
Algorithms in Bioinformati
s I, WS2002/3Assignment sheet # 1Daniel HusonO
tober 14, 20021 The o

asionally dishonest 
asino (1 point)An o

asionally dishonest 
asino uses two kinds of di
e, of whi
h 99% are fair, but 1% areloaded, so that a 6 appears 50% of the time. We pi
k up a die from a table at random.What are P (six j Dloaded) and P (six j Dfair)? What is the probability of rolling a six fromthe die we pi
ked up?2 The o

asionally dishonest 
asino, 
ontinued (2 point)You pi
k up a die and roll [6; 6; 6℄. What is the probability that the di
e is loaded? Howmany sixes in a row would you need to see to be at least 90% sure that the di
e is loaded?3 Bayes' theorem (1 point)Show that P (X; Y ) = P (X j Y )P (Y ) implies Bayes' theorem.4 Take the test? (2 points)A rare geneti
 disease is dis
overed. Although only one in a million people 
arry it, you
onsider getting s
reened. You are told that the geneti
 test is extremely good: it is 100%sensitive (it is always 
orre
t if you have the disease) and 99:99% spe
i�
 (it gives a falsepositive result only 0:01% of the time). Using Bayes' theorem, explain why you might de
idenot to take the test.5 Dot matrix tool (4 points)Write a program that takes as input two DNA or protein sequen
es, and two numbers w ands and draws the dot matrix for the two sequen
es with window size w and stringen
y s.To write the program, please modify the main method of Program1, obtainable from:



www-ab.informatik.uni-tuebingen.de/tea
hing/ws02/abi1/programs/program01.zip.The DotPlot.java and SimpleFileInput.java are used by the main program to read insequen
e �les in fasta-format and to display your dot diagram.Run the program on the following data sets:� human.pax6.fasta vs mouse.pax6.fasta� human.similar2pax6.fasta vs human.pax6.fasta� DBA HUMAN.fastas vs LGB2 LUPLU.fasta� HumanLPLre
eptor.fasta vs itselfFor ea
h 
ase, 
hoose appropriate values for w and s, print and dis
uss the resulting diagramsand explain your 
hoi
e of window size w and stringen
y s.6 Additional useful a
tivitiesFor example, read 
hapters 1 and 2 of \Biologi
al sequen
e analysis" by Durbin et al. Down-load some pairs of related sequen
es from GenBank and analyze them using the dot matrixprogram.Due by 10am, Monday, 21 O
t 2002
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