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Fourier	series	constant	term

The	constant	term	of	fourier	series	expansion	of	f(x)=x2	in	0.	The	constant	term	in	the	fourier	series	of	f(x)=cos^(2)x	in	(-pi	pi).	The	constant	term	in	the	fourier	series	is	mcq.	The	constant	term	in	the	fourier	series	for	function	f(x)=x2-2	in	(-2	2)is.

Copyright	Â©	Michael	Richmond.	This	work	is	licensed	under	a	Creative	Commons	License.	Today’s	plan	is	simply	to	work	through	two	examples	of	Fourier	analysis.	We	determine	the	coefficients	for	the	first	terms	of	the	series	by	describing	two	different	periodic	functions.	A	Simple	Function	A	Square	Wave	A	Simple	Function	We’ll	start	with	a
function	we	know	the	answer	to	--	always	a	good	way	to	start	practicing	a	new	technique.	Our	function	will	be	Q:	What	is	the	period	of	this	function?	Since	the	general	shape	of	a	sine	or	cosine	function	can	be	written	it	is	clear	that	the	period	of	this	function	is	P	=	5	s.	Our	objective	is	to	determine	the	Fourier	coefficients	that	will	represent	this
function.	In	this	particular	case,	the	answers	are	obvious:	we	need	to	find	But	let’s	go	through	the	motions	to	make	sure	we	end	up	with	those	values.	The	case	n=0	is	quite	easy:	the	coefficient	of	sine	B0	is	always	zero,	and	the	coefficient	of	cosine	A0	can	be	calculated	by	dividing	the	work.	You	do	the	first	term	of	the	integral,	and	I’ll	do	the	second.	Q:
What	is	the	result	of	integrating	the	constant	term?	The	constant	term	produces	a	value	of	3.	The	second	half	of	the	integral	requires	a	little	more	work.	First,	we	perform	integration...	So	let’s	evaluate	the	result	at	the	boundary	of	the	integration.	The	sum	of	the	pieces	of	the	integral	so	it’s	OK.	Let’s	see	how	well	the	terms	n=0	of	the	Fourier	series
correspond	to	the	input	function	f	(t).	Hmmm.	They	did	their	job:	accounting	for	the	average	value	of	the	function.	The	remaining	terms	in	the	series	must	simply	take	into	account	the	change	around	this	average	value	over	a	period.	Let’s	move	on	to	the	terms	n=1	of	the	series	Let’s	take	these	at	a	time.	We’ll	start	with	the	term	A1.	Q:	Which	of	the
following	statements	is	true?	a.	both	terms	in	this	expression	are	zero	b.	only	the	first	term	in	this	expression	is	zero	c.	only	the	second	term	in	this	expression	is	zero	d.	none	of	the	terms	in	this	expression	is	zero	Aha.	The	second	term	involves	an	integral	of	the	product	of	a	sine	term	and	a	cosine	term.	Thanks	to	the	orthogonality	of	our	basic
functions,	these	products	will	always	produce	an	integral	of	zero.	That	means	we	only	need	to	evaluate	the	first	term.	Excellent!	Just	as	we	expected,	and	it	turns	out	that	all	the	other	A	terms	will	also	be	zero.	Now	for	the	second	possibility:	the	sine	term	with	the	coefficient	B1.	We	can	integrate	the	first	as-is	command,	but	we’ll	have	to	perform	a	trig
substitution	on	the	second	term.	The	second	term	now	breaks	into	two	simpler	integrations.	We	can	tackle	the	first	two	terms	quickly,	but	the	third	term	will	take	another	line	or	two	of	work.	There	you	go!	We	expected	the	B1	to	have	a	value	of	1,	and	so	it	is.	UrrÃ!	If	you	go	through	motions	for	sine	terms	with	higher	than	n,	it	turns	out	they	all	equal
zero.	Let’s	see	how	our	two	non-zero	terms	in	the	Fourier	series	compare	with	the	function	we’re	trying	to	replicate.	If	we	add	we	add	Together,	we	actually	match	the	starting	function.	Phew.	A	square	wave	We	feel	something	more	challenging:	a	square	wave.	And	what	is	it?	It	is	a	periodic	function	that	alternates	two	values.	In	our	case,	the	two
values	​​will	be	1	and	0,	and	the	period	will	be	p	=	2	s.	How	can	we	put	together	a	set	of	breasts	and	cosevious	that	vary	evenly	to	produce	so	hard	and	sharp	angles?	Good	question.	Let's	see	you	find	out.	Our	first	step	are	the	terms	n	=	0.	The	term	breast	is	zero,	as	always,	and	the	term	cosine	is	given	by	an	integral	that	we	can	divide	into	two	parts.
Q:	What	is	the	value	of	this	coefficient	A0?	It's	only	1/2.	So	if	we	only	include	terms	up	to	n	=	0,	our	approximation	of	the	series	is	a	promising	start.	Once	again,	the	term	A0	deals	with	the	average	value	of	the	function	on	a	period,	letting	all	the	upper	terms	take	advantage	of	the	variations	around	this	average.	The	terms	N	=	1	follow.	Q:	What	is	the
value	of	each	coefficient?	You	should	find	our	Fourier	series	now	includes	order	terms	n	=	0	and	n	=	1.	How	well	how	well	reproduces	the	square	wave?	It	is	a	beginning,	but	the	corners	are	not	very	keen.	Maybe	adding	other	terms	could	help.	Let's	try	the	terms	n	=	2	...	...	and	n	=	3.	Q:	What	are	the	values	​​of	A2	and	B2?	Q:	What	are	the	values	​​of	A3
and	B3?	You	should	find	out	that	both	coefficients	n	=	2	are	zero,	but	the	term	n	=	3	breast	is	not	zero.	Therefore,	to	summarize,	at	this	point,	we	have	a0	=	1/2,	b0	=	0	a1	=	0,	b1	=	2	/	Â¡a2	=	0,	b2	=	0	a3	=	0,	b3	=	2	/	(3â¡,)	How	well	this	series	reproduces	the	square	wave?	Note	that	the	size	of	the	coefficient	n	=	3	is	lower	than	that	of	the	coefficient
n	=	1.	Hmmm.	Does	this	pretend	a	trend?	There	is	only	one	way	to	find	out.	Time	to	resolve	terms	n	=	4	...	and	n	=	5.	Q:	What	are	the	values	​​of	A4	and	B4?	Q:	What	are	the	values	​​of	A5	and	B5?	You	should	find	that	the	coefficients	n	=	4	are	both	zero,	but	the	term	coefficient	of	the	term	B5	is	not	zero.	It's	smaller	than	her	previous	cousins,	though.
Our	approximation	has	achieved	itself	as	the	size	of	the	coefficients	is	shrinked	with	N;	This	is	a	common	feature	of	the	Fourier	series.	A	graph	showing	the	contributions	of	each	term	does	the	same	point:	the	lines	that	move	quickly	have	the	smallest	width.	When	we	add	together	these	sinusoidal	waves	weighed	carefully,	we	approach	the	square
wave.	If	we	include	a	lot	of	terms,	we	can	give	us	damn	to	an	angular	square	wave.	A	way	to	express	this	Fourier	expansion	consists	in	listing	the	coefficients	as	text:	a0	=	1/2,	b0	=	0	a1	=	0,	b1	=	2	/	Â¡	a2	=	0,	b2	=	0	a3	=	0,	b3	=	2	/	(3Â¡)	a4	=	0,	b4	=	0	a5	=	0,	b5	=	2	/	(5â¡)	Another	way	consists	in	making	a	graph	that	shows	the	value	of	each
coefficient	according	to	the	value	of	n.	This	type	of	graph	indicates	very	quickly	which	components	contribute	significantly	to	the	series	Fourier	of	a	given	function.	If	we	plot	the	value	of	each	component	relative	to	its	frequency,	the	result	is	a	frequency	spectrum	of	the	series.	For	more	information	Copyright	©	Michael	Richmond.	This	work	is
licensed	under	license	A	Creative	Commons	license.	The	previous	page	showed	that	a	time	domain	signal	can	be	represented	as	a	sum	of	sinusoidal	signals	(ie	the	frequency	domain),	but	the	method	to	determine	the	phase	and	magnitude	of	sinusoids	has	not	been	discussed.	This	page	will	describe	how	to	determine	the	representation	of	the	signal
frequency	domain.	For	now	we	will	only	consider	periodic	signals,	even	if	the	concept	of	the	frequency	domain	can	be	extended	to	signals	that	are	not	periodic	(using	what	is	called	the	Fourier	Transform).	The	next	page	will	give	several	examples.	Contents	Statement	of	the	problem	Consider	a	periodic	signal	XT	(T)	with	period	T	(we	will	noise
periodic	signals	with	a	subscribed	corresponding	to	the	period).	Because	the	period	is	T,	we	take	the	fundamental	frequency	to	be	ï	‰	0	=	2ï	€	/	t.	We	can	represent	such	a	function	(with	some	very	minor	restrictions)	using	Fourier	Series.	At	the	beginning	of	the	1800	Joseph	Fourier	decided	that	this	function	can	be	represented	as	a	series	of	Sines
and	Cosenes.	In	other	words	he	showed	that	a	function	as	the	one	above	can	be	represented	as	a	sum	of	sines	and	cosevious	of	different	frequencies,	called	a	Fourier	series.	There	are	two	common	forms	of	the	Fourier	series,	"trigonometric"	and	"exponential".	These	are	discussed	below,	followed	by	a	demonstration	that	the	two	forms	are	equivalent.
For	easy	reference	the	two	forms	are	indicated	here,	their	derivation	follows.	Owow	\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\	\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\	\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\	\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\	$$	Fourier	series	is	more	easily	understandable	if	we	limit	ourselves	for	the	first	time	to	functions	that	are	or	even	or	odd.	We	will	then
generate	any	function.	Also	functions	a	uniform	function,	xe	(t),	can	be	represented	as	a	sum	of	coses	of	various	frequencies	through	the	equation:	$$	x_e	(t)	=	^	limits_	{n	=	0}	^	infty	{a_n	cos	Left	({n	limits_	{n	=	1}	^	infty	{a_n	XE	(T)	adding	the	coses.	An	example	will	show	exactly	how	the	sum	works	that	describes	the	synthesis	process.	Consider
the	following	function,	XT	and	its	corresponding	values	​​for	one.	This	function	has	t	=	1	so	ï	‰	0	=	2â	·	ï	€	/	t	=	2â	·	ï	€.	Note:	We	did	not	determine	how	wings	are	calculated;	This	derivation	follows,	that	the	calculation	is	subsequently.	0	0.4	1	0.6055	2	0.1871	3	-0.1247	4	-0.1514	The	upper	graph	corresponds	to	0,	a	constant	term.	We	will	later	show
that	this	is	the	average	value	of	the	original	function	(a	pulse	of	0,4	and	T=1	period,	so	average=0.4).	This	isCall	the	average,	the	DC,	or	the	zero	frequency	($	n	omega_0	=	0	cdot	omega_0	=	0	$)	Component	of	the	Fourier	series.	(Note:	{A0COS	(0Ã,Â	·	â	¢	0Ã,Â	·	T)	=	A0)	The	second	chart	is	of	A1COS	(Ã	¢	0T).	Note	that	exactly	has	a	cosine
oscillation	in	the	period,	T	=	1.	We	call	it	the	first,	or	fundamental	harmonica.	The	breadth	of	this	harmonica	is	given	by	A1	=	0.6055.	The	second	harmonic	(n	=	2)	has	exactly	two	oscillations	in	a	period,	t	=	1,	of	the	original	function,	and	a	width	of	A2	=	0.1871.	The	third	harmonic	(n	=	3)	has	exactly	three	oscillations	in	a	period,	t	=	1,	of	the	original
function,	and	a	width	of	A3	=	-0.1247.	...	and	so	on,	for	increasing	values	​​of	n.	The	right	column	shows	the	sum	$$	A_0	+	SUM	Limits_	{n	=	1}	^	n	{a_n	so	left	({n	Highest	graph	shows	the	constant	(or	medium)	value	determined	by	A0	=	0.4.	This	value	is	shown	in	blue,	the	original	function	in	red.	The	second	graph	shows	(in	blue)	the	sum	with	n	=	1.
It	is	the	sum	of	the	constant	value	more	the	first	harmonic	(A0	+	A1COS	(Ã	¤0t)).	In	other	words,	the	second	graph	on	the	right	shows	the	sum	of	the	first	two	graphs	to	the	left.	With	a	single	harmonious	the	sum	of	Fourier	(blue)	has	already	the	character	of	the	original	(red)	â	€	"both	are	high	in	the	middle.	The	third	graph	on	the	right	(which	is	the
sum	of	the	first	three	graphs	on	the	left)	is	not	very	different	from	the	second	because	the	term	added	a2cos	(2Â¡0t)	is	not	very	large.	However,	a	careful	examination	reveals	that	the	third	graph	(blue)	fits	better	to	the	original	(red)	function	than	the	previous	one.	The	fourth	graph	on	the	right	(sum	of	the	first	four	graphs	to	the	left,	[A0	+	A1COS	(ã
‰	0	t)	+	A2COS	(2Ã	Â	‰	0T)	+	A3COS	(Ã	Â	Â	‰	0T))	and	the	approximation	Of	the	sum	of	Fourier	is	even	better	than	before.	...	and	so	on,	for	increasing	values	​​of	n.	How	do	we	find	it?	The	example	above	shows	how	the	harmonics	add	up	to	approximate	the	original	question,	but	raises	the	question	of	how	to	find	the	magnitudes	of	the	AN.	Start
with	the	synthesis	equation	of	the	Fourier	series	$$	X_E	(T)	=	Infty	{n	=	0}	^	infty	{a_n	cos	(n	omega	_0	t)}	$$	without	justification	we	multiply	both	SEATS	FOR	$	COS	(M	OMEGA_0T)	$	$$	X_E	(T)	COS	Left	({m	left	({n	omega	_0	t}	right)}	We	will	generally	use	-T	/	2	to	T	/	2	or	0	to	t,	depending	on	which	is	more	convenient).	$$	INT	LIMITS_T	{X_E
(T)	COS	Left	({M	OMEGA	_0	T}	RIGHT)	DT}	=	INT	LIMITS_T	{Infect	Left	({n	omega	_0	t}	right)}	so	left	({m	omega	_0	t}	right)	dt}	$$	now	changes	the	sum	order	and	integration	on	the	right	side,	followed	by	™	Application	of	trigonometric	identity	COS	(a)	COS	(b)	=	Ã,	"2	[COS	(A	+	B)	+	COS	(AB))	$$	Begin	{align}	INT	LIMITS_T	{X_E	(T	)	COS
Left	({m	omega	_0	t}	right)	dt}}	{n	=	0}	^	infty	{a_n	int	\	t	_0	t}	t}	\left	({m\omega	_0	t}	\right)	dt}	}	\\	&	=	\sum\limits_{n	=	0}^\infty	{a_n	\int\limits_T	{{1	\over	2}\left	({\cos	\left	({\left	({m	+	n}	\right)	\omega	_0	t}	+	\cos	\left	({\left	({m	â​​	n}	\right)	\omega	_0	t}	\right)	}	\right)	dt}	}	\\	&	=	{1	\over	2}\summa\limits_limits_{n	=	0}^\infty	{a_n
\int\limits_T	{\left	({\cos	\left	({n	+	m}	\right)	\omega	_0	t}	\right)	+	\cos	\left	({\left	({m	â​​	n}	\right)	\omega	_0	t}	\right)	}	\end{align}$$$	the	cases	where	mÃ¢Â¥0,	then	the	function	cos	((m+n)	ÃÂ¢0t)	has	exactly	(m+n)	complete	oscillations	in	the	integration	interval,	T.	When	we	integrate	this	function,	the	result	is	zero	(because	we	are	integrating
on	an	integer	number	(greater	than	or	equal	to	one)	of	oscillations).	This	simplifies	the	result	to	$$	\begin{align}	\int\limits_T	{x_e	(t)	\cos	\left	({m\omega	_0	t}	\right)	dt}	&=	\frac{1}	{2}\sum\limits_{n	=	0}^\infty	{a_n	\int\limits_T	{\left	[{\cos	\left	({\left	({n	+	m}	\right)	\omega	_0	t}	\right)	+	\cos	\left	({\left	({m	â​​	n}	\right)	\omega	_0	t}	\right)	}
\right)	dt}	}	\\	&	=	\frac{1}	{2}\somma\limits_limits_{limits_{	n	=	0}^\infty	{a_n	\left	({\int\limits_T	{\cos	\left	({\left	({n	+	m}	\right)	\omega	_0	t}	\right)	dt}	+	\int\limits_T	{\cos	\left	({\left	({m	â​​	n}	\right)	\omega	_0	t}	dt}	}	\\	&	=	\frac{1}	{2}\sum\limits_{n	=	0}^\infty	{a_n	\int\limits_T	{\cos	\left	({\left	({m	â​​	n}	\right)	\omega	_0	t}	\right)	dt}	}
\end{align}$$$	Because	cosine	is	an	equal	function	cos	((m-n)	)	ÃÂ¤0t)	=cos	((n-m)	ÃÂ¤0t)	is	time	variable	and	has	exactly	|m-n|full	oscillations	in	the	integration	interval,	except	when	m=n	in	which	case	cos	((m-n)	ÃÂ¤0	=	cos	(0)	=	1	cos	$$	\int\limits_T	{\	\left	({\left	({m	â​​	n}	\right)	\omega	_0	t}	\right)	dt}	=	\left\{\matrix{\\\int\limits_T	{\cos	\left
({\left	({m	â​​	n}	\right)	\omega	_0	t}	\right)	dt	=	0}	,\quad	m	and	n}	\cr	{\int\limits_T	{1	\cdot	dt}	=	T,\quad	m	=	n}	\cr}	}	\right.	$$Now	look	again	at	the	summation	$$	\int\limits_T	{x_e	(t)	\cos	\left	({m\omega	_0	t}	\right)	dt}	=	{1	\over	2}sum\limits_{n	=	0}^\infty	{a_n	\int\limits_T	{\cos	\left	({m	â​​	n}	\right)	\omega	_0	t}	\right)	dt}	}	$$	How	n
goes	from	0	to	¢¢	each	summation	term	except	when	m=n	will	be	zero.	So	the	only	term	contributing	to	the	sum	is	m=n,	when	the	integral	is	T.	So	the	whole	sum	comes	down	to	$$	\displaylines{	\int\limits_T	{x_e	(t)	\cos	\left	({m\omega	_0	t}	\right)	dt}	=	{1	\over	2}a_m	T	\cr	a_m	=	{2	\over	T}\int\limits_T	{x_e	(t)	\left	({m\omega	_0	t}	\right)	dt}	\cr
a_n	=	{2	\over	T}\int\limits_T	{x_e	(t)	\cos	\left	({n\omega	_0	t}	\right)	dright)	dt}	\cr}	$$	We	changed	m	to	n	in	the	last	line	because	m	is	just	a	dummy	variable.	Now	we	have	an	expression	for	one,	which	was	our	goal.	The	derivation	of	the	Fourier	series	coefficients	is	not	complete	because,	as	part	of	our	demonstration,	we	did	not	consider	the	case
when	m=0.	(Note:	we	didn’t	consider	this	case	before	because	we	used	the	argument	that	cos	((m+n)	ÃÂ¤0t)	exactly	(m+n)	complete	oscillations	in	the	integration	range,	integration,For	the	special	case	m=0	$$	\begin{align}	\int\limits_T	{x_e	(t)	\cos	\left	({m\omega	_0	t}	\right)	dt}	&=	\sum\limits_{n	=	0}^\infty	{a_n	\int\limits_T	{\cos	\left
({n\omega	_0	t}	\right)	\cos	\left	({m\omega	_0	t}	\right)	dt}	}	\cr	\int\limits_T	{x_e	(t)	\cos	\left	({0	\cdot	\omega	_0	t}	\right)	dt}	&=	\sum\limits_{n	=	0}^infty	{a_n	\int\limits_T	{\cos	\left	({n\omega	_0	t}	\right)	\cos	\left	({0	\cdot	\omega	_0	t}	\right)	dt}	}	\quad	\quad	{\text{ma	}}}}\cos	\left	({0	\cdot	\omega	_0	t}	\right)	&=1	\cr	\int\limits_T	{x_e	(t)
dt}	&=	\sum\limits_{n	=	0}^\infty	{a_n	\int\limits_T	{\cos	\left	({n\omega	_0	t}	\right)	dt}	}	\cr	\int\limits_T	{x_e	(t)	dt}	&=	Ta_0	\end{align}	$	This	leads	to	the	result	shown	above,	that	a0	is	the	average	value	of	the	function	$$	a_0	=	\frac{1}	{T}\int\limits_T	{x_e	(t)	dt}	=	{\text{media	of	x}}}_e	\left	(t	\right)	$$	Odd	Functions	It	is	possible	to
represent	an	odd	function	by	a	set	of	sines	by	Fourier	(To	represent	even	functions	we	used	cosines	(an	even	function),	so	it’s	no	wonder	if	we	use	sinusoids.	$$	x_o	\left	(t	\right)	=	\sum\limits_{n	=	1}^\infty	{b_n	\sin	\left	({n\omega	_0	t}	\right)	}	$right)	}	$$Note	that	there	is	no	b0	term	since	the	average	value	of	an	odd	function	in	a	period	is	always
zero.	The	bn	coefficients	can	be	determined	by	the	equation	$$	b_n	=	\frac2T\int\limits_T	{x_o	(t)	\sin	\left	({n\omega	_0	t}	\right)	dt}	$$	The	derivation	follows	closely	that	of	the	an	coefficients.	Arbitrary	Functions	(not	necessarily	even	or	odd)	Each	function	can	be	composed	of	an	even	part	and	an	odd	part.	Given	an	x	(t)	function,	we	can	create	even
and	odd	functions	$$	\displaylines{	x_o	\left	(t	\right)	=	\frac{1}	{2}\left	({x\left	(t	\right)	â​​	x\left	({	â​​	t}	\right)	}	\cr	x_e	\left	(t	\right)	=	\frac{1}	{2}\left	({x\left	(t	\right)	+	x\left	({	â​​	t}	\right)	}	\right)	\cr}	$$Clearly,	xo	(t)	=-xo	(-t)	and	xe	(t)	=xe	(-t),	and	when	added	together	they	create	the	original	function.	x	(t)	=xo	(t)	+xe	(t).	We	can	use	a	set	of
Fourier	cosines	to	find	the	associated	xe	(t)	and	a	set	of	Fourier	sines	to	find	the	bn	associated	with	xo	(t).	Given	a	periodic	function	xT,	we	can	represent	it	with	the	synthesis	equations	of	the	Fourier	series	$$	x_T	\left	(t	\right)	=	a_0	+	\sum\limits_{n	=	1}^\infty	{\left	({a_n	\cos	\left	({n\omega	_0	t}	\right)	+	b_n	\sin	\left	({n\omega	_0	t}	\right)	}
\right)	}	$$	Determine	the	coefficients	an	and	bn	are	determined	by	Fourier	series	analysis	equations	$$	\begin{align}	a_0	&=	{1	\over	T}\int\limits_T	{x_T	\left	(t	\right)	dt}	\;	=	\;media	\cr	a_n	&=	{2	\over	T}\int\limits_T	{x_T	\left	(t	\right)	\cos	\left	({n\omega	_0	t}	\right)	dt}	,\quad	n	e	0	\cr	b_n	&=	{2	\over	T}\int\limits_T	{x_T	\left	(t	\right)	\sin	\sin
\left	({n\omega	_0	t}	\right)	dt}	\cr\end{align}	$$	The	Exponential	Series	A	more	compact	representation	of	the	Fourier	series	uses	complex	exponentials.	In	this	case,	the	following	synthesis	and	analysis	equations:	$$	\displaylines{	x_T	\left	(t	\right)	=	\sum\limits_{n	=	â​​	\infty	}^{	+	\infty	}	{c_n	{c_n	_0	t}}	quad	quad	quad	sintesi	cr	c_n	=	{1	over	t}
int	{{x	(t)	and	^	{-	jn	omega	_0	t}	dt}	quad	quad	Analysis	CR}	$$	The	derivation	is	similar	to	that	for	the	Soene	series	of	Fourier	given	above.	Note	that	this	form	is	a	bit	more	compact	than	that	of	the	trigonometric	series;	This	is	one	of	its	primary	appeals.	Other	advantages	include:	a	single	analysis	equation	(with	three	equations	for	trigonometric
form),	the	notation	is	similar	to	that	of	the	Fourier	Transform	(to	be	discussed	later),	it	is	often	easier	to	manipulate	mathematically	rather	sini	and	coseni	exponentials.	A	principle	advantage	of	the	trigonometric	shape	is	that	it	is	easier	to	display	Sines	and	Cosenes	(partly	because	the	CN	are	the	complex	number,	and	the	series	can	be	easily	used	if
the	original	XT	is	purely	even	or	odd.	}	=-	infty}	{n	=	-	infty}	^	{+	infty}	{c_n	and	^	{jn	omega	_0	t}}	quad	quad	quad	quad	quad	quad	c_n	=	{	1	over	t}	INT	LIMITS_GA	{x	(t)	and	^	{}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}	}}}}}}}}}}	This	is	the	question	of	how	CN	terms	are	related	to	the	terms	AE	BN.	The	following	discussion	is	assumed	that
XT	is	real	therefore	one	and	BN	are	real.	To	begin	consider	only	the	terms	constant	$	$	A_0	=	C_0	$$$.	So	C0	is	also	the	average	of	the	XT	function.	As	if	we	consider	only	those	parts	of	the	signal	that	oscillate	once	in	a	period	of	T	seconds	we	get	$$	A_1	+	b_1	and	^	{+	omega	_0	t}	$	omega	and	for	two	oscillations	in	t	seconds	we	obviously	get	the
side	Left	of	this	equation	is	real,	so	even	the	right	side	must	be	real.	Because	e-jnï	‰0t	is	the	conjugated	complex	of	E	+	JNï	‰0t	so	C-N	must	be	the	conjugated	CN	complex	so	that	imaginary	parts	cancel	when	added.	If	we	write	cn	=	cn,	r	+	jâ	·	cn,	i	(sum	of	real	and	imaginary	parts),	then	c-n	=	c	*	n	=	cn,	r	-	jâ	·	cn,	i.	So	(using	Euler's	identities),	$$
Begin	{align}	a_n	cos	(n	omega	_0	t)	+	b_n	sin	(n	omega	_0	t)	&	=	c_	{-	n}	and	^	{-	jn	omega	_0	t}	+	c_n	and	^	{+	jn	omega	_0	t}	cr	&	=	(c_	{n,	r}	♪	These	are	almost	never	interesting	for	engineering	applications.	in	particular,	the	fourier	series	converges	if	$	\	int	\	limits_t	{x_t	(t)	dt
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