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Syllabus

Design and development of mathematical softwares for matrix computations, direct triangular
decomposition methods for square and rectangular systems, special cases like positive definite
systems and Cholesky decomposition, sparse matrix methods for solving linear systems,
solving eigenvalue-eigenvector problems by iterative methods, solving linear least squares
problems, projection on range and null spaces, rank deficient problems, orthogonal
decompositions, singular value decomposition, QR algorithm and computing singular value
decomposition (SVD), iterative methods for solving linear systems including Gauss-Seidel, SOR,
conjugation direction and conjugate gradient methods, analysis of computational errors,
sensitivity of linear systems and complexity of algorithms.

&l

[\] A. Bjorck, Numerical Methods in Matrix Computations, Springer, Y- 0.
[Y] G.H. Golub, and C.F. Van Loan, Matrix Computations, 4th Edition, Johns Hopkins University
Press, Y- \Y.

[Y]J. Demmel, Applied Numerical Linear Algebra, SIAM, Y44V, R
[¢] L.N. Trefethen, and D. Bau Ill, Numerical Linear Algebra, SIAM, Y44V, /‘ff" w

[0] G.W. Stewart, Matrix Algorithms, Volume I: Basic Decompositions, SIAM, \‘\‘\AJ
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Syntax and semantics of propositional logic, syntax and semantics of first-order logic,
soundness and completeness theorems of propositional and first-order logics, non-classical
logics, Kripke models, modal logics, epistemic logic, intuitionistic logic.
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WA 93 Ol o o DLl (2L 5 Glat 1 b 5l dass )
[Y] A. Chagrov and M. Zakharyaschev, Modal Logic, OUP, Y44V,
[¥] H. van Ditmarsch, W. van der Hoek, and B. Kooi, Dynamic Epistemic Logic, Springer, Y+ +A.
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Syllabus

This is a rigorous graduate course on computability. After a review of preliminaries and basic
concepts, the first part of the course is dedicated to a thorough study of classical
computational models and the Chomskey hierarchy for formal languages. In this part
computational models as finite automaton, push-down automaton and Turing machine are
discussed and the concept of computation is analysed through the lens of computational
models and grammars. In this regard the fundamental concepts of a reduction between
languages, diagonalization and Godel’s theorems are also discussed.

The second part of the course is dedicated to basic recursion theory in which the smn theorem,
as well as the Rice theorem and recursion theorem are discussed and a comparison between
the concepts related to computability in general in terms of recursive functions and what has
already been mentioned in the first part for formal languages is presented.

el
['] R. Weber, Computability Theory, AMS, Y+ Y,

[Y] D. S. Bridges, Computability: a mathematical sketchbook, Springer-Verlag New York,
yaq¢,

[Y] D. A. Simovici and R. L. Tenney, Theory of Formal Languages with Appl/cat/ons—a\NorId
Scientific Publlshlng Co. Ltd., V444, %

Kaufmann \‘\‘\2 w.‘ :
[0] D. C. Kozen, Theory of Computation, Springer-Verlag London Limited Y- -1
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i ez 3l (B3lat &y Jileo 5 J (Probabilistic Method) sVl sy 4 s S5 Sl 5 5 bapm, 831 (6 Sl 5 (Sale
Asgldham ki g baazdy 3o 5 b a5l U b ((Slas same b gy (eSS

Syllabus

Introducing Computation models (main memory, external memory, streaming), introducing algorithmic models
(deterministic, approximation, randomized, parallel, online), introducing performance metrics (space, run-
time), introducing analysis models (worst-case, best-case, average-case, amortized, competitive), advanced
data structures (binomial and Fibonacci heaps, splay tree, prefix tree, prefix array), string matching algorithms,
network flow algorithms and applications, complexity classes (P, NP, co-NP, PSPACE, reduction, introducing
approximation algorithms techniques, introducing randomized algorithms techniques.

[V] T. Cormen, C. Leiserson, R. Rivest, and C. Stein, Introduction to Algorithms, MIT Press, Y- - \.

[Y] Motwani and Raghavan, Randomized Algorithms, Cambridge University Press, 1490,

[Y¥] Nancy Lynch, Distributed Algorithms, Morgan Kaufmann Publishers, Y441,

[¢] RE Tarjan, Data Structures and Network Algorithms, SIAM, YaAY.

[0] Groetschel, Lovasz, Schrijver (aka GLS), Geometric Algorithms and Combinatorial Optimization, Springer-
Verlag, 144Y. Par=a
[] Vijay Vazirani, Approximation Algorithms, Springer, Y-\ .. ;
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Syllabus

Necessary and sufficient conditions for existence of solution and unboundedness of linear programs, geometric
and algebraic interpretations of primal simplex, revised simplex, degeneracy and its effects, analytic study of
the big-M and two phase methods, cycling, lexicographical and Bland’s methods to avoid cycling, simples
algorithm with bounded variables, Karush-Kuhn-Tucker (KKT) conditions, theorems of the alternatives including
Farkas’ lemma and Gordon’s theorem, duality (weak and strong duality theorems, and complementary slackness
conditions), dual and primal-dual algorithms, sensitivity analysis, integer programming (branch and bound and
cutting plane algorithms), transportation and optimal assignment problems, solution of maximal flow problem
(max-flow-min-cut theorem) and its use for solving the assignment problem, convex sets anfd functions and the
corresponding analytical conditions for recognition, necessary conditions and second order sufficient conditions
for minimizers of unconstrained and constrained nonlinear programming problems (the Fritz-John and the KKT
conditions), and the interior-point approach for solving linear programs.
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RARN

[Y] M.S. Bazaraa, J.J. Jarvis, H.D. Sherali, Linear Programming and Network Flows, John Wiley and Sons, ¢th
edition, Y-\ -

[Y]K.G. Murty, Linear Programming , Wiley, YAAY.
[¢] D. Bertsimas, J.N. Tsitsiklis, Introduction to Linear Optimization, Belmont, Massachusetts, March
[0] D. Luenberger, Y. Ye, Linear and Nonlinear Programming, Springer, ¢th edition, Y- 1. U
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Syllabus

The course gives a quick overview of the basic concepts of machine learning and then examines
the more advanced concepts of machine learning. Lesson topics include basic learning topics,
kernel learning, ensemble methods, structured prediction, dimensionality reduction, low-rank
approximation, large-scale optimization, distributed learning, spectral learning, massive multi-
class classification, Bayesian learning, domain adaptation and sample bias correction,
transduction and semi-supervised learning, active learning, time series prediction, privacy-
aware learning.

[V] E. Alpaydin, Introduction to Machine Learning, MIT Press, Y- - Y,
[Y] S. Marsland, Machine Learning, an Algorithmic Perspective, CRC Press, Y- - Q.
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Syllabus

Mathematical software for scientific computing, reliability, speed, flexibility and
transportability of mathematical software related to numerical algorithms for elementary
function evaluation (including trigonometric and logarithmic functions), linear and nonlinear
systems, interpolation, optimization, approximation of function derivatives, definite integrals
and differential equations.

&l
[V] Rice, J.R., Numerical Methods, Software, and Analysis, Second Edition, Academic Press,
Y.VE,
[Y] Buchanen, J.L. and Turner, P.R., Numerical Methods and Analysis, McGraw-Hill College,
Yaay
[Y'] Miller, W., The Engineering of Numerical Software, Prentice Hall, YAA¢,
[¢] Papers in ACM Transactions on Mathematical Software (TOMS) and SIAM Journal on
Scientific Computing.
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Syllabus

Desing, analysis and implementation of various algorithms for solving unconstrained and
constrained optimijation problems, theoretical and practical comparison of algorithms,
Newton and quasi-Newton methods, secant and conjugate gradient methods, quadratic
programming and optimization methods in the context of linear and nonlinear constraints
including penalty, barrier, Lagrange-Newton, descent directions and linear search algorithms,
trust region methods, global convergence and asymptotic rate of convergence.

&y
[V]J. Nocedal, and S.J. Wright, Numerical Optimization, Springer-Verlag, ynd Edition, y..#.
[Y] R. Fletcher, Practical Methods of Optimization, Ynd Edition, John Wiley and Sons, Y- - \.
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Syllabus

Effective algorithms for curve and surface representations including interpolation and
approximation by B-splines, Beta splines, parametric and geometric continuity with emphasis
on comparison of algorithms and their practical implementations.

&y

[V] N. Golovanov, Geometric Modeling: The mathematics of shapes, CreateSpace Independent
Publishing Platform, Y-\ ¢,

[Y] G. Farin, Curves and Surfaces for Computer Aided Geometric Design, Fifth Edition, Morgan
Kaufmann, Y- - ).

[Y'] R.H. Bartels, B.A. Barsky, and J.C. Beatty, An Introduction to Splines for Use in Computer
Graphics and Geometric Modeling, Morgan Kaufmann, Y440,

[¢£]S. Jaffard, Y. Meyer, and R.D. Ryan, Wavelets, Tools for Science and Technology, SIAM, Y- - \.
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Syllabus

Connex sets, convex functions and optimization: basic convex analysis and convex optimization
theory including optimality conditions, duality theory, theorems of the alternatives and their
applications, various applications of a number of classes of optimization problems such as
linear least squares, linear and quadratic programming, semi-definite programming and
geometric programming, numerical methods for solving smooth optimization problems with
equality constraints, interior point algorithms for problems with inequality constraints, and
investigation of various practical examples of biological systems, computational geometry,
statistics, machine learning, electrical engineering using optimization models.

&y

[V] Boyd, Stephen P., and Lieven Vandenberghe. Convex Optimization. Cambridge University
Press, Y- - ¢.
[Y] Nesterov, Yurii. Lectures on Convex Optimization. Springer, Y - YA.
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Syllabus

Review of basic concepts as computational models, different types of Turing machines, time
and space in Turing machines, standard Turing machines, basic time complexity classes as P,
NP, EXP and NEXP as well as basic space complexity classes as L, NL and PSPACE, reductions
and NP-completeness, diagonalization and Ladner’s theorem, time hierarchy theorems and
polynomial hierarchy, Savitch and Immerman — Szelepcsenyi theorems, alternating Turing
machines, oracle Turing machines, nonuniform and circuit complexity, relativization, sparse
and tally sets and P/Poly, selected topics.

&y
[V] Arora, Sanjeev, Barak, Boaz, Computational Complexity: A Modern Approach, Cambridge
University Press, Cambridge, Y- - 1.
[Y] Du, Ding-Zhu, Ko, Ker-1, Theory of Computational Complexity, Wiley-Interscience Series in
Discrete Mathematics and Optimization. Wiley-Interscience, New York, Y- -
[Y'] Papadimitriou, Christos H, Computational Complexity, Addison-Wesley Publishing
Company, Reading, MA, Y44Y,
[¢£] Goldreich, Oded, Computational Complexity: A Conceptual Perspective, Cambr;dge
University Press, Cambridge, Y- -A. ‘
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Syllabus

Paradigms for designing randomized algorithms, pre-requisite probability tools and
techniques, randomized computing models and randomized complexity classes, Chernoff
bound, Markoff chains and random walks, probabilistic and conditional methods, game-
theoretic methods, sampling and tail inequalities, Algebraic applications, random number
generation, numerical and geometric applications of randomized algorithms.

&l
[V] R. Motwani, P. Raghavan, Randomized Algorithms, Cambridge University Press, Y490,
[Y]J. Hromkovic, Design and Analysis of Randomized Algorithms, EATCS Series, Springer-Verlag
Berlin Heidlberg, Y- - 0.

[Y']J. Hromkovic, Algorithms for Hard Problems, Springer-Verlag Berlin Heidlberg, Y- - ).
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Syllabus

Propositional logic (syntax and semantics, natural deduction, sequent calculus, tableaux,
resolution), intuitionistic logic and linear logic and their applications in computer science,
modal logic (syntax and semantics, soundness and completeness theorems, decidability),
lambda calculus and its applications in functional programing.

&l

WA L3 Sl o DLl oL 5 Glate syl desms )
[¥] Jean Goubault-Larrecq, lan Mackie, Proof Theory and Automated Deductions. Springer, -
Yoo ().
[Y] D. Van Dalen, Logic and Structure, Springer, Y- - V.
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Syllabus

Motivations for using approximation algorithms :interactability of NP-hard problems, sample
approximation algorithms for NP-hard problems, Approximation complexity classes, constant-
factor approximation, PTAS and FPTAS algorithms, linear programming and randomized
rounding, primal-dual approximation algorithms, vector programming and demi-definite
programming. Iterative rounding technique

&l
[Y] D. P. Williamson and D. B. Shmoys, The Design of Approximation Algorithms, Cambridge
University Press, Y+ ),
[Y] V. Vazirani, Approximation Algorithms, Springer-Verlag, Berlin, Germany, Y« ).
[Y] J. Hromkovic, Algorithms for Hard Problems, Springer-Verlag Berlin Heidlberg, Y« + ).
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Syllabus

The main objective of the course is an introduction to a wide concepts and subjects in
mathematics, statistics, theoretical computer science which play a crucial role in data
understanding, representation, and analysis. Many subjects which are discussed in this
course are rich enough to be a subject of an independent course and can be studied and
followed in more details. Covered topics include

» Geometry of high dimensional spaces and measure concentration
 Singular value decomposition and the best fitted hyperspace to data

* Learning and optimization problems, regularization, gradient descent and
stochastic gradient descent

« Sampling and mathematics of big data
 Linear and nonlinear approximation and compact representation of data

&y

[V] A. Blum, J. Hopcroft, R. Kannan, Foundations of Data Science, Cambridge Univgrsfﬁ[’?&Preg,‘s,

Y.Y.. f “_E;" e N\

[Y] Gabriel Peyré, Mathematical Foundations of Data Sciences, online draft,
https://mathematical-tours.github.io/book/.

oK
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Syllabus

The objective of the course is an introduction to most important algorithm in data science which allows us to
extract insightful information from data with minimum error and in the fastest manner. Some of the most important
classes of these algorithms are, dimension/complexity reduction without loss in essential data information, data
representation algorithms, algorithms for data behavior prediction and ranking algorithms. Covered topics include

+ Dimension reduction (Algorithms for finding mappings on high dimensional data to low dimensional
spaces, Map-reduce and related database

* Extraction of useful information from data (introduction to data representation algorithms and hidden
information extraction from data, fitting methods and regression, clustering, classification

* Data behavior prediction (Introduction to algorithms which based on a sample of data, can predict the
behavior of the next data, nearest neighbors algorithms)

* Data relations and ranking (page rank algorithm)
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Syllabus

The purpose of this course is to acquaint students with search and decision-making techniques
in modern artificial intelligence and the ability to use them to solve problems. In this course,
advanced Al topics are discussed in three sections: Learning, Reasoning, and Planning. After
completing the lesson, the student should be able to design an intelligent factor that learns its
properties through active interaction with the environment, inferring properties from the
environment that are not directly perceptible from the environment, and making a plan to
achieve the goal

&l

[V] D. L. Poole, A. K. Mackworth, Artificial Intelligence: Foundations of Computational Agents,
Cambridge University Press, Y-\ .

[Y] Gelfond, Michael, and Yulia Kahl. Knowledge representation, reasoning, and the design of
intelligent agents: The answer-set programming approach. Cambridge University Press, Y- )¢,
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Syllabus

This course introduces the concept of deep learning and its implementation via artificial neural
networks and provides the basic concepts and the essential background for using deep neural networks
and conducting research in the related areas. This course covers topics of neurons and human brain,
structure of neurons, natural neural networks (concepts, definitions), components of neural networks,
perceptron neural network, perceptron peripheral network, perceptron-assisted classification problem
solving and issues, linear separation problems, backpropagation networks, solving classification and
regression problems (function approximation) via these networks, improvements over the
backpropagation network and its different versions, learning rate and network power, regulation
methods in deep learning, convolutional neural networks, auto encoders, Boltzmann machine, the
applications of deep learning in computer vision, speech processing, and natural language processing.

&l

[V] I. Goodfellow, Y. Bengio, A. Courville, Deep Learning, MIT Press, Y- \1.

[Y] N.D. Lewis, Deep Learning Made Easy With R: A Gentle Introduction for Data Science, CreateSpace
Independent Publishing Platform, Y-\ 1,

[Y']J. Heaton, Artificial Intelligence for Humans, Volume ¥: Deep Learning and Neural Networks, Heaton

Research, Inc., Y- Yo,
[¢£] ). Patterson, A. Gibson, Deep Learning: A Practitioner's Approach, O'Reilly Media, Y- V.




VY / Fgmels pols 0y (cwlids )5

Sboad Caws ) G 40D Gilwib |t B b oS Olgas
s> S £o i i i
99 0 EP szcsvr;s:l:sctlon of Biochemical ST 4 Ly Ol
W s Ot DL w98
L Jos W aax Dk wesd
O et 0 solas ¢ 19 ooy
O wbobl / 4l ¢ osle Moy

........... 1550 3190 (1 o517 [T sbuews [T o037 [0 sode s 18mwl Ui nosT si3g0T £95 4 0510 Jos ag I

9% S g
(S e aaSid g landiCan 5 et (5Ll a3 T Kt ¢ glacd Sla 2S5 ¢ o Sl Sl (659,
LS eSS g 5 ol odd gl slaSls SLoby il asede clhaSs ( aiis & .LSV_L' cbasls

b lbT gl 6d 51 (6 186 s ey (5L (Sl S50 (5 08 sl s 5o (3 5 (9 s 6 o (5123 oLy
oki g5l (sl (slaesls oSSl 5 1S 1l 5

Syllabus

Review of the fundamentals of the biological systems, chemical reactions, enzyme kinetics,
reconstruction of biochemical networks, metabolic networks, regulatory and auto-regulatory
networks, signalling networks, mathematical representation of reconstructions, topological
properties of reconstructions, row, column, and null space of stoichiometric matrix, properties
of the solution space, sampling the solution space, introduction to COBRA toolbox and
reconstruction databases

&y
[\] Palsson, Bernhard @. Systems Biology: Properties of Reconstructed Networks. Cambridge
University Press, Y- - 1.
[Y] Palsson, Bernhard @. Systems Biology: Simulation of Dynamic Network States. Cambridge
University Press, Y-\ ).
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Syllabus

The purpose of this course is to introduce the general knowledge of computational biology and
bioinformatics and its basic principles. During this course, after a brief overview of cell and
molecular biology, students will gain an overview of the problems that arise in bioinformatics
and their algorithms. Course contents include: Introduction and history of bioinformatics,
Introduction to cellular and molecular biology including central dogma processes, types of
bioinformatics data (sequence, structure, network), basic problems in bioinformatics (including
alignment, secondary structure prediction, network inference, phylogeny inference,
microarray analysis, sequencing), bioinformatics databases, networks (including interaction
networks, regulatory networks, signal networks).

&y

[V] Pevsner, Jonathan. Bioinformatics and functional genomics. John Wiley & Sons, Y- \o,

[Y] Pevzner, Pavel, and Ron Shamir, eds. Bioinformatics for biologists. Cambridge University
Press, Y- V).

[Y] Ramsden, Jeremy. Bioinformatics: an introduction. Vol. Y\. Springer, Y- \o.
[¢£] Xiong, Jin. Essential bioinformatics. Cambridge University Press, Y- - 1.
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Syllabus

Review of the fundamentals of convex optimization, overview of linear programming and
Lagrange duality theory, biochemical networks, flux balance analysis, quantitative flux coupling
analysis, metabolic network reductions, mixed-integer linear programming, thermodynamic
analysis of metabolic networks, resolving network gaps and growth prediction inconsistencies
in metabolic networks, identification of connected paths to target metabolites, bilevel
optimization and computational strain design, nonlinear programming and applications in
metabolic networks, mixed-integer nonlinear programming and applications in metabolic
networks

&y
[V] Maranas, Costas D., and Ali R. Zomorrodi. Optimization Methods in Metabolic Networks.
John Wiley & Sons, Y- \1.
[Y] Palsson, Bernhard @. Systems Biology: Constraint-based Reconstruction and Analysis.
Cambridge University Press, Y- \o0.
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Syllabus

This course covers a wide variety of approaches based on several different fields of
mathematics including logic, differential equations, dynamical systems, numerical methods,
stochastic simulations, graph theory, data science, etc. to modeling biological systems such as
metabolism, gene expression regulation, and signal transduction. The main objective of this
course is to give students the background required to integrate these complementary
approaches to study the emergent properties inherent to the complex interactions of these
biological modules. At the end of this course, the students are expected to be able to
systematically analyze the different aspects of such biological systems and present their
thorough understanding of a specific example like the cancer disease.

&y
[V] Covert, Markus W. Fundamentals of Systems Biology: From Synthetic Circuits to Whole-cell
Models. CRC Press, Y- \o.

[Y] Kriete, Andres, and Roland Eils. Computational Systems Biology: From Molecular
Mechanisms to Disease. Academic Press, Y- Y.
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Syllabus

Introducing the algebraic and combinatorial prerequisite required for graduate students with interests in Coding Theory

and Cryptography. Covered topics include

V. Brief introduction to the elementary number theory, the Chinese remainder theorem, Fermat’s little theorem, Euler’s
function, Lucas’ theorem, Jacoby’s symbol, etc.

Y. Efficient algorithms for addition, multiplication, division and exponentiation in finite rings and various algorithms for
congruence such as Barrett reduction and Montgomery reduction.

Y. Search algorithms for composite numbers: Constructive methods, Bit-Array, Table-Lookup.

¢ Primality test algorithms and their complexities: Baillie-PSW, Solovay-Strassen, Miller-Rabin, Agrawal-Kayal-Saxena
(ASK) deterministic test

©. Factorization algorithms and their complexities

1. Basics of the group theory

Y. Finite fields and ring of polynomials, irreducible polynomials over finite fields, and finite field extension

A, Elliptic curve arithmetic

q

Matroid theory (basic definitions and equivalent axioms)

V+. Linear representation of the matroids

VY. Submodular functions and polymatroids

VY. Experience with the large number library of C++ for implementing the algorithms in the course.

['] R. Crandall, C. Pomerance, Prime Numbers, A Computational Perspective, Springer, Y+« «. @
[Y] Victor Shoup, Computational Introduction to Number Theory and Algebra, Cambridge University Pre§s A\ \ -ﬁ 5
[7] J. G. Oxley, Matroid Theory, Oxford University Press, Y+, \
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Syllabus

Introducing the concept of "Entropy” and presenting its application in the source and the
channel coding, channel capacity, Shannon‘s theorems, cryptography, statistics and probability
theory. Covered topics include

\Y.Entropy, conditional and join entropy, Jensen’s inequality, Fano’s inequality,

\ ¢, Asymptotic equi partition and its property

V. Entropy rate of a random process, Entropy and random walk

V1. Data compression, Kraft’s inequality, optimum codes, Huffman‘s coding, Shannon‘s coding
YV.Shannon capacity of the channels, inverse of the coding theorem

YA.Method of type and its application

[Y] R McEllece The Theory of Informatlon and Coding, Cambrldge Univ. Press, ~<* f ‘
[¥] Y. Liang, H. V. Poor and S. Shamai, Information Theoretic Security, Now pub[l ne.
Y4,
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Syllabus

The aim of this graduate course in cryptography is to teach the students the basic foundations of modern cryptography. This course enables students to

develop their skills to define syntax and security of basic cryptographic primitives. More precisely, the students learn how to transform an informal scenario

model of a security task into a formal syntax, an informal security requirement into a formal security definition, and finally how to construct a provably-
secure primitive.

. Preliminaries: classical & modern cryptography, perfect secrecy & limitations, computational security, computational indistinguishability, hybrid
lemma

e  Secret-Key Encryption (SKE): SKE syntax, Various security definitions for SKE (single message, multi-message, CPA, CCA), Pseudo-Random
Generator (PRG), Pseudo-Random Function (PRF)

. Message Authentication Codes (MAC): secrecy vs. integrity, syntax of MAC, security definitions (weak & strong unforgeability), MAC
constructions (fixed and variable message length), authenticated encryption schemes.

. Hash functions and applications: syntax and security definitions, MAC using hash functions, generic attacks on hash functions, random-oracle
model, applications (commitment schemes, merkle trees, etc).

. Practical symmetric ciphers and hash function: some examples of stream ciphers (such as RC¢ & SalsaY +/A), some examples of block ciphers
(such as DES & AES), block cipher design paradigms (Feistel & substitution-permutation network networks), modes of operation of block ciphers,
some examples of hash functions (such as MDe & SHA-Y), hash function general constructions (Merkle—Damgard and Sponge constructions)

. Public-Key Encryption (PKE): overview (history, scenario model, syntax, and etc.), impossibility of perfect security, security definitions (CPA,
CCA), hardness assumptions (discrete logarithm problem, computational and decisional Diffie-Hellman problems, Factoring and root-computation
modulo composite numbers problems), EI-Gamal and RSA cryptosystems, hybrid encryption and the KEM-DEM Paradigm

. Digital Signature: syntax & security definitions, hash-and-sign paradigm, RSA signatures, signatures from the Discrete-Logarithm Problem (Schnorr

DSA). N
/. ey
['] Jonathan Katz, Yehuda Lindell: Introduction to Modern Cryptography, Second Edition. CRC Press Yo £ ISBN V) ¢ e \
[Y] Dan Boneh and Victor Shoup: A graduate course in applied cryptography. Preprint version «,°, Jan. Y+ Y. u ; L )
[¥] Oded Goldreich: The Foundations of Cryptography - Volume Y: Basic Techniques. Cambrldge University Press*i f ~§ "I$Brxlrfr-°“\2
VAYVY-Y,

[£] Oded Goldreich: The Foundations of Cryptography - Volume Y: Basic Applications. Cambridge University Press Y »f 'lSBN‘"M Y-
INEYSAS
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Syllabus
Introducing the basics of error correction codes and data transmission over the noisy channels, detecting and correcting
errors and the main code construction methods. Covered topics include

e Block codes, linear block codes, generating and parity matrices, communication channels

e  Error detection and error correction probabilities, minimum distance decoding, maximum likelihood decoding

e  Bounds on the size of the code, weight distribution, dual of a code and self-dual codes, covering radius of a code

e  Constructing new codes from other codes

e  Weight enumerating polynomial

e Syndrome decoding

e  MDS codes

e Hamming codes

e Cyclic codes and their construction

e  BCH codes and their decoding

e Reed-Solomon codes and their decoding

e  Reed-Muller codes

e Alternant codes, Goppa code, and generalized BCH codes

e Codes from finite geometry and Majority-Logic decoding

e Codes based on expander graphs

['] S.B.Wicker, Error control systems for digital communication and storage, Prentice-Hall Englewood cliffs, NJ, Y44e.
[Y] S.Roman, Coding and Information Theory, Springer-Verlag, Y34Y.

[¥] Shu Lin and Daniel Costello, Error Control Coding, Pearson Pr. Hall, NJ, Y+« £,

[¢] T.K. Moon, Error Correction Coding: Mathematical Methods and Algorithms, Wiley-Interscience, Y+ +©.

[°]1J.H. van Lint. Introduction to coding theory, Springer, Y 3AY, 144y, 1341,

[*] William E. Ryan and Shu Lin, Channel Codes, Classical and Modern, Cambridge University Press, ¥« « 4.
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