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This issue of Archivum Mathematicumis dedicated to professor Ivan Kol�a�ron the occasion of his sixtieth birthdayEditors: Peter W. Michor and Jan Slov�akIVAN KOL�A�RDoctor of Natural Science, Doctor of Science, ordinary professor of mathematicsat the Faculty of Science of the Masaryk University in Brno, will be sixty on May22, 1996.This volume is dedicated to this occasion and we believe that the contributionsthemselves re
ect the wide scope of Professor Kol�a�r's impact on modern di�erentialgeometry. We are happy to see him passing this milestone in life with a lot ofenergy, enthusiasm, creativity and high spirits.In view of his ongoing active research we will not give an exhaustive analysisof his mathematical contributions, we will just brie
y review his activities. Seealso the complete bibliography of all scienti�c publications up to now of ProfessorKol�a�r included in this volume.Professor Kol�a�r's deep sense of pure geometrical structures and concepts, andhis extreme accuracy and exactness in working out details had formed already inthe �rst period of his research, which was closely related to the traditional sub-jects introduced to Czech geometry by Eduard �Cech and Alois �Svec. Working onthe theory of submanifolds in curved projective spaces, he realized Ehresmann'shigher order connections and the related (non-holonomic) jet theory should pavethe way to a rigorous understanding of the classical in�nitesimal algorithmic ap-proach. This led to an impressive series of papers, working out many aspects ofCartan's moving frame method in a framework of original and rigorous geometricalconcepts. We are afraid this fundamental achievement has not yet been su�cientlyrecognised and some of his concepts have been rediscovered by other authors muchlater. Since that time, jets in all their forms have appeared in Professor Kol�a�r'swork as the basic tool for dealing with higher order problems in di�erential ge-ometry and global analysis. At the beginning of the seventies, Professor Kol�a�rcreated his own scienti�c seminar at the Mathematical Institute of the Academyof Science in Brno which attracted most of the Czech and Slovak geometers atthat time. Initially the research dealt with higher order (generalized) connectionsand absolute di�erentiation and later, inspired by the ongoing interaction with



242mathematical physicists, it included higher order variational calculus. Also here,Professor Kol�a�r created several original concepts and achieved unexpected results.During all this research, iterative higher order considerations had to be faced,requiring sophisticated auxiliary constructions which always had to be chosen ina `natural way'. This fact, together with the general interest in pure geometricalstructures and the categorical language, led to the study of natural operations indi�erential geometry, in the framework of natural bundles introduced by Nijenhuis.This activity extended in the mid-eighties to the Middle European Seminar createdjointly with Peter Michor, and culminated in a research monograph by ProfessorKol�a�r and the editors of this volume, published by Springer{Verlag in 1993. Alsoin this case Professor Kol�a�r re�ned the original concepts and tools, and he obtainedcomplete classi�cation lists for certain types of operations, and vast generalizationsof the classical theory of geometrical objects and operators, a �eld going back tomen like Veblen and Schouten.Parallel to these activities, the long time cooperation with Marco Modugno re-sulted in a series of seven joint papers, still continuing. The geometrical structuresrelated to Modugno's research in mathematical physics are the main subject of thise�ort, recently concentrating on the geometry of spaces of smooth mappings, theSchr�odinger connection and further in�nite-dimensional topics.This enormous research activity, however, cannot let us forget Professor Kol�a�r'spedagogical achievements and organizational e�orts. In particular, he is a memberof the editorial boards of numerous international mathematical journals. Most ofhis teaching is connected to the Masaryk University in Brno and he enjoys greatauthority as an excellent teacher delivering extremely accurate and precise lecturecourses at all levels, always o�ering deep insight in the subjects. Twelve PhDstudents have already achieved their degrees under Professor Kol�a�r's supervision.We believe that the great in
uence of Professor Ivan Kol�a�r in the developmentof mathematics extends outside any geographical boundaries, and it reaches farbeyond local di�erential geometry, the initial subject of his research. On behalfof all mathematicians who have ever met Professor Ivan Kol�a�r and his mathe-matics, we wish him many more years in good health, creative spirits and furtherdistinguished achievements in the mathematics which he loves so much.The Editors



243LIST OF SCIENTIFIC PAPERSby Prof. RNDr. Ivan Kol�a�r, DrSc.A. BOOKS1. I. Kol�a�r, The application of Cartan's method to general nets on surfacesin three-dimensional projective space (Czech), Rozpravy CSAV, Academia,Praha 1967.2. I. Kol�a�r, Introduction into Thom's catastrophe theory (Czech), Academia,Praha 1988.3. A. Cabras, D. Canarutto, I. Kol�a�r, M. Modugno, Structured Bundles, Pita-gora Editrice, Bologna 1991.4. I. Kol�a�r, P. W. Michor, J. Slov�ak, Natural Operations in Di�erential Geom-etry, Springer{Verlag, 1993.5. M. Kat�etov, I. Kol�a�r, P. Simon, E. G. Sklyarenko, The mathematical legacyof Eduard �Cech, Academia Praha{Birkhauser Basel, 1993.B. RESEARCH PAPERS6. V. Havel, I. Kol�a�r, K. Svoboda, La m�ethode du r�eperage des systemes desous-vari�et�es, CMUC 5 (1964), 183{201.7. I. Kol�a�r, On Lenz's problem on the independence of the axioms of a�nespace, CMUC 6 (1965), 339{346.8. I. Kol�a�r, Conjugate nets of axial and axial-radial types with respect to thecongruences of canonical lines with variable index (Russian), �Cas. p�est. mat.91 (1966), 64{71.9. I. Kol�a�r, Geometric structure with Hilbert's axioms of incidence and order,�Cas. p�est. mat. 91 (1966), 384{388.10. I. Kol�a�r, On extended connections, CMUC 9 (1968), 687{690.11. I. Kol�a�r, On the higher order connections on principal �ber bundles (Czech),Sborn��k VAAZ Brno, �rada B (1969), 39{47.12. I. Kol�a�r, Order of holonomy and geometric objects of manifolds with connec-tion, CMUC 10 (1969), 559{565.13. I. Kol�a�r, Geometric objects of submanifolds of a space with fundamental Liepseudogroup, CMUC 11 (1970), 227{234.14. I. Kol�a�r, Order of holonomy of a surface with projective connection, �Cas.pest. mat. 96 (1971), 73{80.15. I. Kol�a�r, Complex velocities on real manifolds, Czechoslovak Math. J. 21(1971), 118{123.16. I. Kol�a�r, On the torsion of spaces with connection, Czechoslovak Math. J.21 (1971), 124{136.17. I. Kol�a�r, Higher order torsions of spaces with Cartan connection, CahiersTopol. G�eom. Di�. 12 (1971), 137{146.18. I. Kol�a�r,Canonical forms on the prolongations of principal �bre bundles, Rev.Roumaine Math. Pures Appl. 16 (1971), 1091{1106.



24419. I. Kol�a�r, On the prolongations of geometric object �elds, An. Sti. Univ. 'Al.I. Cuza' Iasi 17 (1971), 437{446.20. I. Kol�a�r, The contact of spaces with connection, J. Di�erential Geometry 7(1972), 563{570.21. I. Kol�a�r, Higher order torsions of manifolds with connection, Arch. Math.(Brno) 8 (1972), 149{156.22. I. Kol�a�r, A generalized point of view to osculating spaces, Rendiconti diMatematica, (4), Serie VI 5 (1972), 731{743.23. I. Kol�a�r,On the absolute di�erentiation of geometric object �elds, Ann. Polon.Math. 27 (1973), 293{304.24. I. Kol�a�r, On manifolds with connection, Czechoslovak Math. J. 23 (1973),34{44.25. I. Kol�a�r, On the prolongations of di�erentiable distributions, Matematick�y�casopis SAV 23 (1973), 317{325.26. I. Kol�a�r, On the in�nitesimal geometric objects of submanifolds, Arch. Math.(Brno) 9 (1973), 203{211.27. I. Kol�a�r, Some higher order operations with connections (preliminary com-munication), CMUC 14 (1973), 761{766.28. I. Kol�a�r, On the reducibility of connections on the prolongations of vectorbundles, Colloq. Math. 30 (1974), 245{257.29. I. Kol�a�r, Some higher order operations with connections, Czechoslovak Math.J. 24 (1974), 311{330.30. I. Kol�a�r,On some operations with connections, Math. Nachrichten 69 (1975),297{306.31. I. Kol�a�r, A generalization of the torsion form, �Cas. p�est. mat. 100 (1975),284{290.32. I. Kol�a�r, Generalized G-structures and G-structures of higher order, Boll. Un.Mat. Ital., Suppl. fasc. 3 12 (1975), 245{256.33. I. Kol�a�r, On the Hamilton formalism in �bered manifolds, Scripta Fac. Sci.Nat. UJEP Brunensis, Physica 5 (1975), 249{254.34. I. Kol�a�r, A�ne di�erential operators and the Hamilton formalism, Kni�zniceVUT Brno B56 (1975), 17{21.35. I. Kol�a�r, On the jet prolongations of smooth categories, Bull. Acad. Polon.Sci., S�er. math. 24 (1976), 883{887.36. I. Kol�a�r, On the invariant method in di�erential geometry of submanifolds,Czechoslovak Math. J. 27 (1977), 96{113.37. I. Kol�a�r, On the Euler-Lagrange di�erential in �bered manifolds, Reports onMathematical Physics 12 (1977), 301{305.38. I. Kol�a�r, Fundamental vector �elds on associated �ber bundles, �Cas. p�est.mat. 102 (1977), 419{425.39. I. Kol�a�r, Induced connections and connection morphisms, CSSR-GDR-PolishScienti�c School on Di�erential Geometry, Proceedings (1978), 125{132.40. I. Kol�a�r, Structure morphisms of prolongation functors, Math. Slovaca 30(1980), 83{93.



24541. I. Kol�a�r, On the automorphisms of principal �ber bundles, CMUC 21 (1980),309{312.42. I. Kol�a�r, Lie derivatives and natural operators, Eighth Winter School onAbstract Analysis, Abstracts, Mathematical Institute of the CSAV, Praha(1980), 108{109.43. I. Kol�a�r, On generalized connections, Beitrage zur Algebra und Geometrie 11(1981), 29{34.44. I. Kol�a�r, Connections in 2-�bered manifolds, Arch. Math. (Brno) 17 (1981),23{30.45. I. Kol�a�r, Fiber parallelism and connections, Lecture Notes in Mathematics,838, Springer-Verlag (1981), 165{173.46. J. Jany�ska, I. Kol�a�r, Lie derivatives on vector bundles, Proceedings of theConference on Di�. Geom. and its Applications, Universita Karlova Praha(1982), 111{116.47. I. Kol�a�r, Lie derivatives and higher order Lagrangians, Proceedings of theConference on Di�. Geom. and its Applications, Universita Karlova Praha(1982), 117{123.48. I. Kol�a�r, Prolongations of generalized connections, Colloquia Matematica So-cietatis J�anos Bolyai, 31. Di�erential Geometry, Proceedings, North Holland(1982), 317{325.49. I. Kol�a�r, V. Le�sovsk�y, Structure equations of generalized connections, �Cas.p�est. mat. 107 (1982), 253{256.50. I. Kol�a�r, On the second tangent bundle and generalized Lie derivatives, Ten-sor, N. S. 38 (1982), 98{102.51. M. Hor�ak, I. Kol�a�r,On the higher order Poincar�e-Cartan forms, CzechoslovakMath. J. 33 (1983), 467{475.52. I. Kol�a�r, Functorial prolongations of Lie groups and their actions, �Cas. p�est.mat. 108 (1983), 289{293.53. I. Kol�a�r, Some geometric aspects of the higher order variational calculus,Proceedings of the Conference on Di�. Geom. and its Applications, Nov�eM�esto na Morav�e 2 (1983), 155{166.54. I. Kol�a�r, Higher order absolute di�erentiation with respect to generalizedconnections, Di�erential Geometry, Banach Center Publications 12 (1984),153{162.55. I. Kol�a�r, A geometrical version of the higher order Hamilton formalism in�bered manifolds, J. Geometry and Physics 1 (1984), 127{137.56. I. Kol�a�r, Natural transformations of the second tangent functor into itself,Arch. Math. (Brno) 20 (1984), 169{172.57. I. Kol�a�r, I. Vadovi�cov�a, On the structure function of a G-structure, Math.Slovaca 35 (1985), 277{282.58. J. Jany�ska, I. Kol�a�r, On the connections naturally induced on the secondorder frame bundle, Arch. Math. (Brno) 22 (1986), 21{28.59. I. Kol�a�r, Natural operations with connections on second order frame bundles,Colloquia Mathematica Societatis J�anos Bolyai, 46. Topics in Di�erentialGeometry, Proceedings, North Holland (1986), 715{732.



24660. I. Kol�a�r, Covariant approach to natural transformations of Weil functors,CMUC 27 (1986), 723{729.61. I. Kol�a�r, Some natural operators in di�erential geometry, Di�erential Geom-etry and Its Applications, Proceedings, D. Reidel (1987), 91{110.62. I. Kol�a�r, G. Vosmansk�a, Natural operations with second order jets, Supple-mento ai Rendiconti del Circolo Matematico di Palermo, Serie II 14 (1987),179{186.63. I. Kol�a�r, P. W. Michor, All natural concomitants of vector valued di�erentialforms, Supplemento ai Rendiconti del Circolo Matematico di Palermo, SerieII 16 (1987), 101{108.64. I. Kol�a�r, Some natural operations with connections, J. of National Academyof India 5 (1987), 127{141.65. I. Kol�a�r, Z. Radziszewski, Natural transformations of second tangent andcotangent functors, Czechoslovak Math. J. 38 (1988), 274{279.66. I. Kol�a�r, On the natural operators on vector �elds, Ann. Global Anal. Geom.6 (1988), 109{117.67. I. Kol�a�r, Lie derivatives of sectorform �elds, Colloq. Math. LV (1988), 71{78.68. I. Kol�a�r, Functorial prolongations of r-connections, Lecture Notes KMU Leip-zig 88-08 (1988), 1-10.69. M. Doupovec, I. Kol�a�r, On the natural operators transforming connections tothe tangent bundle of a �bred manifold, Kni�znice VUT Brno B119 (1988),47{56.70. I. Kol�a�r, G. Vosmansk�a,Natural transformations of higher order tangent bun-dles and jet spaces, �Cas. p�est. mat. 114 (1989), 181{185.71. I. Kol�a�r, J. Slov�ak, On the geometric functors on manifolds, Supplemento aiRendiconti del Circolo Matematico di Palermo, Serie II 21 (1989), 223{233.72. I. Kol�a�r, On some gauge-natural operators, Seminari dell'Istituto di Matem-atica Applicata, Firenze (l989), 1{11.73. I. Kol�a�r, M. Modugno, On the algebraic structure on the bundles of higher or-der velocities, Seminari dell'Istituto di Matematica Applicata, Firenze (1989),1{17.74. I. Kol�a�r, Natural operators transforming vector �elds and exterior forms intoexterior forms, Zeszyty naukowe Politechniki Slaskej, Matematyka-Fizyka 64(1990), 135{139.75. I. Kol�a�r, J. Slov�ak, Prolongation of vector �elds to jet bundles, Supplementoai Rendiconti del Circolo Matematico di Palermo, Serie II 22 (1990), 103{111.76. I. Kol�a�r, General natural bundles and operators, Di�erential Geometry andIts Applications, Proceedings, Brno, World Scienti�c (1990), 69{78.77. I. Kol�a�r, M. Modugno, On the algebraic structure on the jet prolongations of�bered manifolds, Czechoslovak Math. J. 40 (1990), 601{611.78. J. Gancarzewicz, I. Kol�a�r, Some gauge-natural operators on linear connec-tions, Monatshefte Math. 111 (1991), 23{33.79. I. Kol�a�r, M. Modugno, Natural maps on the iterated jet prolongation of a�bered manifold, Annali di Mat. pura ed applicata CLVIII (1991), 151{165.



24780. I. Kol�a�r, Gauge-natural operators transforming connections to the tangentbundle, The Mathematical Heritage of C. F. Gauss, World Scienti�c (1991),416{426.81. A. Cabras, I. Kol�a�r, M. Modugno, General structured bundles, Supplementoai Rendiconti del Circolo Matematico di Palermo, Serie II 26 (1991), 105{111.82. M. Doupovec, I. Kol�a�r, Natural a�nors on time-dependent Weil bundles,Arch. Math. (Brno) 27 (1991), 205{209.83. I. Kol�a�r, Natural bundles and operators (Russian), Problemy geometrii, VI-NITI Moskva 23 (1991), 67{98.84. A. Cabras, I. Kol�a�r, Special tangent-valued forms and the Frolicher-Nijenhuisbracket, Arch. Math. (Brno) 29 (1991), 71{82.85. I. Kol�a�r, Some gauge-natural operators on connections, Colloquia Mathemat-ica Societatis J�anos Bolyai, 56. Di�erential Geometry, Proceedings, JanosBolayi Math. Soc. Budapest and Elsevier, Amsterdam (1992), 435{445.86. I. Kol�a�r, M. Modugno, Torsions of connections on some natural bundles,Di�erential Geometry and its Applications 2 (1992), 1{16.87. J. Gancarzewicz, I. Kol�a�r, Natural a�nors on the extended r-th order tangentbundles, Supplemento ai Rendiconti del Circolo Matematico di Palermo, SerieII 30 (1993), 95{100.88. I. Kol�a�r, Gauge-natural forms of Chern-Weil type, Ann. Global Anal. Geom.11 (1993), 41{47.89. I. Kol�a�r, An abstract characterization of the jet spaces, Cahiers Topol. G�eom.Di�. Cat�egoriques XXXIV (1993), 121{125.90. I. Kol�a�r, On the natural operators transforming vector �elds to the r-th ordertensor power, Supplemento ai Rendiconti del Circolo Matematico di Palermo,Serie II 32 (1993), 15{20.91. I. Kol�a�r, Natural operators related with the variational calculus, Di�erentialGeometry and Its Applications, Proceedings Opava (1993), 461{472.92. I. Kol�a�r, On cotangent bundles of some natural bundles, Supplemento ai Ren-diconti del Circolo Matematico di Palermo, Serie II 37 (1994), 115{120.93. A. Cabras, I. Kol�a�r, Prolongation of tangent valued forms to Weil bundles,Arch. Math. (Brno) 31 (1995), 139{145.94. A. Cabras, I. Kol�a�r, Connections on some functional bundles, CzechoslovakMath. J. 45 (1995), 529{548.95. I. Kol�a�r, Torsion-free connections on higher order frame bundles, New De-velopments in Di�erential Geometry, Proceedings, Kluwer (1996), 233{241.96. I. Kol�a�r, Recent results and new ideas on Weil bundles, Proceedings of theConference on Geometry and Topology, Timisoara, July 5{9, 1994, EdituraMIRTON, Timisoara, 1996, 127{136.97. I. Kol�a�r, An in�nite dimensional motivation in higher order geometry, Di�er-ential Geometry and Applications, Proceedings, Masaryk University, Brno,1996, 151{159.98. I. Kol�a�r,Natural operations on higher order tangent bundles, Extracta Matem-atica 11 (1996), 106-115.



24899. I. Kol�a�r, G. Virsik, Connections in �rst principal prolongations, Supplementoai Rendiconti del Circolo Matematico di Palermo, Serie II 43 (1996), 163{171.C. TO APPEAR100. I. Kol�a�r, M. Modugno, The Frolicher-Nijenhuis bracket on some functionalspaces, to appear in Ann. Polon. Math..101. A. Cabras, I. Kol�a�r, The universal connection of an arbitrary system, toappear in Annali di Mat..102. A. Cabras, I. Kol�a�r, On the iterated absolute di�erentiation on some func-tional bundles, to appear in Arch. Math. (Brno).103. I. Kol�a�r, On holonomicity criteria in second order geometry, to appear.D. OTHER PAPERS ABOUT GEOMETRY1. I. Kol�a�r, M. Sekanina, 60th anniversary of birthday of Karel Svoboda (Czech),Pokroky MFA 24 (1979), 53{54.2. I. Kol�a�r,Cogitation about di�erential geometric work of Eduard �Cech (Czech),Pokroky MFA 25 (1980), 306{312.3. I. Kol�a�r, Czech geometry in last fourty years and some contemporary trendsin di�erential geometry (Czech), Sborn��k: V�yvoj matematiky v �CSR v obdob��1945-1985 a jej�� perspektivy, Universita Karlova, Praha 1986, 70{87.4. I. Kol�a�r, Geometry in contemporary mathematics and its role in education(Czech), Pokroky MFA 34 (1989), 41{54.5. Z. Do�sl�a, I. Kol�a�r, About the testament of Professor Pel���sek (Czech), PokrokyMFA 37 (1992), 303{304.6. I. Kol�a�r, Professor Eduard �Cech (Czech), Sborn��k: Brn�ensk�a v�eda a um�en��meziv�ale�cn�eho obdob�� (1918-1939) v evropsk�em kontextu, Masarykova uni-versita, Brno 1993, 212{214.7. I. Kol�a�r, J. Rosick�y, F. �Sik, 100th anniversary of birthday of Eduard �Cech,Arch. Math. (Brno) 29 (1993), i-ii.8. I. Kol�a�r, 100th anniversary of birthday of Eduard �Cech, Supplemento ai Ren-diconti del Circolo Matematico di Palermo, Serie II 37 (1994), 13{14.9. I. Kol�a�r, Some contemporary trends in mathematics and their relations tomathematical physics (Czech), Sborn��k: University na prahu nov�eho tis��cilet��,Masarykova universita, Brno 1995 I, 311{315.10. I. Kol�a�r, The role of geometry in contemporary mathematics (Czech), Mate-matika-fyzika-informatika 5 (1995/96), 393{398.11. I. Kol�a�r, Ladislav Seifert, Folia Historica, Faculty of Science, Masaryk Uni-versity Brno No 32 (May 1996).12. I. Kol�a�r, Eduard �Cech, Folia Historica, Faculty of Science, Masaryk UniversityBrno No 34 (June 1996).13. I. Kol�a�r, Erlangen Program (Czech), Matematika v 19. stolet��, Sborn��k,Prometheus Praha 1996, 83-87.
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