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Module Description

Module name

Analysis 1
Module no. |Credit Points |Workload Self-study Duration Frequency
04-00-0001 9CP 270 h 165 h|1 Semester Every 2. semester
Language of Instruction Person responsible for the Module
German Prof. Dr. rer. nat. Matthias Hieber

1 Courses of the Module

Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0003-tt | Analysis | \ 0 \ Convention \ 1
04-00-0003-vu | Analysis | 0 Lecture and 6
Exercise ‘

2 |Study Content

Real and complex numbers, completeness, convergence of sequences and
series, topology of the real numbers, compactness, notion of a function,
continuity, elementary functions, differentiation, Mean Value Theorem, Taylor’s
Theorem, integral, Fundamental Theorem of Calculus, techniques of
integration.

3 |Learning Outcomes

After the completion of this course, the students are able to

-analyse functions in one real variable using fundamental concepts such as limit, continuity,
differentiability and Riemann integrability

-prove mathematical results in this context with different methods of proof

4 | Requirements for Participation
none

5 Form of Examination
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Standard)

Usually the exam is taken in form of a written test (90 min), except when there are only a small
number of potential participants. In this case, the exam can be taken in the form of an oral exam
(30 min). The decision about the form of the exam is taken and communicated

during the first two weeks of the lecture, based on the prospective number of students taking
the exam.

6 |Requirements on the Award of Credit Points




Bestehen der Fachpriifung

7 |Grading
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Weight: 100%,
Standard)

8 | Usability of the Module
Bachelor Physics

9 Literature

H. Amman, J. Escher: Analysis Il, Birkhdauser

O. Forster: Analysis |, Il. Vieweg

M. Hieber: Analysis I, Springer

K. Kbnigsberger: Analysis 1, 2, Springer

Charles R. MacCluer, Honors Calculus, Princeton Univ. Press
W. Rudin: Principles of Mathematical Analysis, McGraw-Hill

10 |Comment

Module Description

Module name

Analysis 1 (englisch)
Module no. |Credit Points |Workload Self-study Duration Frequency
04-00-0002 9CP 270 h 165 h |1 Semester Every 2. semester
Language of Instruction Person responsible for the Module
English Prof. Dr. rer. nat. Matthias Hieber
1 |Courses of the Module
Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0040-tt ‘Analysis I (english) ‘0 |Convention | 1
04-00-0040-vu | Analysis | (english) 0 Lecture and 6
Exercise

2 |Study Content

real and complex numbers, convergence of sequences and series, continuity,
compactness, elementary functions, differential calculus, Mean Value Theorem,
Taylor’s Theorem, integral calculus, Fundamental Theorem of Calculus
techniques of integration.




3 |Learning Outcomes
Nach dem Besuch des Moduls kénnen die Studierenden

- Funktionen einer reellen Variablen mit grundlegenden Konzepten (Grenzwert, Stetigkeit,
Differenzierbarkeit, Vollstandigkeit usw.) analysieren

- mathematische Schlussfolgerungen mit verschiedenen Beweismethoden herleiten

4 | Requirements for Participation
keine

5 Form of Examination
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Standard)

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Weight: 100%,
Standard)

8 |Usability of the Module
1. Jahr Bachelor

9 Literature

H. Amman, J. Escher: Analysis II, Birkhduser

O. Forster: Analysis |, Il. Vieweg

M. Hieber: Analysis |, Springer

K. Konigsberger: Analysis 1, 2, Springer

Charles R. MacCluer, Honors Calculus, Princeton Univ. Press
W. Rudin: Principles of Mathematical Analysis, McGraw-Hill

10 [{Comment

Module Description

Module name

Analysis 2

Module no. | Credit Points |Workload Self-study Duration Frequency
04-00-0003 9CP 270 h 165 h|1 Semester Every 2. semester




Language of Instruction Person responsible for the Module
German Prof. Dr. rer. nat. Matthias Hieber

1 Courses of the Module

Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0002-tt | Analysis Il |o |Convention | 1
04-00-0002-vu | Analysis Il 0 Lecture and ‘ 6
Exercise

2 |Study Content

Konvergenz von Funktionenfolgen, Potenzreihen, Topologie metrischer Rdume,

Normen, Differentialrechnung mehrerer Variablen, partielle Ableitungen, Ableitungsregeln,
Gradient,

Hohere Ableitungen und Satz von Taylor in mehreren Variablen

Lokale Extrema

Lokale Umkehrbarkeit und implizite Funktionen

Kurven, Wege und Vektorfelder

Konvergenz von Fourrierreihen

Parsevalsche Gleichung

3 |Learning Outcomes

After the completion of this course, the students are able to

-analyse functions in several real variable using fundamental concepts such as norms, continuity
in normed spaces, partial and total differentiability and integrability

-investigate geometric properties in higher dimensional spaces using basic topological concepts

4 | Requirements for Participation
recommended: Analysis 1

5 Form of Examination
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Standard)

Usually the exam is taken in form of a written test (90 min), except when there are only a small
number of potential participants. In this case, the exam can be taken in the form of an oral exam
(30 min). The decision about the form of the exam is taken and communicated

during the first two weeks of the lecture, based on the prospective number of students taking
the exam.

6 |Requirements on the Award of Credit Points
Passing the Fachprifung

7 |Grading
Final Module Examination:




e  Module Examination (Technical Examination, oral / written Examination, Weight: 100%,
Standard)

8 |Usability of the Module
Bachelor physics

9 Literature

H. Amman, J. Escher: Analysis II, Birkhduser

O. Forster: Analysis | amp; Il. Vieweg

M. Hieber: Analysis Il, Springer

K. Konigsberger: Analysis 1,2 , Springer

W. Rudin: Principles of Mathematical Analysis, McGraw-Hill

10 [{Comment

Module Description

Module name

Analysis 2 (englisch)

Module no. | Credit Points |Workload Self-study Duration Frequency
04-00-0004 9CP 270 h 165 h|1 Semester Every 2. semester
Language of Instruction Person responsible for the Module
English Prof. Dr. rer. nat. Matthias Hieber
1 |Courses of the Module
Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0011-tt | Analysis Il (english) \ 0 \ Convention \ 1
04-00-0011-vu | Analysis | (englisch) Lecture and 6
Exercise

2 |Study Content

Konvergenz von Funktionenfolgen, Potenzreihen, Topologie metrischer Rdume,

Normen, Differentialrechnung mehrerer Variablen, partielle Ableitungen, Ableitungsregeln,
Gradient,

Hohere Ableitungen und Satz von Taylor in mehreren Variablen

Lokale Extrema

Lokale Umkehrbarkeit und implizite Funktionen

Kurven, Wege und Vektorfelder

Konvergenz von Fourrierreihen

Parsevalsche Gleichung




3 |Learning Outcomes
Nach dem Besuch des Moduls kénnen die Studierenden

- Funktionen, die von mehreren Variablen abhangen, mit grundlegenden Konzepten (Stetigkeit,
totale und partielle Differenzierbarkeit, Integration) analysieren

- geometrische Zusammenhange in mehrdimensionalen Raeumen mit topologischen
Grundkonzepten untersuchen

4 |Requirements for Participation
Recommended: Analysis |

5 Form of Examination
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Standard)

Usually the exam is taken in form of a written test (90 min), except when there are only a small
number of potential participants. In this case, the exam can be taken in the form of an oral exam
(30 min). The decision about the form of the exam is taken and communicated

during the first two weeks of the lecture, based on the prospective number of students taking
the exam.

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Weight: 100%,
Standard)

8 |Usability of the Module

Fir B.Sc.MCS, B.Sc.M\amp;E,: Pflicht Fiir B.Sc.Math, B.Sc.Math (bilingual), B.Sc.WiMa, LaG.Math:
als Alternative zu Analysis 2

9 Literature

H. Amman, J. Escher: Analysis II, Birkhdauser

O. Forster: Analysis | amp; Il. Vieweg

M. Hieber: Analysis Il, Springer

K. Konigsberger: Analysis 1,2 , Springer

W. Rudin: Principles of Mathematical Analysis, McGraw-Hill

10 |Comment




Module Description

Module name

Linear Algebra 1

Module no. |Credit Points | Workload Self-study Duration Frequency
04-00-0005 9CP 270 h 165 h |1 Semester Every 2. semester
Language of Instruction Person responsible for the Module

German Prof. Dr. rer. nat. Martin Otto

1 Courses of the Module

Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0042-tt | Linear Algebra | \ 0 \ Convention \ 1
04-00-0042-vu | Linear Algebra | 0 Lecture and 6
Exercise ‘

2 |Study Content

basic notions and concepts, algebraic structures (groups, rings, fields);
vector spaces, linear dependence, bases, dimension;

linear and affine subspaces, products, sums and quotients, dual space;
linear maps and matrices;

determinants;

systems of linear equations

3 |Learning Outcomes

Die Studierenden kénnen die Konzepte der linearen Algebra in verschiedenen
Zusammenhangen erkennen, anwenden und erklaren. Sie lernen insbesondere, abstrakt-
axiomatisch Begriffsbildungen der linearen Algebra auf einschlagige Probleme anzuwenden, mit
geometrischen Begriffen in Verbindung zu bringen, typische Aufgaben zu I6sen und einfache
Beweise zu fiihren.

4 | Requirements for Participation
keine

5 Form of Examination
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Standard)

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:




e  Module Examination (Technical Examination, oral / written Examination, Weight: 100%,
Standard)

8 |Usability of the Module
Grundstudium Mathematik

9 Literature

Bosch: Lineare Algebra

Brieskorn: Lineare Algebra und Analytische Geometrie
Brocker: Lineare Algebra und Analytische Geometrie
Fischer: Lineare Algebra

Greub: Linear Algebra (auch deutsch)

Koecher: Lineare Algebra und Analytische Geometrie

10 [{Comment

Module Description

Module name

Linear Algebra 1

Module no. | Credit Points |Workload Self-study Duration Frequency
04-00-0006 9CP 270 h 165 h |1 Semester Every 2. semester
Language of Instruction Person responsible for the Module

English Prof. Dr. rer. nat. Martin Otto

1 Courses of the Module

Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0041-tt  |Linear Algebra | \ 0 \ Convention \ 1
04-00-0041-vu |Linear Algebral | 0 Lecture and 6
Exercise ‘

2 |Study Content
basic notions and concepts, algebraic structures (groups, rings, fields);

vector spaces, linear dependence, bases, dimension;
linear and affine subspaces, products, sums and quotients, dual space;
linear maps and matrices;

determinants;




systems of linear equations

3 |Learning Outcomes

Students will be able to recognise the concepts of linear algebra
in various contexts, and to apply and explain them.

In particular, they will have learnt to apply abstract-axiomatic
notions of linear algebra to typical problems, to connect

them with geometric concepts, to solve typical problems and to
conduct simple proofs.

4 | Requirements for Participation
keine

5 Form of Examination
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Standard)

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Weight: 100%,
Standard)

8 |Usability of the Module
Grundstudium Mathematik

9 |Literature

Bosch: Lineare Algebra

Brieskorn: Lineare Algebra und Analytische Geometrie
Brocker: Lineare Algebra und Analytische Geometrie
Fischer: Lineare Algebra

Greub: Linear Algebra (auch deutsch)

Koecher: Lineare Algebra und Analytische Geometrie

10 |Comment

Module Description

Module name

Linear Algebra 2




Module no. | Credit Points |Workload Self-study Duration Frequency
04-00-0007 9CP 270 h 165 h|1 Semester Every 2. semester
Language of Instruction Person responsible for the Module

German Prof. Dr. rer. nat. Martin Otto

1 Courses of the Module

Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0008-tt | Linear Algebra I \ 0 \ Convention \ 1
04-00-0008-vu | Linear Algebra I 0 Lecture and 6
Exercise ‘

2 |Study Content
eigenvalues and diagonalisation of endomorphisms;

characteristic an minimal polynomials in the ring of univariate polynomials;
Jordan normal form;

euclidean and unitary spaces;
bilinear forms, quadratic forms, quadrics;

possible excursions: affine and projective geometry, geometry of conic sections,
or elements of multilinear algebra

3 |Learning Outcomes

Die Studierenden erlernen zentrale Konzepte und Techniken der linearen

Algebra und erfahren das Zusammenspiel zwischen abstrakt-axiomatischen
Begriffsbildungen der Algebra und ihrer Rolle in diversen Bereichen der Mathematik,
hier insbesondere durch Anknipfungen an geometrische Begriffe.

4 | Requirements for Participation
Lineare Algebra 1

5 Form of Examination
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Standard)

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Weight: 100%,
Standard)




8 | Usability of the Module
Grundstudium Mathematik

9 Literature

Bosch: Lineare Algebra

Brieskorn: Lineare Algebra und Analytische Geometrie
Brocker: Lineare Algebra und Analytische Geometrie
Fischer: Lineare Algebra

Greub: Linear Algebra (auch deutsch)

Koecher: Lineare Algebra und Analytische Geometrie

10 |Comment

Module Description

Module name

Linear Algebra 2

Module no. | Credit Points |Workload Self-study Duration Frequency
04-00-0008 9CP 270 h 165 h|1 Semester Every 2. semester
Language of Instruction Person responsible for the Module

English Prof. Dr. rer. nat. Martin Otto

1 Courses of the Module

Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0012-tt | Linear Algebra I \ 0 \ Convention \ 1
04-00-0012-vu |Linear Algebra Il 0 Lecture and 6
Exercise

2 |Study Content
eigenvalues and diagonalisation of endomorphisms;

characteristic an minimal polynomials in the ring of univariate polynomials;
Jordan normal form;

euclidean and unitary spaces;

bilinear forms, quadratic forms, quadrics;

possible excursions: affine and projective geometry, geometry of conic sections,
or elements of multilinear algebra




3 |Learning Outcomes

Students will be able to recognise the concepts of linear algebra
in various contexts, and to apply and explain them.

In particular, they will have learnt to apply abstract-axiomatic
notions of linear algebra to typical problems, to connect

them with geometric concepts, to solve typical problems and to
conduct simple proofs.

4 | Requirements for Participation
Lineare Algebra 1

5 Form of Examination
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Standard)

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Weight: 100%,
Standard)

8 |Usability of the Module
Grundstudium Mathematik

9 Literature

Bosch: Lineare Algebra

Brieskorn: Lineare Algebra und Analytische Geometrie
Brocker: Lineare Algebra und Analytische Geometrie
Fischer: Lineare Algebra

Greub: Linear Algebra (auch deutsch)

Koecher: Lineare Algebra und Analytische Geometrie

10 [{Comment

Module Description

Module name

Ordinary Differential Equations

Module no. | Credit Points | Workload Self-study Duration Frequency
04-00- 4 CP 120 h 75 h|1 Semester Every 2. semester




0011/f
Language of Instruction Person responsible for the Module
German Prof. Dr. rer. nat. Matthias Hieber

1 Courses of the Module

Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0054-vu | Ordinary Differential Equations 0 Lecture and ‘ 3
Exercise

2 |Study Content

Separation of variables, Theorems of Picard-Lindel6f and Peano, local and
global theory, linear systems of first and higher order, variation of constants
formula, linearised stability, Lyapunov stability.

3 |Learning Outcomes
Nach dem Besuch des Moduls

- kdnnen sie die Methode der Trennung der Variablen

- sind sie mit den Satzen von Picard-Lindel6f und Peano vertraut

- sind sie mit der lokalen und globalen Existenztheorie gewdhnlicher Differentialgleichungen
vertraut

- kdnnen sie lineare Systeme erster und hoherer Ordnung analysieren

- kdnnen Sie die Variation der konstanten Formel entwickeln

- kdnnen sie das Prinzip linearisierter Stabilitdt formulieren und anwenden

- sollten sie den Begriff der Lyapunov Stabilitat erklaren und auf konkrete Beispiele anwenden
kénnen

4 | Requirements for Participation
Empfohlen: Analysis und Lineare Algebra (fur Physikstudierende)

5 Form of Examination
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Standard)

Fachprifung: Usually the exam is taken in form of a written test (60 min), except when there are
only a small number of potential participants. In this case, the exam can be taken in the form of
an oral exam (20 min). The decision about the form of the exam is taken and communicated
during the first two weeks of the lecture, based on the prospective number of students taking
the exam.

6 |Requirements on the Award of Credit Points
Bestehen der Fachpriifung

7 |Grading




Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Weight: 100%,
Standard)

8 | Usability of the Module
Bachelor Physics

9 Literature

H. Amann: Gewohnliche Differentialgleichungen, de Gruyter
W.Walther: gew. DGL, Springer

10 |Comment

Module Description

Module name

Complex Analysis
Module no. . .
04-00 Credit Points |Workload Self-study Duration Frequency
0012/f 4 CP 120 h 75 h |1 Semester Every 2. semester
Language of Instruction Person responsible for the Module
German Prof. Dr. rer. nat. Matthias Hieber

1 Courses of the Module

Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0225-vu | Complex Analysis 0 Lecture and ‘ 3
Exercise

2 |Study Content

Cauchy-Riemann differential equations, curve integrals, Cauchy’s Integral
Theorem and Formula; analyticity, Liouville’s Theorem and Fundamental
Theorem of Algebra; Winding Number; Laurent series and isolated singularities,
Residue Theorem.

3 |Learning Outcomes
Nach dem Besuch des Moduls

- sind sie mit den Cauchy-Riemannschen Differentialgleichungen vertraut
- kdnnen sie Kurvenintegrale analysieren und berechnen
- sind sie mit dem Cauchyschen Integralsatz und der Cauchyschen Integralformel




vertraut und kénnen deren Implikationen aufzeigen
- sind sie mit der Bedeutung der Potenzreihen in der Funktionentheorie vertraut
- kdnnen sie den Satz von Liouville und den Hauptsatz der Algebra erklaren
- kdnnen sie Laurentreihen analysieren
- kdnnen sie isolierte Singularitaten anhand konkreter Beispiele erkldren
- sind mit dem Residuensatz und dessen Implikationen vertraut

4 | Requirements for Participation
Analysis and Linear Algebra

5 Form of Examination
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Standard)

Fachprifung: Usually the exam is taken in form of a written test (60 min), except when there are
only a small number of potential participants. In this case, the exam can be taken in the form of
an oral exam (20 min). The decision about the form of the exam is taken and communicated
during the first two weeks of the lecture, based on the prospective number of students taking
the exam.

6 |Requirements on the Award of Credit Points
Passing the Fachprifung

7 |Grading
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Weight: 100%,
Standard)

8 |Usability of the Module
Bachelor Physics

9 |Literature

Freitag: Funktionentheorie I, Springer

Remmert: Funktionentheorie |, Springer

Conway: Functions of one complex variable, Springer

10 |Comment

Module Description

Module name

Proseminar




Module no. | Credit Points |Workload Self-study Duration Frequency
04-00-0025 4 CP 120 h 90 h|1 Semester Every 2. semester
Language of Instruction Person responsible for the Module

German Studiendekan*in des Fachbereichs 04

1 Courses of the Module

Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0047-ps |Proseminar 0 Proseminar 2

2 |Study Content

A simple topic is assigned to individual students or to small groups of students.
The subject matter may vary with the instructor’s choice of a general

theme. The seminar may have a project format. Each participant gives a

one hour presentation to the seminar.

3 |Learning Outcomes

Die Studenten konnen eine Literaturrecherche durchfiihren, sich ein mathematisches Thema im
Selbststudium aneignen und dieses in einem Vortrag anschaulich prasentieren. Gegebenenfalls
kénnen sie den Sachverhalt auch schriftlich angemessen darstellen.

4 | Requirements for Participation
Analysis und Lineare Algebra

5 Form of Examination
Final Module Examination:

e  Module Examination (Study Examination, Special Form, Passed / Not Passed)

Sonderform: In der Regel eine Prasentation. Die Priifungsform wird zu Beginn der
Lehrveranstaltung bekannt gegeben.

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e Module Examination (Study Examination, Special Form, Weight: 100%, Passed / Not
Passed)

8 |Usability of the Module
Fur B.Sc.Math, B.Sc.WiMa, B.Sc.MCS, B.Sc.ME: Pflicht

9 |Literature
wird je nach Thema angegeben




10 |Comment
Verantwortlich: Studiendekan

Module Description

Module name

Proseminar
Module no. |Credit Points |Workload Self-study Duration Frequency
04-00-0026 4 CP 120 h 90 h|1 Semester Every 2. semester
Language of Instruction Person responsible for the Module
English Studiendekan*in des Fachbereichs 04
1 |Courses of the Module
Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0147-ps |Proseminar 0 Proseminar 2

2 |Study Content

A simple topic is assigned to individual students or to small groups of students.
The subject matter may vary with the instructor’s choice of a general

theme. The seminar may have a project format.

Each participant gives a one hour presentation to the seminar.

3 |Learning Outcomes

In der Vorbereitungsphase: Fahigkeit zu Literaturrecherche, Selbststudium,
Auswahl der Prasentationstechniken, Arbeitsorganisation. Beim Vortrag: Fahigkeit
zu anschaulicher Darstellung durch freie Rede, Erfahrung beim Einsatz

von Prasentationstechniken, Fahigkeit, auf die Zuhoérer einzugehen. Von

Seiten der Horer: Befahigung zu aktiver und fairer Diskussion (iber Inhalte

und Darstellung. Gegebenenfalls Erlernen einer angemessenen schriftlichen
Darstellung der Ergebnisse.

4 | Requirements for Participation
Analysis 1,2 und Lineare Algebra 1,2

5 Form of Examination
Final Module Examination:

e  Module Examination (Study Examination, Special Form, Passed / Not Passed)

Sonderform: In der Regel eine Prasentation. Die Priifungsform wird zu Beginn der
Lehrveranstaltung bekannt gegeben.




6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e  Module Examination (Study Examination, Special Form, Weight: 100%, Passed / Not
Passed)

8 |Usability of the Module

Fir B.Sc.Math, B.Sc.Math (bilingual), B.Sc.WiMa, B.Sc.MCS, B.Sc.ME:
Pflicht

9 |Literature
wird je nach Thema angegeben

10 |Comment
Verantwortlich: Studiendekan

Module Description

Module name

Introduction to Mathematical Logic

Module no. |Credit Points |Workload Self-study Duration Frequency
04-00-0028 9CP 270 h 180 h|1 Semester Every 2. semester
Language of Instruction Person responsible for the Module
English Prof. Dr. phil. nat. Ulrich Kohlenbach
1 |Courses of the Module
Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0148-vu |Introduction to Mathematical 0 Lecture and 6
Logic Exercise

2 |Study Content

Syntax and semantics of first-order logic; formal proofs and deductive calculi; completeness
theoren; compactness theorem,

logical and set-theoretic foundations of mathematics; elementary

recursion theory; undecidability and incompleteness.

3 |Learning Outcomes

the students are familiar with basic concepts and methods from mathematical logic and can use
them in the context of classical theorems for first-order logic and in connection with the concept
of formal proofs. They know the significance of first-order logic in the foundations of




mathematics and can also discuss the limitations of first-order logic referring to the relevant
theorems.

4 | Requirements for Participation
solide allgemeine mathematische Vorbildung

5 Form of Examination
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Standard)

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Weight: 100%,
Standard)

8 | Usability of the Module

Fir B.Sc.Math, B.Sc.Math (bilingual), B.Sc.MCS: A* Fiir B.Sc.WiMa,
B.Sc.ME: math Wahlpflichtbereich Fiir M.Sc.Math, M.Sc.WiMa: Erganzungsbereich

9 Literature

exemplarisch, neben vielen anderen Lehrblichern:

Ebbinghaus, Flum, Thomas: Einfiihrung in die mathematische Logik;
Shoenfield: Mathematical Logic;

Cori, Lascar: Mathematical Logic;

Poizat: A Course in Model Theory, an Introduction to Contemporary
Mathematical Logic

10 [{Comment

Module Description

Module name

Algebra
Module no. |Credit Points |Workload Self-study Duration Frequency
04-00-0029 9CP 270 h 180 h|1 Semester Every 2. semester
Language of Instruction Person responsible for the Module
German Prof. Dr. rer. nat. Nils Scheithauer

1 Courses of the Module

Course no. Course name Workload (CP) Form of Contact




Teaching Hours
per
Week
04-00-0080-vu | Algebra 0 Lecture and 6
Exercise

2 |Study Content
Rings, polynomial rings, field extensions, Galois theory, modules

3 |Learning Outcomes

After attending the module, students understand the basic concepts of ring and Galois theory,
have insight into the theory of modules and master the theory of field extensions and their
applications.

4 | Requirements for Participation
Einfihrung in die Algebra

5 Form of Examination
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Standard)

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Weight: 100%,
Standard)

8 |Usability of the Module

Fir B.Sc.Math, B.Sc.Math (bilingual), B.Sc.MCS, B.Sc.WiMa, B.Sc.ME:
Wahlpflichtbereich. Fiir M.Sc.Math: Vertiefungsbereich. Fir M.Sc.WiMa:
Ergdnzungsbereich.

9 Literature

Jantzen, Schwermer: Algebra,
Bosch: Algebra,

Lang: Algebra,

Hungerford: Algebra

10 |Comment




Module Description

Module name

Algebra
Module no. |Credit Points | Workload Self-study Duration Frequency
04-00-0030 9CP 270 h 180 h|1 Semester Every 2. semester
Language of Instruction Person responsible for the Module
English Prof. Dr. rer. nat. Nils Scheithauer
1 |Courses of the Module
Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0149-vu | Algebra 0 Lecture and 6
Exercise

2 |Study Content
Rings,
Polynomial rings,
Field extensions,
Galois theory,
Modules

3 |Learning Outcomes

After attending the module, students understand the basic concepts of ring and Galois theory,
have insight into the theory of modules and master the theory of field extensions and their
applications.

4 | Requirements for Participation
Module: Lineare Algebra, Einfiihrung in die Algebra

5 Form of Examination
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Standard)

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Weight: 100%,
Standard)




8 | Usability of the Module

Flr B.Sc.Math, B.Sc.Math (bilingual), B.Sc.MCS, B.Sc.WiMa, B.Sc.ME:
Wahlpflichtbereich. Fiir M.Sc.Math: Vertiefungsbereich. Fir M.Sc.WiMa:
Ergdanzungsbereich.

9 Literature

Jantzen, Schwermer: Algebra,
Bosch: Algebra,

Lang: Algebra,

Hungerford: Algebra

10 |Comment

Module Description

Module name

Discrete Mathematics

Module no. | Credit Points |Workload Self-study Duration Frequency
04-00-0034 9CP 270 h 180 h |1 Semester Every 2. semester
Language of Instruction Person responsible for the Module

German Prof. Dr. rer. nat. Marc Pfetsch

1 Courses of the Module

Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0137-vu | Discrete Mathematics 0 Lecture and 6
Exercise ‘

2 |Study Content

Partially ordered sets: lattices, Mobius function, abstract simplicial complexes
Permutation groups: group actions on (finite) sets and graphs, Cayley

graphs projective planes Generating functions: solving recursions, hypergeometric
series Other topics (selection): triangulations of convex polygons;

regular tilings of the plane; graph coloring; Polya’s method of counting;
representations of the symmetric group

3 |Learning Outcomes

After attendance of the module, the students are able to

o recognize discrete structures with far reaching relations to other fields of mathematics,
o understand general foundations for algorithmic concepts,

o apply different concepts of counting.




4 | Requirements for Participation
Algorithmic discrete mathematics

5 Form of Examination
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Standard)

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Weight: 100%,
Standard)

8 |Usability of the Module

9 Literature

M. Aigner, Diskrete Mathematik, 5. Auflage, Vieweg, 2003.

M. Aschbacher, Finite Group Theory, Cambridge, 1986.

N. Biggs, Algebraic Graph Theory, Second Edition, Cambridge, 1993.

R. L. Graham, D. E. Knuth and O. Patashnik, Concrete Mathematics, Second
edition, Addison-Wesley, Reading, MA, 1994.

W. Koepf, Hypergeometric Summation. An Algorithmic Approach to Summation
and Special Function Identities, AMS, 1998.

J. Matousek, J. Nesetril, Diskrete Mathematik. Eine Entdeckungsreise,

Springer, 2002.

R.P. Stanley, Enumerative Combinatorics, Volume |, Cambridge 1997.

10 |Comment

Module Description

Module name

Functional Analysis

Module no. | Credit Points |Workload Self-study Duration Frequency
04-00-0036 9CP 270 h 180 h |1 Semester Every 2. semester
Language of Instruction Person responsible for the Module

German Prof. Dr. rer. nat. Matthias Hieber

1 Courses of the Module

Course no. Course name Workload (CP) Form of Contact




Teaching Hours
per
Week
04-00-0069-vu | Functional Analysis 0 Lecture and 6
Exercise

2 |Study Content

normalised spaces; completion; Hahn-Banch theorem; theorems of Banach-Steinhaus, of the
open mapping, of the closed graph; Hilbert spaces; reflexive spaces; weak convergence; Sobolev
spaces; weak solution of the Dirichlet problem; spectral properties of linear operators; compact
operators on Banach spaces; spectral theorem for compact operators.

3 |Learning Outcomes

After attending the module, students will be able to

- combine ideas of linear algebra, analysis and topology

- determine the interaction of space and dual space and in applications determine them
exemplarily

- explain functional analytical methods in the context of partial differential equations

4 | Requirements for Participation

Analysis, Integrationstheorie, Funktionentheorie, Lineare Algebra
oder vergleichbare Vorkenntnisse aus einem Zyklus Mathematik fir Ing.

5 Form of Examination
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Standard)

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Weight: 100%,
Standard)

8 |Usability of the Module

for B.Sc.Math, B.Sc.MCS, B.Sc.WiMa, B.Sc.ME: math. Elective
for M.Sc.Math, M.Sc.WiMa: supplementary area in partial differential equations and in
algebra/geometry/functional analysis is required

9 Literature

Alt: Lineare Funktionalanalysis;

Conway: A Course in Functional Analysis;

Heuser: Funktionalanalysis;

Reed, Simon: Functional Analysis: Methods of Modern Mathematical Physics |;
Rudin: Functional Analysis;

Werner: Funktionalanalysis;




10 |Comment

Module Description

Module name

Elementary Partial Differential Equations

Module no. |Credit Points |Workload Self-study Duration Frequency
04-00-0039 6 CP 180 h 120 h|1 Semester Every 2. semester
Language of Instruction Person responsible for the Module
German Prof. Dr. rer. nat. Jens Lang
1 |Courses of the Module
Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0153-vu | Elementary Partial Differential 0 Lecture and 4
Equations Exercise

2 |Study Content

classification of partial differential equations, method of characteristics, explicit
representations of solutions of the wave equation and the heat equation,
physical interpretation; fundamental solutions and reen’s function for

elliptic differential equations, maximal principle; explicit solutions in terms

of Fourier series in special dommains

3 |Learning Outcomes
Nach dem Besuch des Moduls kénnen die Studierenden

- die Grundtypen linearer partieller Differentialgleichungen mit klassischen und expliziten
Losungsmethoden untersuchen

- Mathematische Modelle zur Behandlung grundlegender naturwissenschaftlicher und
technischer Problemstellungen aufstellen und analysieren

4 | Requirements for Participation

Module: Analysis und Lineare Algebra, gewdhnliche Differentialgleichungen,
Integration

5 Form of Examination
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Standard)




6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Weight: 100%,
Standard)

8 |Usability of the Module
Fir B.Sc.CE: Pflicht

9 Literature

John: Partial Differential Equations

Jost: Partielle Differentialgleichungen

Strauss: Partielle Differentialgleichungen

Sauvigny: Partielle Differentialgleichungen der Geometrie und Physik. Band
1: Grundlagen und Integraldarstellungen

10 [{Comment

Module Description

Module name

Introduction to Optimization

Module no. |Credit Points |Workload Self-study Duration Frequency
04-00-0040 9CP 270 h 180 h|1 Semester Every 2. semester
Language of Instruction Person responsible for the Module

German Prof. Dr. rer. nat. Marc Pfetsch

1 Courses of the Module

Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0023-vu | Introduction to Optimization 0 Lecture and 6
Exercise ‘

2 |Study Content

convex sets and functions; introduction to polyhedral theory; optimality and duality theory of
linear optimization; simplex-algorithm for the solution of linear optimization problems;
polynomial complexity of linear optimization; methods for quadratic optimization problems

3 |Learning Outcomes
After attendance of the module, the students are able to handle optimality and duality theory of




linear optimization and can apply them. They are familiar with polyhedral theory and the theory
of convex functions. They know the fundamental numerical solution methods for linear and
guadratic optimization problem. They can model and solve linear and quadratic optimization
problem arising from a practical context.

4 | Requirements for Participation
Module: Analysis und Lineare Algebra

5 Form of Examination
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Standard)

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Weight: 100%,
Standard)

8 |Usability of the Module

Fiir B.Sc.WiMa, B.Sc.Mamp;E: Pflicht Fiir B.Sc.Math, B.Sc.MCS: Wahlpflichtbereich Mathematik
(C*) Fir M.Sc.Math: Erganzungsbereich Fiir B.Sc.CE: als mathematisches Wahlmodul wird in der
Mastervertiefung Optimierung vorausgesetzt

9 |Literature
Chvatal: Linear Programming

Geiger; Kanzow: Theorie und Numerik restringierter Optimierungsaufgaben;
Jarre, Stoer: Optimierung

Nocedal; Wright: Numerical Optimization;

Schrijver: Theory of Linear and Integer Programming;

Ziegler: Lectures on Polytopes

10 |Comment

Module Description

Module name




Probability Theory

Module no. | Credit Points |Workload Self-study Duration Frequency
04-00-0045 9CP 270 h 180 h|1 Semester Every 2. semester
Language of Instruction Person responsible for the Module

German Prof. Dr. rer. nat. Frank Aurzada

1 Courses of the Module

Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0141-vu | Probability Theory 0 Lecture and ‘ 6
Exercise

2 |Study Content

Measure theoretical foundations, theory of integration, random variables,
concepts of convergence, characteristic functions, stochastic independence,
0-1-laws, conditional expectations, martingales in discrete time, limit theorems:
law of large numbers, central limit theorem

3 |Learning Outcomes

After completion of this module, the students are expected to

- know the basic concepts and constructions of measure theory and
probability theory,

- be able to apply these concepts to simple models,

- know the central results of probability theory and are able to describe
their consequences in simple models,

- are able to model random phenomena mathematically.

4 | Requirements for Participation
Module: Analysis, Integration, Einfiihrung in die Stochastik

5 Form of Examination
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Standard)

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Weight: 100%,
Standard)

8 |Usability of the Module
Fir B.Sc.WiMa, B.Sc.M\amp;E: Pflicht




Fir B.Sc.Math, B.Sc.MCS: Wahlpflichtbereich Mathematik (D*)
Flr M.Sc.Math: Erganzungsbereich
Flr B.Sc.CE: im mathematischen Wahlpflichtbereich A

Flr M.Sc.CE: Bereich 1B wird in der Mastervertiefung Stochastik vorausgesetzt.

9 Literature

Bauer: Probability Theory

Billingsley: Probability and Measure
Elstrodt: Mal3-und Integrationstheorie
Ganssler, Stute: Wahrscheinlichkeitstheorie
Klenke: Wahrscheinlichkeitstheorie

10 [{Comment
Verantwortlich: Herr Aurzada (sto)

Module Description

Module name

Probability Theory
Module no. |Credit Points |Workload Self-study Duration Frequency
04-00-0046 9CP 270 h 180 h |1 Semester Every 2. semester
Language of Instruction Person responsible for the Module
English Prof. Dr. rer. nat. Frank Aurzada

1 Courses of the Module

Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0071-vu | Probability Theory 0 Lecture and ‘ 6
Exercise

2 |Study Content

Measure theoretical foundations, theory of integration, random variables,
concepts of convergence, characteristic functions, stochastic independence,
0-1-laws, conditional expectations, martingales in discrete time, limit theorems:
law of large numbers, central limit theorem.

3 |Learning Outcomes
Nach dem Besuch des Moduls kénnen die Studierenden

- die grundlegenden Konzepte und Konstruktionen der MaR- und Wahrscheinlichkeitstheorie

beschreiben und an einfachen Modellen anwenden,




- die zentralen Ergebnisse der Wahrscheinlichkeitstheorie und ihre Konsequenzen beschreiben
und in einfachen Modellen anwenden,

- zufdllige Phanomene mathematisch modellieren und analysieren.

4 | Requirements for Participation
Module: Analysis, Integration, Einfiihrung in die Stochastik

5 Form of Examination
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Standard)

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Weight: 100%,
Standard)

8 | Usability of the Module

Fiir B.Sc.WiMa, B.Sc.ME: Pflicht

Fir B.Sc.Math, B.Sc.MCS: Wahlpflichtbereich Mathematik (D*)

Fir M.Sc.Math: Erganzungsbereich

Fir B.Sc.CE: im mathematischen Wabhlpflichtbereich A

Fir M.Sc.CE: Bereich 1B wird in der Mastervertiefung Stochastik vorausgesetzt.

9 Literature

Bauer: Probability Theory

Billingsley: Probability and Measure
Elstrodt: MalR-und Integrationstheorie
Ganssler, Stute: Wahrscheinlichkeitstheorie
Klenke: Wahrscheinlichkeitstheorie

10 |Comment
Verantwortlich: Herr Aurzada (sto)

Module Description

Module name

Project in Mathematics

Module no. |Credit Points |Workload Self-study Duration Frequency
04-00-0053 6 CP 180 h 180 h |1 Semester Every 2. semester




Language of Instruction Person responsible for the Module
German Studiendekan*in des Fachbereichs 04

1 Courses of the Module

Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week

2 |Study Content

A small group works on a complex problem. The formulation of the problem
may be open ended; a final precise and focussed fomulation may be a part of
the project. The concrete subject matter content will depend on the problem.
Regular reports describe the work in progress. In conclusion, there will be

a presentation in which the results are described and discussed. A report

in writing, preferably in LATEX, will record and document the results of the
project.

3 |Learning Outcomes

Die Studierenden kénnen fir

eine konkrete Problemstellung Losungsstrategien entwickeln und umsetzen.
Sie kénnen eine umfangreiche Aufgabe in Teilschritte gliedern,
Zwischenzielen formulieren, sinnvolle Teilaufgaben definieren,

und geeignet prasentieren.

Je nach Thema kénnen sie auch experimentell arbeiten und

Software anwenden.

4 | Requirements for Participation
nach Angabe

5 Form of Examination
Final Module Examination:

e Module Examination (Study Examination, Special Form, Passed / Not Passed)

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e Module Examination (Study Examination, Special Form, Weight: 100%, Passed / Not
Passed)

8 |Usability of the Module

Fiir B.Sc.Math, B.Sc.WiMa, B.Sc.MCS, B.Sc.ME: alternativ zum Seminar. Kann als Ausgangspunkt
einer Bachelorarbeit dienen.

9 Literature




je nach Thema

10 |Comment
Verantwortlich: Studiendekan

Module Description

Module name

Project in Mathematics

Module no. | Credit Points |Workload Self-study Duration Frequency
04-00-0054 6 CP 180 h 180 h |1 Semester Every 2. semester
Language of Instruction Person responsible for the Module
English Studiendekan*in des Fachbereichs 04
1 |Courses of the Module
Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week

2 |Study Content

A small group works on a complex problem. The formulation of the problem
may be open ended; a final precise and focussed fomulation may be a part of
the project. The concrete subject matter content will depend on the problem.
Regular reports describe the work in progress. In conclusion, there will be

a presentation in which the results are described and discussed. A report

in writing, preferably in LATEX, will record and document the results of the
project.

3 |Learning Outcomes

Losungsstrategien fiir konkrete Problemstellungen entwickeln, erlernen von
Projektmanagement: Gliederung in Teilschritte, Formulierung von Zwischenzielen, Aufteilung
von Aufgaben an die Team-Mitglieder, Auswahl geeigneter Prasentationstechniken, je nach
Thema auch experimentelles Arbeiten und die Fahigkeit, geeignete Software anzuwenden.

4 | Requirements for Participation
nach Angabe

5 Form of Examination
Final Module Examination:

e  Module Examination (Study Examination, Special Form, Passed / Not Passed)

6 |Requirements on the Award of Credit Points




7 |Grading
Final Module Examination:

e  Module Examination (Study Examination, Special Form, Weight: 100%, Passed / Not
Passed)

8 |Usability of the Module

Fir B.Sc.Math, B.Sc.WiMa, B.Sc.MCS, B.Sc.ME: alternativ zum Seminar. Kann als Ausgangspunkt
einer Bachelorarbeit dienen.

9 |Literature
wird je nach Thema spezifiziert

10 |Comment
Verantwortlich: Studiendekan

Module Description

Module name

Applied Proof Theory

Module no. | Credit Points |Workload Self-study Duration Frequency
04-00-0058 9CP 270 h 180 h |1 Semester Every 2. semester
Language of Instruction Person responsible for the Module
English Prof. Dr. phil. nat. Ulrich Kohlenbach
1 |Courses of the Module
Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0166-vu | Applied Proof Theory 0 Lecture and 6
Exercise

2 |Study Content

This course gives an introduction to the area of applied proof theory. The course focuses on so-
called proof interpretations which extract computational data from (even prima facie
ineffective) proofs by recursion on the proof. Table of contents: no-counterexample
interpretation, intuitionistic logic, negative translation, Godel functional interpretation,
monotone functional interpretation, elimination of Kénig’s lemma, applications to proofs in
analysis.

3 |Learning Outcomes
Introduction to one of the active research areas in applied logic with a particular emphasis on
proof-theoretic, model-theoretic resp. categorical methods.




4 | Requirements for Participation
Einfihrung in die mathematische Logik Nitzlich: Introduction to Computability Theory.

5 Form of Examination
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Standard)

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Weight: 100%,
Standard)

8 |Usability of the Module

Fir M.Sc.Math: zusammen mit passender Erganzung als Vertiefung Logik Fliir M.Sc.Math,
M.Sc.WiMa: Erganzungsbereich

9 Literature

Kohlenbach, Ulrich: Proof Interpretations and the Computational Content of Proofs. Lecture
notes (320pp). Draft of book project.

10 [{Comment

Module Description

Module name

Discrete Optimization

Module no. | Credit Points |Workload Self-study Duration Frequency
04-00-0073 9CP 270 h 180 h |1 Semester Every 2. semester
Language of Instruction Person responsible for the Module

German Prof. Dr. rer. nat. Marc Pfetsch

1 Courses of the Module

Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0027-vu | Discrete Optimization 0 Lecture and 6
Exercise ‘

2 |Study Content
modeling; integral equation and inequality systems; theory: integer programs, polyhedral




combinatorics; methods: exact solution methods, approximation algorithms, heuristics,
relaxations

3 |Learning Outcomes

After attendance of the module, the students are able to handle the theoretical foundations of
discrete optimization. The students additionally are able to model problems and analyze and
apply relevant algorithms.

4 | Requirements for Participation
Introduction to Optimization, Algorithmic Discrete Mathematics

5 Form of Examination
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Standard)

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Weight: 100%,
Standard)

8 |Usability of the Module

M.Sc.Math, M.Sc.WiMa: Vertiefung Optimierung M.Sc.Math, M.Sc.WiMa: Erganzungsbereich
M.Sc.CE: B2

9 |Literature
Nemhauser, Wolsey: Integer and Combinatorial Optimization

Schrijver: Theory of Linear and Integer Programming

10 |Comment

Module Description

Module name

Project in Mathematics (Master)

Module no. |Credit Points |Workload Self-study Duration Frequency
04-00-0080 6 CP 180 h 180 h |1 Semester Every 2. semester
Language of Instruction Person responsible for the Module

German Studiendekan*in des Fachbereichs 04




1 Courses of the Module

Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week

2 |Study Content

A small group works on a complex problem. The formulation of the problem may be open
ended; a final precise and focussed fomulation may be a part of the project. The concrete
subject matter content will depend on the problem. Regular reports describe the work in
progress. In conclusion, there will be a presentation in which the results are described and
discussed. A report in writing, preferably in LATEX, will record and document the results of the
project.

3 |Learning Outcomes

Die Studierenden kdnnen fir

eine konkrete Problemstellung Losungsstrategien entwickeln und umsetzen.
Sie kénnen eine umfangreiche Aufgabe in Teilschritte gliedern,
Zwischenzielen formulieren, sinnvolle Teilaufgaben definieren,

und geeignet prasentieren.

Je nach Thema kénnen sie auch experimentell arbeiten und

Software anwenden.

4 | Requirements for Participation
nach Angabe

5 Form of Examination
Final Module Examination:

e  Module Examination (Study Examination, Special Form, Passed / Not Passed)

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e Module Examination (Study Examination, Special Form, Weight: 100%, Passed / Not
Passed)

8 |Usability of the Module

Fir B.Sc.Math, B.Sc.WiMa, B.Sc.MCS, B.Sc.M\amp;E: alternativ zum Seminar. Kann als
Ausgangspunkt einer Bachelorarbeit dienen.

9 |Literature
je nach Thema

10 |Comment




Verantwortlich: Studiendekan

Module Description

Module name

Project in Mathematics

Module no. |Credit Points | Workload Self-study Duration Frequency
04-00-0081 6 CP 180 h 180 h |1 Semester Every 2. semester
Language of Instruction Person responsible for the Module
English Studiendekan*in des Fachbereichs 04
1 |Courses of the Module
Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week

2 |Study Content

Eine komplexe Problemstellung wird durch kleine Gruppen bearbeitet. Das Thema darf offen
formuliert sein und erst wahrend der Bearbeitung prazisiert oder fokussiert werden. Die
fachlichen Inhalte sind themenabhingig. Uber den Fortgang der Projektbearbeitung wird
regelmalig berichtet. Den Abschluss bildet eine Projektprasentation, in der die Ergebnisse
vorgestellt und diskutiert werden. Gegebenenfalls werden die Ergebnisse schriftlich
ausgearbeitet; dabei soll ein wissenschaftliches Schreibsystem wie LaTeX angewendet werden.

3 |Learning Outcomes

Losungsstrategien fiir konkrete Problemstellungen entwickeln, erlernen von
Projektmanagement: Gliederung in Teilschritte, Formulierung von Zwischenzielen, Aufteilung
von Aufgaben an die Team-Mitglieder, Auswahl geeigneter Prasentationstechniken, je nach
Thema auch experimentelles Arbeiten und die Fahigkeit, geeignete Software anzuwenden.

4 |Requirements for Participation
Vertiefungsmodule nach Angabe

5 Form of Examination
Final Module Examination:

e Module Examination (Study Examination, Special Form, Passed / Not Passed)

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:




e  Module Examination (Study Examination, Special Form, Weight: 100%, Passed / Not
Passed)

8 |Usability of the Module

Vertiefungsbereich (Studienleistung) alternativ zum Seminar. Ergdnzungsbereich (benotete
Prifungsleistung, nur nach vorheriger Anmeldung und Genehmigung);

9 |Literature
wird je nach Thema spezifiziert

10 [{Comment
Verantwortlich: Studiendekan

Module Description

Module name

Foundations of Teaching and Learning of Mathematics

Module no. | Credit Points |Workload Self-study Duration Frequency
04-00-0087 8CP 240 h 180 h |1 Semester Every 2. semester
Language of Instruction Person responsible for the Module

German Prof. Dr. phil. nat. Katja Kriiger

1 Courses of the Module

Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0107-ps | Specialized didactics for 0 Proseminar 0
undergraduates
04-00-0179-vu | Teaching and Learning of 0 Lecture and 4
Mathematics Exercise

2 |Study Content

Models of teaching Mathematics, management of heterogeneity, theory of tasks, learning goals
and content of math-teaching in schools with reasons, methods of long-term development of
competences

3 |Learning Outcomes

The students are able to use different theoretical concepts and models to describe and prepare
typical math-teaching and learning situations for heterogeneous learning groups; to select and
develope tasks to support competences and the students are able to find reasons for a choice of
goals and content of learning environments

4 |Requirements for Participation

Mathematics as common language of the natural sciences, Analysis, Linear Algebra, or




equivalent
(participation without certification of prerequisites is possible)

5 Form of Examination
Final Module Examination:

e  Module Examination (Study Examination, Special Form, Passed / Not Passed)

e  Module Examination (Technical Examination, Special Form, Standard)

6 |Requirements on the Award of Credit Points

Passing the Fachprifung; passing the Studienleistungen is a prerequisite for taking the
Fachprifung

7 |Grading
Final Module Examination:

e  Module Examination (Study Examination, Special Form, Weight: 0%, Passed / Not
Passed)

e  Module Examination (Technical Examination, Special Form, Weight: 100%, Standard)

8 | Usability of the Module
Mathematics: Teaching degrees

9 |Literature

Bruder, R., Hefendehl-Hebeker, L., Schmidt-Thieme, B. Weigand, H.-G. (Hrsg.)(2015). Handbuch
der Mathematikdidaktik. Springer Berlin Heidelberg.

Bruder, R., Blichter, A. Leuders, T.(2008). Mathematikunterricht entwickeln. Bausteine fiir
kompetenzorientiertes Unterrichten. Cornelsen Scriptor.

10 |Comment

Module Description

Module name

Geometry for Teachers

Module no. | Credit Points |Workload Self-study Duration Frequency
04-00-0091 6 CP 180 h 120 h|1 Semester Every 2. semester
Language of Instruction Person responsible for the Module

German Prof. Dr. rer. nat. Karsten GroRe-Brauckmann

1 Courses of the Module

Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per




Week
4

Lecture and
Exercise

04-00-0110-vu | Geometry (for Teaching Degrees) |0

2 |Study Content

Euklidische Geometrie: Geraden, Dreiecke, Kreise, Kreisspiegelungen, Kegelschnitte, Keplersche
Gesetze.

Ausblick in spharische, hyperbolische oder projektive Geometrie

3 |Learning Outcomes
Die Studierenden kennen und verstehen die elementargeometrischen Grundbegriffe und
Methoden und kénnen diese auf typische Fragestellungen anwenden.

4 |Requirements for Participation

5 Form of Examination
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Standard)

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e  Module Examination (Technical Examination, oral / written Examination, Weight: 100%,
Standard)

8 |Usability of the Module

9 Literature

10 [{Comment

Module Description

Module name

Geometry for Teachers and DGS online training

Module no. | Credit Points |Workload Self-study Duration Frequency
04-00-0092 7 CP 210 h 150 h|1 Semester Every 2. semester




Language of Instruction Person responsible for the Module
German Prof. Dr. rer. nat. Karsten GroRe-Brauckmann
1 |Courses of the Module
Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0110-vu | Geometry (for Teaching Degrees) |0 Lecture and 4
Exercise
04-00-0266-pr | DGS online training 0 Practical /Lab |0
/ Internship

2 |Study Content
Siehe Teilmodule ,Geometrie fiir das Lehramt” und ,,DGS-Praktikum online"

3 |Learning Outcomes
Siehe Teilmodule ,Geometrie fiir das Lehramt” und ,,DGS-Praktikum online"

4 | Requirements for Participation
Siehe Teilmodule ,Geometrie fiir das Lehramt” und ,DGS-Praktikum online”

5 Form of Examination
Final Module Examination:

e  Module Examination (Technical Examination, Technical Examination, Standard)
Course Examination:

e [04-00-0266-pr] (Study Examination, Study Examination, Passed / Not Passed)

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e  Module Examination (Technical Examination, Technical Examination, Weight: 100%,
Standard)

Course Examination:

e [04-00-0266-pr] (Study Examination, Study Examination, Weight: 0%, Passed / Not
Passed)

8 |Usability of the Module
Pflichtmodul

9 Literature
Siehe Teilmodule ,Geometrie fiir das Lehramt” und ,,DGS-Praktikum online"




10 |Comment

Module Description

Module name

School Practical Studies Il - Mathematics

Module no. | Credit Points |Workload Self-study Duration Frequency
04-00-0093 5CP 150 h 120 h|1 Semester Every 2. semester
Language of Instruction Person responsible for the Module
German Prof. Dr. phil. nat. Katja Krlger
1 |Courses of the Module
Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week

04-00-0044-se | Practical training in schools Il for |0 Seminar 2

mathematics

2 |Study Content

Monitoring and planning mathematical lessons, didactical and methodical
concepts of lesson design.

3 |Learning Outcomes

Die Studierenden . . .

... beobachten, planen Unterricht, filhren diesen durch und reflektieren ihn
anhand fachdidaktischer Kriterien.

... verfassen Unterrichtsentwiirfe mit didaktischer und methodischer Ana-
lyse.

... setzen sich mit einem fachdidaktischen Schwerpunktthema tiefergrei-
fend auseinander.

... arbeiten mit einer Lernplattform und dokumentieren ihre Praktikumszeit
in einem online-Portfolio

... verfassen einen Praktikumsbericht.

4 |Requirements for Participation

Pflichtmodul ,Grundlagen des Lehrens und Lernens von Mathematik” ab-
solviert

5 Form of Examination
Final Module Examination:




e  Module Examination (Technical Examination, Technical Examination, Standard)

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e  Module Examination (Technical Examination, Technical Examination, Weight: 100%,
Standard)

8 | Usability of the Module
Pflicht

9 Literature

Barzel, B., Holzépfel, L., Leuders, T., Streit, C. (2011). Scriptor Pra-

xis - Mathematik: Mathematik unterrichten: Planen, durchfiihren, reflektie- ren: Buch mit
Kopiervorlagen. Cornelsen Verlag Scriptor. Kretschmer, H. Stary, J. (1998). studium kompakt -
Padagogik: Schulpraktikum: Eine Ori-

entierungshilfe zum Lernen und Lehren. Studienbuch. Cornelsen Lehrbuch

Meyer, H. (2004). Praxisbuch: Was ist guter Unterricht? Mit didaktischer

Landkarte. Cornelsen Verlag Scriptor.

10 [{Comment

Module Description

Module name

Mathematics | (Civil Engineering)

Modul .

0403:; €M% credit Points | Workload Self-study Duration Frequency
0104/f 8CpP 240 h 150 h|1 Semester Every 2. semester
Language of Instruction Person responsible for the Module

German

1 Courses of the Module

Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0120-vu | Calculus I (civil engineering) 0 Lecture and 6
Exercise ‘

2 |Study Content

Real and complex numbers, vectors, scalar and vector product, complex numbers, systems of
linear equations, linear maps, matrices, determinants, eigenvalues, orthogonal matrices,




sequences and series, differential and integral calculus in one variable.

3 |Learning Outcomes

Nachdem Studierende das Modul besucht haben, kénnen sie die grundlegenden
Begriffsbildungen und Resultate der linearen Algebra und der Analysis einer Veranderlicher
wiedergeben, ihre inhaltlich-logischen Beziehungen und ihre geometrische Bedeutung erklaren
und ihre Rolle in den Naturwissenschaften beschreiben. Sie kdnnen die wichtigsten zugehorigen
rechnerischen Methoden anwenden und in ihrer Bedeutsamkeit und Zuverlassigkeit beurteilen.
Sie kdnnen sich im spateren Studium und Beruf die bendtigten mathematischen Kenntnisse
selbst erarbeiten.

4 | Requirements for Participation

5 Form of Examination
Final Module Examination:

e  Module Examination (Technical Examination, Written Exam, Duration 90 min, Standard)

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e  Module Examination (Technical Examination, Written Exam, Weight: 100%, Standard)

8 |Usability of the Module

9 Literature

v. Finkenstein, Lehn, Schellhaas, Wegmann: Arbeitsbuch Mathematik fiir Ingenieure Band |,
Analysis und Lineare Algebra, 4. Aufl., Teubner, 2006.

10 |Comment

Module Description

Module name

Calculus I (civil engineering)

moggle N9 credit Points | Workload Self-study Duration Frequency
0104/s 8 CP 240 h 150 h|1 Semester Every 2. semester

Language of Instruction Person responsible for the Module




German

1 Courses of the Module

Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0120-vu | Calculus I (civil engineering) 0 Lecture and 6
Exercise ‘

2 |Study Content

Real and complex numbers, vectors, scalar and vector product, sequences and series,
differential and integral calculus in one variable, fundamental theorem of calculus, Taylor series,
numerical integration.

3 |Learning Outcomes

Nachdem Studierende das Modul besucht haben, kénnen sie die grundlegenden
Begriffsbildungen und Resultate der Analysis einer Veranderlicher wiedergeben, ihre inhaltlich-
logischen Beziehungen erklaren und ihre Rolle in den Naturwissenschaften beschreiben. Sie
kénnen die wichtigsten zugehorigen rechnerischen Methoden anwenden und in ihrer
Bedeutsamkeit und Zuverlassigkeit beurteilen. Sie kénnen sich im spateren Studium und Beruf
die bendtigten mathematischen Kenntnisse selbst erarbeiten.

4 | Requirements for Participation
keine

5 Form of Examination
Final Module Examination:

e  Module Examination (Study Examination, oral / written Examination, Standard)

6 |Requirements on the Award of Credit Points

7 |Grading
Final Module Examination:

e Module Examination (Study Examination, oral / written Examination, Weight: 100%,
Standard)

8 |Usability of the Module

Pflicht fiir B.Sc.BIGeo: zusammen mit Mathematik Il in zwei getrennten
Prifungen

9 Literature

v. Finkenstein, Lehn, Schellhaas, Wegmann: Arbeitsbuch Mathematik fiir Ingenieure Band |,
Analysis und Lineare Algebra, 4. Aufl., Teubner, 2006.

10 |Comment




Module Description

Module name

Mathematics Il (Civil Engineering)

Module no. . .
o4 0(‘; Credit Points |Workload Self-study Duration Frequency
0105/ 8 CP 240 h 150 h|1 Semester Every 2. semester
Language of Instruction Person responsible for the Module
German
1 |Courses of the Module
Course no. Course name Workload (CP) Form of Contact
Teaching Hours
per
Week
04-00-0074-vu | Calculus Il (civil engineering) 0 Lecture and 6
Exercise
2 |Study Content
Taylor series, Fourier series, Differential calculus and integration of functions of several
variables, path integrals, integration over domains, surface integrals, integral theorems.
3 |Learning Outcomes
Nachdem Studierende das Modul besucht haben, knnen sie die grundlegenden
Begriffsbildungen und Resultate der Theorie der Taylor- und Fourier-Reihen und der Analysis
mehrerer Verdnderlicher wiedergeben, ihre inhaltlich-logischen Beziehungen und ihre
geometrische Bedeutung erklaren. Sie konnen Begriffe der Analysis mehrerer Veranderlicher
wiedererkennen und ihre Rolle in den Naturwissenschaften beschreiben. Sie kénnen die
wichtigsten zugehorigen rechnerischen Methoden anwenden und in ihrer Bedeutsamkeit und
Zuverlassigkeit beurteilen. Sie kdnnen sich im spateren Studium und Beruf die bendtigten
mathematischen Kenntnisse selbst erarbeiten.
4 | Requirements for Participation
Recommended: Mathematik | (04-00-0104/f)
5 |Form of Examination
Final Module Examination:
e  Module Examination (Technical Examination, Written Exam, Duration 90 min, Standard)
6 |Requirements on the Award of Credit Points




7 |Grading
Final Module Examination:

e  Module Examination (Technical Examination, Written Exam, Weight: 100%, Standard)

8 | Usability of the Module

9 Literature

v. Finkenstein, Lehn, Schellhaas, Wegmann: Arbeitsbuch Mathematik fir Ingenieure Band |,
Analysis und Lineare Algebra, 4. Aufl., Teubner, 2006.

1