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Téhoku Math. Journ.
31(1979), 165-178.

ON THE GAUSS-BONNET FORMULA ON
ODD-DIMENSIONAL MANIFOLDS

A. REVENTOS

(Received February 2, 1978, revised April 17, 1978)

1. Imtroduction. This work can be considered as a continuation of
“A formula on some odd-dimensional Riemannian manifolds related to
the Gauss-Bonnet formula” by S. Tanno [7].

Let B be a compact orientable Riemannian manifold of dimension 2n.
The Gauss-Bonnet-Chern formula says

(1) S Q = 2»zn! A(B)

where @ denotes the Gauss-Bonnet form and X(B) is the Euler-Poincaré
characteristic. In this formula even dimensionality is essential. If B is
odd-dimensional, then X(B) = 0. However, for odd-dimensional manifolds,
we can think on the possibility of finding an analogous formula in which
the right hand side is a certain expression containing the Betti numbers.
T — T
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Sistemes Dinamics

ON THE NUMBER OF FIXED POINTS FOR A CONTINUOUS
MAP OF A FINITE CONNECTED GRAPH

by

JAUME LLIBRL AND AGUSTI REVENTOS

ABSTRACT.

Let F, be a bouquet of n circles. For an arbitrary continuous map f:
Fn = Fp we shall define a non-negative integer m (f), easily computable in terms
of the induced homomorphism fy: 7, (Fp) = m (Fp). This integer is the best
lower bound of the number of fixed points for the homotopy class of f. This
result generalizes the well known fact that a continuous map f of the circle into
itself has at least m (f) =|1 — degree (f)| fixed points.

L S — —

Avch. Math., Vol. 39, 331--334 (1982) 0003-889X /82/3904-0331 § 2.30/0
@© 1982 Birkhiuser Verlag, Basel

On the structure of the set of periodic points of a continuous map
of the interval with finitely many periodic points

By

Javye Lumser and Acustr REVENTSS

L Introduetion. T.ct T denote a closed interval on the real fine and et C9(Z, I)
fhote the space of continuous maps from I into itself. For je CO{I, I) let P(f)
€note the set of positive integers £ such that f has a periodic point of period &

(see section 2 for definitions).

From Sarkovskii’s theorem we know: (1) if P(f)is finite then P (f) = {1,2, 4, ...,27}
for some integer # == 0 (sce [3], [4] or [5)), (i1) if P is a periodic orbit of f of period 2,
then f has a periodic orbit of period 2%, which is contained in {min £, max P{ for
tach f — 0,1,...,m—1 (see [5]). In this paper we study the relation between
these orbits,

Our main result is the following.

Theorem A. Let fe CO(I, I) and suppose P(f) = {1,2,4,...,2%}. Then for any
Periodic orbit of period 2m, with m = n, there exist m -\ 1 periodic orbits of periods
L,2,4, .. 2m such that the 2% periodic poinds of period 2% are separated by the
U9 g v 4961 — 9k — | fiwed points of ", jor any k=1,2,...,m
(sce Fia. 1 for m — 3).

...13 més amb J. Llibre
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Bull. Sc. math., 2¢ série,
106, 1982, p. 337-350.

HOMOGENEOUS CONTACT COMPACT MANIFOLDS
AND HOMOGENEOUS SYMPLECTIC MANIFOLDS

BY

AntoNiO DIAZ MIRANDA and Acustt REVENTOS (*)

Univ. Autonoma de Barcelona

e

RESuUME. — On montre que la fibration de Boothby et Wang donne une correspondance
bijective entre ’ensemble des variétés compactes homogénes de contact (& une équivalence pres)
et celui des variétés compactes, simplement connexes, homogénes symplectiques dont la forme
symplectique est entiére (2 une équivalence prés). Ceci compléte certains résultats partiels de 2
Boothby et Wang sur les variétés homogénes de contact. D’autres résultats sur les espaces Etu Gmie ers

homogénes symplectiques sont aussi prouvés. A g usti Re Gr('isse
: ventg
ABSTRACT. — In this paper we prove that the Boothby and Wang fibration gives us a bijective Universidad Autonoma de Barc;::as
correspondence between the set of homogeneous contact compact manifolds (up to equivalence) e -
and the set of homogeneous symplectic, simply connected compact manifolds whose symplectic mmwdemmmmcxv-m AAL
form is integral (up to equivalence). This completes some partial results of Boothby and Wang Wemes 3d€ OCtUbfe de 2008 1230,}0{33 L"—N'V—En“mw »\ujmmw m

on homogeneous contact manifolds. Other results on homogeneous symplectic spaces are also )

proved. | e r—
{*) Texte présenté par A. AVEZ, recu le 22 octobre 1980, révisé le 22 décembre 1980.
Classification-matiéres AMS (MOS) 1980 : 53 C 30, 53 C 15.
Vedeites-matiéres : homogeneous manifolds, contact, symplectic.

Antonio DiAzZ MIRANDA, Sangenjo, 9, Madrid-34 (Espagne).
Agusti Reventos, Portola 22, Barcelona 23 (Espagne).
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COMPACT HAUSDORFF FOLIATIONS ISRAEL JOURNAL OF MATHEMATICS, Vol 47, No 4, 1984

M. Nicolau and A. Reventds

Seccid de Matematiques
Universitat Autdnoma Barcelona (SPAIN)

ON SOME GEOMETRICAL PROPERTIES
OF SEIFERT BUNDLES

§0. Introduction

In [4] Haefliger defines for each oriented foliation Ff a linear
operartor ;F (the integration along the leaves) with similar proper- B
ties to those of the integration over the fibres on fibre bundles, M. NICOLAU AND A. REVENTOS

We use this operator to obtain a differentiable version of the Gysin

ABSTRACT
In this paper we use the integration along the leaves introduced by Haefliger in
1980 to obtain a differentiable version of the Gysin sequence and Euler class for

sequence and Euler class for a compact Hausdorff sphere foliation. From
this we show that the vanishing of this class is related to the existen

€& OF: a-Rusmannian: Seansverse Soliaton. compact Hausdorff orientable foliations with generic leaf the sphere S”. From

) . ) this we give a geometrical significance to the vanishing of the Euler class on
We also use the integration along the leaves to obtain an integral for- Seifert bundles. We also obtain an integral formula on Seifert bundles similar to
mula, of Gauss-Bonnet tipe, which generalizes a result by Duchamp con- the Gauss-Bonnet one

tained is his thesis [1].

§1. Introduction

In [3] Haefliger defines for each oriented foliation %, a linear operator { 5 (the
integration along the leaves) which has similar properties to those of the

integration over the fibres on fibre bundles.




Santalo

ACADEMIA NACIONAL DE CIENCIAS BUENOS AIRES, 23 de febrer de 1985
EXACTAS, FISICAS Y NATURALES

REPUBLICA ARGENTINA

Estimat amic Reventds:

Moltes fracies per el seu trevall, amb en
Gallego, sobre la conjectura -fallida- L/F-s 1 . Es un resultat
que considero interessant i curids, que fa veure un nou aspecta del
pla hiperbolic. Per la geometria integral, la consecuencia serd

qeu tindrem que seguir imposant la condicid de h-convexitat. E

Com ja varem parlar, crec que seria interessant, 1 ara,
en vista al seu contraexemple, no massa dificil, estudiar que passa
en n dimensions, mexm al menys per n=3 ., Li envio una nota meva
en que es considera el "cas euclidiad" de n dimensions. Per 17es-
pai hiperbolic de 3 dimensions, per les esferes es F/V-¥2, M/F=1, |
3 M/V-~>2 . Suposc que lo mateix deu valer per h-convexes, pero tampoc
; ho he provat. Es podria estudiar.
|

Per ara no tinc pas planejat cap viatge a Catalunya,
pero en tot cas ja 1 avisaria; m agradaria molt conversar.

Saludos per en Gallego y¥ i una forta abrassada als dos.
*  Cordialment

———




Hiperbolic

J. DIFFERENTIAL GEOMETRY
21 (1985) 63—72

ASYMPTOTIC BEHAVIOR OF CONVEX SETS
IN THE HYPERBOLIC PLANE

E. GALLEGO & A. REVENTOS

1. Introduction

In this note we study the following problem posed by L. A. Santalo and I.
Yarnez in [5]:

“Let C(t) be a family of bounded closed convex sets in the hyperbolic plane,
depending on the parameter t (0 < t) and such that C(t,) C C(¢,) for t; < t,.
Assume that for any point P of the plane there is a value tp of t such that, for all
t > tp, we have P € C(t). We then say that C(t) expands over the whole plane
as t = oo. If F(t) and L(t) denote respectively the area and length of C(1),

prove that:
. L(2) 1/2
lim =2 = (-K)",
lim 2y = (K)

where K < O is the curvature of the hyperbolic plane”.
L e —
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J. Math. Soc. Japan
Annales Faculté des Sciences de Toulouse Vol. IX, n°2, 1988 Vol. 48, No. 4, 1%96

Transverse structure of Lie foliations

Unimodular Lie Foliations
By Blas HERRERA, Miquel LLABRES

M. LLABRES() and A. REVENTSs(D) and Agusti REVENTOS

(Received Apr. 7, 1994)
(Revised Dec. 5, 1994)

RESUME. — Soit F un G-feuilletage de Lie de codimension n sur une variété

compacte M. 0. Introduction.
Nous étudions la relation entre H(G) et I'espace de cohomologie basique i A S . .
H(M/F). Nous démontrons que en général H*(G) # H*(M/F); nous I'his paper deals with the problem of the realization of a given Lie algebra
donnons des conditions suffisantes pour I'inclusion H*(G) C H*(M/F) et as transverse algebra to a Lie foliation on a compact manifold.
pour I’égalité H™(G) = H™*(M/F). . wivcw . 25 1 |
) Lie foliations have been studied by several authors (cf. [4], [5], [6], [12],
Finalement, si F est un flot de Lie avec H" (M/F) # 0 nous caractérisons The i £ thi . h e
quand F est de type homogéne en termes de ss classe d'Euler. [17]). The importance of this study was increased by the fact that they arise
in Molino’s classi i f Ri i liati . [14]).
ABSTRACT.— Let F be a codimension n Lie G-foliation on a compact naturally 0 o 3 o Hcgtion 0 Rlemanma.n Toliatioss (6f [ )
manifold M. To each Lie foliation are associated two Lie algebras, the Lie algebra ¢ of
We study the relation between H(¢) and the cohomology space H(M/F). the Lie group on which the foliation is modeled and the structural Lie algebra
We show that in general H*(G) # H*(M/F) and we give sufficient condi- [ & ra i he Li | ra of the Li iati ict
tions for the inclusion H*(G) C H*(M/¥) and for the equality H™(g) — Jf. The latter algebra 1's t ie algebra f) t 'Lu? foliation & restricted to
H™(M/F). the closure of any one of its leaves. In particular, it is a subalgebra of ¢. We
Finally, if F is a Lie flow with H®(M/F) # 0 we characterize when ¥ is remark that 4 is canonically associated to %, but & is not.

homogeneous in terms ot its Euler class. Thus two interesting problems are naturally posed: the realization problem

and the change problem.

e

J. Math. Kyoto Univ. (JMKYAZ) 455
37-3 (1997) 455-476

The transverse structure of Lie flows of codimension 3
By

Blas HERRERA and Agusti REVENTOS
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C. R. Acad. Sci. Paris, t. 306, Série I, p. 675-679, 1988

675

Geomeétrie différentielle/Differential Geometry

Curvature and plane fields

Eduardo GALLEGO et Agusti REVENTOS

Abstract — Let M be an oriented Riemannian manifold equipped with two oriented, complemen-
tary and orthogonal distributions of planes # and .
Following Albert [1] we obtain some change integral formulas in the sense that on one side of
' them there is a term depending on the geometry of the manifold (curvature), and on the other side
there are terms depending on the geometry of the plane fields (curvature, integrability and second
fundamental form).
We generalize a result from [3] to arbitrary codimension and avoiding the integrability condition.

Courbure et champs de plans

Résumé — Soit M une variété riemannienne orientée munie de deux champs de plans ¥ et X
orientés, orthogonaux et complémentaires ['un de l'autre.

Suivant Albert [1] on obtient quelques formules intégrales donnant des relations entre la géométrie
de la variété d'une part, et celles des champs de plans (courbure, intégrabilité et deuxiéme forme
Jfondamentale), d autre part. -

On généralise un résultat de [3] a codimension arbitraire et sans hypothése d'intégrabilité.

Publicacions Matematiques, Vol 33 (1989), 417—422.

GROUPOIDES RIEMANNIENS

E. GALLEGO, L. GUALANDRI, G. HECTOR ET A. REVENTOS

Abstract

We propose a definution of a riemannian groupoid, and we show that the
Stefan foliation that it induces is a riemannian (singular) foliation. We
also prove that the homotopy groupoid of a riemanntan {regular) foliation
15 @ riernannian groupoid.

TRANSACTIONS OF THE
AMERICAN MATHEMATICAL SOCIETY
Volume 326, Number 2, August 1991

LIE FLOWS OF CODIMENSION 3

E. GALLEGO AND A. REVENTOS

ABSTRACT. We study the following realization problem: given a Lie algebra
of dimension 3 and an integer ¢, 0 < ¢ < 3, is there a compact manifold
endowed with a Lie flow transversely modeled on & and with structural Lie
algebra of dimension g ? We give here a quite complete answer to this problem
but some questions remain still open (cf. §2).




Geometria Integral

ta 76: 275-289, 1999. 275

lishers. printed in the Nethcrlands.

Geometriac Dedica
© 1999 Kluwer Academic Pub

our of -Convex Sets 1N the

Asymptotic Behavi
Hyperbolic Plane

EDUARDO GALLEGO" and AGUSTI REVENT()S
08193 Bellaterra, Barcelona,

ni de Matematiques, Universitat Autonoma Je Barcelona,

Departame
Spain. e-mail: {gallego, agusti}@mat.uab.es

n: 10 November 1998)

998; revised versio!
anding over the

Abstract. 1t {s known that the limit Area/Length for a sequence of convex sets exp
whole hyperbo\'\c plane is less than of equa 5 xactly 1 when the sets considered are convex
with respect t©© horocycles. We consider geodesics and horocycles as paﬂ'\cu\ar cases of curves of

i < ) < 1andwe study the above limit Area/Length as 2

constant geodesic curvature > with 0 =

function of the parameter A.
2A10.

Mathematic Subject Classifications (1991): Primary 52A55; Secondary 3

(Rece'wed'. 1 July 1

Key words: integral geometry, hyperbo\ic plane, J.-convex set.

Figure 2. A-geodesic segments with end points A and B'.
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A kinematic formula for the total absolute curvature
of intersections

E. Gallego, A. Reventos, G- Solanes and E. Teufel”

(Communicaled by K. Strambach)

ace, one fixed and the other

Abstract. ~ Given tW0 surfaces in three dimensi
moved by rigid motions, we consider the total absolute curvat rsection curves. In this
paper we investigate the integral of these total absolute curvatures over all motions. Under some
geometric conditions we obtain kinematic formulas, and with weaker conditions we get upper and
er bounds for the average number of connected

Jower bounds. Finally, as applications, W obtain upp!
components of the intersections, and we give Hadwiger conditions for a convex domain to be able

to contain another one.
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What did Gauss read in the 4ppendix?

Judit Abardia ®*, Agusti Reventos®, Carlos J. Rodriguez >*

& Institut fiir Mathematik, Goethe-Universitit Frankfurt, Frankfurt, Germany
Y Departament de Matematiques, Universitat Autonoma de Barcelona, Bellaterra (Barcelona), Spain
¢ Universidad del Valle, Cali, Colombia

Available online 4 May 2012

Abstract

In a clear analogy with spherical geometry, Lambert states that in an “imaginary sphere” the sum of the
angles of a triangle would be less than 7. In this paper we analyze the role played by this imaginary sphere
in the development of non-Euclidean geometry, and how it served Gauss as a guide. More precisely, we analyze
Gauss’s reading of Bolyai’s Appendix in 1832, five years after the publication of Disquisitiones generales circa
superficies curvas, on the assumption that his investigations into the foundations of geometry were aimed at
finding, among the surfaces in space, Lambert’s hypothetical imaginary sphere. We also wish to show that
the close relation between differential geometry and non-Euclidean geometry is already present in Janos Bol-
yai’s Appendix, that is, well before its appearance in Beltrami’s Saggio. From this point of view, one is able
to answer certain natural questions about the history of non-Euclidean geometry; for instance, why Gauss
decided not to write further on the subject after reading the Appendix.
© 2012 Elsevier Inc. All rights reserved.
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ARCHIVUM MATHEMATICUM (BRNO)
Tomus 50 (2014), 219-236

EVOLUTES AND ISOPERIMETRIC DEFICIT IN
TWO-DIMENSIONAL SPACES OF CONSTANT CURVATURE

JuLiA Curi AND AcusTi REVENTOS

ABSTRACT. We relate the total curvature and the isoperimetric deficit of
a curve 7 in a two-dimensional space of constant curvature with the area
enclosed by the evolute of v. We provide also a Gauss-Bonnet theorem for a
special class of evolutes.

© Swiss Mathematical Society, 2016

Elem. Math. 71 (2016) 1 — 12
0013-6018/16/010001-12 | Elemente der Mathematik

A lower bound for the isoperimetric deficit

Julia Cuff and Agusti Reventds!

Agusti Revent6s is professor of Geometry at the Universitat Autdnoma de Barcelona.
He has translated to Catalan and commented the Disquisitiones generales circa super-
ficies curvas by C.F. Gauss, with Carlos Rodriguez. He is editor, with A.M. Naveira, of
the Selected Works of Luis Antonio Santald. He is interested in affine maps, Euclidean
motions and quadrics.

Julia Cufi received his Ph.D. in Mathematics from Barcelona University. He is emer-

itus professor at the Department of Mathematics of the Universitat Autonoma de
Barcelona. His main field of interest is the theory of functions of complex variables.

Curvature for Polygons

Julia Cufi, Agusti Reventos, and Carlos J. Rodriguez

Abstract. Using a notion of curvature at the vertices of a polygon, we prove an inequality
involving the length of the sides of the polygon and the radii of curvature at the vertices. As a
consequence, we obtain a discrete version of Ros’ inequality.

332 (© THE MATHEMATICAL ASSOCIATION OF AMERICA [Monthly 122
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Geometric characterization of the rotation
centers of a particle in a flow

Blas Herrera'
Departament d’Enginyeria Informatica i Matematiques, Universitat Rovira i Virgili
blas “herreraQurv .net

Jordi Pallares”
Departament d’Enginyeria Mecanica, Universitat Rovira i Virgili
jordi. pallares@urv .cat

Agusti Reventos
Departament de Matematiques, Universitat Autéonoma de Barcelona
agusti@mat .uab.cat

Received: 6.10.2015; accepted: 6.2.2016.

Abstract. We provide a geometrical characterization of the instantaneous rotation centers
8 (p,t) of a particle in & flow F over time t. Specifically, we will prove that: a) at a specific
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Abstract. We provide a unified approach that encompasses some integral
ARTICLE INFO ABSTRACT formulas for functions of the visual angle of a compact convex set due to Crofton,
Hurwitz and Masotti. The basic tool is an integral formula that also allows us to

Article history: Given a simple closed plane curve I' of length L enclosing a compact convex set
Received 31 March 2017 K of area F', Hurwitz found an upper bound for the isoperimetric deficit, namely integrate new functions of the visual angle. Also, we establish some upper and lower
Avallableconline 18 September: 2017 L? — 4nF < x|F.|, where F. is the algebraic area enclosed by the evolute of T'. In z A olia . . .
Subniitted by A Clanchi this note we improve this inequality finding strictly positive lower bounds for the bounds for the considered mtegraIS, generallllng, m paﬂlClllaf, those obtained by
; deficit 7|F.| - A, where A = L? — 47 F. These bounds involve either the visual angle z 9.0
gszggxﬂ::‘ of I or the pedal curve associated to K with respect to the Steiner point of K or Santalo fOl' MaSOttl S lntegral'
Isoperimetric inequality the £? distance between K and the Steiner disk of K. For compact convex sets of
Evolute constant width Hurwitz'’s inequality can be improved to L? —4nF < 31r|Fg|A In this
gy:olcydom case we also get strictly positive lower bounds for the deficit }w|F.| — A. For each
edal curve

established inequality we study when equality holds. This occurs for those compact
convex sets being bounded by a curve parallel to an hypocycloid of 3, 4 or 5 cusps
or the Minkowski sum of this kind of sets.
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Abstract. We deal with integrals of invariant measures of pairs of planes
in the Euclidean space E* as considered by Hug and Schneider. In this
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Abstract

In this paper we deal with a general type of integral formulas of the visual angle, among
them those of Crofton, Hurwitz and Masotti, from the point of view of Integral Geomeltry.
The purpose is twofold: to provide an interpretation of these formulas in terms of integrals
of functions with respect to the canonical density in the space of pairs of lines and to give
new simpler proofs of them.
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Pierre Ossian Bonnet

Quick Info

Born
22 December 1819
Montpellier, France

Died
22 June 1892
Paris, France

Summary
Pierre Bonnet was 1 ian
surfaces. He proved the Gauss-Bonnet theorem.

e
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Agusti Reventds Tarrida has written an excellent history of differential geometry
in which he looks in detail at the work of all the mathematicians we have just
mentioned, see [7]. The article is written in the Catalan language so, for those
who cannot read Catalan, we have translated to English an extract of his
description of Bonnet’s work in this area; see THIS [LINK.
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IN MEMORIAM LLUIS SANTALO

JONTRELITIONS ko SCENCE. 2 3f: 413.426 (2003
et o etk C

Professor LLUIS SANTALO (1911-2001)*

On 22 November, aged 90, the great mathematician Liuls An-
onl Santalé | Sors dwed in Argentina. He was an outstanding
axponent of Integral Gecmetry, a great teacher and disserni-
1ator of scientific understanding, and a person of great bu-
Tan value. He had over 250 publications to his name, among
which are books which have had considerable influence on
ur iy, such as his ia Proyecti-
va These lines are intended as an early sketch which can
sarva as the basis for the much fullar homaaes ha desarves

School, which he always remembered in great detail. Xavi
Duran [Dur) mentions a conversation with Santaid in whic
he recalled the meteorology practicals that they did at 1t
School with the Physics teacher Mr. Camps. He aiso r
called with affection his first Mathematics teacher, Lorer:
Gonzalez Calzada

He was at school at the same time as the future great hi
forlans Jaume Vicens Vives and Santiago Sobrequés Vidi
amona others.

El dia 22 de noviembre, a los 90 afios de edad, murié en Ar

gro~ -

e
osgoalist
Nt

s
b we)

pma Dci.gunhnl do B pchlasﬁnn
by \ml p fun e ,-nl o
0 scotot P l Ladrat de vlunlr
e adrot det T
atd 0co @
E s, itz -H-u»:v un-um\ I
‘ e
it
PESTT Lt e VHER vn\v» Eo '!'“‘ *
Jper s

T e et S B0
._.,.;m;“"““ 7 ey il
g

o st

¥ Unvoerst
pFe .um‘»':‘;“ et
It S <

s Il “isss

‘mu\u w
Alels oAt
st L7 el s 1Y . uiprats W
o o i
St (Arpmtanl ““\ e Hneors Cosss € oy e i
»
q\u‘;\ :"‘":‘_'" y(\v:ml-‘:\ ?ﬂ;‘ Vi 198 :”‘ e Cot
) “Premio NooX o eiin, O Sar
o o ‘
» 0o &
Nocumarss & . *
198,
sl e
X [E1 Sul
v

ik 1
Ao
e AT
it T Sutald
oeet 0 Dlsoeti
AR

Loy 10621

e .
= pehm{K) ¥ \|\\\\h £

o0

Loyt |

o1 eRd u"B

fromenrtl

x* e B ot

Lluis Antoni Santalé i Sors

por
A. Reventés Tarrida

atemédtico Lluis Antoni Santal6 i Sors, maximo expon
ria Integral, gran pedagogo y divulgador cientifico, pel
valor humano, con méas de 250 publicaciones, entre ellos

BUTLLETT DE LA SOCIETAT CATALANA DE MATEMATIQUES

Vol. 17, niim. 1, 2002. Pag. 93-121

AGUSTI REVENTOS TARRIDA

uencia en nuestra comunidad matemadtica, como su
a. Vayan estas lineas como pequeno anticipo a los |

' Lluis Antoni Santalé i Sors:
. I'Argentina

AcusTi REVENTOS TARRIDA

-——

un matematic gironi a

La vida es un destello entre dos eternidades.
L. A. Santalé

El 9 d’octubre de 1911 naixia a Girona Llufs Antoni Santalé i Sors que es pot con-
siderar com el matematic més important de tots els temps nascut a les comarques
gironines. Va esdevenir un referent internacional en I'ambit de la recerca dins el camp
de la geometria integral i, alhora, un gran pedagog i divulgador cientific, amb més de
250 publicacions, entre elles llibres de text de gran influéncia a la nostra comunitat

matematica. Exiliat a 1'Argentina, on va morir el 22 de novembre de 2001, amb noran-
ta anys, va acompanyar la seva valua cientifica amb una personalitat d’una gran talla

humana que va marcar moltes de les persones que vam tenir el privilegi de conéixer-lo.
Voldriem que aquestes linies servissin com un petit homenatge a la seva figura.

T —

In memoriam Lluis Santalo i Sors*

El passat 22 de novembre de 2001, als no-
ranta anys d’edat, va morir a Argentina el
gran matematic Lluis Antoni Santalo i Sors,
maxim exponent de la geometria integral,
gran pedagog i divulgador cientific, perso-
nalitat de gran valor huma, amb més de
250 publicacions, amb llibres de gran in-
fluéncia a la nostra comunitat matematica,
com la Geometria proyectiva. Que servei-
xin aquestes linies com un petit avanca-
ment als homenatges que mereix.'

—— 
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Amb la perspectiva adquirida després de 4 anys, i amb moltes hores passades a les aules,
escoltant, intentant entendre i prenent apunts, podem afirmar que les hores amb I’Agusti sén
diferents, sén classes on aprens gaudint intensament, i volent-ne més. Té la virtut de transmetre i
ensenyar amb passidé, donant-se completament als alumnes. A més, a mesura que van passant els
cursos i les assignatures te n’adones de tot el que ha pogut ensenyar-te un professor aixi en una
assignatura de sis credits (i les poques hores de classe que aix0 implical), i és aleshores quan veus
la seva excel-léncia, que creiem de forma unanime que hauria de ser reconeguda.
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= « Un recull (extens) d’exercicis sobre corbes i superficies
« Matematiques a Geologia. Calcul.
 Matematiques a Geologia. Algebra.
- Notes sobre geometria projectiva classica
« Apunts de Matematiques per al Grau de Quimica
Watenisbianes cliflme - Geometria diferencial de corbes i superficies

Agustf Reveintda « Notes sobre teoria de Galois classica

Per als meus alumnes de Fonaments, 14-01-2016

« Apunts de Fonaments de les Matematiques

Els ciclistes i els matematics tenen moltes coses en comi. La més clara és la tossuderia. Les coses

L] [ 1 = ’ L]
no surten a la primera i molts cops tampoc a la segona. S'ha de tenir moral i ser tossut per tornar-hi L4 Exe rC | C | S d Alg eb ra a F | S | Ca

i tornar-hi.

Les dues activitats sén tan exigents que no es poden fer si no t’agraden molt, El ciclisme és molt N4t
i Vs 00 et sl s, padaes s g sl Pt 1 nbees Tt ko vl e 6 il * Problemes resolts de Fonaments de les Matematiques

agafar “pajaras”, etc, i aixd sense parlar de les caigudes. Perd hi ha tants moments bons que un

ciclista déna tots aquests petits problemes (no sén sacrificis, i si ho s6n malament) per ben emprats.

Quan corones un port dels Pirineus amb els teus amics, i després comentes amb ells com ha anta . M e B H I 1

I’ etapa, tot queda compensat. Les matematiques sén semblants, molts sacrificis d’aquests que no atel I Iath u eS a IOtecno Og Ia
ho haurien de ser, moltes hores, prescindir de moltes diversions, ete, perd el plaer d’entendre el que

abans no entenies i el descobriment del mén matematic, ho compensa tot. No diguem si podeu

descobrir resultats per vosaltres mateixos, encara que després sabeu que altres matemitics ja ho ° G eo m etri a P roj eCt iV a

havien pensat abans, o millor si aconsegueixes dir coses que mai ningi no hagi dit mai abans, 1,
com els ciclistes, comentar aquests resultats amb els col.legues ho compensa tot.

« Geometria Axiomatica

Foto: A punt d'abandonar per les dures condicions meteorologiques en la meva primera pujada al
Montventoux (1912m). El meu fill, una mica davant meu, em marcava el cami a seguir. Per tossuts
varem arribar.

e — T
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Curvatura de l'ellipse seguint Newton Temes diversos de

Agusti Revent6s Tarrida

per a J. Girbau FONAMENTS DE LES MATEMATIQUES

9 de marg de 2012

Agusti Reventés

Resum
Segueizo l'article de Josep Casadella Reig, Butlleti de la SCM, Vol 14, num 2, 2014-15
1999, pag 41-61, del qual en vaig ser el referee. Més detallat i amb més explicacions, 2015-16
1 desviant-me clarament d’ell en alguns punts. 2M1A17
,
1 Noves coordenades v Index

Com tothom sap, ja des d’Apoloni, les coordenades naturals (les usades per Apolonil!)
sén les dels diametres conjugats: S’agafa com origen un punt G de 'ellipse i com eixos
el diametre GA i la tangent GH en G. Les coordenades (z,y) del punt L de Pellipse sén

z=GK, y= KL, sent KL la parallela a la tangent a l'ellilpse per G. 1 Programa de ’assignatura 7
2 Introduccié Historica 11
2.1 300:aC- EBuclides:: v svave svem avate W i @ &4 @ v 11
2% QUAGFATOIES:: s suss wee sty ety S 565 & 568 & 508 2 17
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2:11 1734: Buler = = oo wes wias wa03 37408 59 ok 0k 3 2 3 26
2:12 AB01: GBNSB: s suivy v vred Reed ee R W B WG & 4 4 27
2:18 ABB2: GRIOIE: o muvse sumse s e waae B9 @ B X uE 30
214 1874. Cantor . . . . . . . . .. 30
215 1900. Hilbert: © .o vais i v st slais os i@ sy i sva s 31
2:16 1995: Wiles = s wies wiais w408 §7408 95 9 o ¥ ok 3 28 3 31
2:17 2006; Perelan .. wvis sivee s asors ive & v o s @ i % 31
C — 3 El conjunt N dels nombres naturals 33
. ' 3.1 Axiomaticadeconjunts . ............. 0.0, 33
32 ASHOMEH Ao PRI ..com myms sewis sswis s s e e E W 34
3.3 Inducciéiprimerelement . ... ................ 34
4 Logica matematica 37
4.1 Operacions logiques elementals . . . ... ........... 37
4.2 Relacions verdaderes . . . .. .. ... v e 38
4.3 Tautologies: « w: o s s s sew e B U B VR B GG % 40
4.4 PReduckitia PabEEd . oo suoe sovse sem waaw o @ 5 & wia 45
4.5 Quantificadors . . . . . ... e 46
T —— ——

5 Permutacions 51
51 “Definicions:inotacié woemn swnaniie SR T sy 51
5.2 Ordre d'una permutacié . . . . . ... ... .. ... 52
5.3 Teorema de descomposicié . . . . .. ... 53
5.4 Signe d’una pemutacid . v covvi e v W aes e e 56

6 Parelles invertides i signe d’'una permutacié 61

7T S 65

8 Relacions d’equivaléncia 69
8.1 Definicions. Conjunt quocient . . . . . . ... ... .. .... 69
82 L'anellZdelsnombresenters . . .. ... .ov s venn 72
8.3 Criteri de divisibilitat d’Euclides . . . . ............ 74
8:4 Llanell Z/(m)i i dde 35 Sieninn ek 8h alis an ey 75
8.5 Grup, anell, domini d'integritat icos . . ... ......... 79
8.6 El cos @ del nombres racionals . . ............... 81

9 Combinatoria 83
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9.2 Variacions . . . . .. . i e e e 84
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10.3 Ideal generat per dos ideals. m.cd. . . . ... ... ...... 97
10.4 Teorema fonamental de 'aritmeética. . . . .. ... ...... 100
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10.7 Equacions diofantiques . . . . . . . ... ... ... ... ... 108
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La “cinta” de Moebius

G. Guasp, A. Reventos

Aquest objecte geométric tan sorprenent,
que si el tallem longitudinalment per la mei-
tat queda d’una sola pega, també té d’altres
propietats remarcables i, segons com es miri, R
forga sorprenents. /

En general, quan s’explica per primer cop
en qué consisteix aquest objecte, es diu que és
el resultat de prendre una cinta prou llarga i

enganxar els seus extrems després de retorgar-
la donant mitia volta. De forma immediata

MATerials MATematics
2 Volum 2006, treball no. 2 pp. ISSN: 1887-1097
MA T Publicacié elect tament de Matemitiques
de Ia Universitat Autonoma de Barcelona
wuW.mat.uab. cat/matmat

Probabilitats geometriques.
Geometria integral®

Agusti Reventés

Mesura de punts. El problema de 1’agulla de
Buffon

L’origen de les probabilitats geomeétriques es troba en
Panomenat problema de l’agulla de Buffon.

El comte de Buffon era un frances que es deia Georges
Louis Leclerc, que va viure de 1707 a 1788 i va ser nome-
nat comte per Lluis XV. Va ser un gran naturalista i va
escriure una Historia natural de 36 volums. Va ingressar a
I’Académia de Ciéncies de Paris el 1734, com a cultivador
de la mecanica racional.

EL PROBLEMA DE L’ONCLE GABRIEL
EL SEU NEBOT

RESUM. En aquesta nota es comenta el perque d’un dels proble-
mes preferits de Gabriel Costa. Escrivia el nimero 12345679 i et
preguntava a continuacié: quin ndmero et fa més rabia (de 1 al
9). Si deies 3 et feia multiplicar I’anterior niimero per 27, si deies
5 per 45 (el nimero que tu deies multiplicat per 9, perd aixo ell
no t’ho deial!). Al fer aquesta multiplicaci6 tenies que anar escri-
vint com resultat el nimero que et feia més rabia. Per exemple
12345679 x 27 = 333333333, 12345679 x 45 = 555555555.

— —*

Solids Arquimedians

ART

Resum

Deduccié de que només hi pot haver 13 solids Arquimedians (més in-

finits prismes i anti-prismes). Els calculs sén només combinatoris, no fan
referéncia a l'existéncia efectiva d’aquests cossos, ni diuen res sobre la
seva convexitat. Suposo només dues coses: que sén semiregulars i home-
omorfs a esfera. De fet, hi ha dues figures quirals (imatge especular no
isometrica) a dues d’aquestes 13. Per aquesta rad, en alguns contextos
aquests poliedres es compten dues vegades i es parla de 15 solids arqui-
medians.
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GEOMETRIA HIPERBOLICA: ELS SEUS MODELS

Joan Girbau

GEOMETRIES NO EUCLIDIANES

En la primera confer@ncia d'aquest cicle us han explicat

els diversos intents de demostracif, al llarg de la Histdria,
publiquem a continuacid el text de les conferéncies que, ut . 1 4 1 983)

del cingu2 postulat d'Euclides a partir dels altres axiomes i
organitzades per la Seccib de Matemdtiques de la S.C.C.F.Q.M.,
tulats sobre els que aquest matemdtic va fon tar la
tinguerem lloc el passat mes de marg sobre el tema "Geometries FoREYl = = 9 grac S
no euclidianes”. Els tftols especifics i els conferenciants fo- seva geometria. Les diverses temptatives infructuoses de demos

ren els seglients: | traci6 varem conduir, a mitjan segle passat, com vareu veure a

la primera conferdncia, a la construccid d'una geometria, anome

pia 8 “pesenvolupament histdric: d'Euclides a Gaus". nada geometria hiperbdlica, en la gual valien tots el axiomes i

per S. Xambd, professor de Geometria de la U.B. postulats d'Buclides, llevat del cinqué.

pia 15 “Geometria hiperbdlica: els seus models”.

4——--III$I-.IIIIIII

per J. Girbau, professor de Geometria Diferen- DE RIEMANN FINS ALS NOSTRES DIES

cial de la U.A.B.
i per

Dia 22 “De Riemann fins als nostres dies"”.
| per A. Reventés, professor de Geometria de la A. Revent8s

| U.A.B. |

‘Illlllll.....""-l—*

§1. Introduccib.

De les anteriors conferéncies es desprén que podem fer
dos tipus de Geometria: L'Euclidiana (amb el 58 postulat) i la
Hiperbdlica (amb la negacié del 5& postulat) i que ambdues geo-

metries sén igualment consistents.

'l..l.........l.l——-— T —————
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Gauss i el poligon de 17 costats

nsfrqn_te"_ef
les Matematiques |
s a UAlt EmpOrda =

Agusti Reventés™

1 Introduccié historica

Comencem reproduint les paraules que Gauss utilitza en una carta al seu amic Gerling, el 6 de
gener de 1819, per explicar-li com va descobrir la possibilitat de construir el poligon regular de
disset costats amb regle i compas. Es veu clarament, en aquesta redaccid, la molta estima en que
Gauss tenia aquest resultat, el primer dels seus que va veure publicat.

La historia d’aquest descobriment no U’he explicat enlloc fins ara, peré puc indicar-la
exactament.

Va ser el 29 de marg¢ de 1796, i la casualitat no hi va tenir res a veure. Tot estava en

E uss yel i
pOhgono d 1
€ 17 lados” dividir les arrels de Uequacid

— Agusti Reventgs zP —1
Niversitat Auton =0
0ma de Barcelona r—1
en dos grups [...|
Vo Conferencia plenaria A partir d’esfor¢cades meditacions entre les connexions de les arrels i els fonaments
rtes 2, il . g . . s .
g £ Faciﬁit'ﬂf,ﬂf 2016, 11:30-19.3 g%% de laritmética, felic per unes vacances a Braunschweig, el mati d’aquell dia, abans
Ubilvares 10S0A3 7 [ fo; : % : s
.. A & nIversitat Autdnomea do g:fé:fo Wﬁ de llevar-me, vaig tenir la sort de veure amb gran claredat tota aquesta correlacio, de
E na i y \ % ey v . . \
= ‘é%h ‘&é? manera que alla mateiz © immediatament vaig aplicar a Uheptadecagon la corresponent

confirmacié numeérica.

- & 4
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Braunschweig

Gottingen

A Gauss li hagués agradat que a la seva tomba
hi figurés 'heptadecagon. A I'estatua del seu
poble natal, Braunschweig, si que hi figura
aquest poligon. A la tomba, a Gottingen, no ...
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AGUSTI REVENTGS
may 29, 2006
Universitit Stuttgart

Gauss eta Geometria Geometria no euclidiana

Geodesia eta Geometrin oo I De la geometria cldsica a la geometria
‘ela Geometria ez-Euklidiarra diferencial

Al

8-12 Setiembre 2008

[T Encuentro Nacional de Matematicas y su Ensefianza,

AGUSTI REVENTOS & CARLOS J. RODRIGUEZ
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Som |
e geometrical applications

of Fourier series

A. Reventos

Homage to Xosé Masa. June 2018

g C? and length

boundary of clas
efficients of the

mpact convex set with
he Fourier €O

Let K bea co
[ Write C; = a2 + b where 2k b, are t

support function of oK. Then
L2
f snwdP = M— +
P¢K 2m
mi? _ps e =)
L ——1—9) //8,
2m—1(m - 2) k?_22,even \—(m+§+k)r(m+;—k) k
n the

where M = f’r ’LL{_' @) dw. In particular for m odd the index k i
0 1—cosw 1
pm—

sum runs onlv from 2tom— 1




Nadal

14 Desembre 2005

Ingressen a la presé els primers professors acusats de fer publiques les notes. Sap greu, pero
és culpa seva. Haguessin hagut de treure les notes com varem fer a Geometria de segon, que
us en llegiré un parell:

Aquell noi que un dia em va preguntar en el despatr, on no hi havia ningd més, com es
definia la rao simple, en quin ordre s’havien d’agafar els punts, i jo li vaig dir que aizo
depenia dels autors, 1 vem mirar diversos textos, doncs un 5,5. Aquella noia que va coincidir
amb la Laia en els aparcaments de Ciéncies, i duia un vestit blau, 1 van comentar que feia
molt fred, un dia que plovia, doncs un 6,5, etc..

A partir d’ara quan un professor guanyi una placa no ho sabra ningi. Apareixera per aqui
el departament, algi dient: Eh! que jo vaig guanyar ’oposicid, pero com que el resultat sera

secret, sera molt complicat....

Sembla que el dega plega i que posaran aire condicionat a la planta tres.

BON NADAL A TOTHOM
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