
Seminar 1: 

Konveksne množice v R
n
 : 

1. Caratheodorijev izrek, Uporaba v Dokazu Reznickovega izreka 

Barvinok,  A course in convexity, Prvo poglavje, razdelki  1-3 

2. Krein-Milmanov izrek, Pozitivni polinomi v eni spremenljivki 

Barvinok,  A course in convexity, Drugo poglavje,  razdelki  3,8 in 11 

3. Geometrijski uvod v linearno programiranje (Poliedri in politopi, Fourier-Motzkinova 

eliminacija, Farkaseva lema, dualnost) 

a) V. Komornik, A simple proof of Farkas Lemma, Amer. Math. Monthly  , Vol. 105, No. 10 (Dec., 1998), pp. 949-950 

b) N. Lauritzen, Lectures on convex sets, http://home.imf.au.dk/niels/lecconset.pdf, Prvo poglavje 

c) R. A. Pendavingh, Advanced linear programming, http://www.win.tue.nl/~rudi/alp.pdf, Prvo in drugo poglavje 

Polinomi 

4. Rezultante in subrezultante polinomov 

a) S. Janson, Resultant and discriminant of polynomials, http://www.math.uu.se/~svante/papers/sjN5.ps 

b) J. Gathen, T Lücking, Subresultants revisited, http://wwwcs.uni-paderborn.de/cs/ag-

monien/PUBLICATIONS/POSTSCRIPTS/latin00.ps 

5. Bernsteinovi polinomi, a) osnovne lastnosti, b), c) ali d) uporaba) 

a) Kenneth I. Joy, Bernstein polynomials, http://idav.ucdavis.edu/education/CAGDNotes/Bernstein-Polynomials.pdf 

b) Henk de Snoo , Weierstrass approximation theorem, http://www.math.rug.nl/~desnoo/analyse0708/weierstrass.pdf 

c) Thomas W. Sederberg, An Introduction to Bezier Curves, http://tom.cs.byu.edu/~455/bz455.pdf 

d) B Mourrain, F Rouillier, MF Roy, The Bernstein basis and real root isolation, 

http://www.msri.org/communications/books/Book52/files/24roy.pdf 

6. Hilbertov izrek o pozitivnih polinomih p4(x,y) 

V. V. Prasolov, Polynomials, Springer 2004, Razdelka 7.1.1 in 7.1.4 (omenite tudi 7.1.3) 

7. Hurwitzovi polinomi 

a) Olga Holtz , Hermite-Biehler, Routh-Hurwitz, and total positivity, http://arxiv.org/abs/math/0512591 
b) V. V. Prasolov, Polynomials, Springer 2004, Razdelek 1.1.5 

8. Tropski polinomi:  

David Speyer, Bernd Sturmfels, Tropical Mathematics, Preprint 2004, arXiv:math/0408099v1 [math.CO] 

9. Hiperbolični polinomi (Gardingova teorija, omenite Laxovo domnevo):  

a) P. A. Parrilo, Hyperbolic polynomials, (Algebraic Techniques and semidefinite optimization, Lecture 7) 

http://ocw.mit.edu/NR/rdonlyres/Electrical-Engineering-and-Computer-Science/6-972Spring-2006/A9F53EA6-00CB-46AE-

829C-7BE0A506CD69/0/lecture_07.pdf 

b) F. Reese Harvey, H. Blaine Lawson Jr, Hyperbolic polynomials and the Dirichlet problem, http://arxiv.org/abs/0912.5220v1 

Matrični polinomi 

10. Smithova normalna forma, uporaba za reševanje matričnih diferenčnih enačb. 

a) I . Gohberg, P. Lancaster, L. Rodman, »Matrix Polynomials«, Academic Press 1982, Poglavje S1. 

b) M. Newman, The Smith normal form, Linear Algebra and its Applications, Volume 254, Issues 1-3, 15 March 

1997, Pages 367-381 

11. Enačba AX-XB=C. 

a) Alan J. Laub , "Matrix Analysis for Scientists and Engineers",  SIAM 2004, 13. Poglavje 

b) A. Feintuch, M. Rubin,  The Matrix Equation AX - XB = C , Amer. Math. Monthly  , Vol. 91, No. 8 (Oct., 1984), pp. 506-507  

c) Bhatia, P. Rosenthal, How and Why to Solve the Operator Equation AX–XB = Y,  Bulletin of the London Mathematical 

Society 1997 29(1):1-21 

12. Algebraična Ricattijeva enačba: 
J.  E. Potter, Matrix Quadratic Solutions , SIAM Journal on Applied Mathematics, Vol. 14, No. 3 (1966), pp. 496-501 

13. Posplošeni inverzi: svd razcep,  Moore-Penroseov psevdoinverz, predoločeni sistemi po 

metodi najmanjših kvadratov. 



a) D. Kalman, A Singularly Valuable Decomposition: The SVD of a Matrix, 

http://www.math.umn.edu/~lerman/math5467/svd.pdfM 

b) Moore–Penrose pseudoinverse, http://en.wikipedia.org/wiki/Moore-Penrose_pseudoinverse 

c) K. Kreutz-Delgado, http://dsp.ucsd.edu/~kreutz/PEI05.html, Lectures 5-9 

14. Matrični polinomi: linearizacija, Jordanska forma, desne matrične ničle 

a) Pereira, E. 2003. On solvents of matrix polynomials. Appl. Numer. Math. 47, 2 (2003), 197-208. 

b) I . Gohberg, P. Lancaster, L. Rodman, »Matrix Polynomials«, Academic Press 1982, Prvo poglavje 

15. Pozitivni matrični polinomi:  

Aylward, E.M. Itani, S.M. Parrilo, P.A., Explicit SOS decompositions of univariate polynomial matrices and the Kalman-

Yakubovich-Popov lemma, Proceedings of the 46th IEEE Conference on Decision and Control, 2007 

 

Konveksne in matrično konveksne funkcije 

16. Konveksne funkcije, jensenova neenakost in posledice 

a) B. R. Burnside, Convexity and Jensen's inequality.  Amer. Math. Monthly  82  (1975), no. 10, 1005 

b) C.. P. Niculescu, L.-E.  Persson, Old and new on the Hermite-Hadamard inequality, Real Anal. Exch. 29, No. 2, 663-686. 

17. Neenakosti med elementarnimi simetričnimi funkcijami (Newtonova, Maclarinova,Marcus-

Lopesova, Muirheadova) 

a)  C. Niculescu, L.-E.Persson, Convex Functions and Their Applications, a Contemporary Approach, CMS Books in 

Mathematics, Springer 2006, Poglavje B 
b)  C. Niculescu, A New Look at Newton's Inequalities, JIPAM. J. Inequal. Pure Appl. Math.  1  (2000),  no. 2, Article 17, 14 pp. 

(electronic). 
c) http://www.math.ust.hk/excalibur/v11_n1.pdf (ali V. V. Prasolov, Polynomials, Springer 2004, razdelek 3.1.3.) 

18. Geometrijska sredina matrik:  

a) R. Bhatia, Positive semidefinite functions, Princeton University press 2007 

b) T. Ando, Chi-Kwong Li, Roy Mathias, Geometric means, Linear Algebra and its Applications, Volume 385, 2004, 

Pages 305-334 

19. Matrično konveksne funkcije:  

Oleg E. Tikhonov ,A note on definition of matrix convex functions  with a supplement by T. Ando, 

http://www.niimm.ksu.ru/data/preprints/thepreprints/0003-2005.ps 


