
Algorithms in Bioinformati
s II, SS2003Assignment sheet # 8Daniel HusonJune 16, 20031 Finding MUMs (2 points)Given two sequen
es xseq and yseq. A maximal unique mat
h (MUM) is a word m that o

urs pre
iselyon
e in both xseq and in yseq and is not 
ontained in any longer word with this property. Consider thesuÆx tree T belonging to the 
on
atenation xseq%yseq using a unique separator symbol %.Des
ribe how to identify a MUM in xseq and yseq using T . Develop an algorithm that systemati
allyenumerates all MUMs in xseq and yseq of length greater or equal to a given parameter k.2 Fast 
omparison of two sequen
es (5 points)The WOTD 
lass 
an be used to produ
e a useful program for qui
kly 
omparing two di�erent sequen
es atdi�erent levels of detail.The program reads two sequen
es xseq and yseq as input. Additionally, a threshold parameter k is alsogiven. Both sequen
es are 
on
atenated using a unique separator symbol % and a suÆx tree is built for thetext xseq%yseq. A re
ursive algorithm findAllMUMs is then run on the suÆx tree that �nds all MUMs inxseq and yseq that are not shorter than k.Ea
h dete
ted MUM xseq(i; i+ k � 1) to yseq(j; j + k � 1) is drawn as a line from (i; j) to (j; j + k � 1) ina two-dimensional dot-plot.Please implement an algorithm that systemati
ally 
omputes all MUMs in xseq and yseq.To solve the task, please add a new findAllMUMs method to your WOTD 
lass. If possible, 
onstru
t the treelazily. Use the provided Compare.java program to test your algorithm on the supplied input �les.3 Appli
ation: human vs. mouse (1 point)Consider the following three pairs of �les: human1.seq and mouse1.seq, human2.seq and mouse2.seq andhuman3.seq and mouse3.seq. Ea
h pair 
ontains DNA sequen
es of related regions of the human and mousegenomes.Use the program Compare to 
ompare ea
h pair of sequen
es by �nding all MUMs of length � k. Explorethe use of the parameter k. Answer the following questions: How does k in
uen
e what the dot-plot lookslike? Does k in
uen
e the run-time of the program?4 Ukkonen's algorithm (2 points)Run Ukkonen's algorithm \by hand" on the text yummy, displaying the table of suÆxes for ea
h extension,indi
ating the range of relevant suÆxes, the a
tive suÆxes �(xa) and �(x)a, and showing the 
urrent impli
it1



suÆx tree after ea
h extension.Please transform the impli
it suÆx tree into a proper suÆx tree at the end.DownloadThe java �le Compare.java and all sequen
e �les are available from:www-ab.informatik.uni-tuebingen.de/tea
hing/ss03/abi2/java/assign08.zip

Assignments due: Monday, June 23, 10am2


