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An Informal Introduction to Python

¢ Python v3.1.5 documentation » The Python Tutorial »

Table Of Contents 3. An Informal Introduction to Python

3. An Informal Introduction to

previous | next | modules | index

In the following examples, input and output are distinguished by the presence or absence of prompts (>>> and _._) to repeat the example, you must type everything after the

prompt, when the prompt appears: lines that do not begin with a prompt are output from the interpreter. Note that a secondary prompt on a line by itself in an example means
you must type a blank line; this is used to end a multi-line command.

Many of the examples in this manual, even those entered at the interactive prompt. include comments. Comments in Python start with the hash character, £, and extend to the
end of the physical line. A comment may appear at the start of a line or following whitespace or code, but not within a string literal. A hash character within a string literal is just a
hash character. Since comments are to clarify code and are not interpreted by Python, they may be omitted when typing in examples.

Some examples:
Previous topic # this 1s the first comment
2.U the Python SPAM = 1
Interpreter 3
SIRING = "# This i3 not a comment.”

Next topic
4. More Control Flow Tools

3.1. Using Python as a Calculator

This Page

a Bug Let's try some simple Python commands. Start the interpreter and wait for the primary prompt, >>_ (It shouldn't take long.)
Sho ource

Quick search 3.1.1. Numbers

_ The interpreter acts as a simple calculator: you can type an expression at it and it will write the value. Expression syntax is straightforward: the operators +, -, = and » work just

Enter search terms or a module, like in most other languages (for example, Pascal or C); parentheses can be used for grouping. For example:
C or function name.
B3k 242
4
>»>» § This 15 a comment
. 212
4
B3 242 # &
4
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29 Common Beginner Python Errors

e L My code isn't working :-(

Error

You are calling a
method on the wrong
type of object
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value of a function which You are printing an object

'.':::::::::::::::.'::::::,' { What type . A variable that should  I'm trying to print a value
: contain a value does not but getting a weird-
SyrltaXErl or : : of error do o m———— = You are storing the return looking string

you get?

You've forgotten the
g changes the variable

itself (e.q. sort)

(e.g. a FileObject) when
you want the result of
calling a method on the

quotes around a string

You have forgotten to

LR L L L L L LT

- :
: 3
: :
: : 3
. P : A number which should 3
put a colon at the end :*J ATERA RN ERS RN RNy D H : be a fracti : z object <
of adef/if/forline % 3 % o yougetan : : ta ction lsp;:hmmg o ] - :
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You have different . E NameError . error When YOU - + You are dividing integers not matching when I ;
- » 2 : 3 - B - AAVE . P
number of openand  § » You've misspelt a variable, 1 run the code? : . rather than floats. expectitto :
close bracketsina  ® * function or method name & " » Convert the numbersto You have forgotten to use .
statemnent .: H You've forgotten to . 5 Bodie o fmm ,,fn.mmi-, m'v cm r:('qs‘n'r P’scapei :
Samsamseasnannannnnnannt : L : : import division backslash characters *
. e . 3 .
B T 3 . : ) ) ) .
:" § ' 3 You've forgotten to < : I am reading a file but getting no input 4
> TypeEII or 5 E define a varniable 5 * You have already read the contents of the file earlier E
> Vou're tryingtousean & : Your code uses a N ... : in the code, so the cursor is at the end s
B S S T 1‘—‘ - % - ' A -
$ Operatoron the wrong E =  variable outside the E E Does the code Senssnssmssssssssssssssssnssnsssnsnganasanannannnnnanat’
E type of objects ¢ * scope where it's defined @ : 1 -f
:  Anobjectwhich you : # Your code calls a function & § e e neither
s expecttohaveavaluels j 1 before it's defined . .  statements?
b actually None . : . .
: : » YouTetryingtoprinta 3§ S
* You've used non-integer & ~> single word and have 4 Seererssereierre ey,
: 51 . : on tt tes 4 3 .
¢ numbersinalistslice § s forgotien the quotes  § : Alist which should have Iam trying to loop overa 1
B Vou'vecalled amethod/ 1 T ;avalue for every iteration collection of strings, but E
$ function with the wrong & e e ; onlyhasasinglevalue  am gettingindividual ~ }
3 number or type of : : > . o deenasnssnisnssaanusnanensnay, 3 YOuhave defined the list characters :
: arguments 5 E IOEI‘IO I : E o vonnbers winoh ahoald E E mnside the loop: move it You are ne'ratmg overa E
. 5 : . . s e outside string by mistake .
Sasnsnsssssssasannsnnans® k}. You're tryingtoopena s : be equal are not - 3
SLLELLEEECCLERELELE L EEN » filethatdoesn'texist 3§ : Youarecomparinganumber i : Aloop which uses the 1 am trying to write 3
. - . - . . - -
3 : . % £ » withastning represprnnon + : range function misses multiple lines to a filebut 1
H Ind%ntatlon :‘-J 2 :+ ofanumber(eg.if3=="3") ‘s out the last value only getting a singleone  *
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Python Data Types

NUMBERS
int, float, complex

SEQUENCES
string, list, tuple

SETS

MAPS
dictionaries
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Sequence Data Types

Box 1. Most-Used Sequence Data Types

String: Usually enclosed by quotes (') or double quotes (). Triple quotes
(") are used to delimit multiline strings. Strings are immutable. Once
created they can't be modified. String methods are available at http://
www.python.org/doc/2.5/lib/string-methods_html.

For example:

=== s0-"A regular string’

List: Defined as an ordered collection of objects; a versatile and useful
data type. C programmers will find lists similar to vectors. Lists are
created by enclosing their comma-separated items in square brackets,
and can contain different objects.

For example:

=== Mylist=[3,99,12,"one", five"]

This statement creates a list with five elements (three numbers and two
strings) and binds it to the name “MyList”. Each element of the list can
be referred to by an integer index enclosed between square brackets.
The index starts from 0, therefore MyList(3] returns “one™. All list
operations are available at http://www.python.org/doc/2.5/lib/
typesseq-mutable htmil.

Tuple: Also an ordered collection of objects, but tuples, unlike lists, are
immutable. They share most methods with lists, but only those that
don't change the elements inside the tuple. Attempting to change a
tuple raises an exception. Tuples are created by enclosing their comma-
separated items between parentheses. Tuples are similar to Pascal
records or C structs; they are small collections of related data that are
operated on as a group. They are used mostly for encapsulating function
arguments, or any data that are tightly coupled.

For example:
=== MyTuple—{2,3,10)
Tuple operations are available at httpy/www. python.org/doc/2.5/lib/
typesseq.html.
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Python Arithmetic Operators

Addition: +
Subtraction: -
Multiplication: *
Exponent: **
Division: /
Floor division: //

Modulus: %

(returns remainder)
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Numeric Data Types

Table 1. Numeric Data Types

Numeric Data Type Description Example
Integer Holds integer numbers without any limit (besides your hardware). Some texts still refers to 42,0, -77
a “long integer™ type since there were differences in usage for numbers higher than
2* — 1. These differences are now reserved for language internal use.
Float Handles the floating point arithmetic as defined in ANSI/IEE Standard 754 [43], known 424323334, 0,00000009, 3 4e-49
as “double precision.” Internal representation of float numbers is not exact, but
accurate enough for most applications. The “decimal™ module [44] has more precision at
the expense of computing time.
Complex Complex numbers are the sum of a real and an imaginary number and is represented with 3+12j
a “|" next to the real part. This real part can be an integer or a float number. j is 9j
the notation for imaginary number, equal to the square root of —1.
Boolean True and False are defined as values of the Boolean type. Empty objects, None, and False, True

numeric zero are considered False. Objects are considered True.

doi:1011371/journal. pcbi.0030199.0001
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Python for Bioinformatics
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Bicinformatics, the use of computers in biological research, is the newest wrinkle on one of the oldest pursuits—trying to uncover the secret of life.
While we may not know all of life’s secrets, atthe very least computers are helping us understand many of the biological processes that take place
inside of living things. In fact, the use of computers in biological research has risen to such a degree that computer programming has now become
an important and almost essential skill for today's biologists.

The purpose of this article is to introduce Python as a useful andviable development language for the computer programming needs ofthe
bioinformatics community. In this introduction, we'll identify some of the advantages of using Python for bicinformatics. Then we'll create and
demaonstrate examples of working code to get you started. In subsequent articles we'll explore some significant bioinformatics projects that make use
of Python.

A Bit of Background

Because scientists have long relied on the open availability of each other's research results, it was only natural that they would turn to Open Source
software when it came time to apply computer processes to the study of biological processes. One ofthe first Open Source languages to gain
popularity among biologists was Perl. Perl gained a foothold in bioinformatics based on its strong text processing facilities, which were ideally suited
to analyzing early sequence data. To its credit, Perl has a history of successful use in bioinformatics and is still a very useful tool for biological
research.

In comparison to Perl, Python is a relative newcomer to bioinformatics, but is steadily gaining in popularity. Afew of the reasons for this popularity are
the:
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Illustrating Python via Bioinformatics
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Life is definitely digital. The genetic code of all living organisms are repre-
sented by a long sequence of simple molecules called nucleotides, or bases, which

andom Mutations of makes up the Deoxyribomucleic acid, hetter known as DNA. There are only four
Genes stuch mucleotides, and the entire genetic code of 2 lmman can be seen as a simple,
e S : though 3 billion long, string of the letters A, C, G, and T. Analyzing DNA data
Ll to gain increased biological understanding is much about searching in (long)
for Regions strings for certain string patterns involving the letters A, C, (7, and T. This is

o Eimns an integral part of Moinformatics, a scientific discipline addressing the nse of

computers to search for, explore, and use information about genes, mucleic acids,
and proteins.
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Python for Biologists: Tutorial

HOME PYTHON BOOKS TRAINING COURSES PROGRAMMING ARTICLES PYTHON TUTORIAL

(Python tutorial \

INTRODUCTION

WHY PYTHON?

The importance of programming languages is often overstated. What I mean by that is that people who are new to programming tend to worry far too
much about whar language to learn. The choice of programming language does matter, of course, but it matters far less than most people think it does. To
put it another way, choosing the "wrong” programming language is very unlikely to mean the difference between failure and success when learning. Other

factors (motivation, having time to devote to learning, helpful colleagues) are far more important, yet receive less attention.

The reason that people place so much weight on the "what language should I learn?" question is that it's a big, obvious question, and it's not difficult to
find people who will give you strong opinions on the subject. It's also the first big question that beginners have to answer once they've decided to learn

programming, so it assumes a great deal of importance in their minds.

There are three main reasons why choice of programming language is not as important as most people think it is. Firstly, nearly everybody who spends any
significant amount of time programming as part of their job will eventually end up using multiple languages. Partly this is just down to the simple
constraints of various languages — if you want to write a web application you'll probably do it in Javascript, if you want to write a graphical user interface

you'll probably use something like Java, and if you want to write low-level algorithms you'll probably use C.

Secondly, learning a first programming language gets you 90% of the way towards learning a second, third, and fourth one. Learning to think like a
programmer in the way that you break down complex tasks into simple ones is a skill that cuts across all languages — so if you spend a few months learning

Python and then discover that you really need to write in C, your time won't have been wasted as you'll be able to pick it up much quicker.

Thirdly, the kinds of problems that we want to solve in biology are generally amenable to being solved in any language, even though different programming
languages are good at different things. In other words, as a beginner, your choice of language is vanishingly unlikely to prevent you from solving the

problems that you need to solve.
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