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Linked	list	data	structure	c

Data	structure	linked	list	program	in	c.	Singly	linked	list	in	data	structure	in	c.	Linked	list	in	data	structure	using	c.	Circular	linked	list	in	data	structure	using	c.	Linked	list	data	structure	c.	Singly	linked	list	in	data	structure	program	in	c.	Program	for	polynomial	addition	using	linked	list	in	data	structure	in	c.	Singly	linked	list	program	in	data
structure	using	c.

The	data	structure	that	is	a	linear	collection	of	data	elements,	called	nodes,	each	pointing	to	the	next	node	by	means	of	a	"dynamic	list"	pointer	redirect	here.	For	Wikipedia	Guide	describing	list	items	that	can	never	be	completed,	see	Wikipedia:	WikiProject	lists.	This	article	includes	a	list	of	general	references,	but	remains	largely	unverified	because
it	lacks	sufficient	online	quotes.	Please	help	improve	this	article	by	introducing	more	precise	quotes.	(March	2012)	(LEARN	as	and	when	removing	this	template	message)	A	linked	list	whose	nodes	contain	two	fields:	an	integer	value	and	a	link	to	the	next	node.	The	last	node	is	connected	to	a	terminator	used	to	indicate	the	end	of	the	list.	In	computer
science,	a	linked	list	is	a	linear	collection	of	data	elements	whose	order	is	not	given	by	their	physical	positioning	in	memory.	Instead,	each	element	points	to	the	next.	This	is	a	data	structure	consisting	of	a	collection	of	knots	that	represent	a	sequence	together.	In	its	fundamental	form,	each	node	contains:	data	and	a	reference	(in	other	words,	a	link)	to
the	next	node	in	the	sequence.	This	structure	allows	effective	insertion	or	removal	of	elements	from	any	position	in	the	sequence	during	the	iteration.	More	complex	variants	add	additional	links,	allowing	more	efficient	insertion	or	removal	of	nodes	in	arbitrary	positions.	An	inconvenience	of	linked	lists	is	that	the	access	time	is	linear	(and	difficult	to
handle).	Fastest	access,	such	as	random	access,	is	not	feasible.	Arrays	have	better	cache	location	than	the	linked	lists.	Linked	lists	are	among	the	easiest	and	common	data	facilities.	They	can	be	used	to	implement	different	other	types	of	common	abstract	data,	including	lists,	stacks,	queues,	associative	arrays	and	S-expressions,	although	it	is	not	rare
to	implement	these	data	structures	directly	without	using	a	linked	list	as	a	base.	The	main	advantage	of	a	linked	list	on	a	conventional	series	is	that	the	list	elements	can	be	easily	inserted	or	removed	without	the	relocation	or	reorganization	of	the	entire	structure,	because	the	data	elements	must	not	be	stored	contiguously	in	memory	or	on	Disk,	while
the	restructuring	of	a	run-time	array	is	a	much	more	expensive	operation.	The	linked	lists	allow	the	insertion	and	removal	of	the	nodes	anywhere	in	the	list	and	allow	it	to	do	so	with	a	constant	number	of	operations	while	maintaining	the	link	previous	to	the	link	that	is	added	or	removed	in	memory	during	the	traversal	list.	On	the	other	hand,	since	the
simple	lists	connected	by	the	sun	do	not	allow	random	access	to	data	or	any	form	of	efficient	indexing,	many	basic	operations,	how	to	get	the	last	node	of	the	list,	find	a	node	that	contains	a	given	given	Given	given,	or	locate	the	place	where	a	new	node	should	be	inserted,	can	request	iterating	through	most	or	all	list	elements.	Below	are	the
advantages	and	disadvantages	of	using	linked	lists.	Linked	lists	were	developed	in	1955-1956,	from	Allen	Newell,	Cliff	Shaw	and	Herbert	A.	Simon	to	Rand	Corporation	as	a	primary	structure	of	data	for	their	information	processing	language.	IPL	was	used	by	the	authors	to	develop	different	premature	artificial	intelligence	programs,	including	the
Logic	Theory	Machine,	General	Problem	Solver,	and	a	computer	chess	program.	The	relationships	on	their	work	have	appeared	in	Ire	Transactions	on	Information	Theory	in	1956,	and	several	conference	proceedings	from	1957	to	1959,	including	Procedings	of	the	Western	Joint	Computer	Conference	in	1957	and	1958,	and	Information	Processing
(Procedings	of	the	First	Unesco	International	Conference	Information	Processing)	in	1959.	The	classic	diagram	consisting	of	blocks	representing	list	knots	with	arrows	pointing	to	later	list	knots	appears	in	"Programming	the	Logic	Theory	Machine"	by	Newell	and	Shaw	in	Proc.	WJCC,	February	1957.	Newell	and	Simon	were	recognized	with	the	ACM
Turing	Award	in	1975	for	"making	basic	contributions	to	artificial	intelligence,	psychology	ofThe	problem	of	machine	translation	for	natural	language	translation	led	Victor	Yngve	at	the	Massachusetts	Institute	of	Technology	(MIT)	to	use	linked	lists	as	data	structures	in	its	programming	language	Comit	for	computer	research	in	the	field	of	linguistics.
A	report	in	this	language	titled	“A	Programming	Language	for	Mechanical	Translation”	appeared	in	Mechanical	Translation	in	1958.	[Quote	required]	Another	early	appearance	of	linked	lists	was	by	Hans	Peter	Luhn	who	wrote	an	internal	IBM	memorandum	in	January	1953	which	suggested	the	use	of	linked	lists	in	chained	hash	tables.	[1]	Lisp,
standing	for	the	list	processor,	was	created	by	John	McCarthy	in	1958	while	he	was	at	MIT	and	in	1960	published	its	design	in	a	paper	in	the	ACM	Communications,	entitled	“Recursive	Functions	of	Symbolic	Expressions	and	Their	Calculation	by	the	Machine,	Part	I”.	One	of	the	main	data	structures	of	Lisp	is	the	list	link	.	By	the	early	1960s,	the
usefulness	of	lists	linked	to	ND	Languages	using	these	structures	as	their	representation	of	primary	data	was	well	established.	Bert	Green	of	the	MIT	Lincoln	Laboratory	published	a	review	article	titled	“Computer	Languages	for	Symbol	Manipulation”	in	Ire	Transactions	on	Human	Factors	in	Electronics	in	March	1961	which	summarized	the	benefits
of	the	price-price	approach.	A	final	review	article,	“A	Comparison	Between	the	Languages	of	the	List	Processing	Computer”	by	Bobrow	and	Raphael,	appeared	in	ACM	communications	in	April	1964.	Several	operating	systems	developed	by	engineering	systems	consultants	(originally	from	West	Lafayette	Indiana,	and	later	from	Chapel	Hill,	North
Carolina)	used	singular	linked	lists	as	file	structures.	A	directory	entry	indicated	at	the	first	sector	of	a	file	and	subsequent	portions	of	the	file	have	been	localized	with	crossover	pointers.	Systems	using	this	technique	include	Flex	(for	the	Motorola	6800	CPU),	Mini-Flex	(same	CPU)	and	Flex9	(for	the	Motorola	6809	CPU).	A	variant	developed	by	TSC
for	and	marketed	by	Smoke	Signal	Broadcasting	in	California,	used	double-linked	lists	in	the	same	way.	The	TSS/360	operating	system,	developed	by	IBM	for	System	360/370	machines,	used	a	double	linked	list	for	their	file	system	catalog.	The	directory	structure	was	similar	to	UNIX,	where	a	directory	could	contain	files	and	other	directories	and
extend	to	any	depth.	Basic	concepts	and	nomenclature	Each	record	in	a	linked	list	is	often	called	an	“element”	or	“node.”	The	field	of	each	node	that	contains	the	address	of	the	next	node	is	usually	called	“next	link”	or	“next	pointer.”	The	remaining	fields	are	known	as	“data”,	“information”,	“value”,	“goods”	or	“payload”	fields.	The	“head”	of	a	list	is	its
first	node.	The	“tail”	of	a	list	can	refer	to	the	rest	of	the	list	after	the	header	or	to	the	last	node	in	the	list.	In	Lisp	and	some	derived	languages,	the	next	node	can	be	called	“CDR”	(PROUNTECCED-ER)	of	the	list,	while	the	payload	of	the	head	node	can	be	called	“auto.”	Singly	Linked	List	Singly	linked	lists	contain	nodes	that	have	a	data	field	and	the
“Next”	field,	which	points	to	the	next	node	in	line.	Operations	that	can	be	performed	on	the	linked	individual	lists	include	insertion,	deletion	and	crossing.	A	uniquely	linked	list	whose	nodes	contain	two	fields:	an	integer	value	and	a	link	to	the	next	node	The	following	code	shows	how	to	add	a	new	node	with	“value”	data	to	the	end	of	a	uniquely	linked
list:	Node	AddNode	Header	{temp	node,	p;	//	Declare	Temp	and	P	nodes	temp	=	CreateNode	();	//	Assume	CreateNode	creates	a	new	node	with	data	=	0	and	later	pointing	to	null.	Temp->	Date	=	value;	//	add	the	value	of	the	element	to	the	data	part	of	the	node	if	(head	==	null)	{head	=	temp;	//	when	linked	list	is	empty}	else	{p	=	head;	//	Assign
head	to	P	while	(P->	Next!	=	NULL)	{P	=	P->	Next;	//	Crosses	the	list	until	P	is	the	last	node.	The	last	node	always	points	to	zero.	}	p->	next	=	temp;	//	points	the	last	node	before	the	new	node	}	head	of	return;	}	Double-linked	list	Main	article:	Double-linked	list	In	a	double-linked	list,	each	node	contains,	in	addition	to	the	two-node	link,	a	second	link
field	indicating	the	“previous”	node	of	the	sequence.	The	two	links	can	be	called	“forward	(’s)	and	“backwards”,	or	“next”	and	“prev”	(previous).	A	double-linked	list	whose	nodes	contain	three	fields:	an	integer	value,	the	forward	link	to	the	next	node,	and	the	backward	link	to	the	previous	node	A	technique	known	as	XOR-linking	allows	you	to
implement	a	double-linked	list	using	a	single	link	field	in	each	node.	However,	this	technique	requires	the	ability	to	do	bit	operations	on	addresses,	and	so	it	may	not	be	available	in	some	high-level	languages.	Many	modern	operating	systems	use	double-linked	lists	to	keep	references	to	active	processes,	wires,	and	other	dynamic	objects.	[2]	A	common
strategy	for	rootkits	to	evade	detection	is	to	detach	themselves	from	these	lists.	[3]	Multiple	List	In	a	“multiply	linked	list”,	each	node	contains	two	or	more	link	fields,	each	field	is	used	to	link	the	same	set	of	data	records	in	a	different	order	of	the	same	set	(for	example,	by	name,	by	department,	by	date	of	birth,	etc.).	While	double-linked	lists	can	be
seen	as	special	cases	of	multiple	linked	list,	the	fact	that	the	two	and	more	orders	are	opposite	to	each	other	leads	to	simpler	and	more	efficient	algorithms,	so	they	are	usually	treated	as	a	separate	case.	Circular	Linked	List	In	the	last	node	of	a	list,	the	link	field	often	contains	a	null	reference,	a	special	value	is	used	to	indicate	the	lack	of	additional
nodes.	A	less	common	convention	is	to	refer	to	the	first	node	of	the	list;	in	this	case,	the	list	is	said	to	be	“circular”	or	“circularly	connected”;	otherwise,	it	is	said	to	be	“open”	or	“linear.”	This	is	a	list	where	the	last	pointer	points	to	the	first	node.	A	list	of	circular	links	In	the	case	of	a	double-linked	circular	list,	the	first	node	also	indicates	the	last	node
in	the	list.	Sentinel	nodes	Main	article:	Sentinel	node	In	some	implementations	you	can	add	an	extra	’sentinel'	or	’dummy'	node	before	the	first	data	record	or	after	the	last	one.	This	convention	simplifies	and	speeds	up	some	list	management	algorithms,	ensuring	that	all	links	can	be	easily	dereferenced	and	that	every	list	(even	if	it	does	not	contain
data	elements)	always	has	a	“before”	and	“last”	node.	Empty	Lists	An	empty	list	is	a	list	that	does	not	contain	data	records.	This	is	usually	the	same	as	saying	it	has	zero	knots.	If	sentinel	nodes	are	used,	the	list	is	usually	said	to	be	empty	when	it	has	only	sentinel	nodes.	Link	Hash	Link	fields	must	not	be	physically	part	of	the	nodes.	If	the	data	records
are	stored	in	an	array	and	retrieved	from	their	indexes,	the	link	field	can	be	stored	in	a	separate	array	with	the	same	indexes	as	the	data	records.	Handle	List	Since	a	reference	to	the	first	node	gives	access	to	the	entire	list,	that	reference	is	often	called	the	list’s	“address”,	“pointer”,	or	“handle.”	Algorithms	that	manipulate	linked	lists	usually	get
those	handles	to	the	input	lists	and	return	the	handles	to	the	resulting	lists.	Indeed,	in	the	context	of	such	algorithms,	the	word	“list”	often	means	“list	handle.”	In	some	situations,	however,	it	may	be	convenient	to	refer	to	a	list	from	a	handle	consisting	of	two	links,	pointing	to	its	first	and	last	nodes.	Combining	alternatives	The	alternatives	listed	above
can	be	combined	arbitrarily	in	almost	any	way,	so	you	can	have	double-linked	circular	lists	without	handles,	circular	lists	individually	with	seninelli,	etc.	Discounts	as	for	most	choices	in	computer	programming	and	design,	no	method	is	suitable	for	all	circumstances.	A	connected	list	data	structure	could	work	well	in	one	case,	but	cause	problems	in
another.	This	is	a	list	of	some	of	the	Common	TradeOff	that	involve	linked	list	facilities.	Connected	lists	vs.	Dynamic	array	comparison	of	list	data	structures	PEEK	changed	(insert	or	eliminate)	to	...	excessive	space,	excessive,	Medium	start	list	of	connections	Î¸	(N)	Î¸	(1)	ï	‡	(1),	final	element	known;	Ï	‡	ï	‡	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	‡	ï	ï	ï	ï	ï	‡	ï	ï	‡	‡	‡	‡	‡	‡	‡	‡	‡	ï	‡	ï	‡
ï	‡	‡	‡	‡	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	‡	‡	‡	‡	‡	‡	ï	ï	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	ï	‡	‡	‡	‡	ï	‡	‡	‡	‡	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	‡	‡	‡	‡	‡	‡	ï	ï	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	ï	‡	‡	‡	‡	ï	‡	‡	‡	‡	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	‡	‡	‡	‡	‡	‡	ï	ï	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	ï	‡	‡	‡	‡	ï	‡	‡	‡	‡	ï	‡	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	‡	‡	ï	‡	if	the	space	reserved	for	the	dynamic	array	is	Exceeded,	it	is	copied	and	(perhaps)	copied,	which	is
an	expensive	operation.	The	linked	lists	have	several	advantages	compared	to	dynamic	arrays.	The	insertion	or	cancellation	of	an	element	in	a	specific	point	of	a	list,	assuming	that	we	indexed	a	pointer	to	the	node	(before	the	one	to	be	removed,	or	before	the	insertion	point)	already,	is	a	constant	time	operation	(	Otherwise	without	this	reference	is	or
(N)),	while	the	insertion	into	a	dynamic	array	in	random	positions	will	require	the	moving	half	of	the	elements	on	average,	and	all	the	elements	in	the	worst	case.	While	one	element	can	be	"eliminated"	from	a	constant	time	matrix	in	some	way	marking	its	slot	as	"vacant",	this	causes	fragmentation	that	prevents	the	provision	of	iteration.	Furthermore,
arbitrarily	many	elements	can	be	inserted	into	a	linked	list,	limited	only	by	the	total	available	memory;	While	a	dynamic	array	will	end	up	filling	its	array	data	structure	below	and	will	have	to	make	a	reconnaissanceâ	€	"an	expensive	operation,	which	may	not	be	possible	even	if	the	memory	is	fragmented,	even	if	the	cost	of	relocation	can	be	mediated
above	Insertions,	and	the	cost	of	an	insertion	due	to	the	relocation	would	still	be	amortized	or	(1).	This	helps	with	the	appending	elements	at	the	end	of	the	array,	but	the	inclusion	in	(or	removal	from)	central	positions	still	leads	prohibitive	costs	due	to	the	data	that	move	to	maintain	contigution.	An	array	from	which	many	elements	are	removed	can
also	be	resized	to	avoid	wasting	too	much	space.	On	the	other	hand,	dynamic	arrays	(as	well	as	fixed-size	array	data	structures)	allow	constant	weather	access,	while	the	connected	lists	only	allow	sequential	access	to	the	elements.	The	strictly	connected	lists,	in	fact,	can	be	easily	crossed	in	one	direction.	This	makes	the	associated	lists	unsuitable	for
applications	in	which	it	is	useful	to	quickly	search	for	an	element	from	its	index,	such	as	assortment.	Sequential	access	on	dynamic	arrays	and	arrays	is	even	faster	than	listed	lists	on	many	machines,	because	they	have	an	optimal	reference	position	and	therefore	make	good	data	cache.	Another	disadvantage	of	the	linked	lists	is	the	extra	storage
necessary	for	references,	which	often	makes	them	impracticable	for	lists	of	small	data	elements	such	as	Boolean	characters	or	values,	because	the	storage	overload	for	connections	can	exceed	by	a	factor	of	two	or	more	data	sizes.	On	the	contrary,	a	dynamic	array	only	requires	the	space	for	the	data	themselves	(and	a	very	small	quantity	of	control
data).	1]	It	can	also	be	slow,	and	with	a	naive	allocator,	waste,	to	assign	memory	separately	for	each	new	element,	a	generally	solved	problem	using	memory	pools.	Some	hybrid	solutions	try	to	combine	the	advantages	of	the	two	representations.	Unregistered	linked	lists	memorize	different	elements	in	each	list	node,	increasing	cache	performance
while	reducing	the	memory	on	the	head	for	references.	The	CDR	encoding	also	does	these,	replacing	the	references	with	the	actual	data	reported,	which	extends	out	of	the	end	of	the	reference	record.	A	good	example	that	highlights	the	pros	and	against	the	use	of	dynamic	arrays	vs.	Connected	lists	is	implementing	a	program	that	solves	the	Josephus
problem.	Joseph's	problem	is	an	electoral	method	that	works	having	a	group	of	standing	in	a	circle.	Starting	with	a	predetermined	person,	you	can	count	around	the	circle	n	times.	Once	you	reach	the	n°	person,	you	should	remove	them	from	the	circle	and	have	theClose	the	circle.	The	process	is	repeated	until	there	is	only	one	person	left.	That	person
wins	the	election.	This	shows	the	strengths	and	weaknesses	of	a	linked	list	vs.	a	dynamic	matrix,	because	if	people	are	seen	as	linked	nodes	in	a	circular	linked	list,	it	shows	how	easily	the	linked	list	is	able	to	delete	nodes	(as	it	only	has	to	rearrange	the	links	to	the	different	nodes).	However,	the	linked	list	will	be	poor	in	finding	the	next	person	to
remove	and	will	have	to	search	through	the	list	until	it	finds	that	person.	A	dynamic	array,	on	the	other	hand,	will	be	poor	at	deleting	nodes	(or	items)	since	it	cannot	remove	a	node	without	individually	moving	all	items	in	the	list	from	one.	However,	it	is	exceptionally	easy	to	find	the	nth	person	in	the	circle	by	referring	them	directly	from	their	position
in	the	array.	The	problem	with	list	ranking	concerns	the	efficient	conversion	of	a	linked	list	representation	into	an	array.	Although	trivial	for	a	conventional	computer,	solving	this	problem	from	a	parallel	algorithm	is	complicated	and	has	been	the	subject	of	much	research.	A	balanced	tree	has	similar	memory	access	patterns	and	space	overload	to	a
linked	list,	allowing	much	more	efficient	indexing,	taking	O	(log	n)	time	instead	of	O	(n)	for	random	access.	However,	insertion	and	deletion	operations	are	more	expensive	due	to	the	overload	of	shaft	manipulations	to	maintain	balance.	There	are	schemes	for	shafts	that	are	automatically	kept	in	a	balanced	state:	AVL	shafts	or	red-black	shafts.	Closely
Linked	Linear	Lists	vs.	Other	Lists	While	double-linked	and	circular	lists	have	advantages	over	individually	linked	linear	lists,	linear	lists	offer	some	advantages	that	make	them	preferable	in	some	situations.	A	uniquely	linked	linear	list	is	a	recursive	data	structure,	because	it	contains	a	pointer	to	a	smaller	object	of	the	same	type.	For	this	reason,	many
operations	on	individually	linked	linear	lists	(such	as	merging	two	lists,	or	enumerating	items	in	reverse	order)	often	have	very	simple	recurring	algorithms,	much	simpler	than	any	solution	using	iterative	commands.	While	these	recursive	solutions	can	be	adapted	for	doubly	linked	and	circularly	linked	lists,	procedures	generally	require	extra
arguments	and	more	complicated	base	cases.	Individually	linked	linear	lists	also	allow	queue	sharing,	using	a	common	end	of	the	sub-list	as	the	end	of	two	different	lists.	In	particular,	if	you	add	a	new	node	at	the	beginning	of	a	list,	the	old	list	remains	available	as	the	queue	of	the	new	one,	a	simple	example	of	a	persistent	data	structure.	Again,	this	is
not	true	with	the	other	variants:	a	node	can	never	belong	to	two	different	circular	or	double-linked	lists.	In	particular,	end	nodes	can	be	shared	between	individually	linked	non-circular	lists.	The	same	end-sentinel	node	can	be	used	for	each	list.	In	Lisp,	for	example,	every	correct	list	ends	with	a	link	to	a	special	node,	denoted	by	nil	or	(),	whose	CAR
and	CDR	link	points	to	itself.	Thus	a	Lisp	procedure	can	quietly	take	the	CAR	or	CDR	from	any	list.	The	advantages	of	fancy	variants	are	often	limited	to	the	complexity	of	the	algorithms,	not	their	efficiency.	A	circular	list,	in	particular,	can	usually	be	emulated	by	a	linear	list	along	with	two	variables	pointing	to	the	first	and	last	nodes,	at	no	additional
cost.	Doubly	linked	vs.	singly	linked	double-linked	lists	require	more	space	per	node	(unless	you	use	XOR-linking),	and	their	operations	They	are	more	expensive;	But	they	are	often	easier	to	manipulate	because	they	allow	quick	and	easy	sequential	access	to	the	list	in	both	directions.	In	a	doubly	connected	list,	you	can	enter	or	delete	a	node	in	a
constant	number	of	operations	given	only	the	address	of	the	node.	To	do	the	same	in	a	individually	connected	list,	you	must	have	the	pointer	address	to	that	node,	which	is	or	the	handle	for	the	entire	list	(in	the	case	of	the	first	node)	or	the	connection	field	in	the	previous	node.	Some	algorithms	require	in	both	directions.	On	the	other	hand,	double-
linked	lists	do	not	allow	queue	sharing	and	cannot	be	used	as	persistent	data	structures.	A	linked	circular	list	can	be	a	natural	option	to	represent	arrays	that	are	naturally	circular,	such	as	the	corners	of	a	polygon,	a	pool	of	buffers	that	are	used	and	released	in	FIFO	(“first	in,	first	out”),	or	a	set	of	processes	that	should	be	shared	in	round-robin	order.
In	these	applications,	a	pointer	to	any	node	serves	as	a	handle	for	the	entire	list.	With	a	circular	list,	a	pointer	to	the	last	node	also	gives	easy	access	to	the	first	node	by	following	a	link.	Thus,	in	applications	that	require	access	to	both	ends	of	the	list	(for	example,	when	implementing	a	queue),	a	circular	structure	allows	you	to	manage	the	structure
from	a	single	pointer,	instead	of	two.	A	circular	list	can	be	divided	into	two	circular	lists,	at	constant	time,	giving	the	addresses	of	the	last	node	of	each	piece.	The	operation	consists	of	exchanging	the	contents	of	the	connection	fields	of	those	two	nodes.	Applying	the	same	operation	to	two	nodes	in	two	separate	lists	merge	the	two	lists	into	one.	This
property	greatly	simplifies	some	algorithms	and	data	structures,	such	as	quad-edge	and	face-edge.	The	simplest	representation	for	an	empty	circular	list	(when	such	a	thing	makes	sense)	is	a	null	pointer,	indicating	that	the	list	has	no	knots.	Without	this	choice,	many	algorithms	have	to	test	for	this	special	case,	and	handle	it	separately.	In	contrast,
using	null	to	indicate	an	empty	linear	list	is	more	natural	and	often	creates	fewer	special	cases.	Using	sentinel	nodes	the	Sentinel	node	can	simplify	some	list	operations,	ensuring	that	the	next	or	previous	nodes	exist	for	each	item,	and	that	even	empty	lists	have	at	least	one	node.	You	can	also	use	a	sentinel	node	at	the	end	of	the	list,	with	an
appropriate	data	field,	to	delete	some	end-of-list	tests.	For	example,	when	scanning	the	list	for	a	node	with	a	given	x	value,	setting	the	sentinel	data	field	to	x	makes	it	unnecessary	to	test	for	the	end	of	the	list	within	the	loop.	Another	example	is	merging	two	ordered	lists:	if	their	sentinels	have	data	fields	set	to	+â¢¢,	selecting	the	next	output	node
does	not	need	special	handling	for	empty	lists.	However,	sentinel	nodes	use	extra	space	(especially	in	applications	that	use	many	short	lists),	and	can	complicate	other	operations	(such	as	creating	a	new	blank	list).	However,	if	the	circular	list	is	only	used	to	simulate	a	linear	list,	some	of	this	complexity	can	be	avoided	by	adding	a	single	sentinel	node
to	each	list,	between	the	last	and	the	first	data	nodes.	With	this	convention,	an	empty	list	consists	only	of	the	sentinel	node,	pointing	to	itself	through	the	link	to	subsequent	notes.	The	list	handle	should	then	be	a	pointer	to	the	last	data	node,	before	the	sentinel,	if	the	list	is	not	empty;	or	to	the	sentinel	itself,	if	the	list	is	empty.	The	same	trick	can	be
used	to	simplify	the	management	of	a	double-linked	linear	list,	turning	it	into	a	circular	double-linked	list	with	a	single	sentinel	node.	However,	in	this	case,	the	handle	should	be	a	single	pointer	to	the	fictitious	node	itself.	[8]	Linked	List	Operations	When	manipulating	linked	lists	in-place,	care	should	be	taken	not	to	use	values	that	have	been
invalidated	in	previous	tasks.	This	makes	the	algorithms	for	inserting	or	deleting	linked	list	nodes	a	bit	thin.	This	section	provides	pseudo	code	for	adding	or	removing	nodes	from	individually,	doubly,	and	circularly	linked	lists	in-place.	In	the	of	everything	we	will	use	null	to	refer	to	a	marker	or	a	fine	list	sentinel,	which	can	be	implemented	in	a
number	of	ways.	Related	Linear	Lists	Lists	Our	database	structure	will	have	two	fields.	We	also	hold	a	firstNode	variable	that	always	indicates	the	first	node	in	the	list,	or	is	null	for	an	empty	list.	record	Nodo	{	data;	//	The	data	is	stored	in	the	next	Node	//	A	reference[2]	to	the	next	nextnull	for	the	last	node	}	record	List	{	Nodo	firstNode	//	points	to
the	first	node	of	the	list;	null	for	the	empty	list	}	Crossing	a	linked	list	is	simple,	starting	from	the	first	node	and	following	each	subsequent	link	to	the	end:	node:=	list.firstNode	while	node	not	null	(do	something	with	node.data)	node:=	node.next	The	following	code	inserts	a	node	after	an	existing	node	into	a	single	linked	list.	The	diagram	shows	how
it	works.	Inserting	a	node	before	an	existing	one	cannot	be	done	directly;	on	the	contrary,	you	must	keep	track	of	the	previous	node	and	insert	a	knot	after	it.	Scheme	of	inserting	a	node	in	a	list	function	connected	individually	insertAfter	(Nodo,	Nodo	nuovaNodo)	//	insert	newNodo	after	nodo	newNodo.next:=	nodo.next	nodo.next:=	newNodo	The
insertion	at	the	beginning	of	the	list	requires	a	separate	function.	This	requires	firstNode	update.	function	insertBeginning	(List	list,	Node	newNode)	//	enter	the	node	before	the	current	node	newNode.next	Â:=	list.firstNode	list.firstNodeÂ:=	newNode	Similarly,	we	have	functions	to	remove	the	node	after	a	given	node,	and	to	remove	a	node	from	the
beginning	of	the	list.	The	diagram	shows	the	first.	To	find	and	remove	a	particular	node,	you	must	keep	track	of	the	previous	element.	Delete	a	node	from	a	list	function	connected	individually	removeAfter	(Node	node)	//	Remove	node	beyond	this	obsoleteNodo:=	nodo.next.next	Destroy	obsoleteNode	function	removeAginning	(List	list)	//	Remove	the
first	obsolete	nodeÂ:=	list.firstNode	list.firstde	list.stde	Note	that	removeBeginning	()	sets	list.firstNode	to	zero	when	removing	the	last	node	in	the	list.	Since	we	can’t	go	backwards,	efficient	insertBefore	or	removeBefore	operations	are	not	possible.	Entering	a	list	before	a	specific	node	requires	crossing	the	list,	which	would	have	a	worse	running
time	than	O	(n).	Adding	a	list	linked	to	another	can	be	ineffective	if	you	do	not	maintain	a	reference	to	the	tail	as	part	of	the	structure	of	the	list,	because	we	have	to	cross	the	entire	first	list	to	find	the	tail,	and	then	add	the	second	one.	So	if	two	linearly	linked	lists	are	each	of	length	n	{\displaystyle	n}	,	the	addition	to	the	list	has	an	asymptotic
temporal	complexity	of	O	(n)	{\displaystyle	O	(n)	}	.	In	the	Lisp	language	family,	the	addition	to	the	list	is	provided	by	the	appendage	procedure.	Many	of	the	particular	cases	of	linked	lists	may	be	deleted	by	including	a	fictitious	element	in	the	front	of	the	list.	This	ensures	that	there	are	no	special	cases	for	the	beginning	of	the	list	and	makes	both
insertBeginning	()	and	removeBeginning	().	In	this	case,	the	first	useful	data	on	the	list	are	found	on	list.firstNode.next.	Inverting	a	linked	list	is	a	common	question	for	a	job	interview[9][10][11].	(a)	the	following:(0x400	000c090)	}	&main.LinkedList{val:Â»eÂ»,	successivo:	(*main.LinkedList)	(nil)	}	invertito	&main.LinkedList{val:Â»eÂ»,	successivo:
(*main.LinkedList)	(0x400	000c078)	}	&main.LinkedList{val:Â»dÂ»,	successivo:	(*main.LinkedList)	(0	x400	000c060)	}	&main.LinkedList{val:Â»cÂ»,	successivo:	(*main.LinkedList)	(0x400	000c048)	}	}	Next:	(*	Main.LinkedList)	(0x400	000C030)	}	and	Main.LinkedList	{Val:	“A”,	Next:	(*	Main.LinkedList)	(NIL)	}	Circular	list	connected	in	a	connected
circular	list,	all	nodes	are	connected	in	a	continuous	circle,	without	using	null.	For	lists	with	a	front	and	a	back	(such	as	a	queue),	one	stores	a	reference	to	the	last	node	in	the	list.	The	next	knot	after	the	last	knot	is	the	first	knot.	Items	can	be	added	to	the	back	of	the	list	and	removed	from	the	front	in	constant	terms.	Linked	circular	lists	can	be	linked
individually	or	double-linked.	Both	types	of	linked	circular	lists	benefit	from	the	ability	to	cross	the	full	list	from	a	specific	node.	This	avoids	avoiding	storing	firstnode	and	lastnode,	although	if	the	list	might	be	empty,	we	need	a	special	representation	for	the	empty	list,	e.g.	a	lastnode	variable	that	points	to	a	node	in	the	list	or	is	null	if	it	is	empty;	Let’s
use	such	a	lastnode	here.	This	representation	significantly	simplifies	adding	and	removing	nodes	with	a	non-empty	list,	but	empty	lists	are	therefore	a	special	case.	Algorithms	Assuming	that	the	somenode	is	a	node	in	a	uniquely	linked	non-empty	circular	list,	this	code	iterates	through	that	list	starting	with	a	somenode:	Function	itera	(Somenode)	if
null	node	somenode	is	null:	=	Somenode	do	something	with	node.	=	Node.Next	while	node	is	Somenode	Note	that	the	test	“while	node	is	â​°	somenode”	must	be	at	the	end	of	the	cycle.	If	the	test	was	moved	to	the	beginning	of	the	cycle,	the	procedure	would	fail	whenever	the	list	had	only	one	node.	This	function	inserts	a	“newnode”	node	into	a
circular	linked	list	after	a	certain	“node”	node.	If	“node”	is	null,	it	assumes	the	list	is	empty.	FUNCTION	INSTADERTER	(node,	node	newnode)	if	node	=	null	//	assume	list	is	empty	newnode.nextÃ¢:	=	newnode	otherwise	newnode.nextÃ¢:	=	node.next	node.nextÃ¢:	=	Newnode	Updates	the	lastnode	variable	if	necessary,	suppose	“L”	is	a	variable	that
points	to	the	last	node	of	a	circular	linked	list	(or	null	if	the	list	is	empty).	To	add	“newnode”	to	the	end	of	the	list,	you	can	enter	(L,	newnode)	lÃ¢:	=	newnode	to	enter	“newnode”	at	the	beginning	of	the	list,	you	can	enter	(l,	newnode)	if	l	=	null	LÃ¢:	=	newnode	This	function	enters	a	value	“newval”	before	a	certain	node	“node”	in	o	(1)	time.	We	create
a	new	node	between	“node”	and	the	next	node,	then	insert	the	value	of	the	“node”	into	that	new	node	and	insert	“Newval”	into	“node.”	Therefore,	a	linked	circular	list	individually	linked	with	only	one	variable	of	Firstnode	can	be	entered	both	front	and	back	in	o	(1)	time.	InsertBefore	function	(node,	newval)	if	node	=	null	//	assume	list	is	empty
newnodeÃ¢:	=	New	node	(data:	=	newval,	next:	=	newnode)	other	newnodeÃ¢:	=	New	node:	=	Node.Date,	Next:	=	node.next)	Node.Date:	=	NEWVAL	NODE.Next:	=	newnode	Update	the	FirstNode	variable	If	necessary	This	function	removes	a	non-null	node	from	a	list	larger	than	1	in	or	(1)	time.	Copy	the	data	from	the	next	node	to	the	node,	then	set
the	next	node	pointer	to	skip	the	next	node.	Remove	function	(node	node)	if	node	is	â​°	null	and	list	size>	1	removedData:	=	node.Data	node.DataÃ¢:	=	node.next.data	node.next	=	node.next.Next	return	ReturnData	lists	linked	with	node	arrays	Languages	that	do	not	support	any	type	of	reference	can	still	create	links	by	replacing	pointers	with	array
indexes.	The	approach	is	to	keep	a	set	of	records,	where	each	record	has	whole	fields	indicating	the	index	of	the	next	(and	possibly	previous)	node	in	the	array.	Not	all	nodes	in	the	array	must	be	if	even	records	are	not	supported,	parallel	arrays	can	often	be	used.	for	example,	consider	the	following	linked	list	record	that	uses	arrays	instead	of
pointers:	record	recording	{integer	ahead;	//	next	input	index	in	integer	prev	arrays;	//	previous	item	(if	double-linked)	string	name;	true	balance;	}	a	linked	list	can	be	built	by	creating	a	matrix	of	these	structures	and	an	integer	variable	to	store	the	index	of	the	first	element.	whole	numberInput	Records[1000]	The	connections	between	items	are
formed	by	placing	the	array	index	of	the	next	(or	previous)	cell	in	the	Next	or	Prev	fields	within	a	given	item.	Example:	Next	Index	Prev	Name	Balance	0	1	4	Jones,	John	123.45	1¢1	0	Smith,	Joseph	234.56	2	(listHead)	4¢1	Adams,	Adam	0.00	3	Ignore,	Ignatius	999.99	4	0	2	Another,	Anita	876.54	5	6	7	In	the	previous	example,	ListHead	would	be	set	to
2,	the	position	of	the	first	item	in	the	list.	Please	note	that	items	3	and	5	to	7	are	not	included	in	the	list.	These	cells	are	available	for	any	additions	to	the	list.	By	creating	a	ListFree	integer	variable,	you	could	create	a	free	list	to	keep	track	of	available	cells.	If	all	entries	are	in	use,	the	array	size	should	be	increased	or	some	items	should	be	deleted
before	new	entries	can	be	stored	in	the	list.	The	following	code	crosses	the	list	and	displays	the	names	and	account	balance:	iÃ	̈:=	listHeader	while	iÂ¢Â¥	0	//	loop	through	the	list	print	i,	Records[i].name,	Records[i].equilibrium	//	print	entry	iÃ	̈:=	Records[i].next	When	dealing	with	a	choice,	the	advantages	of	this	approach	include:	linked	list	is
relocable,	i.e.	can	be	moved	in	memory.	at	will,	and	can	also	be	serialized	quickly	and	directly	for	disk	storage	or	network	transfer.	Especially	for	a	small	list,	array	indexes	can	take	up	much	less	space	than	a	full	pointer	on	many	architectures.	The	reference	location	can	be	improved	by	holding	the	nodes	together	and	sorting	them	periodically,
although	this	can	also	be	done	in	a	general	store.	Dynamic	memory	allocators	naïve	can	produce	an	excessive	amount	of	storage	overhead	for	each	allocated	node;	almost	no	allocated	overhead	is	supported	per	node	in	this	approach.	Capturing	an	entry	from	a	pre-allocated	array	is	faster	than	using	dynamic	memory	allocation	for	each	node,	as
dynamic	memory	allocation	typically	requires	searching	for	a	free	memory	block	of	the	desired	size.	However,	this	approach	has	one	major	disadvantage:	it	creates	and	manages	a	private	memory	space	for	its	nodes.	This	leads	to	the	following	problems:	Increases	the	complexity	of	implementation.	Growing	a	large	array	when	it	is	full	can	be	difficult
or	impossible,	while	finding	space	for	a	new	linked	list	node	in	a	large	generic	memory	pool	can	be	easier.	Adding	elements	to	a	dynamic	array	from	time	to	time	(when	it	is	full)	will	require	unexpectedly	linear	(O	(n))	instead	of	constant	(although	it	is	still	a	damped	constant).	Using	a	generic	memory	pool	leaves	more	memory	for	other	data	if	the	list
is	smaller	than	expected	or	if	many	nodes	are	freed.	For	these	reasons,	this	approach	is	used	primarily	for	languages	that	do	not	support	dynamic	memory	allocation.	These	disadvantages	are	mitigated	even	if	the	maximum	size	of	the	list	is	known	when	the	array	is	created.	Language	Support	Many	programming	languages	such	as	Lisp	and	Scheme
have	individually	linked	lists.	In	many	functional	languages,	these	lists	are	built	from	nodes,	each	called	cons	or	cons.	The	cons	has	two	fields:	the	auto,	a	reference	to	the	data	for	that	node,	and	the	cdr,	a	reference	to	the	next	node.	Although	cons	cells	can	be	used	to	build	other	data	structures,	this	is	their	primary	purpose.	In	languages	that	support
abstract	data	types	or	models,	ADTs	or	models	are	available	for	creating	linked	lists.	In	other	languages,	linked	lists	are	typically	built	using	references	along	with	records.	Internal	and	External	Memory	When	building	a	linked	list,	you	have	to	choose	whether	to	store	the	data	of	the	directly	in	the	nodes	of	the	linked	list,	called	internal	memory,	or
simply	memorize	a	reference	to	the	data,	called	external	memory.	Internal	storage	has	the	advantage	of	making	access	to	data	more	efficient,	reducing	overall	storage,	better	reference	location	and	simplify	memory	management	for	the	list	(its	data	are	allocatedDeallocated	at	the	same	time	of	the	list	nodes).	External	archiving,	on	the	other	hand,	has
the	advantage	of	being	more	generic,	as	the	same	data	structure	and	the	machine	code	can	be	used	for	a	linked	list,	regardless	of	the	data	size.	It	easily	simplifies	the	same	data	in	multiple	connected	lists.	Although	with	internal	storage	the	same	data	can	be	inserted	in	multiple	lists	by	including	more	subsequent	references	in	the	node	data	structure,
so	it	would	be	necessary	to	create	separate	routines	to	add	or	delete	the	cells	based	on	each	field.	You	can	create	additional	lists	of	connected	elements	that	use	internal	storage	using	external	storage	and	having	the	additional	connected	list	cells	store	references	to	the	linked	list	nodes	containing	data.	In	general,	if	a	series	of	data	structures	must	be
included	in	linked	lists,	external	storage	is	the	best	approach.	If	you	need	to	include	a	set	of	data	structures	in	a	single	list	connected,	the	internal	memory	is	slightly	better,	unless	a	generic	linked	list	package	is	available	using	external	storage.	Similarly,	if	different	data	sets	that	can	be	stored	in	the	same	data	structure	must	be	included	in	a	unique
list	connected,	so	internal	storage	would	be	good.	Another	approach	that	can	be	used	with	some	languages	​​involves	having	different	data	structures,	but	all	have	the	initial	fields,	including	subsequent	references	(and	prev	if	in	double	list	connected)	in	the	same	position.	After	defining	separate	structures	for	each	type	of	data,	it	is	possible	to	define	a
generic	structure	that	contains	the	minimum	quantity	of	data	shared	by	all	the	other	structures	and	contained	above	(start)	of	the	structures.	Therefore	it	is	possible	to	create	generic	routines	that	use	the	minimum	structure	to	perform	link	type	operations,	but	separate	routines	can	then	manage	specific	data.	This	approach	is	often	used	in	message
analysis	routines,	in	which	different	types	of	messages	are	received,	but	all	start	with	the	same	field	set,	usually	including	a	field	for	the	type	of	message.	Generic	routines	are	used	to	add	new	messages	to	a	queue	when	they	are	received	and	remove	them	from	the	queue	to	process	the	message.	The	message	type	field	is	then	used	to	call	the	correct
routine	to	process	the	specific	message	type.	Example	of	internal	and	external	storage	Suppose	you	wanted	to	create	a	linked	list	of	families	and	their	members.	Using	internal	storage,	the	structure	may	seem	to	be	the	following:	Member	of	the	record	{//	member	of	a	family	member	ahead;	string	FirstName;	Whole	ages;	}	Record	Family	{//	The
Family	itself	Family	forward;	string	LastName;	String	address;	Members	//	members	responsible	for	the	list	of	members	of	this	family}	to	print	a	complete	list	of	families	and	their	members	who	use	internal	storage,	we	could	write:	afamilyã,:	=	families	//	begins	at	the	head	of	the	list	of	families	while	afamily	Ã	¢	NULL	//	LOOP	THROUGHT	OF
FAMILYS	Print	family	information	AMEMBIE:	=	AFAMILY.MEMBERS	//	Receive	the	head	of	the	membership	list	of	this	family	member	while	Amember	is	Ã	¢	â	€	™	null	//	Loop	through	the	list	of	members	printing	information	on	Member	Pointer	date	//	generic	pointer	for	data	to	the	node}	Member	Record	{//	Structure	for	the	FirstName	Family	Rope;
Integer	Age}	RECORD	FAMILY	{//	Structure	for	Family	String	LastName;	String	address;	Members	of	the	node	//	manager	of	the	list	of	of	this	family}	to	print	a	complete	list	of	families	and	their	members	who	use	external	storage,	we	could	write:	famnodeÃ	¢:	=	families	//	starts	at	the	head	of	the	list	of	families	while	famryode	is	Ã	¢	â	€	œ1rd	null	//
loop	through	the	List	of	families	AFAMILYÃ	¢:	=	(family)	FAMNODE.DATA	//	Family	extract	from	node	Print	family	information	MEMNODE:	=	AFAMILY.MEMBERS	//	GET	List	of	family	members	while	MEMNODE	Ã	¢	â	€	°	NULL	//	LOOP	through	the	list	of	members	Amember:	=	(Member)	MemNode.data	//	//	member	from	node	prints	memNode
member	information:=	memNode.next	famNode:=	famNode.next	Note	that	when	using	external	storage,	you	need	an	extra	step	to	extract	the	record	from	the	node	and	dump	it	into	the	correct	data	type.	This	is	because	both	the	list	of	families	and	the	list	of	members	within	the	family	are	stored	in	two	linked	lists	using	the	same	data	structure	(node,)
and	this	language	has	no	parametric	types.	As	long	as	the	number	of	families	to	which	a	member	may	belong	is	known	at	compilation	time,	internal	storage	works	fine.	If,	however,	a	member	was	to	be	included	in	an	arbitrary	number	of	families,	with	the	specific	number	known	only	at	runtime,	external	storage	would	be	required.	Finding	a	specific
item	in	a	linked	list,	even	if	it	is	sorted,	usually	takes	the	time	of	O	(n)	(linear	search).	This	is	one	of	the	main	disadvantages	of	linked	lists	on	other	data	structures.	In	addition	to	the	variants	discussed	above,	below	are	two	simple	ways	to	improve	search	time.	In	an	unordered	list,	a	simple	heuristic	to	reduce	the	average	search	time	is	the	motion-front
heuristic,	which	simply	moves	an	item	to	the	top	of	the	list	once	it	is	found.	This	scheme,	useful	for	creating	simple	caches,	ensures	that	the	most	recently	used	items	are	also	the	fastest	to	find	again.	Another	common	approach	is	to	index	a	linked	list	using	a	more	efficient	external	data	structure.	For	example,	you	can	build	a	red-black	tree	or	a	hash
table	whose	elements	are	references	to	the	linked	list	nodes.	Many	of	these	indices	can	be	built	on	a	single	list.	The	disadvantage	is	that	these	indexes	can	be	updated	whenever	a	node	is	added	or	removed	(or	at	least,	before	the	index	is	used	again.)	Random	Access	Lists	A	random	access	list	is	a	list	with	support	for	quick	random	access	to	read	or
edit	any	item	in	the	list.	[12]	One	possible	implementation	is	a	skew	binary	random	access	binary	list	using	the	binary	number	system,	which	involves	a	list	of	trees	with	special	properties;	this	allows	for	worse	constant	time	header	operations,	and	worst-case	logarithmic	time	random	access	to	an	item	per	index.	[12]	Random	access	lists	can	be
implemented	as	persistent	data	structures.	[12]	Random	access	lists	can	be	considered	as	immutable	linked	lists	as	they	support	the	same	O	(1)	head	and	queue	operations.	[12]	A	simple	extension	to	random	access	lists	is	the	min	list,	which	provides	an	additional	operation	that	produces	the	minimum	element	in	the	entire	list	at	constant	time
(without	mutation	complications	[clarification	required]).	[12]	Related	Data	Structures	Both	stacks	and	queues	are	often	implemented	using	linked	lists,	and	simply	limits	the	type	of	operations	supported.	The	skip	list	is	a	linked	list	augmented	with	layers	of	pointers	to	quickly	jump	over	a	large	number	of	items,	and	then	descend	to	the	next	level.	This
process	continues	up	to	the	bottom	layer,	which	is	the	real	list.	A	binary	tree	can	be	seen	as	a	linked	list	type	where	items	are	themselves	linked	lists	of	the	same	nature.	The	result	is	that	each	node	can	include	a	reference	to	the	first	node	of	one	or	two	other	linked	lists,	which,	together	with	their	contents,	form	the	subtitles	under	that	node.	An
unregistered	linked	list	is	a	linked	list	in	which	each	node	contains	a	set	of	data	values.	This	leads	to	improved	cache	performance,	as	more	list	items	are	contiguous	in	memory,	and	memory	reduced,	because	less	metadata	needs	to	be	for	each	item	in	the	list.	A	hash	table	can	use	linked	lists	to	store	strings	of	items	rushing	to	the	same	position	in	the
hash	table.	A	bunch	shares	some	of	the	sorting	properties	of	a	linked	list,	but	is	almost	always	implemented	using	an	array.	Instead	of	node-to-node	references,	successive	and	previous	data	indices	are	calculated	using	the	current	data	index.	A	self-organizing	list	rearranges	nodes	based	on	some	some	which	reduces	search	time	for	data	recovery	by
keeping	commonly	accessible	nodes	at	the	top	of	the	list.	Notes	^	The	amount	of	control	data	required	for	a	dynamic	array	is	usually	of	the	form	K	+	B	=	n	{\displaystyle	K+B*n}	,	where	K	{\displaystyle	K}	is	an	array	constant,	B	{\displaystyle	B}	is	a	size	constant,	and	n	{\displaystyle	n}	is	the	number	of	dimensions.	K	{\displaystyle	K}	and	B
{\displaystyle	B}	are	typically	in	the	10-byte	range.	References	^	Knuth,	Donald	(1998).	The	art	of	computer	programming.	3:	Sorting	and	Research	(2nd	ed.).	Addison-Wesley,	p.	547.	ISBN	978-0-201-89	685-5.	^	a	b	Â”Archived	copy.Â”	Original	archived	on	2015-09-23.	URL	consulted	31.07.2015	CS1	maint:	copy	archived	as	title	(link)	^	Â”Archived
copyÂ”	(PDF).	Archived	from	the	original	(PDF)	on	2016-10-01.	Recovered	2021-08-31.CS1	maint:	Copy	archived	as	title	(link)	^	Day	1	Keynote	â​​	Bjarne	Stroustrup:	C++11	Style	at	GoingNative	2012	on	channel9.msdn.com	from	minute	45	or	sheet	44	^	Writing	Numbers:	Why	should	you	never,	NEVER	use	linked-list	in	your	code	again	a
kjellkod.wordpress.com	^	Brodnik,	Andrej;	Carlsson,	Svante;	Sedgewick,	Robert;	Munro,	JI;	Demaine,	ED	(1999),	resizeable	array	in	optimal	time	and	space	(Technical	Report	CS-99-09)	(PDF),	Department	of	Computer	Science,	University	of	Waterloo	^	a	b	c	Chris	Okasaki	(1995).	Â”Purely	Functional	Random	Access	Lists”.	Proceedings	of	the	Seventh
International	Conference	on	Functional	Programming	Languages	and	Computer	Architecture:	86Â¢	Â¦95.	doi:10.1145/224	164.224	187.	^	Ford,	William;	Topp,	William	(2002).	Data	structures	with	C++	using	STL	(Second	ed.).	Prentice-Hall,	pg.	466-467.	ISBN	0-13-085	850-1.	^	Piterman,	Sergey	(2021-02-12).	Â”Cancel	a	linked	list:	easy	as	1,	2,	3.Â”
Outco.	Copy	2021-10-19.	A	common	question	for	large	companies,	reversing	a	linked	list	is	a	problem	I’ve	seen	many	engineers	stumble	during	my	time	at	Outco.	Often	the	inability	to	solve	this	problem	stems	from	the	fact	that	an	engineer	is	unfamiliar	with	which	linked	lists	are	in	advance,	or	does	not	understand	the	difference	between	a	linked	list
and	an	array	^	Â”What	We	Can	Learn	From	Software	History	by	Hillel	Wayne	Â”DeconstructÂ”.	www.deconstructconf.com.	Recrieved	2021-10-19.	So,	by	a	show	of	hands,	which	one	of	you	asked	a	related	question	in	an	interview,	how	do	you	reverse	a	linked	list?	Yeah,	I	see	there’s	a	lot	of	you.	Now	put	your	hand	down...	keep	your	hands	up...	put
your	hand	down	if	you’ve	used	a	linked	list	on	your	work.	Now--	OK,	you	still	see	some	hands.	Now	hold	it	–	now	lower	your	hand	if	you’ve	used	that	linked	list	for	a	job	and	you’re	not	a	low-level	system	programmer.	Well,	a	couple	of	people.	That’s	cool.	“Why	do	the	interviewers	ask	questions	on	the	linked	list?”	Hillel	Wayne.	Hillel	Wayne.	2021-03-28.
Copy	2021-10-19.	One	last	question:	why	do	we	still	ask	LL	questions?	Many	of	us	don’t	work	in	low-level	languages	anymore,	so	you	shouldn’t	expect	to	have	handled	LL	before.	Why	does	the	question	still	persist	without	the	context?	This	is	a	good	place	to	pull	the	Great	Man	theory	out	of	the	garbage:	the	right	person	in	the	right	place	at	the	right
time	can	change	the	course	of	history	forever.	In	this	story,	there	are	two	people.	The	first	is	Joel	Spolsky,	the	Guerrilla	Guide	to	Interviews.	He	stated	that	pointer	questions	in	general,	and	linked	lists	in	particular,	are	a	fundamental	test	of	your	“abstract	thinking”	^	a	b	c	d	and	Okasaki,	Chris	(1995).	Purely	functional	random	access	lists	(PS).	In
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William	J.	(2005)	[2002]	Data	Structures	and	Java	Collections	Framework.	New	York:	McGraw	Hill.	Pp.	239â	€	"303	ISBN	0	-07-282379-8.	Cormen,	Thomas	H;.	Leiserson,	Charles	and;	Rivest,	Ronald	L;	Stein,	Clifford	(2003.)	Introduction	to	algorithms.	MIT	Press	.	ISBN	0-262-03293-7.	Cormen,	Thomas	H;.	Leiserson,	Charles	and;.	Live,	Ronald	L;	Mitta
204-209	ISBN	0-262-03293-7.	Green,	Bert	F	,.	Jr.	(1961.)	"The	user's	languages	​​for	manipulating	symbols."	Transactions	IRE	on	human	factors	in	Electronics	(2):	3	-8.	Doi:	10.1109	/	so2.1961.4503292	McCarthy,	John	(1960)	3	(4):	184.	Doi:	10,1145	/	367177.367199	Knuth,	Donald	(1997.)	2.2.3-2.2.5	Fundamental	algorithms	(3	Â	°	ed.)	Addison-Wesley.
pp.	254â	€	"298	ISBN	0-201-89683-4.	Newell,	Allen;	Shaw,	F.	C.	(1957.)	"Programming	The	Logic	Theory	Machine".	Acts	of	the	Western	Joint	Computer	Conference:	230-240.	Speaking,	Nick	(2001.)	URL	consulted	on	May	13,	2015.	^	(EN)	"Linked	List	Basics"	(PDF.)	Stanford	University.	URL	consulted	2009-09-21.	Sedgewick,	Robert	(1998.)
Algorithms	in	C.	Addison	Wesley.	pp.	90â	€	"109	ISBN	0-201-31452-5.	Shaffer,	Clifford	A.	(1998.)	Practical	introduction	to	data	structures	and	algorithm	analysis.	New	Jersey:	Prentice	Hall.	pp.	77â	€	"102	ISBN	0-13-660911-2.	Wilkes,	Maurice	Vincent	(1964).	"An	experiment	with	a	self-compiled	compiler	for	a	simple	List-Processing	language."	Annual
review	in	automatic	programming.	4	(1):	1.	Doi:	10.1016	/	0066-4138	(64)	90013-8	Wilkes,	Maurice	Vincent	(1964)	"Isti	and	because	they	are	useful".	Acts	of	the	National	Conference	of	ACM,	Philadelphia	1964.	ACM	(Pâ	€	"64):	F1â	€"	1.	Shanmugasundaram,	Kulesh	(2005-04-04).	"Linux	kernel	linked	list	explained".	URL	consulted	2009-09-21.
External	links	Wikimedia	Commons	contains	the	media	related	to	Linked	lists.	Description	From	the	dictionary	of	algorithms	and	data	structures	Introduction	to	the	associated	lists,	computer	science	library	of	the	University	of	Stanford	List	Problems	linked,	computer	science	library	of	the	University	of	Stanford	Open	data	structures	-	Chapter	3	-
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