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Manual	Manual	and	Linear	Algebra	Labs	This	supplement	contains	a	set	of	MATLAB	laboratory	projects	written	by	Dan	Seth	of	West	Texas	A&M	University	It	is	designed	to	help	students	learn	key	linear	algebra	-	Xem	thÃªÂm	-	Xem	thÃªÂm:	Elementary	linear	algebra	11th,	,	4	Inverses;	Algebraic	Properties	of	Matrices,	7	Diagonal,	Triangular,	and
Symmetric	Matrices,	1	Vectors	in	2-Space,	3-Space,	and	n-Space,	2	Norm,	Dot	Product,	and	Distance	in	Rn,	7	Row	Space,	Column	Space,	and	Null	Space,	8	Rank,	Nullity,	and	the	Fundamental	Matrix	Spaces,	11	Application:	Geometry	of	Matrix	Operators	on	R2,	5	Application:	Dynamical	Systems	and	Markov	Chains,	5	Application:	Mathematical
Modeling	Using	Least	Squares,	6	Application:	Function	Approximation;	Fourier	Series,	5	Hermitian,	Unitary,	and	Normal	Matrices,	5	Application:	Data	Compression	Using	Singular	Value	Decomposition	¢ÃÂÂ	In	this	chapter	we	will	begin	our	study	of	matrices	Chapter	Systems	of	Linear	Equations	and	Matrices	1.1	Introduction	to	Systems	of	Linear
Equations	Systems	of	linear.	..	ÃÂ	Body	Report	CopyRight	Claim	NgÃ	y	ÃÂÃÂng:	09/01/2018,	13:42	WileyPLUS	is	a	research-based	online	environment	for	effective	teaching	and	learning	WileyPLUS	builds	students¢ÃÂÂ	confidence	because	it	takes	the	guesswork	out	of	studying	by	providing	students	with	a	clear	roadmap:	¢ÃÂ¢Â	¢ÃÂ¢Â	¢ÃÂ¢Â	what
to	how	to	it	if	they	did	it	right	It	offers	interactive	resources	along	with	a	complete	digital	textbook	that	help	students	learn	more	With	WileyPLUS,	students	take	more	initiative	so	you¢ÃÂÂll	have	greater	impact	on	their	achievement	in	the	classroom	and	beyond	Now	available	for	For	more	information,	visit	www.wileyplus.com	ALL	THE	HELP,
RESOURCES,	AND	PERSONAL	SUPPORT	YOU	AND	YOUR	STUDENTS	NEED!	www.wileyplus.com/resources	Student	Partner	Program	2-Minute	Tutorials	and	all	of	the	resources	you	and	your	students	need	to	get	started	Student	support	from	an	experienced	student	user	Collaborate	with	your	colleagues,	a	mentor,	attend	virtual	and	live	events,	and
see	resources	www.	WhereFacultyConnect.com	Pre-loaded	and	ready-to-use	SESSIONS	and	presentations	created	by	experts	on	technical	matters	24/7	technical	support,	online	chat	and	telephone	support	www.wileyplus.com	/	stand	©	Courtney	Keating/iStockphoto	Your	WileyPLUS	Account	Manager,	providing	personal	training	and	support	11	T	H
EDITION	Elementary	Linear	Algebra	Abrams	Version	Laurie	The	deck	was	printed	by	Quad	Graphics/Versailles	This	book	is	printed	on	acid-free	paper	Copyright	2014,	2005,	2000,	1994,	1991,	1987,	1984,	1981,	1977,	1973	by	Anton	Textbooks,	Inc	All	rights	reserved	simultaneously	Published	in	Canada	No	part	of	this	publication	may	be	reproduced,
stored	in	a	recovery	system	or	transmitted	in	any	form	or	by	any	means,	electronic,	mechanical,	photocopy,	recording,	scanning	or	otherwise,	except	as	permitted	in	Articles	107	or	108	of	the	United	States	Authorizationot	emit	sih	fo	ytirojam	eht	detoved	sah	eh	neht	ecniS	3891	litnu	emit	lluf	thguat	eh	erehw	,ytisrevinU	lexerD	ta	tnemtrapeD
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acit¡ÃmetaM	n³ÃicaicosA	al	ed	ledapE	n³Ãicces	al	ed	etnediserp	euf	notnA	.rD	lE	sacit¡Ãmetam	senoicaicosa	arap	sedadivitca	y	arutircsE	whose	philanthropy	changed	my	life	Howard	Anton	To:	Billie	Chris	Rorres	PREFACE	Summary	of	Changes	in	This	Edition	vi	This	textbook	is	an	expanded	version	of	Elementary	Linear	Algebra,	eleventh	edition,	by
Howard	Anton	The	¯Ã¬ÂÂrst	nine	chapters	of	this	book	are	identical	to	the	¯Ã¬ÂÂrst	nine	chapters	of	that	text;	the	tenth	chapter	consists	of	twenty	applications	of	linear	algebra	drawn	from	business,	economics,	engineering,	physics,	computer	science,	approximation	theory,	ecology,	demography,	and	genetics	The	applications	are	largely
independent	of	each	other,	and	each	includes	a	list	of	mathematical	prerequisites	Thus,	each	instructor	has	the	¯Ã¬ÂÂexibility	to	choose	those	applications	that	are	suitable	for	his	or	her	students	and	to	incorporate	each	application	anywhere	in	the	course	after	the	mathematical	prerequisites	have	been	satis¯Ã¬ÂÂed	Chapters	1¢ÃÂÂ9	include
simpler	treatments	of	some	of	the	applications	covered	in	more	depth	in	Chapter	10	This	edition	gives	an	introductory	treatment	of	linear	algebra	that	is	suitable	for	a	¯Ã¬ÂÂrst	undergraduate	course	Its	aim	is	to	present	the	fundamentals	of	linear	algebra	in	the	clearest	possible	way¢ÃÂÂsound	pedagogy	is	the	main	consideration	Although	calculus	is
not	a	prerequisite,	there	is	some	optional	material	that	is	clearly	marked	for	students	with	a	calculus	background	If	desired,	that	material	can	be	omitted	without	loss	of	continuity	Technology	is	not	required	to	use	this	text,	but	for	instructors	who	would	like	to	use	MATLAB,	Mathematica,	Maple,	or	calculators	with	linear	algebra	capabilities,	we	have
posted	some	supporting	material	that	can	be	accessed	at	either	of	the	following	companion	websites:	www.howardanton.com	www.wiley.com/college/anton	Many	parts	of	the	text	have	been	revised	based	on	an	extensive	set	of	reviews	Here	are	the	primary	changes:	¢ÃÂ¢Â	Earlier	Linear	Transformations	Linear	transformations	are	introduced	earlier
(starting	in	Section	1.8)	Many	The	previous	version	of	the	web-based	processes,	¢Â	¢Â	¬â	¢Ã	sacitsÃretcaraC	kramllaH	elgooG	rop	odazilitu	knaRegaP	ed	omtirogla	le	acilpxe	euq	odagerga	ah	eS	eneit	tenretnI	ed	adeuqsºÃb	ed	serotom	sol	erbos	n³Ãicces	aveun	anu	amargorp	euq	IIV	laenil	oicaferp	le	ne	solud³Ãm	sert	ed	otnujnoc	nu	ed	etrap	se	aroha
euq	ol	Among	the	concepts	one	of	our	main	pedagogical	objectives	is	to	transmit	to	the	student	that	the	linear	ã¡lgebra	is	a	cohesive	subject	and	not	simply	a	collection	of	definitions	and	isolated	techniques	a	way	in	which	this	is	using	a	crescendo	of	the	theorems	of	statements	of	statements	of	statements	equivalents	that	constantly	review	the
relationships	between	systems	of	equations,	matrices,	determinants,	vectors,	linear	transformations	and	eigenvalues	to	obtain	a	general	sense	of	how	we	use	this	technique	see	theorems	1.5.3,	1.6.4,	2.3.8,	4.8,	and	Then	theorem	5.1.5,	for	example	â	€	¢	transition	from	the	mother	to	abstract	because	Student	to	â	€	Visualize	Abstract	ideas	through	the
drawing	of	mathematical	analogs	to	family	geomã	©	according	to	the	student	audience	level	,	the	tests	are	presented	in	a	patient	style	that	adapts	to	beginners	â	€	¢	suitable	for	a	diverse	audience	this	text	is	designed	to	meet	the	needs	of	students	in	engineering,	informal,	biologetics,	physical,	business	and	business,	business	and	Economy,	as	well	as
the	main	ones	in	mathematics	â	€	¢	historical	notes	to	give	students	a	sense	of	mathematical	history	and	to	transmit	that	real	people	created	the	mathematical	theorems	and	the	equations	they	are	studying,	We	have	included	numerous	historical	notes	that	put	the	subject	in	the	study	in	historical	perspective	about	the	exercises	â	€	¢	graduated
exercises	each	exercise	established	in	the	first	nine	capitles	begins	with	routine	problems	and	progresses	to	problems	with	more	substance	these	are	followed	by	three	Exercise	categories,	the	first	focused	on	tests,	the	second	in	true/false	exercises,	and	the	third	in	problems	that	require	technologies	is	designed	to	simplify	the	task	of	the	instructor
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nartseum	euq	tnioPrewoP	ed	savitisopaid	nanoicroporp	eS	tnioPrewoP	ed	senoicatneserP	¢Â	¬â	¢Ã	)2844434-811-1-879	NBSI(	otxet	le	ne	soicicrejE	General	linear	conferences	Conferences	39	Conferences	30	Conferences	Chapter	4:	General	vector	space	Total:	Revisors	Short	plan	The	following	people	reviewed	the	plans	for	this	edition,	criticized
much	of	the	content	and	provided	me	with	the	content.203.00.22,220,320,320,020,020,020,020,020,020,020,020,020,020,0,020,020,020,020,0,020,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0...	Determinants	for	105	€	"110	Elementary	row	operations	and	116"	117	Colinear	V-sectors,	133	columns,	134	columns,	expansion	of	the	cofactor	and	choice	of,	109
column	matrices,	27	columns	of	the	vector	matrix,	237	columns	space,	237,	238,	240,	241,	251	"252	BASE	FOR,	BASE,	BASE,	BASE,	BASE,	BASE	Analyze	the	combustion	equation	for	methane,	88-90	form	of	comma	limitation	vectors,	139,	217,	237	common	initial	point,	134	commutative	law	for	sum,	39	commutative	lawThe	multiplication,	41,	47
complete	(chemical)	reaction,	89	complex	complex	conjugates:	of	complex	number,	313,	a6	of	vectors,	315	complex	product	product,	316	complex	values,	317	â‚¬	-	318,	320	â‚¬	-	322	322	3,318,320,320,320,320,320,320,320,320,020,020,020,020,020,020,020,020,020,020,020,020,0264,	449	cognition	systems,	coordinates,	coordinates,	coordinates,
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OO-ENO	574â	“â	â	¢	¢	¢	274,	FO	SECIRTAM	364OU	â	¢	264	,	snitamrofsnart	raenil	esrevni	154,	944,	FO	SELPMAXE	992,	FO	SEULAVNEGIE	554â	“â	â	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	ã	ã	is	â	â	â	â	â	â	â	â	â	â	â	â	FO	NOITISOPMOC:	Snitamrofsnart	Raenil	31â	“â	€	¢	¢	21,	Snwonknu	Eerht	Ni	621,	Elur	Sâ	™	™	¢	¢	¢	¢	¢	¢	¢	â	â	â	â	â	â	â	â	â	â	â	â	â	,	215,	22,	22,	12,
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84,	86	Nonharvest	vector	(forests),	587	Nonhomogeneous	linear	systems,	19	Nonoverlapping	sets,	622,	623	Nonperiodic	pixel	points,	645¢ÃÂÂ646	Nonsingular	matrices,	43	Nontrivial	solution,	17	Nonzero	vectors,	200	Norm	(length),	142,	160,	346	calculating,	143	complex	Euclidean	inner	product	and,	316¢ÃÂÂ317	Euclidean	norm,	316	real	inner
product	spaces,	346	of	vector	in	C[a,	b],	351¢ÃÂÂ352	Normal,	156	Normal	equations,	380	Normalization,	144	Normal	matrices,	442	Normal	system,	380	n-space,	135,	136	See	also	R	n	Nullity,	454¢ÃÂÂ455	of	ÃÂ	matrix,	249¢ÃÂÂ250	sum	of,	251	Null	space,	237,	240	Numerical	analysis,	11	Numerical	coef¯Ã¬ÂÂcients,	45	O	Ohms	(unit),	86
Ohm¢ÃÂÂs	law,	86	1-Step	connection,	directed	graphs,	561,	564¢ÃÂÂ565	One-to-one	linear	transformations,	458¢ÃÂÂ460,	463¢ÃÂÂ464	Onto	linear	transformations,	458¢ÃÂÂ460	Open	economies,	Leontief	analysis	of,	96¢ÃÂÂ100	Open	Leontief	model,	581¢ÃÂÂ584	Open	sectors,	96	Operators,	449,	460	See	also	Linear	operators	Optimal	strategies:
ÃÂ	matrix	games,	575¢ÃÂÂ576	two-person	zero-sum	games,	571¢ÃÂÂ573	Optimal	sustainable	harvesting	policy,	687	Optimal	sustainable	yield:	animal	harvesting,	687	forest	harvesting,	586,	589¢ÃÂÂ592	Optimization,	using	quadratic	forms,	429¢ÃÂÂ435	Orbits,	528¢ÃÂÂ529	Order:	of	differential	equation,	326	matrix	multiplication	and,	41	of
trigonometric	polynomial,	396	Ordered	basis,	217	Ordered	n-tuple,	3,	136	Ordered	pair,	Ordered	sets,	A4	Ordered	triple,	Order	n,	396	Orthogonal	basis,	365,	367¢ÃÂÂ368,	373	Orthogonal	change	of	variable,	420	Orthogonal	complement,	252¢ÃÂÂ253,	359¢ÃÂÂ360	Orthogonal	diagonalization,	409¢ÃÂÂ416,	441	Orthogonality:	de¯Ã¬ÂÂned,	364	inner
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ORTOGONAL	PROJECT	OPERATORS,	260	Orthogonal	Sets,	155,	364	Orthogonal	Vectors,	155	â‚¬	"158,	316	in	M22,	358	in	P2,	358	Ortal	Bases,	365	‚¬"	367,	370,	370,	370,	396	â‚¬	-	397	Change,	404	vectors	coordinated	in	relation	to,	367	from	the	orthogonal	base,	367	368	368	368	orthonormal	sets	extended	to	373	ortonormality,	364	orthonorm
sets,	365	Concuctors,	364	â‚¬	â	€	extended	to	orthonormal	bases,	373	departures,	injectors,	365.	Economy,	96	external	demand	vector,	97,	98	Linear	system	overdetermined,	255	â‚¬	-	256	superimposed	sets,	622,	623	p	PN,	see	P2	polynomials:	linear	operators	in	476	â‚¬	â	€	œ477	orthogonal	vectors	in,	358	Pythã	¡goras	theorem	in,	359999	Página
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and	R,	164-166	of	aircraft	in	R,	164	â‚¬	-	166	particular	solution,	239	divided	matrices,	30	â‚¬	-	32	Matrices	of	Spinte	Pauli,	325	reward,	games	games	of	matrix,	569	payment	matrix,	569,	572	percentage	of	error,	507	permit,	of	a	map	of	pages,	642	periodic	splines,	548	permutation	matrices,	499	perpendicular	vectors,	155	photographs,	compression
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