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B mar
ello.delitala�polito.ithttp://sta�.polito.it/mar
ello.delitalaPersonal DetailsDate of birth De
ember 19, 1975Pla
e of birth Asti, ItalyCitizenship ItalianPositionNovember 2005�
urrent Assistant Professor, Mathemati
al Physi
s (dis
iplinary se
tor MAT07 ), Depart-ment of Mathemati
s - Polite
ni
o di Torino - Italy.Edu
ationNovember 2008 Habilitation à Diriger des Re
her
hes, Spé
ialité: Mathématiques Appliquées,University of Toulouse - Fran
e.Mar
h 2005 Ph.D. in Mathemati
s for Engineering S
ien
es, Department of Mathemati
s -Polite
ni
o of Turin - Italy.O
tober 2000 Master Degree in Theoreti
al Physi
s, University of Turin - Italy.A
hievements and Awards2010 Kepler Prize of the European A
ademy of S
ien
es for the proje
t: ' 'Managing 
om-plexity, redu
ing perplexity: a workshop on Complex Living Systems� involving: G.Ajmone (OCSE, Paris) for the So
ial S
ien
es and A. Pi

o (EMBL - European Mole
-ular Biology Laboratory for biologi
al s
ien
es, Heidelberg). the prize has been grantedfor a proje
t for the organizatio of an interdis
iplinary international workshop on bio-logi
al issues whi
h has taken pla
e in Heidelberg, May 16-20, 2011.http://www.euras
.org/kepler/Kepler2010.asp2010 Invited Mathemati
ian, Interdis
iplinary Workshop on Pattern Formation in Mor-phogenesis, IHES - Paris, January 11-14, 2010).2007 ERC Starting Grant 2007: Proposal 
lassi�ed as "potentially fundable meetingthe threshold of ex
ellen
e" .(Less than 5% of the original 9167 proposals has been re
ommended for funding)2007 INdAM-SIMAI Award (National Institute of High Mathemati
s and Italian So
ietyof Industrial Mathemati
s), Best PhD dissertation issued in the period 2004-2006.2007 Invited Le
turer, BIOMAT - Mathemati
s and Life S
ien
es: Tumor growth andstem 
ells, University of Granada, Spain, June 11�16, 2007.2007 Invited Le
turer, XVIII UMI (Italian Mathemati
al Union) Congress, Bari, Italy,September 24�27, 2007.
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2006 Thomson ESI De
ember 2006 and January 2007 - Essential S
ien
es In-di
ators: Spe
ial Topi
s: Highly Cited Paper on Mathemati
s for the arti
le:Mathemati
al Methods and Tools of Kineti
 Theory towards Modelling Complex Bio-logi
al Systems .Interview available at www.esi-topi
s.
om/fbp/de
ember06-delitala-Bellouq.html2006 �in-
ites�. The top 3 Highly Cited Papers published in the last 2 years forMathemati
s. Arti
le: Mathemati
al Topi
s on the Modelling Complex Multi
ellularSystems and Tumor Immune Cells Competition.Citation available at www.in-
ites.
om/hotpapers/2006/november06-math.htmlFounded Proje
ts
• FIRB) (Italian Ministry of Resear
h and University) - Proje
t. �Mathemati
almethods and tools for the modelling and simulation of the onset of 
an
er, immune
ompetition, and therapies� related to the IDEAS-ERC starting grant, 2009-2013.[Prin
ipal Investigator℄
•Health - Collaborative Large-s
ale proje
t: FP7 Proje
t. �Resolve 
hroni
 in�amma-tion and a
hieve healthy ageing by understanding non-regenerative repair�, 2008-2012.[Proje
t Manager of the Work-Pa
kage 4℄
• SITI (High Institute on Innovation Territorial Systems) Proje
t: "Se
urity problemsin 
rowded publi
 buildings", 2006 [Co-investigator℄.
• Proje
t for Young Resear
hers - Polite
ni
o of Torino: �Developments of gener-alized kineti
 (Boltzmann) models in applied s
ien
es", 2002 - 2003 [Coordinator℄.Parti
ipation in International and National Resear
h Proje
ts
• PRIN (Italian Ministry of Resear
h and University): �Modelli della teoria 
ineti
amatemati
a per parti
elle attive nello studio di sistemi 
omplessi� (Kineti
 Theorymodels of a
tive parti
les for modelling 
omplex systems), 2005-2007. [Parti
ipant℄
• Resear
h Training Network (RTN) European Proje
t: Modelling mathemati
almethods and 
omputer simulations of tumor growth and therapy, 2004�2007. [Parti
-ipant℄
• INdAM (National Institute of High Mathemati
s) Proje
t: "Tra�
 �ow and opti-mization on 
omplex networks" 2005-2006. [Parti
ipant℄
• CNR (National Coun
il for Resear
h) Strategi
 Proje
t: �Metodi e modelli matem-ati
i nello studio dei fenomeni biologi
i�, 2003. [Parti
ipant℄
•Resear
h Training Network (RTN) European Proje
t: Using Mathemati
al Mod-elling and Computer Simulation to Improve Can
er Therapy, 2000�2003. [Parti
ipant℄
•GNFM (National Group of Mathemati
al Physi
s) - INdAM (National Institute ofHigh Mathemati
s) Proje
t: �Metodi e modelli matemati
i di tra�
o vei
olare�, 2002.[Parti
ipant℄
• Compagnia di SanPaolo (Private Bank) Proje
t: �Contributo della matemati
aappli
ata e dell'informati
a alla ri
er
a 
ontro i tumori�, 2001�2004. [Parti
ipant℄Training responsibilities
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Tea
hing Tea
hing of several 
ourses in Applied Mathemati
s, both at Ba
helor's degree leveland at Master of S
ien
e level.Tea
hing Ba
helor Degree ProgramMathemati
al analysis II Me
hani
al Engineering
Assistant. (2010 - 2011) Energeti
 EngineeringAr
hite
tural EngineeringRational me
hani
s Civil Engineering
(2009 - 2010) Mathemati
s In EngineeringRational me
hani
s Environmental Engineering
(2011 - current)Numeri
al methods and statisti
al for Engineers Civil Engineering
(2011 - current)Mathemati
al analysis II Computer and Communi
ation
Assistant. (2006 - 2009) Networks EngineeringComputer EngineeringEle
troni
 EngineeringPhysi
al EngineeringTele
ommuni
ation EngineeringTea
hing Master of S
ien
e ProgramAnalyti
al me
hani
s Me
hani
al Engineering
(2010 - current)Mathemati
al methods for Engineers Civil Engineering
(2009 - 2010)Mathemati
al physi
s Computer Engineering
Assistant. (2005 - 2007) Ele
troni
 EngineeringPhysi
al EngineeringTele
ommuni
ation EngineeringMathemati
al physi
s laboratory Computer Engineering
Assistant. (2005 - 2008) Ele
troni
 EngineeringTele
ommuni
ation EngineeringTransportation models and Kineti
 Theories:analyti
al and 
omputational methods Mathemati
al Modelling in Engineeringof kineti
 theories
Assistant. (2005 - 2007)Equations of Mathemati
al Physi
s Mathemati
al Modelling in Engineering
Assistant. (2005 - 2007)Tea
hing Ph.D. ProgramModelling 
omplex living systemsby kineti
 theory methods (Ph.D Course)
(2007 - 2008), (2010 - current)Mathemati
al modellingin applied s
ien
es (Ph.D Course)
(2009 - 2010)
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Training Ph.DStudents Supervisoring of the a
tivities of T. Lorenzi, related to the modelling of biologi
alsystems (2009-
urrent) - Ph.D Thesis In Mathemati
s For Engineering S
ien
es.Supervisoring of the a
tivities of I. Brazzoli, related to the modelling of biologi-
al systems (2005-2007) - Ph.D Thesis In Mathemati
s For Engineering S
ien
es.Supervisoring of the a
tivities of A. Tosin, related to the modelling of vehi
ulartra�
 �ow. (2006-2007) - Ph.D Thesis In Mathemati
s For Engineering S
ien
es .Supervision ofMasterDissertations 2009 - Geneti
 mutations (Mondino).2008 - Bioinformati
s in immunology (Peretti), Colonre
tal 
an
er dynami
s (Lorenzi).2007 - Biologi
al Systems (Bomba
i), So
ial dynami
s (Calajo).2006 - Crowd dynami
s (Canavesio), Tra�
 �ow modelling (Pollio, Rassu).Resear
h Books[I℄ A. Bellouquid, M. Delitala, Mathemati
al Modeling of Complex Biologi
alSystems. A Kineti
 Theory Approa
h, (Birkhäuser - Springer, Boston), 2006.S
ienti�
 Papers on Peer Reviewed International Journals[1℄ M. Delitala, Criti
al analysis and perspe
tives on the kineti
 (
ellular) theory ofimmune 
ompetition, Math. Comp. Model. 35, 63�75, 2002.[2℄ N. Bellomo, M. Delitala, V. Cos
ia, On the mathemati
al theory of vehi
ular tra�
�ow I - Fluid dynami
 and kineti
 modeling, Math. Mod. Meth. Appl. S
i. 12,1801�1843, 2002.[3℄ M. Delitala, Nonlinear models of vehi
ular tra�
 �ow - New frameworks of the math-emati
al kineti
 theory, CR Mé
anique 331, 817�822, 2003.[4℄ E. De Angelis, M. Delitala, A. Maras
o, A. Romano, Bifur
ation analysis for a mean�eld modeling of tumor and immune system 
ompetition, Math. Comp. Model. 37,1131�1142, 2003.[5℄ M.L. Bertotti, M. Delitala, From dis
rete kineti
 and sto
hasti
 game theory to mod-elling 
omplex systems in applied s
ien
es, Math. Mod. Meth. Appl. S
i. 14, 1061�1084, 2004.[6℄ A. Bellouquid, M. Delitala, Kineti
 (
ellular) models of 
ell progression and 
ompeti-tion with the immune system, Z. angew. Math. Phys. 55, 295�317, 2004.[7℄ N. Bellomo, A. Bellouquid, M. Delitala, Mathemati
al topi
s on the modelling 
omplexmulti
ellular systems and tumor immune 
ells 
ompetition, Math. Mod. Meth. Appl.S
i. 14, 1683�1733, 2004.[8℄ M. Delitala, Generalized kineti
 theory approa
h to modeling spread and evolution ofepidemi
s, Math. Comp. Model. 39, 1�12, 2004.[9℄ A. Bellouquid, M. Delitala, Mathemati
al Methods and Tools of Kineti
 Theory to-wards Modelling Complex Biologi
al Systems, Math. Mod. Meth. Appl. S
i. 15,1639�1666, 2005.[10℄ E. De Angelis, M. Delitala, Modelling 
omplex systems in applied s
ien
es methodsand tools of the mathemati
al kineti
 theory for a
tive parti
les, Math. Comp. Model.43, 1310�1328, 2006.[11℄ M.L. Bertotti, M. Delitala, On the qualitative analysis of the solutions of a mathe-mati
al model of so
ial dynami
s, Appl. Math. Letters 19, 1107�1112, 2006.
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[12℄ V. Cos
ia, M. Delitala, P. Fras
a, On the mathemati
al theory of vehi
ular tra�
 �owII. Dis
rete velo
ity kineti
 models, Int. J. Nonlinear Me
h., 42, 411�421, 2007.[13℄ M. Delitala, A. Tosin, Mathemati
al modeling of vehi
ular tra�
: a dis
rete kineti
approa
h, Math. Mod. Meth. Appl. S
i., 17, 901�932, 2007.[14℄ M.L. Bertotti, M. Delitala, Conservation laws and asymptoti
 behavior of a model ofso
ial dynami
s, Nonlinear Anal. Real. World. Appl., 9, 183-196, 2008.[15℄ M.L. Bertotti, M. Delitala, On a dis
rete generalized kineti
 approa
h for modellingpersuaders in�uen
e in opinion formation pro
esses, Math. Comp. Model., 48, 1107-1121, 2008.[16℄ F. Berthelin, P. Degond, M. Delitala, M. Ras
le, A model for the formation andevolution of tra�
 jams, Ar
hives of Rational Me
hani
s and Analysis, 187, 2, 185�220, 2008.[17℄ N. Bellomo, M. Delitala, From the mathemati
al kineti
, and sto
hasti
 game theoryfor a
tive parti
les to modelling mutations, onset, progression and immune 
ompetitionof 
an
er 
ells, Physi
s of Life Reviews, 5, 183�206, 2008.[18℄ P. Degond, M. Delitala, Modelling and simulation of vehi
ular tra�
 jam formation,Kineti
 and Related Models, 1, 279�293, 2008.[19℄ M.L. Bertotti, M. Delitala, On the existen
e of limit 
y
les in opinion formation pro-
esses under time-periodi
 in�uen
e of persuaders, Math. Mod. Meth. Appl. S
i., 18,913�934, 2008.[20℄ N. Bellomo, C. Bian
a, M. Delitala, Complexity analysis and mathemati
al tools to-wards the modelling of living systems, Physi
s of Life Reviews, 6, 144-175, 2009.[21℄ S. De Lillo, M. Delitala, M.C. Salvatori, Modelling epidemi
s and virus mutations bymethods of the mathemati
al kineti
 theory for a
tive parti
les, Math. Mod. Meth.Appl. S
i., 19, 1405�1425, 2009.[22℄ N. Bellomo, M. Delitala, On the 
oupling of higher and lower s
ales using the mathe-mati
al kineti
 theory of a
tive parti
les, Appl. Math. Lett., 22, 646-650, 2009.[23℄ M.L. Bertotti, M. Delitala, Clusters formation in opinion dynami
s: A qualitativeanalysis, Z. angew. Math. Phys., 61, 583-602, 2010.[24℄ A. Bellouquid, M. Delitala, Asymptoti
 limits of a dis
rete kineti
 theory model ofvehi
ular tra�
, Appl. Math. Letters 24, 972�978, 2011.[25℄ M. Delitala, T. Lorenzi, A mathemati
al model for progression and heterogeneity in
olore
tal 
an
er dynami
s, Theor. Popul. Biol., 79, 130�138, 2011.[26℄ C. Bian
a, M. Delitala, On the modelling geneti
 mutations and immune system 
om-petition, Comput. Math. Appl., 61, 2362�2375, 2011.[27℄ M. Delitala, P. Pu

i, M.C. Salvatori, Frommethods of the mathemati
al kineti
 theoryfor a
tive parti
les to modelling virus mutations, Math. Mod. Meth. Appl. S
i., 21,843-870, 2011.Other Publi
ations: Le
ture Notes, Pro
eedings[a℄ N. Bellomo, A. Bellouquid, M. Delitala, Methods and tools of the mathemati
al kineti
theory toward modeling 
omplex biologi
al systems (pp. 175�194) in Transport Phe-nomena and Kineti
 Theory Eds. C. Cer
ignani and E. Gabetta, Birkhäuser-Springer(Boston), 2007. [Chapter of Book℄.
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[b℄ M.L. Bertotti, M. Delitala, N. Bellomo, From the kineti
 theory of a
tive parti
lesto the modelling of so
ial behaviors and politi
s, Quality and Quantity, 41, 545�555,2007. [Paper on peer reviewed journal℄.Colle
tion of Le
tures of the Conferen
e: "Matemati
a e so
ietá per i quaranta annidella rivista", organized by P. Contu

i and S. Gra�, Bologna, 8-9 De
ember 2006.[
℄ A. Bellouquid, M. Delitala, From the Kineti
 Theory for a
tive parti
les to modellingthe immune 
ompetition, (pp. 31�47) in Sele
ted Topi
s on Can
er Modelling Genesis- Evolution - Immune Competition - Therapy, Eds. N. Bellomo, M. Chaplain and E.De Angelis, Birkhäuser-Springer (Boston), 2008. [Chapter of book℄.[d℄ N. Bellomo, A. Bellouquid, M. Delitala, From the mathemati
al kineti
 theory of a
tiveparti
les to multis
ale modelling of 
omplex biologi
al systems, Math. Comp. Model.,47, 687�698, 2008. [Paper on peer reviewed journal℄.Colle
tion of Le
tures of the Conferen
e: "Metodos matemati
os e modelagem em fenomenosbio�si
os", organized by B. Perthame, P. Markowi
h and J. Zubelli, Angra dos Reis (Rio deJaneiro), Brazil, 5-11 Mar
h, 2006.[e℄ N. Bellomo, E. De Angelis, M. Delitala, Le
ture Notes on Mathemati
al Mod-elling in Applied S
ien
es, SIMAI e-Le
ture Notes, ISSN 1970-4429, 1�148, 2008.[University Le
ture Notes℄.Available on line at: http://
ab.unime.it/journals/index.php/le
ture/issue/view/5[f℄ M. Delitala, Mathemati
al modelling of 
omplex living systems 1�108, 2008.[Dissertation℄.Dissertation of the Habilitation à Diriger des Re
her
hes obtained at the University ofToulouse, November 2008.[g℄ M. Delitala, On the Mathemati
al Modelling of Complex Biologi
al Systems. A Kineti
Theory Approa
h, in Bollettino UMI (Italian Mathemati
al Union), Serie IX, I(3), 603-618, 2008. [Paper on peer reviewed (national) journal℄.Pro
eedings of the XVIII Conferen
e UMI, September 21-27, 2007, Bari, Italy.[h℄ N. Bellomo, E. De Angelis, M. Delitala, Le
ture notes on mathemati
al modellingfrom applied s
ien
es to 
omplex systems, SIMAI e-Le
ture Notes, ISBN-13:978-88-905708-7-2, ISBN-A: 10.978.88905708/72, vol. 8, 1�169, 2010. [UniversityLe
ture Notes℄.Available on line at: http://
ab.unime.it/journals/index.php/le
ture/arti
le/view/576Resear
h a
tivityThe development and appli
ation of mathemati
al methods to the modelling, qualitative analysis andsimulation of large 
omplex systems in life s
ien
es is a new 
hallenging resear
h �eld of applied math-emati
s. The behavior of a 
omplex system, namely a system of several individuals intera
ting in anon-linear manner, is di�
ult to understand and model only by the des
ription of the dynami
s of a fewindividual entities.The interest on the 
omplex systems has seen, in re
ent years, a remarkable in
rease, due to a raisingawareness that many systems in nature share this kind of 
omplexity, and that they 
annot be su

ess-fully modelled by traditional methods used for systems of the inert matter. Moreover, an in
reasingnumber of appli
ations in te
hnology, e
onomy, and so
ial s
ien
es resemble su
h systems, given the highnumber of elements and the 
omplex intera
tions among them. For instan
e, �elds as transportationand 
ommuni
ation networks, so
ial and e
onomi
s inter
hanges. Generally, these 
omplex systems aresu
h that the 
olle
tive dynami
s is determined by 
omplex individual intera
tions, while the modellingof individual dynami
s does not straightforwardly lead to the mathemati
al des
ription of the 
olle
tivedynami
s.The resear
h a
tivity has been mainly fo
used on the development of a new 
on
ept of the �kineti
theory for a
tive parti
les�, brie�y KTAP, to model parti
les whose mi
ros
opi
 state in
ludes, besidesthe geometri
al and me
hani
al variables, also an additional variable, 
alled �a
tivity�, that models the
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ability to organize their dynami
s a

ording to spe
i�
 purposes and strategies. I believe that this kindof approa
h is parti
ularly suitable to model 
omplex systems phenomena, and the theoreti
al work hasbeen 
oupled with appli
ations, fo
used on modelling aspe
ts and related mathemati
al problems, in thefollowing �elds:- So
ial systems and behavioural e
onomy;- Vehi
ular tra�
;- Immune 
ompetition and 
omplex biologi
al systems.The general approa
h followed in all above �elds has been developed along the following guidelines:- Phenomenologi
al and qualitative analysis of the system under 
onsideration and development of asuitable modelling strategy related to derivation of mathemati
al tools;- Derivation of spe
i�
 models a

ording to afore mentioned mathemati
al framework and tools;- Statement of mathemati
al problems generated by the appli
ation of models. The qualitative analysisof these problems is mainly fo
used on the asymptoti
 behavior in time;- Simulations and 
riti
al analysis of models.Systems of real world (both inert and living matter) are generally 
onstituted by several intera
ting ele-ments. This implies that mathemati
al models 
an be designed at various observation and representations
ales.The mi
ros
opi
 s
ale 
orresponds to modelling, by mathemati
al equations, the evolution of the variablesuitable to des
ribe the physi
al state of ea
h single obje
t. An alternative to the above approa
h 
an bedeveloped if the system is 
onstituted by a large number of elements and it is possible to obtain suitablelo
ally in spa
e averages of their state in an elementary spa
e volume ideally tending to zero. In this
ase, the modelling 
an be developed at the ma
ros
opi
 s
ale whi
h refers to the evolution of lo
allyaveraged quantities, 
alled ma
ros
opi
 variables.Di�erent 
lasses of equations 
orrespond to the above s
aling. Generally, models designed at the mi
ro-s
opi
 s
ale are stated in terms of ordinary di�erential equations, while models at the ma
ros
opi
 s
aleare stated in terms of partial di�erential equations. The modelling is developed within the framework ofdeterministi
 
ausality prin
iples unless some external noise is added. This means that on
e a 
ause isgiven, the e�e
t is deterministi
ally identi�ed.Motivations to use the ma
ros
opi
 s
ale instead of the mi
ros
opi
 one are also related to pra
ti
alobje
tive of redu
ing 
omplexity. For instan
e, when systems involve a large number of intera
tingelements, the number of equations of the model may be too large to be 
omputationally tra
table.Moreover, only ma
ros
opi
 quantities are often of pra
ti
al interest, so that it is 
onvenient to deal withequations involving dire
tly these variables.An alternative approa
h is the statisti
al (kineti
) representation, where the state of the whole system isdes
ribed by a suitable probability distribution over the mi
ros
opi
 state of the intera
ting elements,that is the dependent variable in kineti
 models. Ma
ros
opi
 observable quantities are 
omputed bymoments weighted by the distribution fun
tion.The resear
h a
tivity reviewed in the sequel has been fo
used at systemati
 approa
h to modelling large
omplex systems belonging to the living matter by suitable developments of the mathemati
al kineti
theory. Spe
i�
ally, modelling aspe
ts have been fo
used on large systems of individuals whose dynami
sfollows rules determined by their organized, or even intelligent, ability. It is a rather di�erent approa
hwith respe
t to the traditional methods of the mathemati
al kineti
 theory whi
h refers to elements ofthe inert matter, where intera
tions follow rules of 
lassi
al or quantum me
hani
s.It is well understood that none of the above representations is fully appropriate, 
onsidering that thenumber of intera
ting entities in 
rowds, swarms, and vehi
ular tra�
 is not large enough to justifyeither the 
ontinuum me
hani
s approximation, namely at the ma
ros
opi
 s
ale, nor the statisti
alrepresentation by 
ontinuous probability distribution fun
tions over the mi
ros
opi
 state a

ording tothe methods of the kineti
 theory. Moreover, the approa
h at the mi
ros
opi
 s
ale involves 
omputational
omplexity problems related to the number of intera
ting entities (whi
h may even 
hange in time). Inmany 
ases this number is very large; therefore, the 
orresponding number of equations generated tomodel the individual dynami
s be
omes so large that �u
tuation errors 
annot be avoided.Motivations to use a statisti
al representation of living systems 
an be found in various �elds of applieds
ien
es. Among others, biology is a s
ien
e whi
h needs this approa
h, as well do
umented in the
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interesting paper by Hartwell and al. (H.L. Hartwell, J.J. Hopfield, S. Leibner, and A.W. Murray,

(1999), From molecular to modular cell biology, Nature, 402, c47-c52).The following senten
e is parti
ularly signi�
ant:Although living systems obey the laws of physi
s and 
hemistry, the notion of fun
tion or purpose di�er-entiate biology from other natural s
ien
es.Moreover, in the same paper:More important, what really distinguish biology from physi
s are survival and reprodu
tion, and the
on
omitant notion of fun
tion.Although the above senten
es are spe
i�
ally referred to biologi
al systems, their validity 
an 
ertainlybe extended to a large variety of 
omplex living systems.The des
ription of the system by methods of the mathemati
al kineti
 theory essentially means de�ningthe mi
ros
opi
 state of the entities intera
ting within a large system of them, and the distributionfun
tion over the above state. The mi
ros
opi
 state always in
ludes geometri
al variables suitable toidentify their position and shape, and me
hani
al quantities related to their velo
ity. However, in the
ase of living systems, the identi�
ation of the mi
ros
opi
 state needs an additional variable, 
alleda
tivity, whi
h is spe
i�
 of the parti
ular system whi
h is obje
t of modelling. For instan
e, this variablemay be related to biologi
al fun
tions in the 
ase of 
ell populations, or to the so
ial state in the 
ase ofdynami
s of populations.Entities of living systems, 
alled a
tive parti
les, may be organized into several intera
ting populations.Ea
h population or fun
tional subsystem, is identi�ed by the fun
tion, namely the a
tivity, that is 
ol-le
tively expressed by groups of a
tive parti
les. Intera
tions among a
tive parti
les do not follow rulesof 
lassi
al me
hani
s due to the fa
t that they have the ability of expressing spe
i�
 strategies and, insome 
ases, generate proliferative and/or destru
tive events. Rather, sto
hasti
 games 
an be used tomodel intera
tions at the mi
ros
opi
 s
ale, while methods of the mathemati
al kineti
 theory 
an beused to derive evolution equations for the probability distribution fun
tion over the mi
ros
opi
 stateof the intera
ting a
tive parti
les. Ma
ros
opi
 quantities are obtained by weighted moments of theafore�mentioned distribution fun
tion.The derivation of mathemati
al tools, namely with the derivation of a new mathemati
al theory fo
used onthe modelling of 
omplex phenomena of living system, is the argument of the papers [1℄ and [10℄, whi
hshow how the mathemati
al approa
h 
an be applied in several �elds of applied s
ien
es. Te
hni
aldevelopments have been subsequently proposed referring to spe
i�
 appli
ations, su
h as so
ial dynami
s[5℄. [20℄ reports latest developments of the KTAP's methods and framework and its appli
ations.As already mentioned, intera
tions do not follow the laws of 
lassi
al me
hani
s, but are 
onditionedby the di�erent strategies developed by the intera
ting individuals. Moreover, an additional problem todeal with is the modelling of the heterogeneous behavior (over the a
tivity variable) of a
tive parti
lesrelated to their self-organizing ability, whi
h is not the same for all of them, and has to be regarded as arandom variable linked to a probability distribution that might have a lo
al nature and may be modi�edby several types of intera
tions at the mi
ros
opi
 level.If intera
tion rules, modelled by sto
hasti
 games, are the same for all parti
les, the term generalizedkineti
 theory is used to identify the mathemati
al approa
h, while if heterogeneity of the a
tivity vari-able is 
onsidered, we shall talk about kineti
 theory for a
tive parti
les (and the systems will be 
alled�heterogeneous systems�) . The various models and mathemati
al problems related to Vehi
ular Tra�
Flow refers to the �rst 
lass of equations, while So
ial Dynami
s and Immune Competition deal withheterogeneous systems.The modelling and related mathemati
al problems of the Vehi
ular Tra�
 Flow have been developed bothby methods of mathemati
al kineti
 theory and by hyperboli
 
onservation laws methods.The main obje
tives of tra�
 �ow modelling 
onsists in reprodu
ing the quantitative and qualitativebehaviors of ma
ros
opi
 �ow phenomena, as, for instan
e, bottlene
ks and intera
tions of groups of fastand slow vehi
les, or the so 
alled fundamental diagram (�ow versus density) observed in steady uniform�ow. The fundamental diagram shows phase transition phenomena from free to 
ongested �ow, whileparti
ularly important is the ability of models to reprodu
e these observed behaviors without arti�
iallyintrodu
ing into them this information.After the 
riti
al analysis proposed in [2℄ fo
used on the understanding of the role of drivers in modellingintera
tions between vehi
les on roads, and the note [3℄ dealing with modelling heterogeneity phenomena,the subsequent a
tivity has been devoted to modelling tra�
 �ow dynami
s by the approa
h of thegeneralized kineti
 theory with dis
rete velo
ity [12℄, [13℄.Dis
retization of the velo
ity variable has been proposed to deal with the 
riti
ism on the granular natureof tra�
 �ow, that prevents using the assumption of 
ontinuity of the distribution fun
tion over the
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mi
ros
opi
 variable. The 
ar-driver system is 
onsidered as an a
tive parti
le. Mi
ros
opi
 intera
tionsgenerate slowing down or a

eleration of vehi
les whi
h may pass (or be passed by) other vehi
les byshifting from one velo
ity to the other. The spa
e variable is an essential feature of the model and playsa relevant role also in the mathemati
al des
ription of mi
ros
opi
 intera
tions. This aspe
t generatesmodelling and 
omputational problems to be 
arefully analyzed.The essential di�eren
e between [12℄ and [13℄ is that the model proposed in [12℄ uses a dis
retizationgrid depending on the lo
al density te
hni
ally related to the so 
alled velo
ity diagram (velo
ity versusdensity), while in [13℄ the dis
retization grid is �xed, and the dynami
s at the mi
ros
opi
 level enablesthe model to reprodu
e the essential features, in
luding phase transitions, of the fundamental and velo
itydiagrams.It is interesting noti
ing that the ma
ros
opi
 approa
h by 
onservation laws developed in [16℄ and [18℄has the ability to reprodu
e the above experimental diagrams and several interesting tra�
 phenomenathanks to an appropriate modelling of the �uid dynami
 quantities that are preserved.Analyti
 mathemati
al problems, namely good position of the initial value problem, trend to equilibriumand asymptoti
 limits, are dealt with in [12℄, [13℄, [16℄, and [24℄.The modelling of various phenomena of the So
ial Competition related to group of interest (or even indi-viduals), is the argument of a set of papers. The individuals are regarded as a
tive parti
les 
hara
terizedby a mi
ros
opi
 state referred to their so
ial 
ollo
ation or other variables, su
h as so
ial or politi
alopinions.The number of intera
ting a
tive parti
les is supposed to be 
onstant in time, while the distribution overthe a
tivity variable is heterogeneous. Mi
ros
opi
 intera
tions modify su
h a state, while the overallsystem is des
ribed by a probability density distribution over the mi
ros
opi
 state. Models are analyzedwith spe
ial attention to their predi
tive ability. This means that the investigation is addressed toanalyze how 
ertain mi
ros
opi
 intera
tions may generate di�erent types of evolution. Some te
hni
algeneralizations 
on
erning systems of several intera
ting populations refers to systems where the totalnumber of intera
ting parti
les is still 
onstant in time, but it may 
hange in time within ea
h population.The papers [5℄, [11℄, [14℄, [15℄, [19℄ and [23℄ are fo
used on models in the 
ase of spatial homogeneity.Intera
tions modify the a
tivity, while the spa
e dynami
s does not play a relevant role. Moreover, themodelling approa
h refers to a
tive parti
les with dis
rete states a

ording to mathemati
al stru
turesintrodu
ed in [5℄. Dis
retization is motivated, similarly to the 
ase of tra�
 �ow, by the need of identifyingthe state of the parti
les by ranges of values rather then by a 
ontinuous variable.The approa
h is de�nitely new in the literature hand has been devoted �rst to modelling various aspe
tsof so
ial dynami
s [5℄, [11℄, [14℄ and subsequently to opinion formation, [15℄ and [19℄, also in
luding therole of external a
tions. Clustering of opinions is analyzed in [23℄. An interesting mathemati
al problemdealt with in the above papers is the qualitative analysis (followed by simulations) of the asymptoti
behavior, that shows trend towards suitable equilibrium 
on�gurations that depend not only on thedynami
s at the mi
ros
opi
 level, but also on overall quantities su
h as, for instan
e in the �rst 
lass ofsystems, the total wealth of the so
ial system.The above 
ited papers in
lude detailed results on existen
e, uniqueness and stability of equilibriumsolutions, while simulations 
omplete the analysis by 
omputing the shape of these 
on�gurations. Thequalitative analysis has to ta
kle the te
hni
al di�
ulty of the identi�
ation of appropriate Lyapunovfun
tionals.The modelling problems, and related analyti
 and simulation problems related to 
omplex biologi
alsystems, spe
i�
ally the immune 
ompetition and spread and evolution of epidemi
s in the presen
e ofgeneti
 mutations, are the arguments of the another resear
h line.In the previous models, related to Vehi
ular Tra�
 Flow and So
ial Dynami
s, the number of a
tiveparti
les is 
onstant in time. This feature de�nitely redu
es 
omplexity problems. On the other hand,biologi
al systems are su
h that intera
tions are a

ompanied by reprodu
tive and destru
tive events.This implies severe di�
ulties in dealing with the qualitative and 
omputational analysis of solutions ofmathemati
al problems generated by the appli
ations of models to des
ribe spe
i�
 phenomena of theimmune 
ompetition.This resear
h line is do
umented in papers [1℄, [4℄, [6℄, [7℄, [9℄, [17℄, and in the book [I℄, dealing withmodels of the immune 
ompetition between malignant 
ells of an aggressive invasive guest and 
ells ofthe immune system. In details, papers [1℄, [6℄, and [9℄ deal with modelling issues and qualitative analysisfo
used on the asymptoti
 behaviour of the solutions. The main obje
tive 
onsists in assessing the roleof the parameters of the model to generate either depletion of malignant 
ells due to the immune systemthat remain a
tive, or the opposite behaviour: blow up of malignant 
ells due to the immune systemthat remains a
tive. The qualitative analysis (the main results are reported in Chapter 4 of [I℄) refers tonumber density of 
ells, while simulations ([4℄ and Chapter 5 of [I℄) 
omplete the analysis visualizing the
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distribution fun
tion over the a
tivity variable, that is related to the heterogeneous behaviour. Paper [7℄and the book [I℄ review various developments. A model for gene mutations in 
olore
tal 
an
er is dealtwith in [25℄, while [26℄ deals with geneti
 mutation in 
an
er and the 
ompetition with immune 
ells ina more general setting.It is worth remarking that it is shown in [17℄ how the modelling of biologi
al systems needs the develop-ment of multis
ale methods. For instan
e, referring to [22℄, 
oupling the dynami
s at the lower mole
ular(genome) s
ale to the dynami
s at the higher 
ellular s
ale. Moreover, asymptoti
 methods (see Chapter6 of [I℄) 
an be developed to derive ma
ros
opi
 models 
orresponding to biologi
al tissues.The above resear
h line has been further developed to study modelling and evolution of epidemi
s [8℄, and[21℄, in
luding geneti
 mutations. This mathemati
al approa
h, anti
ipated in [8℄ and then developed in[21℄ and [27℄ , generates a 
lass of interesting mathemati
al problems due to the fa
t that the number ofequations modelling the evolution of the system is variable in time.
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