
Exact	differential	equations	pdf

	

Verify

http://feedproxy.google.com/~r/Xvkpad/~3/KGDyd8lM0uI/uplcv?utm_term=exact+differential+equations+pdf


Exact	differential	equations	pdf

Exact	differential	equations	and	integrating	factors.	Exact	differential	equations	problems	and	solutions.	Exact	differential	equations	pdf	notes.	Exact	differential	equations	pdf.	Exact	differential	equations	calculator.	Exact	differential	equations	definition.	Exact	differential	equation	examples.	Exact	differential	equations	solver.

This	article	deals	with	the	concept	of	elementary	differential	calculus.	For	the	advanced	mathematical	concept	generalized	by	differential	topology	and	differential	geometry,	see	closed	and	exact	differential	modules.	In	multivariate	calculus,	a	differential	is	said	to	be	exact	or	perfect,	as	opposed	to	an	inexact	differential,	if	it	is	of	the	DQ	module,	for
some	differential	function.	D.	Definition	Overview	We	work	in	three	dimensions,	with	similar	definitions	we	hold	in	any	other	number	of	dimensions.	In	three	dimensions,	a	shape	of	the	type	A	(x,	y,	z)	dx	+	b	(x,	y,	z)	dy	+	c	(x,	y,	z)	dz	{\	displaystyle	a	(x,	y,	z)	\	,	DX	+	B	(x,	y,	z)	\,	dy	+	c	(x,	y,	z)	\,	dz}	is	called	differential	shape.	This	module	is	called
exactly	on	a	domain	d	Å¡,	r	3	{\	displaystyle	d	\	subset	\	mathbb	{r}	^	{3}}	in	space	if	there	is	a	scalar	function	q	=	q	(x,	y,	z)	{\	displaystyle	q	=	q	(x,	y,	z)	}	defined	on	d	{\	displaystyle	d}	such	that	D	q	Â¡	(	q	Ã¢,	x)	y,	zdx	+	(Ã¢,	q	Ã¢,	y)	x,	zdy	+	(Ã¢,	q	Ã¢,	z)	x,	ydz,	{\	displaystyle	dq	\	equiv	\	left	({\	frac	{\	partial	q}	{\	partial	x}}}}	destra)	_	{y,	z	}	\,
dx	+	\	\	\	\	\	\	left	({\	c	{\	partial	q}	{\	partial	y}}	\	right)	_	{x,	z}	\,	dy	+	\	left	({\	frac	{\	partial	q}	{\	partial	z}}	\	right)	_	{x,	y}	\,	dz,}	Ã¢	d	q	=	a	dx	+	b	dy	+	c	dz	{\	displaystyle	dq	=	a	\,	dx	+	b	\,	dy	+	c	\,	dz}	During	D.	This	is	equivalent	to	saying	that	the	vector	field	(A,	B,	B,	C)	{\	Displaystyle	(A,	B,	C)	}	is	a	conservative	vector	field,	with	the
corresponding	potential	q	{\	displaystyle	q}.	Note:	Subscribers	outside	brackets	indicate	which	variables	are	kept	constant	during	differentiation.	Due	to	the	partial	derivative	definition,	these	subscribers	are	not	required,	but	are	included	as	a	reminder.	A	dimension	within	a	dimension,	a	differential	shape	A	(x)	DX	{\	DisplayStyle	A	(X)	\,	DX}	is
accurate	as	long	as	a	{\	DisplayStyle	A}	has	an	antiderivative	(but	not	necessarily	one	in	terms	of	elementary	functions).	If	A	{\	DisplayStyle	A}	has	an	antiderivative,	let	q	{\	displaystyle	q}	be	antiderivative	of	a	{\	displaystyle	a}	and	this	q	{\	displaystyle	q}	meet	the	condition	for	accuracy.	If	a	{\	displaystyle	a}	does	not	have	an	antiderivative,	we
cannot	write	D	q	=	A	(x)	d	x	{\	displaystyle	dq	=	a	(x)	\,	dx}	and	so	the	differential	shape	is	inaccurate.	Two	and	three	dimensions	by	symmetry	of	the	second	derivatives,	for	any	“well	educated”	(non-pathological)	function	q	{\	displaystyle	q},	we	have	Ã	̈,	2	q	Ã¢,	x	Ã¢,	y	=	Ã¢,	2	Q	Ã¢,	y	Ã¢,	x	{\	displaystyle	{\	frac	{\	partial	^	{2}	q}	{\	partial	x	\	partial
x	\	partial	x	\,	\	partial	y}}	=}	=	{}\	frac	{\	partial	^	{2}	q}	{\	\	Therefore	partial	y	\,	\	partial	x}}}}	Therefore,	it	follows	that	in	a	region	simply	connected	R	of	plane	XY,	a	differential	A	(X,	Y)	DX	+	B	(X,	Y)	DY	{\	DisplayStyle	A	(x,	y)	\,	dx	+	b	(x,	y)	\,	dy}	is	an	exact	differential	if	and	only	if	the	following	holds:	(Ã¢,	a	Ã¢,	y)	x	=	b	Ã¢,	x)	y	{\	displaystyle	\
left	({\	frac	{\	partial	a}	{\	partial	y}	\	right)	_	{x}	=	\	left	({\	frac	{\	partial	b}	{\	partial	x}}	right)	_	{y}}	for	three	dimensions,	a	differential	D	q	=	a	(x,	y,	z)	dx	+	b	(x	(x	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ
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of	the	G	surface	then	s(X,	Y)	=	0	with	the	simpletic	form.	These	conditions,	easy	to	generalize,	arise	from	the	independence	of	the	order	of	differentiations	in	the	calculation	of	the	derived	seconds.	Therefore,	for	a	differential	dQ,	that	is,	a	function	of	four	variables	to	be	an	exact	differential,	there	are	six	conditions	to	satisfy.	In	summary,	when	a
differential	dQ	is	exact:	the	Q	function	exists;	∫	i	f	d	Q	=	Q	(f	)	−	Q	(i	)	,	{\displaystyle	\int	_{i}^{f}dQ=Q(f)-Q(i),}	independent	of	the	path	followed.	In	thermodynamics,	when	the	dQ	is	accurate,	the	Q	function	is	a	system	status	function.	The	thermodynamic	functions	U,	S,	H,	A	and	G	are	state	functions.	Generally,	neither	work	nor	heat	is	a	state
function.	An	exact	differential	is	sometimes	called	"total	differential",	or	"total	differential",	or,	in	the	study	of	differential	geometry,	an	exact	form	is	defined.	Partial	differential	relations	If	three	variables,	x	{\displaystyle	x}	,	y	{\displaystyle	y}	and	z	{\displaystyle	z}	are	bound	by	the	condition	F	(x	,	y	,	z	)	=	constant	{\displaystyle	F(x,y,z)=
{\text{constant}}}	for	some	differentiable	functions	F	(x	,	y	,	z	)	{\displaystyle	F(x,y,z)}	{\displaystyle	dz={	Replace	the	first	equation	in	the	second	and	realline,	we	get[1]:	669	d	z	=	(	∂	z	∂	x	)	y	[	(	∂	x	∂	y	)	z	d	y	+	(	∂	x	∂	z	∂	y	)	x	d	y	,	{\displaystyle	dz={\left({\frac	{\partial	z}{\paral	x	(x)	y	(a^^^^^	y)	z	+	(a^^	z)	x	]	d	and	+	(a^^^	z)	y	(a^^^	z)	y	d	z
,	{\displaystyle	Dz=\left[{\left	({\frac	{\partial	z}{\partial	x}}\right)	}_{y}{\left	({\frac	{\partial	x}{\partial	y}\right)	}_{z}+{\left	({\frac	{\partial	z}{\partial	y}}\right)	}_{x}\right]dy+{\left	({\frac	{\partial	z}{\partial	x}}}}}}}}\right)	}_{y}{\left	({\frac	{\partial	z}\right)	}_{y}dz,}	[	1	Â”	(a	z	z	z	z	(x)	y	(a	z)	y	]	d	z	=	[	(a	z)	x)	y	(a)	z	+	(a)	x	]	d	and	.
{\displaystyle	\left[1-{\frac	{\partial	z}{\partial	x}}\right)	}_{y}{\left	({\frac	{\partial	x}{\partial	z}}\right)	}_{y}\right]dz=	left[{\left	({\frac	{\partial	z}{\partial	x}\right)	}_{y}{\left	({\frac	{\partial	x}{\partial	and}\right)	}_{z}+{\left	({\frac	{\partial	z}{\partial	and}}}}\right)	}	x}\right]dy.}	Since	y	{\displaystyle	y}	and	z	{\displaystyle	z}	are
independent	variables,	d	y	{\displaystyle	dy}	and	d	z	{\displaystyle	Dz}	can	be	selected	without	restriction.	For	this	last	equation	to	have	general	validity,	the	terms	in	parentheses	must	be	zero.[1]:Ã¢Â¦Â¤Â¤669Ã¢Â¦Reciprocity	Relationship	Set	the	first	term	in	parentheses	equal	to	zero	returns[1]	(Ã¢Â¢Â¢	Â¢Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢
Â¢	Â¢	Â¢	Â¢	Â	Â¢Â¢Â¢Â¢Â¢Â¢	z)	y	=	1.	{\displaystyle	{\left	({\frac	{\partial	z}{\partial	x}}\right)	}_{y}{\left	({\frac	{\partial	x}{\partial	z}}\right)	}_{y}=1.}	A	slight	rearrangement	gives	a	relationship	of	reciprocity,[1]:	Â”§670Â”	(Â¦	Â¦	z)	y	=	1	(Â¦	x	Ã¢	z)	y	.	{\displaystyle	{\left	({\frac	{\partial	z}{\partial	x}}\right)	}_{y}={1}{\left	({\frac	{\partial
x}{\partial	z}}}\right)	}_{y}}.}	There	are	two	other	permutations	from	the	previous	derivation	which	give	a	total	of	three	reciprocal	relations	between	x	{\displaystyle	x}	,	y	{\displaystyle	y}	and	z	{\displaystyle	z}	.	Reciprocity	relations	show	that	the	inverse	of	a	partial	derivative	is	equal	to	its	reciprocal.	Cyclic	relationship	The	cyclic	relationship	is
also	known	as	the	cyclic	rule	or	triple	product	rule.	Set	the	second	term	in	parentheses	equal	to	zero	yields[1]:Ã¢ÂÂÂ¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢	Â¢Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â	{\displaystyle	{\left	({\frac	{\partial	z}{\partial	x}\right)	}_{y}{\left	({\frac	{\partial	x}{\partial	y}}}\right)	}_{z}=-{\left
({\frac	{\partial	z}{\partial	y}\right)	}_{x}.}.}.}	Using	a	reciprocity	relationship	for	“a”	z	Ã¢Â¢Â¢y	{\displaystyle	{\tfrac	{\partial	z}{\partial	y}}}}	on	this	equation	and	rearranging	it,	you	get	a	cyclic	relationship	(the	rule	of	the	triple	product),[1]:Ã¢	Â¢Â¢670Ã¢	Â¢
Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢	{\displaystyle	{\left	({\frac	{\partial	x}{\partial	y}}\right)	}_{z}{\left	({\frac	{\partial	y}{\partial	z}}\right)	}_{x}{\left	({\frac	{\partial	z}{\partial	x}\right)	}_{y}=-1.}	However,	if	you	use	a	reciprocal
relationship	for	Â”xÂ”	y	{\displaystyle	{\tfrac	{\partial	x}{\partial	y}}}}}	with	consequent	rearrangement,	you	get	a	standard	shape	for	implicit	differentiation:	(It’s	there’s	a	lot	of	money)	(Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢
{\displaystyle	{\left	{\partial	y}{\partial	y}{\partial{\left	({\frac	{\partial	z}{\partial	x}}\right)	}_{y}{\left	({\frac	{\partial	z}{\partial	y}\right)	}_{x}}.}	Some	useful	equations	derived	from	exact	two-dimensional	differential	(See	also	Bridg’s	thermodynamic	equations	Suppose	you	have	five	function	states	z	,	x	,	y	,	u	{\displaystyle	z,x,y,u}	,	and	v
{\displaystyle	v}	.	Suppose	the	state	space	is	two-dimensional	and	any	of	the	five	quantities	is	exact	differential.	Then	for	the	chain	rule	d	z	=	(Ã¢Â¢Â¢Â¢Â¢	Â¢Â¢	Â¢Â¢	Â¢Â¢	Â¢Â¢	Â¢Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	Â¢	v)	u	d	v	{\displaystyle	Dz=\left	({\frac	{\partial	z}{\partial	x}\}\}\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\}
_{y}dx+\left	({\frac	{\partial	z}{\partial	z}\partial	y}}\right)	_{x}dy=\left	({\frac	{\partial	z}{\partial	u}\right)	_{v}du+\left	({\frac	{\partial	z}{\partial	v}}\right)	_{u}	dv}	(1)	but	also	according	to	the	chain	rule:	d	x	=	(Ã¢	Â¦	x	Ã¢	Â¦	u)	v	d	u	+	(Â¦	x	Ã¢	Â¦	v)	u	d	v	{\displaystyle	dx=\left	({\frac	{\partial	x}{\partial	u}\right)	_{v}du+\left	({\frac	{\partial
x}}}{\partial	x}	partial	v}\right)	_{u}dv}	(2)	e	d	y	=	(\partial	and	\	u)	v	d	u	+	(\	e	\	v)	u	d	v	{\displaystyle	dy=\left	({\frac	{\partial	and}{\partial	u}}\right)	_{v}du+\left	({\frac	{\partial	and}\partial	v}\right)	_{u}dv}	(3)	so	that:	d	z	=	[	(Ã¢Â¢Â¢Â¢y)	v	+	(Ã¢Â¢y)	x	(Ã¢Â¢y	Â¢y)	v	]	d	u	+	[	(Ã¢Â¢Â¢Â¢Â¢Â¢Â¢	z	Ã¢Â¢Â¢y)	y	(Ã¢	x	Â”v)	u	+	(n)	x	(n)	u	]	d	v
{\displaystyle	{\begin{aligned}dz=&\left[\left	({\frac	{\partial	z}{\partial	x}}\right)	_{y}\left	({\frac	{\partial	x}}\partial)	x}{\partial	u}\right)	_{v}+\left	({\frac	{\partial	z}{\partial	and}\right)	_{x}\left	({\frac	{\partial	and}{\partial	u}\right)	_{v}\right]from\+&\left[\	({\frac	{\partial	z}{\partial	x}\right)	_{y}\	left	({\frac	{\partial	x}{\partial	v}\right)
_{u}+\left	({\frac	{\partial	z}{\partial	y}\right)	_{x}\left	({\frac	{\partial	y}{partial	v}}\right)	_{u}\right]dv\end{aligned}	(4)	which	implies	that:	(Ã¢Â¢Â¢Â¢Â¢u)	v	=	(Ã¢Â¢Â¢	z	Ã¢Â¢Â¢u)	v	+	(Ã¢Â¢	z	Ã¢Â¢Â¢Â¢u)	x	(Ã¢Â¢Â¢Â¢Â¢u)	v	{\displaystyle	\left	({\frac	{\partial	z}{\partial	u}\right)	_{v}=\left	({\frac	{\partial	z}{\partial	x}\right)	_{y}\left
({\frac	{\partial	x}{\partial	u}}\right)	_{v}+\left	({\frac	{\partial	z}{\partial	y}}}\right)	_{x}\left	({\frac	{\frac	{\frac	{\frac	{\left)	\partial	and}{\partial	u}\right)	_{v}}	(5)	Letting	v	=	y	{\displaystyle	v=y}	dÃ:	(yyy	z	z	z	z	z	z	z	z	z	z	z	z	u)	y	(a	z	z	z	z	z	z	z	u)	y	{\displaystyle	\left	({\frac	{\partial	z}{\partial	u}\right)	_{y}=\left	({\frac	{\partial	z}{\partial
x}\right)	_{y}\left	({\frac	{\partial	x}{\partial	u}\right)	_{y}}	(6)	Lasciating	u	=	y	{\displaystyle	u=y}	gives:	(aaa	z	z	z	Ã¢Â¢y)	v	=	(aaa	z	Ã¢Â¢y)	x	+	(a	z	Ã¢Â¢y)	v	{\displaystyle	\left	({\frac	{\partial	z}{\partial	and}\right)	_{v}=\left	({\frac	{\partial	z}{\partial	and}\right)	_{x}+\left	({\frac	{\partial	z}{\partial	x}}\right)	_{y}\left	({\frac	{\partial	x}
{\partial	y}\right)	_{v}	(7)	Let	u	=	y	{\displaystyle	u=y}	,	v	=	z	{\displaystyle	v=z}	say:	(Ã¢Â¦	zÃ¢	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i))	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)	(i)z	Ã	¢,	x)	y	(Ã	¢,	x	Ã	¢,
y)	z	{displaystyle	left	({frac	{partial	z}	{partial	y}}	right)	_	{x}	=	-	sx	(	{frac	{partial	z}	{partial	x}}	right)	_	{y}	left	({frac	{partial	x}	{partial	y}}	right)	_	{z}}	(8)	using	(Ã,,	a	/	Ã	¢,	b)	c	=	1	/	(Ã	¢,	b	/	Ã	¢,	a)	c	{displaystyle	partial	a	/	partial	b)	_	{c}	=	1	/	(partial	b	/	Partial	a)	_	{C}}	Due	the	rule	of	the	triple	product:	(Ã	¢,	z	Ã	¢,	x)	y	(Ã	¢,	x	Ã	¢,	y)	z	(Ã
¢,	y	Ã	¢,	z)	x	=	Ã,	'1	{displaystyle	left	({frac	{partial	z}	{partial	x}}	right)	_	{y}	left	({frac	{partial	x}	{partial	y}}	)	_	{z}	left	({frac	{partial	y}	{partial	z}}	right)	_	{x}	=	-	1}	(9)	See	also	closed	modules	and	exact	differentials	for	a	level	treatment	differential	Upper	(mathematics)	Increased	the	differential	integration	factor	for	the	resolution	of	non-
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