15 GreedyAlgorithms: Huffman Codes

15.1 Preliminaries

e A (losslessypatacompressionechnique.

Example:Fig 16.3,Pg386

Fixed Length Codes: eachcharactemwill be storedasa binary string of the samelength. (Fig
16.4(a),Pg387).

Canalsohave variable length codes. (Fig 16.4(b),Pg387).

¢ Higherfrequeng characterhiave smallercodes.

e Turnsoutthatthisis optimal.
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¢ Noticethatnocodeis a prefix of the other(the prefix codeproperty).

e Prefixcodesmaleit easyto extract(parselhecharacterérom thebit string.

Example

Binary treeis a corvenientrepresentatiofor thesecodes.Eg, Fig 16.4

Noticethatthisis afull binarytree;i.e.,eachinternal(non-leaf)nodehastwo children.(Either
you have 2 kids or no kids).

Lemma: An optimalsolutionrequiresafull binarytree.(why?)
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15.2 Huffman CodeAlgorithm

e Algorithm will constructanoptimalbinarytree.
e (' =setof leavesrepresentingharacters.

e () = apriority queue(rememberwe discussedhis severalyearsago)on frequeng.

— insert

— extract-min
Huffman(C)
n + |C|
Q<+ C

fori< 1ton—1do
z + ALLOCATE-NODE();
z « left[z] + EXTRACT-MIN(Q)
y < right[z] + EXTRACT-MIN(Q)
flz] « flz] + fly]
INSERT(Q, 2)
return EXTRACT-MIN(Q)
Stepthru algorithmon example(Fig 16.5).
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