Python for scientists

Lesson 1
Running Python in Windows

L=
Sz 7
ek eV % T
ey T :a-?:. :- - e fa-q)
. = ” Z -
= . G" -
o <= s _

Alvaro Sebastian Yagiie

www.sixthresearcher.com

u @SixthResearcher



[ s



What is Python?

Python (programming language)

Fram Wikipedia, the free encyclopedia

WIKIPEDIA

The Free Encyclopedia

Python is a widely used general-purpose, high-level pragramming language Y0809 its design philosophy emphasizes code
readability, and its syntax allows programmers to express concepts in fewer lines of code than would be possible in languages such
as C++ or Java 2O The language provides constructs intended to enable clear programs on both a small and large scale [22]
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What can we do programming?

P arne onta
dE‘EXPASV e Translate T

Translate tool

Translate is a tool which allows the translation of a nucleotide (DMNA/RMA) sequence to a protein sequence.

FPlease enter a DMA or RMA sequence in the box below (numbers and blanks are ignored).
AGCCCTCCAGGACAGGCTGCATC AGAAGAGGCCATC AAGCAGATC ACTGTCCTTCTGCCATGGCCCTGTG
GATGCGCCTCC TGCCCCTGC TGGCGE TECTGGCCC TCTGGGGACC TGACC CAGCCGCAGCCTTTETGLLC
CAACACCTGTGCGGC TCACACCTGGTGGAAGC TCTCTACCTAGTGTGCOGGGAACGAGGC TTCTTCTACE
CACCCLAGACCCGCCGGGAGGCAGAGGACC TGC AGGTGHGGC AGETGEAGC TGHGCGGGEGCCCTGETEC
LGGCAGCCTGC AGCCCTTGGCCCTGGAGGGGTCCCTGC AGAAGCGTGGCATTGTGGALCAATGCTGT:
AGCATCTGCTCCCTCTACCAGCTGGAGAACTAC TGC AAC TAGACGCAGCCCGCAGGC AGCCCC AT AT ar‘ExPASy

CCBCCTCCTGCACCGAGAGAGATGOAATALAGCCCTTGRACCAGCARLL =4 = Bioinformatics Resource Porta

Haome | Contact
Translate

Translate Tool - Results of translation

Open reading frames are highlighted in fed) Flease select one of the following frames - in the next page vau
will e able to select your initistor and retrieve your amino acid sequence:

53 Frame 1
O format [Vahoms triat g — T | SPPGQOAASEEAIKQITVLLPWPCGCASCPCWRCWFESGDLTQPQPL Stop THT
Gefeticcodei Sfarnc?:red( 2t "Stop’. spaces hetween residuss) CAAHTWWKLSTStopCAGNEASSTHPRPAGRARTCRWGRWSWAGALYVQAAC

SPWPWRGPCRSYVALWNNAVPASAPSTSWRTTATRRSPOAAPHPPRPPAPRE
MetE|Stop S F Stop TS K

[ Reset | or [ TRANSLATE SEQUENCE

53 Frame 2
ALODRLHAQKRFSSRSLSFCHGPYDAPFAPAGAAGFLGTStopPSRSLCERPTPR
VRLTPGGSSLPSYRGTRLLLHTADFPGGRGPAGGCGAGGAGRGPW CRAQPAALG
PSCCVPAEAWHCGTMetLYQHLLPLPAGELLQLDAARRAQPHTRRLLHRERW MK
ALEPAK

53 Frame 3
PSRTGCIRRGHQADHCPSAMetALWMetRLLPLLALLALWGPDREAAAREVMNOHL
CGSHLYEALYLVCGERGFFYTPKTRREAEDLAQOVGQVELGGGPGAGSLQPLA
LEGSLAKREGIVEQCCTSICSLYQLENYCHNStop TAPAGSPTPAASCTERDGIKP
LMNGQQ
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What can we do programming?

() Mapping Result [Solexa_single_end_test{UNIQUE]] |

ATARATGCAARAAC
AGCATAGATGCAARAATC(
AGCATAGATGCAARAATC(
ARAAG TACAGGCCAATATACCTAATGAGCATAGATG
AARAACTACAGGCCAA l’A TACCTAATGAGCATAGAT
CAAAACTACAGGCCAATATACCTAATGAGCATAGAT AATC
AACAAAACTACAGGCCAATATACCTAATGAGCATAG ARAATC
AACAAAACTACAGGCCAATATACCTAATGAGCATAG ARAATC
T&CAGGCCAATAIACCTAA TGAGC CAARAATC
CTGCAGGCCAATATACCTAATGAG RAAAAATCC
AAAAAAACAAAAC TACAGTICCAATATACCTAATGAG GCAARAATCC(=
AAAARAAAACARAACTACAGGCCAATATACCTAATG TGCAAAAAGC
ARAARAAAACARAACTACAGGCCAATATACCTAATG ATARAARAATCC
CTGCAGGCCAATATACCT ATAGATGCAAAAATC Eg
AAAAAAAAAACA&AACTACAGGCCAAT&IACCIA“ GIATAGAYGCAAAAATC R

AARAARAAAACAA AATGAGCATAGAT IC_J
CCAGGAGAGGACAT AAARAAAACARAAC TACAGGCCAATATACCTAATGA GATGCAARAATCC
AR CTACAGGCCAATATACCT GCATAGAT: C
AR AAA“AAAACAAAACTACAGGCCAATAIACCT GCATAGATGCATAAATC(
GACATAACAAAAAAAARACAAAACTACAGGCCAATA ARTGAGCATAGATGCAAAAA TC(
CAGGAGAGGACATAACAAAAAAAA GGCI“ATAIACCTAATGAGCATAGATGCAA&AATC(
AAACCAGGAGAGGACATAACAAAAAAA ACTACAGGCCAATATACCTAATGAGCATAGAT
AAACCAGGAGAGGAC AAAARAARACARAAC TACAGGCCAATATACCTAATG AGATGCAA&IAYC(
AAACCAGGAGAGGA AAAAAAAAAACAAAACTACAGGCC“&TAIACCTA&T TAG&TGCAAAAAIC(
CCAGGAG ARAR CTACAGGCCAATATAC GARCATAGAAGCAAAAATCC
CCAGGA AT AACAAAACTACAGGCCAATA'AC GAGCATAGATGCAARAATCC .

caaaacca aflaggaca aacaaaaaaaaaacaaaac aca ccaa atacctaatgagcatagatgcaaaaatcc 1:
Caaaaccaddadadyacataacaaaaaaaaaacaaaactiacatgiccaatatacciaatdaggcatagatiycaaaaatcctic
————— e —— = = — e e S — S e Y/

1 '
3950 3860 3870 3590 3590 3600 3910 3620

k2 L 3
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What can we do programming?

all al2 a13 b11 b1z b1z
arl ass azd b2 (e, b —
]
a3l ale ad B3 b b33
a11.b11+ al2.b21 + a13.631 allb12 + al2.bd2 + 213 . B32 all1.b13+ al12. b33 + 413 B33
a21.b11+ a2z b21 + az3. 631 a21.b12 + a22 B&2 + aZ3 . BHIZ a21.b13 + a22 B23 + aZ3 B33
a31.b11 + a3z2.b21 + a=3.631 a3d1.b12 + a32.bd2 + a3 . B32 a31.b13 + a32. 523 + a3 B33

7 escomoc



What can we do programming?
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What can we do programming?
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Python or Perl?

N R

def func(x,array) : sub func {
x+=1 my ($x,Sarray)=0Q ;
array.append (1) Sx++;
return (array) push (@Sarray, $x) ;
return (Sarray) ;
i=2 }
array=[1, 2]
new array=func(i,array) Si=2;
print array darray=(1, 2);

$new array=func ($i,\Q@array);
print @array,"\n";
for 1 in new array: print @Snew array,"\n";

print new array

print 1
foreach $i (@Snew array) {
print "$i\n"




How to install and run Python?
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How to install Python?

& python’

About Downloads Documentation Community Success Stories News Events

Download the latest version for Windows ; ﬁ‘\

Wondering which version to use? Here’s more about the difference

<

between Python 2 and 3.

Looking for Python with a different 0S? Python for Windows,
Linux/UNIX, Mac OS X, Other

Want to help test development versions of Python? Pre-releases

https://www.python.org/downloads/

[ e


https://www.python.org/downloads/

How to install Python?

i& Python 3.4.2 Setup

Customize Python 3.4.2

Select the way you want features to be installed.
Click on the icons in the tree below to change the
way features will be installed.

=~ | Reqgister Extensions ~
=] Tl Tk

=~ | Docurmentation

(= - | Utlity Scripts

=Ad Jalv

=~ | Test suite

@ Add python.exe to Path

Prepend OyOfiraticalPython, to the systern Path
variable, This alows you to type 'python’ into a
cormmand prompt without needing the full path,

pgth::::n

This feature requires OKEB on your hard drive,

windows

[Disk Usage] [ﬂ«duanced < Back ][ MNext > | [ Cancel

[ eseonece



Running Python

»Jl Microsoft Update Dropbosx
9 Microsoft Update Catalog Reqistrar Registry Manager

@ Set Program Access and Defaults Mokepad++

0 wWindows Catalog # IDLE {Python 3.4 GLI - 32 bit)

a o ]
Accessories N Python 3.4 {command line - 32 bit)

2ames 3
Inkel® Matrix Storage Manager 3
MYIDLA Carparation 3
Alvaro Realtek 3
Skartup 3
', Internet & TInternet Explorer

Mogzilla Firefoc:
@ Outlook Express

% Jasc Paint Shop P ._; Remaote Assistance
@ ‘Windows Media Playver

]
é TOTALCMD @ “Windows Movie Maker

Avira 3

B Motepad PowerIS0 »

@ mMozilla Firefox

7 Python 3.4 Docs Server (pydoc - 32 bit)
@ Python 3.4 Manuals
5 Uninstall Python 3.4 (32 bit)

g Drepbox Microsaft Office 3
‘:ﬂ Character Map ) Libreoffice 4.3 »

InfraRecorder 4
@ Internet Explarer wideoL AN 4
) UltraEdit »
® Windaws Media Play MiriTacl Partition Wizard v

Jasc Software 4

PDJ Microsoft PowerPoint
— Java 3

#dobe Master Collection C34 4
A Acrobat.com

CuickTime 3
ﬂ‘) Apple Software Update

Mendeley Deskiop 4
Belarc Advisar

all Programs B

74 start
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Running Python

@ Python 3.4 (command line - 32 hit)

Python 3.4.2 (v3.4.2:ab2cHB23a%432, Oct 6 2014, 22:15:85> [MSC v.1688 32 bit (Inn

tel>] on win32
ggge "help". "copuyright', “credits" or

"licenze" for more information. .

E python 3.4.2 Shell

File Edit shel Debug Options Windows Help
Python 3.4.2 (v3.4.2:ab2c02389432, Oct 6 2014, 22:15:05) [MSC v.1600 32 bit (Intel)] on win3z J
Type "copyright™, "credits" or "liecense ()" for more information.
se |

)

Ln: 3 Cal: 4

Online example:

Alvaro Sebastian Yague www.sixthresearcher.com J


https://www.python.org/shell/

How to write Python code?

E.Python 3.4.2 Shell
File Edit Shell Debug Options Windows Help

Python 3.4.2 (v3.4.Z:abzc02355432, Oot 6 2014, 2Z2:15:05) [M5C +.1600 32 kit (Intel)] on win3Zz -
Type "copyrighot™, Toeredits™ or "license() "™ for more information.
Frr 141

2

Frr Z%2

4

FEr 2F®3

g

G2

4.0

Frxx nunber=12345

Frxx number

12345

Frx number=number *3

Fx> number

37035

e

-
Ln: 19 Col: 4

[ eseonece



Basic data types, operators
and variables
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Data types and operators

In Python, every value is stored as a particular data type.
The most simple data types you need to know are:
* Numbers (ex. 1234)

* Strings (ex. “hello”)

An operator will perform operations with data and is represented by a symbol.
The most simple operators are arithmetic:

* +:Sum

e -:Subtract

e *: Multiply

o /:Divide

[ escomornce



Numbers: using Python as a calculator

= 2o+ Z
4

20

==x (G0 — GRE) f 4

5.0

==x» 8 f 5 # diviszion always returns & floating point nwnber
1.6

x> 17 f 3 # classic division returns a float
L.OBEEBEEEREEGEET

= 17 ff 3 # floor division discards the fractional part

5

==» 17 % 3 # the % operator returns the remainder of the division

2

=» 5 % 3+ 2 f# result * divisor + remainder
17

=== 5 %k 2 f# 5 =guared

25

x> Z %k 7 # 2 to the power of 7
128

x> width = 20

x> height = 5 & O

x> width * height

Q00

>>> 50 - sws # => Allows to write comments

https://docs.python.org/3/tutorial/introduction.html

Alvaro Sebastian Yagiie www.sixthresearcher.com
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https://docs.python.org/3/tutorial/introduction.html

Strings: words and sentences in Python

>»» 'Hello, my nste iz Peter.! # =2ingle cquotes

'"Hello, mwy namwme is Peter.!

x> "Hello, my name i= Peter.™ # double gquotes

"Hello, mwy name iz Peter.™

*»> 'Hello, my name iz "Peter™.' # double quotes inside s2ingle quotes
'Hello, mwy nawe is "Peter®™. ™!

x> "Hello, my name is 'Peter'.™ # single quotes inside double quotes

"Hello, mwy namwe is 'Peter' ™

x> 'Hello, my nams i= %' 'Peter.y'' # sSingle gquotes inside single quotes
'"Hello, mwy name iz 'Peter' .’
Fx>x "Hello, my nams i= % "Peter.'"" # double gquotes inside double quotes

"Hello, wy hsmwe iz "Peter™.m

=> Allows to escape special characters

https://docs.python.org3/tutorial/introduction.html
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https://docs.python.org3/tutorial/introduction.html

Strings: printing words and sentences in Python

>»> 'First line.'nSecond line.'
'First line.'nSecond line.'

==A print{'First line.'nZ3econd line.'})

First line.
aecond line.

\n => Creates a new line

prl nt => Python function to print data

https://docs.python.org3/tutorial/introduction.html
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https://docs.python.org3/tutorial/introduction.html

Variables in Python

A variable is a storage location in the computer memory of some data (ex. numbers

or strings), the location is associated with a name (identifier).

The variable name is the way to call or refer the associated data. The data stored
by the variable can be replaced by new data.

Variable names can only contain letters at the beggining of the name and only

letters, numbers and ‘_’ (underscore) in the rest of the name.

Frx|wariabhle='This i=s a tcext' f’

>»» print(wvariakbhle)
This i=s a text

Frx |wariable=12345

x> print (variakble)
12345

Alvaro Sebastian Yagiie

www.sixthresearcher.com

Fx> l1wariable='This iz a text'
JyntaxError: invalid syntax
> wariable-1='Thiz i1z a text!

SyntaxError: can't assign to operator

J
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Variables in Python

»rx wariasbhlel='This is a text'

x> wariableZ='Thi=s is another text'
Frrx wariabhlel,variables

['Thiz iz a text', 'Thiz is another text')
>x> print (variablel,variabhlez)

This iz a text This is another text
x> print (variableld+variabhlel)

Thizs iz a textThis is another text

Frrx varisbhlei=variahlel+wvariable

»x> print (variable3)

Thizs iz a textThis is another text

x> wariasbled=varisblel+''n' +variablez
x> print (variakbleld)

Thizs iz a text

Thizs iz another text

x> wariabhlel=2

Frx variahlei=4

»rx variahlel+variahlez

&

x> warisbleZ-variablel

2

»»> varishlel®variahlez

g

*r» wvarisblez/variablel

2.0

»xx print (variableldvariakbhleZ)

&

x> print (variablel,wvariabhlei)

2 4

Frrx print (Mvarishlel+dvariables izs",wvariablel+variabled)
variablel+variablesd is 6

x> print (variablel, "+7 ,variables,"iz" ,variablel+variablez)
2+ 4 is 6

[ eseonece




Variables in Python

»»> word = 'Python'

= Wword[0] # character in position O
IPI

*r» word[5] # character in position 5
Inl

== Word[-1] # last character

Inl

*r» word[-2] # sSecond-last character
IDI
*»» Wword[0:2] # characters frow position 0 (included) to 2 (excluded)

|P5;.-|
> word[Z:5] # characters from position £ [(included) to 5 (excluded)
'"tho!
x> Wword[:2] # character frow the heginhing to posgition 2 (excluded)
|P5;.-|

*»» word[4:] # characters from pogition 4 (included) to the end
IDnI
*»» Word[-2:] # characters frow the zZecond-last (included) to the end

IDnl
»»» word[42] # the word only has 6 characters
Tracekback {(most recent call last):

File "<grdin=", line 1, in <module>-
IndexError: string index out of range

*»» Wword[0] = 'J' # we canhot chahoge characters in the string

TypeError: 'str' okhject does not support item assignment

[ s




Python for scientists

Next lesson...
Data structures:
lists and dictionaries
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