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. Cookmq, theory is about clever ways of adding. redundancy to
messaq.cs to allow Sor (ef{«c(er\t) ervor defection and corection.
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& OALS OF CODING THEORY
‘$eSi3r\ codes with (i) H'cgh G’W—waecéiﬂg, capabilib‘d.
(1) High informabion Trate.
(i) Efficient enceding and deceding algocithws.
« YEgfictent” = efficient n hatdware and softwate.

« COURSE oVERVIEW This cowrse deals with aigebmic. methods for
designing, %goJ. (block) codes. These codes are oset Soc teliable commonicabions
and sterage: seace probes, CD/DVD/Bluefay , oee cless, diskR storage,

QR codes, ebc.

* NOT coVERED LDPC godes, Turbo ades, Rapbor cedes, Polar codss, ...,
Acd newer gpplications: Distribbed Stage, aompressed Sensig,
Qrovp Eesting, Learining theory, a(go“iﬂ\”\ design, Complexity theory,......




THE Ble e\CcTuRrRE
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o Codzn% Uﬂ?ora in tts broadest sense. deals with &=chn igues Jor the
etficient, secwve and Teliahle Ecansmission of data ouer communications
chonnels that mlgh& be svb ject Lo non-malicious errors (notse) and aduersaval
intrysion. The (abter inclodes passive intrusron Ceo.uesdyroeemg? and acbue
intrusion (i néec:&ron / deletion / modl—ﬁca(:lor\> .
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COURSE OOUTLINE —5—

LEARNIN G QUT COMES
D) Demanstrebe . $undamentz] ondevsionding of the binary symmetnic channel,
Oleardlng sbm&gfes ) and. the cw(ef\aes in dﬁ?aning, 8004 codes.

2) Construck cedes , and dewse efficient enasri.faa and. decodlr\g, o,[%or;éhms
for them as a means of %mning, expesure to the applrcations of
lmear algebva and abstmact algeba .-

3) Analyze the proferties of wajor families of- alochbmic
eades 'mcluallna, linear codes , Hammsng, codes, @)olay codes,
Cyclic codes, BCH codes, and Reed-Solomon cedes.
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COURSE PREREQUL\S\TES

s Linear Blgebrr: vector spaces, ltneor independence, bass,
v

Gaussian eliminatien, null space of a matnix, ranR of a vnatny,
e E (emenmr_y Nomber 'TT\eo(:{: C‘or\aruences 5 t‘nl:caevs wedulo (Z-n))
primes, Fermvatb s Little Theovem,

COURSE INGREDIENTS
¢ Lineac Algebva
- Abstmct ngebﬂx

( groups, V}ngs > field s)

EXERCISES
* Problem sets for each chapter (uwth Solu{-ronS).
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