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The'Python'Interpreter'

•  Open'Terminal'

•  Type'python 



StronglyAtyped,'yet'dynamic'

•  Strongly)typed:'restricts'intermingling'of'data'
types'

•  Dynamic:'variable'types'are'not'preAdeclared,'
interpreted'implicitly''

•  Isn’t'that'a'contradic@on?'
•  Interpreter'keeps'track'of'variable'types'
– The'type'is'associated'with'the'value'

•  Rarely'uses'types'which'limit'usage'
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>>> import math 
>>> help(math.sqrt) 
Help on built-in function sqrt in module 
math: 
 
sqrt(...) 
    sqrt(x) 
     
    Return the square root of x. 
 
>>> dir(math) 
['__doc__', '__name__', '__package__', 
'acos', 'acosh', 'asin', 'asinh', 'atan', 
'atan2', 'atanh', 'ceil', 'copysign', 'cos', 
'cosh', 'degrees', 'e', 'erf', 'erfc', 
'exp', 'expm1', 'fabs', 'factorial', 
'floor', 'fmod', 'frexp', 'fsum', 'gamma', 
'hypot', 'isinf', 'isnan', 'ldexp', 
'lgamma', 'log', 'log10', 'log1p', 'modf', 
'pi', 'pow', 'radians', 'sin', 'sinh', 
'sqrt', 'tan', 'tanh', 'trunc'] 
>>> print math.log.__doc__ 
log(x[, base]) 
 
Return the logarithm of x to the given base. 
If the base not specified, returns the 
natural logarithm (base e) of x.(
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>>> def counter(top): 
 print "Beginning counter" 
 for i in range(top): 
  print i 

 
   

>>> counter(5) 
Beginning counter 
0 
1 
2 
3 
4 
>>> a = 3 
>>> b = 5 
>>> a + b 
8 
>>> a == b 
False 
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#integer&division&

Int()&

float()&

%:&mod&
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c2&2(&6+#',(d%'&'(
•  S3#?$%9#3'%1325(2""26'(
•  P36&)%3;(:23(F#(+4&(%3'%$#(

5%'&'(H%3:54$%3;(1&)#"(5%'&'J(

•  d%'&(%3$%:#'('&2"&(C"19(\(
•  d%'&'(:23(F#('5%:#$(23$(

:13:2&#32&#$(

•  d2'&(#5#9#3&'(:23(F#(
2::#''#$(4'%3;(3#;2LD#?
%3$#I%3;(

•  e3$%D%$425(#5#9#3&'(:23(F#(
:)23;#$(H94&2F5#J(

>>> a = ['spam', 'eggs', 100, 1234]  
>>> a 
['spam', 'eggs', 100, 1234] 
>>> a[3] 
1234  
>>> a[:2] + ['bacon', 2*2] 
['spam', 'eggs', 'bacon', 4]  
>>> a[2] = a[2] + 23  
>>> a 
['spam', 'eggs', 123, 1234]  
>>>  
q = [2, 3] 
>>> p = [1, q, 4] 
>>> p 
[1, [2,3], 4] 
>>> p[-1] 
4 
>>> p.append('BANANA') 
>>> print p 
[1, [2, 3], 4, 'BANANA'] 
>>> 
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•  S3#?$%9#3'%1325(2""26'(
•  P36&)%3;(:23(F#(+4&(%3'%$#(5%'&'(

H%3:54$%3;(1&)#"(5%'&'J(

•  d%'&(%3$%:#'('&2"&(C"19(\(
•  d%'&'(:23(F#('5%:#$(23$(

:13:2&#32&#$(

•  d2'&(#5#9#3&'(:23(F#(2::#''#$(
4'%3;(3#;2LD#?%3$#I%3;(

•  e3$%D%$425(#5#9#3&'(:23(F#(
:)23;#$(H94&2F5#J(

>>> a = range(10) 
>>> print a 
[0, 1, 2, 3, 4, 5, 6, 7, 8, 9] 
>>> len(a) 
10 
>>> a[:] #shallow copy of list a 
[0, 1, 2, 3, 4, 5, 6, 7, 8, 9] 
>>> a[2:7] 
[2, 3, 4, 5, 6] 
>>> a[:7] 
[0, 1, 2, 3, 4, 5, 6] 
>>> a[:3] 
[0, 1, 2] 
>>> a[2:8:2] 
[2, 4, 6] 
>>> a[::2] 
[0, 2, 4, 6, 8] 
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@\(

h1"#(13(&)#("23;#(C43:L13(
   range(stop)  Si(( range(start, stop[, step]) !
!
•  j#"'2L5#(C43:L13(&1(:"#2&#(5%'&'(:13&2%3%3;(2"%&)9#L:(+"1;"#''%13'/(e&(%'(91'&(1k#3(4'#$(%3(C1"(511+'/((
•  Q)#(2";49#3&'(94'&(F#(+52%3(%3&#;#"'/((
•  eC('&#+(2";49#3&(19%*#$T(%&($#C245&'(&1(@/(eC('&2"&(2";49#3&(19%*#$T((%&($#C245&'(&1(\/((
•  Q)#(C455(C1"9("#&4"3'(2(5%'&(1C(+52%3(%3&#;#"'(l'&2"&T('&2"&(U('&#+T('&2"&(U(Y(V('&#+T(///m/((
•  eC('&#+(%'(+1'%LD#T(&)#(52'&(#5#9#3&(%'(&)#(52";#'&('&2"&(U(%(V('&#+(5#''(&)23('&1+/(
•  eC('&#+(%'(3#;2LD#T(&)#(52'&(#5#9#3&(%'(&)#('9255#'&('&2"&(U(%(V('&#+(;"#2&#"(&)23('&1+/((
•  n&#+(94'&(31&(F#(o#"1(H1"(#5'#(j254#`""1"(%'("2%'#$J/((
(
Examples:(

>>> range(10)!
[0, 1, 2, 3, 4, 5, 6, 7, 8, 9]!
>>> range(1, 11)!
[1, 2, 3, 4, 5, 6, 7, 8, 9, 10]!
>>> range(0, 30, 5)!
[0, 5, 10, 15, 20, 25]!
>>> range(0, 10, 3)!
[0, 3, 6, 9]!
>>> range(-10, 0, 1)!
[-10, -9, -8, -7, -6, -5, -4, -3, -2, -1]!
>>> range(0, -10, -1)!
[0, -1, -2, -3, -4, -5, -6, -7, -8, -9]!
>>> range(0)!
[]!
>>> range(1, 0)!
[]!
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@@(

append(item) Append an item to the end of the list : 
 >>> l = [1,2,3] 
 >>>l.append(4) 
 >> l 
 [1,2,3,4] 

 
count(item)  Count the number of occurrences of the given item in the 
list. Note: This function also works on tuples (see next slides). 

 >>> l = [1,2,3,1,2,1] 
 >>> l.count(1) 
 3 
 l.count(10) 
 0 

 
extend( other_list ) Extend one list with the contents of other_list . 

 >>> l = [1,2] 
 >>> l.extend([3,4]) 
 >>> l 
 [1,2,3,4] 

 
 

d%'&'(h#&)1$'(H&"6(&)#'#(13(614"(1.3J(
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d%'&'(h#&)1$'(H:13&/J(
index( val ) Returns the index of the first item in the list whose value 
matches the given value. ValueError  if no match is found. Note: This 
function also works on tuples. 
 

>>> l = [1,2,2,1,3]!
>>> l.index(2)!
1!
>>> l.index(10)!
ValueError: list.index(x): x not in list!

(

insert( pos , item) Insert the given item at the specified position. If 
the position is past the end of the list, insert at the end. 
 

>>> l = [1,2,3,4]!
>>> l.insert(1,10)!
>>> l!
[1,10,2,3,4]!
>>> l.insert(10,"end")!
>>> l!
[1,10,2,3,4,"end"]!
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d%'&'(h#&)1$'(H:13&/J(
pop([ pos ]) Remove and return the element at the specified position. If 
no position is given, defaults to the last element in the list. 

>>> l = [1,2,3,4,5]!
>>> l.pop()!
5!
>>> l!
[1,2,3,4]!
>>> l.pop(0)!
1!
!

remove( val ) Remove the first element in the list whose value matches 
the given value. ValueError  if no match is found. 

>>> l = [1,2,3,2,1]!
>>> l.remove(2)!
>> l!
[1,3,2,1]!
>>> l.remove(10)!
ValueError: list.remove(x): x not in list!



@p(

d%'&'(h#&)1$'(H:13&/J(
reverse() Reverse the order of elements within the list. Changes the 
list in place instead of returning a modified copy. 
(

>>> l = [1,2,3,4,5]!
>>> l.reverse()!
>>> l!
[5,4,3,2,1]!

(
sort() Sorts the list in place ordering elements from smallest to largest. 
(

>>> l = [10,2,3,10,100,54]!
>>> l.sort()!
>>> l!
[2, 3, 10, 10, 54, 100]!

See also sorted(list) : 
!!
!>>> sorted([5, 2, 3, 1, 4])!
![1, 2, 3, 4, 5]!
!>>> sorted([5, 2, 3, 1, 4],reverse=True)!
![5,4,3,2,1]!

(
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c2&2(Q6+#',(n&"%3;' 
•  P36(&#I&(#3:51'#$(%3('%3;5#(K41&#'Hq(qJ(1"($14F5#(K41&#'HN(NJ(
•  <2:0'52')HrJ(%'(4'#$(2'(&)#(#':2+%3;(:)2"2:&#"/(

–  r3,(3#.5%3#T(r&,(&2F(

•  n&"%3;'(:23(F#(:13:2&#32&#$(.%&)(UT(23$("#+#2&#$(.%&)(V(

•  n&"%3;'(:23(F#(%3$#I#$(H%3$#I(1C(&)#(E"'&(:)2"2:&#"(1C(2('&"%3;(%'(\J(

•  n4F'&"%3;'(2"#('+#:%E#$(.%&)(&)#(!"#$%&'()*+(',(&.1(%3$%:#'('#+2"2&#$(F6(2(:1513(

>>> word = 'Help' + 'A'  
>>> word*3 
'HelpAHelpAHelpA' 
>>> word[3] 
'p' 
>>> word[2:4] #slicing 
'lp' 
>>> word[:2] # The first two characters 
'He' 
>>> word[2:] # Everything except the first two 
characters 
'lpA' @s(
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n&"%3;(:13:2&#32L13T('5%:#'T(%3$#I%3;(
•  N+"%3&O(:23(+"%3&(F4%5&?%3(1FG#:&'(&1('&23$2"$(14&(

XXX(I([(a\@YZpa(
XXX(6([(]MRsfg](
XXX(IU6(
a\@YZpMRsfga(
XXX(I([(IU6(
XXX(I(
a\@YZpMRsfga(
XXX(Il\m(
a\>(
XXX(Ilgm(
ag>(
XXX(IlY,fm(
aYZpMRs>(
XXX(Il,Ym(
a\@>(
XXX(Ilf,m(
afg>(
XXX(Il?Y,m(
afg>(

n&"%3;(2$$%L13(
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n&"%3;(23$(N+"%3&O(
•  N+"%3&O(:23(+"%3&(F4%5&?%3(1FG#:&'(&1('&23$2"$(14&(

XXX(IlY,@\m(
aYZpMRsfga(
XXX(Il@\m(
Q"2:#F2:0(H91'&("#:#3&(:255(52'&J,(
((^%5#(]_'&$%3X]T(5%3#(@T(%3(_91$45#X(
e3$#I`""1",('&"%3;(%3$#I(14&(1C("23;#(
XXX(I([(Z/@p@MgYRMZM(
XXX(+"%3&(I(
Z/@p@MgYRMZM(
XXX(+"%3&(]+%(%'(]UI(
Q"2:#F2:0(H91'&("#:#3&(:255(52'&J,(
((^%5#(]_'&$%3X]T(5%3#(@T(%3(_91$45#X(
Q6+#`""1",(:2331&(:13:2&#32&#(a'&"a(23$(ab12&a(1FG#:&'(
XXX(+"%3&(]+%(%'(]U'&"HIJ(
+%(%'(Z/@p@MgYRMZM(
XXX(+"%3&(]+%(%'r3]U'&"H+%J(
+%(%'(
Z/@p@MgYRMZM(

'&"HJ(
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n19#(n&"%3;(h#&)1$'(H&"6(&)#'#(13(614"(1.3J 

# Try these useful string methods: 
 

>>> "Python”.index(”thon") 

>>> "Python”.index(”py") 

>>> '_'.join(['a','b','c']) 

>>> print "\t".join(["John","Smith"]) 

>>> "PyThon".lower() 

>>> '   spacious   '.lstrip() 

>>> "  spacious  ".strip().rstrip("sucio") 

>>> "carnivore".replace("carni","herbi") 

>>> "herbivore".startswith("herb") 
 

Y\()*+,--$1:'/+6&)13/1";-Y-5%F"2"6-'&$&6+#'/)&95t'&"%3;?9#&)1$'(
(
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c%:L132"%#'(u(vw 
•  B'#($%:L132"%#'(.)#3('&1"%3;(2(D254#(.%&)('19#(0#6(23$(#I&"2:L3;(&)#(

D254#(;%D#3(&)#(0#6(H#/;/(2$$"#''(F110(u(0#6[329#'(D254#'[2$$"#''#'J(
–  x#6'(')145$(F#(43%K4#y(

•  P(+2%"(1C(F"2:#'(:"#2&#'(23(#9+&6($%:L132"6,(vw(
–  z14(:23(%3%L25%o#(23($%:L132"6(.%&)(%3%L25(,%-./*"0%(+2%"'(
–  z14(:23(2$$(1"(91$%C6(2(,%-./*"0%(+2%"(
–  z14(:23($#5#&#(2(,%-./*"0%(+2%"(4'%3;($#5(

•  $%:L132"%#'(2"#(%3$#I#$(F6(,%-!T(.)%:)(:23(F#(236(%994&2F5#(&6+#(
–  '&"%3;'(1"(349F#"'(:23(25.26'(F#(0#6'(
–  Q4+5#'(:23(F#(4'#$(2'(0#6'(%C(&)#6(:13&2%3(1356(%994&2F5#(&6+#(

•  B'#C45(9#&)1$'(C1"($%:L132"%#',($/0#6'HJT($/D254#'HJ(

>>> tel = {'jack': 4098, 'sape': 4139} 
>>> tel['guido'] = 4127  #add new key:value pair 
>>> tel 
{'sape': 4139, 'jack': 4098, 'guido': 4127}  
>>> tel['jack'] #extract the value with the key ‘jack’ 
4098 

Y@(
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c%:L132"%#'(u(vw 
•  B'#($%:L132"%#'(.)#3('&1"%3;(2(D254#(.%&)('19#(0#6(23$(#I&"2:L3;(&)#(

D254#(;%D#3(&)#(0#6(
–  x#6'(')145$(F#(43%K4#y(

•  P(+2%"(1C(F"2:#'(:"#2&#'(23(#9+&6($%:L132"6,(vw(
–  z14(:23(%3%L25%o#(23($%:L132"6(.%&)(%3%L25(,%-./*"0%(+2%"'(
–  z14(:23(2$$(1"(91$%C6(2(,%-./*"0%(+2%"(
–  z14(:23($#5#&#(2(,%-./*"0%(+2%"(4'%3;($#5(

•  $%:L132"%#'(2"#(%3$#I#$(F6(,%-!T(.)%:)(:23(F#(236(%994&2F5#(&6+#(
–  '&"%3;'(1"(349F#"'(:23(25.26'(F#(0#6'(
–  Q4+5#'(:23(F#(4'#$(2'(0#6'(%C(&)#6(:13&2%3(1356(%994&2F5#(&6+#(

•  B'#C45(9#&)1$'(C1"($%:L132"%#',($/0#6'HJT($/D25'HJ(>>> del tel['sape'] #delete the key:value pair with the key 
‘sape’ 
>>> tel  
{'jack': 4098, 'guido': 4127} 
>>> tel.keys() #retrieve the list of keys in the dictionary 
['jack', 'guido']  
>>> 'guido' in tel #test whether ‘guido’ key is in the 
dictionary 
True 

YY(
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^%D#(.26'(&1(%3%L25%o#(2($%:L132"6(

YZ(

Q)#(C1551.%3;(#I29+5#'(255("#&4"3(2($%:L132"6(#K425(&1(
({"one": 1, "two": 2, "three": 3},(
!
>>> a = dict(one=1, two=2, three=3)!
>>> b = {'one': 1, 'two': 2, 'three': 3}!
>>> c = dict(zip(['one', 'two', 'three'], [1, 2, 3]))!
>>> d = dict([('two', 2), ('one', 1), ('three', 3)])!
>>> e = dict({'three': 3, 'one': 1, 'two': 2})!
>>> a == b == c == d == e!
True!



c%:L132"6(h#&)1$'(H&"6(&)#'#(13(614"(1.3J((

Yp(

len (d) i#&4"3(&)#(349F#"(1C(%&#9'(%3(&)#($%:L132"6($/(
(
del d[key] i#91D#($l0#6m(C"19($/(i2%'#'(2(KeyError (%C(0#6(%'(31&(%3(&)#(92+/(
(
key in d i#&4"3(True (%C($()2'(2(0#6(0#6T(#5'#(^25'#/(
(
key not in d `K4%D25#3&(&1((((not key in d /(
(
clear()  i#91D#(255(%&#9'(C"19(&)#($%:L132"6/(
(
fromkeys ( seq [, value]) !"#2&#(2(3#.($%:L132"6(.%&)(0#6'(C"19('#K(23$(D254#'('#&(
&1(D254#/(
(
items()  i#&4"3(2(:1+6(1C(&)#($%:L132"6>'(5%'&(1C(H0#6T(D254#J(+2%"'/(
CPython&implementaKon&detail:&x#6'(23$(D254#'(2"#(5%'&#$(%3(23(2"F%&"2"6(1"$#"(.)%:)(%'(313?"23$19T(
D2"%#'(2:"1''(86&)13(%9+5#9#3&2L13'T(23$($#+#3$'(13(&)#($%:L132"6>'()%'&1"6(1C(%3'#"L13'(23$(
$#5#L13'(
(
update([other])  B+$2&#(&)#($%:L132"6(.%&)(&)#(0#6-D254#(+2%"'(C"19(1&)#"T(1D#"."%L3;(#I%'L3;(
0#6'/(i#&4"3({13#/(
(
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c%:L132"%#'(1C(d%'&'(23$(d%'&'(1C(
c%:L132"%#'(| 

YM(

>>> d = {1: ['1'], 2: ['1', '2'], 3: ['1','2','3']} 

>>> d.items()  

>>> l = [{0:'0'}, d] 

>>> len(l) 

>>> l[1] 

>>>  dd = {1:{"one":'1'}, 2:{"two":'2'}, 3:{"three":'3'}} 

>>>  len(dd) 

>>>  dd[2] 



WriKng&Scripts 
•  !"#2&#(2(E5#(.%&)(2(/+6(#I&#3'%13(
•  }"%&#(:1$#(23$('2D#(
•  S+#3(2(&#"9%325/(P&(&)#(:19923$(5%3#T(&6+#,(

((((python filename.py 
•  {1&#,(h20%3;(&)#(':"%+&(#I#:4&2F5#T((

– P$$(&)#(C1551.%3;(13(&)#(E"'&(5%3#,(

((((#!/usr/bin/env python 
–  !)23;#(&)#(':"%+&(91$#,(

(chmod u+x filename.py 
–  i43(&)#(':"%+&,(
 ./filename.py 

(

(

YR(

Or, #!/usr/bin/python

To make the file executable for you



dna2int = {'A':0,'C':1,'G':2,'T':3} 
 
model = [[0.1,0.2,0.3,0.4],\ 
        [0.4,0.3,0.2,0.1],\ 
        [0.2,0.2,0.3,0.3],\ 
        [0.3,0.3,0.2,0.2]] 
 
# what is the probability of seeing 'A' followed by 'C'? 
 
print model[dna2int['A']][dna2int['C']] 

model-1.py 

A& C& G& T&

P( \/@( \/Y( \/Z( \/p(

!( \/p( \/Z( \/Y( \/@(

=( \/Y( \/Y( \/Z( \/Z(

Q( \/Z( \/Z( \/Y( \/Y(

Z\(

h[(

h %G[8H34:5#1L$#%(+"#:#$#'(34:5#1L$#GJ(

Two&sample&scripts&using&list&or&dict&
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!13&/(

model = {'AA': 0.1, 'AC': 0.2, 'AG': 0.3, 'AT': 0.4,\ 
        'CA': 0.4, 'CC': 0.3, 'CG': 0.2, 'CT': 0.1,\ 
        'GA': 0.2, 'GC': 0.2, 'GG': 0.3, 'GT': 0.3,\ 
        'TA': 0.3, 'TC': 0.3, 'TG': 0.2, 'TT': 0.2} 
 
# what is the probability of seeing 'A' followed by 'C'? 
 
print model['AC'] 

model-2.py 

Z@(

A& C& G& T&

P( \/@( \/Y( \/Z( \/p(

!( \/p( \/Z( \/Y( \/@(

=( \/Y( \/Y( \/Z( \/Z(

Q( \/Z( \/Z( \/Y( \/Y(



Q)# if n&2&#9#3&(?((
if (cond ): (body ) 

•  ^1"(:13$%L1325(#I#:4L13(
–  "43(F1$6('&2&#9#3&'(

H1(2- J(1356(.)#3(&)#(
:13$%L13(H$('2 J(%'(&"4#(

–  H$('2 J(Q)#('&23$2"$(
:19+2"%'13(1+#"2&1"'(
:23(F#(4'#$,(

•  == (equal to) 
•  != (not equal to) 
•  <  (less than) 
•  >  (greater than) 
•  <= (less than or 
equal to) 

•  >= (greater than or 
equal to) 

ZY(

a = int(raw_input("input \  
 number: ")) 
if a < 0: 
 print "negative" 
elif a == 0: 
 print "zero" 
else: 
 print "positive“ 
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Hcond J(
•  P36(313?o#"1(%3&#;#"(D254#(%'(&"4#~(o#"1(%'(C25'#/((

P36('#K4#3:#(.%&)(2(313?o#"1(5#3;&)(%'(&"4#~(
#9+&6('#K4#3:#'(2"#(C25'# 

if -1 : 
        print "-1 means True" 
else: 
        print "-1 means False" 
 
if 0: 
        print "0 means true" 
else: 
        print "0 means false" 

if-else-1.py 

If [0] : 
        print ”[0] means True" 
else: 
        print ”[0] means False" 
 
If []: 
        print “[] means true" 
else: 
        print “[] means false" 

if-else-2.py 

[0] means True 
[] means false 

-1 means True 
0 means false 

Shourya Sonkar Roy Burman
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Q)# for n&2&#9#3&(u(
for (obj ) in (seq ): (body ) 
¥  B'#$(&1(%&#"2&#(1D#"(&)#(#5#9#3&'(H(13J(1C(2('#K4#3:#(

H!%4J(
¥  Q)#(H1(2-5((')145$(F#(#'2%')%2(
•  `I29+5#(Hfor.pyJ(

nts = ['A', 'C', 'G', 'T'] 
for i in range(len(nts)): 
    print i, nts[i] 

•  S4&+4&:(
( 0 A 

1 C 
2 G 
3 T 

Shourya Sonkar Roy Burman



Q)# while n&2&#9#3&(?(
while (cond ): (body)  

•  B'#$(C1"("#+#2&(#I#:4L13(
–  `I#:4&#'(H1(2-5(2'(513;(2'(&)#(H$('2 J("#92%3'(&"4#(

•  !13$%L13'(2"#(&)#('29#(2'(&)#(if('&2&#9#3&(
•  Q)#(H1(2-5((')145$(F#(#'2%')%2(
•  `I29+5#(

a = 0 
b = 1 
while b < 10: 
    print b 
    a, b = b, a+b 

ZM(



break!
•  Q)#(F"#20('&2&#9#3&(NF"#20'O(14&(1C(&)#('9255#'&(#3:51'%3;(

511+(

for i in range(2,4): #what are the values of i ? 
        series = [] 
        x = 0 
 
        while 1: 
                series.append(i*10+x) 
                x += 1 
                if x == 10: 
                        break 
         
        print ",".join([str(num) for num in series]) 

break.py 

20,21,22,23,24,25,26,27,28,29 
30,31,32,33,34,35,36,37,38,39 

Output: 

ZR(
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continue!
•  Q)#(:13L34#('&2&#9#3&(:13L34#'(.%&)(&)#(3#I&(

%&#"2L13(1C(&)#(511+~('&#+'(.%&)%3('9255#'&(511+(&)2&(
2"#(2k#"(:13L34#(2"#('0%++#$/(

scores = ['1.2','1.5','NA','6.8','5.0'] 
 
total = 0 
for value in scores: 
        if value == 'NA': 
                continue 
 
        total += float(value) 
 
print total 

continue.py 

14.5 

Output: 

Zs(
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Defining'Func@ons:'def'Statement''

•  The'keyword'def introduces'a'func@on'!"#$%&'$(
•  It'must'be'followed'by'the'!"#$%&#'#()*' and'the'

+(,(-.*#-.*/01*2 '30/-'&!'!&,)(3'+(,()*-*,/4'
•  The'statements'that'form'the'body'of'the'func@on'
start'at'the'next'line,'and'must'be'0#2*#-*2'56'*7($-36'
&#*'-(5 .'

•  All'func@ons'must'be'defined'prior'to'being'used.'
•  The'func@on'may'be'required'to',*-",# 'a'value'at'the'
end'

'
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Passing'Parameters'into'Func@ons'

•  Pass'by'Value:'

– Only'value'passed'

–  Local'copy'of'the'parameter'generated'

– AWer'the'func@on'returns,'the'caller’s'scope'is'
unchanged'

•  Pass'by'Reference'

–  Implicit'reference'in'argument''

–  Func@on'can'modify'the'parameter'in'the'caller’s'
scope'

–  This(is(what(you’ll(be(doing(when(manipula&ng(a(pose(
in(PyRose9a(

Original'Reference''h/p://www.pythonAcourse.eu/passing_arguments.php'
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So'what'does'Python'do?'Both!'

CallAbyAreference'

CallAbyAvalue'



So'what'does'Python'do?'Both!'

Deep'Copy' Shallow'Copy'



Deep'vs'Shallow'Copying'w.r.t.'
PyRose/a'Pose'

•  Shallow'Copy'
–  Constructs'a'new'compound'object'
–  Inserts'references'to'the'objects'into'it'
–  new_pose=old_pose'#old_pose'is'an'exis@ng'pose'
object'

•  Deep'Copy'
–  Constructs'a'new'compound'object'
–  Inserts'copies'of'the'objects'
–  ''new_pose='Pose(')'

'new_pose.assign(old_pose)'

Shourya Sonkar Roy Burman
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^%5#(e-S 
•  E5#)23$5#([(E5#HN-+2&)-E5#329#/&I&OT>">J(
•  &#I&([(E5#)23$5#/"#2$5%3#'HJ(

–  &#I&(.%55(F#(2(5%'&(1C('&"%3;'(

–  `2:)(5%3#(.%55(F#(13#('&"%3;(#5#9#3&(1C(&)#(5%'&(

•  E5#)23$5#/:51'#HJ(
•  B'#(E5#(1"(1+#3(:19923$(

•  q">(?("#2$(

•  q.>(?(."%&#(
•  q2>(?(2++#3$(

•  {1&#,(E5#)23$5#/"#2$5%3#HJ(.%55("#2$(13#(5%3#(2&(2(L9#(

p@(
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filehandle.write() allows you to write to a file opened in the ‘w’ or ‘a’ mode



chr     strand  pos     ref     mut     score 
chr3    +       526452  A       C       0.52 
chrX    +       55267   T       C       0.21 
chr1    -       256288  C       G       0.77 
chr21   +       526345  C       A       0.24 
chr12   +       98224   G       T       0.37 
chr5    +       425552  G       A       0.55 

mutation.txt 

scoreDict = {} 
 
fd = file("mutation.txt","r") 
line = fd.readline()    #skip header 
line = fd.readline()    #first mutation 
while line != "": 
        cols = line.rstrip().split("\t") 
        mutationKey = "_".join(cols[:5]) 
        #mutationKey = tuple(cols[:5]) 
        scoreDict[mutationKey] = float(cols[-1]) 
 
        line = fd.readline() 
fd.close() 
 
for key in scoreDict.keys(): 
        print key, scoreDict[key] 

parseMutation.py 

chr3\t+\t526452\tA\tC\t0.52\n 

Throw away ‘\n’ and split by ‘\t’ 
[‘chr3’,’+’,’526452’,’A’,’C’,’0.52’] 

chr3_+_526452_A_C  

('chr21', '+', '526345', 'C', 'A')  

chrX\t+\t55267\tT\tC\t0.21\n 

pY(
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chr3_+_526452_A_C 0.52 
chr1_-_256288_C_G 0.77 
chr12_+_98224_G_T 0.37 
chrX_+_55267_T_C 0.21 
chr5_+_425552_G_A 0.55 
chr21_+_526345_C_A 0.24 

('chr21', '+', '526345', 'C', 'A') 0.24 
('chr3', '+', '526452', 'A', 'C') 0.52 
('chr1', '-', '256288', 'C', 'G') 0.77 
('chrX', '+', '55267', 'T', 'C') 0.21 
('chr5', '+', '425552', 'G', 'A') 0.55 
('chr12', '+', '98224', 'G', 'T') 0.37 

Output (using string as key): 

Output (using tuple as key): 

pZ(



!19923$5%3#(P";49#3&' 

•  B'#(&)#(sys(91$45#(
•  e3(&)#(:1$#,(

 import sys 
 program_name = sys.argv[0] 
 arg1 = sys.argv[1] 

•  P&(&)#(:19923$(5%3#,(
(python program_name.py arg1 

 

ps(



!1$%3;(n&65#'(%3(86&)13 
•  e3$#3&2L13,(B'#(p('+2:#'(1"(@(&2F(+#"(%3$#3&2L13(5#D#5(

–  '+2:#'?1356(2"#("#:199#3$#$(1D#"(&2F'(

–  {#D#"(9%I(&2F'(23$('+2:#'(

•  h2I%949(d%3#(d#3;&),(d%9%&(255(5%3#'(&1(2(92I%949(1C(sg(:)2"2:&#"'(
–  B'#(F2:0'52')HrJ(&1(G1%3(&.1(1"(91"#(+)6'%:25(5%3#'(%3&1(13#(51;%:25(5%3#T(%/#/(

    if width == 0 and height == 0 and \ 
       color == 'red' and emphasis == 'strong' or \ 
       highlight > 100: 

•  e9+1"&'(')145$(F#(13('#+2"2&#(5%3#'(
–  Yes: import os 
     import sys 

–  No:  import sys, os  
•  i#2$(8`8(f(H86&)13(`3)23:#9#3&(8"1+1'25'J(C1"(91"#($#&2%5#$('&65#(

; 4%$#(C1"(86&)13(: 1$#(
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You can set your editor to have 1 tab=4 spaces  



}"%L3;(!199#3&'(.%&)($1:'&"%3;' 
•  P($1:'&"%3;(%'(2('&"%3;(5%&#"25(&)2&(1::4"'(2'(&)#(E"'&('&2&#9#3&(%3(2(91$45#T(

C43:L13T(:52''T(1"(9#&)1$($#E3%L13/(n4:)(2($1:'&"%3;(F#:19#'(&)#(
••$1:••('+#:%25(2*"%F4&#(1C(&)2&(1FG#:&/(

•  B'#(]]]&"%+5#($14F5#(K41&#']]](2"143$($1:'&"%3;'/(
•  Q.1(C1"9'(1C($1:'&"%3;',(13#?5%3#"'(23$(945L?5%3#($1:'&"%3;'/(

–  S3#?5%3#"(C1"("#2556(1FD%14'(:2'#'T(C1"(#I29+5#,(
    def kos_root():  
        """Return the pathname of the KOS root dir.""" 
–  945L?5%3#($1:'&"%3;(:13'%'&(1C(2('4992"6(5%3#(G4'&(5%0#(2(13#?5%3#($1:'&"%3;T(

C1551.#$(F6(2(F5230(5%3#T(C1551.#$(F6(2(91"#(#52F1"2&#($#':"%+L13T(C1"(
#I29+5#,(

    def read_fastafile(filename): 
        """Read a file in FASTA format and return lists 
  of headers and sequences 

     
        Argument: 
        filename –- name of a file in FASTA format 
        """ (

•  i#2$(8`8(YMs(C1"(91"#(%3C1"92L13(

Shourya Sonkar Roy Burman




$1:'&"%3;'(`I29+5#(

MM(

def x_intercept(m, b):!
    "””Return the x intercept of the line y=m*x+b.  The x 
intercept of a line is the point at which it crosses the x 
axis (y=0)."""!
    return -b/m!

>>> print x_intercept.__doc__!
    Return the x intercept of the line y=m*x+b.  The x 
intercept of a line is the point at which it crosses the x 
axis (y=0).!

>>> from pydoc import help!
!
>>> help(x_intercept)!
Help on function x_intercept in module __main__:!
!
x_intercept(m, b)!
    Return the x intercept of the line y=m*x+b.  The x 
intercept of a line is the point at which it crosses the x 
axis (y=0).!



n&"4:&4"#(1C(!1$#' 
•  n&2"&(#2:)(E5#(.%&)(2(86&)13($1:'&"%3;(&)2&(

$#':"%F#'(&)#(E5#(:13&#3&'(
•  ^1551.%3;(&)%'T(&)#(:1$#(')145$(F#(2""23;#$(%3(&)%'(

1"$#",(
– %9+1"&('&2&#9#3&'(
– =51F25($2&2(
– ^43:L13($#E3%L13'T(%3:54$%3;(92%3HJ(C43:L13T(.)%:)(%'(

&)#(E"'&(C43:L13(&1(F#(:255#$(
– h2%3(9#&)1$(%3D1:2L13/(Q)#(1356(;51F25(#I#:4L13(:1$#(

')145$(F#(&)#(C1551.%3;T(51:2&#$(2'(&)#(52'&('#:L13(1C(
&)#(E5#,(

•  if __name__ == ’__main__’: main()(
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You won’t be working too much with global variables



h1$45#',("23$19T(92&)T(#&:/ 
•  "23$19(,(=#3#"2&#(+'#4$1?"23$19(349F#"'(.%&)(D2"%14'(:19913(

$%'&"%F4L13'(
import random 
nums = [1,2,3,4,5,6,7,8,9] 
random.choice(nums) 
random.sample(nums,4) 
random.shuffle(nums) 

•  92&)(,(h2&)#92L:25(C43:L13'(H'%3HJ(#&:/J(
import math 
math.sqrt(2*3) 
 

•  S&)#"(4'#C45(91$45#'y(
–  '&"%3;(,(!19913('&"%3;(1+#"2L13'(
–  "#(,(i#;452"(#I+"#''%13(1+#"2L13'(
–  '6',( P::#''('6'&#9?'+#:%E:(+2"29#&#"'(23$(C43:L13'T(%/#/(:19923$(5%3#(2";49#3&'(
–  1' ,(h%':#5523#14'(1+#"2L3;('6'&#9(%3&#"C2:#'~(1'/+2&),(S+#"2L13'(13(+2&)329#'(
–  +%:05#,(!13D#"&(86&)13(1FG#:&'(&1('&"#29'(1C(F6&#'(23$(F2:0(
–  +$F,(Q)#(86&)13($#F4;;#"(C1"(%3&#"2:LD#(%3&#"+"#&#"'( RY(
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Has methods to read and manipulate pdbs



h1$45#,(349+6 
•  P(+2:02;#(C1"(':%#3LE:(:19+4L3;(.%&)(86&)13(

–  n4++1"&({?$%9#3'%1325(2""26(1FG#:&(23$(4'#C45(5%3#2"(25;#F"2(C43:L13'(
–  {49+6 (%'(25"#2$6(%3'&255#$(%3(614"(BF43&4(
–  )*+,--349+6/':%+6/1";- (C1"(91"#(%3C1"92L13(

>>> from numpy import * 
>>> #create a 2d array from list of list 
>>> a=array([[10, 20, 30], [40, 50, 60]]) 
>>> a 
array([[10, 20, 30], 
       [40, 50, 60]]) 
>>> a[1,:] #selecting the second row 
array([40, 50, 60]) 
>>> a[:,1:3] #selecting the second and the third columns  
array([[20, 30], 
       [50, 60]]) 
>>> a[:,[2,0]] #selecting columns with array 
array([[30, 10], 
       [60, 40]]) 
>>> a.shape #the dimensions of the array 
(2, 3) 



>>> b=array([[1,2,3],[4,5,6]]) 
>>> a+b 
array([[11, 22, 33], 
       [44, 55, 66]]) 
>>> a*b  #element-wise product 
array([[ 10,  40,  90], 
       [160, 250, 360]]) 
>>> dot(a, b.transpose()) #matrix product 
array([[140, 320], 
       [320, 770]]) 
>>> zeros((2,3), dtype=int)  #similarly, look at ones() 
array([[0, 0, 0], 
       [0, 0, 0]]) 
>>> a.reshape((3,2))   #changing the dimensions 
array([[10, 20], 
       [30, 40], 
       [50, 60]]) 
>>> a.astype(float)  #changing type 
array([[ 10.,  20.,  30.], 
       [ 40.,  50.,  60.]]) 
>>> a.sum(axis=1) #adding all elements along the specified axis 
array([ 60, 150]) 

• (1&)#"(4'#C45(C43:L13',(
• (min(), max(), argmin(), argmax(), mean(), median(), average(), 
var(), std(), cov(), floor(), ceil(), round()T(|(23$(91"#y 



`2'6(86&)13(`I#":%'#'(

Purpose&
Q)#'#(#I#":%'#'(2"#()#"#(&1(920#('4"#(614()2D#(
#314;)(C29%5%2"%&6(.%&)(F2'%:(+"1;"299%3;(&1(
:19+5#&#(&)#(+"1G#:&'(23$(2''%;39#3&'(C1"(
^!<<Y(.%&)14&("433%3;(%3&1(92G1"('&49F5%3;?
F51:0'/(eC(614("43(%3&1(13#(1"(91"#(#I#":%'#'(
.)#"#(614()2D#(31(%$#2()1.(&1(2++"12:)(&)#(
+"1F5#9T(+5#2'#(&250(.%&)(&)#(QP/(
(

M\(



Easy&Exercises&Part&1&
&
@/  })2&(%'(2Zf7(
Y/  })2&(%'(&)#('K42"#("11&(1C(pY(H%3($#:%925(C1"9J7(
Z/  !19+4&#(&)#('49(1C(&)#(E"'&(Y\(+#"C#:&('K42"#'((
(((((((H1Y~(2Y~(3Z~(|J(
p/((!19+4&#(&)#(M\&)(^%F132::%(349F#"/(
M/  S4&(1C(&)#(M\(^%F132::%(349F#"'T(:143&()1.(9236(2"#($%D%'%F5#(

F6(Z(H4'#(91$454'(1"("#92%3$#"(C43:L13'J(
)*+,--'&2:01D#"b1./:19-K4#'L13'-sYYM@Rf-&#'L3;?$%D%'%F%5%&6?F6?945L+5#?349F#"'((

R/  !143&(&)#(349F#"(1C(D1.#5'(%3(&)#('&"%3;(,(Nn2556('15$('#2')#55'(
F6(&)#('#2')1"#/O(((((((( ( ( (
)*+,--'&2:01D#"b1./:19-K4#'L13'-YgYRZfZ-:143L3;?D1.#5' ((

s/  !"#2&#(2(C43:L13(&)2&(.%55(&#'&(&1('##(%C(2('&"%3;(%'(+25%3$"19%:(
H#/;/T(Ni2:#:2"O('+#55#$(F2:0.2"$'(%'(N"2:#:2"OJ/(
)*+,--'&2:01D#"b1./:19-K4#'L13'-gZ@\gY-"#D#"'#?2?'&"%3;?%3?+6&)13((



Easy&Exercises&Part&2&
&
@/  !"#2&#(2(C43:L13(&)2&(.%55("#2$(%3(23(2"F%&"2"6(&#I&(E5#(23$(

:143&(&)#(349F#"(1C(.1"$'(%3(&)#(&#I&(E5#/(
Y/  !"#2&#(2(C43:L13(&)2&(.%55("#2$(%3(2('&"%3;(23$(;%D#(614(

&)#(:)2"2:&#"(C"#K4#3:6(:143&(H@p(`>'T(@Y(Q>'T(f(P>'T(#&:/J(
Z/  !"#2&#(2(C43:L13(NF2'#•+2%"O(&)2&(:13D#"&'(2(34:5#1L$#(

HPTQT=T!J(&1(%&'(+2%"#$(34:5#1L$#(23$(+"%3&'(%&/(
)*+,--13529+/:19-+4F-2-+6&)13-Y\\Y-@\-@s-F%1+6&)13/)&957+2;#[p((

p/  !"#2&#(2(C43:L13(N1++1'%&#•'&"23$OT(;%D#3(2('%3;5#(c{P(
'&"23$T(#/;/(2(&#I&(E5#(:13&2%3%3;(NPQ=!==PPQQ|O(
:19+4&#'(&)#(1++1'%&#('&"23$/(

M/  !"#2&#(2(C43:L13(N"#D#"'#•:19+5#9#3&O(&)2&(:19+4&#'(
&)#("#D#"'#(:19+5#9#3&(1C(2(c{P('#K4#3:#(


