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We	will	now	give	the	full	solutions	in	terms	of	These	are	written	for	but	can	be	are	also	valid	for	where	becomes	imaginary.	The	full	regular	solution	of	the	radial	equation	for	a	constant	potential	for	a	given	is	the	spherical	Bessel	function.	For	small	,	the	Bessel	function	has	the	following	behavior.	The	full	irregular	solution	of	the	radial	equation	for	a
constant	potential	for	a	given	is	the	spherical	Neumann	function.	For	small	,	the	Neumann	function	has	the	following	behavior.	The	lowest	Bessel	functions	(regular	at	the	origin)	solutions	are	listed	below.	The	lowest	Neumann	functions	(irregular	at	the	origin)	solutions	are	listed	below.	The	most	general	solution	is	a	linear	combination	of	the	Bessel
and	Neumann	functions.	The	Neumann	function	should	not	be	used	in	a	region	containing	the	origin.	The	Bessel	and	Neumann	functions	are	analogous	the	sine	and	cosine	functions	of	the	1D	free	particle	solutions.	The	linear	combinations	analogous	to	the	complex	exponentials	of	the	1D	free	particle	solutions	are	the	spherical	Hankel	functions.	The
functional	for	for	large	is	given.	The	Hankel	functions	of	the	first	type	are	the	ones	that	will	decay	exponentially	as	goes	to	infinity	if	,	so	it	is	right	for	bound	state	solutions.	The	lowest	Hankel	functions	of	the	first	type	are	shown	below.	We	should	also	give	the	limits	for	large	,	,of	the	Bessel	and	Neumann	functions.	Decomposing	the	sine	in	the	Bessel
function	at	large	,	we	see	that	the	Bessel	function	is	composed	of	an	incoming	spherical	wave	and	an	outgoing	spherical	wave	of	the	same	magnitude.	This	is	important.	If	the	fluxes	were	not	equal,	probability	would	build	up	at	the	origin.	All	our	solutions	must	have	equal	flux	in	and	out.	Jim	Branson	2013-04-22	$\begingroup$	Is	there	a	similar	version
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Cambridge,	England:	Cambridge	University	Press,	1966.	First	type	of	Weisstein	function,	Eric	W.	"Besssel	function	of	the	first	Gentile.	"From	Mathworld-a	Wolfram	Web	Resource.	Https://mathworld.wolfram.com/beSselfunctiOnofterstki	nd.html	classifications	of	the	families	of	families	of	solutions	to	the	related	differential	equations	this	article	needs
modification	for	the	compliance	with	the	Wikipedia	style	manual.	In	particular	,	has	problems	with	Mos:	Radical.	Please	help	him	improve	it	if	you	can.	(June	2022)	(Find	out	how	and	when	to	remove	this	model	message)	Bessel's	functions	are	the	radial	part	of	the	vibration	modalities	of	a	circular	drum.	The	functions	by	Bessel,	defined	for	the	first
time	by	the	mathematician	Daniel	Bernouli	and	therefore	generalized	by	Friedrich	BeSsel,	are	canonical	solutions	y	(x)	of	the	differential	equation	of	Besssel	x	2	d	2	y	d	x	2	+	x	d	y	d	x	+	(x	2	ã	¢	ys	â	€	™	Â	±	2)	y	=	0	{\	displastyle	x^{2}	{\	FRACC	{d^{2}	y}	{dx^{2}}}+x	{\	Fratc	{Dy}	{Dx}}+\	left	(x	^{2}-\	alpha	^{2}	\	on	the	right)	y	=	0}	for	an
arbitrary	complex	number	ã®	â	±,	the	order	of	the	Besssel	function.	Although	é®	Â	±	and	ã	¢	ë	†	â	€	É®	â	±	produce	the	same	elat	elat	odom	ni	irolav	eud	itseuq	rep	lesseB	id	inoiznuf	esrevid	erinifed	elanoiznevnoc	¨Ã	,elaiznereffid	Bessel's	functions	are	mainly	smooth	functions	of	α.	The	most	important	cases	are	when	α	is	an	entire	or	a	half	whole.
The	functions	of	bessels	for	integer	α	are	also	known	as	cylinder	functions	or	cylindrical	harmonics	because	they	appear	in	the	Laplace	equation	in	the	cylindrical	coordinates.	The	Spherical	Bessel	functions	with	semi-integer	α	are	obtained	when	the	Helmholtz	equation	is	resolved	in	spherical	coordinates.	Applications	of	Bessel	functions	The	Bessel
function	is	a	generalization	of	the	sine	function.	It	can	be	interpreted	as	the	vibration	of	a	string	with	variable	thickness,	variable	voltage	(or	both	conditions	at	the	same	time);	vibrations	in	a	medium	with	variable	properties;	vibrations	of	the	disc	membrane,	etc.	Bessel's	equation	was	born	when	there	are	solutions	separable	to	the	Laplace	equation
and	Helmholtz	equation	in	cylindrical	or	spherical	coordinates.	Bessel's	functions	are	therefore	particularly	important	for	many	problems	of	wave	propagation	and	static	potential.	In	solving	the	problems	of	cylindrical	coordinate	systems,	Bessel's	functions	of	the	interinal	order	(α	=	n);	in	spherical	problems,	semi-integer	orders	(α	=	n	+	1/2)	are
obtained.	For	example:	electromagnetic	waves	in	a	cylindrical	guide	Amplitudes	of	pressure	of	rotational	inviscid	flows	Heat	in	a	cylindrical	object	Mode	of	vibration	of	a	thin	circular	or	annular	acoustic	membrane	(such	as	a	radius	drum	or	another	membranophone)	or	thicker	plates	such	as	the	sheet	(see	theory	of	the	Kirchhoff-Love	plate,	Mindlin-
Reding	theory	variables[citation	needed]	Bessel	functions	also	appear	in	other	problems,	such	as	signal	processing	(e.g.,	see	FM	synthesis,	Kaiser	window,	or	Bessel	filter).	Definitions	Because	this	is	a	second-order	linear	differential	equation,	there	must	be	two	linearly	independent	solutions.	Depending	upon	the	circumstances,	however,	various
formulations	of	these	solutions	are	convenient.	Different	variations	are	summarized	in	the	table	below	and	described	in	the	following	sections.	Type	First	kind	Second	kind	Bessel	functions	JÃ±Â	YÃ±Â	Modified	Bessel	functions	IÃ±Â	KÃ±Â	Hankel	functions	H(1)Ã±Â	=	JÃ±Â	+	iYÃ±Â	H(2)Ã±Â	=	JÃ±Â	¢ÃÂÂ	iYÃ±Â	Spherical	Bessel	functions	jn	yn
Spherical	Hankel	functions	h(1)n	=	jn	+	iyn	h(2)n	=	jn	¢ÃÂÂ	iyn	Bessel	functions	of	the	second	kind	and	the	spherical	Bessel	functions	of	the	second	kind	are	sometimes	denoted	by	Nn	and	nn,	respectively,	rather	than	Yn	and	yn.[1][2]	Bessel	functions	of	the	first	kind:	JÃ±Â	Bessel	functions	of	the	first	kind,	denoted	as	JÃ±Â(x),	are	solutions	of	Bessel's
differential	equation.	For	integer	or	positiveÃ	ÂÃ±Â,	Bessel	functions	of	the	first	kind	are	finite	at	the	origin	(x	=	0);	while	for	negative	non-integerÃ	ÂÃ±Â,	Bessel	functions	of	the	first	kind	diverge	as	x	approaches	zero.	It	is	possible	to	define	the	function	by	its	series	expansion	around	x	=	0,	which	can	be	found	by	applying	the	Frobenius	method	to
Bessel's	equation:[3]	J	Ã±Â	(	x	)	=	¢ÃÂÂ	m	=	0	¢ÃÂÂ	(	¢ÃÂÂ	1	)	m	m	!	ÃÂ	(	m	+	Ã±Â	+	1	)	(	x	2	)	2	m	+	Ã±Â	,	{\displaystyle	J_{\alpha	}(x)=\sum	_{m=0}^{\infty	}{\frac	{(-1)^{m}}{m!\Gamma	(m+\alpha	+1)}}{\left({\frac	{x}{2}}\right)}^{2m+\alpha	},}	where	ÃÂ(z)	is	the	gamma	function,	a	shifted	generalization	of	the	factorial	function	to	non-
integer	values.	The	Bessel	function	of	the	first	kind	is	an	entire	function	if	Ã±Â	is	an	integer,	otherwise	it	is	a	multivalued	function	with	singularity	at	zero.	The	graphs	of	Bessel	functions	look	roughly	like	oscillating	sine	or	cosine	functions	that	uat\	ahpla\(soc}	ip\{^}0_	tni}\	ip\{}1	carf\{=)x(}	ahpla\{_J	\\\\\\\\\\\\\\\\\\\\\\\	.	t	d	t	±Î	â	t	¡â	hnis	x	â	e	â	0	«â	Ï
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2	x	(	)	x	(	±Î	J	]11[emoc	asserpse	eresse	²Ãup	lesseB	enoiznuf	al	,t	otlecs	etnemairartibra	ortemarap	led	e	kL	erreugaL	imonilop	ied	inimret	nI	erreugaL	imonilop	i	noc	enoizaleR	.droffilCâlesseB	enoiznuf	alled	inimret	ni	lesseB	id	inoiznuf	elled	oppulivs	olla	atagel	¨Ã	enoisserpse	atseuQ	}.)thgir\}}4{}}2{^x{	carf\{-;1+	afla\(tfel\}1{_F}0{_;\})1+	)afla\(
ammaG\{}}	ahpla\{^)thgir\}}2{}x{	carf\{(tfel\{	carf\{=)x(}	ahpla\{_J	elytsyalpsid\{	.	)	4	2	x	â	;	1	+	±Î	(	1	F	0	)	1	+	±Î	(	Î	±Î	)	2	x	(	=	)	x	(	±Î	J	]01[emoc	atazzilareneg	acirtemoegrepi	eires	alled	inimret	ni	esserpse	eresse	onossop	lesseB	id	inoiznuf	eL	acirtemoegrepi	eires	alled	enoizaleR	}.td,\}t	ahpla\-t	hnis\x-{^e}	ytfni\{^}0{_	tni\}}	ip\{}	ip\	ahpla\
nis\{	carf\{-	uat\d,\)	uat\	_	{\	alpha	\	a	n}	y	_	{\	alpha}	(x).}	if	it	is	a	non	-negative	integer,	we	have	the	series	[13]	y	n	(z)	=	ã	¢	ë	†	'(z	2)	ã	¢	Ë	â	€	â	€	hem	â‚¬	âvelop	†	â	€	â	€	â	€	â	€	™	K	=	0	N	ã	¢	ë	†	â	€	™	1	(n	ã	¢	ë	†	'k	ã	¢	ë	°'	1)!	K!	(Z	2	4)	K	+	2	ãsto	â‚¬	j	n	(z)	ln	ã	¢	â	obstuousness	2	ã	¢	ë	†	'(z	2)	n	ue	âvelop	ë	¢	Ö	†	åδ	(ãhorte	†	(k	+	1)	+	hen	ë	†	(n
+	k	+	1))	(ã	¢	ë	†	â	€	™	z	2	4)	K	K!	(N	+	k)!	{\	Displastyle	y_	{n}	(z)	=-{\	franc	{\	left	({\	franc	{z}	{2}}	\	on	the	right)^{-n}}	{\	pi}}	\	Sum	_	{K	=	0}^{n-1}	{\	FRACC	{(N-K-1)!}	{K!}}	\	Left	({\	FRACC	{Z^{2}}	{4}}	\	on	the	right)^{K}+	{\	\	\	FRACC	{2}	{\	pi}}	J_	{N}	(z)	\	ln	{\	FRACC	{Z}	{2}}-{\	FRACC	{\	left	({\	FRACC	{Z}	{2}}}}}	\	to	the
right)^	{n}}	{\	pi}}	\	Sum	_	{k	=	0}^	{\	infcty}	(\	psi	(k+1)+\	psi	(n+k+1))	{\	franc	{	\	left	(-{\	franc	{z^{2}}	{4}}	\	on	the	right)^{K}}	{K!	(n+k)!}}}	where	ãhorte	†	(z)	{\	displastyle	\	psi	(z)}	is	the	is	the	digamma	function,	the	logarithmic	derivative	of	the	range	function.	[14]	There	is	also	a	corresponding	integral	formula	(for	king	(x)>	0):	[15]	y	n
(x)	=	1	hen	â‚¬	Âiate	¢	ë	†	â	«0	ã	âvelop	ã	ã	¢	â	(x	sin	âã®ä	'n	ue®)	d	ã®â¸	ã	¢	Ö	†'	1	ãsto	âvelop	†	†	â	«0	ã	¢	ë	†	åδ	(and	n	t	+	(ã	¢	Ë	†	â	€	™	1)	{\	displastyle	y_	{n}	(x)	=	{\	franc	{1}	{\	pi}}	\	int	_	{0}^{\	pi}	\	sin	(x	\	sin	\	theta	-n	\	theta)	\,	d	\	Theta-{\	FRACC	{1}	{\	pi}}	\	int	_	{0}^{\	infcty}	\	left	(e^{nt}+(-1)^{n}	e^{-nt}	\	on	the	right	)	e^{-x	\
sinh	t}	\,	dt.}	in	the	case	in	which	n	=	0	y	0	(x)	=	4	he	world	Ã	¢	Â	Â	(x	Cos	ã	¢	âã®	ES)	(e	+	ln	ã	¢	Â	(2	x	SIN	2ù®))	Dù®.	{\	Displastyle	y_	{0}	\	left	(x	\	on	the	right)	=	{\	FRACC	{4}	{\	p	^{2}}	\	int	_	{0}	^{{\	FRACC	{1}	{2}}	\	pi}	\	cos	\	left	(x	\	cos	\	theta	\	on	the	right)	\	left	(e+\	ln	\	left	(2x	{\	sin}^{2}	\	theta	\	on	the	right)	\	on	the	right)	\,	d	\
theta.	}	Yã®	â	±	(x)	is	necessary	as	a	second	linearly	independent	solution	of	the	Besssel	equation	when	ã®	â	±	it	is	an	integer.	But	Yã®	â	±	(x)	has	more	meaning	of	so.	They	can	be	considered	a	"natural"	partner	of	Jã®	â	±	(X).	See	also	the	subsection	on	Hankel's	functions	below.	When	ã®	Â	±	it	is	an	integer,	moreover,	as	it	was	the	same	way	The
following	report	is	valid:	y	âˆ	’n	(x)	=	(âˆ’	1)	n	y	n	(x).	{\displayStyle	y	{-n}	(x)	=	(-1)^{n}	y_	{n}	(x)}	both	Jî	±	(x)	(x)	(x)x(	¡â	soc	rep	})x(}	ahpla\{_Y	elytsyalpsid\{	)	x	(	±Î	Y	,	})x(}	ahpla\{_J	elytsyalpsid\{	)	x(	±Î	J	e	}}xi	mp\{^e	elytsyalpsid\{	x	i	±Â	e	rep	)x(±Î)2(H	,)x(±Î)1(H	odneutitsos	,reluE	id	alumrof	alled	ihgolana	onos	arpos	iuc	id	elumrof	el
,¬ÃsoC	.odnoces	led	eiranigammi	e	ilaer	itrap	elled	e	leknaH	enoiznuf	amirp	alled	,etnemavittepsir	,eiranigammi	e	ilaer	itrap	el	onos	opit	odnoces	led	e	omirp	led	lesseB	id	inoiznuf	el	,ilaer	irolav	onos	})x(}	ahpla\{_Y	elytsyalpsid\{	)	x	(	±Î	Y	,	})x(	}	ahpla\{_J	elytsyalpsid\{	)	x	(	±Î	J	evod	}0>x	elytsyalpsid\{	0	>	x	elaer	reP	.)x(f	ie	amrof	alled	erottaf	nu
id	ottepsa	nu	acifingis	"ecilpmes"	,iuQ	.ilargetni	inoizatneserppar	o	ehcitotnisa	elumrof	emoc	,ecilpmes	ottepsa'llad		Ãteirporp	esoremun	onafsiddos	eraenil	enoizanibmoc	id	emrof	etseuQ	.leknaH	nnamreH	id	emon	li	onnaH	.lesseB	id	elaiznereffid	enoizauqe'lled	itnednepidni	etnemraenil	inoizulos	eud	onos	;opit	ozret	led	lesseB	id	inoiznuf	emoc	ehcna
eton	onos	iraenil	inoizanibmoc	etseuQ	}}	x	(	±Î	J	=	)	x(	)	2	(	±Î	H	,	)±Î	x(	±Î	Y	i	+	)x(	±Î	J	=	)	x(	)	1	(	±Î	H	]61[emoc	etinifed	,)x(±Î)2(H	e	)x(±Î)1(H	,opit	odnoces	led	e	omirp	led	leknaH	inoiznuf	el	onos	lesseB	id	enoizauqe'l	rep	itnednepidni	iraenil	inoizulos	eud	elled	etnatropmi	enoizalumrof	artla'nU	±Î)2(H	,±Î)1(H	:leknaH	inoiznuF	.shcuF	id	ameroet
len	enoizulos	id	opit	odnoces	led	oipmese	nu	¨Ã	oretni	nu	¨Ã	±Î	odnauq	opit	odnoces	led	lesseB	id	inoiznuf	eL	.±Î	id	inoiznuf	eretni	onos	lesseB	id	inoiznuf	el	,orez	non	erolav	nu	a	ossif	otunet	¨Ã	x	eS	.x	id	inoiznuf	eretni	onos	J	lesseB	id	inoiznuf	el	,iretni	nu	¨Ã	±Î	odnauQ	.ovitagen	elaer	essa'l	ognul	otailgat	osselpmoc	onaip	lus	x	id	ehcifromolo	inoiznuf
onos	)x(±ÎY	shown	in	asymptotic	expansion.	The	functions	of	Hankel	are	used	to	express	cylindrical	wave	solutions	to	the	outside	and	towards	the	inside	of	the	sequal	of	cylindrical	waves,	respectively	(or	vice	versa,	depending	on	the	agreement	of	the	sign	for	frequency).	Using	previous	relationships,	they	can	be	expressed	as	h	ã®	â	±	(1)	(x)	=	j	ã	¢	ë
É®	â	±	(x)	ã	¢	ë	†	â	€	™	and	ã	¢	ë	†	'Â	â	±	HELE	â‚¬	i	J	ã®	â	±	(x)	i	Sin	è	ã	¢	Â	Â	Â	â	±	ãhorto	â‚¬,	h.	Â	±	(x)	ã	¢	ë	†	â	€	Â	€®	â	±	ãhorto	j	i	jù®	â	±	(x)	ã	¢	Ö	†	'the	sin	ã	¢	âã®	Â	±	ped{\	Displastyle	{\	beginning	{aligned}	h	_	{\	alpha}^{(1)}	(x)	&	=	{\	franc	{j	_	{-\	alpha}	(x)	-e^{-\	alpha	\	pi	i	i	}	J_	{\	alpha}	(x)}	{i	\	sin	\	alpha	\	pi}},	\\	h	_	{\
alpha}^{(2)}	(x)	&	=	{\	franc	{j	_	{-\	alfa	}	(x)	-e^^{\	alpha	\	pi	i}	j	_	{\	alpha}	(x)}	{-i	\	sin	\	alpha	\	pi}}.	\	end	{aligned}}}	if	ã®	â	±	it	is	an	integer,	the	limit	must	be	calculated.	The	following	reports	are	valid,	whether	â	±	whether	an	integer	or	not:	[17]	H	ã	¢	Ö	†	ã®	â	±	(1)	(x)	=	e	ã®	â	±	ped	â‚¬	i	h	Â	â	±	(1)	(x),	h	ã	¢	ë	†	'ãž	â	±	(2)	(x)	=	e	ã	¢	ë	†'
ã®	â	±	ped	â‚¬	i	h.	Â	±	(2)	(x	).	{\	Displastyle	{\	beginning	{aligned}	h	_	{-\	alpha}^{(1)}	(x)	&	=	e^{\	alpha	\	pi	i}	h	_	{\	alpha}^{(1)	(x	(x	),	\\	h	_	{-\	alpha}^{(2)}	(x)	&	=	e^{-\	alpha	\	pi	i}	h	_	{\	alpha}^{(2)}	(x).	\	End	{aligned}}}	in	particular,	if	ã®	â	±	=	m	+	1/2	with	m	a	non	-negative	integer,	the	above	relationships	imply	directly	that	j	ã	¢	ë	†
'(m	+	1	2)	(	x)	=	(ã	¢	ë	†	â	€	™	1)	m	+	1	y	m	+	1	2	(x),	y	ã	¢	ë	†	'(m	+	1	2)	(x)	=	(ã	¢	ë	†	â	€	™	1)	M	J	M	+	1	2	(X).	{\	Displastyle	{\	beginning	{aligned}	j	_	{-(m+{\	franc	{1}	{2}})}	(x)	&	=	(-1)^{m+1}	y_	{m+{\	franc	{1	}	{2}}}	(x),	\\	y	_	{-(m+{\	franc	{1}	{2}})}	(x)	&	=	(-1)^{m}	j_	{m+{\	franc	{	1}	{2}}}	(x).	\	End	{aligned}}}	these	are	useful	for
developing	the	spherical	functions	of	Bessel	(see	below).	The	functions	of	Hankel	admit	the	following	full	representations	for	kings	(x)>	0:	[18]	h	ã®	â	±	(1)	(x)	=	1	HELE	â‚¬	i	ã	¢	ë	†	â	«ã	¢	ë	†	â	€	™	ã	¢	Ö	†	åδ	+	ã	¢	ë	†	å`	Émat	â‚¬	i	and	x	sinh	ã	¢	Â	ât	ã	¢	ë	'â	â	±	t	d	t,	h	â	â	±	(2)	(x)	=	=	ils	¢	ë	†	â	€	™	1	ãho	ip	ip	\+	ytfni	\+	{^}ytfni	\-{	}tni	\	}}i	ip	\{
}1{	carf	\{	=	&	)x(	})1({^}ahpla	\{	_	h	}otaenilla{	oizini	\{	elytsyalpsid	\{	,t	d	t	±Ââ	Ë¢Ã	T¡Â	¢Ã	¢Ã	hniS	x	e	i	¬â	¯Ã	âË¢Ã	¾ÅË¢Ã	+	¾ÅË¢Ãâ	})1	({{^}ahpla	\{	_	h	}1+	ahpla	\{^i	}}2{	}ip	\{	carf	\{	}isac{	oizini	\{	=	)x(	}ahpla	\{	_	k	elytSyalpsiD	\{	¬â	¯Ã	¤Â	°â	¢Ã	x¡Â	grA<	2	¬â	¯Ã	âË¢Ã	)x	iâ	Ë¢Ã(	)2(	±Â	®Ã	h	1	+	±Â	®Ã	)i'	Ë¢Ã(	2	¬â	¯Ã	2	¬â	¯Ã	¤Â
°â	¢Ã	x¡Â	¢Ã	grA<	¬â	¯Ãâ	Ë¢Ã	)x	i(	)1(	±Â	®Ã	H	1	+	±Â	®Ã	i	2	¬â	¯Ã{	=	)x(	±Â	®Ã	k	:leknaH	id	inoiznuf	id	inimret	ni	osserpse	eresse	²Ãup	}}ahpla	\{	_	k	elytSyalpsiD	\{	±Â	®Ã	K	.)1âË¢Ã(	otanretla	m	erottaf	li	aznes	am	,)x(	±Â	®Ãj	rep	alleuq	a	elimis	idniuq	¨Ã	)x(	±Â	®ÃI	rep	eires	alled	enoisnapse'L	.x	ivitisop	e	ilaer	itnemogra	ilg	rep	idilav	eresse
rep	itlecs	onos	itseuQ	.etimil	li	otazzilitu	eneiv	,oretni	oremun	nu	¨Ã	±Â	®Ã	odnauQ	;oretni	oremun	nu	¨Ã	non	±Â	®Ã	odnauq	}}}otaenilla{	dne	\	,}}ip	\	ahplA	\	nis\{})x(}	ahpla\{_I-)x(}	ahpla\-{_I{	carf\{}}2{}	ip\{	carf\{=&)x(}	ahpla\{_K\\	,}afla	\+m2{^)artsed	a	\	}2{	}x{	carf	\{(	tfel	\	}})1+	ahpla	\+m(	ammag	\	,\	!m{	}1{	carf	\{	}ytfni	\{^	}0	=	m{
_	mus	\	=	)xi(	}ahpla	\{	_	j	}ahpla	\-{^i	=	&	)x(	}ahpla	\{	_	i	}otaenilla{	oizini	\{	elytSyalpsiD	\{	,¬â	¯Ã	±Â	Ã¡Â	¢Ã¢Ã	nis	)x(	±Â	®Ã	i	'Ë¢Ã	)x(	±Â	®Ã'	Ë¢Ã	i	2	¬â	¯Ã	=	)x(	±Â	®Ã	k	,±Â	®Ã	+	m	2	)2	x(	)1	+	±Â	®Ã	+	m(â	Ã	!m	1	¾ÅË¢Ã	0	=	mâ	Ë¢Ã	=	)x	i(	±Â	®Ã	J	±Â	®Ã'	Ë¢Ã	i	=	)x(	±Â	®Ã	i	]91[	emoc	etinifed	onos	e	opit	odnoces	led	e	omirp	led	)lesseB
id	ehcilobrepi	inoiznuf	el	etnemlanoisacco	o(	etacifidom	lesseB	id	inoiznuf	etamaihc	onos	lesseB	id	enoizauqe'lla	inoizulos	el	,osac	otseuq	nI	.oiranigammi	etnemarup	otnemogra	nu	id	olleuq	¨Ã	etnatropmi	elaiceps	osac	nu	e	X	isselpmoc	itnemogra	rep	ehcna	edilav	onos	lesseB	id	inoiznuf	el	±Â	®Ãk	,±Â	®Ãi	:etacifidom	lesseb	id	inoiznuF	]51[	.essa	orev
la	olellarap	onrotnoc	nu	ognul	i	¬â	¯Ã	¯Ã	±Â	¢Ã	¾ÅË¢Ã+	a	i	¬â	¯Ã	±Â	¢Ã	ad	e	,oiranigammi	essa'l	ognul	i	¬â	¯Ã	±Â	¢Ã	a	0	ad	,ovitagen	elaer	essa'l	ognul	0	a	¾ÅËÃâË	¢Ã	¢Ã	ad	:euges	emoc	otlecs	eresse	²Ãup	ehc	onrotnoc	nu	ognul	enoizargetni'l	onacidni	enoizargetni	id	itimil	i	iuc	ni	}}}otaenilla{	dne	\	,td	,\	}t	ahpla	\	-t	hnis	\	x{^e	}i	ip	\-	ytfni	\+{
^}ytfni	\-{	_	tni	\	}}i	ip	\{	}1{	carf	\{-=	&	)x(	})2({^}ahpla	\{	_	h	\\	,td	,\	}t	ahpla	\	-t	&-\	pi
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