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Transformation	of	rectangular	coordinates	to	spherical	coordinates

x	}otaenilla{	nigeb	\{	elytsyalpsid	\{	)1	0	0	0	¸ÂÃ¡Â	¢Ã	soc	r	¸ÂÃ¡Â	Ã	otaccep	0	¸Â	Ã	Ã	niS	r'	¢Ã	¢Ã	¢Ã	soc(	=	)z	,¸Â®Ã	,r(	,¢Ã	)z	,y	,x(	,Ã	z	=	z	¸ÂÃ	¸Â	Ã	otaccep	r	=	y	¸ÂÃ	¢Ã	¢Ã	soc	r	=	x	ehcirdnilic	etanidrooc	:elapicnirp	olocitrA	irdnilic	etanidrooc	ad	}ihprav	\	d	;\	ateht	\	d	;\	ohr	\	D	;\	ohr	\	d	;\	ateht	\	niS	\	}	2{	^	ohr	\	=	ihprav	\	d	;\	ateht	\	d	;\	ohr	\	d
}})eirav	\	,ateht	\	,ohr	\(	laitrap	\{	})z	,y	,x(	laitrap	\{	carf	\{	ted	\	=	zd	;\	yd	;\	xd	elytsyalpsid	\{		â	¯Ã	d	¸ÂÃ	d	¯Ã	d	¸Â¸Â	Ã	nis	2	¯Ã	=		â	¯Ã	D	¸ÂÃ	d	¯Ã	D	)	â	¯Ã	,¸ÂÃ	,¯Ã(	,Ã	)z	,y	,x(	,Ã	TED	=	ZDYDXD	:emulov	led	otnemele'l	rep	idniuQ	}}}otaenilla{	dne	\	}}xirtamp{	dne	\	0	&	ateht	\	niS	\	OHR	\	-	&	ATEHT	\	SOC	\\\\	IHPRAV	\	SOC	\\\	IHPRAV	\	SOC	\
ATEHT	\	NIS	\	OHR	\	ATEHT	\	NIS	\	OHR	\	&	IHPRAV	\	NIS	\	EHT	\	SOC	\	ohR	\	&	ihpraV	\	niS	\	ateht	\	niS	\	\\\	ihpraV	\	niS	\	ateht	\	niep	\	ohr	\	-	&	ihprav	\	soc	\	et	\	soc	\	ohr	\	eht	\	soc	\	ohr	\	&	ihpraV	\	soc	\	ateht	\	nis	\	}xirtamp{	nigeb	\{	=	&	}})eirav	\	,ateht	\	,ohr	\(	elaizrap	\{	}	)z	,y	,x(	laitrap	\{	carf	\{	\\	ateht	\	soc	\	,\	\	\	ateht	\	soc	\	,\	ohr	\	=	&	z	\	\
ihprev	\	nis	\	,\	ateht	\	nis	ep	\	,\	ohr	\	=	&	y	\\	ihpraV	\	soc	\	,	\	ateht	\	niS	\	,\	ohr	\	=	&	x	}otaenilla{	nigeb	\{	elytsyalpsid	\{	)0	¸Â¸Â	Ã	otaccep	¯Ã'	¢Ã	¸Â	«ÂÃ	soc		â	¯Ã¡Â	soc	¸ÂÃ«Â	Ã	otaccep	¯Ã		â	¯Ã¡Â	otaccep	¯Ã	¸Â	^	soc	¯Ã		â	¯Ã¡Â¡Â	otaccep	¯Ã	¸Â¡Â	otaccep		â	¯Ã¡Â¡Â	otaccep«Â	Ã	Ã	otaccep	¯Ã'	Ã		â	Ã¡Â		â		â	¯Ã	¸Â¡Â	soc	¯Ã		â	¯Ã¡Â	©Ãhcrep	¸Â	¸Â¡Â
otaccep(	=	)	â	¯Ã	,¸Â®Ã	,¯Ã(	,¢Ã	)z	,y	,x(	,Ã	¸ÂÃ¡Â	¯Ã	soc	¯Ã	=	z		â	¯Ã¡Â	niS	¸Â¡Â	¢Ã	otaccep	¯Ã	=	y		â	¯Ã¡Â	¢Ã	soc	¸Â¡Â¡Â	otaccep	¯Ã	=	x	ehcirefs	etanidrooC	:elapicnirp	olocitrA	ehcirefs	etanidrooc	ad	enaisetrac	etanidrooC	.ilibadiffa	itnof	a	inoizatic	odnegnuigga	olocitra	otseuq	eraroilgim	a	eratuia	id	agerp	iS	.icisif	i	rep	icitametam	idoteM
.acimedacca	asserP	.itnegnatocra	nu	a	enoiznetta	iaf	am	,oniscra	nu	ad	ocovinu	odom	ni	eravort	²Ãup	is	,etnedecerp	enoizinifed	alled	atsoppo	enoizerid	allen	,°Â	09	+	a	°Â	09'Ã	ad	ererroc	id	otlecs	¨Ã	¸Â®Ã	,avitanretla	enoizinifed	allen	,eS	=	r	\,	\	cos	\	theta	\\	y	&	=	r	\,	\	sin	\	yeta	\\	z	&	=	z	\,	\\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	frac	{	\	parziale	(x,	y,	z)	}	{\	partial	(r,	\
theta,	z)	}}	e	=	{\	begin	{pmatrix}	\	cos	\	theta	&	-r	\	sin	\	theta	&	0	\\\	sin	\	theta	&	0	\	cos	\	theta	&	0	\\	0	&	0	&	1	\	end	{Pmatrix}}	\	end	{aligned}}}}	,2	y	+	2	x¡Â	gol	=	¯Ã	enaisetrac	etanidrooc	ad	iralop-gol	id	etanidrooc	el	reP	"6814476701=didlo&snoitamrofsnart_etanidrooc_nommoc_fo_tsil=eltit?php.xedni/w/gro.aidepikiw.ne//:sptth"	ad
otarepuceR	.odrob	id	isac	inucla	etnemetnagele	eritseg	emoc	rep	2NATA	us	olocitra'l	ehcna	ideV	}}}otaenilla{	dne	\	}}xirtamP{	}\\\	0	e	}}}\\\	0	e	}}}2{	^	y	+	}2{	^	x{	}x{	carf	\{	e	}}}2{	^	y	+	}2{	^	x{	}y-{	carf	\{	}}}}}2{	^	ohR	ohR	\{	}}}2{	^	y	+	}2{	^	x{	trqs	\{	carf	\{	-	e	}}}}}2{	^	y	+	}2{	^	x{	trqs	\{	}2{	^	ohr	\{	}zy{	carf	\{	&	}}}}}}2{
^	Y	+	}2{	^	X{	TRQS	\{	}2{	^	OHR	\{	}ZX{	ohR	ohR	\{	}}}ohR	ohR	\{	}z{	carf	\{	&	}}ohR	ohR	\	{	}y{	carf	\{	&	}}ohr	\{	&	}}ohr	\{	}x{	carf	\{	}xirtamp{	nigeb	\{	=	e	}})artsed	\	z	,y	,x(	artsinis	\	laitrap	\{	})artsed	\	ihpraV	\	,	ateht	\	,ohr	\(	artsinis	\	laitrap	\{	carf	\{	\\	)artsed	\	}}}}2{	^	y	+	}2{	^	x{	trqs	\{	}y{	carf	\{(	artsinis	\	niscra	\	=	)artseD	\	\
}}}}2{	\	}}}}2{	\	}}}}2{	\	}}}}2{	^	y	+	}2{	^	x{	trqs	\{	}x{	trqs	\{	}x{	carf	\{(	artsinis	\	soccra	\	=	)artsed	a	\	}}x{	}y{	carf	\{(	artsinis	\	natcra	\	=	&	ihpraV	\\\	)artsed	}}}}}2{	^	z	+	}2{	^	y	+	}2{	^	x{	trqs	\{	}	z{	carf	\{(	artsinis	\	soccra	\	=	)artsed	}}}z{	}}}}}z{	}}}}}z{	}}}2{	^	y	+	}2{	^	x{	trqs	\{	carf	\{(	artsinis	\	natcra	\	=	&	ateht	\\\	}
}}2{	^	z	+	}2{	^	y	+	}2{	^	x{	trqs	\{	=	&	ohr	\	}otaenilla{	nigeB	\{	elytSyalpsiD	\{	)0	2	Y	+	2	XX	2	Y	+	2	XY'	Ã	2	¯Ã	2	y	+	2	x'	¢Ã	2	y	+	2	x	2	¯Ã	zy	2	y	+	2	x	2	¯Ã	zx	¯Ã	z	¯Ã	y	¯Ã	x(	=	)z	,y	,x(	,Ã	)	â	¯Ã	,¸ÂÃ	,¯Ã(	,Ã	)2	y	+	2	xy(¡Â¡Â	niscra	=	)2	y	+	2	xx(¡Â	¢Ã	soccra	=	)xy(¡Â	Ã	natcra	=		â	¯Ã	)2	z	+	2	y	+	2	xz(¡Â	¢Ã	soccra	=	)z	2	y	+	2	x(¡Â	¢Ã	natcra	=	¸ÂÃ
2	z	+	2	y	+	2	x	=	¯Ã	enaisetrac	etanidrooc	ad	ehcirefs	etanidrooc	ad	ehcirefs	etanidrooc	:elapicnirp	olocitrA	ehcirefs	etanidrooc	el	noC	}	zd	;\	ateht	\	d	;\	rd	;\	r	=	zd	;\	ateht	\	d	;\	rd	}})z	,ateht	\	,r(	laitrap	\{	})z	,y	,x(	laitrap	\{	carf	\{	ted	\	=	zd	;\	yd	;\	xd	=	vd	elytsyalpsid	\{	zd	¸Â®Ã	drdr	=	zd	¸Â®Ã	drd	)z	,¸Â®Ã	,r(	,¢Ã	)z	,y	,x(	,¢Ã	ted	=	zdydxd	=	v	d	=
arctan	Â¡YX.	So,	the	range	of	the	inverse	function	is	only	half	full	circle.	In	this	case	in	all	the	formulas	below	all	the	arguments	in	“Ã©Â	̧	should	have	sine	and	cosine	exchanged,	and	as	a	derivative	also	an	advantage	and	less	exchanged.	This	article	needs	additional	quotations	for	verification.	2-dimensional	Let	(x,	y)	be	the	standard	e	(r,	Â¸)	le
coordinate	polari	standard.	From	bipolar	coordinates	Main	article:	bipolar	coordinates	x	=	a	sinh	Ã¢ÂÂ¡	ÃÂ	cosh	Ã¢ÂÂ¡	ÃÂ	Ã¢ÂÂ	cos	Ã¢ÂÂ¡	ÃÂ	y	=	a	sin	Ã¢ÂÂ¡	ÃÂ	cosh	Ã¢ÂÂ¡	ÃÂ	Ã¢ÂÂ	cos	Ã¢ÂÂ¡	ÃÂ	{\displaystyle	{\begin{aligned}x&=a{\frac	{\sinh	\tau	}{\cosh	\tau	-\cos	\sigma	}}\\y&=a{\frac	{\sin	\sigma	}{\cosh	\tau	-\cos	\sigma
}}\end{aligned}}}	From	2-center	bipolar	coordinates	Main	article:	two-center	bipolar	coordinates	x	=	1	4	c	(	r	1	2	Ã¢ÂÂ	r	2	2	)	y	=	ÃÂ±	1	4	c	16	c	2	r	1	2	Ã¢ÂÂ	(	r	1	2	Ã¢ÂÂ	r	2	2	+	4	c	2	)	2	{\displaystyle	{\begin{aligned}x&={\frac	{1}{4c}}\left(r_{1}^{2}-r_{2}^{2}\right)\\y&=\pm	{\frac	{1}{4c}}{\sqrt	{16c^{2}r_{1}^{2}-(r_{1}^{2}-
r_{2}^{2}+4c^{2})^{2}}}\end{aligned}}}	From	CesÃ	ro	equation	Main	article:	CesÃ	ro	equation	x	=	Ã¢ÂÂ«	cos	Ã¢ÂÂ¡	[	Ã¢ÂÂ«	ÃÂº	(	s	)	d	s	]	d	s	y	=	Ã¢ÂÂ«	sin	Ã¢ÂÂ¡	[	Ã¢ÂÂ«	ÃÂº	(	s	)	d	s	]	d	s	{\displaystyle	{\begin{aligned}x&=\int	\cos	\left[\int	\kappa	(s)\,ds\right]ds\\y&=\int	\sin	\left[\int	\kappa	(s)\,ds\right]ds\end{aligned}}}	To	polar
coordinates	From	To	find	ÃÂ¸	{\displaystyle	\theta	}	,	one	must	refer	to	the	original	Cartesian	coordinate,	determine	the	quadrant	in	which	ÃÂ¸	{\displaystyle	\theta	}	lies	(for	example,	(3,Ã¢ÂÂ3)	[Cartesian]	lies	in	QIV),	then	use	the	following	to	solve	for	ÃÂ¸	{\displaystyle	\theta	}	:	For	ÃÂ¸	Ã¢ÂÂ²	{\displaystyle	\theta	'}	in	QI:	ÃÂ¸	=	ÃÂ¸	Ã¢ÂÂ²
{\displaystyle	\theta	=\theta	'}	For	ÃÂ¸	Ã¢ÂÂ²	{\displaystyle	\theta	'}	in	QII:	ÃÂ¸	=	ÃÂ	Ã¢ÂÂ	ÃÂ¸	Ã¢ÂÂ²	{\displaystyle	\theta	=\pi	-\theta	'}	For	ÃÂ¸	Ã¢ÂÂ²	{\displaystyle	\theta	'}	in	QIII:	ÃÂ¸	=	ÃÂ	+	ÃÂ¸	Ã¢ÂÂ²	{\displaystyle	\theta	=\pi	+\theta	'}	For	ÃÂ¸	Ã¢ÂÂ²	{\displaystyle	\theta	'}	in	ÃžÂ¸	=	2	Ã	Ã	â²	{displaystyle	theta	=	2	more	-	theta	'}	the	value
of	ÃžÂ¸	{displaystyle	theta}	must	be	solved	in	this	way	because	for	all	i	ÃžÂ¸	values	{displaystyle	theta},	tan	â¡	ÃžÂ¸	{displaystyle	tan	theta}	is	defined	only	for	Ã	¢	Ã	2
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