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lossless data compression



the conventional way:
two separate worlds

•  Variable-Length Symbol-by-Symbol Lossless

• Fixed-Length Almost-Lossless



lossless 
variable-length

almost lossless     
fixed-length

data compression



lossless data compression:
the conventional way

• Prefix Codes

•  “Uniquely Decodable” Codes

• Kraft’s Inequality

• Bounds on Average Length

• Huffman Codes



prefix codes



uniquely decodable codes



Kraft’s inequality



entropy and average length: 
converse



entropy and average length: 
achievability



Huffman code



not symbol-by-symbol



almost-lossless data compression:
the conventional way

• Asymptotic Equipartition Property

• Entropy rate at vanishing probability

• Link with Lossless



asymptotic equipartition property



asymptotic equipartition property
link with lossless data compression



• why obsession with symbol-by-symbol codes?

• if not symbol-by-symbol, why prefix condition?

• why expected length only?

• why teach almost-lossless fixed-length codes?

reflections on the conventional way



variable-length lossless code



optimum lossless code



optimum lossless code length



theorem

proof



minimal average length



minimal average length



example: geometric distribution



asymptotics



example: Bernoulli-0.11



almost-lossless fixed length
vs.

lossless variable length

error probability of k-
bit fixed-length code



• why obsession with symbol-by-symbol codes?

• if not symbol-by-symbol, why prefix condition?

• why expected length only?

• why teach almost-lossless fixed-length codes?

reflections on the conventional way


