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Thanks	to	Omar	Sedki,	for	the	push	to	makes	simple,	yet	superb,	online	charts,	with	a	live	preview	when	you	change	the	data.Create	a	line	graph,	bar	graph,	or	radar	graph,	and	then	edit	it	to	“real	time”.	In	this	section:	Recognize	the	characteristics	of	polynomial	function	graphs.	Use	the	zero	factoring	of	polynomial	functions.	Identify	the	zeros	and	their	multiplicities.	Determine	the	final	behavior.	Understand	the	relationship	between	grade	and	turning	points.
Graphical	polynomial	functions.	Use	the	intermediate	value	theorem.	Revenues	in	millions	of	dollars	for	a	fictitious	wiring	company	from	2006	to	2013	are	shown	in	Table	1.	Year	2006	2007	2008	2009	2010	2011	2012	2013	Revenues	52.4	52.8	51.2	49.5	48.6	48.6	48.7	47.1	Table	1	Revenues	can	be	modeled	by	the	polynomial	function	R	(t)	=0.037	t	4	+1.414	t	3	Ã¢Â¢¢Â¢19.777	t	2	+118.696tÂ¢Â¤20	5.332	R	(t)	=	0.037	t	4	+1.414	t	3	-19.777	t	2	+118.696t
205.332	where	R	R	represents	revenue	in	millions	of	dollars	and	t	represents	the	year,	with	t=6	t=6	corresponding	to	2006.	At	what	intervals	do	revenues	increase	for	the	company?	At	what	intervals	do	the	companyâs	revenues	decline?	These	questions,	along	with	many	others,	can	be	answered	by	examining	the	graph	of	the	polynomial	function.	We	have	already	explored	the	local	behavior	of	quadratics,	a	particular	case	of	polynomials.	In	this	section	we	will
explore	the	local	behavior	of	polynomials	in	general.Polynomial	functions	of	grade	2	or	higher	have	graphs	without	sharp	edges;	remember	that	these	types	of	graphs	are	called	smooth	curves.	Polynomial	functions	also	display	graphs	without	interruption.	Curves	without	interruption	are	called	continuous.	Figure	1	shows	a	graph	representing	a	polynomial	function	and	a	graph	representing	a	non-polynomial	function.	Figure	1	Which	of	the	graphs	in	Figure	2
represents	a	function	The	graphs	f	f	and	h	are	polynomial	graphs	The	graphs	of	G	G	G	and	K	K	are	graphs	of	different	functions	from	the	polynomials.	The	graph	of	the	G	G	function	has	an	acute	angle.	The	graph	of	the	K	K	function	is	not	continuous.	All	polynomial	functions	have	all	the	real	numbers?	Yes.	Any	real	number	is	a	valid	input	for	a	polynomial	function.	We	remind	you	that	if	f	f	is	a	polynomial	function,	the	values	of	x	x	for	which	f	(x)	=	0	f	(x)	=	0	are
called	zeros	of	f.	f.	If	the	polynomial	function	equation	can	be	factored,	we	can	set	each	factor	equal	to	zero	and	resolve	zeros.	We	can	use	this	method	to	find	intercepts	x-	x-	because	the	intercepts	x-	x	-	we	find	the	input	values	when	The	output	value	is	zero.	For	general	polynomas,	this	can	be	a	demanding	perspective.	While	the	quadratica	can	be	resolved	using	the	relatively	simple	quadratic	formula,	the	corresponding	formulas	for	the	cubic	polynomes	and
fourth	degree	are	not	simple	enough	to	remember,	and	there	are	no	formulas	for	higher	degree	general	polynomials.	As	a	result,	we	will	limit	ourselves	to	three	cases:	the	polynomial	can	be	made	with	known	methods:	maximum	common	factor	and	trinomial	factorization.	The	polynomial	is	given	in	factored	form.	The	technology	is	used	to	determine	the	interceptions.	Given	a	polynomial	function	F,	F,	find	the	X-intercepts	by	factoring.	Set	f	(x)	=	0.	f	(x)	=	0.	If	the
polynomial	function	is	not	given	facted	form:	exclude	all	common	monomial	factors.	Invoice	any	combination	binomial	or	trinomio.	Set	each	factor	equal	to	zero	and	resolve	to	find	X-X-	interceptions.	Find	the	X-intercepts	of	f	(x)	=	x	6	-3	x	4	+2	x	2.	f	(x)	=	x	6	-3	x	4	+2	x	2.	We	can	try	to	factize	this	polynomial	to	find	solutions	for	f	(x)	=	0.	f	(x)	=	0.	x6Ã	¢	â	¢	3x4	+	2x2	=	0	factor,	outã,	the	largest	common	factor	,.	X	2	(x	4	Ã	¢	â	¢	3	x	2	+2)	=	0	factor,	tea,	Trinomial.
X	2	(x	2	Ã	¢	â	¢	1)	(x	2	Ã	¢	¢	2)	=	0	set	factor	is	equal	to	zero.	x6â¤3x4+2x2	=	0	Factor	out	the	largest	common	factor.	x	2	(x	4	â¤3	x	2	+2)	=	0	0X	2	(x	2	Â'1)	(x	2	Â'2)	=	0	Set	each	factor	equal	to	zero.	(x2Â'1)	=	0	(x2Â'2)	=	0	x2	=	0	x2	=	1	or	x2	=	2	x	=	0	x	=	Â	±	1	x	=	Â	±	2	(x2Â'1)	=	0	(x2	'2)	=	0	x2	=	0	x2	=	1	or	x2	=	2	x	=	0	=	=	=	0	x	=	Â	±	1	x	=	Â	±	1	x	=	Â	±	1	x	=	±	=	±	1	x	=	Â	±	=	Â	±	1	x	=	Â	±	=	Â	±	=	Â	±	=	Â	±	1	x	=	±	1	x	=	Â	±	=	±	=	=	Â	±	=	Â	±	1	x
=	=	Â	±	1	x	=	Â	±	=	=	=	=	=	=	Â	±	1	x	=	Â	±	=	=	=	=	=	=	=	Â	±	1	x	=	±	2	This	gives	us	five	X-intercepts:	(0.0),	(1.0),	(Â'1	,	0)	(2,	0)	(0.0)	(1.0)	(1.0)	(2,	0),	and	(Â	'2,	0).	(Â	'2,	0).	See	Figure	3.	We	can	see	that	this	is	a	uniform	function	because	it	is	symmetrical	about	the	Y	axis.	Find	the	X	intercetti	(x)	=	x	3	Â'5	x	2	Â'x	+	5.	f	(x)	=	x	3	Â'5	x	2	Â'x	+	5.	x	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=
=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=
=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=
=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=
=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	5	There	are	three	X-intercepts:	(1.0),	(1.0),	(â1.0),	(1.0),	and	(5.0).	(5.0).	See	figure	4.	Find	the
Y-	and	X-intercepts	of	G	(X)	=	(xâ'2)	2	(2x	+	3).	g	(x)	=	(xÂ'2)	2	(2x	+	3).	The	Y	interception	can	be	found	by	evaluating	G	(0).	G	(0).	G	(0)	=	(022)	2	(2	(0)	+3)	=	12	g	(0)	=	(02)	2	(2	(0)	+3)	=	12	Then	the	interception	is	(0.12).	(0.12).	X-intercepts	can	be	found	resolving	g	(x)	=	0.	g	(x)	=	0.	(xÂ'2)	2	(2x	+	3)	=	0	(xÂ'2)	2	(2x	+	3)	=	0	(xÂ'2)	2	=	0	(2x	+	3)	=	0	xÂ'2	=	0	Ox	=	Â'32	x	=	2	(xÂ'2)	2	=	0	(2x	+	3)	=	0	x2	=	0	x	=	0	=	0	=	0	=	0	=	32	2	So	the	XTERs	are	(2.0)
(2.0)	and	(Â	'3	2,	0).	(Â	'3	2,	0).	We	can	always	verify	that	our	answers	are	reasonable	using	a	graphite	computer	for	graphic	the	polynomial	as	shown	in	figure	5.	Find	the	X-intercepts	of	H	(X)	=	x	3	+4	x	2	+	xÂ'6.	H	(x)	=	x	3	+4	x	2	+	xÂ'6.	This	polynomial	is	not	fit	It	has	no	common	factors,	and	it	does	appears	to	be	decisive	using	previously	discussed	techniques.	Fortunately,	we	can	use	the	technology	to	find	the	intercepts.	Keep	in	mind	that	some	values	make
graphics	difficult	by	hand.	In	these	cases,	we	can	use	graphite	utilities.	Looking	at	the	graph	of	this	function,	as	shown	in	Figure	6,	it	appears	that	there	are	x-interchanges	to	x=3,2,	x=3,2,	and	1.
============================================================================================================================================================================================================================================================================================
Each	x-interception	corresponds	to	a	zero	of	the	polynomial	function	and	each	zero	produces	a	fa	Tore,	so	we	can	now	write	the	polynomium	in	a	weighted	form.	h(x)	=	x	3	+4	x	2	+x6	=	(x+3)(x+2)(x1)	h(x)	=	x	3	+4	x	2	+x6	=	(x+3)(x+2)(x1)	Find	the	y-	and	x-interchanges	of	the	function	f(x)=	x	4'19x	2	+30x.	f(x)=	x	4-19-x	2+30x.	Graphics	behave	differently	with	various	x-interchanges.	Sometimes	the	graph	crosses	the	horizontal	axis	at	a	intercept.	Other	times,
the	graph	will	touch	the	horizontal	axis	and	bounce	out.	Suppose,	for	example,	you	graph	the	function	shown.	f(x)=(x+3)	(x	x	2)	2	(x+1)	3	f(x)=(x+3)	(xx2)	2	(x+1)	3	Notice	in	Figure	7	that	the	behavior	of	the	function	in	each	of	the	x-interchanges	is	different.	Figure	7	Identify	the	behavior	of	the	graph	to	an	x	intercept	by	examining	the	multiplicity	of	zero.	The	x-intercept	x=3	x=3	is	the	solution	of	the	equation	(x+3)=0.	(x+3)=0.	The	graph	goes	directly	through
the	x=3	intercept.	x=3.	The	factor	is	linear	(has	a	degree	of	1),	so	the	behavior	close	to	the	interception	is	like	of	a	line	Ã	¢	Â	Â	passes	directly	through	the	interception.	We	call	it	unique	because	©	zero	zero	corresponds	to	a	single	factor	of	the	function.	x-intercect	x	=	2	x	=	2	is	the	repeated	equation	solution	(x	Ã	¢	Â)	2	=	0.	(XÃ	¢	Â)	2	=	0.	The	graph	touches	the	interception	axis	and	changes	direction.	The	factor	is	the	dial	(grade	2),	then	the	behavior	near	the
interception	is	similar	to	that	of	a	quadratiche226	Â	Â	bounces	from	the	horizontal	interception.	(Xa	Â	£)	2	=	(xÃ	¢	Â	Â)	(Xa	£;)	(xÃ	¢	;;;;;;)	The	factor	is	repeated,	ie	the	factor	(xx	=	;;;;	;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;	the	number	of	times	that	a	given	factor	appears	in	a	form	of	a	polynomial	equation	calculation	is	called	the	multiplicity.	the	zero	associated	with	this	factor,	x	=	2,	x	=	2,	has	multiplicity	2	©	because	the	factor	(Xa	£;)	(xÃ	¢;	Â	Â)	occurs	twice.
intercect	x-x	=	226;	Â	Â	x	=	226;	Â	is	the	repeated	solution	of	the	factor	(x	+	1)	3	=	0	.	(x	+	1)	3	=	0.	the	graph	passes	through	the	interception	axis,	but	before	flattens	a	bit	'.	This	factor	is	cubic	(grade	3),	then	the	behavior	near	the	interception	is	like	that	of	a	cubic	Ã	¢	Â	Â	with	the	same	S-shape	near	the	interception	as	the	toolkit	function	f	(x)	=	x	3.8;	f	(x)	=	x	3.	the	call	triple	zero,	or	zero	with	multiplicity	3.	To	the	zeros	with	equal	multiplicity,	graphs	touch	or
are	tangent	to	the	x	axis.	For	the	zeros	with	various	odd,	the	graphs	intersect	or	inter	secano	the	x	axis.	See	Figure	8	for	examples	of	polynomial	functions	graphics	with	multiplicity	1,	2	and	3.	Figure	8	For	further	even	powers,	such	as	4,	6,	and	8,	the	graph	will	touch	and	will	bounce	from	the	horizontal	axis	but,	for	each	uniform	power	increase	,	the	flattering	graph	will	appear	as	it	approaches	and	leaves	the	x-axis.	For	more	odd	powers,	such	as	5,	7	and	9,	the
graph	still	will	cross	the	horizontal	axis,	but	for	every	increasing	odd	power,	the	graph	will	appear	flattering	as	it	approaches	and	leaves	the	x-axis.	If	a	polynomial	a	factor	of	form	a	(xh)	p,	(xh)	p,	p	behaviour	near	x-	x-	intercept	h	h	is	determined	by	the	power	p.	p.	We	say	that	x=h	x=h	is	a	zero	of	multiplicity	p.	p.	The	graph	of	a	polynomial	function	will	touch	the	x-zero	axis	with	also	multiplications.	The	graph	will	cross	the	x-zero	axis	with	odd	multiplicity.	The
sum	of	multiplications	is	the	degree	of	polynomial	function.	Given	a	graph	of	a	polynomial	function	of	degree	n,	n,	identify	zeros	and	their	multiplications.	If	the	graph	crosses	the	x	axis	and	appears	almost	linear	to	the	interception,	it	is	a	single	zero.	If	the	graph	touches	the	x	axis	and	bounces	from	the	axis,	it	is	one	zero	with	a	multiplicity	equal.	If	the	graph	crosses	the	x-zero	axis,	it	is	one	zero	with	a	odd	multiplicity.	The	sum	of	multiplications	is	n.	Use	the	graph
of	the	Grade	6	function	in	Figure	9	to	identify	the	zeros	of	the	function	and	their	possible	multiplications.	The	polynomial	function	is	grade	6.	The	sum	of	multiplications	must	be	6.	Starting	from	the	left,	the	first	zero	occurs	at	x=−3.	x=−3.	The	graph	touches	the	x	axis,	so	the	multiplicity	of	zero	must	be	equal.	The	zero	of	−3	−3	is	very	likely	that	multiplicity	2.	2.	The	next	zero	occurs	at	x=−1.	x=−1.	The	chart	seems	almost	linear	at	this	point.	This	is	a	single	zero
of	multiplicity	1.	The	last	zero	occurs	at	x=4.	x=4.	The	graph	crosses	the	x	axis,	so	the	multiplicity	of	zero	must	be	strange.	We	know	that	the	multiplicity	is	likely	3	and	that	the	sum	of	multiplications	is	6.	Use	the	graph	of	the	Grade	9	function	in	Figure	10	to	identify	the	zeros	of	the	function	and	their	multiplications.	As	we	have	already	learned,	the	behavior	of	a	graph	of	a	polynomial	function	of	the	form	f(x)=	to	n	x	n	+	to	n−1	x	n−1	+...+	to	1	x+	to	0	f(x)=	to	n	x
n	+	to	n−1	x	n−1	+...+	to	1	x+	to	0	will	ultimately	increase	or	fall	as	x	increases	without	limits	and	fall	as	x	decreases	x	decreases	without	limit.	That's	whyvery	large,	say	100	or	1.000,	the	main	term	output	dimensions.	The	same	applies	to	very	small	entrances,	such	as	1000's	or	1000s.	Remember	that	we	call	this	behavior	the	final	behavior	of	a	function.	As	we	pointed	out	when	discussing	square	equations,	when	the	main	term	o	f	a	polynomial	function,	n	x	n,	n	x
n,	is	an	equal	power	function,	as	x	x	increases	or	decreases	without	bond,	f(x)	f(x)	f(x)	f(x)	increases	without	bond.	When	the	main	term	is	a	variable	power	function,	as	x	x	decreases	without	binding,	f(x)	f(x)	also	decreases	without	constraints;	as	x	x	increases	without	constraint,	f(x)	f(x)	f(x)	increases	even	without	constraint.	If	the	main	term	is	negative,	it	will	change	the	direction	of	the	final	behavior.	Figure	11	summarises	all	four	cases.	Figure	11	In	addition	to
the	final	behavior,	remember	that	we	can	analyze	a	polynomial	functionality	is	128;	It's	local	behavior.	It	can	have	a	turning	point	where	the	graph	changes	from	increase	to	decrease	(increasing	to	decrease)	or	decreasing	(decreasing).	See	the	graph	of	the	polynomial	function	f(x)=	x	4'x;	x	x	x	x	x	x	x	x	x	4x	f(x)=	x	4	x+4x	in	figure	12.	The	graph	has	three	turning	points.	Figure	12	This	function	is	a	fourth	degree	polynomial	function	and	has	three	turning	points.
The	maximum	number	of	turning	points	of	a	polynomial	function	is	always	one	less	than	the	degree	of	function.	A	turning	point	is	a	point	in	the	graph	where	the	graph	changes	from	increase	to	decrease	(ascending	to	fall)	or	decreasing	(falling	to	rise).	A	polynomial	of	degree	n	shall	have	no	more	than	n226;	It's	turning	points.	Find	the	maximum	number	of	turning	points	for	each	polynomial	function.	f(x)=226;	136?	East	147?	"F(x)a"	E	\\\\\\\\\14777;	\\\	147777;	\
2x	2)f(x)=226;	(1+2	x	2	x	2	x	2's	rewrite	the	polynomial	function	in	descending	order:	f(x)=4	x	5's;	x	3rd?	3	x	x	x	x	+1	f)=4	x	5's?	x	3-x	x	x	2+1	identify	the	degree	of	polynomial	function.	Polynomial	function	is	grade	5.	The	maximum	number	of	Items	51=4.	51=4.	b	First,	identify	the	main	term	of	the	polynomial	function	if	the	function	has	been	extended.	So,	identify	the	degree	of	polynomial	function.	This	polynomial	function	is	grade	4.	The	maximum	number	of
turning	points	is	4x1=3.	4-1-3.	We	can	use	what	we	have	learned	about	the	multiplicities,	the	final	behavior	and	the	turning	points	to	chart	polynomial	functions.	Let's	put	it	all	together	and	look	at	the	steps	needed	to	run	the	polynomial	function	graph.	Given	a	polynomial	function,	draw	the	graph.	Find	the	wiretaps.	Check	the	symmetry.	If	the	function	is	a	uniform	function,	its	graph	is	symmetrical	on	the	y-axis,	i.e.	f(x)=f(x).	f(x)=f(x).	If	a	function	is	odd,	its	graph
is	symmetrical	on	the	origin,	i.e.	f(x)=f(x).	f(x)=f(x)	Use	zero	multiplications	to	determine	polynomial	behavior	at	x-x	interchanges.	Determine	the	final	behavior	by	examining	the	main	term.	Use	the	end	behavior	and	the	intercept	behavior	to	draw	a	graph.	Make	sure	the	number	of	turning	points	does	not	exceed	one	less	than	the	polynomial	grade.	Optionally,	use	the	technology	to	control	the	graph.	Sketch	a	graph	of	f(x)=2	(x+3)	2	(x5).	f(x)=2	(x+3)	2	(x5).	This
graph	has	two	x-intercepts.	A	x=3,	x=3,	the	factor	is	squared,	indicating	a	multiplicity	of	two.	The	graph	will	bounce	back	to	this	x-intercept.	At	x=5,	x=5,	the	function	has	a	multiplicity	of	one,	indicating	the	graph	will	cross	through	the	axis	to	this	interception.	Interception	y	is	evaluated	by	f(0).	f(0)	f(0)	="2"	(0+3)	2	(05)="90	f(0)="2"(0+3)	2	(05)="2-9(5)="90	L'Interception"	(0,90).	(0,90).	In	addition,	we	can	see	the	main	term,	if	this	polynomium	has	been
multiplied,	it	would	be	2x	3,	2x	3,	so	the	final	behavior	is	of	a	vertically	reflected	cube,	with	diminishing	outputs	as	inputs	approach	infinity,	infinity,	ocytes	increase	as	inputs	approach	the	infinite	negative.	See	Figure	13.	to	sketch	this,	we	consider	that:	as	x’the	function	f	(x)	â	¢,	f	(x)	â	¢¢¢¢,	so	we	know	that	the	graph	begins	in	the	second	dial	and	is	decreasing	towards	the	x-x-	axis.	Since	f	(â¤x)	=â¤TM2	(â¤¤¤x+3)	2	(â¤¤x)	=â¢¢¢¢¢¢¢¢¢¤¤¤x+3)	2	(â¤¤xâ¢¢5)	is
not	equal	to	f	(x,)	f	(x,)	the	graph	does	not	show	symmetry.	a	(â¤3,0),	(â¤3,0),	the	chart	bounces	off	the	x	axis,	so	the	function	must	begin	to	increase.	A	(0.90),	(0.90),	the	graph	crosses	the	axis	y	all’intercetta	y.	See	Figure	14.	somewhere	after	this	point,	the	chart	must	go	back	or	start	decreasing	towards	the	horizontal	axis	because	the	chart	passes	through	the	next	intercept	at	(5.0).	(5.0).	See	Figure	15.	as	xâ
xââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ	Using	technology,	we	can	create	the	graph	for	the	polynomial	function,	shown	in	figure	16,	and	verify	that	the	resulting	chart	looks	like	our	sketch	in	figure	15.	figure	16	the
complete	graph	of	the	polynomial	function	f(x)=â2	(x+3)	2	(xâ5)	f(x)=â2	(x+3)	2	(xâ5)	draws	a	graph	of	f(x)=	1	4	x	(xâ1)	4	(x+3)	3	.	f(x)=	1	4	x	(xâ1)	4	(x+3)	3	.	in	some	situations,	we	can	know	two	points	on	a	chart	but	not	zeros.	If	these	two	dots	are	on	the	opposite	sides	of	the	x	axis,	we	can	confirm	that	there	is	one	zero	among	them.	We	consider	a	polynomial	function	f	f	whose	graph	is	smooth	and	continuous.	the	intermediate	values	theorem	states	that	for	two
numbers	a	and	b	in	the	f,	f,	if	a
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