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Piecewise	function	graph	calculator

Share	—	copy	and	redistribute	the	material	in	any	medium	or	format	for	any	purpose,	even	commercially.	Adapt	—	remix,	transform,	and	build	upon	the	material	for	any	purpose,	even	commercially.	The	licensor	cannot	revoke	these	freedoms	as	long	as	you	follow	the	license	terms.	Attribution	—	You	must	give	appropriate	credit	,	provide	a	link	to	the
license,	and	indicate	if	changes	were	made	.	You	may	do	so	in	any	reasonable	manner,	but	not	in	any	way	that	suggests	the	licensor	endorses	you	or	your	use.	ShareAlike	—	If	you	remix,	transform,	or	build	upon	the	material,	you	must	distribute	your	contributions	under	the	same	license	as	the	original.	No	additional	restrictions	—	You	may	not	apply
legal	terms	or	technological	measures	that	legally	restrict	others	from	doing	anything	the	license	permits.	You	do	not	have	to	comply	with	the	license	for	elements	of	the	material	in	the	public	domain	or	where	your	use	is	permitted	by	an	applicable	exception	or	limitation	.	No	warranties	are	given.	The	license	may	not	give	you	all	of	the	permissions
necessary	for	your	intended	use.	For	example,	other	rights	such	as	publicity,	privacy,	or	moral	rights	may	limit	how	you	use	the	material.	Learning	Outcomes	Write	piecewise	defined	functions.	Graph	piecewise-defined	functions.	Sometimes,	we	come	across	a	function	that	requires	more	than	one	formula	in	order	to	obtain	the	given	output.	For
example,	in	the	toolkit	functions,	we	introduced	the	absolute	value	function	[latex]f\left(x\right)=|x|[/latex].	With	a	domain	of	all	real	numbers	and	a	range	of	values	greater	than	or	equal	to	0,	absolute	value	can	be	defined	as	the	magnitude,	or	modulus,	of	a	real	number	value	regardless	of	sign.	It	is	the	distance	from	0	on	the	number	line.	All	of	these
definitions	require	the	output	to	be	greater	than	or	equal	to	0.	If	we	input	0,	or	a	positive	value,	the	output	is	the	same	as	the	input.	[latex]f\left(x\right)=x\text{	if	}x\ge	0[/latex]	If	we	input	a	negative	value,	the	output	is	the	opposite	of	the	input.	[latex]f\left(x\right)=-x\text{	if	}x	Because	this	requires	two	different	processes	or	pieces,	the	absolute
value	function	is	an	example	of	a	piecewise	function.	A	piecewise	function	is	a	function	in	which	more	than	one	formula	is	used	to	define	the	output	over	different	pieces	of	the	domain.	We	use	piecewise	functions	to	describe	situations	in	which	a	rule	or	relationship	changes	as	the	input	value	crosses	certain	“boundaries.”	For	example,	we	often
encounter	situations	in	business	for	which	the	cost	per	piece	of	a	certain	item	is	discounted	once	the	number	ordered	exceeds	a	certain	value.	Tax	brackets	are	another	real-world	example	of	piecewise	functions.	For	example,	consider	a	simple	tax	system	in	which	incomes	up	to	[latex]$10,000[/latex]	are	taxed	at	[latex]10%[/latex],	and	any	additional
income	is	taxed	at	[latex]20\%[/latex].	The	tax	on	a	total	income,	[latex]S[/latex]	,	would	be	[latex]0.1S[/latex]	if	[latex]{S}\le$10,000[/latex]		and	[latex]1000	+	0.2	(S	-	$10,000)[/latex]	,	if	[latex]S>	$10,000[/latex]	.	A	piecewise	function	is	a	function	in	which	more	than	one	formula	is	used	to	define	the	output.	Each	formula	has	its	own	domain,	and	the
domain	of	the	function	is	the	union	of	all	these	smaller	domains.	We	notate	this	idea	like	this:	[latex]f\left(x\right)=\begin{cases}\text{formula	1	if	x	is	in	domain	1}\\	\text{formula	2	if	x	is	in	domain	2}\\	\text{formula	3	if	x	is	in	domain	3}\end{cases}[/latex]	In	piecewise	notation,	the	absolute	value	function	is
[latex]|x|=\begin{cases}\begin{align}x&\text{	if	}x\ge	0\\	-x&\text{	if	}x	How	To:	Given	a	piecewise	function,	write	the	formula	and	identify	the	domain	for	each	interval.	Identify	the	intervals	for	which	different	rules	apply.	Determine	formulas	that	describe	how	to	calculate	an	output	from	an	input	in	each	interval.	Use	braces	and	if-statements	to
write	the	function.	The	curly	brace	that	appears	in	a	piecewise	formula	doesn’t	denote	a	set,	since	there	is	no	matching	brace	on	the	other	side	of	the	statement.	Instead,	it	indicates	that	the	right	hand	side	of	the	function	formula	is	made	of	different	pieces,	each	depending	on	the	input.	You	can	read	it	as	a	list	of	if-then	statements	for	the	function
value.	Piecewise	functions	are	challenging	to	understand.	Give	yourself	time	to	work	with	them	repeatedly	on	paper,	evaluating	and	graphing	different	functions.	It’s	natural	to	need	to	work	many	problems	before	you	feel	comfortable	with	them.	A	museum	charges	$5	per	person	for	a	guided	tour	with	a	group	of	1	to	9	people	or	a	fixed	$50	fee	for	a
group	of	10	or	more	people.	Write	a	function	relating	the	number	of	people,	[latex]n[/latex],	to	the	cost,	[latex]C[/latex].	Show	Solution	A	cell	phone	company	uses	the	function	below	to	determine	the	cost,	[latex]C[/latex],	in	dollars	for	[latex]g[/latex]	gigabytes	of	data	transfer.	[latex]C\left(g\right)=\begin{cases}\begin{align}{25}
\hspace{2mm}&\text{	if	}\hspace{2mm}{	0	}	Find	the	cost	of	using	1.5	gigabytes	of	data	and	the	cost	of	using	4	gigabytes	of	data.	Show	Solution	A	free	online	2D	graphing	calculator	(plotter),	or	curve	calculator,	that	can	plot	piecewise,	linear,	quadratic,	cubic,	quartic,	polynomial,	trigonometric,	hyperbolic,	exponential,	logarithmic,	inverse
functions	given	in	different	forms:	explicit,	implicit,	polar,	and	parametric.	It	can	also	graph	conic	sections,	arbitrary	inequalities	or	systems	of	inequalities,	slope	fields	(vector	fields	or	direction	fields),	and	visualize	the	Riemann	sum.	The	plots	can	be	styled	and	customized	according	to	needs.	To	draw	a	parabola,	circle,	ellipse	or	hyperbola,	choose
the	"Implicit"	option.	You	can	pass	a	function	as	a	parameter:	will	draw	y=sin(x)	and	y=cos(x).	Related	calculator:	3D	Graphing	Calculator	Explicit:	y=f(x)	Explicit:	x=f(y)	Polar:	r=r(t)	Parametric	Implicit	Inequalities	Points	Slope	Field	Riemann	Sum	Pan	the	graph	(move	it)	by	holding	the	Shift	key	and	dragging	the	graph	with	the	mouse.	Zoom	the
graph	in	and	out	by	holding	the	Shift	key	and	using	the	mouse	wheel.	The	above	operations	can	be	very	slow	for	more	than	2	graphs.	To	avoid	it,	delete	all	graphs,	pan	and	zoom,	and	then	plot	the	graphs	again.	The	Online	Graphing	Calculator	is	a	digital	tool	for	visualizing	different	types	of	curves.	It	allows	you	to	plot	explicit,	implicit,	parametric,	and
polar	curves,	as	well	as	display	a	set	of	points	or	a	system	of	inequalities.How	to	Use	the	Graphing	Calculator?Begin	by	entering	the	function(s)	you	want	to	visualize	into	the	provided	input	field(s).	Use	the	available	options	to	customize	your	graph(s)	as	needed.	This	includes	adjusting	the	axes,	adding	labels,	and	selecting	various	graph	styles	to	suit
your	preferences.Click	the	"Add"	button,	and	the	calculator	will	quickly	generate	a	graph	based	on	your	input.Examine	the	generated	graph	to	gain	valuable	insight	into	the	behavior	of	your	function.	Identify	key	points,	intersection	points,	and	so	on.What	Is	Graphing?Graphing,	in	mathematics	and	data	visualization,	refers	to	creating	visual
representations	of	data	or	functions	on	a	coordinate	plane.	These	visual	representations	are	called	graphs	or	plots.	Graphs	are	essential	tools	for	understanding	and	analyzing	relationships	between	variables,	patterns	in	data,	and	the	behavior	of	functions.What	Is	Meant	by	Graphing	Functions?Function	graphing	is	a	fundamental	concept	that
visualizes	the	relationships	between	variables.	These	relationships	can	be	represented	by	equations	that	determine	how	one	variable	(output	or	dependent)	depends	on	another	variable	(input	or	independent).A	function	is	typically	represented	using	a	formula	or	rule.	It	is	denoted	as	$$$f(x)$$$,	where	$$$f$$$	is	the	function's	name,	and	$$$x$$$	is
the	input	variable.	The	function	takes	an	input	value	$$$x$$$,	processes	it	using	the	formula,	and	produces	an	output	value	$$$f(x)$$$.For	example,	consider	the	following	function:$$f(x)=2x+3$$In	this	function,	$$$x$$$	is	the	input	variable,	and	the	formula	$$$2x+3$$$	describes	how	the	output	depends	on	the	input.	If	you	plug	in	a	specific	value
for	$$$x$$$,	you	can	calculate	the	corresponding	value	of	$$$f(x)$$$.	For	example,	if	$$$x=5$$$,	then	$$$f(5)=2\cdot5+3=13$$$.Graphical	RepresentationTo	understand	the	behavior	of	a	function,	we	often	create	a	graphical	representation	of	it	on	a	coordinate	plane.	The	x-axis	represents	the	input	variable,	and	the	y-axis	represents	the	output
variable.	Each	point	on	the	graph	corresponds	to	a	pair	of	input	and	output	values.Let's	graph	the	function	$$$f(x)=2x+3$$$.	To	do	this,	we	can	choose	several	values	of	$$$x$$$,	calculate	the	corresponding	$$$f(x)$$$	values,	plot	these	points	on	the	graph,	and	then	graph	a	line	through	these	points,	since	$$$f(x)=2x+3$$$	represents	a	line.Here's
the	table	of	values:$$$x$$$$$$f(x)$$$$$$-2$$$$$$2\cdot(-2)+3=-1$$$$$$-1$$$$$$2\cdot(-1)+3=1$$$$$$0$$$$$$2\cdot0+3=3$$$$$$1$$$$$$2\cdot1+3=5$$$The	resulting	graph	is	shown	below:As	you	move	along	the	x-axis,	the	y-values	change	according	to	the	formula.Concepts:Domain	and	Range:	The	domain	of	a	function	is	the	set	of	all
possible	input	values,	and	the	range	is	the	set	of	all	actual	output	values.	In	our	example,	the	domain	is	all	real	numbers,	and	the	range	is	all	real	numbers.Types	of	Functions:	Functions	can	be	of	different	types:	linear,	quadratic,	exponential,	logarithmic,	trigonometric,	and	more.	Each	type	has	its	unique	characteristics	and	graphical
representation.Slope	and	Rate	of	Change:	The	slope	of	a	function's	graph	represents	the	rate	at	which	the	output	changes	relative	to	the	input.	Steeper	slopes	indicate	faster	changes,	while	shallower	slopes	represent	slower	changes.Why	Choose	Our	Graphing	Calculator?The	tool	can	plot	explicit,	implicit,	polar,	and	parametric	curves.	In	addition,	it
can	graph	tangent	and	normal	lines,	systems	of	inequalities,	slope	fields,	sets	of	points,	etc.	There	are	many	options	to	customize	our	graphs.Our	calculator	has	been	carefully	designed	for	ease	of	use.	You'll	find	value	in	its	user-friendly	interface,	which	simplifies	the	graphing	process.Our	calculator	is	carefully	designed	to	provide	consistently
accurate	results	every	time	you	use	it.FAQGraphing	is	the	process	of	visually	representing	data	or	functions	on	a	coordinate	plane.	It	involves	plotting	points,	lines,	or	curves	to	illustrate	relationships	between	variables,	making	complex	information	more	accessible	and	understandable.To	graph,	enter	a	mathematical	function	or	data	into	the
calculator	and	it	will	generate	a	graphical	representation.	For	data,	the	calculator	will	plot	points	on	a	coordinate	plane,	and	for	a	function,	it	will	create	a	graph	showing	how	the	output	depends	on	the	input.Our	calculator	supports	a	wide	range	of	functions	you	can	graph:	explicit,	implicit,	polar,	and	parametric	functions.	You	can	also	plot	a	set	of
points	and	much,	much	more.	This	allows	you	to	create	graphs	to	visualize	data	trends,	explore	functions,	and	analyze	relationships	between	variables.Graphing	is	important	in	science	because	it	allows	scientists	to	visualize	and	analyze	data	effectively.	This	helps	identify	trends,	correlations,	and	patterns	in	experimental	results.	Graphs	also	help
scientists	communicate	their	findings,	make	predictions,	and	understand	relationships	between	variables,	which	is	critical	for	scientific	research	and	experimentation.	As	for	example,	consider	a	piecewise	function	for	calculating	domain	and	range.	For	calculating	the	domain	of	piecewise	function,	together	with	the	union	of	those	three	intervals	from
the	three	sub-functions	conditions.	So	the	domain=(-∞,	0)∪[0,	1]∪(1,	∞)=(-∞,	∞)	Calculating	the	range	of	this	piecewise	function:	For	the	First	sub-function	f(x)=x2	where	x
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