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Prof. Dr. Eugen TODORAN
Rectorul Universitatii de Vest
din Timisoara

Stimati invitati,
Membri ai Senatului Universitatii,
Profesori si studenti,

Senatul Universitatii de Vest din Timigoara s-a intalnit astazi in sedinta sa
plenara exceptionala pentru a decerna titlul de Doctor Honoris Causa dom-

nului Profesor Dan BURGHELEA, de la Universitatea Ohio din S.U.A.

Cu personalitatea Domniei Sale, Cartea de onoare a Universitatii noastre
se completeaza cu un portret nou, acela al matematicianului care prin studiile
sale In toata lumea cunoscute intra in secretele materiei pana la limitele
nevazute ale lucrurilor, agsa cum sunt ele gandite in structura lor interna
intr-un "tot” care este "materia” insagi. Este specialitatea cea mai specta-
culoasa a matematicii cu aplicatie la fizica pentru ca ideea de "totalitate” a
materiel a ramas pana nu demult o problema de "limita”, in gandul indraznet,
al omului de a cuprinde "totul” .universului.

In filosofia ganditorilor greci Materia” unicd, "Physis” in sensul ei de
substanta eterna a lucrurilor, ca substrat permanent al fenomenelor fizice
in migcarea lor, se descopera pentru cunoastere prin "elementele” din care
se constituie "intregul” univers, a carui idee de "Fiinta” era gandita de toti
filosofii presocratici, ca "filntand” dincolo de datele posibile ale experientei
sensibile. Despre Empedocle, care, sub influenta matematismului pythagoric,
a incercat sa ajunga la pluralitatea nelimitata a experientei, prin introduce-
rea unei migcari in calitatea "elementara” a lucrurilor, se spunea in limbajul
mitic al apoteozelor ca in curiozitatea lui de a patrunde tainele "centrului”
lumii, dupa o explorare in craterul vulcanului Etna, in lava eruptiei lui incan-
descente au fost gasite pe marginea craterului numai bronzurile sandalelor
curiosului explorator. Este, desigur, o metafora a "limitelor” cunoasterii
stiintifice, avand ca sens ideea pericolului pentru cugetul care tinde sa des-
copere "miezul” sau "esenta” materiei.

Dar ideea "intregului” lumii ca idee filosofica a ramas constanta in relatia
stiintelor antichitatii cu filosofia. Atomismul scolii din Abdera, a lui Leucipp
gi Democrit, a avut un drum deschis printr-o reflectie filosofica: Fiinta, la
“limita” intalnirii "partilor” cu "intregul” ei, este o multiplicitate infinita
de mase invizibile in ratiunea micimii lor. Acestea se migca in gol, si ele
intra in contact, fara a forma o unitate, dar prin intalnirea lor unificandu-se,
produc generarea, separandu-se intr-un numar infinit de corpuri indivizibile,



mase de atomi, care se migca intr-o continuitate de intindere care este inci o
realitate, dar fara corp, deci fara fiinta, nefiinta golului, receptacol infinit al
migcarii unui numar infinit de atomi, conditie necesari a condensarii, ca un
amestec fara cresterea volumului, in ceea ce Democrit numea, ca miscarea
materiei, descompunerea ei in atomi si in opusii lor, care in “totalitatea” lor
se confunda cu golul.

Sa-mi fie permisa aceasta incursiune in domeniul rezervat specialistilor
"atomigti”, dar problema in esenta ei comporta un comentar filosofic. Caci
problema era de a sti in ce fel, dupa metoda anterioard a Eleatilor, in ce
fel Fiinta nu accepta Nefiinta, fard contradictie logica, pentru ca in esenta
este vorba de aceeasi natura, fara diversitate calitativd, intre atomi si opusii
lor. §i cum atomismul lui Democrit facea o opozitie intre vid si solid, folosea
doua intinderi, una care refuza existenta, vidul, gi alta care o sustine, atomul,
Scoala din Abdera n-a ajuns pana la capatul conceptiei sale cantitative si
geometrice a naturil.

Capatul, "infinit” fiind, nu intra in logica filosofie a antichitatii care era
una a Totului "inchis”, a modelului sferei, ideal al unitatii ca "perfectiune”,
g1 de aceea s-a §i putut spune despre gindirea greceasca in comentariile de
mai tarziu, ca ea s-a istovit intr-un matematism steril, incheindu-si astfel
forta de gandire "meta-fizicaA” Pentru fizica gandita "meta” “dincolo”,
ideea infinitului trebuia sa intre in calculul matematic. Dupa lungi perioade
de metafizica filosofica si religioasd, stiinta a ajuns la functia ei "integralista”
destul de tarziu in timp, in secolul trecut, intr-o mare revolutie de mentalitate
"stiintifica”, prin preocuparea de a coordona diferentele si de a le codifica
intr-un sistem coerent in calculul matematic, ca principal mijloc de acordare
a realului cu structura mentala logica a gandirii ”Limitei” Totului.

Jcoala romaneasca de matematica, din care DI. Prof. Dan Burghe-
lea facea parte in inceputurile carierei sale, s-a impus in aceastid preocu-
pare stiintificd, de aceea elogiul personalitatii sale are in vedere deschiderea
stiinfel romanesti spre un spatiu de gandire rezervat multd vreme metafizicii
filosofice, pentru cuprinderea unei limite a realului aparent "meta-fizic”, cal-
culabil matematic in sensul "fizic” al cunoasterii. Prin studiile sale dansul a
intrat de mult in randurile savantilor cercetatori ai fizicii matematice. Din
lista mare de lucrari, recunoscute in bibliografia universala, avem placuta
satisfactie de a retine mai intai pe cele publicate in Romania, intre anii 1972-
1978, cat gi pe cele publicate in colectia "Monografii Matematice” a Univer-
sitatii din Timigoara. Dupa cum, din zecile de universitati din toatd lumea,
la care dansul a tinut cursuri si conferinte, consideram ca prin prezenta sa de
astazi la Universitatea noastra, dansul se considera, si noi il consideram de
asemeni, in continuare, o personalitate reprezentativa a culturii romanesti.




Universitatea noastra, nu mai veche decat o jumitate de secol, a intrat
inca de la infiintare direct in faza cea mai dificila a recunoasterii studiilor
umaniste, §i ea gi-a regasit de cativa ani incoace drumul prevazut in actul ei
de infiintare, printr-o reluare a traditiilor invatamantului romanesc umanist,
in care sunt strans unite grupurile de discipline ale Literelor impreuna cu
Filosofia, a Stiintelor si Artelor, relatie fara de care nici o cunoastere nu
igi implinegte vocatia ei profund umand, asa cum era ea gandita inca in
filosofia antichitatii grecesti, pastrata in timp prin definitia lui Protagoras
din Abdera: ”Omul este masura tuturor lucrurilor, a celor vazute ca vazute,
a celor nevazute ca nevazute” Este timpul sa reflectam asupra ultimei fraze.
eliminatd din filosofia politica a epocii incheiate, si sd recunoastem ca Stiinta
cuprinde lucrurile ca ”vazute”, in mmasura in care cele "nevazute” nu sunt doar
cele "fizice”, ci si cele "imaginate”, fie in cugetarea abstracti a metafizicii,
fie in cugetarea concretd a artelor.

Noi trebuie sa recunoastem, ca ideal "clasic” al omului modern, ca stiinta
inevitabil 1si organizeaza faptele observate in lumea reald dupa o anume
conceptie care, "stiintifica” fiind in primul rand, isi limiteaza generalizarile
in functie de o anume idee, prin care omul de stiinta gandeste lumea in "tota-
litatea” ei, in care numararea elementelor se face printr-un calcul matematic
care implica in actul de gandire un mic tratat de "metafizica”, o "trecere la
limita”, si cand el de la "idee” trece la "realitate”, nu uita lectia explorarii
lui Empedocle in craterul vulcanului aprins, lectie pe care posteritatea a
pastrat-o In aureola mitica a filosofului. Matematica, stiinta posibilului, fi-
xeaza cadrele infinite, abstracte, pe care stiintele aplicate nu le acopera decat
partial, lasand inca un infinit spatiu al imaginarului, pe care Artele il cuprind
in semnificatia concretului sensibil. Lumea nu este o fictiune ci o realitate pe
care, daca o traim inlauntrul ei, o gandim intr-o idee ”deschisa”, intr-o "viata
a spiritului”, pentru care "deschiderea” intra intr-un "tot” in care lucrurile
si elementele se dezvaluie in semnificatia lor umana, semnificatie complexa,
cuprinsa deopotriva de Filosofie, Stiinte si Arte.

Prin aceste cuvinte vreau sa spun cat de aproape este adeviratul om de
stiintd, de omul adevarat, in toatd complexitatea fiintei sale, cea pe care
numai studiul complex il poate redescoperi in conditia lui umana, in care
sensurile valorilor fundamentale, adevarul, binele si frumosul, se intalnesc.
91 sub acest semn al ideii de "om”, sd ne fie permis a observa cia omul nu
este o abstractie, ci o realitate, el apartine in primul rand unei anume lumi,
unei istorii, unei culturi.

Cu aceasta incredere intr-o mare Idee umana, Universitatea noastra ii
acorda domnului Prof. Dan Burghelea titlul onorific, ca unui om al comu-
nitatii noastre, in care si noi suntem prezenti in spatiul mereu deschis al



stiintel contemporane, in ceea ce dansul ne reprezintd si pe noi. Ii urém
sa poata sustine in continuare Ideea sa in gtiinta lumii, in care si institutia
noastrd vrea sa stea alaturi de marile centre universitare de prestigiu mon-
dial, in care dansul igi practica vocatia. Numele Domnului Profesor Dan
Burghelea speram sa fie de acum inainte unul din purtatorii ideii si sperantei
noastre intr-o comunitate universala a valorilor umane.



Prof. dr. Eugen Todoran
Rector of the West University of
Timigoara

Dear guests,
Members of the Senate of the University,
Professors and Students,

The Senate of the West University of Timisoara met today on exceptional
session to award the Doctor Honoris Causa title to Professor Dan Burghelea
from the Ohio University from the U.S.A.

With his personality, the Book of Honour of our university will be com-
pleted with a new portrait, the one of the mathematician, who through his
studies, known all over the world, enters in the secrets of the matter till the
unseen limits of things, as they are thought in their internal structure as a
"whole” which is the "matter” itself. It is the most spectaculous speciality
of mathematics with application to physics because the idea of the "totality”
of the matter remained until not long time ago a ”limit” problem in the bold
thought of man to overwhelm the "whole” of the univers.

In the phylosophy of the greek thinkers, the unique "matter”, "Physis”
in her meaning of eternal substance of things, as a permanent real reason of
physical phenomens in their movement, is discovered for knowledge through
"elements” which are constituing "the whole univers”, the idea of which as
”Existence” was thought by all presocratic philosophers as existing beyond
the possible datas of sensible experience. About Empedocles, who under
the influence of pythagorical mathematism tryed to drive to the unlimited
plenarity of experience by the introduction of a movement in the "basic”
quality of things, they said in the mythical language of the apotheosis, that
in his curiosity of penetrating the secrets of the ”center” of the world, after an
exploration in the crater of the Etna vulcan, there were only the bronzes of
the sandals of the curious explorer left in the incandescent lava of his eruption.
It is, of course, a "metaphor” of the "the limits” of scientific knowledge. The
basic idea is the one of the danger for the mind which tends to discover "the
kernel” or "essence” of the matter.

The idea of "the whole” of the world, as a philosophical idea remained
constant in the relations of the sciences of the antiquity with philosophy.
The atomism of the school of Abdera of Leucip and Democrit had an open
way through this philosophical reflection: the Existence at the limit of the
meeting of the "parts™ with the "whole” is an endless multiplicity of invisible
masses in the reason of their smallness. These are mooving in the emptyness
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and are making contacts without forming a unity, but uniting themselves
through their contact, they practice the generation, separing themselves in
an infinite number of invisible corps, masses of atoms moving in a continuance
of strech which still is a reality, but without body ergo without existence, the
unexistence of the emptyness, an infinite place of realisation of the movement
of an infinite number of atoms, necessary condition of condensation, as a
mixture without the growth of volume, the decomposition of it in atoms and
in their opposites, which in their "totality” are identical with the emtyness.

Please allow this incursion in the field reserved to the ”atomist” special-
ists, but the problem, in her essence, requires a philosophical comment(ary).
Because the problem was to know, how, after the previous method of the
Eleats, how the existence does not accept the unexistence without logical
contradiction, because in essence it is the same nature, without qualitative
diversity, between atoms and their opposits. And as the atomism of Democrit
made an opposition between the vacuum and the solid using two stretches,
one who refuses the existence, the vacuum, and the other who is support-
ing it, the atom; the school of Abdera did never come to the ent of her
quantitative and geometrical conception of nature.

The end, being ”infinite”, could not fit in the logical philosophy of the an-
tiquity, which was one of the ”"closed whole”, of the spheric model, ideal of the
unity as "perfection” That is why it was possible in the lather comments on
greek thinking that it exhausted itself in a steril materialism, ending like this
her power of "meta- physical” thinking. For the physics thought as "meta”-
"beyond” had to fill in the mathematical calculus (calculation). After long
periods of philosophical and religious metaphysics, the science arrived to her
"complete” function late in time, in the passed cetury, in a great revolution
of ”scientific” mentality, through her preoccupation of coordinating differ-
ences and codificating them in a coerent system in mathematical calculus,
as a main mean of according the real to the logical mental structure of the
thinking of the "limit” of the "whole”

The romanian school of mathematics; Professor dan Burghelea is a part
of it from the beginnings of his carreer; imposed herself in this scientific
preocupation. That is why the praise of his personality bears in mind the
opening of romanian science to a space of thinking rezervated for long time to
the philosophical metaphysics, to overwhelm a limit of the apparently meta-
physical reality, mathematically calculable in the physical sense of knowledge.
Through his studies, he entered long time ago the line of the research sci-
entists of mathematical Physics. Of the long list of works recognized in the
universal bibliography, we have the pleasent satisfaction to retain first the
ones publicated in Romania in the period 1972-1978, then the ones publicated



in the colection ”Mathematical Monographs” of the University of Timisoara.
As from the many universities of the whole world where he presented courses
and conferences, we consider that through his presence in our university, he
considers himself, and we do it too, afterwards, a representative personality
of romanian culture.

Our university, not older than a half century, entered from her fonation
directly in the most difficult phase of recognition of humanities and a few
years ago it find again the way which was stipulated in her act of establish-
ment, through resuniing the traditions of romanian humanist edication, in
which the disciplines of Letters are strongly united together with those of
Philosophy, Histéry and Arts; relationship without which no knowledge can
carry out her deep human vocation, as it was thought in the philosophy of
greek antiquity which persisted in time through the definition of Protagoras
of Abdera : "Man is the measure of all things, of the seen ones as seen, of
the unseen ones as unseen.” It is time to reflect on the last sentence, elim-
inated from the political philosophy of the last epoch, and let us recognize
that ”Science” overwhelmes the things as "seen” in the measure in which the
“unseen” are not only the "physical” ones, but also the "imaginated” ones
either in the abstract thinking of metaphysics, or in the concrete thinking of
Arts.

We have to recognize, as a "classical” ideal of modern man, that science
inevitably organizes the facts observated in the real world, based on a con-
ception which firstly been scientific, is limitating her generalizations accordin
to a certain idea. through this idea the scientist contemplates the world in
it’s "totality” in which the counting of elements is made through mathe-
matical calculus which implies in the act of thinking a small "metaphysical”
treaty, a "passing to limit” And when he passes from "idea” to "reality”,
he does not forget the lesson of Empedocles’s exploration in the crater of the
burning vulcan, lessons which the posterity preserved in a mythical aureole
of the philosopher. Mathematics, the science of the possible, fixes the frames
as infinites abstracts, the applicated sciences can cover them only partially,
leaving an infinite space of imaginary, which Arts are overwhelming in the
signification of the sensible concrete. The world is not a fiction but a reality
which, if we are living it on the inside, we think as an "open” idea in a ”life of
the spirit”, for which things and elements reveal themselves in their human
significance, a complete significance overwhelmed by Philosophy, Sciences
and Arts.

By this words I want to say how close the truth scientist is to the truth
man, in the entire complexity of his existence, existence which in his human
condition ca only be redescovered by the complex study, in which the meaning



of fundamental values, through goodness,beauty do meet. And under this
sign of the idea of "man” let us observe that man is not an abstraction, but
a reality, he belongs firstly to a certain world, to a history, to a culture.

With this fait in a great human ”Idea”, our university awards to Professor
Dan Burghelea the title of Doctor Honoris Causa, as a man of our comunity
in which we are present in the always open space ofcontemporary science, in
which he is representing us to. We whish to him to sustain in continuation
his Idea in the science of the world, in which our institution would also like
to stand together with the worlds famous universities in which he is working.
We hope that the name of Professor dan Burghelea will be from now on one
of the bearers of our idea and hope in an universal comunity of human values.



LAUDATIO

in onoarea Profesorului Dan Burghelea

Onorate Domnule Rector,
Onorati membri ai Senatului,
Doamnelor gi Domnilor,

Universitatea de Vest din Timisoara onoreaza astazi si este ono-
ratd, conferind in aceasta gsedinta solemna a Senatului Universitatii, titlul
de doctor honoris causa Profesorului Dan Burghelea de la Ohio State
University din Columbus, Ohio, U.S.A.

Onorata asistentd, conferind titlul de doctor honoris causa, Univer-
sitatea de Vest din Timigoara onoreaza pe cei ce primesc acest titlu.

Argumentam: Universitatea de Vest din Timisoara este o institutie aca-
demica de invatamint si cercetare relativ tanara, cu o istorie doar de 50 de ani.
In aceasta scurta perioada Universitatea a devenit un cunoscut centru de cul-
tura, stiinta si civilizatie umana, integrat pe deplin si justificat in ansamblul
institutiilor similare ale lumii. Depégirea unor obstacole de necrezut, impuse
uneori, in trecut, dezvoltarii Universitatii, prin politica regimului dictatorial
comunist, justifica astazi considerarea cu optimism a dezvoltarii viitoare a
Universitatii.

Trecutul are valoarea lui. Matematicienii stiu ca in Timigoara, in 1823,
un tinar ofiter maghiar, Janos Bolyai, a definit gi studiat pentru prima data
in lume, un spatiu geometric neeuclidian. Prezentul cu realizarile lui certe
da dreptul la indraznete sperante pentru viitor.

Un fapt de mandrie dar si de o covarsitoare importanta il constituie
contributia Universitatii ca orasul Timigoara sa fie ceea ce este el astazi,
un exemplu pentru multi, o mandrie a Romaniei democrate.

Sa explicam:



In Timigoara acum 6 ani s-a luptat si s-a murit pentru libertate, pentru
democratie. Universitatea nu a fost deloc strdind de aceasta lupta.

In Timigoara traiesc in bund intelegere diverse etnii nationale: ro-
mani (majoritari), unguri, germani, sarbi, romi, evrei, etc. Pentru cetitenii
Timigoarei, in mod hotarat nu originea etnicd a omului conteazi ci valoarea
lui morala si profesionala.

In Timigoara exista numeroase confesiuni religioase, crestine si necrestine.
In Timigoara credinciosii acestor confesiuni, uniti periodic in iniltitoare
slujbe ecumenice, se roaga impreuna Dumnezeului lor pentru buna intelegere,
pentru bunastare, pentru pace.

Intr-o lume bantuita de crime §i rdazboaie motivate etnic, religios
(amintim doar Irlanda, tara Bascilor, Israelul si mai ales aceasti atat de ne-
fericita si atat de aproape de Timigoara, fostd Jugoslavie), orasul Timisoara
este un inaltator exemplu ca se poate gi altfel. La existenta acestei stiri
exceptionale de incredere si conlucrare a oamenilor de etnii si confesiuni re-
ligioase diferite, a contribuit din plin si Universitatea din Timisoara. Ea
a promovat cu consecventa democratia, toleranta, valorile general umane.
Credem céa aceasta contributie di valoare si prestigiu titlurilor de doctor
honoris causa pe care Universitatea le confera.

Astazi, in aceasta sedinta solemnd a Senatului Universitatii de Vest din
Timigoara este onorat Profesorul Dan Burghelea de la Ohio State Uni-
versity din Columbus, Ohio, U.S.A.

Onorate Rector,
Onorati membri ai Senatului Universitatii,
Doamnelor si Domnilor,

Universitatea de Vest din Timisoara este profund onorati ast#zi con-
ferind Profesorului Dan Burghelea titlul de doctor honoris causa.

Profesorul Dan Burghelea este absolvent seria 1965 al Facultitii de Mate-
maticd a, Universitatii din Bucuresti. In 1968, la 25 de ani, el obtine titlul
de doctor in matematici, iar in 1972, la 29 de ani, titlul de doctor-docent in
matematica, ambele sub auspiciile Universitatii din Bucuresti, Romania.

De la absolvirea facultatii (1965) pand in 1970 profesorul Dan Burghelea a
fost cercetator stiintific al Institutului de Matematica al Academiei Romane.
De la desfiintarea acestui Institut pana in 1977 el a lucrat in cadrul Institu-
tului de Fizica Atomicd Bucuresti apoi la Institutul de Creatie Stiintifici si
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Tehnica (INCREST) Bucuresgti. In 1977 a plecat in USA. Din 1979 péana in
prezent el este Profesor la Ohio State University din Columbus-OHIO-USA.

In lumea matematica contemporana, profesorul Dan Burghelea este o
personalitate stiintifica de primul rang. Sprijinim aceasta afirmatie prin
urmatoarele: £ E

Profesorul Dan Burghelea a fost pana in prezent ”profesor invitat”, adesea
pe o perioada de un an, de catre unele dintre cele mai prestigioase institutii
stiintifice din lume: Institute For Advanced Study Princeton (1969, 1978
(short term)), University of Geneva (1969), University of Bonn (1972), Uni-
versity of Chicago (1974, 1979), University of Paris (1974, (short term.1991)),
Rutgers University (1978), ETH, Ziirich (1985, 1986, 1992-1993), Max Planck
Institute (1986), IHES France (1981 (short term), 1986, 1996), Schrédinger
Intema.t.i:ol'lal Institute for Mathematical-Physics (1993, 1995).

Profesorul Dan Burghelea a fost invitat sa prezinte conferinte de cate o
ora la 17 conferinte si colocvii internationale. D-sa a prezentat serii de cel
putin patru conferinte in sase centre importante de cercetari matematice. A
fost invitat si a prezentat pana in prezent conferinte in 67 de Universititi de
pe toate meridianele lumii.

Profesorul Dan Burghelea a publicat singur sau in colaborare 71 de lucrari,
devenite puncte de referinta, citate si utilizate din plin in cercetarea unora
dintre cele mai importante domenii ale matematicilor contemporane.

Profesorul Dan Burghelea a publicat lucrarile sale in prestigioase re-
viste de matematica din lume ca "Annals of Mathematics”, "Transactions
of Amer.Math.Society”, ”Journal of Differential Geometry”, ”Bulletin of
Amer.Math.Society”, ”Inventiones Math.”, "Topology”, ”Compositio Ma-
thematica”, "Mathematische Annalen”, ”Comm.Math. Physics”, ” Annales
Sci. de I’Ecole Normale Supérieure”, etc. D-sa a publicat 5 carti, dintre care
douna la editura Springer din Berlin.

Datorita personalitatii sale stiintifice si didactice si talentului sau orga-
nizatoric, profesorul Dan Burghelea a fost ales organizator al unor selecte
reuniuni stiintifice: Programul de analizd globala de la Institutul Banach
din Varsovia (1977), Conferinta de K-teorie algebrica a spatiilor topolo-
gice §i topologie geometrica de la Oberwolfbach (1986), Sesiunea speciala
a Societatii Americane de Matematica de coomologie ciclica, Miniprogramul
de K-teorie algebricd, omologie ciclica i automorfismele varietatilor de la
Institutul E.Schrodinger de Fizica Matematica din Viena (1993), Conferintele
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anuale de topologie geometricd de la Ohio State University, incepand cu anul
1989.

Aceast# prezentare sinteticid dovedeste evident valoarea cu totul iesita din
comun a cercetarilor stiintifice intreprinse de prof. Dan Burghelea.

Pentru o informare deplina si corecta, trecem succint in revista domeniile
matematice in care a cercetat prof. Dan Burghelea si unele dintre rezultatele
cele mai importante obtinute de D-sa.

Profesorul Dan Burghelea a adus contributii remarcabile in domeniile
topologiei algebrice, diferentiale si geometrice, geometriei si analizei globa-
le si anume in studiul categoriei omotopice a spectrelor semi-simpliciale, al
topologiei varietatilor Hilbertiene, al gradului de simetrie al varietatilor com-
pacte, al topologiei varietitilor algebrice, al tipului de omotopie al grupului
de difeomorfisme si homeomorfisme al varietatilor finit si infinit dimensio-
nale, al omologiei ciclice si al K-teoriei algebrice, al teoriei determinantilor
regularizati, al spatiului lasourilor libere neparametrizate al unui spatiu topo-
logic, al geometriei spatiilor de curbe neparametrizate si al teoriei geometrice
a functiilor, al teoriei omotopiei rationale precum si in studiul altor topici.

Intelegerea si descrierea tipului de omotopie al grupului de difeomorfisme
al unei varietati diferentiale sau grupului de homeomorfisme al unei varietati
topologice precum si compararea celor doua grupuri in cazul unei varietéti
diferentiale constituie a doua problema fundamentala a topologiei geome-
trice, prima problema fiind clasificarea varietatilor diferentiale si topologice si
compararea lor. Aceasta a doua problema fundamentala are multe implicatii
si aplicatii in topologie, geometrie diferentiala si fizica matematica (hidro-
dinamica, elasticitate gi gravitatie). Partea centrald a cercetarilor Profe-
sorului Burghelea in domeniul topologiei o constituie intelegerea tipului de
omotopie al grupului de automorfisme (difeomorfisme sau homeomorfisme)
al varietatilor. Vom mentiona in ordine cronologica o parte din contributiile
d-sale in aceasta directie. ..

Pentru varietati modelate peste un spatiu Hilbert infinit dimensional, la
sfargitul anilor 1960 d-sa a demonstrat ca grupul de difeomorfisme, grupul de
homeomorfisme gi monoidul echivalentelor omotopice sunt omotopic echiva-
lente. In colaborare cu P.Antonelli i P.Khan, in 1969, a aratat ca pentru
aproape toate varietdtile compacte de dimensiune mai mare ca 5 grupul de
difeomorfisme nu poate avea tipul de omotopie al unui grup Lie, asa cum este
cazul pentru celelalte dimensiuni. In acest scop a construit o aproximatie a
grupului de difeomorfisme (respectiv de homeomorfisme), dagsa numitul grup
de bloc-difeomorfisme (resp. bloc-homeomorfisme). La inceputul anilor 1970,
in colaborare cu R.Lashof, a descris relatia dintre tipul de omotopie al grupu-
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lui de difeomorfisme si tipul de omotopie al grupului de omeomorfisme in
termenii grupurilor clasice ale tolpologiei geometrice, GL,, si Top,, iar spre
sfargitul anilor 1970, in colaborare cu R.Lashof si M.Rothenberg a stabilit
relatia dintre bloc-automorfisme si automorfisme in termeni de K-teorie alge-
brica in sensul lui Waldhaussen, reugind sa calculeze grupurile de omotopie
relative ale perechii de spafii bloc-automorfisme si automorfisme, in rang
stabil. Tot la sfargitul anilor 1970 sunt de remarcat contributiile d-sale refe-
ritoare la calcularea K-teoriei algebrice Waldhaussen tensorizata cu un corp
de caracteristica zero in termeni de omologie ciclica si ulterior, in cola-
borare cu Z.Fiedorowicz, in termeni de omologie echivarianta a spatiului de
lasouri libere.

In perioada 1983-1985, in colaborare cu Z.Fiedorowicz, a introdus K-
teoria algebrica hermitiana pentru spatii topologice, oferind pentru ea metode
de calcul si a dovedit ca grupurile de omotopie rationala ale catului omotopic
dintre monoidul echivalentelor omotopice si grupul de difeomorfisme (respec-
tiv homeomorfisme) sunt calculabile in rang stabil de K-teoria algebrica her-
mitiana a varietatii subiacente si de clasele Pontriaghin ale varietatii.

Cercetarile mentionate au utilizat practic toate tehnicile existente in topolo-
gia diferentiala si teoria rationald a omotopiei i au relevat legaturi sur-
prinzatoare intre problema initiala si K-teoria algebrica, omologia ciclica,
omologia echivarianta a spatiului de lasouri libere. In acest ciclu de lucrari
un numar de conjecturi anterior formulate au fost rezolvate pozitiv, altele
negativ.

Am prezentat aspectul stiintific al activitatilor profesorului Dan Burghe-
lea, aspect ce justifica el insugi conferirea titlului de doctor honoris causa de
catre Universitatea de Vest din Timisoara. Mai exista un alt aspect care are
pentru Comisia de analiza o importantd cu totul deosebita.

Profesorul Dan Burghelea a lucrat ca cercetator stiintific in Romania din
1965 (anul absolvirii facultatii) pina in 1977 (anul parasirii Roméaniei). In
acest interval de timp (12 ani) profesorul Dan Burghelea a fost un entuzi-
ast, competent gi extrem de eficient promotor al activitatilor de cercetare
gtiintifica matematica in Romania. De aceasta activitate, desfasurata cu o
generozitate ce 1i face toatd cinstea, au profitat din plin colectivele de ge-
ometrie si topologie din toata tara, dar mai ales acela de la Universitatea
din Timisoara. D-sa a tinut cicluri de seminarii si conferinte, a participat
esential la activitatea unor gcoli de vara , a participat cu regularitate, fiind
intotdeauna un mentor stiintific important, la Conferintele Nationale anuale
de Geometrie si Topologie. Profesorul Dan Burghelea a condus cercetatori
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in obtinerea titlului de doctor in matematici, a participat in comisii de doc-
torat, intotdeauna incurajand si dand sperante celor ce se dedicau onest si
cu daruire cercetarii matematice. Multi ani el a fost membru al Comisiei de
Matematica a Ministerului Invatamantului.

De toata acecasta activitate, sub toate formele ei, matematicienii timisoreni
au profitat din plin. S& amintim de ciclurile de conferinte tinute aici la
Timigoara, cand intr-un tempo de neinchipuit geometrii timisoreni erau condusi
in miezul unor importante teorii matematice. Efectele dezastruoase ale unei
izolari sistematice, de neinfeles, nemotivabila, a cercetatorilor mate-
maticieni romani din unele domenii de cercetare, erau anihilate in parte da-
torita eforturilor de atunci ale Profesorului Dan Burghelea. Cu ajutorul
D-sale si al altor matematicieni s-a reusit mentinerea la un nivel acceptabil
a cercetarilor matematice din domeniul geometriei si topologiei in Universi-
tate. Marturie o stau volumele din Colectia de Monografii ale Universitatii
la care Dan Burghelea este autor sau coautor. Recunostinta noastra pen-
tru acea risipa de generozitate de atunci, cand conditiile de viata oferite
conferentiarului pentru saptamani intregi de lucru in Timigoara erau,
(eufemistic vorbind) modeste, motiveaza si ea sedinta de astazi a Senatu-
lui Universitatii de Vest din Timigoara.

In 1977 Profesorul Dan Burghelea a parasit Romania. Oricum ar fi ana-
lizate lucrurile, concluzia este cd D-sa, incontestabil un iubitor al patriei
sale cum putini sunt, a fost de fapt, intr-un anumit fel, alungat din tara.
Un matematician care tinuse pana atunci cursuri la 6 dintre cele mai pres-
tigioase universitai ale lumii, nu a putut ocupa prin concurs un post de
profesor la Universitatea din lagi. Postul a ramas liber. Profesorul Dan
Burghelea era prea tanar pentru postul de la lasi (aga a explicat decizia Mi-
nistrul Invatamantului de atunci). Motivul real a fost altul. Dan Burghelea
nu era membru de partid. Apoi lui Dan Burghelea i s-a permis sa plece
in strainatate. In urma plecarii a inceput o tracasare sistematica a familiei
de catre acele vestite organe de atunci, ce doreau sa ocupe cat mai rapid
confortabilul apartament al Profesorului din Bucuresti.

Ce a pierdut Romania prin plecarea profesorului Dan Burghelea, si a
atator altora, nu vom analiza aici. Dacad unii privesc trecutul referindu-
se doar la dezastrele din industrie gi agricultura, sa se stie ca analiza este
incomplets. Este necesar a se analiza §1 ce s-a petrecut in stiinta, in aceasta
"cea mai importanta forta de productie a secolului XX” De abia atunci
poate va fi inteleasa profunzimea dezastrului adus tarii de catre dictatura
comunista.

A venit revolutia, inceputa in decembrie 1989 aici la Timisoara. Profe-
sorul american Dan Burghelea nu gi-a uitat tara acum eliberati. El
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s-a intors imediat doritor sa ajute. Si a facut-o si o face iaragi cu
generozitate, competenta si eficacitate, beneficiari principali fiind noi, cei din
Timigoara. Astfel, trei matematicieni gi un inginer din Timisoara isi fac doc-
toratele la Ohio State University din Columbus. Profesorul Dan Burghelea
ne onoreaza si ne ajuta permitandu-ne sa-i trecem numele printre redactorii
asociatl ai revistel noastre ”Analele Universitatii din Timisoara”, seria de
matematica. Profesorul Dan Burghelea a venit gi vine la noi prezentand
intotdeauna conferinte asupra celor mai noi rezultate obtinute in cercetarea
gtiintifica matematica contemporana. Toate aceste elemente prezentate aici,
in acest traditional Laudatio, de catre comisia de analiza, constituie credem
deplina motivare a conferirii de catre Universitatea de Vest din Timisoara a
titlului de doctor honoris causa distinsului profesor american Dan Burghelea.

Al

Timigoara Comisia de analiza:

28.VIII.1995 | Pregedinte: prof.dr. Dan I. Papuc

g Membri:  decan, prof.dr. Viorel Radu
academician Radu Miron
prof.dr. Mircea Craioveanu
prof.dr. Mircea Puta



LAUDATIO

in honour of Professor Dan Burghelea

Honoured Rector,
Honoured Senate Members,
Ladies and gentelmens,

The West University of Timigoara is honouring and is being honoured
by the awarding, in this solemn meeting of the Senate, of the title of Doctor
Honoris Causa to Professor Dan Burghelea of the Ohio State Univer-
sity at Columbus, Ohio, U.S.A.

Honoured audience, by awarding the title of Doctor Honoris Causa,
the West University of Timigoara honours those who receive this title.

Argument: The West University of Timisoara is a relatively young aca-
demic education and research institution with a history of only 50 years.
During this short period, our university has become a well-known center
of culture, science and human civilisation, fully and deservedly integrated
within the network of similar institutions in the world. The surpassing of
unbelievable obstacles, imposed sometimes in the past on the development
of the university, through the policy of the dictatorial communist regime,
justifies today an optimistic view on the future development of our univer-
sity.

The past has its own value. Mathematicians know that in Timisoara, in
1823, a young Hungarian oficer, Janos Bolyai, defined and studied for the
first time in the world a non-Euclidean geometric space. The present with
its true achievements allows daring hopes for the future.

A matter of pride but also of overwhelming importance is the contribution
of our university to the present view of Timigoara, which is an example for
many people, a matter of pride for democratic Romania.

Let us explain:
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Six years ago, in Timigoara, people thought and died for freedom, for
democracy. The University had its own role in the events.

Various ethnic groups live harmoniously in Timisoara: Romanians (the
majority), Hungarians, Germans, Serbs, Gipsies, Jews, etc. It is not the
ethnic origin of the individual that counts for the citizens of Timigoara, but
his moral and professional value.

There are many religious faiths in Timigoara, Christian and nonChris-
tian, their members, gathered periodically in great ecumenical services, pray
together to their Gods for understanding, welfare, peace.

In a world governed by crime and ethnically and religiously motivated
wars (we only mention Ireland, Israel, and especially former Yugoslavia, so
unhappy and so close to Timisoara), the town of Timigoara is a great example
that things can be solved differently. The University of Timigoara has greatly
contributed to the existence of this exceptional state of confidence and co-
operation among people of various ethnic groups and religious faiths. It has
firmly promoted democracy, tolerance, general human values. We think that
this contribution lends value and prestige to the titles of Doctor Honoris
Causa that the University awards.

Today this solemn meeting of the Senate of the West University of Timi-
soara is held to honour professor Dan Burghelea of the Ohio State Uni-
versity, Columbus, Ohio, U.S.A.

Honoured Rector,
Honoured Senate Members,
Ladies and gentelmens,

The West University of Timigoara is deeply honoured today to award
the title of Doctor Honoris Causa to professor Dan Burghelea.

Professor Dan Burghelea is a graduate, the 1965 series, from the Depart-
ment of Mathematics of the University of Bucharest. In 1968, at the age of
25, he obtained the title of doctor in mathematics and in 1972, at the age of
29, the title of "doctor docent” in mathematics, both titles awarded under
the auspices of the University of Bucharest, Romania.

From graduation (1965) till 1970 professor Dan Burghelea was a scientific
researcher at the Mathematical Institute of the Romanian Academy. Between
1970, when the Institute ended its activity, and 1977 he worked at the Atomic
Physics Institute, Bucharest, and then at the Institute for Scientific and
Technical Creation (INCREST) Bucharest. In 1977 he left for the USA.
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Since 1979 he has been professor at the Ohio State University, Columbus,
Ohio, USA.
° ® 3
In the contemporary mathematical world, professor Dan Burghelea is a
first rank scientific personality. We support this statement with the following:

Professor Dan Burghelea has been ”visiting professor”, often for a period
of one year at some of the most prestigious scientific institutions through-
out the world: Institute For Advanced Study Princeton (1969, 1978 (short
term)), University of Geneva (1969), University of Bonn (1972), University
of Chicago (1974, 1979), University of Paris (1974, 1991 (short term.)), Rut-
gers University (1978), ETH, Zirich (1985, 1986, 1992-1993), Max Planck
Institute (1986), IHES France (1981 (short term), 1986, 1996), Schrédinger
International Institute for Mathematical Physics (1993, 1995).

Professor Dan Burghelea has been invited to deliver one-hour lectures
at 17 international conferences and colloquia. He has presented series of at
least four lectures in six important centers of mathematical research. He has
been invited to and has delivered lectures in sixty-four universities all over
the world.

Professor Dan Burghelea has published, alone, or in collaboration, 71
papers, which have become points of reference. quoted from and used fully
in the research done in some of the most important domains of contemporary
mathematics.

Professor Dan Burghelea has published his papers in famous mathemati-
cal journals of the world, such as: ”Annals of Mathematics”, ” Transactions
of Amer. Math. Society”, "Journal of Differential Geometry”, ”Bulletin
of Amer. Math. Society”, "Inventiones Math.”, "Topology™, ”Compositio
Mathematica”, "Mathematische Annalen”, ”Comm. Math. Physics”, ” An-
nales Sci. de ’Ecole Normale Supérieure”, etc. He has published five books,
two of which at the Springer-Verlag in Berlin.

Owing to his scientific and didactic personality, and to his organisational
talent, professor Dan Burghelea organised select scientific reunions: the pro-
gram of global analysis at the Banach Institute, Warsaw (1977), The Con-
ference of algebraic K-theory of topologic spaces and geometrical topology,
Oberwolfbach (1986), the Special Session of the American Mathematical So-
ciety of Cyclic Cohomology, the Miniprogram of the Algebraic K-theory,
Cyclic Homology and the Automorphisms of Manifolds, the E. Schrédinger
International Institute for Mathematical Physics, Vienna, 1993, the Annual
Conferences of Geometrical Topology at the Ohio State University, starting
with 1989.
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This brief presentation clearly proves the exceptional value of the scientific
research carried out by professor Dan Burghelea.

For full and correct information we will succintly review the mathematical
domains professor Dan Burghelea has done research in and some of the most
important results obtained by him.

Professor Dan Burghelea has made remarkable contributions to the do-
mains of algebraic, differential and geometrical topology, geometry and global
analysis, namely to the study of the homotopic category of semi-simplicial
spectra, of the topology of Hilbert manifolds, of the degree of symmetry of
compact manifolds, of the topology of algebraic manifolds, of the homotopy
type of the group of diffeomorphisms and homeomorphisms of the finite and
infinite dimensional manifolds, of the cyclic homology and of the algebraic K-
theory, of the theory of regularized determinants, of the unparametrized free
loop space of a topological space, of the geometry of spaces of unparametrized
curves and of the geometrical theory of functions, of the rational homotopy
theory, as well as to the study of other topics.

The understanding and the description of the homotopy type of the group
of diffeomorphisms of a differential manifold or of the group of homeomor-
phisms of a topological manifold and the comparison of the two groups in
the case of a differential manifold is the second fundamental problem of ge-
ometrical topology, the first one being the classification of differential and
topological manifolds and their comparison. This second fundamental pro-
blem has many implications and applications in topology, differential geome-
try and mathematical physics (hydrodynamics, elasticity and gravitation).
The central part of professor Burghelea’s researches in the domain of topo-

logy is the understanding of the type of homotopy of the group of auto-
morphisms (diffeomorphisms and homeomorphisms) of manifolds. We will
mention, chronologically, some of his contributions in this respect.

For manifolds modeled over an infinite-dimensional Hilbert space, in the
late 60 s, he proved that the group of diffeomorphisms, the group of home-
omorphisms and the monoid of homotopy equivalences are homotopically
equivalent. In 1969 he showed, in collaboration with P.Antonelli and P.Khan,
that for almost all compact manifolds of dimension bigger than 5, the group
of diffeomorphisms cannot have the homotopy type of a Lie group, as is the
case for the other dimensions. To this end he built an approximation of
the group of diffeomorphisms (respectively homeomorphisms), the so-called
group of block-diffeomorphisms (respectively block-homeomorphisms). In
the early 70 s, in collaboration with R.Lashof, he described the relation be-
tween the homotopy type of the group of diffeomorphisms and the homotopy
type of the group of homeomorphisms in terms of the classical groups of
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geometrical topology, GL, and Top, and in the late 70 s, in collaboration
with R.Lashof and M.Rothenberg, he established the relation between block-
automorphisms and automorphisms in terms of the algebraic K-theory in
Waldhaussen’s sense, succeeding in calculating the relative homotopy groups
of the pair of spaces block-automorphisms and automorphisms, in stability
range. In late '70 s too he made remarkable contributions to the calcula-
tion of the Waldhaussen algebraic K-theory, tensorised with a zero charac-
teristic field, in terms of cyclic homology, and later, in collaboration with
Z.Fiedorowicz, in terms of equivariant homology of the space of free loops.

Between, 1983 and 1985, in collaboration with Z.Fiedorowicz, he intro-
duced the hermitian algebraic K-theory for topological spaces, offering me-
thods of calculation for it, and he proved that the rational homotopy groups
of the homotopy quotient between the monoid of homotopy equivalences and
the group of diffeomorphisms (respectively homeomorphisms) can be calcu-
lated in stability range by the hermitian algebraic K-theory of the subjacent
manifold and by the Pontriaghin classes of the manifold.

The above-mentioned researches used practically all the existing tech-
niques in differential topology and in the rational homotopy theory and they
revealed surprising connections between the initial problem and the alge-
braic K-theory, cyclic homology, the equivariant homology of the space of
free loops. A number of previously formulated conjectures were solved posi-
tively, others negatively in this cycle of papers.

We have presented the scientific side of professor Burghelea’s activity, an
aspect which at itself justifies the awarding to him of the title of Doctor
Honoris Causa by the West University of Timisoara. There is still another
aspect which has an outstanding importance for the committee of evaluation.

Professor Dan Burghelea worked as a scientific researcher in Romania
from 1965 (the year of his graduation) till 1977 (the year he left Romania).
During this interval (12 years) professor Dan Burghelea was an enthusiastic,
competent and extremely efficient promoter of activities of scientific research
in Romania. The geometry and topology departments all over the country
but especially that of the University of Timigoara have fully benefited by this
activity which was carried out with a generosity that honours the professor.
He delivered cycles of seminars and lectures, he essentially contributed to
the activity of summer schools. He always participated in and was an impor-
tant scientific adviser at the annual National Conferences of Geometry and
Topology. Professor Dan Burghelea has been an adviser to many researchers
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in obtaining the title of Doctor in Mathematics, he was a member in the
Doctoral Commission, always encouraging and buildings hopes in those who
dedicated themselves honestly and generously to mathematical research. For
many years he was a member of the Mathematical Commission of the Minis-
try of Education.

The mathematicians of Timisoara have fully benefited by this activi-
ty. Let us mention a cycle of conferences held here when the geometers
of Timigoara were being led, at an incredible speed, to the core of impor-
tant mathematical theories. The disastrous effects of systematic, incredible,
unmotivated isolation of the Romanian mathematicians-researchers of some
domains of activity were annihilated partly thanks to the efforts of professor
Dan Burghelea at the time. With his help and with that of other mathemati-
cians, the scientific researches in geometry and topology at our University
where maintained at an acceptable level. The volumes in the Collection of
Monographs of our University in which professor Dan Burghelea appears as
author and co-author stands proof for this. Our gratitude for that waste of
generosity at the time when the living conditions offered to the lecturer for
long working weaks in Timigoara were (euphemistically speaking) modest is
also a reason for today’s meeting of the Senate of the West University of
Timisoara.

In 1977 professor Dan Burghelea left Romania. No matter how things
are analysed, the conclusion is that the professor, a lover of his country as
few people are, was in fact, in a certain way banished from the country.
A mathematician who had till then held courses of lectures at six of the
most famous universities in the world could not get a job, by contest, of
professor at the University of lagi. The job remained vacant. Professor Dan
Burghelea was too young for the position in lasi (this was the explanation
of the Minister of Education of that time for the decision). The reason
was different. Professor Dan Burghelea was not a party member. Then
Dan Burghelea was allowed to go abroad. After his departure, a systematic
harassment of his family began by the well- known bodies of the time, who
wanted to get hold, as soon as possible, of the comfortable apartment of the
professor in Bucharest.

We will not analyse here what Romania lost through the departure of
professor Dan Burghelea and of so many others. If some people look at the
past referring only to the disasters in industry and in agriculture, they should
know that the analysis is incomplete. One must analyse also what happened
in science in this "most important productive force of the 20"* century” Only
then one can understand the depth of the disaster caused to this country by
the communist dictatorship.
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Then the revolution came, revolution started in December 1989 here in
Timigoara. The American professor Dan Burghelea could not forget his now
free country. He came back soon wishing to help and he did that and he
is doing it with generosity, competence and efficiency, the main beneficiaries
being us here in Timigoara. Thus three mathematicians and an engineer
of Timigoara are working for their doctorates at the Ohio State Univer-
sity, Columbus, USA. Professor Dan Burghelea honours us and assists us
by allowing us to list his name among the associate editors of our journal
” Analele Universitatii din Timigoara”, the mathematical series. Professor
Dan Burghelea has kept coming to our University for lectures on latest results
obtained in contemporary mathematical scientific research. All the elements
presented here in this traditional Laudatio by the committee of evaluation
are, we think, the full motivation for the awarding, by the West Univer-
sity of Timisoara, of the title of Doctor Honoris Causa to the distinguished
American professor Dan Burghelea.

Committee of evaluation:

President: prof.dr. Dan 1. Papuc

Members: dean, prof.dr. Viorel Radu
member of Romanian Acad. Radu Miron
prof.dr. Mircea Craioveanu
prof.dr. Mircea Puta

Timigoara
August 28, 1995
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DIZERTATIE

prezentatd de Prof. Dan Burghelea
Ohio State University
Department of Mathematics

Columbus, Ohio, U S A

'MATEMATICA VAZUTA DIN INTERIOR SI EXTERIOR

(titlu alternativ: matematica dinauntru si dinafara)

Rezumat

Ca orice domeniu de intensa activitate intelectuala matematica pune
probleme fundamentale ca: Ce este?, Cum se face? La ce serveste? Raspunsul
la aceste intrebari este subiectiv, istoric §i incomplet, cu toate acestea intot-
deauna interesant.

De raspunsul la aceste probleme depinde in mare masura de catre cine
si cum sunt alocate resursele materiale pentru aceasta activitate. Prezenta
expunere este mai putin destinati a raspunde problemelor mentionate si
mai mult formulirii de subprobleme la problemele mentionate cu comentarii
bazate in cea mai mare masura pe experienta mea de cercetator si profesor.
Voi impértagi ginduri i informatii mai mult sau mai putin accesibile observa-
torului interesat dar neimplicat in procesul competitiv al cercetarii matema-
tice precum si perceptii ale unor nematematicieni cu interes si simpatie pen-
fru matematici. Expunerea are trei parti, Partea 1: Ce este matematica?,
Partea 2: Matematica in zilele noastre, Partea 3: Matematica si societatea
contemporana.

[ prima parte problemele discutate vor fi:
1: Este matematica stiintd, arta, limbaj, mod de gandire?
2: Este universul matematic real? obiectiv?
Consideratii despre
3: conceptul matematic si locul sdu in universul matematic
vor completa aceasta discutie.
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In partea a doua voi aborda urmatoarele topici:
1: Domeniile traditionale de matematica, relevanta clasificarii matematicii
in algebra, analiza, geometrie, etc.
2: ”Valoare” in matematica.
3: Matematicieni si rezultate de matematica.
4: Relatia speciala dintre matematica si fizica.

In 1 voi discuta:
1.1: algebra versus analiza,
1.2: algebra versus geometrie,
1.3: analiza versus geometrie,
1.4: semnificatia celor trei domenii fundamentale in interiorul si in exteriorul
matematicii. Ce reflecta domeniile de matematica, problematica?, limbaj?,
metoda de abordare?.

In 2 voi explica ce infeleg prin:
2.1: matematica teoretica (fundamentald) versus matematica problematica.
2.2: matematica speculativa versus matematica concreta
2.3: matematica pura versus matematica aplicata
2.4: matematica "soft” versus matematica "hard”
si voi discuta
2.5: tipuri de matematicieni gi atitudini in cercetarea matematica contem-
porana.

In 3 voi prezenta consideratii cu privire la "valoare” in cercetarea mate-
matica contemporana. Voi explica ce inteleg prin:
3.1: matematica buna, matematica utila, matematica importanta
3.2: originalitate si relevanta in matematica
precumn si rolul jucat de
3.3: moda si charisma in matematica.

In 4 voi prezenta:

4.1: ganduri despre cativa matematicieni de charisma si influenta lor in
dezvoltarea matematicii (Hilbert, Grothendieck, Gelfand, Atiyah, Thurston.
Witten)

4.2: ganduri despre cativa matematicieni de mare originalitate: Riemann,
H.Weyl, E.Cartan, Kolmogoroff, Milnor, Smale) si influenta lor in dezvoltarea
matematicii

4.3: ganduri despre cateva din rezultate matematice importante obfinute in
ultimii ani.

In partea a treia voi prezenta consideratii cu privire la
I: rolul matematicii ca o componenta a educatiei generale (formativ, infor-
mativ).
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2: accesibilitatea matematicii, matematica pentru elite.
3: perceptia publica despre matematica gi importanta el.
4: matematica si libertate spirituala, viitorul matematicii in Europa (fosta

de Est).

5: finantarea matematicii in societatea contemporana.
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SPEECH

delivered by Prof. Dan Burghelea
The Ohio State University
Department of Mathematics
Columbus, Ohio, U S A

MATHEMATICS SEEN FROM THE INSIDE AND FROM THE
OUTSIDE

Abstract

Like any domain of intense intellectual activity, mathematics raises basic
problems such as: What is it? How do we work with it? What is its useful-
ness? The answer to these questions is subjective, historical and incomplete
and yet always interesting.

The answer to these questions is very important for the decision as to who
allocates material resources and how these resources are allocated for this
activity. The present speech intends less to answer the problems mentioned
above and more to formulate some of their subproblems, with comments
based largely on my experience of researcher and teacher. I shall present
thoughts and information, more or less accessible to the observer, interested
but uninvolved, in the competitive process of mathematical research, as well
as perceptions of people other than mathematicians who show interest in
and who favour mathematics. My speech has three parts: Part one: What is
mathematics?, Part two: Mathematics today, Part three: Mathematics and
contemporary society.

In the first part the problems to be discussed will be:
1: Is mathematics a science, an art, a language, a way of thinking?
2: Is the mathematical universe real? objective?
Considerations on
3: the mathematical concept and its place in the mathematical universe will
complete this discussion.
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In the second part I will tackle the following topics:
1: Traditional mathematical domains, the relevance of the classification of
mathematics into algebra, mathematical analysis, geometry, etc.
2: ”Value” in mathematics.
3: Mathematicians and results in mathematics.
4: The special relation between mathematics and physics.

Under 1 I will be discussing:
1.1: algebra versus mathematical analysis.
1.2: algebra versus geometry.
1.3: mathematical analysis versus geometry.
1.4: the signifiance of the three fundamental domains inside and outside
mathematics. What do the mathematical domains reflect, content?, lan-
guage?, manner of approach?.

Under 2 I will explain what I mean by:
2.1: theoretical (fundamental) mathematics versus problem-solving mathe-
matics.
2.2: speculative mathematics versus concrete mathematics.
2.3: pure mathematics versus applied mathematics.
2.4: "soft” mathematics versus "hard” mathematics.
and I will discuss
2.5: types of mathematicians and attitudes in contemporary mathematical
research.

Under 3 I will present considerations related to "value” in contemporary
mathematical research. [ will explain what I mean by:
3.1: good mathematics, useful mathematics, important mathematics.
3.2: originality and relevance in mathematics.
as well as the role played by
3.3: fashion and charisma in mathematics.

Under 4 [ shall present:
4.1: thoughts related to a number of charismatic mathematicians and their
impact on the development of mathematics (Hilbert, Grothendieck, Gelfand,
Atiyah, Thurston, Witten).
4.2: thoughts related to a number of mathematicians of great originality:
Riemann, H.Weyl, E.Cartan, Kolmogoroff, Milnor, Smale and their impact
on the development of mathematics.
4.3: thoughts related to some of the important mathematical results obtained
lately.

In the third part I shall present some considerations on:
1: the role of mathematics as a component of general education (formative,
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informative).

2: accessibility of mathematics, mathematics for the élite.

3: public perception of mathematics and its importance.

4: mathematics and spiritual freedom, the future of mathematics in Europe
(formerly Eastern Europe).

5: financing of mathematics in contemporary society.
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