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(i) 

These proceedings are dedicated to Professor Igor Kluvanek. 



(ii) 

During 1986 Professor I. Kluvanek resigned his chair of mathematics at 

the Flinders University of South Australia. His influence on the course of 

mathematics, at the teaching level and the research level, has been significant 

and inspiring both in Australia and overseas. He has not only contributed 

fundamental works of his own but has supervised several graduate students who 

have gone on to successful mathematical careers. Seven of these former 

s·tudents (B. Jefferies, G. Knowles, c. Meaney, S. Morris, R. Nillsen, s. Okada 

and w. Ricker) have made contributions to the proceedings of this mini­

conference. Other former students include A. Geue, S. McKee, M. Sears and 

A.K. Whitford. 

Igor Kluvanek obtained his first degree, in electrical engineering 

specializing in vacuum technology, from the Slovak Polytechnic University, 

Bratislava, in 1953. His first appointment was in the Department of;Mathematics 

of the same institution. At the same time he worked for his C.Sc. degree 

obtained from the Slovak Academy of Sciences. In the early 60's he joined the 

Department of Mathematical Analysis of the Safarik University of Kosice. 

During 1967-68 he held a visiting position at the Flinders University of South 

Australia. The events of 1968 in Czechoslovakia and some unusual coincidences 

created circumstances making it impossible for him and his family to return to 

their homeland. The Flinders University was able to create a chair in applied 

mathematics to which he was appointed in January 1969 and has occupied until 

his recent resignation. 

Professor Kluvanek has made significant contributions to applied 

mathematics, functional analysis, operator theory and vector-valued integration. 

One needs only to consult his book "Vector measures and control systems" 

written with Greg Knowles [31] or examine the contents and historical notes 



(iii) 

of the monograph "Vector Measures" by J. Diestel and J.J. Uhl, Jr., to see 

that his penetrating studies into this area, of which he is one of thepioneer~ 

pervade the subject. He has also made important contributions ·to various 

topics in harmonic analysis. For a sample of his influence in this area we 

refer to the excellent survey article "Five short stories about the cardinal 

series", Bull. amer. Math. Soc., 12(1985), 45-89, by J.R. Higgins which high­

ligh·ts the essential role played by the paper [10] in the "story" of the 

sampling theorem. In [27] Kluvanek introduced the concept of a closed vector 

measure. This notion was crucial for his investigations of the range of a 

vector measure and led to the extension to infinite dimensional spaces of the 

classical Liapunov convexity theorem, together with many consequences and 

applications. This work was in collaboration with G. Knowles (see [28, 29, 

31, 34], for example) and settled many of the major problems in this area. 

The notion of a closed vector measure stimulated much research, especially by 

W. Graves and his students at Chapel Hill, North Carolina. In recent years 

it has turned out that this notion is not only a basic tool in the study of 

algebras of operators generated by Boolean algebras of projections but lies 

at the very core of the major theorems in this area, even throwing a new 

perspective on the classical results in this field. 

As successful as the theory of integration with respect to countably 

additive vector measures has been in various branches of mathematics, such as 

mathematical physics, functional analysis and operator theory, for example 

(see the survey article [37]), it is also known that there are fundamental 

problems which cannot be treated in this way. Nevertheless, these problems 

still seem to require for their solution "some sort of integration process". 

As seen by the references [42, 43, 44] and the paper presented at this 

conference [45], it is clear that these problems are being vigorously pursued 



(iv) 

by Professor Kluvanek. It seems that his resignation has not curtailed his 

en-thusiasm for research. 

As well as his research publications listed below it should be mentioned 

that Professor Kluvanek has co-authored, with L. Mis!k and M. Svec, a two 

volume text book (in Slovak) on Differential and Integral calculus, Analytic 

geometry, Differential equations and Complex variables which has seen two 

editions and been widely used in Czechoslovakia. He also wrote lecture notes 

(in Slovak) with ~1. KovalEfkova and Z. Kovar1k on first. year u;1.iversity <m.alysis 

and a popular book (also in Slovak) with L. Bukovsky on the pigeon-hole 

principle. In addition, he has written various articles of a pedagogic nature. 

PUBLICATIONS 

1. On systems of sets closed with respect to certain set operations, Mat.­

Fyz.·casopis Sloven.Akad.Vied, 5(1955), 191-211 (Slovak). 

2. Abstract integral as a positive functional and the theorem on extension of 

measure, Mat.-Fyz·.casopis Sloven.Akad.Vied, 6 (1956), 3-9 (Czech.; Russian 

summary). 

3. Note on the extension of measure, Mat.-Fyz·.casopis Sloven.Akad.Vied, 7 

(1957), 108-115 (Slovak; Russian and English summaries). 

4. On vector measure, Mat.-Fyz. Casopis Sloven.Akad.Vied, 7(1957), 186-192 

(Slovak; Russian and English summaries). 

5. On the theory of vector measures, Mat.-Fyz;casopis Sloven.Akad.Vied, 

11(1961), 173-191 (Russian; English summary). 

6. The representation of linear transformations in integral form, Mat.-Fyz. 

Casopis S1oven.Akad.Vied, 12(1962), 241-245 (Russian; English summary). 

7. Sur la representation des transformations 1ineaires. General Topology 

and its relations to Modern Analysis and Algebra (Proc.Sympos., Prague, 

1961), pp. 250-251, Academic Press, New York; Publ. House Czech.Acad. 

Sci., Prague; 1962. 

8. Some generalizations of a theorem of Riesz and Kakutani, Czechoslovak 

Math.J., 13 (88) (1963), 89-113 (Russian; English summary). 

9. (With B. RieJan) Some properties of Bernoulli schemata, Mat.-Fyz.Casopis 

Sloven.Akad.Vied, 14(1964), 83-88 (Russian; English summary). 



(v) 

1d. Sampling theorem in abstract harmonic analysis, Mat.-Fyz~~asopis Sloven. 

Akad.Vied, 15(1965), 43-48, 

11. Integrale vectorielle de Daniell, Mat.-Fyz •. Casopis Sloven.Akad.Vied, 

15(1965), 146-161. 

12. Characterization of scalar-type spectral operators, Arch.Math.(Brno), 

2(1966), 153-156. 
.v 

13. On the theory of vector measures II, Mat.-Fyz. Casopis Sloven.Akad.Vied, 

16(1966), 76-81 (Russian; English summary). 

14. Measures in cartesian products,·casopis Pest.Mat. 92(1967), 283-288 

(Slovak; Russian and English summaries). 

15. (With M. Kovarfkova) p.roduct of spectral measures, Czechoslovak Math.J., 

17(92) (1967), 248-256. 

16. Characterization of Fourier-Stieltjes transforms of vector and operator­

valued measures, Czechoslovak Math.J., 17(92) (1967), 261-277. 

17. (With M. Duchon) Inductive tensor product of vector-valued measures, Mat. 

·~asopis Sloven.Akad.Vied, 17(1967), 108-112. 

18. (With N. Dinculeanu) On vector measures, Proc.London Math.Soc., (3) 17 

(1967), 505-512. 

19. Completion of vector measure spaces, Rev.Roumaine Math.Pures Appl., 

12(1967), 1483-1488. 

20. Fourier transforms of vector-valued functions and measures, Studia Math., 

37(1970), 1-12. 

21. An example concerning the projective tensor product of vector measures, 

Mat~Casopis Sloven.Akad.Vied, 20(1970), 81-83. 

22. A compactness property of Fourier-Stieltjes transforms, Mat·.casopis Sloven. 

Akad.Vied, 20(1970), 84-86. 

23. (With L. Bukovsky) The number of one-coloured graphs. Proc. of the First 

Conf. on Combinatorial Math. (Univ. Newcastle, 1972), pp. 235-239. Univ. 

of Newcastle Res. Associates, Newcastle, 1972. 

24. Positive definite signals with maximal energy, J .Math.Anal.Appl., 39 (1972), 

580-585. 

25. The extension and closure of vector measure, Vector and operator-valued 

measures and applications (Proc.Sympos., Alta, Utah, 1972), pp. 175-190, 

Academic Press, New York, 1973. 

26. On the product of vector measures, J.Austral.Math.Soc., 15(1973), 22-26. 
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27. The range of a vector-valued measure, Math.Systems Theory, 7(1973), 44-54. 

28. (With G. Knowles) Liapunov decomposition of a vector measure, Math.Ann., 

210(1974), 123-127. 

29. (Wi·th G. Knowles) A·ttainable sets in infinite-dimensional spaces, Math. 

Systems Theory, 7(1974), 334-351. 

30. The range of a vector measure, Bull.Amer.Math.Soc., 81(1975), 609-611. 

31. (With G. Knowles) Vector measures and con·trol systems, North-Holland 

Mathematics Studies, Vol. 20, Amsterdo.m, 1976, ix + 180 pp. 

32. Charac>cerization of the closed convex hull of the range of a vector-valued 

measure, J.Funct.Anal., 21(1976), 316-329. 

33 {) Conical measu .. res a.nd vect,or m.east1res" An.n,. Inst .. Fourier (Grenoble) ,1 

27(1977), 83~105. 

34. (With G. Knowles) The bang-bang principle, Ma.th.Control Theory (Proc. 

Conf.Australian National University, Canberra, 1977), pp. 138-151, Lecture 

Notes in Ma·th., No. 680, Springer, Berlin, 1978. 

35. Cylindrical measures and vector measures, Special issue dedica·ted to 

w. Orlicz on the occasion of his 75th birthday, Comraen·t. Math. Special 

Issue, 1(1978), 173-181 • 

.36. Representa·tions integrales d 'evolutions perturbees, C .R.Acad. Sci. Paris 

Ser. A-B, 288 (1979), 1'.1065-1'.1067. 

37. Applications of vector measures, Proc .Conf. on In·tegration, Topology, and 

Geometry in Linear Spaces (Univ.North Carolina, Chapel Hill, 1979), pp. 

1.01-134, Conternp.Ma~ch., 2, Amer.Ma·th.Soc., Providence, R.L, 1980. 

38. Remarks on bimeasures, Proc.Amer.Math.Soc, 81(1981), 233-2.39. 

39. Vector-valued polymeasures and perturbations of semigroups of operators, 

Miniconference on partial differen·tial equations (Canberra, 1981/, 

pp. 118-123, Proc" Centre Ma·th.l'.nal., VoL l, P.ustralian Nat.Univ., 

Canberra, 1982. 

40. Operator-valued measures and perturba·tions of semi-groups, Arch.Ra·tional 

Mech.Anal., 81(1983), 161-180. 

41. Some problems of spectral theory, Miniconference on operator theory and 

partial differential equations (Canberra, 1983), pp" 103-108, Proc.Centre 

Math.Anal., Vol. 5, Australian Nat.Univ"' Canberra, 1984. 

42. Integration and the Feynman-Kac formula, Studia Math., to appear in 

VoL 86, No. l. 
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43. Stochastic integrals without probability, to appear in Proceedings of 

Alfred Haar Memorial Conference, August 1985, Janos Bolyai Math.Soc., 

Budapest. 

44. Scalar operators, Proceedings of Symposiurn on Operator Theory, August 

1985, National Technical University, Athens, to appear in a special issue 

of Journal of Linear Algebra and Applications. 

45. Integration for spectral theory, Miniconference on Operator Theory and 

p,artial Differential Equations, Sep-tember 1986, Macquarie University, 

Proceedings of Centre Mathematical Analysis (Canberra), Vol. 14, (this 

issue). 

46. Archimedes was right, to appear in Elem. Math. 
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This volume contains the proceedings of a three day miniconference 

on operator theory and partial differential equations held at Yacquarie 

University in September, 1986, under the sponsorship of the Centre for 

Mathematical Analysis (Australian National University) whose financial 

assistance is gratefully acknowledged. It is divided into two parts. 

The first consists of reports of one hour invited talks. The second is 

devoted to half hour research reports presented at the conference. 

We gratefully acknowledge the support of Professor Neil Trudinger, 

director of the CMA, and of the contributors to this volume, as well as 

the superb organizational and typing assistance of Marilyn Gray, Dorothy 

Nash, Joyce Heinz and Jill Smith. 

Brian Jefferies, Alan Mcintosh, Werner Ricker (Editors) 


