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o Lists
« Matrices

o Dictionaries

Tuples




List Values

[10, 20, 30, 40]
['spam’, 'bungee’, 'swallow']

[hello', 2.0, 5, [10, 20]]

-




Generating Integer Sequences

>>> range(1,9)

[1, 2, 3, 4]

>>> range(10)
[0,1,2,3,4,5,6,7,8,9]

>>> range(1, 10, 2)

[1,3,5,7, 9]




Accessing List Elements

>> words=['hello’, 'my’', 'friend']

>> words|[1

>> words[1:3]

['my', 'friend] <—

>> words[-1]

>> 'friend' in words

>> words[0] = 'goodbye'

>> print words

['goodbye’, 'my', 'friend'] -




More List Slices

>> numbers = range(1,5)

>> numbers[1:]
[1, 2, 3, 4]

>> numbers[:3]
[1, 2]

>> numbers[:]
[1, 2, 3, 4]

Slicing operator always returns a new list




Modifying Slices of Lists

>SS I|St — [Ial, 'b', 'C', 'd', |e|, |f|]

>>> |ist[1:3] = ['X', Y]
>>> print list } -
['a', 'x', 'y, 'd", 'e', 'f]
>>> |ist[1:3] =[]
>>> print list -
['a','d'", 'e', ']

B

>>> list = ['a’, 'd', 'f]

>>> list[1:1] = ['b, 'c']

>>> print list
[|a|, 'b', 'C', 'd', |f|] >
>>> |ist[4:4] = ['e']

>>> print list




Traversing Lists ( 2 WAYS)

for <VARIABLE> in <LIST>:
<BODY>

i=0

while i < len(<LIST>):
<VARIABLE> = <LIST>[i]
<BODY>
i=i+1

Which one do you prefer? Why?




Traversal Examples

for number in range(20):
if number % 2 == 0:
print number

for fruit in ['banana’, 'apple’, 'quince’]:
print 'l like to eat ' + fruit + 's!'




Python Sequence Types

Type Description Elements Mutable
StringType Character string Characters only no
UnicodeType Unicode character string Unicode characters only

no

ListType List Arbitrary objects yes
TupleType Immutable List Arbitrary objects no
XRangeType return by xrange() Integers no
BufferType Buffer return by buffer() arbitrary objects of one type yes/no
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Operations on Sequences

Operator/Function Action Action on Numbers
[...]1,(...)".." creation

s+t concatenation addition
s*n repetition n times multiplication
s[i] indexation

s[i:k] slice

Xins membership

xnotins absence

forains traversal

len(s) length

min(s) return smallest element

max(s) return greatest element
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Exercises

Design and implement Python functions to satisfy the following contracts:

« Return the list of codons in a DNA sequence for a
given frame

« Return the lists of restriction sites for an enzyme in a
DNA sequence

« Return the list of restriction sites for a lists of enzymes
iIn a DNA sequence
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Dictionaries

Dictionaries are mutable unordered collections which may
contain objects of different sorts. The objects can be
accessed using a key.

13




A Codon

>> code = {

>>

-> AminoAcid Dictionary

"ttt
"ttc’:
"tta’:
"ttg’:
"ctt’:
"ctce’:
"cta’:
"ctg’ :
Tatt’:
"atc’:
"ata’ :
"atg’ :
"gtt’:
"gtc’ :
"gta’:
14 gtgl .

IFI
IFI
ILI
ILI
ILI
ILI
ILI
ILI
III
III
III
IMI
IVI
IVI
IVI
IVI

ISI
ISI
ISI
ISI
IPI
IPI
IPI
IPI
ITI
ITI
ITI
ITI
IAI
IAI
IAI
IAI

IYI
IYI
I %7
I %7
IHI
IHI
IQI
IQI
INI
INI
IKI
IKI
IDI
IDI
IEI
IEI

"tgt’ :
"tgc’ :
"tga’:
"tgg’ :
"cgt’ :
"cgc’
"cga’:
"cgg’ :
"agt’ :
"agc’ :
"aga’ :
"agg’ :
"ggt’:
"ggc’:
"gga’:
"ggg’:

ICI,
ICI,
I %7
IWI,
IRI,
IRI’
IRI’
IRI,
ISI’
ISI’
IRI,
IRI,
IGI,
IGI,
IGI,
IGI
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A DNA Sequence

>>> cds = "atgagtgaacgtctgagcattaccccgctggggccgtatatcggcgcacaaa
tttcgggtgccgacctgacgcgcecccgttaagcgataatcagtttgaacagectttaccatgeggtyg
ctgcgccatcaggtggtgtttctacgcgatcaagctattacgccgcagcagcaacgcgcgctggce
ccagcgttttggcgaattgcatattcaccctgtttacccgcatgccgaaggggttgacgagatca
tcgtgctggatacccataacgataatccgccagataacgacaactggcataccgatgtgacattt
attgaaacgccacccgcaggggcgattctggcagctaaagagttaccttcgaccggcggtgatac
gctctggaccagcggtattgcggcctatgaggcgctctctgttceccttececgeccagetgectgagtyg
ggctgcgtgcggagcatgatttccgtaaatcgttcccggaatacaaataccgcaaaaccgaggag
gaacatcaacgctggcgcgaggcggtcgcgaaaaacccgceccgttgectacatccggtggtgcgaac
gcatccggtgagcggtaaacaggcgctgtttgtgaatgaaggctttactacgcgaattgttgatg
tgagcgagaaagagagcgaagccttgttaagttttttgtttgcccatatcaccaaaccggagttt
caggtgcgctggcgctggcaaccaaatgatattgcgatttgggataaccgcgtgacccagcacta
tgccaatgccgattacctgccacagcgacggataatgcatcgggcgacgatccttggggataaac
cgttttatcgggcggggtaa"

>>>
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CDS Sequence -> Protein Sequence

>>> def translate(cds, code) :

prot = ""

for 1 1in range (0, len(cds), 3) :
codon = cds[1:1+3]
prot = prot + code[codon]

return prot

>>> translate (cds, code)
"MSERLSITPLGPYIGAQ*'
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Dictionary Methods and Operations

Table 9.3. Dictionary methods and operations

Method or Operation
d[key]

d[key] = val

del d[key]

d.clear()

len(d)

d.copy()
d.has_key(key)
d.keys()

d.values()

d.items()
d.update(new)
d.get(key [, otherwise])

d.setdefaults(key [, vall])

d.popitem()

Action

get the value of the entry with key key in d

set the value of entry with key key to val

delete entry with key key

removes all entries

number of items

makes a shallow copya

returns 1 if key exists, 0 otherwise

gives a list of all keys

gives a list of all values

returns a list of all items as tuples (key,value)
adds all entries of dictionary new to d

returns value of the entry with key key if it exists
otherwise returns otherwise

same as d.get(key), but if key does not exists sets
d[key] to val

removes a random item and returns it as tuple
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