LEARNING MODULE DESCRIPTION (SYLLABUS)
I. General information 
1. Module title: Discrete Mathematics II
2. Module code: MAT 4MS
3. Module type – optional 
4. Programme title
5. Cycle of studies: 2nd cycle of studies
6. Year of studies (where relevant) 1st
7. Terms in which taught :winter term
8. Type of classes and the number of contact hours ( lectures: 30 hours; practical classes: 30 hours)
9. Number of ECTS credits: 6
10. Name, surname, academic degree/title of the module lecturer:
Andrzej  Rucinski, professor
11. Language of classes: English
II. Detailed information
1. Module aim (aims): Learn about major achievements and proof techniques of Extremal Set Theory, Ramsey Theory and Advanced Graph Theory
2. Pre-requisites in terms of knowledge, skills and social competences: basic courses in either Discrete Mathematics, Graph Theory, or Combinatorics
3. Module learning outcomes in terms of knowledge, skills and social competences and their reference to programme learning outcomes
	Learning outcomes symbol*
	Upon completion of the course, the student will: 
	Reference to programme learning outcomes#

	E_01 
	Student knows selected topics from advanced graph theory.
	KMAT2_U02, KMAT2_W02, KMAT2_W05

	E_02
	Student knows selected topics from extremal set theory
	KMAT2_U02, KMAT2_W02, KMAT2_W05

	E_03
	Student knows selected topics from Ramsey theory
	KMAT2_U02, KMAT2_W02, KMAT2_W05

	
	
	...


* module code, e.g. KHT_01 (KHT – module code in USOS; stands for Polish “Kataliza Heterogeniczna” /Heterogeneous Catalysis/ )
# programme learning outcomes (e.g. K_W01, K_U01, … ); first K stands for  programme title symbol in Polish, W for “wiedza” (knowledge) in Polish, U – for “umiejętności” (skills) in Polish, K – for “kompetencje społeczne” (social competences) in Polish
01, 02… - learning outcome number
4. Learning content 
	Module title: Discrete Mathematics II

	Learning content symbol* 
	Learning content description
	Reference to module learning outcomes  #

	TK_01 
	Hall's Theorem
	E_01, E_02

	TK_02 
	Sperner's Theorem
	E_02

	TK_03
	Dilworth Theorem
	E_02

	TK_04
	Erdos-Ko-Rado Theorem
	E_02

	TK_05
	Ryser's Conjecture 
	E_02

	TK_06
	Ramsey Theorem 
	E_03

	TK_07
	Ramsey numbers 
	E_01, E_03

	TK_08
	Van der Waerden Theorem 
	E_03

	TK_09
	Szemeredi’s Theorem 
	E_03

	TK_10
	List coloring
	E_01

	TK_11
	Erdos-Stone Theorem
	E_01, E_02

	TK_12
	Hamilton cycles
	E_01


	TK_13
	Hajnal-Szemeredi Theorem
	E_01


* e.g. TK_01, TK_02, … (TK stands for “treści kształcenia” /learning content/ in Polish)
# e.g. KHT_01 – module code as in Table in II.3
5. Reading list
R. Diestel, Graph Theory 4th ed., Springer 2009
http://www.math.uni-hamburg.de/home/diestel/books/graph.theory/ 

R.L.Graham, B.L.Rothschild, J.H.Spencer, Ramsey Theory, Wiley, Nowy York 1990, Drugie
wydanie.

 B. M. Landman, A. Robertson, Ramsey Theory on the Integers, AMS 2004.

 W.Lipski, W.Marek, Analiza Kombinatoryczna, PWN Warszawa, 1986.

 Z.Palka, A. Rucinski, Niekonstruktywne Metody Matematyki Dyskretnej, WNT Warszawa,
1996.

 L. Lovász, Combinatorial Problems and Exercises, Akademiai Kiado, Budapest 1979. 


B. Bollobas, Combinatorics, Cambridge University Press,  1986
6. Information on the use of blended-learning (if relevant)
7. Information on where to find course materials
III. Additional information
1. Reference of learning outcomes and learning content to teaching and learning methods and assessment methods 
	Module title: Discrete Mathematics II

	Symbol of module learning outcome*
	Symbol of module learning content#
	Methods of teaching and learning
	Assessment methods of LO achievement&

	E_01
	TK_01, TK_07, 

TK_10 – TK_13
	lectures, exercises
	homework, tests

	E_02
	TK_01 -- TK_05,
TK_09, TK_11
	lectures, exercises
	homework, tests

	E_03
	TK_06 – TK_09
	lectures, exercises
	homework, tests


* e.g. KHT_01 – module code as in Table in II.3 and II.4

# e.g. TK_01 – learning content symbol as in II.4

& Please include both formative (F) and summative (S) assessment 
It is advisable to include assessment tasks (questions). 
2. Student workload (ECTS credits)
	Module title: Discrete Mathematics II

	Activity types
	Mean number of hours*  spent on each activity type

	Contact hours with the teacher as specified in the programme
	60

	Independent study 1: homework
	70

	Independent study 2: study for the midterm test
	10

	Independent study  3: study for the final exam
	10

	Total hours 
	150

	Total ECTS credits for the module 
	6


 * Class hours – 1 hour means 45 minutes 
#Independent study – examples of activity types: (1) preparation for classes, (2) data analysis, (3) library-based work, (4)writing a class report, (5) exam preparation, etc.
3. Assessment criteria: Homeworks 100 pts

Midterm test 50 pts

Attendance 150 pts
----------------------
Total 300 pts

Grade 5 above 269 pts

Grade 4 above 224 pts

Grade 3 above 150 pts
4. Titles of classes  
	Syllabus:

	Week 1 
	Hall’s Theorem

	Week 2
	Sperner’s Theorem

	Week 3
	Dilworth Theorem

	Week 4
	Erdos-Ko-Rado Theorem

	Week 5
	Ryser's Conjecture

	Week 6
	Ramsey Theorem

	Week 7
	Ramsey numbers

	Week 8 
	Van der Waerden Theorem

	Week 9
	Szemeredi's Theorem


	Week 10
	Szemeredi's Theorem (con’t)

	Week 11
	List coloring

	Week 12
	Erdos-Stone Theorem

	Week 13
	                    Erdos-Stone Theorem (con’t)

	Week 14
	              Hamilton cycles

	Week 15
	               Hajnal-Szemeredi Theorem
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