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Tematica probelor de concurs 
 

Teoria grafurilor și combinatorică  

1. Tehnici de numarare  

2. Tehnici de generare si enumerare  

3. Principiul porumbelului si principiul incluziunii si excluziunii. Aplicatii 

4. Tehnici avansate de numarare. Relatii de recurenta 

5. Teoria de enumerare a lui Polya  

6. Grafuri. Conectivitate. Traversarea grafurilor. Aplicatii 

7. Drumuri de cost minim in grafuri ponderate: algoritmul lui Dijkstra si algoritmul lui 

Warshall. Arbori de acoperire: algoritmul lui Kruskal si algoritmul lui Prim.  

8. Retele de transport. Cuplaje 

9. Colorarea grafurilor. Grafuri planare 

 

Programare logica și funcționala 

10. Recursivitate în Racket 

11. Iterativitate în Racket 

12. Argumente opționale. Liste de asociere. Abstractizare 

13. Închideri lexicale 

14. Macro-uri 

15. Probleme in scrierea macrourilor 

16. Liste. Recursivitate în Prolog. Acumulatori 

17. Backtracking şi predicatul de tăiere. Exemple de utilizare. Negaţia ca insucces.  

18. Prolog eficient. Consideraţii asupra stilului de programare. Clauze Horn. Principiul 

rezoluţiei. Rezoluţie SLD corectitudine şi completitudine.  

19. Logica predicatelor de ordinul I. Forma clauzală. Unificare 

20. Programare logică cu constrângeri. 

 

Tematica în limba engleză 

Graph Theory and Combinatorics 

1. Counting principles.  

2. Generation and enumeration principles.  

3. The Pigeonhole principle and the inclusion and exclusion principle. Applications 

4. Advanced counting techniques. Recurrence relations 
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5. Polya’s enumeration theory 

6. Graph Theory. Connectivity. Graphs traversal. Applications 

7. Lightest paths in weighted graphs: Dijkstra’s algorithms and Warshall algorithm. 

Spanning trees: Kruskal’s algorithm and Prim’s algorithm.  

8. Flow networks. Flows 

9. Graph colourings. Planar graphs 

 

Logic and Functional Programming 

10. Recursion in Racket 

11. Iterativity in Racket 

12. Optional arguments. Association lists. Abstraction 

13. Lexical closures 

14. Macros 

15. Problems in writing macros 

16. Lists. Recursion in Prolog. Accummulators 

17. Backtracking and the cut predicate. Common uses of the cut. Negation as failure.  

18. Efficient Prolog. Considerations on programming style. Horn clauses. The resolution 

principle. The SLD resolution correctness and completeness.  

19. First order predicate logic. Clausal form of formulae. Unification 

20. Constraint logic programming. 

 

Bibliografia probelor de concurs  
 

1. https://download. racket-lang. org/releases/8. 8/ 

2. https://htdp. org/2022-8-7/Book/index. html 

3. Ulf Nilsson, Jan Maluszynski, Logic, Programming and Prolog, 2nd Edition, copyright Ulf 

Nilsson and Jan Maluszynski, 2000.  

4. Paul Brna, Prolog Programming A First Course, Copyright Paul Brna, 1988.  

5. M. A. Covington, Efficient Prolog: A Practical Guide, Research Report AI-1989-08, The 

University of Georgia, Athens, Georgia, 1989.  

6. M. A. Covington, D. Nute, A. Vellino, Prolog Programming in Depth Prentice Hall, New 

Jersey, 1997.  

7. Robert Kowalski, Logic for Problem Solving, North Holland New York, Amsterdam, Oxford, 

1979.  

8. C. S. Mellish, W. F. Clocksin, Programming in Prolog, Springer Verlag Telos, 4th edition, 

1994.  

9. Jan Wielemaker, SWI-Prolog 5. 6. 60 Reference Manual, ©1990-2008 , University of 

Amsterdam. http://gollem. science. uva. nl/SWI-Prolog/Manual.  
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10. M. Ben-Ari, Mathematical Logic for Computer Science, Springer Verlag, London, 2nd 

edition, 2001 

11. B. Buchberger, G. Collins, R. Loos - Computer algebra and Symbolic Computation, 

Springer Verlag, 1983 N. C. Heinze, J. Jaffar, C. Michailov, P. J. Stuckey, R. H. C. Yap - The CLP($\cal 

R$) Programmers Manual, version 1. 2, Dept. of Computer Science, Monash University, 1992.  

12. P. Van Hentenryck - Constraint Satisfaction in Logic Programming, M. I. T. 1989 

13. T. Muller, K. Popov,C. Schulte, J. Wurtz - Constraint Programming in Oz, DFKI Oz 

Documentation Series, 1995 

14. C. Muscalagiu - Introducere in programarea logica si limbajele de programare logica, Ed. 

Univ. "A. I. Cuza" Iași, 1996 

15. Bratko - PROLOG. Programming for Artificial Intelligence, Addison Wesley, third edition, 

2001 

16. St. Trausanu-Matu - Programare in LISP. Inteligenta artificiala si web semantic, Ed. 

POLIROM, 2004 

17. P. Graham - ANSI Common Lisp, Prentice Hall, 1996 

18. P. Graham - On Lisp. Advanced techniques for Common Lisp, Prentice Hall, 1994.  

19. D. Friedman, M. Wand, C. Hayes - Essentials of Programming Languages, second edition, 

MIT, 2001.  

20. Grillmeyer - Exploring Computer Science with Scheme, Springer, 1997.  

21. B. Harvey, M. Wright - Simply Scheme. Introducing Computer Science, second edition, 

MIT, 1999.  

22. H. Abelson, G. J. Sussman, J. Sussman - Structure and Interpretation of Computer 

Programs, Second edition, MIT, 1996.  

23. C. Queinnec - Les Langages Lisp, InterEditions, 1994.  

24. http://pauillac. inria. fr/~diaz/gnu-prolog/ 

25. Mircea Marin: Combinatorica si Teoria Grafurilor - Curs in format pdf 

26. J. M. Harris, J. L. Hirst, M. J. Mossinghoff. Combinatorics and Graph Theory. Second 

Edition. Springer. 2008  

27. R. Sedgewick, K. Wayne: Algorithms 4th Edition, Addison-Wesley 2011.  

28. Biblioteca de programare algs4. jar in Java de pe site-ul https://algs4. cs. princeton. 

edu/code/ 

website:%20http://www.uvt.ro/
mailto:secretariat@e-uvt.ro
http://www.uvt.ro/

