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Consistent	and	inconsistent	systems

Explain	consistent	and	inconsistent	systems	of	linear	equations.	Consistent	and	inconsistent	systems	are	both.	What	do	consistent	and	inconsistent	systems	have	in	common.	Graphing	consistent	and	inconsistent	systems.	Consistent	and	inconsistent	systems	are	both	blank.	Consistent	and	inconsistent	systems	of	linear	equations.	Consistent	and
inconsistent	systems	of	equations	calculator.	Consistent	and	inconsistent	systems	of	equations	in	matrices.

We	remind	you	that	a	linear	system	can	behave	in	one	of	the	three	possible	ways:	the	system	has	a	unique	solution.	The	system	has	no	solution.	The	system	has	endless	solutions.	Also	remember	that	each	of	these	possibilities	corresponds	to	a	type	of	linear	equation	system	in	two	variables.	An	independent	equation	system	has	exactly	a	$	(X,	Y)	$
solution.	An	inconsistent	system	has	no	solution,	and	a	dependent	system	has	an	infinite	number	of	solutions.	The	previous	modules	discussed	how	to	find	the	solution	for	an	independent	system	of	equations.	We	will	now	focus	on	the	identification	of	dependent	and	inconsistent	systems	of	linear	equations.	The	equations	of	a	linear	system	are
independently	if	none	of	the	equations	can	be	derived	algebraly	from	others.	When	the	equations	are	independent,	each	equation	contains	new	information	on	the	variables,	and	the	removal	of	any	equation	increases	the	size	of	the	solution	set.	The	systems	that	are	not	independent	are	by	definition	dependent.	Equations	in	a	dependent	system	can	be
derived	from	each	other;	They	describe	the	same	line.	Do	not	add	new	information	about	the	variables,	and	the	loss	of	an	equation	from	a	dependent	system	does	not	change	the	size	of	the	solution	set.	We	can	apply	replacement	or	elimination	methods	to	resolve	equation	systems	to	identify	dependent	systems.	The	dependent	systems	have	an	infinite
number	of	solutions	because	all	points	on	a	line	are	also	on	the	other	line.	After	using	replacement	or	addition,	the	resulting	equation	will	be	identity,	like	$	0	=	0	$.	For	example,	consider	the	two	equations	$	3x	+	2Y	=	6	6x	+	4Y	=	12	$	we	can	apply	the	deletion	method	to	evaluate	them.	If	we	have	to	multiply	the	first	equation	for	a	factor	of	$	-2	$,
we	would:	$	DisplayStyle	Begin	{Aligned}	-2	(3x	+	2Y	&	=	6)	-	6x-4Y	&	=	-	12	End	{Aligned}	$	adding	This	at	the	second	equation	would	have	given	$	0	=	0	$.	So,	the	two	lines	are	dependent.	Note	also	that	they	are	the	same	equation	climb	from	a	factor	of	two;	In	other	words,	the	second	equation	can	be	derived	from	the	first.	When	they	are
graphite,	the	two	equations	produce	identical	lines,	as	shown	below.	Equations	$	3x	+	2y	=	6	$	and	$	6x	+	4Y	=	12	$	are	dependent,	and	when	the	graphs	produce	the	same	line.	Note	that	there	are	an	infinite	number	of	solutions	to	a	dependent	system,	and	these	solutions	fall	on	the	shared	line.	A	linear	system	is	consistent	if	it	has	a	solution,	and	in
contrast	otherwise.	We	remind	you	that	the	graphic	representation	of	an	inconsistent	system	consists	of	parallel	lines	that	have	the	same	slope	but	several	$	y	$	-	intercept.	They	will	never	intersect.	We	can	also	apply	methods	to	solve	equations	systems	to	identify	inconsistent	systems.	When	the	system	is	inconsistent,	it	is	possible	to	derive	a
contradiction	from	equations,	such	as	the	$0	=	$1.	Consider	the	following	two	equations:	$3x+2y	=	6	\\	3x+2y	=	12$	We	can	apply	the	elimination	method	to	try	to	solve	this	By	subtracting	the	first	equation	from	the	second,	both	variables	are	deleted	and	we	get	$	0	=	6	$.	This	is	a	contradiction,	and	we	can	identify	that	this	is	an	incoherent	system.
The	graphs	of	these	equations	on	the	$	XY	-pane	are	a	pair	of	parallel	lines.	The	3x	+	2y	=	6	and	3x	+	2y	=	12	equations	are	inconsistent.	In	general,	inconsistencies	occur	if	the	sides	of	the	left	of	equations	in	a	system	are	learned	employees,	and	the	constant	terms	do	not	meet	the	dependency	report.	A	system	of	equations	whose	sides	on	the	left	are
linearly	independent	are	always	consistent.	Pages	2	A	system	of	equations,	also	known	as	simultaneous	equations,	is	a	set	of	equations	that	have	more	variables.	The	response	to	a	system	of	equations	is	a	set	of	values	that	meet	all	the	equations	in	the	system,	and	there	may	be	many	answers	of	this	type	for	any	system.	The	answers	are	generally
written	in	the	form	of	an	ordered	pair:	$	left	(X,	Y)	$.	Approaches	To	resolve	an	equation	system	include	replacement	and	elimination	and	graphic	techniques.	There	are	several	practical	applications	of	equation	systems.	These	are	shown	in	detail	below.	Planning	An	evicting	system	of	equations	can	be	used	to	solve	a	planning	problem	in	which	there
are	limits	of	limits	to	be	taken	into	consideration:	Emily	is	hosting	an	important	post-school	party.	The	principal	has	imposed	two	restrictions.	First	of	all,	the	total	number	of	people	participating	(combined	teachers	and	students)	must	be	$	56.	Secondly,	there	must	be	a	teacher	for	every	seven	students.	So	how	many	students	and	how	many	teachers
are	invited	to	the	party?	First	of	all,	we	need	to	identify	and	appoint	our	variables.	In	this	case,	our	variables	are	teachers	and	students.	The	number	of	teachers	will	be	$	T	$,	and	the	number	of	students	will	be	$	s	$	s	$	s.	Now	you	need	to	create	our	equations.	There	is	a	constraint	that	limits	the	total	number	of	people	in	presence	to	$	56,	so:	$	T	+	s
=	$	56	for	every	seven	students,	there	must	be	a	teacher,	so:	$	frac	{s}	{7	}	=	T	$	now	we	have	a	system	of	equations	that	can	be	resolved	for	replacement,	elimination	or	graphically.	The	solution	to	the	system	is	$	49	$	and	$	T	=	$	7	.Finding	Unknown	QuantityShis	The	next	example	illustrates	the	way	in	which	equations	systems	are	used	to	find
quantities.	A	group	of	$	75	$	students	and	teachers	are	in	a	field,	collecting	sweet	potatoes	for	the	needy.	Kasey	chooses	three	times	more	sweet	potatoes	as	davisÃ	¢	â,¬	"and	then,	on	the	way	back	to	the	car,	takes	another	five!	Looking	at	his	newly	increased	batteries,	Davis	Comments,"	Wow,	you	$	29	$	plus	potatoes	of	Me!	"How	many	sweet
potatoes	did	Kasey	and	Davis	every	chosen?	To	solve,	first	define	our	variables.	The	number	of	sweet	potatoes	that	Kasey	Picks	$	k	$,	and	the	number	of	sweet	potatoes	that	DAVIS	Picks	is	$	D	$.	Now	we	can	write	equations	according	to	the	situation:	$	k-5	=	$$$D	+	29	=	k$	From	here,	replacement,	deletion	or	chart	will	reveal	that	$k	=	41$	â	and	$
d	=	12$.	It	is	important	to	always	check	your	answers.	A	good	way	tosolutions	to	a	system	of	equations	is	to	look	at	the	functions	graphically	and	then	see	where	the	graphs	intersect.	Or,	you	can	substitute	the	answers	in	each	equation	and	verify	that	they	result	in	accurate	solutions.	Other	Applications	There	are	a	multitude	of	other	applications	for
systems	of	equations,	such	as	figuring	out	which	landscaper	provides	the	best	deal,	how	many	different	mobile	phone	providers	charge	per	minute,	or	comparing	nutritional	information	in	recipes.	Page	3In	mathematics,	simultaneous	equations	are	a	set	of	equations	containing	multiple	variables.	This	set	is	often	referred	to	as	a	system	of	equations.	A
solution	to	a	system	of	equations	is	a	particular	specification	of	the	values	of	all	variables	that	satisfy	all	equations	simultaneously.	Graphically,	the	solution	is	where	the	functions	intersect.	In	a	system	of	three-variable	equations,	it	is	possible	to	have	one	or	more	equations,	each	of	which	may	contain	one	or	more	of	the	three	variables,	usually	x,	y	and
z.	The	introduction	of	the	z	variable	means	that	graphite	functions	now	represent	planes,	rather	than	lines.	A	Simple	Example	This	is	a	set	of	linear	equations,	also	known	as	a	linear	system	of	equations,	in	three	variables:	$\left\{\begin{matrix}	3x+2y-z=6\	-2x+2y+z=3\	x+y+z=4\\\\\\\\\matrix}\right.$	equations	is:	$\left\{\begin{matrix}	x=1\	y=2\
z=1\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\matrix}\right.$	Connect	these	values	to	each	of	the	equations	for	see	that	the	solution	satisfies	all	three	equations.	Graphical	Method	The	graphical	method	of	solving	a	system	of	equations	in	three	variables	involves	tracing	the	planes	that	form	during	the	graph	of	each	equation	in	the	system	and	then	finding	the	point
of	intersection	of	all	three	planes.	The	single	point	where	all	three	planes	intersect	is	the	unique	solution	to	the	system.	This	picture	shows	a	system	of	three	equations	in	three	variables.	The	white	dot	is	the	unique	solution	for	this	system.	Substitution	Method	The	substitution	method	of	solving	a	system	of	equations	into	three	variables	involves
identifying	an	equation	that	can	be	easily	written	with	a	single	variable	as	a	subject	(solving	the	equation	for	the	variable).	Next,	replace	the	expression	in	which	this	variable	appears	in	the	other	two	equations,	thus	obtaining	a	smaller	system	with	fewer	variables.	After	this	smaller	system	has	been	solved,	either	with	a	further	application	of	the
substitution	method	or	with	other	methods,	replace	the	solutions	found	for	the	variables	again	in	the	first	right	expression.	For	example,	consider	this	set	of	equations:	$\left\{\begin{matrix}	3x+2y-z=6\\	-2x+2y+z=3\	x+y+z=4\\\\\\\matrix}\right.$	Since	the	coefficient	of	z	is	already	1	in	the	first	equation,	solve	for	z	get:	$z=3x+2y-6$	Replace	this
expression	with	z	in	the	other	two	equations:	$\left\{\begin{matrix}	-2x+2y+	(3x+2y-6)	=3\x+y+	(3x+2y-6)	=4\\\\\\\\\matrix}\right.$	This	new	system	simplifies::	x+4y=9\	4x+3y=10\	end{matrix}\right$.	Now	solving	by	x	in	the	first	equation,	you	get:	$x=9-4y$.	Replace	this	expression	for	x	in	the	last	equation	of	the	system	and	solve	for	y:
$\displaystyle	\begin{aligned}	4(9-4y)+3y	&=10	\36-16y&=10	\13y&=26	\y&=2	\end{aligned}	$	Now	that	you	have	the	value	of	y,	work	again	on	the	equation.	Enter	y=2$	in	the	x=9-4y	equation	to	get	x=1$.	Work	again,	connect	(1,2)	in	the	first	replaced	equation	and	solve	for	z:	$\begin	{aligned}z&=3x+2y-6	\z&=(3	\cdot	1)+(2	\cdot	2)	-6	\z&=1
\end{aligned$}	Therefore,	the	solution	to	the	equation	system	is	$1.2,1).	Removal	method	Imitation	by	right	multiplication	is	the	other	method	commonly	used	to	solve	simultaneous	linear	equations.	Use	the	general	principles	that	each	side	of	an	equation	is	still	equal	to	the	other	when	both	sides	are	multiplied	(or	divided)	by	the	same	quantity,	or
when	the	same	quantity	is	added	(or	subtracted)	on	both	sides.	As	equations	grow	simpler	through	the	elimination	of	some	variables,	a	variable	will	appear	in	a	completely	solvency	form,	and	this	value	can	then	be	back-replaced	in	previously	derived	equations	by	connecting	this	value	to	the	variable.	Typically,	each	rear	replacement	can	then	allow
another	variable	in	the	system	to	be	resolved.	Let's	look	at	the	following	system:	$left\{\begin{matrix}	x+y+z=2\	x-y+3z=4\	2x+2y+z=3\	end{matrix}\right$.	Using	the	elimination	method,	start	by	subtracting	the	first	equation	from	the	second	and	simplifying:	$\displaystyle	\begin{aligned}	x-y+3z-(x+y+z)&=4-2	-\2y+2z&=2	\end{aligned}$	Now	we
have	the	following	equation	system:	$left\{\begin{matrix}	x+y+z=2\	-2y+2z=2\	2x+2y+z=3\	end{matrix}\right$.	Now	subtract	twice	the	first	equation	from	the	third	equation	to	get	$\begin	{aligned}2x+2y+z-2(x+y+z)&=3-2(2\2x+2y+z-2x-2z&=-1	\z&=1	\end	{allined}$	This	shows	the	new	system:	$left\{\begin{matrix}	x+y+z=2\	-2y+2z=2\	z=1\
end{matrix}\right$.	Subtract	the	third	equation	twice	from	the	second	equation	and	simplify:	$\begin	{aligned}	2y+2z-2z&=2-2	\y&=0	\end	{aligned$}	This	shows	the	new	system:	$left\{\begin{matrix}	x+y+z=2\	y=0\	z=1\	end{matrix}\right$.	Finally,	subtract	the	third	and	second	equation	from	the	first	equation	to	get	$\begin	{aligned}	x+y+z-y-
z&=2-0-1	\x&=1	\end	{aligned$}	The	final	system,	solved,	then,	is:	$left\{\begin{matrix}	x=1\	y=0\	z=1\	end{matrix}\right$.	end{matrix}\right$.
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