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Tangent	to	a	circle	from	an	external	point

Tangent	to	a	circle	from	an	external	point	formula.	Length	of	tangent	to	a	circle	from	an	external	point	formula.	Equation	of	tangent	to	a	circle	from	an	external	point	pdf.	Equation	of	tangent	to	a	circle	from	an	external	point	formula.	Line	tangent	to	a	circle	from	an	external	point.	Equation	of	tangent	to	a	circle	from	an	external	point.	Length	of
tangent	to	a	circle	from	an	external	point.	How	to	draw	a	tangent	to	a	circle	from	an	external	point.

simple	curve	of	euclidea	geometry	this	article	concerns	the	shape	and	the	mathematical	concept.	for	other	oi,	see	circle	(disambiguation.)	"360	degrees"	and	"360°"	redirect	here.	for	others,	see	360	degrees	(disambiguation.)	.	redirects	here.	for	the	song,	see	the	circle	red	circle	(black,)	which	is	measured	by	its	circumference	(c,)	diameter	(d)	in	blue,
and	radius	(r)	in	red;	its	center	(or)	is	green.	parallelo	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	equivalent	is	the	curve	drawn	from	a	point	moving	in	a	plane	so	that	its	distance	from	a	given	point	is	constant.	the	distance	between	any	point	of	the	circle	and	the	center	is	called	radius.	This	article	covers	circles	in	Euclidean	geometry,	and	in	particular	the
Euclidean	plane,	except	where	otherwise	noted.	Specifically,	a	circle	is	a	simple	closed	curve	that	divides	the	plane	into	two	regions:	an	interior	and	an	exterior.	in	daily	life,	the	term	circle	can	be	oated	interchangeably	to	refer	to	the	boundary	of	the	figure,	or	to	the	whole	figure	including	its	interior;	in	strict	technical	oo,	the	circle	is	only	the	border
and	all	the	figure	is	called	a	disk.	a	circle	can	also	be	defined	as	a	special	type	of	ellipse	where	the	two	seals	areand	eccentricity	is	0,	or	the	two-dimensional	form	that	encloses	most	area	per	square	perimeter	unit,	using	the	calculation	of	variations.	The	definition	of	Euclid	A	circle	is	a	flat	figure	bounded	by	a	curved	line,	and	such	that	all	straight
lines	drawn	from	a	certain	point	within	it	to	the	boundary	line,	are	equal.	The	border	line	is	called	circumference	and	point,	its	center.—	Euclid,	Elements,	Book	I[1]:	4	Topological	definition	In	the	field	of	topology,	a	circle	is	not	limited	to	the	geometric	concept,	but	to	all	its	homeomorphisms.	Two	topological	circles	are	equivalent	if	one	can	be
transformed	into	another	through	a	deformation	of	R3	on	itself	(known	as	environmental	isotopia).	[2]	Terminology	Annulus:	a	ring-shaped	object,	the	region	bounded	by	two	concentric	circles.	Arc:	any	connected	part	of	a	circle.	Specify	two	final	points	of	an	arch	and	a	center	allows	two	arches	that	together	make	up	a	complete	circle.	Center:	the
equidistant	point	from	all	points	on	the	circle.	Chord:	a	line	segment	whose	endpoints	are	on	the	circle,	thus	splitting	a	circle	into	two	segments.	Circumference:	the	length	of	a	circuit	along	the	circle,	or	the	distance	around	the	circle.	Diameter:	a	line	segment	whose	endpoints	are	located	on	the	circle	and	passing	through	the	center;	or	the	length	of
that	line	segment.	This	is	the	largest	distance	between	two	points	on	the	circle.	It	is	a	special	case	of	an	agreement,	namely	the	longest	agreement	for	a	certain	circle,	and	its	length	is	twice	the	length	of	a	ray.	Disc:	the	plane	region	delimited	by	a	circle.	Lenten:	the	common	region	(the	intersection	of)	two	overlapping	discs.	Passant:	a	straight	line
coplanar	that	has	no	point	in	common	with	the	circle.	Radio:	a	line	segment	that	combines	the	center	of	a	circle	with	any	single	point	on	the	circle	itself;	or	the	length	of	such	a	segment,	which	is	half	(the	length	of)	a	diameter.	Sector:	a	region	bordered	by	two	radii	of	equal	length	with	a	common	center	and	one	of	the	two	possible	arches,	determined
by	this	center	and	the	endpoints	of	the	radii.	Segment:	a	region	bordered	by	an	agreement	and	one	of	the	arches	linking	the	final	points	of	the	agreement.	The	length	of	the	agreement	imposes	a	limit	lower	than	the	diameter	of	the	possible	arches.	Sometimes	the	term	segment	is	used	only	for	regions	that	do	not	contain	the	center	of	the	circle	to
which	their	arc	belongs.	Secant:	an	extended	agreement,	a	straight	line	coplanar,	intersecting	a	circle	in	two	points.	Semicircolare:	one	of	the	two	possible	arches	determined	by	the	final	points	of	a	diameter,	taking	its	central	point	as	a	center.	In	common	non-technical	use	can	mean	the	inside	of	the	two-dimensional	region	bounded	by	a	diameter	and
one	of	its	arches,	which	is	technically	called	a	disk	medium.	A	disk	medium	is	a	special	case	of	a	segment,to	say	the	greatest.	Tangent:	a	straight	line	that	has	a	single	point	in	common	with	a	circle	("touches	the	circle	at	this	point").	All	specified	regions	can	be	considered	open,	i.e.	nottheir	borders,	or	as	closed,	including	their	respective	borders.
chord,	secant,	tangent,	radius	and	arc	diameter,	sector	and	segment	history	the	compass	in	this	manuscript	of	the	18th	century	is	a	symbol	of	the	act	of	creation	of	god.	also	notice	the	circular	form	of	the	alo.	the	circle	of	word	derives	from	the	Greek	κίρκος/κύκλος	(kirkos/kuklos),	itself	a	metathesis	of	the	omerian	Greek	κρίκος	(krikos,)	meaning	hoop
or	ring.	[3]	the	origins	of	circus	and	circuit	words	are	closely	related.	circular	silk	piece	with	Mongolian	images	circles	in	an	old	Arabic	astronomical	design.	the	circle	is	known	from	before	the	beginning	of	recorded	history.	natural	circles,	such	as	the	moon,	the	sun,	and	a	short	vegetal	stem	blowing	in	the	wind	on	the	sand,	forming	a	circle	in	the
sand.	the	circle	is	the	base	for	the	wheel,	which,	with	related	inventions	like	gears,	makes	possible	much	of	the	modern	machinery.	in	mathematics,	the	study	of	the	circle	helped	inspire	the	development	of	geometry,	astronomy	and	calculation.	primitive	science,	in	particular	geometry	and	astronomy	and	astronomy,	was	connected	to	the	divine	for
most	medieval	scholars,	and	many	believed	that	there	was	something	inherently	divine	or	perfect	that	could	be	found	in	circles.	[4][5]	some	highlights	in	the	history	of	the	circle	are:	1700	BC	–	the	rhind	papyrus	gives	a	method	to	find	the	area	of	a	circular	field.	the	result	corresponds	to	256/81	(3.16049...)	as	an	approximate	value	of	π.[6]	tughrul
tower	from	within	300	BC	–	the	book	3	of	euclid	elements	deals	with	the	properties	of	the	circles.	in	the	seventh	letter	of	platoon	there	is	a	detailed	definition	and	an	explanation	of	the	circle.	platone	explains	the	perfect	circle,	and	how	it	is	different	from	any	design,	words,	definition	or	explanation.	1880	c	–	lindemann	shows	that	π	is	transcendental,
effectively	setting	the	thousandth	anniversary	problem	of	squaring	the	circle.	[7]	results	analytical	main	article:	circumference	the	circumference	ratio	of	a	circle	to	its	diameter	is	π	(pi,)	an	irrational	constant	approximately	equal	to	3.141592654.	Thus	the	circumference	c	is	connected	to	the	radius	r	and	diameter	d	by:	c	=	2	π	r	=	π	d	.	{\displaystyle
C=2\pi	r=\pi	d\,.}	area	enclosed	by	a	circle	=	π	×	area	of	the	square	shaded	main	article:	area	of	a	circle	as	demonstrated	by	Archimedes,	in	its	measurement	of	a	circle,	the	area	enclosed	by	a	circle	is	equal	to	that	of	a	triangle	whose	base	has	the	length	of	the	circle	circumference	and	whose	height	is	equal	to	the	radius	of	the	circle,[8]	which	is
multiplied	by	the	square	radius:	a	r	and	a	=	π	r	2	.	{\displaystyle	\mathrm	{area}\=pi	r^{2}.\,}	equivalently,	indicating	the	diameter	of	d,	a	r	and	a	=	π	d	2	4	≈	0	.	7854	d	2	,	{\displaystyle	\mathrm	{area}	{\=frac	{\pi	d^{2}}{4}}\approx	0{.}7854d^{2},(the	side	of	which	is	length	d).	The	circle	is	the	curve	of	the	plane	that	enclosesarea	for	a	given
arch	length.	This	concerns	the	circle	to	a	problem	in	the	calculation	of	variations,	namely	isoperimetric	inequality.	Cartesian	coordinates	R	=	1	radius	circle	(a,	b)	=	(1.2,	−0.5)	Equation	of	a	circle	In	a	x-y-cartesian	coordinate	system,	the	circle	with	central	coordinates	(a,	b)	and	r	radius	is	the	set	of	all	points	(x,	y)	such	that	(	x	−	a)	2	+	(	y	−	b	)	2	=	r	2
.	{\displaystyle	x-a)^{2}+(y-b)^{2}=r^{2.	This	equation,	known	as	the	equation	of	the	circle,	follows	from	the	Pythagorean	theorem	applied	at	any	point	of	the	circle:	as	shown	in	the	adjacent	diagram,	the	radius	is	the	hypotenuse	of	a	triangle	on	the	right,	whose	other	sides	are	|x	−	a|	and	|y	−	b.|	If	the	circle	is	centered	on	the	origin	(0,	0)	then	the
equation	simplifies	to	x	2	+	y	2	=	r	2	.	{\displaystyle	x^{2}+y^{2}=r^	{2.	=	b	=	r	{\displaystyle	y=b+r\,\sin	t,\c=	In	this	parameterization,	the	relationship	between	t	and	r	can	be	interpreted	geometrically	as	the	stereographic	projection	of	the	line	that	passes	through	the	center	parallel	to	the	x	axis	(see	the	replacement	of	the	middle	angle
Tangent).	However,	this	parameterization	only	works	if	t	is	done	for	range	not	only	through	all	reals	but	also	at	a	point	in	infinity;	Otherwise,	the	leftmost	point	of	the	circle	would	be	omitted.	Shape	at	3	points	x	3	−	x	−	x	,	,	,	,	,	,	,	,	,	,	,	,	(	x	3	,	y	3	)	{\displaystyle	x	},y_{1}	),(x_{2}),(x_{3},y_{3	not	on	a	line	is	obtained	by	a	3	point	conversion	of	a	circle
equation:	{\displaystyle	{\frac}{\color	green}-x_{1})({\color	green}x}-x_{2})+({\color	red}-y_{1})({\color	red}-y_{2})}{({\color	x_{3}-y_{1})({\color	green}-x_{2})-({\"_{3}{\"}{\"_{3})}{\"}{\"{\"{\"{\"{\"{\"}{\"}{\"{\"{\"}{\"{\"}{\"}{\"}{\"}{\"}{\"{\"{\"{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"{\"}{\"}{\"}{\"}{\"}{\"}{\"}{	Homogeneous
form	In	homogeneous	coordinates,	each	conical	section	with	the	equation	of	a	circle	has	the	form	x	2	+	y	2	−	2	a	x	z	−	2	y	z	+	c	z	2	=	0.	{\displaystyle	x^{2}+y^{2}-2axz-2byz+cz^{2}=0.	It	can	be	shown	that	a	conical	section	is	a	circle	exactly	when	it	contains	(when	extended	toOverall	project	plan)	I(1:	i:	0)	and	J(1:	−i:	0).	These	points	are	called
endless	circular	points.	Polar	Coordinates	In	polar	coordinates,	the	equation	of	a	circle	is	r	2	−	2	r	0	cos	⁡	(	θ	−	φ	)	+	r	0	2	=	2	,	{\displaystyle	r^{2}-2r_{0}\cos(\theta	-\phi	)+r_{0}^{2}=a^{2},}	where	a	circle	radius,	(r	θ	)	{\displaystyle	For	a	circle	centered	on	the	origin,	i.e.	r0	=	0,	this	simply	reduces	to	r	=	a.	When	r0	=	a,	or	when	the	origin	is	on
the	circle,	the	equation	becomes	r	=	2	a	cos	⁡	(	θ	−	φ	)	.	{\displaystyle	r=2a\cos(\theta	-\phi	}	.	In	the	general	case,	the	equation	can	be	resolved	by	r,	giving	r	=	r	0	cos	⁡	(	θ	−	φ	)	±	2	−	r	0	2	sin	2	⁡	(	θ	−	φ	)	.	Note	that	without	the	±	sign,	the	equation	in	some	cases	would	describe	only	half	circle.	Complex	plan	Overall,	a	circle	with	center	to	c	and	radius
r	has	the	equation	|	z	−	c	|	=	r	.	{\displaystyle	|z-c|=r.}	In	parametric	form,	this	can	be	written	as	z	=	r	and	t	+	c	.	{\displaystyle	z=re^{it}+c.}	The	slightly	generalized	equation	p	z	̄	+	g	z	+	g	z	̄	=	q	{\displaystyle	pz{\overline	{z}}+gz+{\overline	{gz}}=q}	for	real	p,	q	and	g	complex	is	sometimes	called	a	generalized	circle.	This	becomes	the	above
equation	for	a	circle	with	p	=	1	,	g	=	−	c	̄	,	q	=	r	2	−	|	c	|	2	{\displaystyle	p=1,\	g=-{\overline	{c}},\	q=r^{2}-|c|^{2}}	,	|	z	−	c	|	2	=	z	̄	̄line	−	c	̄	z	−	c	̄	Not	all	generalized	circles	are	actually	circles:	a	generalized	circle	is	a	circle	(real)	or	a	line.	Tangent	lines	Main	article:	Tangent	lines	to	circles	_{1	−	−	−	−	−	−	−	−	−	−	−	−	attraverso	attraverso
attraverso	attraverso	attraverso	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	If	y1	∞	b,	the	slope	of	this	line	is	d	y	d	x	=	−	x	1	−	a	y	1	−	b	.	{\displaystyle	{\frac}	{}{dx}}=-{\frac	{x_{1}-a}{y_{1}-b}}}.	This	maybe	found	using	implicit	differentiation.	when	the
center	of	the	circle	is	at	the	origin,	then	the	equation	of	the	tangent	line	becomes	x	1	x	+	y	1	y	=	r	2	,	{\displaystyle	x_{1}x+y_{1}y=r^{2},}	and	its	slope	is	d	y	x	=	−	x	1	y	1	.	{\displaystyle	{\frac}	{}{dx}}=-{\frac	{x_{1}}}	each	line	through	the	center	forms	a	line	of	reflection	symmetry,	and	has	rotational	symmetry	around	the	center	for	each
angle.	his	symmetry	group	is	the	Orthogonal	group	O(2,R).	the	rotation	group	alone	is	the	circle	group	t.	all	the	circles	are	similar.	a	circle	circumference	and	the	radius	are	proportional.	the	enclosed	area	and	the	square	of	its	radius	are	proportional.	the	proportionality	constants	are	2π	and	π	respectively	the	circle	that	is	centered	on	the	origin	with
radius	1	is	called	the	circle	of	the	unit.	thought	as	a	large	circle	of	the	sphere	of	unity,	becomes	the	Riemannian	circle.	through	any	three	points,	not	all	on	the	same	line,	there	is	a	unique	circle.	In	the	Cartesian	coordinates	it	is	possible	to	give	explicit	formulas	for	the	coordinates	of	the	center	of	the	circle	and	the	radius	in	terms	of	the	coordinates	of
the	three	data	points.	see	the	circus.	chords	chords	are	equidistant	from	the	center	of	a	circle	if	and	only	if	they	are	equal	in	length.	the	perpendicular	bisector	of	an	agreement	passes	through	the	center	of	a	circle;	equivalent	statements	resulting	from	the	uniqueness	of	the	perpendicular	bisector	are:	a	perpendicular	line	from	the	center	of	a	bisects
circle	the	agreement.	the	line	segment	through	the	center	that	is	biscuitizing	an	agreement	is	perpendicular	to	the	agreement.	if	a	central	angle	and	an	inscribed	corner	of	a	circle	are	divided	by	the	same	agreement	and	on	the	same	side	of	the	agreement,	the	central	angle	is	twice	the	inscribed	corner.	If	two	corners	are	engraved	on	the	same
agreement	and	on	the	same	side	of	the	agreement,	then	they	are	equal.	if	two	corners	are	engraved	on	the	same	rope	and	on	the	opposite	sides	of	the	rope,	then	they	are	complementary.	for	a	cyclic	quadrilateral,	the	outer	corner	is	equal	to	the	inner	opposite	corner.	an	inscribed	angle	removed	from	a	diameter	is	a	right	angle	(see	thales	theorem.)
the	diameter	is	the	longest	chord	of	the	circle.	between	all	circles	with	an	ab	agreement	in	common,	the	circle	with	a	minimum	radius	is	that	with	a	diameter	ab.	if	the	intersection	of	two	agreements	divides	an	agreement	in	lengths	a	and	b	and	divides	the	other	agreement	in	lengths	c	and	d,	then	ab	=	cd.	if	the	intersection	of	two	perpendicular
agreements	divides	an	agreement	in	lengths	a	and	b	and	divides	the	other	agreement	in	lengths	c	and	d,	then	a2	+	c2	+	c2	+	c2	+	c2	+	c2	+	c2	+	c2	+	c2	[9]	the	sum	of	the	square	lengths	of	each	two	agreements	that	intersect	at	a	right	angle	is	the	same	as	any	other	twoperpendiculars	intersecting	at	the	same	pointis	given	by	8r2	−	4p2,	where	r	is
the	circle	radius,	and	p	is	the	distance	from	the	central	point	to	the	intersection	point.	[10]	The	distance	from	one	point	on	the	circle	to	a	certain	rope	time	the	diameter	of	the	circle	is	equivalent	to	the	product	of	distances	from	the	point	to	the	ends	of	the	agreement.[11]:	p.71	Tangent	A	line	designed	perpendicular	to	a	radius	through	the	final	point
of	the	radius	that	is	on	the	circle	is	a	tangent	to	the	circle.	A	line	designed	perpendicular	to	a	tangent	through	the	contact	point	with	a	circle	passes	through	the	center	of	the	circle.	Two	tangents	can	always	be	drawn	to	a	circle	from	anywhere	outside	the	circle,	and	these	tangents	are	equal	in	length.	If	a	tangent	at	A	and	a	tangent	at	B	intersect	at	the
external	point	P,	then	denote	the	center	as	O,	the	angles	.BOA	and	.BPA	are	additional.	If	AD	is	tangent	to	the	circle	at	A	and	if	AQ	is	a	circle	agreement,	then	).DAQ	=	1/2arc	(AQ).	Theorems	Secant-secant	theorem	See	also:	Power	of	a	point	Theorem	of	agreements	states	that	if	two	agreements,	CDs	and	EBs,	intersect	at	A,	then	AC	×	AD	=	AB	×	AE.
If	two	seconds,	AE	and	AD,	they	also	cut	the	circle	to	B	and	C	respectively,	then	AC	×	AD	=	AB	×	AE	(corollary	of	the	rope	theorem).	A	tangent	can	be	considered	a	limiting	case	of	a	second	whose	ends	are	coincident.	If	a	tangent	from	an	external	point	A	meets	the	circle	at	F	and	a	secret	from	the	outside	point	A	meets	the	circle	respectively	at	C	and
D,	then	AF2	=	AC	×	AD	(genera-secant	theorem).	The	angle	between	an	agreement	and	the	tangent	to	one	of	its	endpoints	is	equal	to	a	half	of	the	angle	subtracted	to	the	center	of	the	circle,	on	the	opposite	side	of	the	chord.	If	the	angle	removed	from	the	rope	at	the	center	is	90°,	then	l	=	r	√2,	where	l	is	the	length	of	the	chord,	and	r	is	the	radius	of
the	circle.	If	two	seconds	are	entered	in	the	circle	as	shown	on	the	right,	then	the	A-angle	measurement	is	equal	to	a	half	of	the	difference	in	the	closed	arc	measurements	(D	E	'	{\displaystyle	{\overset	{\frown	}{DE}}}	and	B	C	'	{\displaystyle	{\overset	{\frown	}{BC}}}	).	That	is,	2	,	C	A	B	=	).	D	O	E	−	∠	B	O	C	{\displaystyle	2\angle	{CAB}=\angle
{DOE}-\angle	{BOC}}	,	where	O	is	the	center	of	the	circle	(teorema	secant-secant).	See	also:	Angle	Theorem	inscribed	Corner	Theorem	An	inscribed	angle	(the	examples	are	blue	and	green	corners	in	the	figure)	is	exactly	half	the	corresponding	central	angle	(red).	Therefore,	all	the	inscribed	corners	that	subtending	the	same	arc	(pink)	are	equal.	The
angles	entered	on	the	arc	(brown)	are	complementary.	In	particular,	each	inscribed	angle	that	underlies	a	diameter	is	a	right	angle	(since	the	central	angle	is	180°).	Sagitta	The	sagitta	is	the	vertical	segment.	The	sagitta	(also	known	as	a	verse)	is	a	line	segment	designed	perpendicular	to	an	agreement,	between	the	central	point	of	that	agreement	and
the	arc	of	the	circle.	Dateof	an	agreement	and	the	x	length	of	the	sagitta,the	theorem	can	be	used	to	calculate	the	radius	of	the	unique	circle	that	fits	around	the	two	lines:	r	=	y	2	8	x	+	2	.	{\displaystyle	r={\frac	{y^{2}}{8x}}+{\frac	{x}{2}}}.}	Another	proof	of	this	result,	which	is	based	only	on	two	properties	of	agreements	mentioned	above,	is	the
following.	Given	an	agreement	of	length	y	and	with	sagitta	of	length	x,	since	the	sagitta	intersects	the	central	point	of	the	agreement,	we	know	that	it	is	a	part	of	a	diameter	of	the	circle.	Since	the	diameter	is	twice	the	radius,	the	"mancating"	part	of	the	diameter	is	(2r	−	x)	long.	Using	the	fact	that	a	part	of	an	agreement	sometimes	the	other	part	is
equal	to	the	same	product	taken	along	an	agreement	that	intersects	the	first	agreement,	we	find	that	(2r	−	x)x	=	(y	/	2)2.	Solving	for	r,	we	find	the	required	result.	Construction	compass	and	straight	There	are	many	compass-and-straightedge	constructions	that	lead	to	circles.	The	simplest	and	easiest	is	the	construction	given	the	center	of	the	circle
and	a	point	on	the	circle.	Place	the	fixed	leg	of	the	compass	on	the	central	point,	the	mobile	leg	on	the	point	on	the	circle	and	rotate	the	compass.	Build	the	M	central	point	of	the	diameter.	Build	the	circle	with	the	M	center	through	one	of	the	final	points	of	the	diameter	(it	will	also	pass	through	the	other	end	point).	Build	a	circle	through	points	A,	B
and	C	by	finding	the	perpendicular	bisettors	(red)	of	the	sides	of	the	triangle	(blue).	Only	two	of	the	three	bisectors	are	needed	to	find	the	center.	Construction	of	three	non-linear	points	Name	P,	Q	and	R	points,	Build	the	perpendicular	bisector	of	the	PQ	segment.	Build	the	perpendicular	bisector	of	the	PR	segment.	Label	the	intersection	point	of	these
two	perpendicular	bisectors	M.	(They	meet	because	the	points	are	not	colliar).	Build	the	circle	with	M	center	through	one	of	the	P,	Q	or	R	points	(it	will	also	pass	through	the	other	two	points).	Circle	of	Apollonius	See	also:	Circles	of	Apollonius	definition	of	a	circle:	d1/d2	constant	Apollonius	of	Perga	has	shown	that	a	circle	can	also	be	defined	as	the
set	of	points	in	a	plane	with	a	constant	ratio	(over	1)	of	distances	to	two	fixed	sewers,	A	and	B.[12][13]	(The	set	of	points	where	the	distances	are	equal	is	the	perpendicular	biset	of	segment	AB,	a	line).	Sometimes	it	is	said	that	the	circle	is	drawn	on	two	points.	The	evidence	is	in	two	parts.	First,	it	must	be	shown	that,	given	two	A	and	B	outlets	and	a
distance	ratio,	any	P	point	that	satisfies	the	distance	ratio	must	fall	on	a	particular	circle.	That	there	is	another	point,	also	satisfy	the	relationship	and	lie	on	segment	AB.	From	the	theorem	of	the	bisector	angle	the	segment	of	line	PC	bisect	the	internal	angle	APB,	since	the	segments	are	similar:	A	P	B	P	=	A	C	B	C	.	{\displaystyle	{\frac	{AP}{BP}}=
{\frac	{AC}{BC}}.}	Similarly,	a	PD	line	segment	through	a	certain	D	point	on	AB	extended	bisects	the	anglecorresponding	bpq	where	q	is	on	extended	ap.	from	theand	external	corners	add	to	180	degrees,	the	CPD	angle	is	exactly	90	degrees;	I	mean,	a	right	angle.	The	P	dot	set	such	as	CPD	angle	is	a	right	angle	shape	a	circle,	of	which	the	CD	is	a
diameter.	Second,	see[14]:	p.15	for	a	proof	that	each	point	of	the	indicated	circle	meets	the	given	ratio.	Cross-races	A	closely	related	property	of	circles	involves	the	geometry	of	the	cross-race	of	points	in	the	complex	plane.	If	A,	B	and	C	are	as	above,	then	the	circle	of	Apollonius	for	these	three	points	is	the	collection	of	P	points	for	which	the	absolute
value	of	the	cross-ratio	is	equal	to	one:	|	[A	,	B;	C	,	P	]	|	=	1.	{\displaystyle	{\big	|}[A,B;C,P]{\big	|=1.}	Stated	another	way,	P	is	only	one	point	General	Circles	See	also:	General	circle	If	C	is	the	central	point	of	segment	AB,	then	the	collection	of	points	P	meets	the	condition	Apollonius	|	A	P	|	B	P	|	=	|	A	C	|	|	B	C	|	|	B	C	|	{\displaystyle	{\frac	{|AP|}
{|BP|}}={\frac	{AC|}{|BC|}}}	is	not	a	circle,	but	rather	a	line.	So,	if	A,	B	and	C	are	given	distinct	points	in	the	plan,	then	the	locus	of	P	points	that	meet	the	above	equation	is	called	a	"generalized	circle".	It	can	be	a	real	circle	or	a	line.	In	this	sense	a	line	is	a	generalized	circle	of	infinite	radius.	Registration	in	or	constituency	on	other	data	In	each
triangle	a	unique	circle,	called	the	incircle,	can	be	inscribed	such	that	it	is	tangent	to	each	of	the	three	sides	of	the	triangle.	[15]	On	each	triangle	a	unique	circle,	called	circus,	can	be	circumscribed	in	such	a	way	that	passes	through	each	of	the	three	vertices	of	the	triangle.	[16]	A	tangential	polygon,	like	a	tangential	quadrilateral,	is	any	convex
polygon	within	which	a	circle	can	be	inscribed	which	is	tangent	to	each	side	of	the	polygon.	[17]	Every	regular	polygon	and	every	triangle	is	a	tangential	polygon.	A	cyclic	polygon	is	any	convex	polygon	on	which	a	circle	can	be	circumscribed,	passing	through	each	vertex.	A	well	studied	example	is	the	cyclic	quadrilateral.	Each	regular	polygon	and
each	triangle	is	a	cyclic	polygon.	A	polygon	that	is	both	cyclic	and	tangential	is	called	a	bicentric	polygon.	A	hypocycloid	is	a	curve	that	is	inscribed	in	a	certain	circle	tracking	a	fixed	point	on	a	smaller	circle	that	rolls	in	and	tangent	to	the	given	circle.	Limits	of	other	figures	The	circle	can	be	seen	as	a	limit	case	of	each	of	the	various	other	figures:	A
Cartesian	oval	is	a	set	of	points	such	that	a	weighted	sum	of	distances	from	one	of	its	two-point	fixed	points	(foci)	is	a	constant.	An	ellipse	is	the	case	where	the	weights	are	equal.	A	circle	is	an	ellipse	with	an	eccentricity	of	zero,	which	means	that	the	two	seals	coincide	as	the	center	of	the	circle.	A	circle	is	also	a	different	special	case	of	a	Cartesian
oval	in	which	one	of	the	weights	is	zero.	A	superellisse	has	an	equation|	x	a	|	n	+	|	y	b	|	n	=	1	{\displaystyle	\left|{\frac	{x}{a}}\right|^{n}\!+\left|{\frac	{y}{b}}\right|^{n}\!=1}	for	positive	a,	b,	e	n.	A	supercircle	has	b	=	a.	A	circle	is	the	special	case	of	a	supercircle	in	which	n	=	2.	A	Cassini	oval	is	a	set	of	points	that	the	product	of	distances	from
one	of	its	two-point	fixed	points	is	constant.	When	the	two	fixed	points	coincide,	a	circle	translates.	A	curve	of	constant	width	is	a	figure	whose	width,	defined	as	the	perpendicular	distance	between	two	separate	parallel	lines	each	intersecting	its	boundary	at	a	single	point,	is	the	same	regardless	of	the	direction	of	those	two	parallel	lines.	The	circle	is
the	simplest	example	of	this	type	of	figure.	In	other	p-norms	Illustrations	of	unit	circles	(see	also	superellisse)	in	different	p-norms	(each	vector	from	the	origin	to	the	unit	circle	has	a	length	of	one,	the	length	is	calculated	with	the	length-formula	of	the	corresponding	p).	Define	a	circle	as	the	set	of	points	with	a	fixed	distance	from	a	point,	different
shapes	can	be	considered	circles	in	different	distance	definitions.	In	p-norm,	the	distance	is	determined	by	sufficiency	x	sufficiency	p	=	(	|	x	1	|	p	+	|	x	2	|	p	+	ג	+	|	x	n	|	p	)	1	/	p.	{\displaystyle	\left\right\|_{p}=\left	(|x_{1}|^{p}+|x_{2}|^{p}\	In	the	euclidea	geometry,	p	=	2,	giving	the	sufficiency	familiar	x	sufficiency	2	=	|	x	1	|	2	+	|	2	+	ξ	+	|	x	n	|	2	.
{\displaystyle	\left\|x\right	Translation:	{|x_{1}^{2}+x_{2}|^{2}+\dotsb	+|x_{n}	In	taxi	geometry,	p	=	1.	The	taxi	circles	are	square	with	the	sides	oriented	at	an	angle	of	45°	to	the	coordinated	axes.	While	each	side	would	length	2	r	{\displaystyle	{\sqrt	{2}}r}	using	an	euclidea	metric,	where	r	is	the	radius	of	the	circle,	its	length	in	the	geometry	of
the	taxi	is	2r.	Thus,	the	circumference	of	a	circle	is	8r.	Thus,	the	value	of	a	geometric	analog	to	π	{\displaystyle	\pi	}	is	4	in	this	geometry.	The	formula	for	the	unitary	circle	in	the	geometry	of	the	taxi	is	|	x	|	+	|	y	|	=	1	{\displaystyle	|x|+|y|=1}	in	the	coordinates	of	the	Cartesian	and	r	=	1	|	sin	θ	|	+	|	cos	θ	|	{\displaystyle	r={\frac	{1}{\frac	{1}{|\sin
\theta	|+|\cos\cos	\theta	|\cos	\theta	|\cos	\theta	|\cos	\theta	|\cos	\theta	|\cos	\theta	|\	A	circle	of	radius	1	(using	this	distance)	is	the	district	von	Neumann	of	its	center.	A	radius	circle	r	for	the	distance	of	Chebyshev	(L∞	metric)	on	a	plane	is	also	a	square	with	side	length	2r	parallel	to	the	coordinate	axes,	so	that	the	planar	distance	Chebyshev	can	be
seen	as	equivalent	to	rotation	and	scaling	at	planar	taxi	distance.	However,	this	equivalence	between	the	L1	and	L∞	metrics	does	not	generalize	to	the	higher	dimensions.	Constant	sum	locus	Consider	a	finite	set	of	n	{\displaystyle	n}	points	in	the	plane.	The	locus	of	points	such	that	the	sum	of	squares	of	distances	to	the	data	points	is	constant	is	a
circle,	whose	center	is	at	the	center	of	the	data	points.	[18]generalization	for	higher	powers	of	distance	is	obtained	if	under	n	{\displaystyle	n}	indicates	the	vertices	of	the	regular	polygon	P	nP_{n}	are	taken.[19]	The	locus	of	points	such	that	the	sum	of	(2	m)	{\displaystyle	(2m)	}	-	power	of	distances	d	{\displaystyle	d_{i}	at	the	vertices	of	a	given
regular	polygon	with	circumradius	R	{\displaystyle	R}	is	constant	is	a	circle,	if	i	=	1	n	d	i	2	m	>	n	R	2	m	{\displaystyle	\sum	i=1}^{n}^{2m}	>	n	R^{2m	,	where	m	{\	displaystyle	m}	=1,2,...	n	{\displaystyle	n}	-1;	whose	center	is	the	centroid	of	P	n	{\displaystyle	P_{n}	.	In	the	case	of	the	equilateral	triangle,	the	loci	of	the	constant	sums	of	the
second	and	fourth	powers	are	circles,	while	for	the	square,	the	loci	are	circles	for	the	constant	sums	of	the	second,	fourth	and	sixth	powers.	For	the	regular	pentagon	the	constant	sum	of	the	eighth	powers	of	the	distances	will	be	added	and	so	on.	Squaring	the	circle	main	article:	Squaring	the	circle	Squaring	the	circle	is	the	problem,	proposed	by
ancient	geometers,	of	constructing	a	square	with	the	same	area	of	a	given	circle	using	only	a	finite	number	of	steps	with	the	compass	and	the	straight.	In	1882,	the	task	was	proved	impossible,	following	the	Lindemann-Weierstrass	theorem,	which	proves	that	pi	(Ï​)	is	a	transcendent	number,	rather	than	an	irrational	algebraic	number;	that	is,	it	is	not
the	root	of	any	polynomial	with	rational	coefficients.	Despite	the	impossibility,	this	topic	continues	to	be	of	interest	to	fans	of	pseudomath.	Meaning	in	Art	and	Symbolism	Since	the	time	of	the	first	known	civilizations	â​​	such	as	the	Assyrians	and	the	ancient	Egyptians,	those	of	the	Indus	Valley	and	the	Yellow	River	in	China,	and	the	Western	civilizations
of	ancient	Greece	and	Rome	during	classical	antiquity	â​​	the	circle	has	been	used	directly	or	indirectly	in	the	history	of	the	world.	visual	art	to	convey	the	artist’s	message	and	to	express	some	ideas.	However,	differences	in	worldviews	(beliefs	and	culture)	have	had	a	big	impact	on	artists'	perceptions.	While	some	emphasized	the	perimeter	of	the	circle
to	demonstrate	their	democratic	manifestation,	others	focused	on	its	center	to	symbolize	the	concept	of	cosmic	unity.	In	mystical	doctrines,	the	circle	primarily	symbolizes	the	infinite	and	cyclical	nature	of	existence,	but	in	religious	traditions	it	represents	heavenly	bodies	and	divine	spirits.	The	circle	means	many	sacred	and	spiritual	concepts,
including	unity,	infinity,	integrity,	universe,	divinity,	balance,	stability	and	perfection,	among	others.	Such	concepts	have	been	transmitted	in	cultures	all	over	the	world	through	the	use	of	symbols,	for	example,	a	compass,	an	halo,	the	vesic	piscis	and	its	derivatives	(fish,	eye,	halo,	almond,	etc.)	ouroboros,	the	wheel	of	Dharma,	a	rainbow,	mandala,
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