
This is a combination of this year’s homework and last year’s.
SySc 545/645 ECE 563/663 Information Theory HW #1 9/30/03
Due 10/7/03

Chap. 2 problems 2,3,10,15,16 (except part f), 17,19

SySc 545/645 ECE 563/663 Information Theory HW #2 10/12/04
Due 10/19/04

Chapter 2 numbers 22, 28, 29, 31, 33, and 34.

SySc 545/645 ECE 563/663 Information Theory HW #3 10/19/04
Due 10/26/04

Chapter 3 numbers 1, and 7.
Chapter 4 numbers 2, 5, and 13. Note that Shannon outlined the treatment of
problems like 5 and 13 in Appendix I of part one of his Mathematical Theory of

Communication in the 1948 Bell System Technical Journal.
Extra problem: Given an irreducible aperiodic Markov process with transi-

tion probabilities specified by the matrix Pi,j and stationary distribution, µ, for
any initial distribution Px(0)

lim
n→∞

Px(0) [Pi,j ]
n

= µ.

Consider the claim that the convergence is uniform in the sense that

D
(

µ||Px(0) [Pi,j ]
n)

≥ D
(

µ||Px(0) [Pi,j ]
n+l

)

for all positive integers n and l and all initial distributions Px(0).
Prove the claim or give a counterexample.

SySc 545/645 ECE 563/663 Information Theory HW #4 10/21/04
Due 11/2/04

Chapter 4 numbers 9 and 12.
Chapter 5 numbers 8, 9, 12, 15, 17.
In problem 5.12 k is fixed and → means limn→∞



SySc 545/645 ECE 563/663 Information Theory HW #5 10/26/04
Due 11/16/04

Chapter 8 numbers 1, 4, 6, 9, 10, and 11. (I don’t know how to find the exact
value of zero error capacity which the last part of 11 asks for.)

SySc 545/645 ECE 563/663 Information Theory HW #6 11/30/04
Due 12/6/04

Image Compression Note that KB0 compresses Swimmers.miff down to 22.8
bits per pixel (bpp) and that KB1 gets 10.2 bpp.

1. Develop a model that will obtain at least 20 bpp on Swimmers. Evaluate
your model on at least two other images. If you do not integrate your
model into an actual compressor, you must explain how you evaluated its
performance.

2. Compare the performance of your model both to a general file compression
utility like bzip2 and to a lossless image compression utility (jpeg2000 has
a lossless option).

3. Integrate your model into an image compression program based on arith-
metic coding.


