
Algorithms for Bioinformati
s (autumn 2010)Exer
ise 1 (Mon 13.9, 10-12, C222)1. Simple things with Python I.a) Write a Python pro
edure that 
omputes the reverse 
omplement of a givenDNA sequen
e.b) Find out what are BioPython and FASTA �le format. How would you solvea) with BioPython?2. Simple things with Python II.a) The 
ourse book (page 29) des
ribes the naive and simple sorting algorithm
alled sele
tion sort. Implement it with Python.b) What build-on pro
edures does Python o�er for sorting? Are they expe
tedto perform better than your implementation of sele
tion sort?3. Exhaustive enumeration I.Complete the BRUTEFORCECHANGE(M,c,d) Python program given at the le
tures(see below) with the pro
edure nextTuple(i,M,
,d). Try the program with someinputs. What do you observe? Do you �nd any ways to speed up the program?from Numeri
 import zeros, alltruedef BRUTEFORCECHANGE(M,
,d):smallestNumberOfCoins = Mi = zeros(d)bestChange = zeros(d)while True:valueOfCoins = 0for k in range(d):valueOfCoins = valueOfCoins + i[k℄*
[k℄if valueOfCoins == M:numberOfCoins = 0for k in range(d):numberOfCoins = numberOfCoins + i[k℄if numberOfCoins < smallestNumberOfCoins:smallestNumberOfCoins = numberOfCoinsbestChange = i.
opy()i = nextTuple(i,M,
,d)if alltrue(i==zeros(d)):breakreturn bestChangeprint BRUTEFORCECHANGE(55,(20,10,5,2,1),5)



4. Exhaustive enumeration II.Write a Python program that generates all possible DNA sequen
es of length ℓ.5. Exhaustive enumeration III. Below is the 
odon to amino a
id translationtable an its reverse 
oded in Python:
ode = { 'ttt': 'F', 't
t': 'S', 'tat': 'Y', 'tgt': 'C','tt
': 'F', 't

': 'S', 'ta
': 'Y', 'tg
': 'C','tta': 'L', 't
a': 'S', 'taa': '*', 'tga': '*','ttg': 'L', 't
g': 'S', 'tag': '*', 'tgg': 'W','
tt': 'L', '

t': 'P', '
at': 'H', '
gt': 'R','
t
': 'L', '


': 'P', '
a
': 'H', '
g
': 'R','
ta': 'L', '

a': 'P', '
aa': 'Q', '
ga': 'R','
tg': 'L', '

g': 'P', '
ag': 'Q', '
gg': 'R','att': 'I', 'a
t': 'T', 'aat': 'N', 'agt': 'S','at
': 'I', 'a

': 'T', 'aa
': 'N', 'ag
': 'S','ata': 'I', 'a
a': 'T', 'aaa': 'K', 'aga': 'R','atg': 'M', 'a
g': 'T', 'aag': 'K', 'agg': 'R','gtt': 'V', 'g
t': 'A', 'gat': 'D', 'ggt': 'G','gt
': 'V', 'g

': 'A', 'ga
': 'D', 'gg
': 'G','gta': 'V', 'g
a': 'A', 'gaa': 'E', 'gga': 'G','gtg': 'V', 'g
g': 'A', 'gag': 'E', 'ggg': 'G'}
odons = di
t()for 
 in 
ode:if 
ode[
℄ not in 
odons:
odons[
ode[
℄℄=list()
odons[
ode[
℄℄.append(
)for a in 
odons:print aprint 
odons[a℄Continue the above Python program so that it generates all those DNA sequen
esthat translate into a given amino a
id sequen
e. For example, given IQ, theprogram should outputatt
aaatt
agat

aaat

agata
aaata
ag


