
We will explore counting 
methods, the Fundamental 
Counting Principle, 
permutations, and combinations. 



We will be able to count elements in a set, 
use tree diagrams to represent situations, 
and apply counting techniques to solve 
problems 



Defini&on	–	A	_______	is	a	collec&on	of	
elements.	Elements	can	be	anything	–	numbers,	
events,	or	outcomes.	
	
Example)	List	the	“set”	of	even	numbers	from	1	
to	10.	
	
	
Example)	List	the	“set”	of	perfect	squares	less	
than	or	equal	to	100.	



Example	1)	List	all	elements	of	each	set.	
(a)  Flipping	a	coin	
	
(b) Rolling	a	single	die	
	
(c)  Types	of	cards	in	a	single	deck	of	cards	

(d)  Perfect	cubes	less	than	100	

(e)  Red	face	cards	in	a	deck	of	cards	



Remark	–	We	can	now	organize	choices	within	
mul&ple	sets	to	___________	out	different	
outcomes.	
	
Example)	You	flip	a	coin	and	roll	a	die.	List	all	the	
possible	outcomes.	



Example	2)	You	are	shopping	for	a	new	car.	At	the	
dealership,	there	are	three	makes	to	choose	from:	car,	
truck,	or	SUV,	and	each	comes	in	four	different	colors:	
red,	white,	black,	or	blue.	List	all	possible	combinaQons	
of	choosing	a	make	and	a	color	for	your	new	car.	



Example	2)	An	environmental	group	plans	to	develop	a	
fund-raising	campaign	featuring	two	endangered	
species.	The	list	of	candidates	includes	(C)heetahs,	
(O)Uers,	(F)errets,	and	the	Bendal	(T)iger.	One	animal	
will	appear	in	a	TV	commercial,	and	another	in	a	
Magazine	ad.	How	many	ways	can	we	choose	two	
animals	for	the	campaign?	



Remark	–	We	can	view	situa&ons	
_______________	by	drawing	a	__________	
_______________.	
	
Example)	You	flip	a	coin	and	toss	a	die.	Use	a	tree	
diagram	to	list	all	combinaQons.	



Example	3)	How	many	ways	can	three	coins	be	flipped?	
(Hint:	draw	a	tree	diagram)	



Example	3b)	If	we	roll	two	dice,	how	many	different	
pairs	of	numbers	can	appear?	



Example	3c)	You	want	to	form	a	three	digit	number	
using	4,	5,	and	6.	How	many	ways	can	we	form	a	3-
digit	number	if	(a)	repeQQon	is	allowed	and	(b)	
repeQQon	is	not	allowed?	(Hint:	draw	tree	diagrams)	



Exit Question) You roll two dice. How many 
different ways can you roll a 7? 



We will understand the Fundamental 
Counting Principle, use slot diagrams to 
simulate situations, and solve counting 
problems with special situations. 



Defini&on	–	The	________________	
________________	_______________	-	If	we	
want	to	perform	two	tasks,	the	first	task	can	be	
done	in	_______	ways,	and	the	second	task	can	
be	done	in	________	ways,	then	the	total	
number	of	ways	both	tasks	can	be	done	is	given	
by	

	

*	We	can	extend	this	into	an	infinite	number	of	
tasks	to	complete:	



Example	1)	Suppose	that	you	are	buying	a	new	car	at	
Autoland.	The	dealership	offers	4	different	makes:	
Toyota,	Lexus,	Honda,	GMC.	The	dealership	also	offers	
each	make	to	be	in	three	models	(SUV,	car,	or	truck)	
and	each	model	comes	in	5	different	colors	(black,	
white,	red,	blue,	yellow,	grey).	How	many	different	
choices	do	you	have	for	your	new	car?	



Example	2)	Use	the	Fundamental	CounQng	Principle:	
	
(a) How	many	ways	can	four	coins	be	flipped?	

(b) How	many	ways	can	three	dice	be	rolled?	

(c)  How	many	ways	can	two	coins	and	four	dice	be	
rolled?	



Example	3)	MaU	is	working	as	a	summer	intern	at	a	TV	
staQon	and	wants	to	try	out	different	combinaQons	of	
coats,	pants,	shirts,	and	Qes.	He	owns	three	sport	coats,	
five	pairs	of	pants,	seven	shirts,	and	four	Qes.	How	
many	different	ways	can	he	select	an	oudit?	



Remark	–	Some&mes	there	are	special	
condi&ons,	and	so	it	is	useful	to	use	the	
__________	___________	along	with	the	
fundamental	coun&ng	principle.	

	

Example)	A	school	locker	has	a	three	digit	
combinaQon	(from	0-9),	in	which	no	
numbers	are	repeated.	How	many	different	
locker	combinaQons	are	there?	



Example	4a)	A	lock	has	a	combinaQon	of	three	digits	
from	0	to	36,	and	the	numbers	cannot	be	repeated.	
How	many	different	combinaQons	are	there?	
	
	
	
Example	4b)	Suppose	that	only	the	previous	number	
cannot	be	repeated.	How	many	total	combinaQons	are	
there?	



Example	5)	To	open	a	personal	locker	at	a	club,	a	
person	must	enter	5	digits	from	the	set	{0,	1,	...,	9}.	
How	many	different	keypad	paUerns	are	possible	if	
(a) Any	digits	can	be	used	in	any	posiQon	and	repeQQon	

is	allowed	

(b)  “0”	cannot	be	used	as	the	first	digit,	and	repeQQon	is	
allowed	

(c)  Any	digit	can	be	used,	but	repeQQon	is	not	allowed	



Example	6)	(Challenge)	A	professor	is	teaching	
advanced	psychology	to	ten	students.	She	has	a	visually	
challenged	student,	Linda,	who	must	sit	in	the	front	
row.	If	there	are	six	chairs	in	the	first	row,	how	many	
different	ways	can	the	professor	assign	students	to	sit	
in	the	first	row?	



Exit Question) License plates in New Jersey are 
composed of six alpha-numeric digits (all the 
letters in the alphabet, and the digits 0-9). If the 
digits cannot be repeated, how many possible 
combinations of unique license plates are there? 



We will calculate the number of 
permutations of “n” objects taken “r” at a 
time, use factorial notation, and calculate 
the number of combinations of “n” 
objects taken “r” at a time 



Defini&on	–	A	_______________	is	an	
ordering	of	objects	in	a	straight	line.	If	we	
select	“r”	different	objects	from	a	set	of	“n”	
objects	and	arrange	them	in	a	straight	line,	
this	is	called	a	______________		of	___	
_________	__________	____	____	___	
________.	We	denote	this	as		

______________.	

Example)	How	many	ways	can	you	order	the	
leUers	“a”,	“b”	and	“c”?	



Example	1a)	How	many	permutaQons	are	there	of	the	
leUers	“a”,	“b”,	“c”,	and	“d”?	Write	the	answer	and	
write	in	P(n,	r)	notaQon.	
	
	
	
Example	1b)	How	many	permutaQons	are	there	of	the	
leUers	“a”,	“b”,	“c”,	“d”,	“e”,	“f”,	and	“g”	if	we	take	the	
leUers	three	at	at	Qme?	



Defini&on	–	If	“n”	is	a	coun&ng	number,	the	
symbol	______,	called	“n	____________”,	
stands	for	the	product:	

	

	

	

Example)	Evaluate	4!	



Example	2)	Evaluate.	
(a)  6!	

(b)  (8	-3)!	

(c)  9!/5!	

(d)  8!/(5!3!)	



Defini&on	–	Formula	for	compu&ng	P(n,	r)	

	

	P(n,r)	=		

	

	

Example)	Compute	P(5,3)	



Example	3)	The	12-person	community	theater	group	
produces	a	yearly	musical.	Club	members	select	one	
person	from	the	group	to	direct	the	play,	a	second	to	
supervise	the	music,	and	a	third	to	handle	Qckets.	In	
how	many	ways	can	the	group	fill	these	posiQons?		



Remark	–	When	forming	_____________,	
order	_______	_____	_________!!	

	

Defini&on	–	IF	we	choose	“r”	objects	from	a	
set	of	“n”	objects,	we	are	forming	a	
________________	of	“___	_____________	
_________	____	____	___	______.”	This	is	
notated	by:	



Example	4a)	How	many	three-element	sets	can	be	
chosen	from	a	set	of	five	objects?	
	
	
	
	
Example	4b)	How	many	four-person	commiUees	can	be	
formed	from	a	set	of	ten	people?	
		



Example	5)	In	a	game	of	poker,	five	cards	are	drawn	
from	a	standard	52-card	deck.	How	many	poker	hands	
are	possible?	
	
	
	
Example	5b)	(Challenge)	How	many	poker	hands	have	
exactly	four	Aces?	



Example	6)	Combining	Coun*ng	Methods.	The	school	
student	council	is	selecQng	two	men	and	two	women	to	
aUend	a	leadership	conference	in	New	York.	If	ten	men	
and	nine	women	apply,	in	how	many	ways	can	the	
council	select	the	four	students?	(Hint:	use	the	slot	
method	with	combinaQons)	



Remark	-	__________	____________	-	the	
“nth”	row	of	Pascal’s	triangle	counts	the	
subsets	of	various	sizes	of	an	n-element	set.	

Example)	Evaluate	C(4,0),	C(4,1),	C(4,2),	
C(4,3),	and	C(4,4).	



Exit Question) In the game of poker, 5 cards are 
drawn from a 52-card deck. In the deck, there 
are four suits: Hearts, Clubs, Spades, and 
Diamonds. How many hands have all hearts? 


