
Algorithms in Bioinformati
s I, WS2002/3Assignment sheet # 10Daniel HusonDe
ember 16, 2002To solve the problems below, please download the following �le:www-ab.informatik.uni-tuebingen.de/tea
hing/ws02/abi1/programs/program12.zip. This 
ontainsall ne
essary �les and a number of input sequen
es and trees. Please run your programs on allsupplied data sets.1 The parsimony s
ore of a phylogeneti
 tree (5 points)Write a program ParsS
oreTree.java that takes as input a phylogeneti
 tree T and a 
orrespond-ing multiple alignment A and returns as output the parsimony s
ore PS(T;A). To do this, imple-ment the Fit
h algorithm in a method getParsimonyS
ore(T) in the java 
lass Chara
ters.java.2 Stepwise addition heuristi
 (3 points)Write a program ParsStepAdd.java that takes as input a multiple alignment of sequen
es A =fa1; : : : ; ang and produ
es as output the s
ore and the tree T obtained by the stepwise additionheuristi
 applied in the order in whi
h the taxa are listed in the 
hara
ters matrix.3 Bran
h and bound sear
h (5 points)Write a program ParsBandB.java that takes as input a multiple alignment of sequen
es A =fa1; : : : ; ang (with n small) and produ
es as output the optimal parsimony s
ore and the tree Tobtained by the bran
h-and-bound method.4 Appli
ation of methods (2 points)Use the JCSimulator.java sequen
e simulator to produ
e 20 di�erent data sets from the modeltree in �le primates.new, a
ross an interesting range of u and L values, e.g. vary u between 0:01and 50 and L between 100 and 5000.On ea
h data set, run neighbor-joining, the step-wise addition heuristi
 and the bran
h and boundprogram. Use the ParsS
oreTree.java program to evaluate and 
ompare the results.Due by 10am, Wednesday, January 8, 2003.


