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Math |Mathe 3 r
Algorithm Design - Dikstra, Fibonacci & Co 1 1| Marcus Kaiser, Clara Waldmann | Algorithm Design — Dilstra, Fibonacci & Co Nein 12 ving of mathematics, in Diskrete "Algorithm Design", Jon Kleinberg, Eva More information wil be available at clara.waldmann@tum.de ‘Seminar | englisch
particular, of discrete mathematics. & Tardos and2
Designing an algorithm means breaking down an abstract task into a “Introduction to Algorithms", Thomas H.
sequence of simple steps Cormen, Charles E. Leiserson, Ronald L
A vast toolbox of techniques has been developed including divide-and- Rivest, Clfford Stein®
‘conquer, dynamic programming, and greedy algorithms.
Their implementation often relies on suitable data structures.
Choosing the right way to manage intermediate results and data may have
2 major influence on the efficiency in theory as well as in practice.
2
One of the most prominent examples is Dijkstra's algorithm to compute a
shortest path in a graph.
Using a Fibonacci heap for its implementation allows to apply it to arge-
scale networks. &
Along that ines, we focus on algorithmic approaches to combinatorial
problems in this seminar. &
We will lookinto the interplay of algorithm design and finding and using
appropriate data structures.
Berechnung hoch-oszilatorischer Integrale. 1 Computing Highly Oscillatory Integrals. 1a Numerische Methoden zur Integral in Analysis und linearer Algebra, Computing , classer@ma.tum.de Seminar | deutsch
Numerik. Alfredo Deano, und Arieh It os
Iserles (SIAM. 2018) cOuad S520.0df
1 Biostatistics 1 Inthis ‘Applied regression? Biostatistical journals including Biostatistics, | The seminar takes place Thursdays 2:15-15:45. ankerst@tum.de ‘Seminar | englisch
topics gaining traction to meet the challenges stemming from emerging | Generalized linear models® Biometrics, and Statistics in Medicine
data sources in clinical medicine and public health. Upon assignment of a | Multivariate statistics. i
topic, students will summarize the fiterature, and identify a leading Medical papers from PubMed
biostatistics methods and medical applications paper to present in detail.
They will present these to the class as a lecture for 1 hour, followed by an
‘open 30 minute discussion and question period, where all students will be
required to actively participate.s
Before registering ol as
registration confirms acceptance of these requirements for passing the
course.?
“Bittendance toall seminar sessions s required to pass the seminar.
«Students must check emails and meet deadlines set by emais.
of the
Student may be eligible to write a Master's thesis with Prof. Ankerst. If so,
then the thesis must be on the topic of the seminar and registered to start
no later than Oct 120202
who accept hould provide a
transcript of grades along with a statement of motivation for the seminar
(email text up to two paragraphs) to ankerst@tum.de for consideration of
selection.?
Topics®
4
2)Bropensity score methods for performing treatment comparisons in
observational datal2
Ciffford Algebren und Cifford Analysis 1 Clifford Algebras and Clifford Analysis 0 Th provides to Clifford algebras and | Analysis, linear algebra, basic algebra, complex function theory, functional | Gurlebeck, Habetha & Sprofig massopust@ma.tum.de ‘Seminar | englisch
Clifford analysis. Both are extension of the classical theory of complex analysis (recommended but not absolutely necessary) Funktionentheorie in der Ebene und im
algebra and pl gt 3 Raum. Birkhauser Verlag,
concepts from Ciffford algebra and analysis have been applied to areas 20062
such as signal analysis and theoretical physics. In this seminar, the i
construction of Clfford algebras is presented as s the extension of Girlebeck & Sprofig: Quaternionic and
The Clifford Calculus for Physicits and Engineers.
generalization of the Cauchy Integral Theorem to monogenic functions is John Wiley & Sons, 1997.2
derived. Applications to polynomial B-splines are also presented. ®
Ablamowicz & Sobczyk: Lectures on Clifford
(Geometric) Algebras and Applications.
Birkhauser Verlag,
04,18
B
Kantor & Solodovnikov: Hypercomplex
Numbers: An Elementary Introduction to
Algebras. Springer Verlag, 1989.7)
&
Original research papers.
Das Problem des Handlungsreisenden 1 The Traveling Salesperson Problem Ja y the m or G The research articles will be presented in the ulffriedrich@tum.de Seminar | englisch
traveli . first meeting.
recent research articles. Topics of the seminar are exact and approximate.
algorithms for the TSP, structural properties, and (industry) applications of
the TSP
Der Satz iber Implizite Funktionen und verwandte 1 The Implicit Function Theorem and related 1 1m Zentrum dieses Seminars soll der Satz Ober stehen. nalysisE Stephen G. Krantz und Harold R. Parks: The | Seminartermin: Do 14:15-15:45 Uhr johann@ma.tum.de
Theoreme Theorems Neben dem und 8. lichst auch: Implicit Function Theorem. History, Theory,
auch and Applications, Birkhauser 2002
Interessierte ki h
weiterfiihrende Themen vergeben werden - etwa iber das Moser-Nash
Discrete Differential Geometry: Integrable Structure 1 Discrete Differential Geometry: Integrable Nein Wir werden ausgewshlte Kapitel des Buches "Discrete Differential LADS/AnalysisE ‘Alexander |. Bobenko, Yuri B. Suris,? tim.hoffmann@ma.tum.de Seminar | englisch
Structure Geometry: " Grundiagen Discrete Differential Geometry: Integrable
Structure,?
Graduate Studies in Mathematics, Vol. 98,
AMS, 2008, xxiv + 404 p; hardcoverd
1SBN-10: 0-8218-4700-76
1807008
Economics and Computation 1 Economics and Computation 12 In recent years, there has been an increasing interest in topics at the Basics of algorithms and complexity theory (P vs NP). Ideally, completed at hristian stricker @tum. de Seminar | englisch
intersection of economics and computer science, as witnessed by the least one of the courses "Computational Social Choice" or "Algorithmic | (https://dss.in.tum.de/teachinghtmi) or the | only. Further information including the date of the seminar overview
continued rapid rise of research areas such as algorithmic game theory and | Game Theory" list of papers of last year [ ") and the app
social choice. due (http://go.tum.de/493086). 1
geta
grip on algorithmic questions in economics.?
The emphasis in this seminar lies on the independent study of classic
economics papers, but also, and in particular, more recent papers from
P . Among the topics 2
mechanism design, and voting theory.
Einfuhrung in die Informationstheorie 1 Introduction to Information Theory 1a This seminar willserve as an introduction to basic concepts of information | Analysis 1& 2,7 Thomas M. Cover and Joy A. Thomas, This seminar will be held in block-form at the beginning of term. robert koenig@tum de ‘Seminar | englisch
theary. Topics to i i &2,e Elements of Information Theory, Wiley- Additional information: see here
(entropies) and corresponding inequalities, differential entropies and Einfahrung in die diskrete Mathematik Interscience; 2nd edition (2006). & o
continuous variables, as well as operational problems such as Shannon's & t
noisy channel coding, data compression and rate distortion theory. David MacKay, Information Theory,
Inference, and Learning Algorithms,
Cambridge University Press; First edition
(200312
i




Hochdimensionale Wahrscheinlichkeitstheorie 1] 1] Nina Gantert, Felx Krahmer,Stefan | High-Dimensional Probabilty B i 4 8] This seminar il cover random objects in high-dimensional space, in Probability Theory andor Probabilisich R Vershynin, High-Dimensionall Students in the Master's program el krahmer @tum de M14,M15 |Seminar | englisch

Bamberger particular, random vectors, random matrices, and random projections. We | Methods and Algorithms for Data) Probability Data Science are also

wild et for ysis of these objects, [ Analysis Applications in Data Science, elgible; they will be required to give anti

such as concentration inequalities, covering and packing arguments, cambridge

decoupling and symmetrization tricks, chaining, and comparison The seminar will b held in blocks ofe

techniques for stochastic processes. multiple talks on Friday aftemoons.
Innovationen in Risiko-, Perfomance- und 0 1 Prof. Dr. Rudi Zagst Innovations in Risk, Performance, and nein |l [ This seminar is based upon a st of papers on different areas of sk, Continuous Time Finance MA3702, Fixed Income Markets MA3703 Papers will be presented at the preliminary min@tum.de M13 Seminar | englisch
Investmentmanagement Investment Management i d W meetin

of the selected papers and discusses subsequent developments in the (seminarvorbesprechung). The date of the

respective field. This provides a broad overview to all participants on preliminary meeting will be announced at

the different fields, recent aspects, and historical development of the https://www.groups. ma.tum.defen/mathfina

topics. nce/lehre/summer-term-2020/
Kausale Inferenz 0 1| Claudia Czado, Mathias Drton Causal Inference. nein  |Ja 10| Classical does ,yet | Probability Theory, Basic Statistics. Please provide a CV and a list of Hernan MA, Robins M (2020). Causal Preliminary meeting in early February 2020. thias. drion@tum de Seminar | englisch

inferring cause-effect relationships is the fundamental goal of many courses in statistics and probability you passed. Inference: What If. Boca Raton: Chapman & statistics (M4)

scientific studies. This seminar gives an introduction to forma statistical Hall/CRC.8

maodelling of cause-effect rlationships and methods for their inference Available at

from data. To this end the participants will present chapters from a https://wwiw.hsph.harvard.edu/miguel-

forthcoming textbook. hernan/causal-inference-book/

Darte Land 1
Mathematik der Data Science 0 1[Massimo Fornasier and Peter Mathematics of Data Science nein  |Ja 10{ Machine learning is about parametric nonlinear algorithms, whose Foundations of Data Analysisi Samples of literature massimofornasier@ma.tum.de | M15 Seminar | englisch
Massopust parameters are optimized towards several tasks such as ., d Algorithms of Data Analysis )
n, clustering, classificat tiond Dimensionality reduction: &
We review the most important methods for these tasks by reading Fornasier M., Rauhut H. (2011) Compressive
established and most recent scientifc iterature on the topics. & Sensing. In: Scherzer O. (eds) Handbook of
Mathematical Methods in Imaging. Springer,
New York, NY&

https://people.ricam.oeaw.ac.at/m.fornasier/
CSForasierRauhut.pdf2

e
Clustering (cmeans etc.)

Awasthi, Pranjal & Bandeira, Afonso &
Charlkar, Moses & Krishnaswamy,
Ravishankar & Vilar, Soledad & Ward,
Rachel. (2014). Relax, No Need to Round.
Integralityof Clustering Formulations.
10.1145/2688073.2688116.0
hutps://aniv.org/pd/1408.4045 pdm

e

Noncoonvex optimisation:
Jos e A Carrillo, Young-Pil Cho, Claudia
Totzeck, and Oliver Tse. An analytical
framework for consensus-based global
optimization method. Mathematical Models
and Methods in Applied Sciences,

Mathematische Modellierung infektioser und nicht- o 1 Christina Kuttler Mathematical Modelling of Infectious and Non- |ja 0 6| 5[ In earlier times, infectious diseases were big threats to human population. | Mathematical models in Biology, Knowledge in Ordinary differential This seminar will be based on original papers | Further organisation, e.g. choice of preferred topic for the talk etc. will be | kuttler@ma.tum.de M6 ‘Seminar | englisch
infektioser Krankheiten Infectious Diseases. Antibiotics helped to control some of these diseases, but not all; equations 5 well as on parts of the books “Modeling to | done after the group of participants i fixed. 0
more resistancies agair ical antibi Inform Infectious DI ontrol” by Niels t

develop. Thus,  better, quantitative understanding of infection and the G. Becker and “Mathematical Epidemiology”

spread of epidemics, helps to decide for or against certain treatment edited by Fred Brauer, Pauline van den

strategies, also how to optimise treatments. & Driessche and Jianhong Wu, dependent on

B the interests and previous knowledge of the

Often, the dynamic behaviour for whole populations is described by participants.

differential equation models. PDES allow e.g. for considering spatial
models. For small populations, stochastic models may be more
appropriate. &

B

vpi & app 3
I for diseases
models. ()
Matrix Analysis 1] 1| Robert Konig Matrix Analysis B i 4 4 selection matrix | Unear Algebra 2 (MA1102) R_Bhatia "Matrix Analysis® (springer) and | The seminar willbe held in lock-form at the beginning of term. Tobert koenig@tum.de 5 a
analysis. P , matrix "posi * (Princeton) &
monotone functions and convexity, matrx inequalities, majorization, A Horn and C. Johnson "Matrix Analysis® [
matrix polynomials and polynomial dentites, complete positivty, (cambridge ¥ x
eigenvalues and Horn's conjecture. B
Addiional literature: TBA. 1
e
@
Mengenlehre 1] 1] Ofver Deiser Set Theory B i o o und in s und L Jgebra) Olver Deiser: Einfihrun n die deiser@tum.de Vg Seminar | deutsch
W Mengenlehren
Axiomatik, Auswahlaxiom und squivalente Prinzipien, Thomas Jech: Set Theoryts
Kontinuumsproblem, Grundlagen der deskriptiven Mengenlehre
Mengenorientierte Numerik: Auf dem Weg zu GAIO o 1[Olver Junge Set Oriented Numerics: Towards GAIO nen |12 13 The seminar continues the lecture on Set Oriented Numerics from the | MA 3333 Numerics of Dynamical Systems ~Dellnitz, M; Froyland, G, Junge, O.:The | preliminary discussion: 7.2.20, 10:00, room tb.a. oi@wm.de V3 g
winter semester 19/20. The goal of the seminar will be to develop a Julia algorithms behind GAIO - Set oriented
implementation of the GAIO software package. To this end, group numerical methods or dynamical systems,
ions wil in: 8. Fiedler (ec.): Ergodic theary, analysis,
gitlab. Each participant il be responsible for one particlar aspect of the and effcient simulation of dynamical
package, but everybody willbe able to contribute to allparts. The seminar systems, Springer, 20013
will be concluded by a fttle workshop where everbody gives a bref talk ~Dellitz, M Jun
about his contributions.
Paradoxien 1 1| Prof. . Peter Gritzmann Paradores B Nein 1| [ Die Vortragenden stellen verschiedene Paradoxien (aus Bereichen wie. 24.02.2020, 16 Uhr, de Vs Seminar | deutsch
Das i , da das
minar Konzept; besprochen werden sol.
Vorbereitungsworkshop eingeschiossen.
Prozesse mit Verstarkung. 1] 1[sike Rolles Processes with Reinforcement B i o 6| stochastic processes with research y i see http:/fuww- see http://www-m5.ma tum de/Allgemeines/MAGO15_202057 srolles@ma.tum.de w5 Seminar | englisch
The literature on the subject has been growing tremendously during the mS.ma.tum.de/Allgemeines/MAGO15_20205 |1
past 20 years. In the seminar, we will have a look at various important Depending on the wishes of the participants the talks willbe n English or
models. These include urn models, edge-reinforced random walks, vertex- German.

reinforced random walk, processes in discrete and in continuous time. The
common feature are random transition probabilities. They can change over
time o they can be sampled before the motion starts. This exciting subject
gives. a bachelor's or master's




Quantum Computing 1[Volker Hosel, Johannes Miller | Quantum Computing ia Nein 10 in omnipotent [11F. Ature et al. Quantum supremacy using | ieber Hans-Peter,a johannes mueller@mytum.de | M12 Seminar | deutsch
beschrieben, a programmable superconducting processor, |1
als entscheidende Hilfsmittel, die Medizin, Gesellschaft, und Technik in Nature 574(2019), 505-510.5 es waire schon, wenn das Seminar wieder am Mo oder fr stattfinden
ungeahnter Weise voranbringen kinnten, oder aber als Hype und volliger ] Konnte;
Unsinn, als ein Spielzeug der Physiker ohine prakischen Nutzen(21a 2 o
] blogspot. Herr Hosel
Spitestens die Presseerklarung von GOOGLE, dass die y
"Quantenberlegenheit” erreicht sei - also ein Problem gelost wurde, das ] Fall . 50 melden wir uns sobald al
‘omputern nicht in 3] Mathias Homeister moglich
werden konnte (was einige Tage darauf von IBM bezweifelt wurde), deutet Quantum Computing verstehens o
an, dass sich Quantencomputer fir relevante Anwendungen nutzen lassen Springer Vieweg, 20053 o
[k Viele
] Griige
in rden wir weder von o
GOOGLE und Johannes
1BM aufgreifen, ob die Quantenuberlegenheit tatsachiich erreicht wurde.
]
In diesem Seminar wollen wir uns auf der Basis des Buches "Hofmeister,
Quantum Computing " 3] die
ansehen, und lemen aussehen.|

B
Im Rahmen des Seminars wollen wir verstehen, was wir tatsachiich von

hat welche
Probleme fur Quantum Computing valig ungeeignet
sind.®

Selbstinteragierende Irrfahrten 1[Noam Berger Self Interacting Random Walks B T 4 dom walks models Probability Theory or equivalent (necessary) papers from | The place in english noam berger@tum de M14 Seminar | englisch

They were designed in order to find models that better describe real-world the last two decades.
o those
models required the development of a beautiful and sophisticated
methodology, part of which we willdiscuss i the seminar 3
The models that we discuss in the seminar include the self-avoiding
random walk, the reinforced random walk, the exited random walk, and a
few other models.




