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Introduction
I	want	 to	 thank	you	and	congratulate	you	for	downloading	the	book,	 “ Python
Programming:	Getting	Started	In	Python	Programming:	A	Beginners	Guide	To
Writing	Your	First	Python	Programs ” .

This	book	has	actionable	information	on	how	to	learn	Python	programming	to	a
point	 of	 knowing	 how	 to	 write	 your	 first	 programs	 if	 you	 are	 a	 complete
beginner.
Time	 and	 again,	 Python	 has	 been	 described	 as	 the	 “Swiss	 Army	 Knife”	 of
programming	languages-	and	for	a	very	good	reason;	it	is	a	versatile	tool	you	can
use	for	any	career	that	crosses	your	mind.	Any	respectable	programming	expert
would	tell	you	that	if	you	are	particularly	looking	for	a	language	that	you	can	use
for	more	than	web	development,	you	should	choose	one	that	is	not	likely	to	go
anywhere	anytime	soon;	a	 language	 that	 is	as	 relevant	 today	as	 it	will	be	 five,
seven	or	ten	years	from	now.	From	what	we’ve	been	seeing	on	the	charts,	Python
seems	to	be	cream	of	the	crop	to	say	the	least.
Python	 is	 a	 very	 good	 first,	 second,	 or	 even	 third	 programming	 language	 to
learn-	 it’s	 straightforward	 and	 simple,	 yet	 boasting	 of	 a	 wealth	 of	 established
affordable	and	free	resources	that	can	make	your	journey	of	programming	simple
and	exciting,	especially	if	you’re	just	getting	started.
It	has	made	good	strides	in	the	previous	years,	especially	2017,	and	remains	the
most	 ideal	 language	 for	 marketers,	 software	 engineers,	 bankers,	 business
analysts	 and	 everyone	 else	 who	 would	 want	 to	 do	 a	 lot	 more	 with	 data.
Regardless	 of	 the	 field	 you’re	 in,	 or	 your	 purpose	 for	 learning	 the	 language,
you’ve	made	the	best	choice	choosing	Python.

This	 book	 is	 here	 to	 give	 you	 a	 gentle	 introduction	 into	 programming	 with
Python,	and	take	you	step	by	step	through	the	basics	and	fundamentals	of	coding
to	give	you	a	sound	footing	in	programming.
We’ll	cover	the	following	topics:
1.						Brief	introduction	into	Python

2.						How	to	install	and	run	Python	in	your	computer
3.						Variables
4.						Operators



5.						Control	Flow
6.						Functions

7.						Modules	in	Python
8.						Object	Oriented	Concepts
9.						Exception	Handling
10.		Data	Types

11.		Sample	program	you	can	develop
Thanks	again	for	downloading	this	book.	I	hope	you	enjoy	it!
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If	you	are	completely	new	to	Python,	it	only	makes	sense	to	start	from	the	very
beginning	i.e.	understanding	what	it	is,	how	it	came	about	and	much	more.	Let’s
begin.



A	Complete	Background	To	Python	Programming
What	is	Python?
Python	language	is	a	general	purpose	high-level	programming	language	that	was
originally	created	by	Guido	van	Rossum	in	1991,	in	Netherlands.	The	language
was	 then	 developed	 by	 Python	 Software	 Foundation	 and	 in	 1994,	 version	 1.0
was	released.	The	language	was	developed	with	emphasis	on	readability	of	code.
You	will	note	that	as	you	code	in	Python,	you	will	have	an	easy	time	because	its
syntax	is	clean	and	fairly	short-	which	means	that	you’ll	get	to	express	concepts
in	very	few	lines	of	code.
We	have	two	versions	of	Python-	Python	2	and	Python	3,	which	are	different.
Python	2.0	was	released	in	the	year	2000	and	there	were	prevalent	releases	of	2.x
versions	until	December	2008.	At	 the	 time,	a	decision	was	made	to	release	the
3.0	 version	 that	 contained	 only	 a	 few	 but	 substantial	 changes	 that	 weren’t
backward	compatible	with	2.x	versions	(by	not	being	“backward	compatible”,	I
mean	that	they	couldn’t	use	the	interface	or	data	from	the	2.x	versions).	Today,
both	Python	2	and	Python	3	have	numerous	similarities	but	as	 it	 stands,	a	 few
Python	3	features	have	been	backported	to	Python	2.	Generally	though,	the	two
are	incompatible.
The	development	 team	has	continued	 to	develop	both	Python	2	and	3,	making
periodic	 release	 updates	 for	 the	 two.	As	 of	 the	writing	 of	 this	 book,	 the	most
current	versions	are	2.7.15	and	3.7.1.	You	may	want	to	know	that	soon,	Python	2
will	no	longer	be	maintained;	this	means	that	as	a	newcomer	to	Python,	you	are
recommended	to	keep	your	eyes	on	Python	3,	as	this	book	will	do.

Side	note:	 In	case,	you’ve	been	wondering,	Python’s	name	 is	not	derived	 from
the	snake.	Guido	was	fan	of	a	British	comedy	troupe	known	as	“Monty	Python’s
Flying	Circus”	 and	 thus	 decided	 to	 name	 the	 programming	 language	 Python.
You’ll	 thus	 find	 Monty	 Python	 references	 in	 sketches	 and	 movies	 strewn
throughout	the	documentation	of	Python.
Before	 we	 get	 started	 with	 how	 you	 code	 with	 Python,	 you	 have	 to	 get	 the
program	 first.	 Python	 is	 a	 free	 open-source	 software	 (this	 means	 that	 the
software	contains	source	code	that	any	person	can	inspect,	enhance	and	modify)
that	works	on	a	total	of	21	platforms	which	include	Windows,	Mac	and	Linux.
The	program	comes	preinstalled	on	Mac	 and	 a	number	of	Linux	distributions;
nonetheless,	you	may	have	to	download	the	latest	Python	version	if	you	already
have	it	on	your	computer.

https://en.wikipedia.org/wiki/Backporting
https://pythonclock.org/


Follow	the	steps	below	on	how	to	go	about	the	installation	process.



How	To	Install	And	Run	Python
It	is	simple	to	install	and	run	Python	on	all	operating	systems	but	considering	the
scope	of	this	book,	I	will	show	you	how	to	go	about	that	on	Windows.

Unlike	other	operating	 systems,	 it	 is	very	unlikely	 that	your	widows	OS	came
with	Python	already	installed.	The	good	thing	is	that	installing	Python	does	not
involve	anything	more	 than	downloading	 the	 installer	and	 running	 it.	 Just	 take
the	following	steps:
Download	the	installer
Open	your	browser	and	go	to	Python.org	on	the	download	page	for	Windows.
You	will	see	“Python	releases	for	Windows”	as	shown	below.	Click	the	link	that
reads	“latest	Python	3	release	–	3.7.1”

Now	scroll	to	the	bottom	and	choose	Windows	x86-64	executable	installer	to	get
the	Windows	x86	or	64-bit	executable	installer	as	shown	in	the	image	below:

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


What’s	The	Difference	Between	The	32-Bit	And	64-Bit	Python?
When	 it	 comes	 to	Windows,	 you	 can	 select	 the	 64	 bit	 installer	 or	 the	 32	 bit
installer	and	what	determines	your	choice	is	your	system’s	processor.
If	 your	 computer	 is	 running	 on	 a	 32-bit	 processor,	 you	 can	 select	 the	 32-bit
installer.
If	your	PC	is	running	on	a	64-bit	processor,	either	installer	will	be	able	to	work
for	 most	 purposes.	 You	 may	 however	 want	 to	 note	 that	 the	 32-bit	 version
generally	uses	less	memory;	the	64-bit	version	on	the	other	hand	performs	better
for	applications	with	high	computation.
If	you	are	not	sure	of	the	version	to	select,	just	pick	the	64-bit	version.

Once	 you	 click	 the	 appropriate	 link,	 a	 file	 labelled	 “Python-3.7.1-amd64.exe”
will	 start	 downloading	 to	 your	 computer-	 it	 is	 about	 25MB	 in	 size.	 You	 can
move	te	file	 to	a	more	permanent	area	in	your	computer	so	that	you	install	 the
program	and	if	necessary,	reinstall	it	easily	later.

Run	Your	Installer
Having	selected	and	downloaded	your	installer,	you	can	now	double	click	on	the
downloaded	file	to	have	a	dialog	box	pop	up.

Note:	don’t	forget	to	check	the	box	that	reads	“add	Python	3.x	to	PATH”	to	make
sure	the	interpreter	is	positioned	in	your	execution	path.
Finish	by	clicking	“install	now”	to	complete	the	installation.	
	



Starting	The	Interpreter
Once	the	installation	is	complete,	 the	Python	interpreter	resides	 in	 the	installed
directory.

By	default,	it	is:

That	 is	 in	Linux	or	Unix.	Here,	 ‘x’	 stands	 for	 the	version	number.	 Invoking	 it
from	the	command	prompt	or	shell	will	require	you	to	enter	the	location	in	the
search	path.
Search	 path	 is	 a	 list	 of	 locations	 or	 directories	 where	 the	 OS	 looks	 for
executables.	 For	 instance,	 you	 can	 type	 the	 following	 in	Windows	 command
prompt	to	have	the	location	added	to	path	for	that	session	in	particular.

PS:	Python37	means	version	3.7;	your	case	might	be	different
If	 you	 are	 using	 a	 Mac	 OS,	 you	 don’t	 have	 to	 worry	 about	 this	 because	 the
installer	will	take	care	of	the	search	path.

Start	the	Python
Type	 ‘Python’	 in	 the	 command	 line	 to	 power	 up	 the	 interpreter	 in	 immediate
mode.	You	 can	 key	 in	 Python	 expressions	 directly	 and	 hit	 enter	 to	 obtain	 the
output.
PS:	>>>	 represents	 the	output	prompt	and	is	 informs	you	that	 the	interpreter	 is
prepared	 to	 take	 your	 input.	When	 you	 type	 in	 2	 +	 2	 and	 tap	 enter,	 you	will
receive	4	as	the	output.	You	can	use	this	prompt	as	a	calculator.	If	you	want	to
leave	the	mode,	just	type	‘quit()’	or	‘exit()’	and	tap	enter.



Integrated	Development	Environment	(IDE)
You	can	write	 a	Python	 script	 file	 or	 instructions	with	 any	 text	 editor;	 all	 you
have	to	do	is	save	it	with	the	extension	‘.py’.	However,	if	you	want	to	make	your
life	 so	 much	 easier,	 you	 can	 use	 an	 IDE.	 An	 IDE	 is	 a	 software	 that	 offers
important	 features	 such	as	 syntax	highlighting	and	checking,	 code	hinting,	 file
explorers	and	so	on	to	you,	the	programmer.

By	using	an	IDE,	you	remove	redundant	tasks	and	reduce	the	time	you	need	to
do	application	development	significantly.
Python	 comes	 with	 its	 own	 environment	 known	 as	 Python	 IDLE	 (Integrated
Development	and	Learning	Environment)	that	serves	this	purpose.	You	can	use	it
to	write,	edit,	debug	(remove	errors)	and	run	Python	programs.	When	you	install
a	 modern	 Python	 version	 on	 your	 computer,	 IDLE	 is	 automatically	 installed
along	 with	 it.	 You	 can	 therefore	 access	 IDLE	 through	 the	 Start	 Menu	 on	 a
Windows	computer.	If	you	are	using	Linux	or	Mac	that	has	Python	installed	on
it,	simply	type	‘idle’	at	the	command	line.
Congratulations!	You	can	now	write	your	first	program!



Hello	World	Program
One	 of	 the	most	 basic	 lessons	 for	 anyone	 starting	 their	 programming	 journey
with	 Python	 is	 the	Hello	 World	 program.	 In	 this	 section,	 we’ll	 see	 how	 this
program	is	executed	and	get	you	started	with	Python.

On	 the	 command	 line,	 simply	write	 the	 following	 code:	 print	 (“Hello	World”)
and	press	Enter.	The	program	will	echo	the	output	to	your	screen	automatically.
.

	

As	an	alternative,	if	you	are	looking	to	execute	Python	code	post,	you	can	save
the	code	in	a	file	here:
Just	start	up	your	editor	and	save	the	code	below	into	a	file:

To	execute	 it,	 save	 it	with	a	 ‘.py’	 suffix-	 for	 instance,	HelloWorld.py	and	 then
enter	‘Python’	and	the	filename	in	a	shell	as	follows:

	

…and	the	output	is	pretty	much	predictable:

	

In	 case	 you	 prefer	 executing	 it	 by	 name	 as	 opposed	 to	 as	 an	 argument	 to	 the
interpreter,	you	can	put	a	‘bang’	line	right	at	the	top.	Enter	the	code	below	on	the
very	1st	line	of	the	program	and	then	replace	the	absolute	path	to	the	interpreter
with	path/to/Python	as	follows:

Just	ensure	you	change	the	permission	on	the	file	to	let	execution	take	place,	for



your	operating	system-	if	necessary.
	

To	 learn	 more	 about	 what	 code	 like	 this	 one	 means,	 let’s	 make	 sure	 you
understand	a	few	fundamental	concepts:



Variables
The	 capacity	 to	 manipulate	 variables	 is	 one	 of	 the	 strongest	 features	 of	 a
programming	language.	A	variable	is	a	name	that	refers	to	or	represents	a	value.

Assignment	statements	in	this	case	create	new	variables	and	provide	them	values
to	refer	to.

The	example	above	has	three	assignments.	The	first	one	assigns	the	string	value
“Hello,	nurse?”	 to	a	variable	called	message.	The	second	one	provides	 integer
17	 to	 n.	 the	 third	 one	 assigns	 3.14159,	which	 is	 the	 floating-point	 number	 to
variable	pi.
=	 is	 the	 assignment	 token,	 which	 you	 shouldn’t	 confuse	 with	 equality.	 This
assignment	 statement	 provides	 a	 link	 to	 the	 name	 and	 a	 value.	 It’s	 the	 reason
entering	the	following	would	bring	an	error:

17	=	n
One	 common	way	of	 representing	variables	 on	 a	 piece	 of	 paper	 is	writing	 the
name	with	an	arrow	facing	towards	the	value	of	the	variable.	This	figure,	which
is	referred	to	as	a	reference	diagram	usually	shows	the	state	of	the	variables	at	a
particular	point	in	time.	The	diagram	below	shows	the	product	of	executing	the
assignment	statements	above.



In	all	the	cases,	the	result	is	the	variable	value.
As	you	now	step	through	the	statements,	you	can	see	the	variables	as	well	as	the
values	they	reference	as	they	(the	references)	are	made.
Variables	also	contain	types;	you	can	also	ask	the	interpreter	what	they	are.



The	 variable	 type	 is	 the	 object	 type	 it	 is	 currently	 referring	 to.	 You	 can	 use
variables	in	a	program	to	sort	of	remember	things	such	as	the	current	score	at	a
basketball	match.	That	means	that	they	can	change	over	time,	the	same	way	the
scoreboard	 at	 a	 basketball	 game	does.	You	 can	 assign	values	 to	 variables,	 and
later	assign	different	values	to	the	same	variables.
You	need	to	note	that	this	is	not	similar	to	ordinary	math	where	you	would	give	y
the	 value	 3	 and	 expect	 it	 not	 to	 change	 to	 represent	 a	 different	 value	 in	 the
course	of	your	calculation.

Please	read	and	run	the	program	below	to	see	this;	you	will	notice	that	the	value
of	‘day’	is	changed	three	times.	On	the	third	assignment,	it	is	even	given	a	value
of	a	different	type.



Python	Operators
When	we	want	to	perform	operations	on	variables	and	values,	we	use	operators.
In	Python,	operators	are	divided	into	the	following	categories:

Arithmetic	operators
Comparison	operators
Identity	operators
Bitwise	operators

Assignment	operators
Logical	operators
Membership	operators

	
Arithmetic	operators



Python	Assignment	Operators
We	use	assignment	operators	to	assign	values	to	variables.	Take	a	look:



Python	Comparison	Operators
We	use	comparison	operators	to	compare	two	values:



Python	Logical	Operators
We	use	logical	operators	to	bring	conditional	statements	together:



Python	Identity	Operators
We	use	identity	operators	to	compare	objects	–	not	whether	they	are	equal,	but
whether	they’re	the	same	object,	and	sharing	a	memory	location:

	



Python	Membership	Operators
We	 use	 the	 membership	 operators	 to	 test	 whether	 sequences	 are	 presented
objects:



Python	Bitwise	Operators
We	use	bitwise	operators	to	compare	binary	numbers:

Be	keen	to	see	how	the	operators	will	be	applied	in	the	subsequent	topics.



Control	Flow
In	programming,	control	 flow	has	always	been	described	as	 ‘where	 the	 rubber
meets	the	road’-	without	it,	a	program	would	remain	a	list	of	statements	that	are
executed	sequentially.	Control	flow	enables	you	to	execute	particular	blocks	of
code	 either	 repeatedly	 and/or	 conditionally,	 and	 these	 building	 blocks	 can	 be
brought	together	to	build	really	sophisticated	programs.

In	this	section,	we’ll	take	a	look	at	conditional	statements,	which	includes	if,	elif,
and	 else,	 the	 loop	 statements,	 which	 include	 while	 and	 for,	 as	 well	 as	 the
accompanying	continue,	break	and	pass.
Conditional	statements	(if-elif-else)
Conditional	statements,	usually	referred	to	as	‘if-then’	statements	basically	allow
you,	 the	programmer	 to	execute	pieces	of	code	depending	on	a	given	Boolean
condition.	The	following	is	a	good	example	of	a	conditional	statement.

-15	here	is	negative.
You	need	to	note	how	the	colons	and	whitespace	have	been	used	in	denotation	of
separate	code	blocks.
Python	adopts	the	if	and	else	which	are	usually	used	in	other	languages	but	elif,	a
contraction	of	the	else	 if	 is	a	more	distinctive	keyword	 in	Python.	The	elif	and
else	blocks	are	however	optional	in	these	conditional	clauses.	Also	note	that	you
are	free	to	include	any	number	of	elif	statements	you	want.



Loop	statements:	For	loops
In	Python,	loops	are	used	to	execute	code	statements	repeatedly.	This	means	that,
for	instance,	if	you	would	want	to	print	each	one	of	the	items	in	a	list,	a	for	loop
can	come	in	handy.

Take	note	of	the	for	loop’s	simplicity:	you	specify	the	variable	you	want	to	use,
the	 sequence	 you	 want	 to	 loop	 over	 and	 then	 link	 them	 together	 with	 the	 in
operator	in	an	intuitive	and	readable	manner.	
To	be	more	precise,	the	object	positioned	in	the	right	side	of	in	can	actually	be
any	Python	 iterator-	an	 iterator	 is	 an	 object	 that	 can	 be	 iterated	 upon;	 it	 is	 an
object	that	returns	data,	a	single	element	at	a	time.
For	instance,	in	Python,	range	object	is	one	of	the	most	frequently	used	iterators;
it	creates	a	sequence	of	numbers:

By	 default,	 the	 range	 begins	 at	 zero,	 and	 conventionally,	 the	 top	 of	 the	 range
isn’t	comprised	in	the	output.	The	range	objects	can	also	contain	more	complex
values	as	you	can	see:

Loop	statements:	while	loops
The	while	loop	on	the	other	hand	iterates	until	a	certain	condition	is	met.	Take	a
look:
	



The	while	loop	argument	evaluates	as	a	Boolean	statement	and	the	loop	becomes
executed	up	until	the	statement	evaluates	to	false.

Continue	and	break
We	 have	 two	 useful	 statements	 that	 you	 can	 use	within	 loops	 to	 perfect	 their
execution:
The	statement	‘break’	breaks-out	the	loop	completely.
The	statement	‘continue’	skips	the	rest	of	the	current	loop	and	moves	on	to	the
next	iteration.

These	can	work	in	while	as	well	as	for	loops.
The	following	is	an	example	where	continue	can	be	used	to	print	odd	numbers.
The	 result	 in	 this	 case	 can	be	 achieved	 just	 as	well	 using	 an	 if-else	 statement;
sometimes	 though,	 the	continue	statement	can	be	a	better	way	 to	bring	out	 the
idea	you’ve	got	in	mind:

The	following	is	a	good	example	of	a	break	statement	used	for	a	task	that’s	less
trivial.	 This	 loop	 fills	 a	 list	 with	 all	 the	 Fibonacci	 numbers	 up	 to	 a	 particular
value	as	follows:



Note	 that	 the	while	 True	 loop	 is	 in	 use	 here,	 which	 means	 that	 it	 will	 loop
endlessly	lest	we	have	a	break	statement.

Loops	that	have	an	else	block
The	else	statement	one	rarely	used	pattern	in	Python,	as	part	of	the	while	or	 for
loop.	As	you	already	know,	the	else	block	executes	if	all	the	if	and	elif	statements
do	evaluate	to	false.
Perhaps	one	of	the	most	confusingly	named	Python	statements,	the	loop-else	 is
more	 often	 better	 looked	 at	 as	 a	 nobreak	 statement.	 That	 means	 that	 the	 else
block	executes	only	when	the	loop	has	a	natural	ending,	without	coming	across
break	statements.
Just	 to	 see	 one	 of	 the	 areas	 this	 might	 be	 useful,	 try	 and	 consider	 the
implementation	of	this	algorithm	for	finding	prime	numbers	below	which	is	also
known	as	the	Sieve	of	Eratosthenes:

The	 statement	 ‘else’	will	 only	 execute	 if	 none	 of	 the	 factors	 split	 the	 given
number.
This	statement	works	the	same	way	as	the	while	loop.



Functions	in	Python
A	function	refers	to	a	group	of	related	statements	that	perform	a	particular	task.
Functions	will	help	you	break	your	program	into	tinier,	modular	chunks.	As	your
program	 becomes	 larger,	 functions	 come	 in	 to	 make	 it	 more	 manageable	 and
organized.	 What’s	 more,	 it	 helps	 in	 avoiding	 repetition	 and	 making	 code
reusable.	The	following	is	the	function’s	syntax/	definition.

The	definition	above	contains	these	components:
The	def	keyword,	which	marks	the	beginning	of	the	function	header
The	name	of	the	function	for	identification.

The	 arguments	 or	 parameters	 through	 which	 values	 are	 passed	 to	 a	 function.
These	are	however	optional.
A	colon	that	marks	the	end	of	a	function	header
A	docstring	(see	next	subchapter)	that	describes	the	role	of	the	function.

Valid	Python	statements	embodying	the	function.	The	statements	should	contain
some	level	of	indentation	which	is	usually	four	spaces.
A	return	statement	(optional)	to	return	the	value	from	the	function.	Take	a	look
at	the	following	function	example:





How	to	call	a	Python	function
Having	 defined	 a	 function,	 you	 can	 call	 it	 from	 another	 program,	 function	 or
even	a	Python	prompt.	Calling	a	function	requires	typing	the	function	name	with
the	right	parameters.

	
Run	the	code	above	in	the	shell	and	see	the	output.
Docstring	(documentation	string)
A	 docstring	 is	 the	 first	 string	 located	 after	 the	 function	 header.	 It	 explains	 the
role	of	a	function.

In	 the	example	above,	 the	docstring	 is	 located	right	below	the	function	header.
To	have	a	docstring	extend	up	 to	 several	 lines,	you	can	use	 triple	quotes.	This
string	is	available	as	__doc__	attribute.	Let’s	take	an	example:
Run	the	following	code	to	see	the	output:

For	 more	 information	 on	 functions,	 and	 particularly	 the	 types	 of	 functions,
please	read	this.

https://www.tutorialgateway.org/types-of-functions-in-python/


Modules	in	Python
As	 you	 begin	 programming,	 you	 soon	 realize	 that	 you	 want	 to	 write	 longer
programs.	As	you	already	know,	larger	programs	may	need	to	be	split	into	files
for	easier	reusability	of	code	and	maintenance,	and	Modules	provide	a	solution
to	this.	You	can	define	the	functions	you	use	most	of	the	time	in	a	module	and
import	 it,	 instead	 of	 copying	 their	 definitions	 into	 various	 programs.	 Another
program	can	import	a	module	to	utilize	its	functionality,	and	this	is	also	how	you
can	use	the	standard	library	in	Python.

A	module	is	thus	a	file	that	contains	Python	code.	This	file	can	define	variables,
classes	 and	 functions.	 It	 can	 include	 runnable	 code	 as	well.	You	 can	 therefore
call	any	Python	file	a	module.
The	import	statement
Using	 the	 functionality	 present	 in	 any	 module	 means	 importing	 it	 into	 your
current	program.	You	need	to	use	the	keyword	‘import’	together	with	the	module
name	you	desire.	When	the	interpreter	runs	into	the	import	statement,	it	imports
the	module	to	your	current	program.
Let’s	 take	a	 look	at	how	you	can	use	 the	standard	library	modules.	The	‘math’
module	as	you	can	see	below	is	imported	into	the	program	so	that	you	can	use
the	sqrt	()	that’s	defined	in	it.

For	 enhanced	 efficiency,	 every	 module	 is	 imported	 only	 one	 time	 for	 every
interpreter	 session.	 This	means	 that	 if	 you	 change	 your	modules,	 you	 have	 to
restart	the	interpreter;	if	you	only	want	to	use	one	module	interactively,	you	can
use	‘reload	()’,	for	instance	‘reload	(module_name)’



Module	Writing
Having	 learned	how	to	 import	modules	 in	programs,	 it’s	about	 time	you	wrote
your	own	and	probably	used	it	in	a	different	program.

To	 begin,	 write	 a	 function	 to	 add	 or	 subtract	 two	 numbers	 in	 a	 file
‘calculation.py’

This	 script	 cannot	 be	 executed	 on	 the	 command	 line	 because	 you’ve	 not
commanded	 the	program	 to	perform	anything.	 Just	 create	 another	 script	 in	 the
same	directory	called	‘module_test.py’	and	write	the	code	below	on	it:

Executing	‘module_test.py’	gives	‘3’	as	the	output.	The	interpreter	imported	the
calculation	module	in	your	code	when	it	ran	into	the	import	statement.	With	the
dot	operator,	it	was	not	possible	to	access	the	function	‘add	()’.



The	Module	Search	Path
You	may	want	 to	have	your	modules	used	 in	various	projects	or	programs	but
their	physical	location	within	the	directory	could	be	different.	Python	has	some
options	for	you	if	you	want	to	use	a	module	that	is	in	another	directory.

In	the	instance	you	import	a	calculation	module,	the	interpreter	looks	for	a	built-
in	module	by	that	name.	if	it	fails	to	find	it,	it	begins	searching	for	a	file	by	the
name	 calculation.py	 in	 a	 directory	 list	 provided	 by	 the	 sys.path	 variable.	 The
following	are	the	locations	contained	in	sys.path:

The	directory	that	has	the	input	script/	the	current	directory
Directory	names’	list	with	a	similar	syntax	as	that	of	the	shell	variable	PATH
(PYTHONPATH)
Installation	dependent	default.

Let’s	 say	 module_test.py	 is	 in	 the	 directory	 /home/biz/,	 and	 you	 had
calculation.py	moved	 to	 /home/test/.	You	can	simply	modify	sys.path	so	 that	 it
includes	/home/test/	 in	paths’	list	where	the	Python	interpreter	will	 look	for	the
module.	You’d	thus	require	modifying	module_test.py	in	this	manner:



The	Byte	Compiled	Files
The	 execution	 time	 of	 programs	 is	 generally	 increased	 when	 a	 module	 is
imported.	Therefore,	Python	has	some	tricks	to	have	it	sped	up.	One	of	them	is
creating	byte-compiled	files	with	 the	 .pyc	extension.	Python	 internally	changes
the	 source	 code	 into	 an	 immediate	 form	 known	 as	 bytecode	 before	 again
translating	 it	 into	your	computer’s	native	 language	 to	 run	 it.	This	 file	 is	useful
when	 you	 later	 import	 the	module	 from	 another	 program-	 it	 will	 be	 so	much
faster	now	that	a	part	of	the	processing	needed	for	importing	a	module	is	done
already.

The	dir()	function
This	 function	 comes	 in	 handy	when	 you	 need	 to	 find	 the	 entire	 list	 of	 names
defined	in	a	module.	It	essentially	returns	list	of	strings	that	contains	the	names
that	are	defined	in	a	module.

As	you	can	see	in	the	output,	the	functions’	names	you	defined	in	the	add	&	sub
module.	 The	 __name__	 attribute	 has	 the	 module’s	 name.	 By	 default,	 all	 the
attributes	starting	with	an	underscore	are	Python	attributes	related	to	a	module.



Object	Oriented	Programming
At	 the	 basic	 level	 of	 programming,	 you	 mainly	 get	 to	 design	 your	 program
around	 functions.	 This	 is	 known	 as	 procedure-oriented	 programming.	Another
way	to	organize	your	program	is	combining	data	and	functionality	and	wrapping
it	 within	 what	 is	 known	 as	 an	 object.	 This	 is	 known	 as	 the	 object	 oriented
paradigm	of	programming.	You	‘ll	need	OOP	techniques	when	you	want	to	write
large	programs.

In	OOP,	classes	and	objects	are	 the	main	aspects.	A	class	makes	a	new	 type	 in
which	objects	are	instances	of	the	class.	You	can	also	look	at	it	this	way:
You	can	have	a	variable	of	int	type	that	means	that	a	variable	that	stores	integers
is	essentially	a	variable	that	is	an	instance	(or	object)	of	the	int	class.
Basically,	objects	can	keep	data	with	ordinary	variables	belonging	to	the	object.
The	 variables	 that	 belong	 to	 a	 class	 or	 object	 are	 known	 as	 fields.	 By	 using
functions	 belonging	 to	 a	 class,	 objects	 can	 also	 contain	 functionality.	 These
functions	 are	 known	 as	 the	 class’	methods.	 Collectively,	 you	 can	 refer	 to	 the
methods	and	fields	as	the	attributes	of	that	class.	Also	note	that	fields	can	either
belong	to	each	object	or	instance	of	the	class	or	to	the	class	itself.
Lastly,	we	use	the	keyword	‘class’	to	create	a	class.

The	self
The	class	methods	only	have	one	difference	from	the	regular	functions,	and	that
is	 they	 have	 to	 have	 an	 additional	 first	 name	 which	 has	 to	 be	 added	 to	 the
beginning	of	 the	 list	of	parameters.	However,	you	don’t	provide	 this	parameter
with	 a	 value	 when	 you	 call	 the	method	 -Python	will	 give	 it.	 This	 variable	 in
particular	denotes	the	object	‘itself’	but	conventionally,	the	name	‘self’	is	given.
Even	though	you	can	come	up	with	any	other	name	for	this	parameter,	using	the
name	‘self’	is	most	recommended.

Classes
The	example	below	shows	the	simplest	class	possible:
	



In	this	case,	there	is	an	empty	block	indicated	with	the	statement	‘pass’.	After
that,	 you	 create	 an	 instance	 or	 object	 of	 this	 class	 with	 the	 class’	 name
followed	by	parentheses.

By	printing	it,	you	get	some	info	stating	that	you	have	an	instance	of	the	class
‘person’	in	the	module	‘__main__’.
Methods
You	know	that	objects	and	classes	have	methods,	which	contain	an	additional
self	variable	(unlike	functions).

You	can	clearly	see	the	self	in	action;	also	notice	the	method	‘say_hi’	method
that	doesn’t	take	any	parameters,	even	though	in	the	function	definition,	it	still
contains	the	‘self’.
The	method	‘__init__’
When	it	comes	to	Python	classes,	we	have	many	method	names	that	are	very
important	such	as	the	__init__	method.	This	method	is	essentially	run	when	a
class	 object	 is	 instantiated	 (created).	You	 will	 find	 the	 method	 useful	 when
doing	 any	 initialization	 (that	 is	 passing	 initial	 values	 to	 an	 object)	 that	 you
want	 to	 do	 with	 an	 object.	You	 can	 see	 the	 double	 underscores	 right	 at	 the
beginning	of	the	name	and	at	the	end.





Class/Object	Variables
You	 already	 know	 about	 the	 functionality	 part	 of	 objects	 and	 classes	 (that	 is,
methods);	 it’s	about	 time	you	learned	about	 the	data	part.	The	data	part,	which
entails	 fields	 are	 simply	 ordinary	 variables	 bound	 to	 the	 classes’	 and	 objects’
namespaces.	In	other	words,	these	names	are	only	valid	within	these	classes’	and
objects’	context,	precisely	why	they	are	known	as	name	spaces.



Types	of	fields
We	have	two	types	of	fields.	They	include	object	variables	and	class	variables.
They	are	 classified	based	on	 the	ownership	of	 the	variables:	whether	 the	 class
owns	them	or	the	objects	do.

Class	variables
These	 are	 shared;	 all	 the	 instances	 of	 that	 class	 can	 access	 them.	 The	 class
variable	only	has	one	copy	and	when	an	object	makes	changes	to	class	variables,
the	change	is	observed	by	the	rest	of	the	instances.

Object	variables
Each	individual	object	or	class	instance	owns	object	variables.	In	this	case,	every
object	contains	its	own	copy	of	the	filed;	that	means	that	they	are	not	shared,	or
related	to	the	field	that	has	the	same	name	in	a	separate	instance.	To	understand
better,	take	a	look:





In	this	example,	population	belongs	 to	 the	class	robot.	Therefore,	it	is	a	class
variable.	The	variable	name	belongs	 to	 the	object	 (see	 the	self	used	 to	assign
it)	and	thus,	it	is	an	object	variable.

Therefore,	you	refer	to	the	class	variable	population	not	as	self.population,	but
as	Robot.population.	you	 refer	 to	 the	name	object	 variable	with	 the	 notation
self.name	in	 that	 object’s	 methods.	 You	 also	 need	 to	 note	 that	 an	 objected
variable	 with	 the	 same	 name	 as	 a	 class	 variable	 can	 easily	 hide	 the	 class
variable.	 Instead	 of	 having	Robot.population,	you	 could	 have	 used
self.__class__.population	since	 every	 object	 denotes	 its	 class	 through	 the
attribute	self.__class__.
how_many	is	a	method	belonging	to	the	class,	and	not	the	object.	This	means
that	you	can	either	define	it	as	a	classmethod	or	staticmethod-	which	depends
on	 whether	 you	 need	 to	 know	 which	 class	 you	 are	 part	 of.	 We	 can	 use



classmethod	here	since	we’re	denoting	a	class	variable.
Your	task:	read	on	inheritance	as	a	way	of	reusing	code.

https://www.python-course.eu/python3_inheritance.php


Exception	Handling	in	Python
In	Python,	numerous	built	in	exceptions	make	the	program	to	output	errors	when
things	in	it	go	wrong.	When	such	exceptions	happen,	the	current	processes	stop
and	they	are	passed	to	the	calling	process	until	they	are	handled;	otherwise,	the
program	would	crash.	As	an	example,	let’s	assume	function	A	is	calling	function
B,	which	is	 in	turn	calling	function	C	and	an	exception	arises	in	function	C.	If
you	don’t	ensure	it’s	handled	in	C,	the	exception	will	pass	to	B	and	A.

Therefore,	 exception	 handling	 lets	 you	 handle	 errors	 with	 grace,	 and	 do
something	meaningful	 about	 it.	 Python	 handles	 exceptions	 with	 try…except…
block.

Note	 the	 try	 block	 you	 have	 to	 write	 that	 might	 throw	 an	 exception.	 In	 the
instance	an	exception	occurs,	the	code	in	the	try	block	is	usually	skipped;	in	case
there	 is	 a	 matching	 exception	 type	 within	 the	 except	 clause,	 its	 handler	 is
executed.



	
The	code	above	works	like	so:

The	initial	statement	that’s	between	the	block	try	and	except	are	executed
The	code	under	the	except	clause	is	skipped	if	no	exception	occurs.
The	exception	is	raised	and	the	remaining	code	in	the	block	try	skipped	if	the
file	doesn’t	exist.
In	the	instance	exception	occurs	if	the	exception	type	matches	the	exception
name	after	the	keyword	except,	then	the	code	in	that	particular	except	clause
is	executed.

You	need	 to	note	 that	 the	code	above	 is	only	able	 to	handle	IOError.	Handling
any	other	kind	of	exception	will	require	you	to	include	more	except	clause.
Again,	a	try	statement	is	capable	of	having	multiple	except	clauses,	and	can	also
have	optional	else	and	finally	statements.



Note	 that	 the	 except	 clause	 has	 some	 similarities	 with	 elif.	 In	 case	 of	 an
exception,	the	program	checks	to	match	the	exception	type	in	except	clause.	 In
case	a	match	is	found,	the	handler	for	the	matching	case	goes	on	to	be	executed.
The	 final	 except	 clause,	 ExceptionType	 is	 mislaid.	 The	 handler	 for	 the	 final
except	clause	is	executed	in	the	instance	exception	fails	to	match	any	exception
type	before	the	final	except	clause.

Note	the	following:
The	 statements	 under	 the	 clause	 else	 only	 run	when	 there	 isn’t	 any	 exception
raised.
The	statements	in	block	 finally	will	continue	running	all	 the	 time	regardless	of
whether	or	not	the	exception	occurs.	Take	the	example	below:
	





	



Raising	Exceptions
Raising	 your	 exceptions	 from	 your	 own	 methods	 requires	 you	 to	 use	 the
keyword	raise	like	so:

Take	the	example	below:



Now	run	the	program	and	key	in	a	positive	integer.

The	expected	output	is	as	follows:



Run	the	program	once	more	and	key	in	a	negative	number.	Your	output	will	be:



Integrating	Exception	Objects
Now	that	you	understand	how	you	can	handle	exception,	this	section	will	teach
you	how	you	can	access	an	exception	object	within	exception	handler	code.	 In
this	 case,	 you	 could	 use	 the	 code	 below	 to	 assign	 a	 variable	 to	 an	 exception
object.

Clearly,	you	can	store	exception	object	 in	 the	ex-variable.	You	can	now	utilize
this	object	in	the	exception	handler	code.

Now	run	the	program	and	add	a	number.

Your	output	will	be:

Run	the	program	and	add	a	string.

The	output	expected	is:



How	To	Create	A	Custom	Exception	Class
Creating	 a	 custom	 exception	 class	 is	 as	 simple	 as	 extending	 subclass	 of
BaseExeption	or	BaseException	class	as	you	can	see	below.

It	 is	 clear	 that	 most	 of	 the	 exception	 classes	 stretch	 from	 the	 BaseException
class.	You	can	thus	develop	your	own	exception	class	either	from	BaseException
class	or	from	the	BaseException’s	subclass,	like	RuntimeError.
Just	create	a	new	file	and	write	the	code	below:

The	code	above	creates	a	fresh	exception	that	only	entails	constructors	that	use
super().__init__()	to	call	parent	class	constructor,	and	places	the	age.



Using	The	Custom	Exception	Class



Python	Data	Types	(an	overview)
In	 Python,	 we	 use	 data	 types	 to	 define	 the	 type	 of	 variables	 we	 have.	 We
basically	have	different	types	of	data	types	which	include	the	following.

Numeric	data	type
String	data	type
Tuple	data	type
Dictionaries



Numeric	Data	Type
int-	this	one	holds	the	signed	integers	of	infinite	length.

long-	it	holds	the	lengthy	integers	(deprecated	in	Python	3.x,	this	one	only	exists
in	Python	2.x)
float-	 this	one	holds	 floating	precision	numbers;	 it’s	accurate	all	 the	way	 to	15
decimal	places
complex-	it	keeps	complex	numbers
Unlike	in	languages	like	C	and	C++,	you	don’t	need	to	declare	data	types	while
declaring	variables.	However,	if	you	want	to	see	the	type	of	numerical	value	it	is
holding	at	the	moment,	you	can	use	type()	like	so:

Run	the	code	above	to	see	the	output.



String	Data	Type
String	 is	 simply	 a	 sequence	 of	 characters;	 and	 Python	 supports	 Unicode
characters,	 strings	 are	 generally	 represented	 either	 by	 single	 quotes	 or	 double
quotes

String	is	a	sequence	of	characters.	Python	supports	unicode	characters	(Unicode
is	a	standard	to	represent	characters	as	integers)	read	more.	Generally	strings	are
represented	by	either	single	or	double	quotes.

Run	the	code	above	to	view	the	output.

http://xahlee.info/python/unicode.html


List	Data	Type
List	is	a	versatile	data	time	that	is	exclusive	in	Python.	In	a	way,	it	is	similar	to	C
and	C++	array.	Nonetheless,	you	have	to	note	one	interesting	thing	about	Python
list-	that	is	that	it	can	hold	different	types	of	data	simultaneously.

Run	the	code	above	to	see	the	output.
Tuple	data	type
Tuples	are	also	sequences	of	data	similar	to	lists.	It	is	however	immutable-	this
means	 that	 data	 in	 a	 tuple	 is	 write	 protected.	 In	 tuples,	 data	 is	 written	 with
commas	and	parentheses.

Run	the	code	above	to	see	the	output.
	



Dictionary
In	Python,	the	dictionary	is	an	unordered	data	sequence.	Dictionaries	are	usually
written	 inside	 curly	 braces	 in	 the	 key:value	 form.	 you	will	 find	 it	 particularly
important	 when	 you	 want	 to	 retrieve	 data	 in	 an	 optimized	 way	 among	 huge
chunks	of	data.

Run	the	code	above	to	see	the	output.
As	a	way	of	putting	what	we’ve	been	learning	so	far	into	practice,	let’s	create	a
simple	game.



Practical	Program	You	Can	Create	With	Python
The	Tic-Tac-Toe	Game	Program
This	program	is	a	simple	two	player	game.	This	means	that	it’s	only	two	players
who	can	play	at	a	time.	The	Tic-tac-toe	is	also	commonly	known	as	the	Xs	and
Os	or	Noughts	and	Crosses	game.	When	you	play	with	X,	your	opponent	has	to
play	with	O.	The	game	is	played	on	a	board	made	up	of	a	3	x	3	grid	even	though
you	 can	 choose	 to	 increase	 the	 number	 of	 grids.	 This	 is	 how	 the	 game	 board
looks	like:

	
The	rules	of	the	game
The	 first	 player,	 traditionally,	 plays	with	X	–	 you	 thus	 have	 to	 decide	 the	 one
who	wants	to	go	with	X	and	who	wants	to	use	O.

Only	one	of	you	can	make	a	move	at	a	time
Once	 any	 one	 of	 you	 fill	 a	 square,	 it	 means	 none	 of	 you	 can	 override	 that
particular	square.
Only	two	conditions	exist	that	may	match,	and	that	is	a	draw	or	win.

The	player	who	manages	to	put	the	three	consecutive	marks-	that	is	X	or	O	in	a
vertical,	diagonal	and	horizontal	row	is	the	winner.
The	Tic-tac-toe	game	code	looks	like	this:



	





				
The	output	is	as	follows:

Click	here	to	see	the	first	output.
Click	here	to	see	the	second	output.

https://csharpcorner-mindcrackerinc.netdna-ssl.com/UploadFile/75a48f/tic-tac-toe-game-in-python/Images/2.gif
https://csharpcorner-mindcrackerinc.netdna-ssl.com/UploadFile/75a48f/tic-tac-toe-game-in-python/Images/3.gif


Conclusion
With	all	 that	we’ve	discussed	here	today,	I	know	you	are	more	equipped	to	try
writing	 other	 simple	 programs	 of	 your	 own	 before	 taking	 your	 Python
programming	 up	 a	 notch	with	more	 advanced	 topics.	 For	 now	 though,	 let	me
wish	you	pleasant	coding!
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