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Built-in functions

Built-in functions in Python are special functions that are always available to use, they are
included in the original Python code. Their names should be avoided to be used in variables.

abs () dict () help () min () setattr ()
all() dir () hex () next () slice ()

any () divmod () id() object () sorted ()
ascii() enumerate () input () oct () staticmethod ()
bin () eval () int () open () str ()

bool () exec () isinstance () ord () sum ()
bytearray () filter () issubclass () pow () super ()
bytes () float () iter () print () tuple ()
callable() format () len () property () type ()

chr () frozenset () list () range () vars ()
classmethod () getattr () locals () repr () zip ()
compile () globals () map () reversed () import ()
complex () hasattr () max () round ()

delattr () hash () memoryview () set ()
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Built-in functions for strings, lists and dictionaries

From Lesson 2 ...

len(A) Returns the length or number of items.

type(A) Returns the data type stored in A.

str(A) Produces a printable string representation of a list or dictionary.
list(A) Produces a list from a string or dict keys.

min(A) Returns the minimum value from A (if is a dict, from keys).
max(A) Returns the maximum value from A (if is a dict, from keys).

A and B can be either a string, list or dictionary.
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Built-in functions: data conversion

And from Lesson 4 ...

integer =  int(<string>)
float = float(<string>)
string = str(<number>)

* Function ‘int()’ converts a string into an integer (humber without decimals).

* Function ‘float()’ converts a string into a floating point number (equivalent to a decimal

for most of the cases).

* Function ‘str()’ convert s a number into a string.




Built-in functions: print()

Let’s remember from Lesson 1 ...

>»> 'First line.'nSecond line.'
'First line.'nS3econd line.'

==» print{ ' Fir=st line.‘'\nSecond lin=.'}

First line.
mecond 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

Printing formatited data
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Printing formatted data

We already know how to print data with the function ‘print’.

Arguments are separated by commas. Strings can be joined by the plus operator (+).

Fx» ocity = 'Poznan'
>r> country = 'FPoland!’
>»» population = 1100000
I
Fr> printicity+™ 12 a city from "+ocountrvy+"™ and has "+population+™ inhshitants"™)
Traceback (mwost recent call last):
File "<pyshellfdlzx", line 1, in <modules
rrinticity+" iz a city from "+ocountrvy+"™ and has "+population+™ inhabitants™)
TypeError: Can't convert 'int' object to str implicitly
I
=x» # All arguments Jjoined by '4+' must be strings
x> printicity+" iz a city from "+oountry+™ and has "+str (population) 4" inhabitants™)
Poznan iz a city from Poland and has 1100000 inhabitants
e
>r> # The recommwended way to use print is like this:
Frx printicity,"is a city from",country, "and has",population, "inhabhitants™)
FPoznah is a city from Foland and has 1100000 inhsbitants
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Printing formatted data

print() takes as arguments several objects and converts them to strings for printing.
Arguments are given separated by commas and, by default, they are printed separated by one

space and one line break is added at the end, but it can be changed.

print([objects], sep='", end="\n")

x> printicity,"i=s a city from",country, "and has",population, "inhabhitants")

Foznan iz a city from Poland and has 1100000 inhabitants

Frr

»r> # We can change the sSeparator betwesn arguments

x> printicity,"is a city from",country, "and has",population, "inhabhitants", sSep="")
Poznanizs a city frowmPolandand has1100000inhakbitants

»rx printicity, iz a city from”,country, "and has",population, "inhabitants™, sep=""n")
Foznan

iz a city from

Foland

and has

1i1000oa

inhahitants

i

»r» # Llso we can change the end of line

x> print(city, iz a city from™,country, "and has",population, "inhabhitants",end=""n- Wikipedia data™)
Foznan iz a city from Poland and has 1100000 inhasbhitants

- Wikipedia data
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Printing formatted data

A more elegant way for printing data is to write a unique string and insert fields to be replaced

by variables or data given at the end with the method ‘format’.

<string>.format(x)

x> # Let's calculate and print the volwnen of a cube
Fr»x s3ide = 2,25

rr> # 0ld style printing

x> print ("The wvolume of & cube of =ide "4striside) +" iz "4+striside**3) )

The woluwme of & cube of =ide Z.25 iz 11.390625

rr> H Printing using the new string 'format' method

Fr» print ("The wvoluwme of a {} of side {} iz {}".format("cube”,side,side**3))

The wvolume of a cube of sSide 2.25 iz 11.390625

x> # We can specify the order of arguments

x> print("Volume {2} corresponds to a {0} of side {1:7".format("cube”,side,side**3) ]
Volume 11.390625 corresponds to a cube of side 2.25

*r» # We can assign a keyword to each argument

x> print("Volume {wv} corresponds to a (£} of side {s}".format (£="cube”,s=zide,v=3ide®*3) ]
Voluwme 11.320625 corresponds to a cube of zide 2.25
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Printing formatted data

Data types can be represented by symbols in the fields to be replaced by the ‘format’ method.

Type Meaning

s String (converts any python object using str()).
d Signed integer decimal.

f Floating point decimal format.

e Floating point exponential format (lowercase).

*rx H We can give specific formats to the valuess (string, number with 2 decimal positions...)

x> print ("The woluwe of a {:3) of side {:.Z2fr is {:.4f:".format ("cube™,side,side**3) )

The woluwwme of a cukbe of side 2.25 iz 11.3906

>xx print ("The woluwe of a {:3} of =side {:.2fr 1z {:e}".format ("cube",side,s3ide®*3) )

The woluwwe of a cube of side 2.25 iz 1.139062e+01

*rr # Format method can he also used to format strings before saving them into wvarisbles

¥rr String to print = "The voluwme of a {:3} of =side {:.2f} is {:.4f}".format("cube”,side,side**3)
*rrx print(string to print)

The woluwme of a cube of side 2.25 iz 11.3206

[ escomenci



Reading and writing files
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Working with directories

The Python module ‘os’ allows to work with files and folders. Using its methods ‘getcwd’,
‘makedirs’ and ‘chdir’” we will know in which folder is Python working, we will create a new

folder and we will move to this folder.

=»> # Imports a Python module to work with files and folders
Frr lmport oS

i

*r> # Checks the Python current working directory .

x> print{os.getcwd(])] |mp0rt os

CiyProgram FileshFPython 3

- os.getcwd()

> # Creates a new directory OS.makedirs(<path>)
x> og.makedirs (' C:\Frogream FileshFython 3% lesson?') .

S os.chdlr(<path>)

x> # Changes to thisz new directory

*r» of.chdir('C:"Program Filez4Python 3% lesson?!')
e

x> # Checks the new working directory

x> printios.getcwdi] )

C:"wProgram Files\Python 3% lesson?
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Creating files

Once that we are in the desired working directory, we can easily create a file and write

contents into it with the function ‘open’ and the method ‘write’.

> # Opens a file to write into

>»> £ = open('exawple.txt', 'w') f: open(<path>”w’)
I

>>> # Writes something into the file f_write(<str>)

»»> Lf.write("Thiz iz wy first f£ile created with Python.™)

42 f.close()

I

>»> # Clozes and sawves file contents

> L.zlosel)

& lesson7 |;‘ |§| |Z|
File Edit \Miew Favorites Tools Help .@
O Back "\) L% p Search [‘E“ Folders -
Address |23 lesson?

— [= example. bxt
File and Folder Tasks &) |%_- Text Dacument
= 3FKB

[ example.txt - Notepad
File Edt Format VYiew Help

(20 Make aniew Folder

e Publish this Folder bo
the Web

ket Share this folder

This is my first file created with python.

Other Places

I3 Python 3

Iy Dacuments
Shared Documents
a My Computer

ia Iy Metwark Places




Creating files

Once that we are in the desired working directory, we can easily create a file and write

contents into it with the function ‘open’ and the method ‘write’.

x> £ = openi'example.tx=xt', 'uw')] f= Open(<path>,'w')

>r> Lor line in range(l,100) :
lout = f.write('This iz the line '4stri(line]+'n') f.WritE(<Str>)

Frx L.closel) f.CIOse()

o lesson? AER

File Edit  Wiew Favorites  Tools  Help #

O Back IQ @ p Search [{: Folders v

address |23 lessan? V| =5 R

il dFotder IS ] = example.bxt
ile and Folder Tasks =~/ = | TextD k
= 33K><B peumeEn [C example.txt - Notepad
() Make a new folder File Edit Format Wiew Help
&3 Publish this folder to This is the Tine 1 A
the Wb This is the lina 2 :I
= Share this Folder = This is the Tine 3 i'
Thizs is the Tine 4
This is the Tine §
Thisz is the Tine &
Other Places This is the Tine 7
This is the Tine 8
[ Python 3 TEis is tEe :Iline =]
L This is the Tine 10
My Documents This is the Jine 11
3 Shared Documents This is the 1ine 12
= Thisz is the Tine 13
;! My Computer This is the 1line 14 v|
& My Network Places ad] |




Reading files

We can easily read full file contents with the method ‘read’. ),
f = open(<path>,r’)

x> £ = open('example.txt', 'r') H

x> f.readl) f'read(<5|ze>)
'"Thiz iz the line 1%"nThis is the line ZWnThis i= the line 3vwnThis iz the f I

line 5%nThis is the line 64YnThis is the line 74ynThis is the line 34YynThis 'c ose()

iz the line 10%nThiz is the line 11%nThis is the line 12%nThis is the line I vOInmIz IS TIE II
ne 144%nThizs iz the line 15%nThis iz the line 164%nThizs iz the line 17WnThis iz the line 184YnTh
iz i=2 the line 19%nThis is the line 20%nThis i= the line Z1WwnThis iz the line 22%nThis i= the
line 23%nThi=s is the line Z4 nThis i= the line 25%nThis i= the line 26%YnThis is the line Z27%n
Thiz iz the line 2&'"nThis iz the line Z9%nThiz iz the line 30%nThis iz the line 314vnThizs iz t©
he line 32%nThis iz the line 33%nThis i= the line 344"nThis iz the line 35%nThis is the line 3
£%nThizs i=s the line 37%nThis is the line 38YnThis is the line 39%WnThis i= the line 40%nThis i
2 the line 41%nThis is the line 4Z%nThiz is the line 43vnThis is the line 44%nThis i= the lin
g 454%nThiz is the line 46 nThis i= the line 47vnThis iz the line 45%nThis i= the line 494YnThi
2 iz the line 50%nThis is the line 51wnThis iz the line 52%nThis is the line 53WnThiz iz the
line 54%"nThis i=s the line 55%nThis is the line 564%nThiz iz the line 57%nThis iz the line 53%n
Thiz iz the line 5%%nThis is the line &04%nThiz iz the line 61%nThis is the line 624nThiz iz t©
he line 63vnThizs is the line 644nThis iz the line 65%vnThis iz the line 66'nThis iz the line @
ThnThizs iz the line 658%nThis is the line 69%nThiz iz the line 70%nThis is the line 714%nThi=z i
2 the line 72%nThis is the line 73%nThiz is the line 74"nThis is the line 75%nThis i= the lin
g 7eYnThiz is the line 77vnThis i= the line 78vnThis iz the line 79%nThis i= the line 30WnThi
2 iz the line §1%"nThis is the line S24WnThis iz the line §3%nThis is the line S4WnThiz iz the
line 85%nThis i= the line S6%nThis is the line 374nThiz iz the line &5'nThis is the line 39%n
Thiz iz the line 20%nThis is the line 914%nThiz iz the line 22%nThis iz the line 934%nThiz iz t©
he line 24%nThis is the line 954ynThis iz the line 26%nThis iz the line 97%nThis iz the line 9
gvnThizs iz the line 99%n'

»xr f.olosel)

Remember always to close the file after reading or writing.




Reading files

Or read file contents line by line with a for loop.

x> £ = open|('example.txt', 'r']
x> for line in f£:
print(line, end='")

Thi=z i= the line
Thi=z i= the line
Thiz i=s the line
Thiz i= the line
Thiz i= the line
Thiz i= the line
Thi=z i= the line
Thiz i= the line
Thiz i= the line
Thiz i= the line

f = open(<path>,’r’)
for linein f:

<code>
f.close()

o om -1 om m b WM

=
O

=r» f.oloze ()

Remember always to close the file after reading or writing.
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Reading files

There are many alternative ways to read a file: by lines, by size...

x> £ = openl'example.t=xt', 'c']

EE

>»» # Feads one line from the file f: open(<path>"r')
»»> f.readlinei] .

'This iz the line 1in' f.read(<5|ze>)

x> f.readlinei]

'"This is the line 2%n!' f.readllnE(<S|Ze>)
> f.close()

*»»> # Reads part of the line
*»» f.readline (5]

'Thi=s

*»» f.readline (5]

'i= th'

x> f.readlinel)

'e line 34n'

e

x> # Reads part of the file
x> f.read(100)

'Thiz iz the line 4YnThis iz the line 5%YnThis is the line &yvn
Thiz iz the line ?wnThis iz the line SYnThis !

e

x> f.olosel()

[ e



Exercise:
Counting bacterial genes
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Exercise: Counting bacterial genes

Let’s count how many protein coding genes has the Escherichia coli genome.

1. Download E. coli proteome in FASTA format:
http://biocinfo.uncc.edu/zhx/binf8201/NC 000913.faa

The “faa’ proteome file contains the sequences of the proteins coded by the E. coli genes.

2. Copy the file to 'C:\Program Files\Python 3\lesson7' folder.

3. Write a Python code that counts the number of lines that start with ‘>’ character.
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Python for scientists

Next lesson...

Python, Spyder,
Jupyter and Anaconda
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