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Syllabus:

Basics and Linear Codes: Error detection, correction and decoding,
Hamming distance and Distance of a code, MLD reliability, Linear Codes and
their Basis, Generator matrix and parity-check matrix, Equivalence of linear
codes, Encoding with a linear codes, Cosets of Linear Codes and the coset
leader, Nearest neighbor decoding.

Bounds and Constructions of linear Codes: Optimal codes, extended codes
and parity-check matrices, Bounds for codes and their types, Perfect Codes,
Hamming Codes and their use, Golay Codes, Reed-Muller Codes and their use.

Cyclic Codes and Other Codes: Cuclic hamming codes, BCH Codes and their
use, Codes over GF(2n), Reed-Solomon Codes, Quadratic-residue Codes,
Hadamard matrix codes, Nordstrom, Robinson code, Preparata codes and
Kerdock codes, Propagation rules of constructing Linear Codes, First order
and higher Reed-Muller codes, Subfield Codes.

Classic Cryptography: Encryption Schemes, Symmetric key encryption,
Fiestel Cipher and DES.

Public-Key Cryptography: (PKC): Algorithm and Complexity, Quadratic
residues and quadratic reciprocity, Partiality testing, Discrete algorithm,
Hash functions, RSA, Provable security and EL-Gamal, Cryptography
Protocols (Diffe Hellman, Zero Knowledge and coin-tossing).
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