M.Tech. (DECS) I Semester
13EC1104-CODING THEORY & TECHNIQUES

                                                                                                  Credits:  4

Hours /week: 4 Hrs



                                    Sessional Marks: 40

Univ.Exam.Duration: 3Hrs 



          Univ.Examination.Marks: 60

UNIT I

Source  coding:  Mathematical  Model  of  Information,  Logarithmic  Measure  of  Information,  Average  and Mutual Information and Entropy, Coding for Discrete Memory less Sources, Source Coding Theorem, Fixed Length and Variable Length Coding, properties of Prefix codes, Shannon-Fano  Coding,  Huffman  code,  Huffman  code  applied  for  pair  of  Symbols,  Efficiency  Calculations, Lempel-Ziv Codes.

UNIT II

Linear Block codes: Introduction to Linear Block Codes, Generator Matrix, Systematic Linear Block codes, Encoder Implementation of Linear Block Codes, Parity Check Matrix, Syndrome Testing, Error Detecting and Correcting Capability of Linear Block Codes.

UNIT III

HAMMING CODES: Probability of an undetected error for linear codes over a Binary Symmetric Channel, Weight Enumerators and Mac-Williams identities, Perfect codes, Application of Block Codes for Error Control in Data Storage Systems.

UNIT IV

Cyclic and convolutional Codes: Algebraic structure of Cyclic Codes, Binary Cyclic Code properties, Encoding in Systematic and Non-systematic  form,  Encoder  using  (n-k)  Bit  Shift  Register,  Syndrome  Computation  and  Error  Detection, Decoding of Cyclic Codes, Encoding, Structural properties of Convolutional Codes, State Diagram, Tree diagram, Trellis Diagram, Maximum-Likelihood Decoding of Convolutional Codes.

UNIT V
BCH Codes AND VITERBI ALGORITHM: Groups, Fields, Binary Fields Arithmetic, Construction of Galois fields GF (2m), Basic properties of Galois  Fields,  Computation  using  Galois  Field  GF  (2m)  Arithmetic,  Description  of  BCH  Codes,  Decoding procedure for BCH codes. Fano, Stack Sequential Decoding Algorithms, Application of Viterbi and Sequential Decoding.
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Man Young Rhee, “Error Control Coding Theory”, McGraw Hill Publications.
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