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A	number	is	an	arithmetic	value	used	to	represent	quantity.	Hence,	a	number	is	a	mathematical	concept	used	to	count,	measure,	and	label.	Thus,	numbers	form	the	basis	of	mathematics.	For	example,	this	is	1	butterfly	and	these	are	4	butterflies.	History	of	Numbers	The	inscriptions	found	at	archaeological	sites	show	that	early	humans	used	various
symbols	to	show	numbers.	For	example,	ancient	farmers,	traders,	and	merchants	used	tally	marks	to	show	quantities.	In	tally	marks,	a	standing	line	is	drawn	for	each	count	and	the	fifth	count	is	shown	by	striking	off	the	four	lines.	This,	however,	was	a	tedious	way	and	it	was	not	feasible	to	show	quantities.	Different	ways	of	writing	numbers	were
brought	to	use	with	the	development	of	early	civilizations.	They	used	different	symbols	to	show	larger	quantities.	But	even	with	these	systems,	it	was	not	easy	to	show	large	quantities.	Around	the	seventh	century,	a	decimal	(or	base	ten)	positional	method,	was	perfected	in	India.	This	method	used	ten	unique	symbols	to	represent	any	number	or
quantity.	These	symbols	are	0,	1,	2,	3,	4,	5	6,	7,	8,	and	9.	This	system	was	spread	across	Europe	by	the	Arab	merchants,	scholars,	and	conquerors.	This	system	is	called	the	Hindu–Arabic	numeral	system,	and	it	remains	the	most	common	system	for	representing	numbers	to	date.	More	Worksheets	Numbers	are	used	everywhere	around	us.	Your
birthday	has	numbers	that	tell	the	day,	month,	and	year	you	were	born.		Numbers	are	used	to	keep	track	of	time.	We	use	clocks	that	show	us	time.	We	plan	our	day	and	events	according	to	time.		Numbers	are	involved	in	buying	and	selling	too.	To	count	money	and	the	units	of	an	item,	we	use	numbers.		Numbers	are	used	for	measurement.
Temperature,	weight,	length,	capacity,	speed,	distance,	area,	volume,	and	so	on	are	measured	using	numbers.		Numbers	play	an	important	role	in	our	body	too.	We	have	2	eyes,	2	ears,	1	nose,	2	hands,	2	legs,	and	an	adult	body	has	206	bones.		Our	houses	have	numbers,	bank	accounts	have	numbers,	and	so	do	our	cars,	buses,	trains,	and	flights.	A
number	system	is	a	writing	system	for	denoting	numbers	using	digits	or	symbols	in	a	logical	manner.	We	use	the	digits	from	0	to	9	to	form	all	other	numbers.	With	the	help	of	these	digits,	we	can	create	infinite	numbers.	For	example,	121;	34,987;	2,987,633;	459,227,904;	…	This	number	system	using	10	digits	is	called	the	Decimal	Number	System.
Alphabetical	Form	of	Number	Number	words	are	the	alphabetical	form	of	numbers.	As	the	name	suggests,	these	are	numbers	written	in	words.	For	example:	1		One	2	Two	15	Fifteen	33	Thirty-three		Symbolically,	Using	Numerals	Numerical	symbols	are	numerals,	such	as	Hindu-Arabic	numerals	(for	example:	112,	415,	999)	or	Roman	numerals	(I,	II,
V,	VIII).		Cardinal	numbers	are	counting	numbers.	The	numbers	that	we	use	for	counting	are	called	cardinal	numbers.	Cardinal	numbers	tell	us	how	many	things,	items,	or	objects	are	there.	Example:	1,	2,	3,	10,	158	Ordinal	numbers	give	us	the	exact	position	of	a	thing,	item,	or	an	object	in	the	list.	Ordinal	numbers	tell	the	position	of	an	object	rather
than	its	quantity.		Example:	1st,	2nd,	3rd,	9th,	150th		Apart	from	the	above,	there	exist	other	numbers,	namely	even	and	odd	numbers,	prime	numbers,	and	composite	numbers.	These	can	be	defined	as	follows:	Example	1:	Classify	the	given	set	of	numbers	as	fractions	or	decimals.	7/12;	0.0008;	1.52;	100/10;	4	1/2;	7555.0	Solution:	Example	2:	Write	the
numerator	and	denominator	of	given	rational	numbers.	Solution:	Example	3:	Write	the	numbers	in	words.	Solution:	Five	hundred	and	forty-eight.	One	thousand	six	hundred	and	sixty.	Attend	this	Quiz	&	Test	your	knowledge.Correct	answer	is:	1365,	67,	69,	71,	73,	75,	77,	79,	81,	83,	85,	87,	89Correct	answer	is:	6Prime	numbers	between	10	to	20	are
11,	13,	17	and	19	So,	there	are	4	prime	numbers	between	10	to	20.	Prime	numbers	between	30	to	40	are	31	and	37	So,	there	are	2	prime	numbers	between	30	to	40.	Sum	=	4	+	2	=	6	Correct	answer	is:	4,8084,000	+	800	+	8	=	4,808Correct	answer	is:	Integer–5	is	a	negative	number,	so	it’s	an	integer.	How	do	you	find	if	a	number	is	odd	or	even?	If	a
number	is	divisible	by	2	with	no	remainder,	then	it	is	an	even	number.	If	a	number	is	divided	by	2	and	leaves	the	remainder	1,	then	it	is	an	odd	number.	When	zero	is	divided	by	2,	the	quotient	is	0	and	remainder	is	also	0.	So,	zero	is	an	even	number.	Can	rational	numbers	be	negative?	Yes,	rational	numbers	are	classified	as	positive,	zero,	or	negative
rational	numbers.	Do	fractions	count	as	whole	numbers?	Whole	numbers	do	not	include	fractions	or	decimals.	A	Singapore	Government	Agency	Website 	How	to	identify	Official	website	links	end	with	.gov.sg	Government	agencies	communicate	via	.gov.sg	websites	(e.g.	go.gov.sg/open).	Trusted	websites	Secure	websites	use	HTTPS	Look	for	a	lock	()
or	https://	as	an	added	precaution.	Share	sensitive	information	only	on	official,	secure	websites.	jkWMJVBmYL0	Number	A	number	is	a	count	or	measurement	that	is	really	an	idea	in	our	minds.	We	write	or	talk	about	numbers	using	numerals	such	as	"4"	or	"four".	But	we	could	also	hold	up	4	fingers,	or	tap	the	ground	4	times.	These	are	all	different
ways	of	referring	to	the	same	number.	There	are	also	special	numbers	(like	π	(Pi))	that	can't	be	written	exactly,	but	are	still	numbers	because	we	know	the	idea	behind	them.	Numeral	A	numeral	is	a	symbol	or	name	that	stands	for	a	number.	Examples:	3,	49	and	twelve	are	all	numerals.	So	the	number	is	an	idea,	the	numeral	is	how	we	write	it.	Digit	A
digit	is	a	single	symbol	used	to	make	numerals.	0,	1,	2,	3,	4,	5,	6,	7,	8	and	9	are	the	ten	digits	we	use	in	everyday	numerals.	Example:	The	numeral	153	is	made	up	of	3	digits	("1",	"5"	and	"3").	Example:	The	numeral	46	is	made	up	of	2	digits	("4",	and	"6").	Example:	The	numeral	9	is	made	up	of	1	digit	("9").	So	a	single	digit	can	also	be	a	numeral	We
can	use	other	symbols	too,	for	example	hexadecimal	also	uses	some	letters!	Digits	->	Numerals	->	Numbers	So	digits	make	up	numerals,	and	numerals	stand	for	an	idea	of	a	number.	Just	like	letters	make	up	words,	and	words	stand	for	an	idea	of	the	thing.	Number	Instead	of	Numeral	But	often	people	(including	myself)	say	"Number"	when	they	really
should	say	"Numeral"	...	it	doesn't	really	matter	if	you	do	that,	because	other	people	understand	you.	But	try	to	use	"digit"	only	when	talking	about	the	single	symbols	that	make	up	numerals,	OK?	Other	Types	of	Digits	and	Numerals	We	are	all	used	to	using	numerals	like	"237"	and	"99",	but	the	Romans	used	Roman	Numerals,	and	there	have	been
many	other	digits	and	numerals	used	throughout	history.	10181,	10182,	10183,	10184,	10185,	10186,	10187,	10188,	10189,	10190	Copyright	©	2024	Rod	Pierce	Used	to	count,	measure,	and	label	For	other	uses,	see	Number	(disambiguation).	This	article	needs	additional	citations	for	verification.	Please	help	improve	this	article	by	adding	citations	to
reliable	sources.	Unsourced	material	may	be	challenged	and	removed.Find	sources:	"Number"	–	news	·	newspapers	·	books	·	scholar	·	JSTOR	(April	2025)	(Learn	how	and	when	to	remove	this	message)	Set	inclusions	between	the	natural	numbers	(ℕ),	the	integers	(ℤ),	the	rational	numbers	(ℚ),	the	real	numbers	(ℝ),	and	the	complex	numbers	(ℂ)	A
number	is	a	mathematical	object	used	to	count,	measure,	and	label.	The	most	basic	examples	are	the	natural	numbers	1,	2,	3,	4,	and	so	forth.[1]	Numbers	can	be	represented	in	language	with	number	words.	More	universally,	individual	numbers	can	be	represented	by	symbols,	called	numerals;	for	example,	"5"	is	a	numeral	that	represents	the	number
five.	As	only	a	relatively	small	number	of	symbols	can	be	memorized,	basic	numerals	are	commonly	arranged	in	a	numeral	system,	which	is	an	organized	way	to	represent	any	number.	The	most	common	numeral	system	is	the	Hindu–Arabic	numeral	system,	which	allows	for	the	representation	of	any	non-negative	integer	using	a	combination	of	ten
fundamental	numeric	symbols,	called	digits.[2][a]	In	addition	to	their	use	in	counting	and	measuring,	numerals	are	often	used	for	labels	(as	with	telephone	numbers),	for	ordering	(as	with	serial	numbers),	and	for	codes	(as	with	ISBNs).	In	common	usage,	a	numeral	is	not	clearly	distinguished	from	the	number	that	it	represents.	In	mathematics,	the
notion	of	number	has	been	extended	over	the	centuries	to	include	zero	(0),[3]	negative	numbers,[4]	rational	numbers	such	as	one	half	(	1	2	)	{\displaystyle	\left({\tfrac	{1}{2}}\right)}	,	real	numbers	such	as	the	square	root	of	2	(	2	)	{\displaystyle	\left({\sqrt	{2}}\right)}	and	π,[5]	and	complex	numbers[6]	which	extend	the	real	numbers	with	a	square
root	of	−1	(and	its	combinations	with	real	numbers	by	adding	or	subtracting	its	multiples).[4]	Calculations	with	numbers	are	done	with	arithmetical	operations,	the	most	familiar	being	addition,	subtraction,	multiplication,	division,	and	exponentiation.	Their	study	or	usage	is	called	arithmetic,	a	term	which	may	also	refer	to	number	theory,	the	study	of
the	properties	of	numbers.	Besides	their	practical	uses,	numbers	have	cultural	significance	throughout	the	world.[7][8]	For	example,	in	Western	society,	the	number	13	is	often	regarded	as	unlucky,	and	"a	million"	may	signify	"a	lot"	rather	than	an	exact	quantity.[7]	Though	it	is	now	regarded	as	pseudoscience,	belief	in	a	mystical	significance	of
numbers,	known	as	numerology,	permeated	ancient	and	medieval	thought.[9]	Numerology	heavily	influenced	the	development	of	Greek	mathematics,	stimulating	the	investigation	of	many	problems	in	number	theory	which	are	still	of	interest	today.[9]	During	the	19th	century,	mathematicians	began	to	develop	many	different	abstractions	which	share
certain	properties	of	numbers,	and	may	be	seen	as	extending	the	concept.	Among	the	first	were	the	hypercomplex	numbers,	which	consist	of	various	extensions	or	modifications	of	the	complex	number	system.	In	modern	mathematics,	number	systems	are	considered	important	special	examples	of	more	general	algebraic	structures	such	as	rings	and
fields,	and	the	application	of	the	term	"number"	is	a	matter	of	convention,	without	fundamental	significance.[10]	Main	article:	History	of	ancient	numeral	systems	Bones	and	other	artifacts	have	been	discovered	with	marks	cut	into	them	that	many	believe	are	tally	marks.[11]	Some	historians	suggest	that	the	Lebombo	bone	(dated	about	43,000	years
ago)	and	the	Ishango	bone	(dated	about	22,000	to	30,000	years	ago)	are	the	oldest	arithmetic	artifacts	but	this	interpretation	is	disputed.[12][13]	These	tally	marks	may	have	been	used	for	counting	elapsed	time,	such	as	numbers	of	days,	lunar	cycles	or	keeping	records	of	quantities,	such	as	of	animals.[9]	However,	a	perceptual	system	for	quantity
thought	to	underlie	numeracy,	is	shared	with	other	species,	a	phylogenetic	distribution	suggesting	it	would	have	existed	before	the	emergence	of	language.[14][12]	A	tallying	system	has	no	concept	of	place	value	(as	in	modern	decimal	notation),	which	limits	its	representation	of	large	numbers.	Nonetheless,	tallying	systems	are	considered	the	first
kind	of	abstract	numeral	system.	The	earliest	unambiguous	numbers	in	the	archaeological	record	are	the	Mesopotamian	base	60	system	(c. 3400	BC);[15]	place	value	emerged	in	it	in	the	3rd	millennium	BCE.[16]	The	earliest	known	base	10	system	dates	to	3100	BC	in	Egypt.[17]	Main	article:	Numeral	system	Numbers	should	be	distinguished	from
numerals,	the	symbols	used	to	represent	numbers.	The	Egyptians	invented	the	first	ciphered	numeral	system,	and	the	Greeks	followed	by	mapping	their	counting	numbers	onto	Ionian	and	Doric	alphabets.[18]	Roman	numerals,	a	system	that	used	combinations	of	letters	from	the	Roman	alphabet,	remained	dominant	in	Europe	until	the	spread	of	the
superior	Hindu–Arabic	numeral	system	around	the	late	14th	century,	and	the	Hindu–Arabic	numeral	system	remains	the	most	common	system	for	representing	numbers	in	the	world	today.[19]	The	key	to	the	effectiveness	of	the	system	was	the	symbol	for	zero,	which	was	developed	by	ancient	Indian	mathematicians	around	500	AD.[19]	The	first
known	recorded	use	of	zero	dates	to	AD	628,	and	appeared	in	the	Brāhmasphuṭasiddhānta,	the	main	work	of	the	Indian	mathematician	Brahmagupta.	He	treated	0	as	a	number	and	discussed	operations	involving	it,	including	division	by	zero.	By	this	time	(the	7th	century),	the	concept	had	clearly	reached	Cambodia	in	the	form	of	Khmer	numerals,[20]
and	documentation	shows	the	idea	later	spreading	to	China	and	the	Islamic	world.	The	number	605	in	Khmer	numerals,	from	an	inscription	from	683	AD.	Early	use	of	zero	as	a	decimal	figure.	Brahmagupta's	Brāhmasphuṭasiddhānta	is	the	first	book	that	mentions	zero	as	a	number,	hence	Brahmagupta	is	usually	considered	the	first	to	formulate	the
concept	of	zero.	He	gave	rules	of	using	zero	with	negative	and	positive	numbers,	such	as	"zero	plus	a	positive	number	is	a	positive	number,	and	a	negative	number	plus	zero	is	the	negative	number".	The	Brāhmasphuṭasiddhānta	is	the	earliest	known	text	to	treat	zero	as	a	number	in	its	own	right,	rather	than	as	simply	a	placeholder	digit	in
representing	another	number	as	was	done	by	the	Babylonians	or	as	a	symbol	for	a	lack	of	quantity	as	was	done	by	Ptolemy	and	the	Romans.	The	use	of	0	as	a	number	should	be	distinguished	from	its	use	as	a	placeholder	numeral	in	place-value	systems.	Many	ancient	texts	used	0.	Babylonian	and	Egyptian	texts	used	it.	Egyptians	used	the	word	nfr	to
denote	zero	balance	in	double	entry	accounting.	Indian	texts	used	a	Sanskrit	word	Shunye	or	shunya	to	refer	to	the	concept	of	void.	In	mathematics	texts	this	word	often	refers	to	the	number	zero.[21]	In	a	similar	vein,	Pāṇini	(5th	century	BC)	used	the	null	(zero)	operator	in	the	Ashtadhyayi,	an	early	example	of	an	algebraic	grammar	for	the	Sanskrit
language	(also	see	Pingala).	There	are	other	uses	of	zero	before	Brahmagupta,	though	the	documentation	is	not	as	complete	as	it	is	in	the	Brāhmasphuṭasiddhānta.	Records	show	that	the	Ancient	Greeks	seemed	unsure	about	the	status	of	0	as	a	number:	they	asked	themselves	"How	can	'nothing'	be	something?"	leading	to	interesting	philosophical	and,
by	the	Medieval	period,	religious	arguments	about	the	nature	and	existence	of	0	and	the	vacuum.	The	paradoxes	of	Zeno	of	Elea	depend	in	part	on	the	uncertain	interpretation	of	0.	(The	ancient	Greeks	even	questioned	whether	1	was	a	number.)	The	late	Olmec	people	of	south-central	Mexico	began	to	use	a	symbol	for	zero,	a	shell	glyph,	in	the	New
World,	possibly	by	the	4th	century	BC	but	certainly	by	40	BC,	which	became	an	integral	part	of	Maya	numerals	and	the	Maya	calendar.	Maya	arithmetic	used	base	4	and	base	5	written	as	base	20.	George	I.	Sánchez	in	1961	reported	a	base	4,	base	5	"finger"	abacus.[22][better	source	needed]	By	130	AD,	Ptolemy,	influenced	by	Hipparchus	and	the
Babylonians,	was	using	a	symbol	for	0	(a	small	circle	with	a	long	overbar)	within	a	sexagesimal	numeral	system	otherwise	using	alphabetic	Greek	numerals.	Because	it	was	used	alone,	not	as	just	a	placeholder,	this	Hellenistic	zero	was	the	first	documented	use	of	a	true	zero	in	the	Old	World.	In	later	Byzantine	manuscripts	of	his	Syntaxis	Mathematica
(Almagest),	the	Hellenistic	zero	had	morphed	into	the	Greek	letter	Omicron	(otherwise	meaning	70).	Another	true	zero	was	used	in	tables	alongside	Roman	numerals	by	525	(first	known	use	by	Dionysius	Exiguus),	but	as	a	word,	nulla	meaning	nothing,	not	as	a	symbol.	When	division	produced	0	as	a	remainder,	nihil,	also	meaning	nothing,	was	used.
These	medieval	zeros	were	used	by	all	future	medieval	computists	(calculators	of	Easter).	An	isolated	use	of	their	initial,	N,	was	used	in	a	table	of	Roman	numerals	by	Bede	or	a	colleague	about	725,	a	true	zero	symbol.	Further	information:	History	of	negative	numbers	The	abstract	concept	of	negative	numbers	was	recognized	as	early	as	100–50	BC	in
China.	The	Nine	Chapters	on	the	Mathematical	Art	contains	methods	for	finding	the	areas	of	figures;	red	rods	were	used	to	denote	positive	coefficients,	black	for	negative.[23]	The	first	reference	in	a	Western	work	was	in	the	3rd	century	AD	in	Greece.	Diophantus	referred	to	the	equation	equivalent	to	4x	+	20	=	0	(the	solution	is	negative)	in
Arithmetica,	saying	that	the	equation	gave	an	absurd	result.	During	the	600s,	negative	numbers	were	in	use	in	India	to	represent	debts.	Diophantus'	previous	reference	was	discussed	more	explicitly	by	Indian	mathematician	Brahmagupta,	in	Brāhmasphuṭasiddhānta	in	628,	who	used	negative	numbers	to	produce	the	general	form	quadratic	formula
that	remains	in	use	today.	However,	in	the	12th	century	in	India,	Bhaskara	gives	negative	roots	for	quadratic	equations	but	says	the	negative	value	"is	in	this	case	not	to	be	taken,	for	it	is	inadequate;	people	do	not	approve	of	negative	roots".	European	mathematicians,	for	the	most	part,	resisted	the	concept	of	negative	numbers	until	the	17th	century,
although	Fibonacci	allowed	negative	solutions	in	financial	problems	where	they	could	be	interpreted	as	debts	(chapter	13	of	Liber	Abaci,	1202)	and	later	as	losses	(in	Flos).	René	Descartes	called	them	false	roots	as	they	cropped	up	in	algebraic	polynomials	yet	he	found	a	way	to	swap	true	roots	and	false	roots	as	well.	At	the	same	time,	the	Chinese
were	indicating	negative	numbers	by	drawing	a	diagonal	stroke	through	the	right-most	non-zero	digit	of	the	corresponding	positive	number's	numeral.[24]	The	first	use	of	negative	numbers	in	a	European	work	was	by	Nicolas	Chuquet	during	the	15th	century.	He	used	them	as	exponents,	but	referred	to	them	as	"absurd	numbers".	As	recently	as	the
18th	century,	it	was	common	practice	to	ignore	any	negative	results	returned	by	equations	on	the	assumption	that	they	were	meaningless.	It	is	likely	that	the	concept	of	fractional	numbers	dates	to	prehistoric	times.	The	Ancient	Egyptians	used	their	Egyptian	fraction	notation	for	rational	numbers	in	mathematical	texts	such	as	the	Rhind	Mathematical
Papyrus	and	the	Kahun	Papyrus.	Classical	Greek	and	Indian	mathematicians	made	studies	of	the	theory	of	rational	numbers,	as	part	of	the	general	study	of	number	theory.[25]	The	best	known	of	these	is	Euclid's	Elements,	dating	to	roughly	300	BC.	Of	the	Indian	texts,	the	most	relevant	is	the	Sthananga	Sutra,	which	also	covers	number	theory	as	part
of	a	general	study	of	mathematics.	The	concept	of	decimal	fractions	is	closely	linked	with	decimal	place-value	notation;	the	two	seem	to	have	developed	in	tandem.	For	example,	it	is	common	for	the	Jain	math	sutra	to	include	calculations	of	decimal-fraction	approximations	to	pi	or	the	square	root	of	2.[citation	needed]	Similarly,	Babylonian	math	texts
used	sexagesimal	(base	60)	fractions	with	great	frequency.	Further	information:	History	of	irrational	numbers	The	Babylonians,	as	early	as	1800	BCE,	demonstrated	remarkably	accurate	numerical	approximations	of	irrational	quantities	such	as	√2	on	clay	tablets,	using	these	values	primarily	for	practical	calculations	in	geometry	and	land
measurement.[26]	There	were	practical	approximations	of	irrational	numbers	in	the	Indian	Shulba	Sutras	composed	between	800	and	500	BC.[27]	The	first	existence	proofs	of	irrational	numbers	is	usually	attributed	to	Pythagoras,	more	specifically	to	the	Pythagorean	Hippasus,	who	produced	a	(most	likely	geometrical)	proof	of	the	irrationality	of	the
square	root	of	2.	The	story	goes	that	Hippasus	discovered	irrational	numbers	when	trying	to	represent	the	square	root	of	2	as	a	fraction.	However,	Pythagoras	believed	in	the	absoluteness	of	numbers.	He	could	not	disprove	the	existence	of	irrational	numbers,	or	accept	them,	so	according	to	legend,	he	sentenced	Hippasus	to	death	by	drowning,	to
impede	the	spread	of	this	unsettling	news.[28]	The	16th	century	brought	final	European	acceptance	of	negative	integral	and	fractional	numbers.	By	the	17th	century,	mathematicians	generally	used	decimal	fractions	with	modern	notation.	It	was	not,	however,	until	the	19th	century	that	mathematicians	separated	irrationals	into	algebraic	and
transcendental	parts,	and	once	more	undertook	the	scientific	study	of	irrationals.	It	had	remained	almost	dormant	since	Euclid.	In	1872,	the	publication	of	the	theories	of	Karl	Weierstrass	(by	his	pupil	E.	Kossak),	Eduard	Heine,[29]	Georg	Cantor,[30]	and	Richard	Dedekind[31]	was	brought	about.	In	1869,	Charles	Méray	had	taken	the	same	point	of
departure	as	Heine,	but	the	theory	is	generally	referred	to	the	year	1872.	Weierstrass's	method	was	completely	set	forth	by	Salvatore	Pincherle	(1880),	and	Dedekind's	has	received	additional	prominence	through	the	author's	later	work	(1888)	and	endorsement	by	Paul	Tannery	(1894).	Weierstrass,	Cantor,	and	Heine	base	their	theories	on	infinite
series,	while	Dedekind	founds	his	on	the	idea	of	a	cut	(Schnitt)	in	the	system	of	real	numbers,	separating	all	rational	numbers	into	two	groups	having	certain	characteristic	properties.	The	subject	has	received	later	contributions	at	the	hands	of	Weierstrass,	Kronecker,[32]	and	Méray.	The	search	for	roots	of	quintic	and	higher	degree	equations	was	an
important	development,	the	Abel–Ruffini	theorem	(Ruffini	1799,	Abel	1824)	showed	that	they	could	not	be	solved	by	radicals	(formulas	involving	only	arithmetical	operations	and	roots).	Hence	it	was	necessary	to	consider	the	wider	set	of	algebraic	numbers	(all	solutions	to	polynomial	equations).	Galois	(1832)	linked	polynomial	equations	to	group
theory	giving	rise	to	the	field	of	Galois	theory.	Simple	continued	fractions,	closely	related	to	irrational	numbers	(and	due	to	Cataldi,	1613),	received	attention	at	the	hands	of	Euler,[33]	and	at	the	opening	of	the	19th	century	were	brought	into	prominence	through	the	writings	of	Joseph	Louis	Lagrange.	Other	noteworthy	contributions	have	been	made
by	Druckenmüller	(1837),	Kunze	(1857),	Lemke	(1870),	and	Günther	(1872).	Ramus[34]	first	connected	the	subject	with	determinants,	resulting,	with	the	subsequent	contributions	of	Heine,[35]	Möbius,	and	Günther,[36]	in	the	theory	of	Kettenbruchdeterminanten.	Further	information:	History	of	π	The	existence	of	transcendental	numbers[37]	was
first	established	by	Liouville	(1844,	1851).	Hermite	proved	in	1873	that	e	is	transcendental	and	Lindemann	proved	in	1882	that	π	is	transcendental.	Finally,	Cantor	showed	that	the	set	of	all	real	numbers	is	uncountably	infinite	but	the	set	of	all	algebraic	numbers	is	countably	infinite,	so	there	is	an	uncountably	infinite	number	of	transcendental
numbers.	Further	information:	History	of	infinity	The	earliest	known	conception	of	mathematical	infinity	appears	in	the	Yajur	Veda,	an	ancient	Indian	script,	which	at	one	point	states,	"If	you	remove	a	part	from	infinity	or	add	a	part	to	infinity,	still	what	remains	is	infinity."	Infinity	was	a	popular	topic	of	philosophical	study	among	the	Jain
mathematicians	c.	400	BC.	They	distinguished	between	five	types	of	infinity:	infinite	in	one	and	two	directions,	infinite	in	area,	infinite	everywhere,	and	infinite	perpetually.	The	symbol	∞	{\displaystyle	{\text{∞}}}	is	often	used	to	represent	an	infinite	quantity.	Aristotle	defined	the	traditional	Western	notion	of	mathematical	infinity.	He	distinguished
between	actual	infinity	and	potential	infinity—the	general	consensus	being	that	only	the	latter	had	true	value.	Galileo	Galilei's	Two	New	Sciences	discussed	the	idea	of	one-to-one	correspondences	between	infinite	sets.	But	the	next	major	advance	in	the	theory	was	made	by	Georg	Cantor;	in	1895	he	published	a	book	about	his	new	set	theory,
introducing,	among	other	things,	transfinite	numbers	and	formulating	the	continuum	hypothesis.	In	the	1960s,	Abraham	Robinson	showed	how	infinitely	large	and	infinitesimal	numbers	can	be	rigorously	defined	and	used	to	develop	the	field	of	nonstandard	analysis.	The	system	of	hyperreal	numbers	represents	a	rigorous	method	of	treating	the	ideas
about	infinite	and	infinitesimal	numbers	that	had	been	used	casually	by	mathematicians,	scientists,	and	engineers	ever	since	the	invention	of	infinitesimal	calculus	by	Newton	and	Leibniz.	A	modern	geometrical	version	of	infinity	is	given	by	projective	geometry,	which	introduces	"ideal	points	at	infinity",	one	for	each	spatial	direction.	Each	family	of
parallel	lines	in	a	given	direction	is	postulated	to	converge	to	the	corresponding	ideal	point.	This	is	closely	related	to	the	idea	of	vanishing	points	in	perspective	drawing.	Further	information:	History	of	complex	numbers	The	earliest	fleeting	reference	to	square	roots	of	negative	numbers	occurred	in	the	work	of	the	mathematician	and	inventor	Heron
of	Alexandria	in	the	1st	century	AD,	when	he	considered	the	volume	of	an	impossible	frustum	of	a	pyramid.	They	became	more	prominent	when	in	the	16th	century	closed	formulas	for	the	roots	of	third	and	fourth	degree	polynomials	were	discovered	by	Italian	mathematicians	such	as	Niccolò	Fontana	Tartaglia	and	Gerolamo	Cardano.	It	was	soon
realized	that	these	formulas,	even	if	one	was	only	interested	in	real	solutions,	sometimes	required	the	manipulation	of	square	roots	of	negative	numbers.	This	was	doubly	unsettling	since	they	did	not	even	consider	negative	numbers	to	be	on	firm	ground	at	the	time.	When	René	Descartes	coined	the	term	"imaginary"	for	these	quantities	in	1637,	he
intended	it	as	derogatory.	(See	imaginary	number	for	a	discussion	of	the	"reality"	of	complex	numbers.)	A	further	source	of	confusion	was	that	the	equation	(	−	1	)	2	=	−	1	−	1	=	−	1	{\displaystyle	\left({\sqrt	{-1}}\right)^{2}={\sqrt	{-1}}{\sqrt	{-1}}=-1}	seemed	capriciously	inconsistent	with	the	algebraic	identity	a	b	=	a	b	,	{\displaystyle	{\sqrt
{a}}{\sqrt	{b}}={\sqrt	{ab}},}	which	is	valid	for	positive	real	numbers	a	and	b,	and	was	also	used	in	complex	number	calculations	with	one	of	a,	b	positive	and	the	other	negative.	The	incorrect	use	of	this	identity,	and	the	related	identity	1	a	=	1	a	{\displaystyle	{\frac	{1}{\sqrt	{a}}}={\sqrt	{\frac	{1}{a}}}}	in	the	case	when	both	a	and	b	are
negative	even	bedeviled	Euler.[38]	This	difficulty	eventually	led	him	to	the	convention	of	using	the	special	symbol	i	in	place	of	−	1	{\displaystyle	{\sqrt	{-1}}}	to	guard	against	this	mistake.	The	18th	century	saw	the	work	of	Abraham	de	Moivre	and	Leonhard	Euler.	De	Moivre's	formula	(1730)	states:	(	cos	⁡	θ	+	i	sin	⁡	θ	)	n	=	cos	⁡	n	θ	+	i	sin	⁡	n	θ
{\displaystyle	(\cos	\theta	+i\sin	\theta	)^{n}=\cos	n\theta	+i\sin	n\theta	}	while	Euler's	formula	of	complex	analysis	(1748)	gave	us:	cos	⁡	θ	+	i	sin	⁡	θ	=	e	i	θ	.	{\displaystyle	\cos	\theta	+i\sin	\theta	=e^{i\theta	}.}	The	existence	of	complex	numbers	was	not	completely	accepted	until	Caspar	Wessel	described	the	geometrical	interpretation	in	1799.	Carl
Friedrich	Gauss	rediscovered	and	popularized	it	several	years	later,	and	as	a	result	the	theory	of	complex	numbers	received	a	notable	expansion.	The	idea	of	the	graphic	representation	of	complex	numbers	had	appeared,	however,	as	early	as	1685,	in	Wallis's	De	algebra	tractatus.	In	the	same	year,	Gauss	provided	the	first	generally	accepted	proof	of
the	fundamental	theorem	of	algebra,	showing	that	every	polynomial	over	the	complex	numbers	has	a	full	set	of	solutions	in	that	realm.	Gauss	studied	complex	numbers	of	the	form	a	+	bi,	where	a	and	b	are	integers	(now	called	Gaussian	integers)	or	rational	numbers.	His	student,	Gotthold	Eisenstein,	studied	the	type	a	+	bω,	where	ω	is	a	complex	root
of	x3	−	1	=	0	(now	called	Eisenstein	integers).	Other	such	classes	(called	cyclotomic	fields)	of	complex	numbers	derive	from	the	roots	of	unity	xk	−	1	=	0	for	higher	values	of	k.	This	generalization	is	largely	due	to	Ernst	Kummer,	who	also	invented	ideal	numbers,	which	were	expressed	as	geometrical	entities	by	Felix	Klein	in	1893.	In	1850	Victor
Alexandre	Puiseux	took	the	key	step	of	distinguishing	between	poles	and	branch	points,	and	introduced	the	concept	of	essential	singular	points.[clarification	needed]	This	eventually	led	to	the	concept	of	the	extended	complex	plane.	Prime	numbers	have	been	studied	throughout	recorded	history.[citation	needed]	They	are	positive	integers	that	are
divisible	only	by	1	and	themselves.	Euclid	devoted	one	book	of	the	Elements	to	the	theory	of	primes;	in	it	he	proved	the	infinitude	of	the	primes	and	the	fundamental	theorem	of	arithmetic,	and	presented	the	Euclidean	algorithm	for	finding	the	greatest	common	divisor	of	two	numbers.	In	240	BC,	Eratosthenes	used	the	Sieve	of	Eratosthenes	to	quickly
isolate	prime	numbers.	But	most	further	development	of	the	theory	of	primes	in	Europe	dates	to	the	Renaissance	and	later	eras.[citation	needed]	In	1796,	Adrien-Marie	Legendre	conjectured	the	prime	number	theorem,	describing	the	asymptotic	distribution	of	primes.	Other	results	concerning	the	distribution	of	the	primes	include	Euler's	proof	that
the	sum	of	the	reciprocals	of	the	primes	diverges,	and	the	Goldbach	conjecture,	which	claims	that	any	sufficiently	large	even	number	is	the	sum	of	two	primes.	Yet	another	conjecture	related	to	the	distribution	of	prime	numbers	is	the	Riemann	hypothesis,	formulated	by	Bernhard	Riemann	in	1859.	The	prime	number	theorem	was	finally	proved	by
Jacques	Hadamard	and	Charles	de	la	Vallée-Poussin	in	1896.	Goldbach	and	Riemann's	conjectures	remain	unproven	and	unrefuted.	"Number	system"	redirects	here.	For	systems	which	express	numbers,	see	Numeral	system.	See	also:	List	of	types	of	numbers	Numbers	can	be	classified	into	sets,	called	number	sets	or	number	systems,	such	as	the
natural	numbers	and	the	real	numbers.	The	main	number	systems	are	as	follows:	Main	number	systems	Symbol	Name	Examples/Explanation	N	{\displaystyle	\mathbb	{N}	}	Natural	numbers	0,	1,	2,	3,	4,	5,	...	or	1,	2,	3,	4,	5,	...	N	0	{\displaystyle	\mathbb	{N}	_{0}}	or	N	1	{\displaystyle	\mathbb	{N}	_{1}}	are	sometimes	used.	Z	{\displaystyle
\mathbb	{Z}	}	Integers	...,	−5,	−4,	−3,	−2,	−1,	0,	1,	2,	3,	4,	5,	...	Q	{\displaystyle	\mathbb	{Q}	}	Rational	numbers	⁠a/b⁠	where	a	and	b	are	integers	and	b	is	not	0	R	{\displaystyle	\mathbb	{R}	}	Real	numbers	The	limit	of	a	convergent	sequence	of	rational	numbers	C	{\displaystyle	\mathbb	{C}	}	Complex	numbers	a	+	bi	where	a	and	b	are	real	numbers
and	i	is	a	formal	square	root	of	−1	Each	of	these	number	systems	is	a	subset	of	the	next	one.	So,	for	example,	a	rational	number	is	also	a	real	number,	and	every	real	number	is	also	a	complex	number.	This	can	be	expressed	symbolically	as	N	⊂	Z	⊂	Q	⊂	R	⊂	C	{\displaystyle	\mathbb	{N}	\subset	\mathbb	{Z}	\subset	\mathbb	{Q}	\subset	\mathbb	{R}
\subset	\mathbb	{C}	}	.	A	more	complete	list	of	number	sets	appears	in	the	following	diagram.	Number	systems	Complex	:	C	{\displaystyle	:\;\mathbb	{C}	}	Real	:	R	{\displaystyle	:\;\mathbb	{R}	}	Rational	:	Q	{\displaystyle	:\;\mathbb	{Q}	}	Integer	:	Z	{\displaystyle	:\;\mathbb	{Z}	}	Natural	:	N	{\displaystyle	:\;\mathbb	{N}	}	Zero:	0	One:	1	Prime
numbers	Composite	numbers	Negative	integers	Fraction	Finite	decimal	Dyadic	(finite	binary)	Repeating	decimal	Irrational	Algebraic	irrational	Irrational	period	Transcendental	Imaginary	Main	article:	Natural	number	The	natural	numbers,	starting	with	1	The	most	familiar	numbers	are	the	natural	numbers	(sometimes	called	whole	numbers	or
counting	numbers):	1,	2,	3,	and	so	on.	Traditionally,	the	sequence	of	natural	numbers	started	with	1	(0	was	not	even	considered	a	number	for	the	Ancient	Greeks.)	However,	in	the	19th	century,	set	theorists	and	other	mathematicians	started	including	0	(cardinality	of	the	empty	set,	i.e.	0	elements,	where	0	is	thus	the	smallest	cardinal	number)	in	the
set	of	natural	numbers.[39][40]	Today,	different	mathematicians	use	the	term	to	describe	both	sets,	including	0	or	not.	The	mathematical	symbol	for	the	set	of	all	natural	numbers	is	N,	also	written	N	{\displaystyle	\mathbb	{N}	}	,	and	sometimes	N	0	{\displaystyle	\mathbb	{N}	_{0}}	or	N	1	{\displaystyle	\mathbb	{N}	_{1}}	when	it	is	necessary	to
indicate	whether	the	set	should	start	with	0	or	1,	respectively.	In	the	base	10	numeral	system,	in	almost	universal	use	today	for	mathematical	operations,	the	symbols	for	natural	numbers	are	written	using	ten	digits:	0,	1,	2,	3,	4,	5,	6,	7,	8,	and	9.	The	radix	or	base	is	the	number	of	unique	numerical	digits,	including	zero,	that	a	numeral	system	uses	to
represent	numbers	(for	the	decimal	system,	the	radix	is	10).	In	this	base	10	system,	the	rightmost	digit	of	a	natural	number	has	a	place	value	of	1,	and	every	other	digit	has	a	place	value	ten	times	that	of	the	place	value	of	the	digit	to	its	right.	In	set	theory,	which	is	capable	of	acting	as	an	axiomatic	foundation	for	modern	mathematics,[41]	natural
numbers	can	be	represented	by	classes	of	equivalent	sets.	For	instance,	the	number	3	can	be	represented	as	the	class	of	all	sets	that	have	exactly	three	elements.	Alternatively,	in	Peano	Arithmetic,	the	number	3	is	represented	as	sss0,	where	s	is	the	"successor"	function	(i.e.,	3	is	the	third	successor	of	0).	Many	different	representations	are	possible;
all	that	is	needed	to	formally	represent	3	is	to	inscribe	a	certain	symbol	or	pattern	of	symbols	three	times.	Main	article:	Integer	The	negative	of	a	positive	integer	is	defined	as	a	number	that	produces	0	when	it	is	added	to	the	corresponding	positive	integer.	Negative	numbers	are	usually	written	with	a	negative	sign	(a	minus	sign).	As	an	example,	the
negative	of	7	is	written	−7,	and	7	+	(−7)	=	0.	When	the	set	of	negative	numbers	is	combined	with	the	set	of	natural	numbers	(including	0),	the	result	is	defined	as	the	set	of	integers,	Z	also	written	Z	{\displaystyle	\mathbb	{Z}	}	.	Here	the	letter	Z	comes	from	German	Zahl	'number'.	The	set	of	integers	forms	a	ring	with	the	operations	addition	and
multiplication.[42]	The	natural	numbers	form	a	subset	of	the	integers.	As	there	is	no	common	standard	for	the	inclusion	or	not	of	zero	in	the	natural	numbers,	the	natural	numbers	without	zero	are	commonly	referred	to	as	positive	integers,	and	the	natural	numbers	with	zero	are	referred	to	as	non-negative	integers.	Main	article:	Rational	number	A
rational	number	is	a	number	that	can	be	expressed	as	a	fraction	with	an	integer	numerator	and	a	positive	integer	denominator.	Negative	denominators	are	allowed,	but	are	commonly	avoided,	as	every	rational	number	is	equal	to	a	fraction	with	positive	denominator.	Fractions	are	written	as	two	integers,	the	numerator	and	the	denominator,	with	a
dividing	bar	between	them.	The	fraction	⁠m/n⁠	represents	m	parts	of	a	whole	divided	into	n	equal	parts.	Two	different	fractions	may	correspond	to	the	same	rational	number;	for	example	⁠1/2⁠	and	⁠2/4⁠	are	equal,	that	is:	1	2	=	2	4	.	{\displaystyle	{1	\over	2}={2	\over	4}.}	In	general,	a	b	=	c	d	{\displaystyle	{a	\over	b}={c	\over	d}}	if	and	only	if	a	×	d	=	c
×	b	.	{\displaystyle	{a\times	d}={c\times	b}.}	If	the	absolute	value	of	m	is	greater	than	n	(supposed	to	be	positive),	then	the	absolute	value	of	the	fraction	is	greater	than	1.	Fractions	can	be	greater	than,	less	than,	or	equal	to	1	and	can	also	be	positive,	negative,	or	0.	The	set	of	all	rational	numbers	includes	the	integers	since	every	integer	can	be
written	as	a	fraction	with	denominator	1.	For	example	−7	can	be	written	⁠−7/1⁠.	The	symbol	for	the	rational	numbers	is	Q	(for	quotient),	also	written	Q	{\displaystyle	\mathbb	{Q}	}	.	Main	article:	Real	number	The	symbol	for	the	real	numbers	is	R,	also	written	as	R	.	{\displaystyle	\mathbb	{R}	.}	They	include	all	the	measuring	numbers.	Every	real
number	corresponds	to	a	point	on	the	number	line.	The	following	paragraph	will	focus	primarily	on	positive	real	numbers.	The	treatment	of	negative	real	numbers	is	according	to	the	general	rules	of	arithmetic	and	their	denotation	is	simply	prefixing	the	corresponding	positive	numeral	by	a	minus	sign,	e.g.	−123.456.	Most	real	numbers	can	only	be
approximated	by	decimal	numerals,	in	which	a	decimal	point	is	placed	to	the	right	of	the	digit	with	place	value	1.	Each	digit	to	the	right	of	the	decimal	point	has	a	place	value	one-tenth	of	the	place	value	of	the	digit	to	its	left.	For	example,	123.456	represents	⁠123456/1000⁠,	or,	in	words,	one	hundred,	two	tens,	three	ones,	four	tenths,	five	hundredths,
and	six	thousandths.	A	real	number	can	be	expressed	by	a	finite	number	of	decimal	digits	only	if	it	is	rational	and	its	fractional	part	has	a	denominator	whose	prime	factors	are	2	or	5	or	both,	because	these	are	the	prime	factors	of	10,	the	base	of	the	decimal	system.	Thus,	for	example,	one	half	is	0.5,	one	fifth	is	0.2,	one-tenth	is	0.1,	and	one	fiftieth	is
0.02.	Representing	other	real	numbers	as	decimals	would	require	an	infinite	sequence	of	digits	to	the	right	of	the	decimal	point.	If	this	infinite	sequence	of	digits	follows	a	pattern,	it	can	be	written	with	an	ellipsis	or	another	notation	that	indicates	the	repeating	pattern.	Such	a	decimal	is	called	a	repeating	decimal.	Thus	⁠1/3⁠	can	be	written	as	0.333...,
with	an	ellipsis	to	indicate	that	the	pattern	continues.	Forever	repeating	3s	are	also	written	as	0.3.[43]	It	turns	out	that	these	repeating	decimals	(including	the	repetition	of	zeroes)	denote	exactly	the	rational	numbers,	i.e.,	all	rational	numbers	are	also	real	numbers,	but	it	is	not	the	case	that	every	real	number	is	rational.	A	real	number	that	is	not
rational	is	called	irrational.	A	famous	irrational	real	number	is	the	π,	the	ratio	of	the	circumference	of	any	circle	to	its	diameter.	When	pi	is	written	as	π	=	3.14159265358979	…	,	{\displaystyle	\pi	=3.14159265358979\dots	,}	as	it	sometimes	is,	the	ellipsis	does	not	mean	that	the	decimals	repeat	(they	do	not),	but	rather	that	there	is	no	end	to	them.	It
has	been	proved	that	π	is	irrational.	Another	well-known	number,	proven	to	be	an	irrational	real	number,	is	2	=	1.41421356237	…	,	{\displaystyle	{\sqrt	{2}}=1.41421356237\dots	,}	the	square	root	of	2,	that	is,	the	unique	positive	real	number	whose	square	is	2.	Both	these	numbers	have	been	approximated	(by	computer)	to	trillions	(	1	trillion	=
1012	=	1,000,000,000,000	)	of	digits.	Not	only	these	prominent	examples	but	almost	all	real	numbers	are	irrational	and	therefore	have	no	repeating	patterns	and	hence	no	corresponding	decimal	numeral.	They	can	only	be	approximated	by	decimal	numerals,	denoting	rounded	or	truncated	real	numbers.	Any	rounded	or	truncated	number	is
necessarily	a	rational	number,	of	which	there	are	only	countably	many.	All	measurements	are,	by	their	nature,	approximations,	and	always	have	a	margin	of	error.	Thus	123.456	is	considered	an	approximation	of	any	real	number	greater	or	equal	to	⁠1234555/10000⁠	and	strictly	less	than	⁠1234565/10000⁠	(rounding	to	3	decimals),	or	of	any	real	number
greater	or	equal	to	⁠123456/1000⁠	and	strictly	less	than	⁠123457/1000⁠	(truncation	after	the	3.	decimal).	Digits	that	suggest	a	greater	accuracy	than	the	measurement	itself	does,	should	be	removed.	The	remaining	digits	are	then	called	significant	digits.	For	example,	measurements	with	a	ruler	can	seldom	be	made	without	a	margin	of	error	of	at	least
0.001	m.	If	the	sides	of	a	rectangle	are	measured	as	1.23	m	and	4.56	m,	then	multiplication	gives	an	area	for	the	rectangle	between	5.614591	m2	and	5.603011	m2.	Since	not	even	the	second	digit	after	the	decimal	place	is	preserved,	the	following	digits	are	not	significant.	Therefore,	the	result	is	usually	rounded	to	5.61.	Just	as	the	same	fraction	can
be	written	in	more	than	one	way,	the	same	real	number	may	have	more	than	one	decimal	representation.	For	example,	0.999...,	1.0,	1.00,	1.000,	...,	all	represent	the	natural	number	1.	A	given	real	number	has	only	the	following	decimal	representations:	an	approximation	to	some	finite	number	of	decimal	places,	an	approximation	in	which	a	pattern	is
established	that	continues	for	an	unlimited	number	of	decimal	places	or	an	exact	value	with	only	finitely	many	decimal	places.	In	this	last	case,	the	last	non-zero	digit	may	be	replaced	by	the	digit	one	smaller	followed	by	an	unlimited	number	of	9s,	or	the	last	non-zero	digit	may	be	followed	by	an	unlimited	number	of	zeros.	Thus	the	exact	real	number
3.74	can	also	be	written	3.7399999999...	and	3.74000000000....	Similarly,	a	decimal	numeral	with	an	unlimited	number	of	0s	can	be	rewritten	by	dropping	the	0s	to	the	right	of	the	rightmost	nonzero	digit,	and	a	decimal	numeral	with	an	unlimited	number	of	9s	can	be	rewritten	by	increasing	by	one	the	rightmost	digit	less	than	9,	and	changing	all	the
9s	to	the	right	of	that	digit	to	0s.	Finally,	an	unlimited	sequence	of	0s	to	the	right	of	a	decimal	place	can	be	dropped.	For	example,	6.849999999999...	=	6.85	and	6.850000000000...	=	6.85.	Finally,	if	all	of	the	digits	in	a	numeral	are	0,	the	number	is	0,	and	if	all	of	the	digits	in	a	numeral	are	an	unending	string	of	9s,	you	can	drop	the	nines	to	the	right
of	the	decimal	place,	and	add	one	to	the	string	of	9s	to	the	left	of	the	decimal	place.	For	example,	99.999...	=	100.	The	real	numbers	also	have	an	important	but	highly	technical	property	called	the	least	upper	bound	property.	It	can	be	shown	that	any	ordered	field,	which	is	also	complete,	is	isomorphic	to	the	real	numbers.	The	real	numbers	are	not,
however,	an	algebraically	closed	field,	because	they	do	not	include	a	solution	(often	called	a	square	root	of	minus	one)	to	the	algebraic	equation	x	2	+	1	=	0	{\displaystyle	x^{2}+1=0}	.	Main	article:	Complex	number	Moving	to	a	greater	level	of	abstraction,	the	real	numbers	can	be	extended	to	the	complex	numbers.	This	set	of	numbers	arose
historically	from	trying	to	find	closed	formulas	for	the	roots	of	cubic	and	quadratic	polynomials.	This	led	to	expressions	involving	the	square	roots	of	negative	numbers,	and	eventually	to	the	definition	of	a	new	number:	a	square	root	of	−1,	denoted	by	i,	a	symbol	assigned	by	Leonhard	Euler,	and	called	the	imaginary	unit.	The	complex	numbers	consist
of	all	numbers	of	the	form	a	+	b	i	{\displaystyle	\,a+bi}	where	a	and	b	are	real	numbers.	Because	of	this,	complex	numbers	correspond	to	points	on	the	complex	plane,	a	vector	space	of	two	real	dimensions.	In	the	expression	a	+	bi,	the	real	number	a	is	called	the	real	part	and	b	is	called	the	imaginary	part.	If	the	real	part	of	a	complex	number	is	0,
then	the	number	is	called	an	imaginary	number	or	is	referred	to	as	purely	imaginary;	if	the	imaginary	part	is	0,	then	the	number	is	a	real	number.	Thus	the	real	numbers	are	a	subset	of	the	complex	numbers.	If	the	real	and	imaginary	parts	of	a	complex	number	are	both	integers,	then	the	number	is	called	a	Gaussian	integer.	The	symbol	for	the
complex	numbers	is	C	or	C	{\displaystyle	\mathbb	{C}	}	.	The	fundamental	theorem	of	algebra	asserts	that	the	complex	numbers	form	an	algebraically	closed	field,	meaning	that	every	polynomial	with	complex	coefficients	has	a	root	in	the	complex	numbers.	Like	the	reals,	the	complex	numbers	form	a	field,	which	is	complete,	but	unlike	the	real
numbers,	it	is	not	ordered.	That	is,	there	is	no	consistent	meaning	assignable	to	saying	that	i	is	greater	than	1,	nor	is	there	any	meaning	in	saying	that	i	is	less	than	1.	In	technical	terms,	the	complex	numbers	lack	a	total	order	that	is	compatible	with	field	operations.	Main	article:	Even	and	odd	numbers	An	even	number	is	an	integer	that	is	"evenly
divisible"	by	two,	that	is	divisible	by	two	without	remainder;	an	odd	number	is	an	integer	that	is	not	even.	(The	old-fashioned	term	"evenly	divisible"	is	now	almost	always	shortened	to	"divisible".)	Any	odd	number	n	may	be	constructed	by	the	formula	n	=	2k	+	1,	for	a	suitable	integer	k.	Starting	with	k	=	0,	the	first	non-negative	odd	numbers	are	{1,	3,
5,	7,	...}.	Any	even	number	m	has	the	form	m	=	2k	where	k	is	again	an	integer.	Similarly,	the	first	non-negative	even	numbers	are	{0,	2,	4,	6,	...}.	Main	article:	Prime	number	A	prime	number,	often	shortened	to	just	prime,	is	an	integer	greater	than	1	that	is	not	the	product	of	two	smaller	positive	integers.	The	first	few	prime	numbers	are	2,	3,	5,	7,
and	11.	There	is	no	such	simple	formula	as	for	odd	and	even	numbers	to	generate	the	prime	numbers.	The	primes	have	been	widely	studied	for	more	than	2000	years	and	have	led	to	many	questions,	only	some	of	which	have	been	answered.	The	study	of	these	questions	belongs	to	number	theory.	Goldbach's	conjecture	is	an	example	of	a	still
unanswered	question:	"Is	every	even	number	the	sum	of	two	primes?"	One	answered	question,	as	to	whether	every	integer	greater	than	one	is	a	product	of	primes	in	only	one	way,	except	for	a	rearrangement	of	the	primes,	was	confirmed;	this	proven	claim	is	called	the	fundamental	theorem	of	arithmetic.	A	proof	appears	in	Euclid's	Elements.	Many
subsets	of	the	natural	numbers	have	been	the	subject	of	specific	studies	and	have	been	named,	often	after	the	first	mathematician	that	has	studied	them.	Example	of	such	sets	of	integers	are	Fibonacci	numbers	and	perfect	numbers.	For	more	examples,	see	Integer	sequence.	Algebraic	numbers	are	those	that	are	a	solution	to	a	polynomial	equation
with	integer	coefficients.	Real	numbers	that	are	not	rational	numbers	are	called	irrational	numbers.	Complex	numbers	which	are	not	algebraic	are	called	transcendental	numbers.	The	algebraic	numbers	that	are	solutions	of	a	monic	polynomial	equation	with	integer	coefficients	are	called	algebraic	integers.	Main	article:	Period	(algebraic	geometry)	A
period	is	a	complex	number	that	can	be	expressed	as	an	integral	of	an	algebraic	function	over	an	algebraic	domain.	The	periods	are	a	class	of	numbers	which	includes,	alongside	the	algebraic	numbers,	many	well	known	mathematical	constants	such	as	the	number	π.	The	set	of	periods	form	a	countable	ring	and	bridge	the	gap	between	algebraic	and
transcendental	numbers.[44][45]	The	periods	can	be	extended	by	permitting	the	integrand	to	be	the	product	of	an	algebraic	function	and	the	exponential	of	an	algebraic	function.	This	gives	another	countable	ring:	the	exponential	periods.	The	number	e	as	well	as	Euler's	constant	are	exponential	periods.[44][46]	Motivated	by	the	classical	problems	of
constructions	with	straightedge	and	compass,	the	constructible	numbers	are	those	complex	numbers	whose	real	and	imaginary	parts	can	be	constructed	using	straightedge	and	compass,	starting	from	a	given	segment	of	unit	length,	in	a	finite	number	of	steps.	Main	article:	Computable	number	A	computable	number,	also	known	as	recursive	number,
is	a	real	number	such	that	there	exists	an	algorithm	which,	given	a	positive	number	n	as	input,	produces	the	first	n	digits	of	the	computable	number's	decimal	representation.	Equivalent	definitions	can	be	given	using	μ-recursive	functions,	Turing	machines	or	λ-calculus.	The	computable	numbers	are	stable	for	all	usual	arithmetic	operations,	including
the	computation	of	the	roots	of	a	polynomial,	and	thus	form	a	real	closed	field	that	contains	the	real	algebraic	numbers.	The	computable	numbers	may	be	viewed	as	the	real	numbers	that	may	be	exactly	represented	in	a	computer:	a	computable	number	is	exactly	represented	by	its	first	digits	and	a	program	for	computing	further	digits.	However,	the
computable	numbers	are	rarely	used	in	practice.	One	reason	is	that	there	is	no	algorithm	for	testing	the	equality	of	two	computable	numbers.	More	precisely,	there	cannot	exist	any	algorithm	which	takes	any	computable	number	as	an	input,	and	decides	in	every	case	if	this	number	is	equal	to	zero	or	not.	The	set	of	computable	numbers	has	the	same
cardinality	as	the	natural	numbers.	Therefore,	almost	all	real	numbers	are	non-computable.	However,	it	is	very	difficult	to	produce	explicitly	a	real	number	that	is	not	computable.	Main	article:	p-adic	number	The	p-adic	numbers	may	have	infinitely	long	expansions	to	the	left	of	the	decimal	point,	in	the	same	way	that	real	numbers	may	have	infinitely
long	expansions	to	the	right.	The	number	system	that	results	depends	on	what	base	is	used	for	the	digits:	any	base	is	possible,	but	a	prime	number	base	provides	the	best	mathematical	properties.	The	set	of	the	p-adic	numbers	contains	the	rational	numbers,	but	is	not	contained	in	the	complex	numbers.	The	elements	of	an	algebraic	function	field	over
a	finite	field	and	algebraic	numbers	have	many	similar	properties	(see	Function	field	analogy).	Therefore,	they	are	often	regarded	as	numbers	by	number	theorists.	The	p-adic	numbers	play	an	important	role	in	this	analogy.	Main	article:	hypercomplex	number	Some	number	systems	that	are	not	included	in	the	complex	numbers	may	be	constructed
from	the	real	numbers	R	{\displaystyle	\mathbb	{R}	}	in	a	way	that	generalize	the	construction	of	the	complex	numbers.	They	are	sometimes	called	hypercomplex	numbers.	They	include	the	quaternions	H	{\displaystyle	\mathbb	{H}	}	,	introduced	by	Sir	William	Rowan	Hamilton,	in	which	multiplication	is	not	commutative,	the	octonions	O
{\displaystyle	\mathbb	{O}	}	,	in	which	multiplication	is	not	associative	in	addition	to	not	being	commutative,	and	the	sedenions	S	{\displaystyle	\mathbb	{S}	}	,	in	which	multiplication	is	not	alternative,	neither	associative	nor	commutative.	The	hypercomplex	numbers	include	one	real	unit	together	with	2	n	−	1	{\displaystyle	2^{n}-1}	imaginary
units,	for	which	n	is	a	non-negative	integer.	For	example,	quaternions	can	generally	represented	using	the	form	a	+	b	i	+	c	j	+	d	k	,	{\displaystyle	a+b\,\mathbf	{i}	+c\,\mathbf	{j}	+d\,\mathbf	{k}	,}	where	the	coefficients	a,	b,	c,	d	are	real	numbers,	and	i,	j,	k	are	3	different	imaginary	units.	Each	hypercomplex	number	system	is	a	subset	of	the	next
hypercomplex	number	system	of	double	dimensions	obtained	via	the	Cayley–Dickson	construction.	For	example,	the	4-dimensional	quaternions	H	{\displaystyle	\mathbb	{H}	}	are	a	subset	of	the	8-dimensional	quaternions	O	{\displaystyle	\mathbb	{O}	}	,	which	are	in	turn	a	subset	of	the	16-dimensional	sedenions	S	{\displaystyle	\mathbb	{S}	}	,	in
turn	a	subset	of	the	32-dimensional	trigintaduonions	T	{\displaystyle	\mathbb	{T}	}	,	and	ad	infinitum	with	2	n	{\displaystyle	2^{n}}	dimensions,	with	n	being	any	non-negative	integer.	Including	the	complex	and	real	numbers	and	their	subsets,	this	can	be	expressed	symbolically	as:	N	⊂	Z	⊂	Q	⊂	R	⊂	C	⊂	H	⊂	O	⊂	S	⊂	T	⊂	⋯	{\displaystyle	\mathbb
{N}	\subset	\mathbb	{Z}	\subset	\mathbb	{Q}	\subset	\mathbb	{R}	\subset	\mathbb	{C}	\subset	\mathbb	{H}	\subset	\mathbb	{O}	\subset	\mathbb	{S}	\subset	\mathbb	{T}	\subset	\cdots	}	Alternatively,	starting	from	the	real	numbers	R	{\displaystyle	\mathbb	{R}	}	,	which	have	zero	complex	units,	this	can	be	expressed	as	C	0	⊂	C	1	⊂	C	2	⊂	C	3	⊂
C	4	⊂	C	5	⊂	⋯	⊂	C	n	{\displaystyle	{\mathcal	{C}}_{0}\subset	{\mathcal	{C}}_{1}\subset	{\mathcal	{C}}_{2}\subset	{\mathcal	{C}}_{3}\subset	{\mathcal	{C}}_{4}\subset	{\mathcal	{C}}_{5}\subset	\cdots	\subset	C_{n}}	with	C	n	{\displaystyle	C_{n}}	containing	2	n	{\displaystyle	2^{n}}	dimensions.[47]	Main	article:	transfinite	number	For
dealing	with	infinite	sets,	the	natural	numbers	have	been	generalized	to	the	ordinal	numbers	and	to	the	cardinal	numbers.	The	former	gives	the	ordering	of	the	set,	while	the	latter	gives	its	size.	For	finite	sets,	both	ordinal	and	cardinal	numbers	are	identified	with	the	natural	numbers.	In	the	infinite	case,	many	ordinal	numbers	correspond	to	the	same
cardinal	number.	Hyperreal	numbers	are	used	in	non-standard	analysis.	The	hyperreals,	or	nonstandard	reals	(usually	denoted	as	*R),	denote	an	ordered	field	that	is	a	proper	extension	of	the	ordered	field	of	real	numbers	R	and	satisfies	the	transfer	principle.	This	principle	allows	true	first-order	statements	about	R	to	be	reinterpreted	as	true	first-
order	statements	about	*R.	Superreal	and	surreal	numbers	extend	the	real	numbers	by	adding	infinitesimally	small	numbers	and	infinitely	large	numbers,	but	still	form	fields.	Mathematics	portal	Concrete	number	List	of	numbers	List	of	types	of	numbers	List	of	books	on	history	of	number	systems	Mathematical	constant	–	Fixed	number	that	has
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surrounding	the	number	13	appears	in	many	cultures	around	the	world:	one	theory	is	that	this	is	due	to	the	cultures	employing	lunar-solar	calendars	(there	are	approximately	12.41	lunations	per	solar	year,	and	hence	12	"true	months"	plus	a	smaller,	and	often	portentous,	thirteenth	month).	This	can	be	witnessed,	for	example,	in	the	"Twelve	Days	of
Christmas"	of	Western	European	tradition.[1]	The	number	13	is	a	prime	number,	happy	number[2]	and	a	lucky	number.[3]	It	is	a	twin	prime	with	11,	as	well	as	a	cousin	prime	with	17.	It	is	the	second	of	only	3	Wilson	primes:	5,	13,	and	563.	[4]	A	13-sided	regular	polygon	is	called	a	tridecagon.	Multiplication	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17
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10000000000000	34522712143931	In	all	Germanic	languages,	13	is	the	first	compound	number;	the	numbers	11	and	12	have	their	own	names.	The	Romance	languages	use	different	systems:	In	Italian,	11	is	the	first	compound	number	(undici),	as	in	Romanian	(unsprezece),	while	in	Spanish	and	Portuguese,	the	numbers	up	to	and	including	15
(Spanish	quince,	Portuguese	quinze),	and	in	French	and	Italian	up	to	and	including	16	(French	seize,	Italian	sedici)	have	their	own	names.	This	is	also	the	case	in	most	Slavic	languages,	Hindi-Urdu	and	other	South	Asian	languages.[example	needed]	In	Germany,	according	to	an	old	tradition,	13	(dreizehn),	as	the	first	compound	number,	was	the	first
number	written	in	digits;	the	numbers	0	(null)	through	12	(zwölf)	were	spelled	out.	The	Duden	(the	German	standard	dictionary)	now	calls	this	tradition	(which	was	actually	never	written	down	as	an	official	rule)	outdated	and	no	longer	valid,	but	many	writers	still	follow	it.[5]	Thirteen	is	one	of	two	numbers	within	the	teen	numerical	range	(13–19),
along	with	fifteen,	not	derived	by	cardinal	numeral	(three)	and	the	teen	suffix;	instead,	it	is	derived	from	the	ordinal	numeral	(third).	In	Shia,	13	signifies	the	13th	day	of	the	month	of	Rajab	(the	Lunar	calendar),	which	is	the	birth	of	Imam	Ali.	In	Catholic	devotional	practice,	the	number	thirteen	is	also	associated	with	Saint	Anthony	of	Padua,	since	his
feast	day	falls	on	June	13.	A	traditional	devotion	called	the	Thirteen	Tuesdays	of	St.	Anthony[6]	involves	praying	to	the	saint	every	Tuesday	over	a	period	of	thirteen	weeks.	Another	devotion,	St.	Anthony's	Chaplet,	consists	of	thirteen	decades	of	three	beads	each.[7]	According	to	famous	Sakhi	(evidence)	or	the	story	of	Guru	Nanak	Dev	Ji,	when	he	was
an	accountant	at	a	town	of	Sultanpur	Lodhi,	he	was	distributing	groceries	to	people.	When	he	gave	groceries	to	the	13th	person,	he	stopped	because	in	Gurmukhi	and	Hindi	the	word	13	is	called	terah,	which	means	yours.	And	Guru	Nanak	Dev	Ji	kept	saying,	"Yours,	yours,	yours..."	remembering	God.	People	reported	to	the	emperor	that	Guru	Nanak
Dev	Ji	was	giving	out	free	food	to	the	people.	When	treasures	were	checked,	there	was	more	money	than	before.	In	Judaism,	13	signifies	the	age	at	which	a	boy	matures	and	becomes	a	Bar	Mitzvah,	i.e.,	a	full	member	of	the	Jewish	faith	(counts	as	a	member	of	Minyan).	A	common	tradition	in	the	religion	Wicca	holds	that	the	number	of	members	for	a
coven	is	ideally	thirteen,	though	this	tradition	is	not	universal.[8]	Further	information:	Triskaidekaphobia	This	elevator	skips	the	number	13	and	jumps	from	floor	12	to	14.	The	thirteenth	floor	continues	to	physically	exist,	but	is	now	represented	by	the	numerical	symbols	for	the	number	14.	The	number	13	is	considered	an	unlucky	number	in	some
countries.[9]	The	end	of	the	Mayan	calendar's	13th	Baktun	was	superstitiously	feared	as	a	harbinger	of	the	apocalyptic	2012	phenomenon.[10]	Fear	of	the	number	13	has	a	specifically	recognized	phobia,	triskaidekaphobia,	a	word	first	recorded	in	1911.[11]	The	superstitious	sufferers	of	triskaidekaphobia	try	to	avoid	bad	luck	by	keeping	away	from
anything	numbered	or	labelled	thirteen.	As	a	result,	companies	and	manufacturers	use	another	way	of	numbering	or	labelling	to	avoid	the	number,	with	hotels	and	tall	buildings	being	conspicuous	examples	(thirteenth	floor).[12]	It	is	also	considered	unlucky	to	have	thirteen	guests	at	a	table.	Friday	the	13th	has	been	considered	an	unlucky	day.[9]
There	are	a	number	of	theories	as	to	why	the	number	thirteen	became	associated	with	bad	luck,	but	none	of	them	have	been	accepted	as	likely.[9]	The	Last	Supper	Jesus	Christ's	Last	Supper,	there	were	thirteen	people	around	the	table,	counting	Christ	and	the	twelve	apostles.	Some	believe	this	is	unlucky	because	one	of	those	thirteen,	Judas	Iscariot,



was	the	betrayer	of	Jesus	Christ.	From	the	1890s,	a	number	of	English	language	sources	relate	the	"unlucky"	thirteen	to	an	idea	that	at	the	Last	Supper,	Judas,	the	disciple	who	betrayed	Jesus,	was	the	13th	to	sit	at	the	table.[13]	Knights	Templar	On	Friday,	13	October	1307,	King	Philip	IV	of	France	ordered	the	arrest	of	the	Knights	Templar,[9]	and
most	of	the	knights	were	tortured	and	killed.	Full	moons	A	year	with	13	full	moons	instead	of	12	posed	problems	for	the	monks	in	charge	of	the	calendars.	"This	was	considered	a	very	unfortunate	circumstance,	especially	by	the	monks	who	had	charge	of	the	calendar	of	thirteen	months	for	that	year,	and	it	upset	the	regular	arrangement	of	church
festivals.	For	this	reason,	thirteen	came	to	be	considered	an	unlucky	number."[14]	However,	a	typical	century	has	about	37	years	that	have	13	full	moons,	compared	to	63	years	with	12	full	moons,	and	typically	every	third	or	fourth	year	has	13	full	moons.[15]	A	suppressed	lunar	cult	In	ancient	cultures,	the	number	13	represented	femininity,	because
it	corresponded	to	the	number	of	lunar	(menstrual)	cycles	in	a	year	(13	×	28	=	364	days).	The	theory	is	that,	as	the	solar	calendar	triumphed	over	the	lunar,	the	number	thirteen	became	anathema.[9][16]	Hammurabi's	code	There	is	a	myth	that	the	earliest	reference	to	thirteen	being	unlucky	or	evil	is	in	the	Babylonian	Code	of	Hammurabi	(circa	1780
BC),	where	the	thirteenth	law	is	said	to	be	omitted.	In	fact,	the	original	Code	of	Hammurabi	has	no	numeration.	The	translation	by	L.W.	King	(1910),	edited	by	Richard	Hooker,	omitted	one	article:	If	the	seller	have	gone	to	(his)	fate	(i.	e.,	have	died),	the	purchaser	shall	recover	damages	in	said	case	fivefold	from	the	estate	of	the	seller.	Other
translations	of	the	Code	of	Hammurabi,	for	example	the	translation	by	Robert	Francis	Harper,	include	the	13th	article.[17]	See	also:	Lucky	Thirteen	(disambiguation)	Singer	Taylor	Swift	considers	the	number	13	to	be	lucky	&	references	throughout	her	work[18]	France:	13	was	traditionally	considered	a	lucky	number	in	France	prior	to	the	First	World
War,	and	was	used	in	numerical	form	as	a	good	luck	symbol	on	postcards	and	charms.[19]	Italy:	13	was	the	lucky	number	in	the	Italian	football	pools	(Totocalcio).	The	Italian	expression	"fare	tredici"	(literally,	"make	thirteen")	means	to	hit	the	jackpot.[20]	United	States:	Colgate	University	also	considers	13	a	lucky	number.	They	were	founded	in	1819
by	13	men	with	13	dollars,	13	prayers	and	13	articles.[21]	(To	this	day,	members	of	the	Colgate	community	consider	the	number	13	a	good	omen.)	In	fact,	the	campus	address	is	13	Oak	Drive	in	Hamilton,	New	York,	and	the	male	a	cappella	group	is	called	the	Colgate	13.	A	baker's	dozen,	devil's	dozen,[22]	long	dozen,	or	long	measure	is	13,	one	more
than	a	standard	dozen.	The	thirteenth	loaf	is	called	the	vantage	loaf	because	it	is	considered	advantageous	overall	to	get	13	loaves	for	the	price	of	12.[23]	In	a	tarot	card	deck,	XIII	is	the	card	of	Death,	usually	picturing	the	Pale	Horse	with	its	rider.	In	Judaism,	thirteen	signifies	the	age	at	which	a	boy	matures	and	becomes	a	Bar	Mitzvah,	i.e.,	a	full
member	of	the	Jewish	faith.[24]	Thirteen	is	the	minimum	age	of	consent	in	Argentina,	Burkina	Faso,	Niger,	and	two	Mexican	states.	On	many	social	media	platforms	in	the	United	States,	13	is	the	standard	minimum	age	to	be	allowed	to	create	an	account	in	compliance	with	the	Children's	Online	Privacy	Protection	Act	(COPPA).	This	is	the	age	at	which
the	Entertainment	Software	Rating	Board	(ESRB)	assesses	for	T-rated	games	and	the	Motion	Picture	Association	recommends	movies	with	a	PG-13	rating.	This	article	may	require	cleanup	to	meet	Wikipedia's	quality	standards.	The	specific	problem	is:	This	coverage	of	13	in	American	heraldry	must	be	shortened.	It	should	be	treated	as	no	more	or	less
important	than	the	religious	content.	All	of	this	non-math	content	must	be	strictly	focused	on	the	meaning	of	the	number	to	these	groups.	Please	help	improve	this	article	if	you	can.	(January	2025)	(Learn	how	and	when	to	remove	this	message)	The	Great	Seal	of	the	United	States	features	several	groupings	which	consist	of	13	things	of	the	same	type
e.g.	13	olive	leaves,	13	stars,	13	arrows.	The	United	States	of	America	was	created	from	thirteen	British	colonies	and	as	such,	the	number	thirteen	is	a	commonly	recurring	motif	in	American	heraldry.	For	example,	there	are	thirteen	stars	on	the	Great	Seal	of	the	United	States	and	there	are	thirteen	stripes	on	the	American	flag	as	well	as	thirteen	rays
on	the	Flag	of	Arizona.	The	first	flag	of	the	United	States	bore	thirteen	stripes,	alternating	red	and	white,	and	thirteen	white	stars	in	the	blue	union.	The	thirteen	stripes	represented	the	Thirteen	Colonies	from	which	the	United	States	was	created,	and	the	thirteen	stars	represented	the	number	of	states	in	the	new	nation.	When	two	new	states	were
added	to	the	Union	in	1795,	the	flag	bore	fifteen	stars	and	fifteen	stripes.	With	the	addition	of	five	new	states	in	1818,	the	number	of	stripes	was	re-set	and	permanently	fixed	at	thirteen.	The	Great	Seal	of	the	United	States	bears	many	images	of	the	number	thirteen,	representing	the	Thirteen	Colonies	from	which	the	United	States	was	created.	On	the
Seal's	obverse,	the	overhead	glory	bears	thirteen	stars.	The	chest	shield	in	front	of	the	spread	eagle	bears	thirteen	stripes	(seven	white	and	six	red).	The	eagle's	right	talon	holds	the	Olive	Branch	of	Peace,	bearing	thirteen	olives	and	thirteen	olive	leaves.	The	eagle's	left	talon	holds	the	Weapons	of	War,	consisting	of	thirteen	arrows.	The	eagle's	mouth
holds	a	scroll	bearing	the	national	motto	"E	Pluribus	Unum"	(which,	by	coincidence,	consists	of	thirteen	letters).	On	the	Seal's	reverse,	the	unfinished	pyramid	consists	of	thirteen	levels.	This	article	may	require	cleanup	to	meet	Wikipedia's	quality	standards.	The	specific	problem	is:	A	lot	of	the	content	of	this	section	really	belongs	under	the	luck
section.	Please	help	improve	this	article	if	you	can.	(January	2025)	(Learn	how	and	when	to	remove	this	message)	The	number	13	was	not	used	in	the	Indianapolis	500	from	1915	to	2002.	It	was	not	permitted	for	use	between	1926	and	2002.	In	2009,	E.	J.	Viso,	driving	for	HVM	Racing	in	the	2009	IndyCar	Series	season,	drove	a	green	number	13	car
full-time,	despite	terrible	superstitions	about	it	in	motorsports.	The	number	13	was	not	used	in	Formula	One	from	1977	to	2013.	In	rugby	league:	The	jersey	number	13	is	worn	by	the	starting	loose	forward	or	lock	forward	in	most	competitions.	An	exception	is	in	the	Super	League,	which	uses	static	squad	numbering.	In	rugby	union,	the	jersey	number
13	is	worn	by	the	outside	centre.	In	triathlon,	the	number	13	is	not	used.	As	such,	the	numbering	goes	11,	12,	14,	15	under	the	current	numbering	system.	In	cycle	sport	events	like	the	Tour	de	France,	riders	assigned	the	number	13	will	often	wear	their	race	bib	upside	down.	Wikimedia	Commons	has	media	related	to	13	(number).	^	Frazier,	King	of
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|	250	|	500)	Retrieved	from	"	WhatLinksHere/13_(number)"	1	2	:	a	distinction	of	word	form	to	denote	reference	to	one	or	more	than	one	A	subject	and	its	verb	should	agree	in	number.	also	:	a	form	or	group	of	forms	so	distinguished	3	4	a	:	a	word,	symbol,	letter,	or	combination	of	symbols	representing	a	number	Spell	out	the	numbers	one	through	ten.
b	:	a	numeral	or	combination	of	numerals	or	other	symbols	used	to	identify	or	designate	d	:	a	group	of	one	kind	5	:	one	singled	out	from	a	group	:	individual:	such	as	a	:	girl,	woman	met	an	attractive	number	at	the	dance	d	:	an	act	of	transforming	or	impairing	tripped	and	did	a	number	on	her	knee	e	:	an	item	of	merchandise	and	especially	clothing	put
that	black	velvet	number	with	the	sequins	on	the	blonde	dummy—Bennett	Cerf	6	:	insight	into	a	person's	ability	or	character	7	numbers	plural	in	form	but	singular	or	plural	in	construction	a	:	a	form	of	lottery	in	which	an	individual	wagers	on	the	appearance	of	a	certain	combination	of	digits	(as	in	regularly	published	numbers)	called	also	numbers
game	8	9	:	a	person	represented	by	a	number	or	considered	without	regard	to	individuality	at	the	university	I	was	just	a	number	10	:	lifetime	sense	1a	—used	with	upthe	old	feeling	that	comes	to	men	in	combat	…	that	your	number	was	up—Geoffrey	Norman
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