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Discrete Mathematics (MD  Matemática Discreta) Grado en Ingeniería Informática, Grupo asignatura en inglés. Curso 2 General Information



Emmanuel Briand



1. General information



• •



Instructor: Emmanuel Briand (oce B1.44, email:[email protected]) Oce hours: see the webpage



http://emmanuel.jean.briand.free.fr.



Tuesday and Thursday



10-12:15 and 15-15:45. Please tell me if these oce hours do not suit you.



• •



Lessons: Tuesday and Thursday 12:40-2:30, room B2-30 (computer room). Material will be available on Blackboard (=plataforma de enseñanza virtual) :diary, problem sets, marks.



Please contact me if you have some trouble accessing to he platform or to the



material there. 2. Grades There are two ways to pass the course.



• •



Continuous evaluation. Exams (examenes de convocatoria ocial). First session: June 16. Second session: September 9. (Check this on the school's webpage).



2.1. Continuous assessment. Continuous assessment consists in:



• • • •



First exam (20% of the nal mark). Second exam (20 % of the nal mark). Third exam (25 % of the nal mark). Other activities of continuous assessment (for a total of 35 % of the nal mark): short tests in classroom, homework to hand in, and some more ambitious (optional) projects will be proposed during the course.



To pass the course, a nal mark of 5 over 10 is required. 2.2. Exams. The exam (convocatoria ocial) consists in a 3 hours theoretical exam, consisting in problems and questions on the content of the course. 3. Calendar See table 1.



Tuesday



Thursday



Feb.9



Feb.11.



Feb.16



Feb.18



Feb.23



Feb.25



Mar.1



Mar.3



Mar.8



Mar.10



Mar.15



Mar.17 Holy week



Mar.29: Exam 1 (?)



Mar.31.



Apr.5



Apr.7 Feria



Apr.19



Apr. 21



Apr.26



Apr.29



May 3



May 5



May 10



May 12: Exam 2 (?).



May 17



May 19



May 24



May 26: no lesson (Corpus Christi)



May 31



June 3: Exam 3 (?).



Table 1. Calendar.
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4. Course content The following topics will be studied: (1) Introduction to Graphs. Basic denitions. Graph isomorphism. Basic algorithms: DFS and BFS. (2) Connectivity. Connected components. Connectivity in digraphs: weak and strong connectivity. Algorithm for the strongly connected components.



Biconnectivity and



k connectivity.



Cut



vertices, cut sets, blocks. Edge connectivity, bridges. Menger's Theorem and Whitney Theorem. (3) Trees. Basic facts. Rooted trees, decision trees. Shortest path in weighted graphs: Dijkstra's algorithm. Minimal spanning tree in weighted graphs: Prim and Kruskal's algorithms. (4) Planarity. Planar graphs. Dual graph. Euler's formula. Kuratowski Theorem. (5) Eulerian and Hamiltonian walks.



Eulerian circuits and trails.



Hamiltonian circuits and



trails. Dirac's Theorem (sucient condition for being hamiltonian). (6) Coloring.



Vertex coloring: chromatic number, Greedy algorithm.



Edge coloring: chromatic



index and Vizing Theorem. Bipartite graphs: Brooks Theorem, characterization. Matchings. (7) Flows in networks. Flows and cuts. Max ow/min cut Theorem. Max ow/min cut Algorithm. 5. SAGE and Python We will use the software SAGE and its graph-theoretic functions. SAGE is based on the programming language Python. I will need you to know some very basic commands in Python (list manipulation, loops, conditionals...). I will not teach that. Rather, I will ask you to complete some parts of the free Python tutorial on at Codecademy:



http://www.codecademy.com/learn/python.



It is very easy. The complete



tutorial is too long. Just do the following 7 lessons:



• • • • • • •



Lesson: Python Syntax. Lesson: Conditionals and Control Flows. Lesson: Functions. Lesson: Python Lists and Dictionaries. Lesson: Lists and Functions. Lesson: Advanced Topics in Python. Lesson: File Input/Output.



If you have a problem in the part with readline, just modify text.txt



bu adding some whitespace Each time you have completed a lesson, please check the corresponding box on WebCT (Tareas). 6. Commented bibliography Books:



•



Our main reference for this course is: N. Biggs,



Discrete Mathematics. Chapters 8 (Graphs), 9



(Trees), 10 (Bipartite graphs and matchings) and 11 (Digraphs, networks and ows). There are



http://encore.fama.us.es/iii/encore/record/ C__Rb1570946?lang=spi and http://encore.fama.us.es/iii/encore/record/C__Rb1041406? lang=spi.



several copies in the library. FAMA records:



•



Another good reference is:



plied introduction.



R. Grimaldi,



Discrete and combinatorial mathematics : an ap-



Chapters 11, 12 and 13.



iii/encore/record/C__Rb2605752?lang=spi record/C__Rb1008819?lang=spi.



•



http://encore.fama.us.es/ http://encore.fama.us.es/iii/encore/



FAMA records: and



An additional, but more complicated, reference is Diestel's classical book



edition).



There are several copies in the libraries of the University.



an e-book to all students



action?docID=10002196



http://0-site.ebrary.com.fama.us.es/lib/unisev/docDetail.



There you can print some pages or chapters from the menu



See also the book's website: fourth edition (see



Graph Theory (2nd



It is also available as



http://diestel-graph-theory.com/



InfoTools.



for a free preview of the



Electronic editions/Free Preview there).



Software:



•



Graph Theory in SAGE



http://www.sagemath.org, www.sagemath.org/doc/reference/graphs.
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Discrete Mathematics for Computer Scientists 
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E. Briand is supported by a contract Juan de la Cierva of the Spanish Ministery of. Education and ... It is easy to see that Milne's volume function is a vector symmetric func- tion with coefficients in the ring .... We say that a mono- mial function
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r = 3 p111 = âˆ’u11u22u33 âˆ’ 3u11u23u32 âˆ’ 3u13u22u33 âˆ’ 3u12u21u33. âˆ’ 7u12u23u31 âˆ’ 7u13u21u32. p11Â·Â·Â·1 = (âˆ’1)r âˆ‘ ÏƒâˆˆSr. âˆ� Ï‰âˆˆO(Ïƒ). (2|Ï‰| âˆ’ 1) âˆ�i ui,Ïƒ(i).
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symmetric analogue of) a Cauchy formula. The computer ... not enough to find formulas expressing the power sums in terms of the coefficients. Indeed, as.
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Mar 15, 2002 - This appendix provides a basic tutorial on sampling theory. Alias- ing due to .... Fourier theorems provide a basic thinking vocabulary for working with signals in the time ...... For example, overflows quietly â€œsat- urateâ€� instead










 








Mathematics of the Discrete Fourier Transform (DFT) 

Aug 11, 2002 - ysis in Matlab. The various Fourier theorems provide a â€œthinking vocab- ... A Basic Tutorial on Sampling Theory â€” aliasing due to sampling of.










 








Mathematics of the Discrete Fourier Transform (DFT) 

Aug 11, 2002 - Page 38. 3.3. TAYLOR SERIES WITH REMAINDER. 3.3 Taylor Series with Remainder. We repeat ...... in the constant pdf for our random variable e(n) which we assume is uniformly distributed on ...... u n it c irc le branch cut:.










 








Problem set 3: some proofs by induction - Emmanuel Briand 

Mar 9, 2015 - Then (as it will be checked in the full proof) the graph T has exactly two connected components, and these two components are trees: the ...










 








pairs of conics, duality, rigid isotopy. MSC2000 - Emmanuel Briand 

Sep 9, 2005 - 2. Rigid isotopy for couples of proper real conics. 2. 3. Duality and ... curves as follows: say they are equivalent if there exist a local real .... The less trivial part consists in showing there is no change ... Let [x : y : z] be ho
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