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Preface

This volume contains the papers presented at the 11th Latin American
Theoretical INformatics Symposium (LATIN 2014) held during March 31-
April 4, 2014 in Montevideo, Uruguay. Previous editions of LATIN took place
in São Paulo, Brazil (1992), Valparáıso, Chile (1995), Campinas, Brazil (1998),
Punta del Este, Uruguay (2000), Cancún, México (2002), Buenos Aires, Ar-
gentina (2004), Valdivia, Chile (2006), Buzios, Brazil (2008), Oaxaca, México
(2010) and Arequipa, Perú (2012).

The conference received 192 submissions from 42 countries. Each submis-
sion was reviewed by at least three Program Committee members, and carefully
evaluated on quality, originality, and relevance to the conference. Overall, the
Committee members wrote 588 reviews with the help of 254 external refer-
ees. Based on an extensive electronic discussion, the Committee selected 65
papers, leading to an acceptance rate of 34%. In addition to the accepted con-
tributions, the symposium featured distinguished lectures by Ronitt Rubin-
feld (Massachusetts Institute of Technology and Tel Aviv University), Robert
Sedgewick (Princeton University), Gilles Barthe (IMDEA Software Institute),
Gonzalo Navarro (Universidad de Chile), and J. Ian Munro (University of Wa-
terloo).

The Imre Simon Test-of-Time Award started in 2012 and it is given to the
authors of the LATIN paper deemed to be most influential among all those
published at least ten years prior to the current edition of the conference. Papers
published in the LATIN proceedings up to and including 2004 were eligible for
the 2014 award. This year’s winners were Graham Cormode and Sethu Muthu
Muthukrishnan for their paper “ An improved data stream summary: The count-
min sketch and its applications”, which appeared in LATIN 2004.

Many people helped to make LATIN 2014 possible. First, I would like to
recognize the outstanding work of the members of the Program Committee. Their
commitment contributed to a very detailed discussion on each of the submitted
papers. The LATIN Steering Committee offered valuable advice and feedback;
the conference benefitted immensely from their knowledge and experience. I
would also like to recognize J. Ian Munro, Yoshiharu Kohayakawa and Michael
Bender for their work in the Imre Simon Test-of-Time Award Committee.

Our industrial sponsors, Yahoo! Labs and Google provided much-needed
funding. In particular, Yahoo! provided funds for the Imre Simon Award and
Google for student grants. I thank Ricardo Baeza-Yates, Ravi Kumar and Prab-
hakar Raghavan for serving as contacts to those institutions.

The Centro Latinoamericano de Estudios en Informática (CLEI), the Comisión
Sectorial de Investigaciones Cient́ıficas de la Universidad de la República (CSIC),
the Programa de Desarrollo de las Ciencias Básicas (PEDECIBA) and the Agen-
cia Nacional de Investigación e Innovación (ANII) also provided important seed
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funding. The Universidad ORT supported all the graphic design for the
conference.

At the Universidad de la República, Alberto Pardo chaired the Local
Arrangements Committee. His outstanding commitment in the most difficult mo-
ments of the organization was key to the success of LATIN. Guillermo Calderón
administered the conference web site. The rest of the Local Arragements Com-
mittee, Javier Molina, Laura Molina and Alfonsina Pastori ably handled the
innumerable logistical details that had to be resolved along the way. Finally, I
thank my wife Graciela Pastori for the encouragement she offered during the
year and a half that it took to make LATIN 2014 a reality.

January 2014 Alfredo Viola
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Elvira Mayordomo Universidad de Zaragoza, Spain
Marco Molinaro Carnegie Mellon University, USA
Regina Motz Universidad de la República, Uruguay
Lucia Moura University of Ottawa, Canada
Daniel Panario Carleton University, Canada
Sergio Rajsbaum Universidad Nacional Autonoma de México,
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David, Julien
de Carli Silva, Marcel
De La Clergerie, Eric
de Pina, José Coelho
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Something for Almost Nothing: Advances in

Sub-linear Time Algorithms

Ronitt Rubinfeld

CSAIL, MIT, Cambridge MA 02139
Blavatnik School of Computer Science, Tel Aviv University

ronitt@csail.mit.edu

Abstract. Linear-time algorithms have long been considered the gold
standard of computational endciency. Indeed, it is hard to imagine do-
ing better than that, since for a nontrivial problem, any algorithm must
consider all of the input in order to make a decision. However, as ex-
tremely large data sets are pervasive, it is natural to wonder what one
can do in sub-linear time. Over the past two decades, several surprising
advances have been made on designing such algorithms. We will give a
non-exhaustive survey of this emerging area, highlighting recent progress
and directions for further research.



Computer-Aided Cryptographic Proofs

Gilles Barthe

IMDEA Software Institute
gilles.barthe@imdea.org

EasyCrypt [6] is a computer-assisted framework for reasoning about the
security of cryptographic constructions, using the methods and tools of prov-
able security, and more specifically of the game-based techniques. The core of
EasyCrypt is a relational program logic for a core probabilistic programming lan-
guage with sequential composition, conditionals, loops, procedure calls, assign-
ments and sampling from discrete distributions. The relational program logic
is key to capture reductionist arguments that arise in cryptographic proofs. It
is complemented by a (standard, non-relational) program logic that allows to
reason about the probability of events in the execution of probabilistic pro-
grams; this program logic allows for instance to upper bound the probability of
failure events, that are pervasive in game-based cryptographic proofs. In com-
bination, these logics capture general reasoning principles in cryptography and
have been used to verify the security of emblematic constructions, including the
Full-Domain Hash signature [8], the Optimal Asymmetric Encryption Padding
(OAEP) [7], hash function designs [3] and zero-knowledge protocols [5, 1]. Yet,
these logics can only capture instances of general principles, and lack mechanisms
for stating and proving these general principles once and for all, and then for
instantiating them as needed. To overcome this limitation, we have recently ex-
tended EasyCrypt with programming language mechanisms such as modules and
type classes. Modules provide support for composition of cryptographic proofs,
and for formalizing hybrid arguments, whereas type classes are convenient to
model and reason about algebraic structures. Together, these extensions signifi-
cantly expand the class of examples that can be addressed with EasyCrypt. For
instance, we have used the latest version of EasyCrypt to verify the security of a
class of authenticated key exchange protocols, and of a secure function evaluation
protocol based on garbled circuits and oblivious transfer.

Our current work explores two complementary directions. On the one hand,
we are extending the EasyCrypt infrastructure in order to derive security guar-
antees about implementations of cryptographic constructions. Indeed, practical
attacks often target specific implementations and exploit some characteristics
that are not considered in typical provable security proofs; as a consequence,
several widely used implementations of provably secure schemes are vulnerable
to attacks. In order to narrow the gap between provable security and imple-
mentations, we are extending EasyCrypt with support to reason about C-like
implementations, and use the CompCert verified C compiler (http://compcert.
inria.fr/) to carry the security guarantees down to executable implementa-
tions [2]. On the other hand, we are developing specialized formalisms to reason
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about the security of particular classes of constructions. For instance, we have
recently developed the ZooCrypt framework [4], which supports automated anal-
ysis of chosen-plaintext and chosen ciphertext-security for public-key encryption
schemes built from (partial-domain) one-way trapdoor permutations and random
oracles. Using ZooCrypt, we have analyzed over a million (automatically gener-
ated) schemes, including many schemes from the literature. For chosen-plaintext
security, ZooCrypt is able to report in nearly 99% of the cases a proof of security
with a concrete security bound, or an attack. We are currently extending our
approach to reason about encryption schemes based on Diffie-Hellmann groups
and bilinear pairings, both in the random oracle and in the standard models.

More information about the project is available from the project web page

http://www.easycrypt.info
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“If You Can Specify It, You Can Analyze It”

—The Lasting Legacy of Philippe Flajolet

Robert Sedgewick

Department of Computer Science, Princeton University
rs@cs.princeton.edu

Abstract. The “Flajolet School” of the analysis of algorithms and
combinatorial structures is centered on an effective calculus, known as
analytic combinatorics, for the development of mathematical models that
are sufficiently accurate and precise that they can be validated through
scientific experimentation. It is based on the generating function as the
central object of study, first as a formal object that can translate a spec-
ification into mathematical equations, then as an analytic object whose
properties as a function in the complex plane yield the desired quantita-
tive results. Universal laws of sweeping generality can be proven within
the framework, and easily applied. Standing on the shoulders of Cauchy,
Polya, de Bruijn, Knuth, and many others, Philippe Flajolet and scores
of collaborators developed this theory and demonstrated its effectiveness
in a broad range of scientific applications. Flajolet’s legacy is a vibrant
field of research that holds the key not just to understanding the prop-
erties of algorithms and data structures, but also to understanding the
properties of discrete structures that arise as models in all fields of sci-
ence. This talk will survey Flajolet’s story and its implications for future
research.

“A man ... endowed with an an exuberance of imagination which puts
it in his power to establish and populate a universe of his own creation”.



Encoding Data Structures

Gonzalo Navarro*

Department of Computer Science, University of Chile
gnavarro@dcc.uchile.cl

Classical data structures can be regarded as additional information that is stored
on top of the raw data in order to speed up some kind of queries. Some examples
are the suffix tree to support pattern matching in a text, the extra structures
to support lowest common ancestor queries on a tree, or precomputed shortest
path information on a graph.

Some data structures, however, can operate without accessing the raw data.
These are called encodings. Encodings are relevant when they do not contain
enough information to reproduce the raw data, but just what is necessary to
answer the desired queries (otherwise, any data structure could be seen as an
encoding, by storing a copy of the raw data inside the structure).

Encodings are interesting because they can occupy much less space than the
raw data. In some cases the data itself is not interesting, only the answers to
the queries on it, and thus we can simply discard the raw data and retain the
encoding. In other cases, the data is used only sporadically and can be maintained
in secondary storage, while the encoding is maintained in main memory, thus
speeding up the most relevant queries.

When the raw data is available, any computable query on it can be answered
with sufficient time. With encodings, instead, one faces a novel fundamental
question: what is the effective entropy of the data with respect to a set of queries?
That is, what is the minimum size of an encoding that can answer those queries
without accessing the data? This question is related to Information Theory, but
in a way inextricably associated to the data structure: the point is not how
much information the data contains, but how much information is conveyed by
the queries. In addition, as usual, there is the issue of how efficiently can be the
queries answered depending on how much space is used.

In this talk I will survey some classical and new encodings, generally about
preprocessing arrays A[1, n] so as to answer queries on array intervals [i, j] given
at query time. I will start with the classical range minimum queries (which is
the minimum value in A[i, j]?) which has a long history that culminated a few
years ago in an asymptotically space-optimal encoding of 2n+ o(n) bits answer-
ing queries in constant time. Then I will describe more recent (and partly open)

* Funded in part by Millennium Nucleus Information and Coordination in Networks
ICM/FIC P10-024F, Chile.
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problems such as finding the second minimum in A[i, j], the k smallest values in
A[i, j], the kth smallest value in A[i, j], the elements that appear more than a
fraction τ of the times in A[i, j], etc. All these queries appear recurrently within
other algorithmic problems, and they have also direct application in data mining.



Succinct Data Structures ... Not Just for Graphs

J. Ian Munro

Cheriton School of Computer Science, University of Waterloo,
Waterloo, Ontario N2L 3G1, Canada

imunro@uwaterloo.ca

Abstract. Succinct data structures are data representations that use
the (nearly) the information theoretic minimum space, for the combina-
torial object they represent, while performing the necessary query op-
erations in constant (or nearly constant) time. So, for example, we can
represent a binary tree on n nodes in 2n + o(n) bits, rather than the
”obvious” 5n or so words, i.e. 5n lgn bits. Such a difference in memory
requirements can easily translate to major differences in runtime as a
consequence of the level of memory in which most of the data resides.
The field developed to a large extent because of applications in text in-
dexing, so there has been a major emphasis on trees and a secondary
emphasis on graphs in general; but in this talk we will draw attention to
a much broader collection of combinatorial structures for which succinct
structures have been developed. These will include sets, permutations,
functions, partial orders and groups, and yes, a bit on graphs.
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