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Prehistory of the school

Besides being an outstanding mathematician, Cédric Villani may be considered as an
“ubiquitous” French. Our best Palestinian student, Lubna, met him in 2013 during a
summer school at Birzeit University, Ramallah, and used to call him “Cédric”. Cédric,
then, attended the general assembly of the CICUP 1 held in September 2011. He presented
the CIMPA as a tool to promote mathematics in emerging country; questioned by Pierre
Nicodème about the relevance of the “Flajolet school” of Analytic Combinatorics to the
CIMPA, he answered positively.
This was the start of the CIMPA-Nablus 2104 summer school and Pierre Nicodème
decided to go ahead with the project.
It was first necessary to find a Palestinian partner to co-organize the school, which
has not been easy. Very helpful have been the various contacts of the CICUP, and a
Palestinian student of Grenoble, former student of An Najah, pointed to Naji Qatanani,
Professor of Mathematics at An Najah.
Next, we needed to find potential lecturers for the school. The emotional charge
linked to the word “Palestine” is heavy, and connected to a violent conflict; this led some
excellent colleagues to refuse their participation.
The topic of the school quickly moved from “Analytic Combinatorics” to “Analysis of
Random Structures”, which encompasses analytic and probabilistic approaches.
Eight lecturers joined the school:
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• France: Cyril Banderier (LIPN, Paris13), Frédérique Bassino (LIPN, Paris13), Brigitte
Chauvin (LMV, Versailles), Pierre Nicodème (LIPN, Paris13), Nicolas Pouyanne
(LMV, Versailles)
• Palestine: Subhi Ruzieh (An Najah, Nablus)
• Spain: Conrado Martı́nez, (Polytècnica, Barcelona)
• U.S.A.: Hosam Mahmoud (GWU, Washington)
The project was submitted to the CIMPA during the 2012 session and accepted in January
2013 after evaluation by the scientific committee. We come later to the sponsors, since
there has been evolution among them until the final version of the school.
During the elapsed time leading to the start of the school, Conrado Martı́nez and
Hosam Mahmoud gave up for personal reasons; they were replaced by Basile Morcrette
and Cécile Mailler, two young PhD holders, respectively of UPMC-Paris 6 and Versailles.
During the academic year 2013-2014, Sarah Eugène, PhD student of UPMC-Paris 6 and
of the INRIA RAP-Project, joined the school to monitor exercises, in the spirit of what
the Alea group does during its annual meeting at the CIRM, Marseille.
The attack of Israel on Gaza. Israël attacked Gaza on July 8, 2014, while the lecturers were finalising their courses. The situation got also very tense in the West Bank
where a few Palestinian got killed, without any comparison with the number of casualties
in the Gaza strip.
This led the Defence official 2 of Paris13 to forbid the departure of Frédérique Bassino.
Basile Morcrette preferred also to decline the journey to Israël and Palestine for security
reason.
We decided not to replace the course of Frédérique Bassino (“Generation of Random
Structures”). Pierre Nicodème, in addition to the scheduled course “Motif Statistics”,
was assigned the course of Basile Morcrette (“Introduction to Analytic Combinatorics”)
for which existed good scientific material: a set of slides of Conrado Martı́nez used during
a summer school held in 2012 in Latin America, and the notes of Basile Morcrette relative
to a 2012 Junior Course in Oxford (joint work with Jérémie Lumbroso).
In the course of the month of July, we hesitated to cancel the school. However, Naji
Qatanani emailed us that the situation was calm in Nablus, and Mercedes Siles Molina,
representative of the CIMPA for the school, got also comforting news from the Spanish
Consul in Jerusalem. Moreover, Claude Cibils of the CIMPA encouraged us to maintain
the school unless the French or the Spanish Consulate recommands the opposite.
Sponsors. Besides the basic financial and scientific support of the CIMPA, the school
has been financially supported by
• Abdus Salam International Center for Theoretical Physics (ICTP), Trieste, Italy,
• International Mathematical Union (IMU), Berlin,
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the laboratory of Computer Science LIPN, Paris13,
the laboratory of mathematics LMV, Versailles,
the EPSRC grant EP/K016075/1 (PI: Peter Mörters), Bath, U.K.,
INRIA, Rocquencourt, France,
the French Consulate, Jerusalem.

Scientific report

The topic of the course, Analysis of Random Structures, is typically the subject of research
of the French Alea group, whose activity was initiated and fostered by Philippe Flajolet
(1948-2011).
This field of research uses two main approaches: first, Analytic Combinatorics and
powerful methods of asymptotics; next, probabilistic tools such as Markov chains and
martingales. The two approaches were presented during the school, as follows.
Seven 6-hours courses
• Cyril Banderier (CR CNRS, LIPN-Paris13), - Limit Laws in Analytic Combinatorics and Random Walks This course presented analytic computations relative to puzzles, random trees and
random discrete walks, and bijections between trees and discrete walks.
• Brigitte Chauvin, (PR, LMV-Versailles), - Random trees and Probability – Binary Search Trees: definition, profile, level polynomial, martingale; embedding
in continuous time, Yule tree and connection with the binary search tree; asymptotics of the profile and path length of a binary search tree.
– m-ary Search Trees: definition, vectorial discrete martingale, embedding in continuous time, multitype branching process, asymptotics, dislocation equations.
– Smoothing transformation: this subject was merely touched on.
• Cécile Mailler, (PostDoc, Bath, UK) - Introduction to Markov chains, Martingales and Discrete Random Structures – Discrete time Markov chains: first properties, stationary probability and reversibility, recurrence and transience, ergodic theorems.
– Discrete time martingales: first properties, stopping theorems, Doob’s inequalities, convergence of martingales.
– Continuous time Markov processes: time was to short to present this topic.
– Continuous time martingales: queuing theory as examples of martingales; definitions and first properties; stopping times; Doob’s inequalities; convergence of
continuous time martingales.
• Pierre Nicodème (Honorary CNRS researcher, LIPN-Paris13), - Introduction to
Analytic Combinatorics – Unlabelled objects: combinatorial classes, generating functions, the symbolic method
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and its elementary constructions (sum, product, sequence, set, cycles, multiset); ordinary generating functions as complex objects; asymptotic of the Taylor coefficients
(simple and general scheme); tree enumeration: binary trees, general trees, Otter
trees and symmetries.
– Labelled objects and exponential generating functions: sum, product, sequence,
set, cycle; permutations, involutions, derangements.
– Recursive classes: Lagrange inversion, Cayley trees, asymptotic for trees, analytic
inversion.
– Multivariate generating functions using markers: symbolic method; distribution,
mean, variance, moments; permutation statistics (average number of cycles, number
of cycles of size r); statistic on mappings (or functional graphs): asymptotic scales
for the numbers of cycles, of cyclic points and of ”leaves”.
– Saddle-point method.
• Pierre Nicodème, - Statistics of words and motifs This course focused on finite automata theory and statistics of regular motifs. Part
of this course may be considered as Computer Science more than as Mathematics;
it was therefore very new for the students.
– Automata as particular graphs: states, transitions, transition function
– Non-Deterministic and Deterministic Finite Automata: -transitions, -closure,
determinisation;
– regular languages and regular expressions;
– equivalence of Finite Automata and regular languages: Chomsky-Schützenberger
algorithm;
– from pattern matching to counting in random texts: bivariate generating function,
Gaussian limit law, “Large Powers” theorem, counting several motifs.
• Nicolas Pouyanne (PR-As, LMV-Versailles), - Analysis of Urn Models – First steps by example;
– approach by Analytic Combinatorics: Markov chain of the evolution, spectral decomposition; ”histories” of the process and generating functions; associated system
of differential equations and Cauchy problem; elliptic functions; parametrization
– probabilistic approach: introductory experimental computational approach; distributions; simulations of trajectories for 3 urns; asymptotics of the composition vector, phase transition; 2-dimensional Dirichlet distribution; small urns; large urns;
vector-valued martingale.
• Subhi Ruzieh (PR-As, An Najah), - Eigenvalues of Graphs – Adjacency matrix and the distance matrix; properties and bounds on eigenvalues:
explicit cases; complete graphs and complete bi-partite graphs, cycles, trees;
– Relations between coloration, some eigenvalues and the spectral radius of the matrix: graph coloring, chromatic index and polynomial.
Exercises (3 hours): Sarah Eugène (PhD Student, UPMC-Paris 6 and INRIA-Rap)
– Analytic Combinatorics: Smirnov words.
– Random Walk: the simple and uniform walk (+1, −1) is recurrent but has no invariant
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Our group: lecturers, students, Naji Qatanani, and Mercedes Siles Molina, CIMPA representative.
probability.
– One martingale related to Pólya urns.
The audience.
We had 32 students, two-thirds of them female; they were coming from the following
universities:
•
•
•
•
•
•
•

An Najah, Nablus, (19 students);
Bir Zeit, Ramallah, (4 students);
Al Quds, East-Jerusalem (4 students);
Palestinian Polytechnic University (PPU), Hebron (2 students);
Arab American University, Jenin, (1 student);
Weizmann Institute, Tel Aviv, (1 student 3 );
Utrecht University, Netherlands (1 student 4 )

About 20 students attended regularly the school. Many of them work as primary or
secondary school teachers; some schools had begun their activities by the time of the An
Najah summer school.
A few students understood poorly English, and/or had a weak level in mathematics;
these students could only get little advantage of the school. Most students were active,
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This student, Lubna Abu Rmaileh, is coming from Jerusalem; she did her BSc at Bir Zeit and joined
the Weizmann Institute to do a Master.
4
Erik Bruin of Utrecht was spending a period of two months at An Najah.
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even enthusiastic, and followed with benefit the courses. The exercises sessions, led by
Sarah Eugène, were very attractive for the students; Sarah speaks Arabic, was about their
age, and was very close to them.

3

An Najah University

An Najah University is the largest university in Palestine; it hosts 20000 students, of
whom 57% are female; it disposes of 5 sites, among which a University Hospital and a
Technology School. There are Bachelor and Master studies in all disciplines. The site
where the CIMPA school has been held is less than 10 years old. It has been built
with funds coming from Arab countries. The buildings are splendid, with shining white
stones. There are a brand new library, a swimming pool, open air theatres and a language
center. However, the maintenance, the running costs and the salaries of the academics
are supported by the students fees and partly by the Palestinian Authority, which implies
important financial difficulties. Nevertheless, 80% of an age group go to university to get
higher education.
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Palestine and Mathematics

There is no doctoral school in mathematics in Palestine; there are by far not enough Palestinian PhD holders in this discipline and only four full-professors, two of them teaching
at An Najah. This leads to overload in teaching, not including administrative charges,
which makes practice of research almost impossible. Moreover many mathematicians will
quit soon for retirement.
A proposition of doctoral school in mathematics at An Najah, as a joint project with
the Technical University of Clausthal, Germany, has been submitted by Naji Qatanani to
the Palestinian Ministry of Higher Education. This proposition has been rejected, due to
the obvious lack of supervising forces.
Besides the lack of qualified manpower, the politic context of Palestine adds very
important difficulties to the academic development. While the Israeli citizens are (at
least theoretically) not allowed to go to the Palestinian parts of the West Bank, the
Palestinians of the West Bank are not allowed to go to Israel, and cannot fly from Ben
Gourion airport. They can only fly to other countries through Jordan, after crossing
the checkpoint of the Allenby bridge with possible long waiting hours and eventually
humiliations. The situation is of course terribly worse in Gaza, but we focus here on the
West Bank. The Palestinian inhabitants of Jerusalem have a special and precarious status;
however, they are allowed to travel to Israel and to the West Bank. Lubna Abu-Rmaileh
is one of them, which made possible her admission to the Weizmann Institute.
Creating a doctoral school in Mathematics in Palestine is therefore a long term goal,
although very important. It is necessary that many Palestinian Master students go to
Europe or to U.S.A. to do a PhD and then come back as Professor-Assistants in Palestine.
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As a very positive point, the Palestinian Universities are ready to sign with such students
contracts guaranteeing an academic employment at their return.
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The specific situation of Palestinian female students

In a strongly traditional religious context, the female students are highly disadvantaged.
Before their wedding, they are subdued to the authority of their father and, after it, to
the authority of their husband. Most of them are not allowed to travel alone for a long
period, which prevents them to make a master or a PhD abroad. A Palestinian Women’s
Study Center with aims “Freedom - Dignity - Equality” strives to oppose this kind of
oppression, but there is a long way to do. For the female students it would be more
specifically important to dispose of a doctoral school in mathematics in Palestine.
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Outcome of the School

We plan to do efforts in the following directions
• Palestinian students and scholarships. One student, Lubna Abu Rmaileh, is excellent; she is presently doing a Master at the Weizmann Institute. She wants to do
a PhD in dynamical systems and we are taking contacts for her in France. Three
other students were good, Wafa Rayyan, Yousef Atatrah and Abd-el-Hadi Shabaan;
Yousef and Abd-el-Hadi want to study some fields of Applied Mathematics and we
are helping them to find appropriate Masters2 in France.
We moreover had an excellent contact with Samia Gharet of the French Consulate
of Jerusalem. The Consulate provides annually several scholarships for PhDs or also
scholarships for both Master and PhD.
• Advertising and Collaboration with Palestinian Universities. More generally, we
wish to set a French “Maths-Palestine committee” with colleagues of different fields
of Mathematics which would help Palestinian students to get contacts in France and
would foster collaborations and exchanges with Palestinian universities. We want
publishing a report of the school in the “Gazette de la SMF” for a better information
of our colleagues.
We plan to apply to the CIMPA “training in research” funding program 5 to get
financial support for a scientific trip of 2 or 3 European mathematicians for a few
weeks in Palestine; it should be possible with this support to give courses with
credits which could be integrated in a Master cursus.
The network of the CICUP could be extremely useful.
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• Doctoral school. We could, with Mercedes Siles Molina of CIMPA, help preparing
a new proposition of doctoral school in Mathematics at An Najah.
• Books. Via the cell mathdoc, it would be possible to send mathematics books to
the library of An Najah.
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Final budget
Costs - Object (without CIMPA)
b

Amount

ICTP funds - Hotel ( 12 students)
IMU funds - Hotel c (1 student)
Hotel d (6 lecturers)
Extra meals (lecturers)
Local transportation (lecturers)
Jerusalem ⇔ Nablus
Flights Paris ⇔ Tel Aviv (6 lecturers)
Total
a

Rate:
Hotel
c
Hotel
d
Hotel
nights.
b

a

(Euro)
3709
282
4645
470
140
4500
13746

1 USD= 0.7825 EUR
Al Yasmeen, Nablus: 10 nights.
Al Yasmeen, Nablus: 10 nights.
Al Yasmeen, Nablus: 10 nights; Ecce Homo Convent, Jerusalem: 2

Resources - Object (without CIMPA) Amount (Euro)
ICTP
IMU
Univ. Versailles
Univ. Bath, U.K.
INRIA
Univ. Paris13 (LIPN)
C.N.R.S.
French Consulate Jerusalem
Total
Costs taken by CIMPA
Local transport (students)
Extra meals (students )
Dinner (22-08-14)
Taxi Jerusalem ⇔ Nablus
Meals University
Hotel Al Yasmeen (6 students)
Total
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3709
282
1400
1600
1800
2500
1500
1000
13791
Amount (Euro)
424
67
400
80
4752
2243
7966
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Miscellaneous

Local lecturers. In developing countries like Palestine, academics are subject to give
numerous hours of teaching while getting low wages. Therefore, it needs great effort for
a local to give a course during a CIMPA school; this must be financially rewarded.
Atmosphere of the school. We are very grateful to University An Najah staff who
did all their possible to offer us good material conditions (beamer, board). We must
emphasize the warm and friendly relationships between lecturers and students. Many
pictures of students and lecturers altogether have been taken.
Proceedings. We plan to edit proceedings collecting most of the courses within the
academic year 2014-2015.

Pierre Nicodème
organiser

Naji Qatanani
organiser
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Brigitte Chauvin
member of the
scientific committee

