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1 Huffman Code

A dataset consisting of 4-bit values (0-16) shall be compressed without losses. The data
is available in binary and text format for download:

http://qgp.uni-muenster.de/~weinheim/lehre/ws0910/signals/huffman.bin
http://qgp.uni-muenster.de/~weinheim/lehre/ws0910/signals/huffman.txt

The binary file contains two data values per byte, stored in the upper and lower 4 bits.
The file has a size of 5000 bytes corresponding to 10000 values. The text file contains
the same data, with one number per line.

(a) Fill a histogram with the distribution of ADC values sampled in the dataset and
determine the frequencies of the 16 possible values.

(b) Build a Huffman tree and determine the Huffman codes for the 16 data values.

(c) How large is the dataset after encoding it using the Huffman transformation?

(d) Compress the file huffman.bin using the gzip and bzip2 programs and compare
the resulting sizes with size of the uncompressed binary, the Huffman-coded and
the compressed and uncompressed text files.



2 Bloodpressure

A group of 12 people between 36 and 72 years of age has their blood pressure taken by
a doctor. The measured values are given in the following table in relation to the age of
the person.

Age Blood Pressure
56 147
42 125
72 160
36 118
63 149
47 128
55 150
49 145
38 115
42 140
68 152
60 155

1. Plot each pair of corresponding values in a scatter plot with axes blood pressure
versus age. Can a correlation between age and blood pressure be derived from
this plot?

2. Plot the projections to either axis of the two dimensional histogram. Calcula-
te the expected values, the variances, and the standard deviations for the one
dimensional distributions.

3. Calculate covariance and correlation coefficient for the two dimensional distribu-
tion.


