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The Python Interpreter

* Open Terminal

Terminal

* Type python

£ SSRB — Python — 78x24

Last login: Thu Sep 4 21:10:24 on ttys@0l

mehldau:~ SSRB$ python

Python 2.7.5 (default, Mar 9 2014, 22:15:05)

[GCC 4.2.1 Compatible Apple LLVM 5.0 (clang-500.0.68)] on darwin

Type "help", "copyright", "credits" or "license" for more information.
>>>




Strongly-typed, yet dynamic

Strongly-typed: restricts intermingling of data
types

Dynamic: variable types are not pre-declared,
interpreted implicitly

Isn’t that a contradiction?
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:

sgrt(...)
sgrt (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', 'expml', 'fabs', 'factorial',
'floor', 'fmod', 'frexp', 'fsum', 'gamma',
'hypot', 'isinf', 'isnan', 'ldexp',
'lgamma', 'log', 'loglO0', 'loglp', 'modf’',
'pi', 'pow', 'radians', 'sin', 'sinh',
'sqrt', 'tan', 'tanh', 'trunc']

>>> print math.log. doc

log(x[, basel])

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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print "Beginning counter"
for i in range(top):
print i

>>> counter (5)
Beginning counter
0

w N

>>> a = 3
>>> b =5
>> a + b

>>> a == Db
False
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>>> a = ['spam', 'eggs', 100,
>>> a

['spam', 'eggs', 100, 1234]
>>> a[3]

1234

>>> a[:2] + ['bacon', 2*2]
['spam', 'eggs', 'bacon',6 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, 31, 4,
>>>

' BANANA' ]

1234]
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>>> a = range(10)

>>> print a

[o, 1, 2, 3, 4, 5, 6, 7, 8,
>>> len(a)

10

>>> a[:] #shallow copy of list a
[o, 1, 2, 3, 4, 5, 6, 7, 8, 9]
>>> al[2:7]
[2, 3, 4, 5,
>>> al[:7]
[0, 1, 2, 3, 4, 5,
>>> al[:3]
[0, 1, 2]
>>> a[2:8:2]
[2, 4, 6]
>>> al[::2]
[0, 2, 4, 6,

9]

6]

6]

8]
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Examples:(
>>> range(10)
[Ol 1l 2’ 3’ 4’ 5l 6! 7! 8’ 9]
>>> range(l, 11)
(1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
>>> range(0, 30, 5)
[, 5, 10, 15, 20, 25]
>>> range(0, 10, 3)
[OI 3! 6! 9]
>>> range(-10, 0, 1)
[_101 _91 _81 _71 _61 _51 _41 _31 _21 _1]
>>> range(0, -10, -1)
[OI _ll _21 _3r _4r _51 _61 _71 _81 _9]
>>> range(0)
[]
>>> range(1l, 0)

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

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

3
l.count(10)
0
extend( other_list ) Extend one list with the contents of other_list .

>>> 1 = [1,2]

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

[1,2,3,4]
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INdEX(VAIN) 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.

>> 1 =11,2,2,1,3]

>>> l.index(2)

1

>>> 1.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.

>>> 1 =11,2,3,4]

>>> l.insert(1,10)

>>> 1

[1,10,2,3,4]

>>> ].insert (10, "end")
>>> ]

[1,10,2,3,4,"end" ]
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pop([ pos]) Remove and return the element at the specified position. If
no position is given, defaults to the last element in the list.

>> 1 =11,2,3,4,5]

>>> 1l.pop()

5

>>> 1

[ ]' 14 2 4 3 14 4 ]

>>> 1.pop(0)

1

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

>>> 1 =111,2,3,2,1]

>>> ]l.remove(2)

>> 1

[1,3,2,1]

>>> ]l.remove(10)

ValueError: list.remove(x): x not in list
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reverse()  Reverse the order of elements within the list. Changes the
list in place instead of returning a modified copy.

(
>> 1 =11,2,3,4,5]
>>> l.reverse()
>>> 1
[5,4,3,2,1]
(

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

>>> 1 = [10,2,3,10,100,54]

>>> l.sort()

>>> 1

[2, 3, 10, 10, 54, 100]

See also sorted(list)

>>> gsorted([5, 2, 3, 1, 4])

[1, 2, 3, 4, 5]

>>> gsorted([5, 2, 3, 1, 4], reverse=True)
[5,4,3,2,1]


Shourya Sonkar Roy Burman


c2&2(Q6+#,(N&"%3:"

P36(&#18&(#3:51'#$(%3('%3:5#(K41&# Hq(qJ (1" ($LAF5#(KA1&# HN(NJ(
<2:0'52)HrJ(%'(4'#$(2'(&)H#(#':2+%3:(:)2"2: &#"I(

— 13,(3#.5%3#T(r&, (&2F(
N&"%3; (:23(FH#(:13:28#328#%$(.%68) (UT (23" H+H#28#$(.%&) (V(
N&"%3;'(:23(FH#(%3$#1#S(HY%3S#I (LC(&)H(E™&())2"2:&#"(1C(2('&"%3:(%'(\J(
NAF'&"%3; (2" #('+#YEHS( Y& NEBIH&' )*+( (& 1(%63$%0:# (#+2"28H#S(FB6(2(: 15

>>> word = 'Help' + 'A'

>>> word*3

'"HelpAHelpAHelpA'

>>> word[3]

lpl

>>> word[2:4] #slicing

llpl

>>> word[:2] # The first two characters

lHel

>>> word[2:] # Everything except the first two
characters

'lpA' s(
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# Try these useful string methods:

>>> "Python”.index (“thon")

>>>

>>>
>>> print "\t".Jjoin (["John","Smith"])
>>> "PyThon".lower ()

>>>
>>> Counter-intuitive
>>>

>>>

)¥+,--$1:'/+6&)13/1";-Y-5%F"2"6-'&$&6+#')&95t'&"%3;?9#&)1$'
(
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Counter-intuitive


c%:L132"%# (u(vw
B'#($%:L132"%#' (. )#3('&1"%3;(2(D254#(.%&) (' 19#(0#6(23B(#1&"2:L3;(&)#
D254#(;%D#3(&)#(0#6(H#/;/(2$$"#" (F110(u(0#6[329#' (D254# [2$$"#"#' I(

—  x#6'(")145%(F#(43%KA#y(
o P(+2%"(1C(F"2:# (:"#2&# (23(#9+8&6($%:L132"6, (vw(
—  714(:23(%3%L25%0#(23($%: L 132"6(. Y8 (3ot 26(" (
— 714(:23(2$$(1"(91$%CEER(*"0%6+2%"(
—  Z14(:23(SHSH&HME [*" 0%+2%" (4'%3H6
o« $%:L132"00# (2"#(Y3SHIHBERT(.)%:) (:23(FH#(236(%9948 2 F5H#(86+H(
— '&"063:(1"(349F#" (:23(25.26'(F#(0#6'(
—  QA+5#23(FH(A'H#$(2' (0#6'(%C(&)#6(: 1382%3(1356 (%9948 2F 5#(&6+#(
o B'HCA5(9#&)1$'(C1"($%:L 132 AH XD 25444

>>> tel = {'jack': 4098, 'sape': 4139}

>>> el ['guido'] = 4127 #add new key:value pair

>>> tel

{'sape': 4139, 'jJack': 4098, 'guido': 4127}

>>> gel['jack"]| #extract the value with the key ‘jack’
4098
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o B#($%:L132"%# (. )#3('&1"%3;(2(D254#(.%&) (' 19#(0#6(23$(#1&"2:L.3;(&)¢
D254#(;%D#3(&)#(0#6(
—  x#6'(")145$(F#(43%KA#y(
o P(+2%"(LC(F"2:#'(:"#2&#'(23(#9+&6($%:L132"6, (vw(
—  714(:23(%3%L25%0#(23($%: L 132"6 (. %%8:) (Y4Bt Z("
—  714(:23(2$$(1"(91$%CEM2(*"0%+2%"(
—  Z14(:23(SHSHEHEL [ 0Y+2%" (4 Ui (
o $9%0:L132"%# (2"#(%3$HIHBERE(.)%:) (:23(F#(236(%994& 2F5#(&6+#(
— '&"%3;'(1"(349F#" (:23(25.26'(F#(0#6'(
—  QA4+5#23(F#(4'#$(2'(0#6'(%C(&)#6(:1382%3(1356(%994& 2F5#(&6+#(

>>> del tel['sape'] #delete the key:value pair with the key
‘sape’

>>> tel

{'jJack': 4098, 'guido': 4127}

>>> tel.keys () #retrieve the list of keys in the dictionary
['Jack', 'guido']

>>> Bguido™ in tel f#test whether ‘guido’ key is in the
dictionary

True
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A D#(.26'(&1(%3%L25%0#(2($%

Q)#(C1551.%3;(#129+5#'(255("#8&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}

>>> ¢ = dict(zip([ 'one', 'two', 'three'], [1l, 2, 3]))
>>> d = dict([('two', 2), ('one', 1), ('three', 3)])
>>> e = dict({'three': 3, 'one': 1, 'two': 2})

>>> g == b == ¢ == d ==

True
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del d[key] i#91D#($I0#6M(C"19($/(1I2% ' H@YError (%C(0#6(%'(31&(%3(&)#(92+/(
(

key in d i#&4"3(True (YC($()2'(2(0#6(0#6T (#5'# (M2 ure you add the “..." in the key
(

key not in d "K4%D25#3& (8dt(kgy in d /(

(

clear() I#91D#(255(%&#9'(C"19(&)#($%:L132"6/(

(

fromkeys (seq], value]) 1"#2&#(2(3#.($%:L132"6(.%&) (0#6' (CHKYR 3S(D254# (‘#&(
&1(D254#/(

(

items() i#&4"3(2(:1+6(1C(&)#($%:L132"6>'(5%'&(1C(HO#6T(D254#J(+2%"/(
CPython implementation detail: x#6'(23$(D254#'(2"#(5%'&#$(%3(23(2"F%&"2"6(1"$#"(.)%:) (%' (313"
D2"%#'(2:"1"(86&)13(%9+5#9#3&2L.13'T(238($#+#3%$'(13(&)#($%:L132"6>'()%'&1"6(1C(%3'#"L13'(
SHEH#L13'(

(

update([other]) B+$2&#(&)#($%:L132"6(.%&)(&)#(0#6-D254#(+2%" (C"19(1&)# " T(1D#"."%L
O#6'/(i#&4"3({13#(

(
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Make sure you add the ‘…’ in the key


C%:L132"%#'(1C(d%'&'(23$(d%' &'
C%:L132"%# (|

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

>>> d.1ltems ()

>>> 1 = [{0:'0"}, d]

>>> len (1)

>>> 1[1]

>>> dd = {1l:{"one":'1'}, 2:{"two":'2'}, 3:{"three":'3'}}
>>> len (dd)

>>>  dd[2]




Writing Scripts

o "#2&H#(2(ES#(.Y0&HAEI&#3'%13(
o }'0&#(:1DH(235('2DH(
o SH#3(2(&#"9%325/(P&(&)#(:199235(5%3#T (&6+#,(
((python filename.py
o {1&#,(h20%3;(&)#(":"%+&(#I#:4&2F5#T((

— P$3(&)#(C1551.%3;(13(&)H#(E"' &(5%3#,(
(((# ! /usr/bin/env python  Or #ustbin/python

— D23 #(&)#("%+&(91%#,(

(chmod u+x filename.pPY Tomake the file executable for you
— 143(&)#(":"%+&,(
./filename.py


Or, #!/usr/bin/python

To make the file executable for you


Two sample scripts using list or dict
I N - -
P( V@( VY( VZ( \Vp(

h [ ( I( \Vp( VZ( VY/( V@(
= VY( VY( VZ( VZ(
Q( VZ( VZ( VY( VY(
h o[8HBA:5#1L St #:#$# (34:5#1L$#(
model-1.py

dna2int = {'A':0,'C':1,'G"':2,'T"':3}

0.1,0.2,0.3,0.47,\
.3,0.2,0.17,\
.2,0.3,0.31,\
.3,0.2,0.2]]

model = [
[0.
[0.
[0.

b\)[\)»-b
OOO

# what is the probability of seeing 'A' followed by 'C'?

print model [dnaZint['A']] [dnaZint['C']]
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113&/(
I
P( V@a( VY( VZ( Vp(

I( \p( VZ( VY/( V@a(
=( VY( VY( VZ( VZ(
Q( VZ( VZ( VY( VY(
model-2.py
model = {'AA': 0.1, '"AC': 0.2, '"AG': 0.3, 'AT': 0.4,\
'"CA': 0.4, 'CcC': 0.3, 'CG': 0.2, 'CT': 0.1,\
'GA': 0.2, 'GC': 0.2, 'GG': 0.3, 'GT': 0.3,\
'TaA': 0.3, 'TC': 0.3, 'TG': 0.2, 'TT': 0.2}

# what is the probability of seeing 'A' followed by 'C'?

print model ['AC']




Q) 1f N&2&HIH#I3&(?((
if (cond): (body)

. A1M(13$%6L1325(#I4LL] &~ ntlraw input(input A

~"a3(F1$6(&28H0#3& o)
H(2-J(1356()#3&)#(| — ° - ¢ o
:13$%|—13$K'12 J(%.(&u‘ Prlnt negative

(2 J(Q)#(&23%2"(| FHEE @ = OF
119+2"06'13(1+#"28 1™ print “zero
23(F# (443, ( clsel

—= (equal to) print "positive®™
* !'= (not equal to)

* < (less than)
* > (greater than)

* <= (less than or
equal to)

* >= (greater than or
equal to)
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Kond J(

. P36(31320#"1(%38&#:#"(D254# (%' (&" 4#~(0#"1(%'((
P36('#KA#3:#(.%&)(2(31320#"1(5#3:8) (%' (&"4#~(
HO+8&B('HKAHIH# (2"#(C25'#

if-else-1.py if-else-2.py
if -1 : If [0] :

print "-1 means True" print ”“[0] means True"
else: else:

print "-1 means False" print ”“[0] means False"
if O: If []:

print "0 means true" print “[] means true"
else: else:

print "0 means false" print “[] means false"
-1 means True [0] means True
0 means false [] means false
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Q)# for n&2&#I#3&(U(
for (Ob] ) in (seq) : (body )
Y B'#$(&1(%&#H"2&#(1D#" (&)H(#H5HARRR CHR (‘HK 4#3:#(

Ho64)(
¥ Q)#(H(2-5(()145$(FH#{2%")%Q
o 129+5#(Hor.pyJ(
nts = ['A', 'C', 'G', 'T']
for 1 1n range(len(nts)):

print 1, nts[i]
o S4&+A&
C o na

w N =
H @ O
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Q¥ while N&2&HIH3&(?(
while (cond) : (body)

. BHS(CL'("#+#2&(#I#:4L13(
— A& H (HL(2-5(2'(513:(2'(&)HBA2 J("#92%3'(&"4#(

o 113$9%L13'(2"#(&)H('29#(2'(&)H#( (& 2&H#IH3&(

o Q)#(H(2-5((')145%(FH#'2%") %R
o “129+5#(
a = 0
b =1
while b < 10:
print b
a, b =Db, atb




break

o Q) "#2('&2&#9H3&(NF"#20'0O(14&(1C(&)#('9255# &(+#
511+(

break.py

for 1 in range (2,4): #what are the values of | ?
series = []
x = 0

while 1:
series.append (1*10+x)
x += 1
if x == 10:
break

print ",".join([str(num) for num in series])

Output:

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

o Q)H(13L34#('8&28H#IH#3&(:13L 34 (.%8&.)(&)H(3H#I&(
%&#"2L 13(1C(&)#(B511+~(&#+'(.%&)%3('9255#&(5
2"#(2k#" (131 34#(2"#('0%++H#S/(

continue.py
scores = ['1.2','1l.5'",'NA','6.8"','5.0"]

total = 0
for value 1in scores:
1if value == 'NA':
continue

total += float (value)

print total

Output:

14.5
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Defining Functions: Statement

* The keyword introduces a function "#$%&'$(

* |t must be followed by the "#$%&#'#()*' and the
+(,(-*#-.%/01*2 '30/-'&!"&,)(3'+(,()*-*,/4'

* The statements that form the body of the function

start at the next line, and must be O#2*#-*2'56"*7($-36'
&H#*'-(5.

e All functions must be defined prior to being used.

 The function may be required to ,*-",# a value at the
end
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"HS%&

# Function to calculate a vector
def vector(ptA, ptB):
return [(ptB[@])-(ptA[@]), (ptB[1])-(ptAl1]), (ptB[2])-(ptA[2])]
# Function to calculate vector magnitude
def vabs(vec):
return (math.sqrt(vec[@]**x2 + vec[l]l*x2 + vec[2]*x2))
# Function to calculcate dot product of vectors
def dot(vl,v2):
return (v1[@]*v2[0] + v1[1]*v2[1] + v1[2]%v2[2])




U 1 (M) R (R, - . %/0, U

o IMHH'12'3". %Y
BT *' G D"
I 82 RGN (MY R (AR (Y

- %%/0 00" (4 - (Y +<*" " U= (B, 8%'S8
-N<N

o TR 12'A% < (*%/*
— B 8B/5 (%% (F%/ "™ (& . ) *%t"
— = Y/0, %N, 98 2 4<H B (MY R (<R (B
#,8*

— This is what you’ll be doing when manipulating a pose

in PyRosetta
6 (389%™ A * (*0h/*"<CBDEEEF82+< , U6/ , . (#*F* . D8" ##s%&H" (8. ) *%+F8<8'
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So what does Python do? Both!

# This function shows the memory address of the variable x
def ref_demo(x):
print "x=",x," id=",id(x)[ «

x=42 _ _ main Call-by-reference
print "x=",x," id=",id(x)

>>> xX=0 in Fkt.

>>> id(x) ﬁ

140567329703816

>>> ref_demo(x)

x= 9 id= 140567329703816 X B o

x= 42 id= 140567329705000 S

>>> X

9 Call-by-value

mFm.“H\x\\\t
42




So what does Python do? Both!

def modifier(list):

print list
list += [47,11]
print list
>>> fib = [e,1,1,2,3,5,8] >>> fib = [e,1,1,2,3,5,8]
>>> modifier(fib) >>> modifier(fib[:])
(@, 1, 1, 2, 3, 5, 8] (6, 1, 1, 2, 3, 5, 8]
@, 1, 1, 2, 3, 5, 8, 47, 11] (¢, 1, 1, 2, 3, 5, 8, 47, 11]
>>> print fib >>> print fib
(¢, 1, 1, 2, 3, 5, 8, 47, 11] (6, 1, 1, 2, 3, 5, 8]

Shallow Copy



Deep vs Shallow Copying w.r.t.
PyRosetta Pose

e Shallow Copy
— Constructs a new compound object
— Inserts references to the objects into it
— new_pose=old_pose #old pose is an existing pose
object
* Deep Copy
— Constructs a new compound object
— Inserts copies of the objects
— new_pose= Pose( )
new_pose.assign(old pose)
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1C(&)#(5%'&(

. E5#)23$5#/:5 14

 BHESH 143199235
$(
i
3%(

o [18#,E5H)23S5H/"#2SERIIRH655("#2$(L3#(5%3#(2&(2(L9

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


mutation.txt

chr strand pos ref mut
chr3 + 526452 A C
chrX + 55267 T C
chrl - 256288 C G
chr2l + 526345 C A
chrl?2 + 98224 G T
chrb + 425552 G A

score
.52
.21
LT
.24
.37
.55

O O OO o o

parseMutation.py

scoreDict = {}

fd = file("mutation.txt","r")
line = fd.readline () #skip header
line = fd.readline () #first mutation

|l— mnwu.,
. .

while line

cols = line.rstrip() .split("\t")
mutationKey = " ".join(cols[:5])
fmutationKey = tuple(cols[:5])

scoreDict [mutationKey] =

line = fd.readline ()

fd.close ()

for key in scoreDict.keys():
print key, scoreDict[key]

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

Throw away ‘\n’ and split by

[‘chr3’,"+","526452" ,"A’,'C","70.52"]

chr3 + 526452 A C

('chr21', '4+', '526345', 'C',

float (cols[-1])

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

\\tl

'A')
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Output (using string as key):

chr3 + 526452 A C 0.52
chrl - 256288 C G 0.77
chrl2 + 98224 G T 0.37
chrX + 55267 T C 0.21

chr5 + 425552 G A 0.55
chr21 + 526345 C A 0.24

Output (using tuple as key):

('chr21', '+', '526345', 'C', 'A') 0.24
('chr3', '+', '520452', 'A', 'C') 0.52
('chril', '-', '256288', 'C', 'G"'") 0.77
('chrx', '+', '55267', 'T', 'C') 0.21
('chrb5', '"4+', '425552', 'G', 'A') 0.55
('chriz', '+', '98224', 'G', 'T') 0.37




119923$5%3P": 49#38&

. B'#(&)#6vs(91$45#(
. e3(8)H#(:1$#,(
import sys
program name = Sys.argv[0]
argl = sys.argv|[1l]
. P&(8&)#(:19923%$(5%3#, (
(cython program name.py argl



11$%3;(N&65#'(%3(868&)13

e3$#382L 1B'#(p(‘+2:# (1"(@(&2F (+#"(%3$#3&2L 13(5#D#5(
— "+2:#?1356(2"#("#:199#3%#S(1D#" (&2F(
— {#D#"(9%I(&2F'(23%('+2:#'(
h219%949(d%3#(d#3:80%9%&(255(5%3#'(&1(2(921%949(1C(sg(:
— B'#(F2:0'52")HrJ(&1(G1%3(&.1(1"(91"#(+)6'%:25(5%3#'(%3&1(13#(51;%::
if width == 0 and height == 0 and \
color == 'red' and emphasis == 'strong' or \
highlight > 100:
e9+1"&' (") 145$(F#H(13(‘#+2"28#(5%3# (
— Yes: 1mport os
import sys
— No: import sys, 0OS
i#2$(8 8(f(HB6&)13("3)23:#9#3&(8"1+1'25(C1"(9"#($#&2%5&HE
; 4%3#(C1"(86&) 18
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You can set your editor to have 1 tab=4 spaces  


1"06L3:(1199#3&' (% &) $1:'&"%3;"

o PG1'&"%3%' (2('&"%3;(5%&#"25(8&)2&(1::4" (2" (&)H(E" & (' &2&8H#IH3& (Y
C43:L13T(:52"T(1"(9#&)1$($HE3% L 13/ (1Bl )@ (FF#: 194 (&)#(
eo$1:oe("+#:9625(2*" %FA4&H#(1C(&)2&(1FGH#:&I(

o B'#(]]]1&"%+5#($1AF5#(KA1&# (2" BBE"%3/(

.« Q.1(C1"9'(1CK1:'&"%3;(13#25%3#" (23$(945L FTRYBR63(

— S3#7?5%3#"(C1"("#2556(1FD%14'(:2'#' T(C1"(#129+5#,(
def kos root():
"""Return the pathname of the KOS root dir."""
— 945L?75%3#($1:'&"UBYo' & (1C(2('4992"6(5%3#(G4' & (5%0# (St BLIBIHBH(
#Cllégi]éﬁ?(FG(Z(F5230(5%3#T(C1551.#$(F6(2(91"#(#52Fl"2&#($#':"%+L]

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

e
. i#2$(8°8(YMST1" (A "#(%3C1"92LA3
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$1:'&"%3 1 129+5#(

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(11%#'
. N&2"&(#2:)(ES#(.%&)(2(868) 18({% IR ) 2&(
SH "V FH# (&)H(ESH#(: 138438/ (
. A1551.9%3:(8)%'T(&)H#(:1$#() 145S(F#(2""23:#%$(Y
1"$#",(
— %9+1"&('&28H#IH3&.(
— =51F25($2&2(
— M3:L13($HE3%L13'T(%3:54$%3;(92%3HI(C43:L13
&)H(E"&(CA43:L13(&1(FH#(:255#%(
— h2%3(9#8)1$(%3D1:2L13/(Q)#(1356(;51F25(#I#:4L
V145$(F#(&)#(C1551.%3; T(51:28#$(2'(&)#(52'&('#:L
&)H(E5#,(

e i f name ==/ main ' : main()(
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You won’t be working too much with global variables


h1$45#',("23$19T(92&) T (#&:/

o "23%19(,(=#3#"2&#(+'#4$17?"23519(349F#""(.%&)(D2"%14'(:199
$%'&"%FA4L13'(
import random
nums = [1,2,3,4,5,06,7,8,9]
random.choice (nums)
random.sample (nums, 4)

random.shuffle (nums)

. 928&)(,0128)#92L:25(C43:L13'(H'%3HI(#&:/]

import math
math.sgrt (2*3)

S&)#"(4HCA5(91$45#'y(

— '&"063:0X9913('&"%3; (1 +#" 2L 13(

(452" #HHH %13 (1 2L 1T

— 6, (P (6'&HO? +H#: Y (+2"204#&H#" (23B(CA3: L 13 T (%/#/(: 199235 (5% 3#(2": 4 O#:
— 1", (h%":#5523#14'(1+#"2L.3;('6'&H#I(%3&H#"CRIH2&),(S+#'2L 13'(13(+28)329#

— +9%:05#,8D#"&(86&)13(LFG#:&'(&1('&"#29'(1LC(F6&# (23$(F2:0(

— +3F.(Q)#(86&)13($HF4;:#" (C1" (%38#"2: L DH(Y3&E" + " H&H"
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Has methods to read and manipulate pdbs


h1$45#,849+6

o« P(+2:02;#(C1"("%#3LE:(:19+4L3;(.%&)(86&)13(
— n4++1"§P$%9#3'%1325(2"26(1 FEBR@ #CA5(5%3#2"(25;#F"2(C43:L]
— {49+6 (%'(25"#2$6(%3'&2554#$EEABA"(
— )*+,--349+6/:%+6/1":- (C1"(91"#(%3C1"92L13(

>>> from numpy import *
>>> fcreate a 2d array from list of list
>>> a=array([[10, 20, 30], [40, 50, 601])
>>> a
array ([[1 20, 301,
[4 50, 601]11])
>>> a[l,.] #selecting the second row
array ([40, 50, 601])
>>> al: ,l 3] #selecting the second and the third columns
array ([[2 307,
[5 60]1])
>>> al: [2 0]] #selecting columns with array
array([[BO, 107,
[60, 40]1])
>>> a.shape #the dimensions of the array
(2, 3)




>>> b=array([[1,2,3]1,[4,5,61])
>>> a+b
array ([[11, 22, 33],
(44, 55, 66]])
>>> a*pb felement-wise product

array ([ [ 10, 40, 9071,

[160, 250, 36011)
>>> dot (a, b.transpose()) #matrix product
array ([[140, 3207,

[320, 770117])

>>> zeros((2,3), dtype=int) #similarly, look at ones/()
array([[0, 0, 0],

[0, O, O]1])
>>> a.reshape((3,2)) #changing the dimensions
array ([[10, 207,
[30, 407,
[50, 60]])
>>> a.astype (float) #changing type
array ([[ 10., 20., 30.17,

[ 40., 50., 60.11])
>>> 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( I1#":%'# (

Purpose

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

(



Easy Exercises Part 1

@/ })2&(%'47(

Y/ D2&(%'(&)#('K4A2"#("11&(LC(pY (H%3($#:%6925(C1"9J7(

7/ 119+48#(&)H#('49(LC(&)H(E"&(Y\(+#'CH#:&('KA2"#'((

(CCC(aM-2-3~(|3(

0/((119+4&H(&)H(M\&) ("% F132::%(349F#"/(

M/ SA&(LC(&)#(M\(M%F132::9%(349F#"T(:143&()1.(9236(2"#($%
F6(Z(HA'#(91$454'(1"("#92%3$#"(C43:L13"J(

)*+,--'&2:01D#"'b1./:19-KA#'L13'-sYYM@Rf-&#'L 3:2$% D% % F%5%&6?F6?9451((-5#7349F#"
R/ 1143&(&)#(349F#"(1C(D1.#5'(%3(&)#('&"%3:(,(NN2556('15%$(*#
F6(&)#(H#2') 1" #/O(((((((( ( ( (

)*+,--'&2:01D#"D1./:19-KA4#'L.13'-YQYRZ{Z-:143L.3;?D1.#5" ((
s/ 1"H2&#(2(C43:L13(&)28(.%55(&# & (& L(HH(%C(2('&"%3; (%' (+
H#/;/T(Ni2:#:2"O(‘+#55#$(F2:0.2"$' (%' (N"2:#:2"0J/(

)*+,--'&2:01D#"b1./:19-K4#'L13"-gZ@\gY-"#D#"#22?'&"%3:?%3?+{&) 13




Easy Exercises Part 2

@/ "#28&#(2(C43:L13(&)2&(.%55("#2$(%3(23(2"F%&'"2"6
:143&(&)#(349F#"(1C(.1"$' (%3 (&) #(&H#I&(E5#I(

Y/ 1"#2&#(2(C43:L13(&)2&(.%55("#2$(%3(2('&"%3;(23%(;
)H(:)2"2:&#"(C"#KA#3:6(:143&H@p(>'T(@Y (Q>"T(f(

Z/ "#2&#(2(CA3:L1FRI#+2%D(&)2&(:13D#"&'(2(34:5#1L
HPTQT=TIJ(&1(%&' (+2%"#$(34:5#1L$#(23$(+"%3&'(¢

)*+,--13529+/:19-+4F-2-+6&)13-Y\Y-@\-@s-F%1+6&)13/)&957+2(#[p

0/ "H2&#(2(CA3:L1ANF1'%&H+'&" 26T (;%D#3(2('%3;5#(C
& 23T (#:/(2(&#&(E5#(:13&2%3%3;(NPQ=!==PPQC(
1 9+4&H (&)H(1++1'%&H('&"23$/(

M/ 1"#28#(2(CA3:L13EDH" He: 19+5#9#38D(8) 28 (: 19+A4&#
&)H("HDH" " #(: 19+5#IH3&(1C(2(c{P (#KA#3:#(




