twelfth conference of the euro pean
consortium for mathematics in industry ecmi was founded in 1986 in to foster research and
education in mathematics in industry in europe order and these biannual conferences are
the show case for ecmi s research it is a pleasure to see that six of the plenary speakers
have submitted papers for this volume their contributions illustrate the breadth of applica
tions and the variety of mathematical and computational techniques that are embraced by
ecmi ecmi is also committed to the education of students and it is encouraging that a
number of the papers are given by students the wacker prize which is offered for a masters
level thesis on an industrial problem always attracts excellent entries and this year s winner
nicole marheineke is no exception this is the first time that an ecmi conference has been
held in eastern europe and the ecmi council is very grateful to professor andris buikis and
his colleagues in latvia and lithuania for the excellent job they have done thanks too go to
the european union which supported 30 delegates at this conference via tmr contract no
erbfmrxct 97 0117 differential equations in industry and commerce the final meeting of
this network was held during this conference which provided a platform for network
members to describe their work to a wider audience

industrial mathematics is evolving into an important branch of mathematics
mathematicians in particular in italy are becoming increasingly aware of this new trend and
are engaged in bridging the gap between highly specialized mathematical research and
the emerging demand for innovation from industry the contributions in this volume
provide both r d workers in industry with a general view of existing skills and academics
with state of the art applications of mathematics to real world problems which may also be
incorporated in advanced courses

ecmi has a brand name in industrial mathematics and organises successful biannual
conferences this time the conference on industrial mathematics held in eindhoven in june
2004 mathematics focused on aerospace electronic industry chemical technology life
sciences materials geophysics financial mathematics and water flow the majority of the
invited talks on these topics can be found in these proceedings apart from these lectures a
large number of contributed papers and minisymposium papers are included here they
give an interesting and impressive overview of the important place mathematics has
achieved in solving all kinds of problems met in industry and commerce in particular

this book contains the proceedings of the 17th european conference on mathematics for
industry ecmi2012 held in lund sweden july 2012 at which ecmi celebrated its 25th
anniversary it covers mathematics in a wide range of applications and methods from circuit
and electromagnetic devices environment fibers flow medicine robotics and automotive
industry further applications to methods and education the book includes contributions
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from leading figures in business science and academia that promote the application of
mathematics to industry and emphasize industrial sectors that offer the most exciting
opportunities the contributions reinforce the role of mathematics as being a catalyst for
innovation as well as an overarching resource for industry and business the book features
an accessible presentation of real world problems in industry and finance provides insight
and tools for engineers and scientists who will help them to solve similar problems and
offers modeling and simulation techniques that will provide mathematicians with a source
of fresh ideas and inspiration

competitive exams for job s colleges and schools author adv dr manish das rupali baurah
das career job counsellors and best selling author

the utilization of mathematical tools within biology and medicine has traditionally been less
widespread compared to other hard sciences such as physics and chemistry however an
increased need for tools such as data processing bioinformatics statistics and
mathematical modeling have emerged due to advancements during the last decades these
advancements are partly due to the development of high throughput experimental
procedures and techniques which produce ever increasing amounts of data for all aspects
of biology and medicine these data reveal a high level of inter connectivity between
components which operate on many levels of control and with multiple feedbacks both
between and within each level of control however the availability of these large scale data
is not synonymous to a detailed mechanistic understanding of the underlying system
rather a mechanistic understanding is gained first when we construct a hypothesis and test
its predictions experimentally identifying interesting predictions that are quantitative in
nature generally requires mathematical modeling this in turn requires that the studied
system can be formulated into a mathematical model such as a series of ordinary
differential equations where different hypotheses can be expressed as precise
mathematical expressions that influence the output of the model within specific sub
domains of biology the utilization of mathematical models have had a long tradition such
as the modeling done on electrophysiology by hodgkin and huxley in the 1950s however it
is only in recent years with the arrival of the field known as systems biology that
mathematical modeling has become more commonplace the somewhat slow adaptation of
mathematical modeling in biology is partly due to historical differences in training and
terminology as well as in a lack of awareness of showcases illustrating how modeling can
make a difference or even be required for a correct analysis of the experimental data in
this work i provide such showcases by demonstrating the universality and applicability of
mathematical modeling and hypothesis testing in three disparate biological systems in
paper ii we demonstrate how mathematical modeling is necessary for the correct
interpretation and analysis of dominant negative inhibition data in insulin signaling in
primary human adipocytes in paper iii we use modeling to determine transport rates
across the nuclear membrane in yeast cells and we show how this technique is superior to
traditional curve fitting methods we also demonstrate the issue of population
heterogeneity and the need to account for individual differences between cells and the
population at large in paper iv we use mathematical modeling to reject three hypotheses
concerning the phenomenon of facilitation in pyramidal nerve cells in rats and mice we also
show how one surviving hypothesis can explain all data and adequately describe
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independent validation data finally in paper i we develop a method for model selection and
discrimination using parametric bootstrapping and the combination of several different
empirical distributions of traditional statistical tests we show how the empirical log
likelihood ratio test is the best combination of two tests and how this can be used not only
for model selection but also for model discrimination in conclusion mathematical modeling
is a valuable tool for analyzing data and testing biological hypotheses regardless of the
underlying biological system further development of modeling methods and applications
are therefore important since these will in all likelihood play a crucial role in all future
aspects of biology and medicine especially in dealing with the burden of increasing
amounts of data that is made available with new experimental techniques anvandandet av
matematiska verktyg har inom biologi och medicin traditionellt sett varit mindre utbredd
jamfoért med andra @mnen inom naturvetenskapen sasom fysik och kemi ett 6kat behov av
verktyg som databehandling bioinformatik statistik och matematisk modellering har tratt
fram tack vare framsteg under de senaste decennierna dessa framsteg ar delvis ett resultat
av utvecklingen av storskaliga datainsamlingstekniker inom alla omraden av biologi och
medicin sd har dessa data avsldjat en hdg niva av interkonnektivitet mellan komponenter
verksamma pa manga kontrollnivder och med flera aterkopplingar bade mellan och inom
varje niva av kontroll tillgang till storskaliga data ar emellertid inte synonymt med en
detaljerad mekanistisk forstaelse for det underliggande systemet snarare uppnas en
mekanisk forstaelse forst nar vi bygger en hypotes vars prediktioner vi kan testa
experimentellt att identifiera intressanta prediktioner som ar av kvantitativ natur kraver
generellt sett matematisk modellering detta kraver i sin tur att det studerade systemet kan
formuleras till en matematisk modell sdsom en serie ordinara differentialekvationer dar
olika hypoteser kan uttryckas som precisa matematiska uttryck som paverkar modellens
output inom vissa delomraden av biologin har utnyttjandet av matematiska modeller haft
en lang tradition sdsom den modellering gjord inom elektrofysiologi av hodgkin och huxley
pa 1950 talet det ar emellertid just pa senare ar med ankomsten av faltet systembiologi
som matematisk modellering har blivit ett vanligt inslag den nagot ldngsamma
adapteringen av matematisk modellering inom biologi ar bl a grundad i historiska
skillnader i traning och terminologi samt brist pa medvetenhet om exempel som illustrerar
hur modellering kan gdra skillnad och faktiskt ofta ar ett krav fér en korrekt analys av
experimentella data i detta arbete tillhandahaller jag sadana exempel och demonstrerar
den matematiska modelleringens och hypotestestningens allmangiltighet och
tildampbarhet i tre olika biologiska system i arbete ii visar vi hur matematisk modellering ar
nddvandig for en korrekt tolkning och analys av dominant negativ inhiberingsdata vid
insulinsignalering i primara humana adipocyter i arbete iii anvander vi modellering for att
bestamma transporthastigheter éver cellkdrnmembranet i jastceller och vi visar hur denna
teknik ar 6verlagsen traditionella kurvpassningsmetoder vi demonstrerar ocksa fragan om
populationsheterogenitet och behovet av att ta hansyn till individuella skillnader mellan
celler och befolkningen som helhet i arbete iv anvander vi matematisk modellering for att
forkasta tre hypoteser om hur fenomenet facilitering uppstar i pyramidala nervceller hos
rattor och moss vi visar ocksa hur en dverlevande hypotes kan beskriva all data inklusive
oberoende valideringsdata slutligen utvecklar vi i arbete i en metod fér modellselektion
och modelldiskriminering med hjalp av parametrisk bootstrapping samt kombinationen av
olika empiriska fordelningar av traditionella statistiska tester vi visar hur det empiriska log
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likelihood ratio testet ar den basta kombinationen av tva tester och hur testet ar
applicerbart inte bara for modellselektion utan ocksa fér modelldiskriminering
sammanfattningsvis ar matematisk modellering ett vardefullt verktyg for att analysera data
och testa biologiska hypoteser oavsett underliggande biologiskt system vidare utveckling
av modelleringsmetoder och tillampningar ar darfor viktigt eftersom dessa sannolikt
kommer att spela en avgdrande roll i framtiden fér biologi och medicin sarskilt nar det
galler att hantera belastningen fran ékande datamangder som blir tillganglig med nya
experimentella tekniker

peterson s graduate programs in mathematics contains a wealth of information on
colleges and universities that offer graduate work in applied mathematics applied statistics
biomathematics biometry biostatistics computational sciences mathematical and
computational finance mathematics and statistics the institutions listed include those in the
united states canada and abroad that are accredited by u s accrediting bodies up to date
information collected through peterson s annual survey of graduate and professional
institutions provides valuable information on degree offerings professional accreditation
jointly offered degrees part time and evening weekend programs postbaccalaureate
distance degrees faculty students degree requirements entrance requirements expenses
financial support faculty research and unit head and application contact information
readers will find helpful links to in depth descriptions that offer additional detailed
information about a specific program or department faculty members and their research
and much more in addition there are valuable articles on financial assistance the graduate
admissions process advice for international and minority students and facts about
accreditation with a current list of accrediting agencies
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