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Consider	the	following	programming	code

print("Happy	Birthday	to	you!")	
print("Happy	Birthday	to	you!")	
print("Happy	Birthday,	dear	Emily.")	
print("Happy	Birthday	to	you!")

What	if	you	are	required	to	do	the	above	sequence	of	
code	N	times?



Consider	the	following	programming	code
print("Happy	Birthday	to	you!")	
print("Happy	Birthday	to	you!")	
print("Happy	Birthday,	dear	Emily.")	
print("Happy	Birthday	to	you!")
print("Happy	Birthday	to	you!")	
print("Happy	Birthday	to	you!")	
print("Happy	Birthday,	dear	Emily.")	
print("Happy	Birthday	to	you!")
print("Happy	Birthday	to	you!")	
print("Happy	Birthday	to	you!")	
print("Happy	Birthday,	dear	Emily.")	
print("Happy	Birthday	to	you!")
…
…
…

A	lot	of	lines	of	code	
repeating	almost	
exactly	the	same	

thing	…



Consider	the	following	programming	code

for	x	in	range(0,N):
print("Happy	Birthday	to	you!")	
print("Happy	Birthday	to	you!")	
print("Happy	Birthday,	dear	Emily.")	
print("Happy	Birthday	to	you!")



But,	what	if	we	want	to	print	the	Happy	
Birthday	songs	to	different	people?

for	x	in	range(0,N):
print("Happy	Birthday	to	you!")	
print("Happy	Birthday	to	you!")	
print("Happy	Birthday,	dear	Emily.")	
print("Happy	Birthday	to	you!")

for	x	in	range(0,N):
print("Happy	Birthday	to	you!")	
print("Happy	Birthday	to	you!")	
print("Happy	Birthday,	dear	Foobar.")	
print("Happy	Birthday	to	you!")

for	x	in	range(0,N):
print("Happy	Birthday	to	you!")	
print("Happy	Birthday	to	you!")	
print("Happy	Birthday,	dear	Alibaba.")	
print("Happy	Birthday	to	you!")

…

A	lot	of	lines	of	code	
repeating	almost	
exactly	the	same	

thing	…



Now,	what	if	we	want	to	modify	parts	of	the	
lyrics?		

for	x	in	range(0,N):
print("Happy	Big	Red	Day	to	you!")	
print("Happy	Big	Red	Day	to	you!")	
print("Happy	Big	Red	Day,	dear	Emily.")	
print("Happy	Big	Red	Day	to	you!")

for	x	in	range(0,N):
print("Happy	Big	Red	Day	to	you!")	
print("Happy	Big	Red	Day	to	you!")	
print("Happy	Big	Red	Day,	dear	Foobar.")	
print("Happy	Big	Red	Day	to	you!")

for	x	in	range(0,N):
print("Happy	Big	Red	Day	to	you!")	
print("Happy	Big	Red	Day	to	you!")	
print("Happy	Big	Red	Day,	dear	Alibaba.")	
print("Happy	Big	Red	Day	to	you!")

…

A	lot	of	lines	of	code	
to	modify	… could	
lead	to	errors	or	
inconsistencies



Functions:		Three	Key	Advantages

• Modularity
• Allows	us	to	design	our	solutions	modularly

• Breaking	down	a	problem	using	decomposition	and	mapping	it	to	solution	design
• Protects	data	(maintains	data	integrity)

• Reusability
• Functions	can	be	called	or	used	by	other	programmers	in	their	program	

• Think	about	what	Python	has	done	for	us	with	their	functions:	print(),	input(),	the	functions	in	the	
Math	package,	etc.

• Reduces	the	lines	of	code	that	need	to	be	written,	inspected,	tested,	and	compiled
• Improves	the	speed	of	solution	implementation

• Can	use	previously	tested	and	validated	functions

• Maintainability
• Fewer	lines	of	code	to	modify	or	maintain



Functions	Syntax

http://anh.cs.luc.edu/handsonPythonTutorial/functions.html



How	to	
Call	a	
Function	
Syntax

http://anh.cs.luc.edu/handsonPythonTutorial/functions.html



Multiple	Functions	Syntax

A	lot	of	lines	of	code	
repeating	almost	
exactly	the	same	

thing	…

http://anh.cs.luc.edu/handsonPythonTutorial/functions.html



Functions:		Parameters	and	Arguments

• Formal	Parameters
• When	you	define	your	function,	you	can	define	it	to	accept	values
• In	the	function	definition,	a	variable	that	stores	a	value	passed	to	the	function	is	
called	a	formal	parameter

• Actual	Parameters	(a.k.a.	Arguments)
• In	the	function	call,	a	variable	passed	to	the	function	is	called	an	actual	
parameter	or	an	argument

http://anh.cs.luc.edu/handsonPythonTutorial/functions.html



Functions	with	Parameters	Syntax

http://anh.cs.luc.edu/handsonPythonTutorial/functions.html



Other	Ideas:		Nested	Function	Call

http://anh.cs.luc.edu/handsonPythonTutorial/functions.html

Nested	function	call!!



Other	Ideas:		Multiple	Parameters

http://anh.cs.luc.edu/handsonPythonTutorial/functions.html



Other	Ideas:		Multiple	Parameters

http://anh.cs.luc.edu/handsonPythonTutorial/functions.html



Functions:		To	Return	or	To	Not	Return	…

• So	far,	we	have	demonstrated	
functions	that	only	do	things	or	
print	thing	to	the	screen,	but	do	
not	return	any	values	back	to	the	
caller
• However,	we	have	used	several	
Python	functions	that	return	
values	back	to	the	caller

input()

print()

random.randint()

range()
isupper()

Why	do	we	want	to	have	functions	that	return	values?



Function	
Return	
Syntax

http://anh.cs.luc.edu/handsonPythonTutorial/functions.html



Why	Functions	that	Return	Values?

• Allows	functions	to	be	stitched	
(composed)	together	to	make	
a	composite	function
• E.g.,	y =	f(g(h(x)))

• Protects	data
• Local	scope	vs.	global	scope
• Changes	to	data	inside	the	
function	stay	inside	the	function
• What	happens	in	Vegas,	stays	in	
Vegas

If	it	is	possible	for	
Python	built-in	

functions	to	change	a	
programmer’s	variables	
… as	a	programmer,	
would	you	use	those	

functions?



Local	Scope	vs.	Global	Scope

http://anh.cs.luc.edu/handsonPythonTutorial/files.html



Pass	by	Value	vs.	Pass	by	Reference

• Pass	by	Value:		Most	commonly	occurring	in	Python
• Values	are	passed,	and	changes	made	to	a	variable	stay	within	the	scope	of	the	
function

• Pass	by	Reference:		Occurring	when	“objects”	or	“structures”	are	
passed	…
• Such	as	arrays	
• Depending	on	how	the	array	variable	is	manipulated	in	the	function
• See	example	program	passReference.py



Global	
Constants	
Syntax

http://anh.cs.luc.edu/handsonPythonTutorial/files.html



Important

• Defining	a	function	does	notmean	calling	a	function
• Good	practice	to	pass	in	all	the	values	that	a	function	needs	to	carry	

out	its	actions	so	that	the	function	does	not	access	global	variables
• Function	can	use	global	constants

• A	function	that	prints	out values	to	the	screen	is	very	different from	a	
function	that	returns values	to	the	caller

• There	are	functions	that	do	not	return	anything
• Conceptually	known	as	procedures

• The	returned	value	of	a	function	must	be	stored	or	assigned	to	a	
variable (Otherwise	the	returned	value	is	lost)


