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“Convolutional Codes and the Viterbi Algorithm Tutorials”, 2004 Institute for Mathematics
and Applications Summer Program for Graduate Students in Coding and Cryptography, June
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Department of Mathematics, San Diego, California, Apr. 16, 2003.

“Algebraic Constructions of Convolutional Codes”, University of California at San Diego,
Center for Magnetic Recording Research, San Diego, California, Nov. 12, 2002.

“Algebraic Constructions of Convolutional Codes”, Bell Laboratories, Mathematical Sciences
Research Center, Mathematics of Communications Department, Murray Hill, New Jersey,
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“Convolutional Codes with Large Free Distance”, University of Groningen, Department of
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“Constructions of MDS Convolutional Codes”, Swiss Federal Institute of Technology, Lau-
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“Algebraic Constructions of Convolutional Codes”, University of Kaiserslautern, Department
of Mathematics, Kaiserslautern, Germany, Oct. 18, 1999.

“Algebraic Constructions of Convolutional Codes”, University Oldenburg, Department of
Mathematics, Oldenburg, Germany, Oct. 13, 1999.

“Constructions of MDS convolutional codes”, University of Illinois, Coordinated Science Lab-
oratory, Urbana-Champaign, Apr. 19, 1999.

“1/n-MDS Convolutional Codes”, University College Cork, Department of Mathematics,
Cork, Ireland, June 18, 1998.

Grants

2013-2017 NSF Grant DMS-1313221, “The Mathematics of Pseudocodewords”, PI, $150,000.
2012-2016 NSF Grant CIF-1252788, “Collaborative Research: Spatially Coupled Sparse Code

on Graphs: Theory, Practice, and Extensions”, PI $154,000, ($770,000 in total; with
ND (EE), UCLA and New Mexico).

2008-2012 NSF Grant CCF-0830608, “Collaborative Research: New Directions in Graph-Based

Code Design”, PI, $150,000.

2007-2011 NSF Grant DMS-0708033, “Pseudo-Codeword Analysis and Design of Quasi-Cyclic

and Convolutional Codes”, PI, $120,000.

Synergistic Activities

Hiring committee, Electrical Engineering Department, Fall 2020-Spring 2021.

External referee for promotion to full professor level, Department of Mathematics at the
University of Nebraska - Lincoln, Fall, 2020.

MS defense committee in the EE department, Oct. 2019.
External referee for an adjunct professor for Aalto University, Finland, Dec. 2019.

External referee for promotion to tenure and associate professor level, for Villanova University,
Nov. 2019.

Editorial board of the:

— IEEE Transactions in Information Theory (2014-2018).
— Advances in Mathematics of Communications (2013-2014).

Undergraduate reading course in coding: Chang Zhou, Jan. 2019

Building bridges mentoring program: mentor to Miguel Hoch, first-year student with interest
in majoring in math or engineering, 2018-2019.

Undergraduate senior project: Hannah Porter, Glynn Family Honors Program, math major,
2015-2016.

Undergraduate senior project: Katherine Sanders, Glynn Family Honors Program, Math and
Electrical Engineering double major, 2016-2017.



Undergraduate summer project: Hannah Porter, math major, summers 2014, 2015 (under
NSF-DMS-1313221).

Building bridges mentoring program: mentor to Taylor Murray, first-year student with interest
in majoring in electrical engineering, 2015-2016.

Building bridges mentoring program: mentor to Briana DeVore-McDonald, first-year student
with interest in majoring in electrical engineering, 2013-2014.

High school honors project: David Kim, Penn High, Fall 2015.

Qualifying exam committee for Adrian Pacurar (math, 2016) and Lai Wei (electrical engineer-
ing, 2013).

Ph.D. thesis defense committee for John Engbers (math, 2013) and Lai Wei (electrical engi-
neering, 2014).

Undergraduate advisor for math major sophomores, 2012-2014.

Special Opportunities Search Committee 2012-2013 (math).
Undergraduate committee, 2015-2019 (math).

Postdoctoral search committee, 2013-2014 (math).

Undergraduate committee, 2013-2014, 2015-2016 (electrical engineering).

External examiner for the final Ph.D. oral examination of Ahmed Badr, University of Toronto,
April 15, 2014.

Evaluation letters for several promotions to Associate Professor,
External reviewer for several European grant programs.

NSF external reviewer, several years.

NSF panelist on Information Theory and Coding.

Organizer of American Mathematical Society Sectional Meetings in:

— Bloomington, Indiana, April 4-6, 2008.
— New Orleans, January 5-7, 2007.
— San Diego, California, January 5-7, 2002.

TPC member of

— ISIT 2016, Barcelona, Spain, 2016.

ISIT 2014, Honolulu, Hawaii, 2014.

ITW 2010 Dublin IEEE Information Theory Workshop, Dublin, 2010.

— 5th International Symposium on Turbo Codes & Related Topics, EPFL, Lausanne, 2008.

Institute for Mathematics and Applications Summer School in Coding and Cryptography,
Univ. of Notre Dame, Indiana, 2004.



e Reviewer for several journals, transactions, and conferences in both mathematics and engi-
neering: Linear Algebra and its Applications Journal, Applicable Algebra in Engineering,
Communication and Computing Journal, Transactions on Information Theory, Proc. of IEEE
Inter. Symp. on Inform. Theory, Proc. of IEEE International Communications Conference,
Proc. of IEEE Globecom - Communications Theory.

Membership in Professional Societies
IEEE, IEEE Information Theory Society, IEEE Communications Society.

Student Advising at Notre Dame

Undergraduates:

- Dane Krzyskowski (Fall 2012),

- Hannah Porter, “Computing the permanent of a matrix” (2015-2016 and summers of 2014, 2015),
- Katherine Sanders, “Breaking the Code: An analysis of cryptography and its applications to
present society” (2016-2017) (Electrical Engineering and Mathematics double major).

Ph.D.: Anthony Gomez Fonseca (2019-)
- Cunlu Zhou (2013-2019, postdoc, U. of Toronto ),
- Derric Chien (Dec. 2015-2016, high-school teacher ).

Student Advising at SDSU

MA Students:

- Osvaldo Soto, “A Class of Equidistant Memory-Two Convolutional Codes” (2004),

- Desson Chriswan Ginting “Comparison between the Sequential Algorithm and the Viterbi Algo-
rithm” (2004),

- Marcel Wauer, “LDPC Codes Based on Projective Geometry” (2005),

- Holly Bass, “Minimal Vectors in Linear Codes” (2006),

- Eric Gorenstein, “Cycles in LDPC Quasi-Cyclic Codes” (2007),

- Andrea Sholtes, “Cycles and Patterns in LDPC Codes” (2007),

- Benjamin Thorn, “Permutation-Block LDPC Codes: Influence of Tanner-graph Structure on Min-
imum Hamming Distance” (2010),

- Gibsen Gina (2011-2012),

- Robert Lazar (partially), “Deriving Pseduocodewords from Bethe Permanents” (2011-2012),

- Sarah Elghraoui (partially), “Pseudocodewords of LDPC Codes from the Permanent and Bethe
Permanent” (2012),

- Raul Soto (partially), “Maximizing the Minimum Distance of Bipartite Graph Based Low-Density
Parity-Check Codes from Two-Step Circulant Covers” (2012).

All theses are online at http: //sdsu-dspace.calstate.edu/handle/10211.10/188/search-filter?
field=author.

Undergraduates:
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- Ryan Rosenbaum (2007),
- Donald Adams (2007),
- David Kyle (2012).

Courses Taught at Notre Dame

Spring 2021

Fall 2020
Spring 2020
Fall 2019

Spring 2019
Fall 2018
Spring 2018

Fall 2017
Spring 2017
Spring 2016

Fall 2015
Spring 2014
Fall 2013

Spring 2013
Fall 2012
Spring 2006
Fall 2005

EE 30363 Random Phenomena in Electrical Engineering
MATH 40210 Basic Combinatorics

MATH 30310 Undergraduate Coding Theory
EE 30363 Random Phenomena in Electrical Engineering

MATH 30310 Undergraduate Coding Theory
MATH 20580-03 Introduction to linear algebra and differential equations
(course chair)

EE 30363 Random Phenomena in Electrical Engineering
MATH 30310 Undergraduate Coding Theory

EE 30363 Random Phenomena in Electrical Engineering
MATH 20580-04 Introduction to linear algebra and differential equations

MATH 30310 Undergraduate Coding Theory
EE 30363 Random Phenomena in Electrical Engineering

EE 30363 Random Phenomena in Electrical Engineering
MATH 10360-06 Calculus B

MATH 30310 Undergraduate Coding Theory
EE 30363 Random Phenomena in Electrical Engineering

MATH 30310 Undergraduate Coding Theory
MATH 12550-03 Calculus 1

MATH 87500 Graduate Coding Theory
EE 80654 Coding Theory
MATH 10260 Elements of Calculus II (2 sections)

MATH 40210 Basic Combinatorics
MATH 10250 Elements of Calculus I
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Courses Taught at SDSU

Spring 2012

Fall 2011

Spring 2011

Fall 2010

Spring 2010

Fall 2009

Spring 2008

Fall 2007

Spring 2007

MATH 521b - Abstract Algebra 11
MATH 625 - Coding Theory
MATH 151 - Calculus for Science
MATH 521a -Abstract Algebra I
MATH 522 - Number Theory
MATH 521a -Abstract Algebra I
MATH 623 - Matrix Theory
MATH 524 - Linear Algebra
MATH 151 - Calculus for Science
MATH 625 - Coding Theory
MATH 151 - Calculus for Science
MATH 623 - Matrix Theory
MATH 254 - Intro to Linear Algebra
MATH 627b - Modern Algebra II
MATH 623 - Matrix Theory
MATH 627a - Modern Algebra I
MATH 521a - Abstract Algebra I
MATH 521b - Abstract Algebra II
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Fall 2006

Spring 2005

Fall 2004

Spring 2004

Fall 2003

Spring 2003

Fall 2002

Spring 2002

Fall 2001

MATH 524 - Linear Algebra
MATH 521a - Abstract Algebra I
MATH 521a - Abstract Algebra I
MATH 524 - Linear Algebra
MATH 623 - Matrix Theory
MATH 254 - Intro to Linear Algebra
MATH 120 - Calculus for Business
MATH 254 - Intro to Linear Algebra
MATH 120 - Calculus for Business
MATH 254 - Intro to Linear Algebra
MATH 524 - Linear Algebra
MATH 254 - Intro to Linear Algebra
MATH 525 - Coding Theory
MATH 254 - Intro to Linear Algebra
MATH 254 - Intro to Linear Algebra
MATH 254 - Intro to Linear Algebra
MATH 525 - Coding Theory



