
15 GreedyAlgorithms: Huffman Codes

15.1 Preliminaries

� A (lossless)datacompressiontechnique.

Example:Fig 16.3,Pg386

Fixed Length Codes: eachcharacterwill be storedasa binary string of the samelength. (Fig

16.4(a),Pg387).

Canalsohavevariable length codes. (Fig 16.4(b),Pg387).

� Higherfrequency charactershavesmallercodes.

� Turnsout thatthis is optimal.
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� Noticethatnocodeis aprefixof theother(theprefixcodeproperty).

� Prefixcodesmake it easyto extract(parse)thecharactersfrom thebit string.

Example

Binary treeis aconvenientrepresentationfor thesecodes.Eg,Fig 16.4

Noticethatthis is a full binarytree;i.e.,eachinternal(non-leaf)nodehastwo children.(Either

youhave2 kidsor no kids).

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

� Algorithm will constructanoptimalbinarytree.

��� = setof leavesrepresentingcharacters.

��� = apriority queue(remember, wediscussedthisseveralyearsago)on frequency.

– insert

– extract-min

Huffman(� )
��� � ���
�	� �

for 
 � � to ���
� do
��� ALLOCATE-NODE();
��� ��������������� EXTRACT-MIN( � )
���! 
#"%$ �������&� EXTRACT-MIN( � )
�'�����&� �(�)�*�,+-�'�)�,�

INSERT( ��./� )
return EXTRACT-MIN( � )

Stepthru algorithmon example(Fig 16.5).
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