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Introduction

It is with great honor and considerable emotion that I
accepted the opportunity to deliver this talk about Carlos
Guti�errez and his Mathematical Work.

I am grateful to the organizers, in particular to Sebasti~ao
Firmo (Saponga), for the invitation.
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The ambience and occasion provided by the Workshop on
Topology and Dynamics at Univ. Federal Fluminense could
not be more appropriate.

In fact, Carlos was anhabitu�e of this series of meetings. Many
of his friends and some of his students are here.

The methods that he used in some of his papers in Dynamical
Systems have a distinct Topological 
avor.

In this lecture I plan to touch on the following subjects:
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Program for Today

I - A glimpse of Carlos' personal and professional trajectory
between 1960 and 1969.

II - A Panoramic view of his Mathematical Work.

III - A review of his �rst work and its repercussions on his
future research.

IV - Some characteristic patterns in his work.

V - His work as a mathematical legacy.

VI - List of Publications from his Curriculum.

VII - Closing Comments.

We start with a mini Photo Gallery
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2000, at UNICAMP, with R. Garcia, J. Sotomayor,
M.A. Teixeira and M. Peixoto.
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2002, Admission in the ONMC - Scienti�c Merit
National Order
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2004, Lecturing at IBILCE - UNESP

Jorge Sotomayor University of S~ao Paulo - IME - MAP On Carlos Guti�errez and his Mathematical Work



I - A glimpse of Carlos' personal and professional
trajectory between 1960 and 1969.

1944.- Carlos Guti�errez is born in Ayacucho.

He was the 4th of the 8 children (3 girls and 5 boys) of Dr.
Teobaldo Guti�errez and Mrs. Socorro Vidal�on de Guti�errez,
from the city of Ayacucho, district of Huamanga, capital of
Departamento (now Regi�on) de Ayacucho, Per�u.

1961.- Finishes High School at Col�egio Nacional (i.e. Public)
Gran Unidad Escolar Mariscal C�aceres.
Carlos requests support from his parents to study Engineering
in Lima, capital of Per�u.
The family's �nancial position leads Dr. Teobaldo, who already
supported one son and one daughter studying in private
universities in Lima, to advise Carlos to give up his project.
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Based on his excellent grades Carlos decides to apply to a
fellowship from the Peruvian Ministry of Education to attend
Escuela Normal de Varones (now the (coeducational)
Universidad de Educaci�on) Enrique Guzm�an y Valle (known as
La Cantuta), to study to become a High School Mathematics
Teacher.

This residential National School (public), located 30 km from
the city of Lima on the road that climbs the Andes, was the
natural place for someone coming from a province to attend
and study to become a high school teacher.

However, the fellowship was unfairly denied.
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This fact made Dr. Teobaldo, under the strict supervision of
Do~na Socorro, recalculate the family budget to �nd funds to
send Carlos to study in the Normal SchoolLa Cantuta. Being
public this involved mainly room and board, not tuition.

Based on his excellent performance in the �rst year, Carlos
applied again for the fellowship, obtaining it for the two next
years of his Normal Course.

1964.- Carlos earns the degree of Mathematics Teacher.
Carlos goes back to Ayacucho to teach from 1965 to 1966 at
Col�egio Nacional Gran Unidad Escolar Mariscal C�aceres, the
same public school where he studied high school.

There he taught students 13 to 16 years old both from classic
and \comercial"(i.e. with accounting) high schools.

Jorge Sotomayor University of S~ao Paulo - IME - MAP On Carlos Guti�errez and his Mathematical Work



1967.- Carlos earns, by means of competition, a university
teaching position.
This was at Universidad Nacional San Crist�obal de Huamanga,
located in Ayacucho.

It was there, through the contact with the experienced
Professor of Mathematics and Physics Roberto Vel�asquez, that
Carlos was encouraged to pursue his training in Advanced
Mathematics in Lima.

Due Vel�asquez recommendation and to his excellent
performance in the 1966 Summer School for Mathematics
Teachers, Carlos was able to obtain an OAS fellowship to
attend the Regional School of Mathematics in 1967 and 1968,
in Lima. This was essential for him to achieve a level
comparable to that of Mathematics Bachelors degree in
universities in Lima.

This was a crucial step to get an OAS fellowship to pursue the
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Roberto Vel�asquez was the only teacher from Carlos peruvian years
mentioned in the acknowledgements of his Thesis, IMPA, 1974.

Other data about Carlos after 1969 and the chronology of his
career in Brazil, can be found in the obituary essay in:
http://www.ime.usp.br/~sotp/ACarlos.pdf

There are also links to his curriculum vitae (from which the list
of publications is printed below) and to the reviews to his
mathematical work in MatSciNet.

I close this section with an excerpt from a letter written by
Elizabeth Guti�errez, sister of Carlos, who lives in ChapelHill,
North Carolina, USA.

This fragment contains Elizabeth's thoughts about Carlos as a
family man:
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\ When Carlos graduated from La Cantuta and returned to
Ayacucho to teach, he was only 20 years old and yet, he
showed the same demeanor and maturity that I saw years later
when he lectured here at the University of North Carolina in
Chapel Hill, NC.

Throughout his life he was steadfast in his love for family.

Even though the family throughout the years was spread
around Peru, Brazil and the USA we always kept in constant
and close contact.
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He loved to laugh and tell jokes (some good, some.. well...)
When young he used to play (strum) the guitar and sing
romantic songs and he also loved cowboy movies.

He was a devoted son to his mother, a wonderful and loyal
brother and a dedicated father. He was recognized for his
honesty and moral values and for his boundless generosity
towards others. He was much loved by all us."

I thank Elizabeth Guti�errez, for having shared with us a lotof
what was said above and for having sent to me the following
two family photos:

Jorge Sotomayor University of S~ao Paulo - IME - MAP On Carlos Guti�errez and his Mathematical Work



1964, Graduation fromLa CantutaNormal School
with his mother and two brothers.
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A jewel of the family Guti�errez Vidal�on in 1952.

Ascending the ladder: Elizabeth, Hugo, Carlos, Ana and Jorge.
Upstairs: Do~na Socorro, sister Rosa and Dr. Teobaldo.
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II - A Panoramic view of Carlos Guti�errez
Mathematical Work

Carlos published about 65 research articles.

He attacked important questions to which he added clarity. He
also solved some famous mathematical problems.

Today we approach his extensive and dense production with
the perspective of a naturalist that sees theensembleand not
the individual, observing and attempting to penetrate a
sub-forest, located in a considerably larger, constantly evolving
one, namely the area of Dynamical Systems.

Soon we realize that the small sub-forest behaves as a living
entity, still expanding, fructifying, spreading seeds andgrowing
inside the big Forest, with which it interacts.
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There are three main directions among the mathematical
contributions of Carlos:

1.- Integral Foliations with Singularities on Surfaces.

2.-Recurrence and the Closing Lemma.
3.- The Problem of Markus - Yamabe.
There are also other papers peripheral to this simple
classi�cation.
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III - Reviewing his �rst mathematical work. The
starting point of research direction 1.

Comments on the mathematical and historical moment on
which this work was developed:
The Structural Stability and Bifurcations Paradigm.

Detailed Comments on research line 1. Collaboration with R.
Garcia.

The Problem of Principal Curvature Lines Structural Stability.
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The study of Fields of Line Segments in his Thesis.
First research work and its repercussions on the future workof
Carlos:

This work leads him to become an expert on recurrences and
the di�culties in Peixoto's Theorem.

Comments on The Principal Lines of Curvature Closing
Lemma.
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IV - Some characteristic patterns in Carlos work

Think big and aim high to collect a good
harvest.
With this strategy he attacked the following
Problems:
The Closing Lemma:He proved: With LocalC2-small
Perturbations it cannot be proved.
On Non-orientable Recurrences he established (collaboration
with B. Pires): LocalC2-small Perturbations cannot prove
Peixoto's \alternative".
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Caratheodory Conjecture: Gave rise to several papers.

Hopf Conjecture:Motivated a paper with my collaboration.
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The Poincar�e Conjecture:His approach gave a paper
about knots in Topology.

Markus-Yamabe Problem. Was the �rst to solve it and
wrote several papers afterwards.
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V { The work of Carlos as a mathematical legacy.
The challenge to assimilate and pass it to the next
generation.

We belong to a privileged mathematical generation.

We witnessed the maturation and consubstantiation of so
many mathematical branches. In fact too many branches for a
single generation to grasp.

Our �eld of interest is pregnant with so many lively, exciting
and challenging problems.

As never before it is connected to a Mathematical Tradition
and to guiding Paradigms.

Also, it interacts with and is important to many Applications.
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And the work of Carlos is there to stay.

It lives on in our minds and hearts as a legacy.

And his achievements become even more remarkable after we
learn that they were produced by someone who, at the
beginning of his career, was a Secondary School teacher in the
Peruvian Highlands.

In today's glimpse into his work { the Living Small Forest,
mentioned above { I have only attempted to interpret and
classify it according to Paradigms, that I believe he also
accepted.

However, I have barely touched any speci�c line of his research.

More has to be said about his work and its assimilation,
extension and transfer to the next generation.
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What can we do to honor his Mathematical Memory?

I propose the following concrete steps:

|To organize the \Carlos Guti�errez Dynamical
Systems Seminar"to meet periodically for the
purpose to discuss, reinterpret and add new material
to his work.

| To Organize and Publish a Memorial Volume
dedicated to him, with contributions by his friends
and students.
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VI - List of Publications, with no edition, from his
Lattes Curriculum Vita.

His best �ve works, starred and carrying the numbers
40; 41; 45; 48; 56 in the Curriculum, have been printed in blue.
The number of citations provided by Math. Reviews Database
have been added in red, in parentheses.
1. COBO, Milton ; Carlos Gutierrez; OLIVEIRA, C. R. Cantor
Singular Continuous Spectrum for Operators Along Interval
Exchange Transformations.
Proceedings of the American Mathematical Society, v. 136, p.
923-930, 2008.

2. BIASI, Carlos ; Carlos Gutierrez. Finite branched coverings
in a generalized inverse mapping theorem.
International Journal of Mathematical Analysis, v. 2, p.
169-179, 2008.
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3. Carlos Gutierrez ; CHAU, Nguyen Van . A remark on an
eigenvalue condition for the global injectivity of di�erentiable
maps ofR2.
Discrete and Continuous Dynamical Systems. Series A, v. 17,
p. 397-402, 2007.
4. Carlos Gutierrez ; ALARC�ON, Bego~na ; GU�I~NEZ, V��ctor .
Hopf bifurcation at in�nity for planar vector �elds.
Discrete and Continuous Dynamical Systems. Series A, v. 17,
p. 247-258, 2007.

5. Carlos Gutierrez ; JARQUE, Xavier ; LLIBRE, Jaume ;
TEIXEIRA, Marco Antônio. Global injectivity of C1 maps of
the real plane, inseparable leaves and the Palais Smale
Condition.
Canadian Mathematical Bulletin, v. 50, p. 377-389, 2007.
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6. Carlos Gutierrez ; CAMPBELL, Andrew ; CHAU, Nguyen
Van ; PERETZ, Ronen . Iterated Images and the Plane
Jacobian conjecture.
Discrete and Continuous Dynamical Systems, Estados Unidos,
v. 16, n. 2, p. 455-461, 2006.

7. Carlos Gutierrez ; CHAU, Nguyen Van . On nonsingular
polynomial maps of R2.
Annales Polonici Mathematici, Polônia, v. 88, p. 193-204,
2006.

8. Carlos Gutierrez ; SANTOS, Regilene dos ; TEIXEIRA,
Marco Antonio . Positive Quadratic Di�erential Forms:
Topological Equivalence Through Newton Polyhedra.
Journal of Dynamical and Control Systems, v. 12, n. 4, p.
489-516, 2006.
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9. Carlos Gutierrez ; RABANAL, Roland. Injectivity of
di�erentiable mapsR2 ! R2 at in�nity.
Boletim da Sociedade Brasileira de Matem�atica, v. 37, p.
217-239, 2006.

10. Carlos Gutierrez; PIRES, Benito; RABANAL, Roland.
Asymptotic stability at in�nity for di�erentiable vector �elds of
the plane.
Journal of Di�erential Equations, v. 231, p. 165-181, 2006.

11. Carlos Gutierrez ; GU�INEZ, V��ctor. Quartic Di�erential
forms and Transversal Nets with Singularities.
Matem�atica Contemporânea, v. 31, p. 29-52, 2006.
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12. Carlos Gutierrez ; PIRES, Benito Fraz~ao . On Peixoto's
conjecture for 
ows on non-orientable 2-manifolds.
Proceedings of the American Mathematical Society, Estados
Unidos, v. 133, n. 4, p. 1063-1074, 2005.

13. Carlos Gutierrez ; G�ALVEZ, Am�erico L�opez ; HECTOR,
Gilbert . Interval exchange transformations and foliations on
in�nite genus 2-manifolds.
Ergodic Theory and Dynamical Systems, Inglaterra, v. 24, n.
4, p. 1097-1108, 2004.

14. Carlos Gutierrez ; FERNANDES, Alexandre ; RABANAL,
Roland . Global asymptotic stability for di�erentiable vector
�elds of R2.
Journal of Di�erential Equations, Estados Unidos, v. 206, n.
2, p. 470-482, 2004.
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15. Carlos Gutierrez ; SOTOMAYOR, Jorge ; GARCIA,
Ronaldo. Bifurcations of umbilic points and related principal
cycles.
Journal of Dynamics and Di�erential Equations, Estados
Unidos, v. 16, n. 2, p. 321-346, 2004.

16. Carlos Gutierrez ; GU�I~NEZ, Victor . Rank-1 codimension
one singularities of positive quadratic di�erential forms.
Journal of Di�erential Equations, Estados Unidos, v. 206, n.
1, p. 127-155, 2004.

17. Carlos Gutierrez ; GUI~NEZ, V. . Simple Umbilic Points on
Surfaces Immersed inR4.
Discrete and Continuous Dynamical Systems, Estados Unidos,
v. 9, n. 4, p. 877-900, 2003.
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18. Carlos Gutierrez ; RUAS, Maria A S . Indices of Newton
non-degenerate vector �elds and a conjecture of Lowner for
surfaces in R4.
Lecture Notes in Pure and Applied Mathematics, Estados
Unidos, v. 232, n. 12, p. 245-253, 2003.

19. Carlos Gutierrez ; OLIVEIRA, C�esar de. Almost periodic
Schr•odinger operators along interval exchange transformations.
Journal of Mathematical Analysis and Applications, Estados
Unidos de Am�erica, v. 283, n. 2, p. 570-581, 2003.

20. Carlos Gutierrez ; CHAU, Nguyen Van. Properness and
the Jacobian conjecture inR2.
Vietnam Journal of Mathematics, Vietnam, v. 31, n. 4, p.
421-427, 2003.
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21. Carlos Gutierrez ; SARMIENTO, Alberto . Injectivity of
C1 mapsR2 ! R2 at in�nity and planar vector �elds.
Ast�erisque, Franca, v. 287, p. 89-102, 2003.

22. Carlos Gutierrez ; FERNANDES, Alexandre ; RABANAL,
Roland . On local di�eomorphisms ofRn that are injective.
Qualitative Theory of Dynamical Systems, Espanha, v. 4, n.
2, p. 255-262, 2003.

23. Carlos Gutierrez ; LLIBRE, Jaume ; COBO, Milton . On
the injectivity of C1 maps of the real plane.
Canadian Journal of Mathematics, Canada, v. 54, n. 6, p.
1187-1201, 2002.
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24. Carlos Gutierrez ; LLIBRE, Jaume. Darbouxian
integrabililty for polynomial vector �elds on the 2-dimensional
sphere.
Extracta Mathematicae, Espanha, v. 17, n. 2, p. 289-301,
2002.

25. Carlos Gutierrez ; GUADALUPE, Irwen ; TRIBUZY,
Renato ; GU�I~NEZ, V��ctor. A di�erential equation for lines of
curvature of surfaces immersed inR4.
Qualitative Theory of Dynamical Systems, Universitat de
Lleida, Espanha, v. 2, n. 2, p. 207-220, 2001.

26. Carlos Gutierrez . On theCr -closing lemma.
Computational and Applied Mathematics, Brasil, v. 20, n.
1-2, p. 179-186, 2001.
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27. Carlos Gutierrez ; SOTOMAYOR, J. ; GARCIA, R. Lines
of principal curvature around umbilics and Whitney umbrellas.
Tohoku Mathematical Journal, Japao, v. 52, n. 2, p. 163-172,
2000.

28. Carlos Gutierrez ; GARCIA, R. Ovaloids ofR3 and their
umbilics: a di�erential equation approach.
Journal of Di�erential Equations, Estados Unidos, v. 168, n.
1, p. 200-211, 2000.

29. Carlos Gutierrez . OnCr -closing for 
ows on 2-manifolds.
Nonlinearity, Gr~a Bretanha, v. 13, n. 6, p. 1883-1888, 2000.
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30. Carlos Gutierrez ; SOTOMAYOR, J. ; GARCIA, R. .
Structural stability of asymptotic lines on surfaces immersed in
R3.
Bulletin des Sciences Math�ematiques, Fran�ca, v. 123, n. 8, p.
599-622, 1999.

31. SANCHEZ-BRINGAS, F. ; Carlos Gutierrez . On a
Loewner's umbilic-index conjecture for surfaces immersedin
R4.
Journal of Dynamical and Control Systems, v. 4, n. 1, p.
127-136, 1998.

32. Carlos Gutierrez ; SOTOMAYOR, Jorge . Lines of
curvature, umbilic points and Carath�eodory conjecture.
Resenhas do Instituto de Matem�atica e Estat��stica da
Universidade de S~ao Paulo, v. 3, n. 3, p. 291-322, 1998.
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33. Carlos Gutierrez ; SANCHEZ-BRIGAS, F. . On a
Caratheodory's conjecture on umbilics: representing ovaloids.
Rend. Sem. Mat. (Univ Padova), v. 98, p. 213-219, 1997.

34. Carlos Gutierrez ; BRINGAS, Federico S�anchez . Planar
vector �eld versions of Caratheodory's and Loewner's
conjectures.
Publicacions Matematiques, v. 41, n. 1, p. 169-179, 1997.

35. GUADALUPE, I. ; Carlos Gutierrez ; GUI~NEZ, V. ;
TRIBUZY, R. . Lines of curvature on surfaces immersed in R4.
Boletim da Sociedade Brasileira de Matem�atica, v. 28, n. 2,
p. 233-251, 1997.
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36. Carlos Gutierrez ; GU�I~NEZ, Victor. Positive quadratic
di�erential forms: linearization, �nite determinacy and versal
unfolding.
Annales de la Facult�e des Sciences de Toulouse, Fran�ca, v.5,
n. 4, p. 661-690, 1996.

37. MERCURI, Francesco ; Carlos Gutierrez ;
SANCHEZ-BRINGAS, F. . On a conjecture of Carath�eodory:
analyticity versus smoothness.
Experimental Mathematics, Estados Unidos, v. 5, n. 1, p.
33-37, 1996.

38. CAMELIER, R. ; Carlos Gutierrez . A�ne interval
exchange transformations with wandering intervals.
Ergodic Theory and Dynamical Systems, Inglaterra, v. 17, n.
6, p. 1315-1338, 1996.
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39. Carlos Gutierrez ; TEIXEIRA, Marco Antonio .
Asymptotic stability at in�nity of planar vector �elds.
Boletim da Sociedade Brasileira de Matem�atica, Brasil, v.26,
n. 1, p. 57-66, 1995.

40. (19) Carlos Gutierrez. A Solution to the Bidimensional
Global Asymptotic Stability Conjecture.
Annales de L'Institut Henri Poincar�e - Analyse Non Lin�eaire,
Fran�ca, v. 12, p. 627-671, 1995.

41. (5) Carlos Gutierrez . Knots and minimal 
ows on
3-manifolds.
Topology, Fran�ca, v. 34, n. 3, p. 679-698, 1995.
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42. Carlos Gutierrez. Dissipative vector �elds on the plane
with in�nitely many attracting hyperbolic singularities.
Boletim da Sociedade Brasileira de Matem�atica, Brasil, v.22,
n. 2, p. 179-190, 1992.

43. Carlos Gutierrez ; SOTOMAYOR, Jorge. Periodic lines of
curvature bifurcating from Darbouxian umbilical connections.
Lecture Notes in Mathematics, Estados Unidos, v. 1455, p.
196-229, 1989.

44. Carlos Gutierrez. Foliations on surfaces having exceptional
leaves.
Lecture Notes in Mathematics, v. 1331, p. 73-85, 1988.
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45. (7) Carlos Gutierrez. A counter example to aC2 closing
lemma.
Ergodic Theory and Dynamical Systems, Estados Unidos, v. 7,
n. 4, p. 509-530, 1987.

46. Carlos Gutierrez ; TRIBUZY, Renato ; SOTOMAYOR,
Jorge ; GUADALUPE, Irwen. Principal lines on surfaces
minimally immersed in constantly curved 4-spaces.
PITMAN RESEARCH NOTES IN MATHEMATICS, v. 160, p.
91-120, 1987.

47. Carlos Gutierrez. On theCr -closing lemma for 
ows on
the torus T2.
Ergodic Theory and Dynamical Systems, v. 6, n. 1, p. 45-56,
1986.
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48. (15) Carlos Gutierrez . Smoothing continuos 
ows on
two-manifolds and recurrences.
Ergodic Theory and Dynamical Systems, Estados Unidos, v. 6,
n. 1, p. 17-44, 1986.

49. Carlos Gutierrez; SOTOMAYOR, Jorge . Principal lines on
surfaces immersed with constant mean curvature.
Transactions of the American Mathematical Society, v. 293,n.
2, p. 751-766, 1986.

50. Carlos Gutierrez ; SOTOMAYOR, Jorge . Lines of
principal curvature for mapping with whitney umbrella
singularities.
Tohoku Mathematical Journal, v. 38, n. 4, p. 551-559, 1986.
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51. Carlos Gutierrez ; SOTOMAYOR, J. Closed principal lines
and bifurcation.
Boletim da Sociedade Brasileira de Matem�atica, v. 17, n. 1,
p. 1-19, 1986.

52. Carlos Gutierrez ; SOTOMAYOR, Jorge . Con�gurations
de lines of principal curvature and their bifurcatons.
Aportaciones Matem�aticas Sociedade Matem�atica Mexicana,
v. 1, p. 115-126, 1985.

53. Carlos Gutierrez ; SOTOMAYOR, J. An aproximation
theorem for immersions with stable con�gurations of lines of
principal curvature.
Lecture Notes in Mathematics, v. 1007, p. 332-368, 1983.
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54. Carlos Gutierrez . Smoothability of Cherry 
ows on
two-manifolds.
Lecture Notes in Mathematics, v. 1007, p. 308-331, 1983.

55. Carlos Gutierrez ; SOTOMAYOR, J. . Stable vector �elds
on manifolds with simple singularities.
Proceedings of the London Mathematical Society, v. 45, n. 1,
p. 97-112, 1982.

56. (30) Carlos Gutierrez ; SOTOMAYOR, Jorge . Structural
stable con�gurations of lines of principal curvature.
Ast�erisque, v. 98-99, p. 195-215, 1982.
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57. Carlos Gutierrez . On two-dimensional recurrence.
Boletim da Sociedade Brasileira de Matem�atica, v. 10, n. 1,
p. 1-16, 1979.

58. Carlos Gutierrez . Smoothing continuous 
ows and the
converse of Denjoy-Schwartz theorem.
Anais da Academia Brasileira de Ciências, v. 51, n. 4, p.
581-589, 1979.

59. Carlos Gutierrez . Structural stability for 
ows on the
torus with a cross-cap.
Transactions of the American Mathematical Society, Estados
Unidos, n. 241, p. 311-320, 1978.
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60. Carlos Gutierrez . Smooth non-orientable non-trivial
recurrence on two-manifolds.
Journal of Di�erential Equations, v. 29, n. 3, p. 338-395,
1978.

61. Carlos Gutierrez ; MELO, Welington de. The connected
components of Morse-Smale vector �elds on two manifolds.
Lecture Notes in Mathematics, v. 597, p. 230-251, 1976.

62. Carlos Gutierrez. Structural Stability For Line FieldsWith
Singularities On Two-Manifolds.
Lecture Notes in Mathematics, v. 468, p. 17-18, 1974.

Jorge Sotomayor University of S~ao Paulo - IME - MAP On Carlos Guti�errez and his Mathematical Work



VII - Closing Comments.

To grasp the meaning of Carlos Guti�errez work it must be
considered in the context of important developments in
Dynamical Systems that, after a long maturation, crystalized
in the last third of the 20th century. These developments
include the assembling of I, Structural Stability, and II,
Genericity.
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I.- Structural Stability (1937)

A seminal mathematical theory that assembled together ideas
from the Qualitative Theory of Di�erential Equations,
Perturbation Theory and basic Topology.

It was founded by the Russian Physicist and Applied
Mathematician A.A. Andronov (1901 - 1955) with the
collaboration of the Russian Topologist L.S. Pontrjagin (1907
- 1987).

In his charming scienti�c autobiography, Pontrjagin recounts
how in the mid-30ies he received the visit of Andronov to tell
him aboutlimit cycles, non-linear oscillationsand problems of
control theory, engaging him asmathematical consultantin
applied problems.
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II.- Genericity
The study of Structural Stability raised high expectationsdue
in great part to the work of M.M. Peixoto (1962), extending
the Theorem of Andronov and Pontrjagin from Differential
Equations in the Plane to those de�ned on Surfaces and
proving that Structurally Stable Systems are Generic {open
and dense{.

I and II together constituted and ideal { The Structural
Stability Paradigm{ to be achieved: Non-trivial meaningful
results can have a simple formulation.
The work of Carlos started under the in
uence of this
Paradigm.
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Other Important In
uential Paradigms in Carlos
work, only listed

III.- Bifurcation, Singularity and Catastrophe Theories {Come,
if not together, closely related to Structural Stability.
If had not been proposed by Andronov, Structural Stability
would have been made systematic by H. Whitney, the founder
of singularity Theory.

IV.- Global Asymptotic Lyapunov Stability in Control Theory
and the work of Krasovskii. This led to Markus - Yamabe
Problem.
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V.- Extensions of Structural Stability to higher dimensions
(Smale, Anosov and others).
Newhouse examples and the complexity in higher dimensional
Dynamical Systems.

VI.- Chaos and Renormalization, Di�erentiable aspects of
Ergodic Theory. Rooted in Statistical Mechanics.
Back to real world systems.
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We must reach the end of this presentation.
Though there is much more to say about
Carlos Guti�errez, his time and mathematical
work.

Meanwhile, as the lights turn o�, we evoke
Carlos by reviewing what he considered his
�ve best works { a garden inside the forest {
and, at the end, by taking
a guided tour to our expanded photo gallery.
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The Blue Garden ordered by number of citations.

56. (30) Carlos Gutierrez ; SOTOMAYOR, Jorge . Structural
stable con�gurations of lines of principal curvature. Ast�erisque, v.
98-99, p. 195-215, 1982.
40. (19) Carlos Gutierrez. A Solution to the Bidimensional Global
Asymptotic Stability Conjecture. Annales de L'Institut Henri
Poincar�e - Analyse Non Lin�eaire, v. 12, p. 627-671, 1995.
48. (15) Carlos Gutierrez . Smoothing continuos 
ows on
two-manifolds and recurrences.
Ergodic Theory and Dynamical Systems, v. 6, n. 1, p. 17-44,
1986.
45. (7) Carlos Gutierrez. A counter example to aC2 closing
lemma. Ergodic Theory and Dynamical Systems, v. 7, n. 4, p.
509-530, 1 987.
41. (5) Carlos Gutierrez . Knots and minimal 
ows on 3-manifolds.
Topology, v. 34, n. 3, p. 679-698, 1995.
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1952, Childhood in Ayacucho.
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Region of Ayacucho, Per�u.
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1964, Lima, Graduation from Normal School.
The high school teacher that �rst solved the
Markus - Yamabe Conjecture.
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2000, at UNICAMP, with R. Garcia, J. Sotomayor,
M.A. Teixeira and M. Peixoto.
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2002, Admission in the ONMC - Scienti�c Merit
National Order
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2004, Lecturing at IBILCE - UNESP

Jorge Sotomayor University of S~ao Paulo - IME - MAP On Carlos Guti�errez and his Mathematical Work



2007, september, with Waldyr Oliva, ISTIME
Meeting, Univ. of S~ao Paulo.
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2007, november, with A. de Carvalho and P.
T�aboas, Party at ICMC, Univ. of S~ao Paulo.
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