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Please	enable	JavaScript	in	your	browser	and	refresh	the	page	to	display	its	content.	Download	the	Swift	logo	for	use	in	course	materials	and	technical	publications	related	to	the	teaching,	training	or	description	of	the	SWIFT	programming	language.	When	promoting	the	use	of	the	Quick	Programming	Language,	follow	these	guidelines.	Download	logo
and	guidelines	Swift	is	a	great	way	to	write	software,	whether	it’s	phones,	desktops,	servers	or	anything	else	that	runs	code.	It	is	a	safe,	fast,	and	interactive	programming	language	that	combines	the	best	of	modern	linguistic	thinking	with	the	wisdom	of	Apple’s	broader	engineering	culture	and	the	diverse	contributions	of	its	open	source	community.
The	compiler	is	optimized	for	performance	and	the	language	is	optimized	for	development,	without	compromising	either.	Swift	is	friendly	for	new	programmers.	It	is	an	industrial	quality	programming	language	that	is	expressive	and	entertaining	as	a	script	language.	Writing	a	quick	code	on	a	playground	allows	you	to	experiment	with	the	code	and	see
the	results	instantly,	without	the	overload	of	building	and	running	an	app.	Swift	defines	large	classes	of	common	programming	errors	using	modern	programming	schemes:	variables	are	always	initialized	before	use.	The	array	indexes	are	checked	for	out-of-bounds	errors.	Integers	are	checked	for	overflow.	The	options	ensure	that	NIL	values	are
explicitly	handled.	The	memory	is	managed	automatically.	Error	management	allows	controlled	recovery	from	unexpected	failures.	SWIFT	code	is	compiled	and	optimized	to	get	the	most	out	of	modern	hardware.	The	standard	syntax	and	library	are	designed	with	the	guiding	principle	that	even	the	obvious	way	to	write	your	code	should	perform	best.
Yours	safety	and	speed		makes	Swift	an	excellent	choice	for	anything	from	"Hello,	World!	Ã​	â​	to	an	entire	operating	system.	Swift	combines	a	powerful	pattern	inference	with	a	modern,	lightweight	syntax	that	allows	you	to	be	complex	ideas	1​Ãip	elled	etlom	id	ortnec	la	ehcna	onos	am	,C-evitcejbO	ni	orez	a	irotatnup	ied	ivisserpse	1​Ãip	e	irucis	1​Ãip
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tfiwS	ni	etasu	onos	itnatsoc	eL	.C	ni	itnatsoc	elled	itnetop	¹Ãip	otlom	onos	e	,itnatsoc	emoc	eton	onos	etseuQ	.itacifidom	eresse	onossop	non	irolav	iuc	i	ilibairav	id	osu	oipma	ehcna	af	tfiwS	.ovitacifitnedi	emon	nu	noc	irolav	a	otnemirefir	eraf	e	erazziromem	rep	ilibairav	el	azzilitu	tfiwS	,C	emoC	.atloccar	id	ipiT	ni	ottircsed	emoc	,oiranoiziD	e	teS	,yarrA
,iramirp	atloccar	id	ipit	ert	ied	inoisrev	itnetop	ehcna	ecsinrof	tfiwS	.ilautset	itad	i	rep	gnirtS	e	inaeloob	irolav	i	rep	looB	,elibom	alogriv	ni	irolav	i	rep	taolF	e	elbuoD	,iretni	ilg	rep	tnI	isulcni	,C-evitcejbO	e	C	id	ilatnemadnof	ipit	i	ittut	id	inoisrev	eirporp	el	ecsinrof	tfiwS	.C-evitcejbO	e	C	ni	oppulivs	id	azneirepse	artsov	alla	eizarg	irailimaf	onnaras	tfiwS
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am	,erevircs	ad	elicaf	¹Ãip	olos	¨Ã	non	ecidoc	li	,azneugesnoc	iD	.osicnoc	e	oraihc	odom	ni	SWIFT	functions.	Swift	is	a	safe	language,	which	means	that	language	helps	to	be	clear	about	types	of	values	enoizatonna'nu	erinrof	elibissop	​Ã	.eraibmac	id	odarg	ni	eresse	onoved	ehc	irolav	eraivihcra	rep	olos	ilibairav	el	asU	.tel	evaihc	alorap	al	noc	etnatsoc
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ovitatnet	led	erotatnoc	lI	.iam	aibmac	non	erolav	lI	omissam	li	©Ãhcrep	,etnatsoc	otaraihcid	¨Ã	ititnesnoc	ossecca	id	ivitatnet	id	omissam	oremun	li	,oipmese	otseuq	nI	.0	id	elaizini	erolav	nu	ilgrad	e	tpmettanigoLtnerruC	atamaihc	elibairav	avoun	anu	eraraihcid	,idniuQ	.01	id	erolav	nu	ilgrad	e	,	stpmeTTanigolfOrebmunmumixaM	atamaihc	etnatsoc
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itnatsoc	iraihciD	.etasu	eresse	id	amirp	etaraihcid	eresse	onoved	ilibairav	el	e	itnatsoc	eL	.orutuf	ni	osrevid	erolav	nu	us	atatsopmi	eresse	²Ãup	elibairav	anu	ertnem	,otatsopmi	atlov	anu	otacifidom	eresse	²Ãup	non	etnatsoc	anu	id	erolav	lI	.)"oaic"	agnirts	al	o	01	oremun	li	emoc(	eralocitrap	opit	nu	id	erolav	nu	noc	)egasseMemocleW	o
srettanigolfOrebmunmumixaM	emoc(	emon	nu	onaicossa	ilibairav	e	itnatsoC	.oppulivs	id	ossecorp	len	elibissop	otserp	¹Ãip	li	irorre	ereggerroc	e	eraruttac	a	atuia	it	azzerucis	id	opit	lI	.elanoizpo	non	agnirts	anu	edeihcir	ehc	ecidoc	id	ozzep	nu	a	elanoizpo	agnirts	anu	etnemlatnedicca	erassap	id	ecsidepmi	azzerucis	id	opit	li	,odom	ossets	ollA	.erorre
rep	TNI	nu	alrassap	id	ecsidepmi	it	azzerucis	id	opit	li	,agnirts	anu	edeihcir	ecidoc	led	etrap	anu	eS	.noc	eranoiznuf	²Ãup	Like	when	declaring	a	constant	or	variable,	to	be	clear	on	the	type	of	values	that	the	constant	or	variable	can	archive.	Write	a	type	of	annotation	by	positioning	a	colon	after	the	constant	or	variable	name,	followed	by	a	space,
followed	by	Da	htiw	drowyek	eht	dnuorrus	,drowyek	tfiwS	devreser	a	sa	eman	emas	eht	elbairav	ro	tnatsnoc	a	evig	ot	deen	uoy	fI	etoN	.tnatsnoc	a	otni	elbairav	a	ro	elbairav	a	otni	tnatsnoc	a	egnahc	uoy	nac	roN	.epyt	tnereffid	a	fo	seulav	erots	ot	ti	egnahc	ro	,eman	eht	htiw	niaga	ti	eralced	t	t	t​​​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	nac	uoy	,epyt	niatrec	a	fo
elbairav	ro	tnatsnoc	a	deralced	ev​Â	carahc	ecapsetihw	niatnoc	tÂ	retcarahc	yna	tsomla	niatnoc	nac	seman	elbairav	dna	tnatsnoC	.eulav	laitini	na	morf	derrefni	gnieb	naht	rehtar	noitatonna	epyt	a	htiw	deificeps	si	elbairav	egasseMemoclew	eht	fo	epyt	eht	os	dna	,dedivorp	si	eulav	laitini	on	,evoba	elpmaxe	egasseMemoclew	eht	nI	.ecnerefnI	epyT	dna
ytefaS	epyS	ni	debircsed	,elbairav	ro	tnatsnoc	taht	rof	desu	eb	ot	epyt	eht	refni	syawla	tsomla	nac	tfiwS	,denifed	sÂλy	taht	taht	tniop	eht	ta	elbairav	ro	tnatsnoc	a	rof	eulav	laitini	na	edivorp	uoy	fI	.ecitcarp	ni	snoitatonna	epyt	etirw	ot	deen	uoy	taht	erar	sÂτI	etoN	elbuoD	:eht	ulb	,nég	,der	rav	:eman	elbairav	lanif	eht	retfa	noitatonna	epyt	elgnis	a	htiw
,sammoc	yb	detarapes	,enil	elgnis	a	no	epyt	emas	eht	fo	selbairav	details	er	elpitlum	enifed	nac	uoY	:rorre	tuohtiw	eulav	gnirts	yna	ot	tes	eb	won	nac	elbairav	egasseMemoclew	ehT	.derots	eb	nac	taht	)ÂΤgniht	fo	dnik	eht	Â¢ro(	Â‡³Γgniht	fo	epyt	ehtÂτÂτÂ¢	gninaem	sa	ti	fo	knihT	ÂτÂτÃ¢.eulav	gnirtS	yna	erots	nacÂτÂ¢	snaem	Â‡ΤΓrTS	epyt	foÂΓÂΖT	E
T	T	ÂτΤ¢.gnirtS	epyt	fo	sÂ	‡âÂ³Ã″taht	egasseMemoclew	dellac	elbairav	a	heightoutDÂτÂΓ¢	:sa	daer	eb	nac	evoba	edoc	eht	os	ÂλÂΤ¢,Â	ANGIR	ÂΤΟΕÂΤΟΤΟÂΤΟ⟨ÂΤΟ⟨Â⟨ÂΤΕyz⟩	snaem	noitaralced	eht	ni	noloc	ehT	gnirtS	:egasseMemoclew	rav	:seulav	gnirtS	erots	nac	elbairav	ht	taht	etacidni	ot	,egasseMemoclew	dellac	elbairav	a	rof	name	name	of	the
type	to	use.	This	example	provides	a	type	(')	when	used	as	a	name.	However,	avoid	using	keywords	as	names	unless	you	have	absolutely	the	choice.	Ã​	you	can	change	the	value	of	an	existing	variable	to	another	value	of	compatible	type.	In	this	example,	the	value	of	friendlyWelcome	Ã	is	changed	from	Â"Hello!Â"	to	Â"Bonjour!Â":	var	friendlyWelcome	=
Â"Hello!Â"	cordialWelcome	=	Â"Hello!Â"	//	friendlyWelcome	is	now	Â"Bonjour!Â"	Unlike	a	variable,	the	value	of	a	constant	cannot​2	be	changed	once	it	is	set.	Attempt	to	do	so	is	reported	as	an	error	when	the	code	is	compiled:	let	languageName	=	Â"SwiftÂ"	languageName	=	Â"Swift++Â"	//	This	Ã	is	a	compile-time	error:	languageName	cannot	be
changed.	Ã​	you	can	print	the	current	value	of	a	constant	or	variable	with	the	print	function	(_:separator:terminator:)	print	(friendlyWelcome)	//	Print	Â"Bonjour!Â"	The	print	function	(_:separator:terminator:)	Ã	is	a	global	function	that	prints	one	or	more¹	values	to	an	appropriate	output.	In	Xcode,	for	example,	the	print	function	(_:separator:terminator:)
prints	its	output	in	the	Xcode	Â"consoleÂ"	pane.	The	separator	and	terminator	parameter	have	default	values,	so	Ã	is	possible	to	omit	them	when	calling	this	function.	By	default,	the	function	terminates	the	printed	line	by	adding	a	​line	​.	To	print	a	value	without	a	â​​line	break	after,	pass	an	empty	string	such	as	terminatorÃ¢	Â¢	e.g.	print	(someValue,
terminator:	Â"Â").	For	information	about	parameters	with	default	values,	see	Parameter	Defaults.	Swift	uses	string	​​interpolation	to	include	the	name	of	a	constant	or	variable	as	the	placeholder	in	a	longer	string¹,	and	to	ask	Swift	to	replace	it	with	the	current	value	of	that	constant	or	variable.	Wrap	the	name	in	parentheses	and	escape	it	with	a
backslash	before	the	opening	bracket:	print	(Â"The	current	value	of	friendlyWelcome	is	\	Â")	//	Print	Â"The	current	value	of	friendlyWelcome	is	Bonjour!Â"	Use	comments	to	include	non-executable	text	in	your	code,	such	as	a	note	or	reminder	to	yourself.	Comments	are	ignored	by	the	Swift	compiler	when	the	code	is	filled	in.	Comments	in	Swift	are
very	similar	to	comments	in	C.	Comments	on	a	single	line	start	with	two	bars	(//):	Comments	on	multiple	lines	start	with	a	bar	(/*)	and	end	with	an	asterisk	followed	by	a	bar	(*/):	/*	This	is	also	a	comment,	but	it	is	written	on	multiple	lines.	*/	Unlike	multiline	comments	in	C,	multiline	comments	in	Swift	can	be	nested	within	other	multiline	comments.	To
write	nested	comments,	start	a	multi-line	comment	block	and	then	a	second	multi-line	comment	within	the	first	block.	The	second	block	is	then	closed,	followed	by	the	first:	/*	This	is	the	beginning	of	the	first	multi-line	comment.	/*	This	is	the	second	nested	multiline	comment.	*/	End	of	first	multiline	comment.	*/	Nested	multiline	comments	allow	you	to
comment	on	large	blocks	of	code	quickly	and	easily,	even	if	the	code	already	contains	multiline	comments.	Unlike	many	other	languages,	Swift	Â​	requires	you	to	write	a	semicolon	(;)	after	every	statement	in	the	code,	although	you	can	do	so	if	you	wish.	However,	if	you	want	to	write	multiple	separate	statements	on	a	single	line,	you	need	to	use	the
semicolon:	let	cat	=	“Ã°Â​Â±”;	print	(cat)	//	Prints	“Ã°Â​Â±”	Whole	numbers	are	whole	numbers	without	fractional	components,	e.g.	42	and	-23.	Integers	are	signed	(positive,	zero	or	negative)	or	unsigned	(positive	or	zero).	Swift	provides	signed	and	unsigned	whole	numbers	in	8,	16,	32	and	64	bit	formats.	These	integers	follow	a	naming	convention
similar	to	C,	in	that	an	8-bit	unsigned	integer	is	of	type	UInt8,	and	a	32-bit	unsigned	integer	is	of	type	Int32.	Like	all	types	in	Swift,	these	whole	types	have	uppercase	names.	You	can	access	the	minimum	and	maximum	values	of	any	integer	type	with	their	min	and	max	properties:	let	minValue	=	UInt8.min	//	minValue	equals	0	and	is	of	type	UInt8	let
maxValue	=	//	maxValue	is	equal	to	255	and	is	of	type	UInt8	The	values	of	these	properties	are	of	appropriate	size	appropriate	Type	(like	UINT8	in	the	example	above)	and	can	then	be	used	in	expressions	along	with	other	values	of	the	same	type.	In	most	cases,	you	don’t	need	to	choose	a	specific	integer	size	to	use	in	the	code.	Swift	provides	an
additional	integer	type,	INT,	which	has	the	same	size	as	the	native	word	size	of	the	current	platform:	on	a	32-bit	platform,	INT	has	the	same	size	as	Int32.	On	a	64-bit	platform,	INT	has	the	same	size	as	Int64.	Unless	you	need	to	work	with	a	specific	integer	size,	always	use	INT	for	integer	values	in	the	code.	This	helps	the	coherence	and
interoperability	of	the	code.	Even	on	32-bit	platforms,	INT	can	store	any	value	between	-2,147,483,648	and	2,147,483,647	and	is	large	enough	for	many	Integer	ranges.	Swift	also	provides	an	unsigned	integer	type,	Uint,	which	has	the	same	size	as	the	native	word	size	of	the	current	platform:	on	a	32-bit	platform,	Uint	has	the	same	size	as	Uint32.	On	a
64-bit	platform,	Uint	has	the	same	size	as	Uint64.	Note	Use	Uint	only	when	you	specifically	need	an	unsigned	integer	type	with	the	same	size	as	the	platform’s	native	word	size.	If	this	is	not	the	case,	you	prefer	int,	even	when	the	values	to	be	stored	are	known	not	to	be	negative.	Consistent	use	of	INT	for	integer	values	helps	code	interoperability,
avoids	the	need	to	convert	between	different	types	of	numbers,	and	matches	integer	inference,	as	described	in	Type	Security	and	Type	Inference.	Moving	point	numbers	are	numbers	with	a	fractional	component,	such	as	3.14	159,	0.1	and	-273.15.	Moving	point	types	can	represent	a	much	wider	range	of	values	than	integer	types	and	can	store	much
larger	or	smaller	numbers	than	can	be	stored	in	an	INT.	SWIFT	two	types	of	signed	floating	point	numbers:	double	represents	a	64-bit	floating	point	number.	The	float	is	a	32-bit	floating	point	number.	Note	Double	has	an	accuracy	of	at	least	15	decimal	places,	while	the	accuracy	of	the	float	can	be	at	least	6	decimal	places.	The	appropriate	floating
point	type	to	use	depends	on	The	nature	and	range	of	values	you	need	to	work	in	your	code.	In	situations	where	both	types	would	be	appropriate,	double	is	preferred.	Swift	is	a	safe-type	language.	A	safe	language	encourages	you	to	be	clear	about	the	types	of	values	your	code	can	work	with.	If	part	of	the	code	requires	a	string,	you	cannot	pass	it	by
mistake.	Since	Swift	is	secure,	it	performs	type	checks	when	compiling	code	and	flags	any	non-matching	types	as	errors.	This	allows	you	to	capture	and	fix	errors	as	early	as	possible	in	the	development	process.	Type	control	helps	you	avoid	mistakes	when	working	with	different	types	of	values.	However,	this	does	not	mean	that	you	have	to	specify	the
type	of	every	constant	and	variable	that	you	declare.	If	you	don’t	specify	the	type	of	value	you	need,	Swift	uses	type	inference	to	process	the	appropriate	type.	Typing	the	inference	allows	a	compiler	to	automatically	deduce	the	type	of	a	particular	expression	when	compiling	the	code,	simply	by	examining	the	values	provided.	Because	of	type	inference,
Swift	requires	far	fewer	type	declarations	than	languages	like	C	or	Objective-C.	Constants	and	variables	are	still	explicitly	typed,	but	much	of	the	work	of	specifying	their	type	is	done	for	you.	Type	inference	is	particularly	useful	when	declaring	a	constant	or	variable	with	an	initial	value.	This	is	often	done	by	assigning	a	literal	(or	literal)	value	to	the
constant	or	variable	at	the	point	where	it	is	declared.	(A	literal	value	is	a	value	that	appears	directly	in	the	source	code,	such	as	42	and	3.14	159	in	the	following	examples.)	For	example,	if	you	assign	a	literal	value	of	42	to	a	new	constant	without	saying	what	type	it	is,	you	quickly	surrender	that	you	want	the	constant	to	be	an	int,	because	you
initialized	it	with	a	number	that	looks	like	an	integer:	let	the	meaningflife	=	42	//	which	Ã	is	inferred	as	being	of	type	int	in	the	same	way,	if	you	do	not	specify	a	type	for	A	literal	floating	point,	rapid	si	dÃ		what	you	want	rep	evitnuigga	inoizattamrof	erenetnoc	onossop	iciremun	ilarettel	I	0p3.Cx0	=	oippoDelamicedase	tel	1e578	12.1	=	oippoDtnenopse
tel	5781.21	=	oippoDlamiced	tel	:5781.21	a	irap	elamiced	erolav	nu	onnah	elibom	alogriv	ni	ilarettel	itseuq	ittuT	.57.3	o	,2-2	x	51	acifingis	2-pFx0	.0.06	o	,22	x	51	acifingis	2pFx0	:pxe2	rep	otacilpitlom	¨Ã	esab	id	oremun	li	,pxe	id	etnenopse	nu	noc	ilamicedase	iremun	i	reP	.5210.0	o	,2-01	x	52.1	acifingis	2-e52.1	.0.521	o	,201	x	52.1	acifingis	2e52.1
:pxe01	rep	otacilpitlom	¨Ã	esab	id	oremun	li	,pxe	id	etnenopse	nu	noc	ilamiced	iremun	i	reP	.alocsunim	o	alocsuiam	p	anu	ad	otacidni	,etnenopse	nu	ereva	onoved	ilamicedase	itnattolf	i	;alocsunim	o	alocsuiam	e	anu	ad	otacidni	,ovitatlocaf	etnenopse	nu	ereva	ehcna	onossop	ilamiced	itnattolf	I	.alogriv	alled	ital	i	ibmartne	us	)elamicedase	oremun	o(
oremun	nu	ereva	erpmes	onoveD	.)x0	ossiferp	noc(	ilamicedase	o	,)ossiferp	aznes(	ilamiced	eresse	onossop	elibom	alogriv	ni	ilarettel	I	elamicedase	enoizaton	ni	71	//	11x0	=	regetnIlamicedaxeh	tel	elatto	enoizaton	ni	71	//	12o0	=	regetnIlatco	tel	airanib	enoizaton	ni	71	//	100	01b0	=	regetnIyranib	tel	71	=	regetnIelamiced	tel	:71	id	elamiced	erolav	nu
onnah	iretni	iremun	itseuq	ittuT	x0	ossiferp	nu	noc	,elamicedase	oremun	nU	o0	ossiferp	nu	noc	,elatto	oremun	nU	b0	ossiferp	nu	noc	,oiranib	oremun	nU	ossiferp	aznes	,elamiced	oremun	nU	:emoc	ittircs	eresse	onossop	iretni	iremun	I	.atnuigga​​âlled	etrap	emoc	elibom	alogriv	ni	elarettel	oremun	nu	id	azneserp	allad	ottoded	eneiv	oippoD	id
otairporppa	tuptuo	id	opit	nu	idniuq	e	,©Ãs	ni	oticilpse	opit	nu	ah	non	3	id	elarettel	erolav	lI	oippoD	opit	id	eresse	rep	ehcna	ottoded	eneiv	iPrehtona	//	951	41.0	+	3	=	iPrehtona	tel	:otsetnoc	lad	ottoded		Ãrrev	oippoD	id	opit	nu	,enoisserpse​​ânu	ni	elibom	alogriv	ni	iremun	e	iretni	iremun	onanibmoc	is	eS	.elibom	alogriv	ni	iremun	id	opit	li	ecuded
odnauq	)taolF	ehc	otsottuip(	oippoD	erpmes	eilgecs	tfiwS	oippoD	opit	id	emoc	ottoded	eneiv	ip	//	951	41.3	=	ip	aicsal	:oippoD	a	reading.	Both	the	whole	and	the	floats	can	be	filled	with	extra	zeros	and	can	contain	Underscore	to	facilitate	the	legibility.	Neither	types	,yltcerid	rehtegot	dedda	eb	tÂ​Â​Ã¢nac	yehT	.8tnIU	epyt	fo	si	eno	tnatsnoc	eht	saerehw
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nehw	rorre	na	sa	detroper	si	epyt	regetni	dezis	a	fo	elbairav	ro	tnatsnoc	a	otni	tif	tÂ​Â​Ã¢now	taht	rebmun	A	.552	dna	0	neewteb	srebmun	erots	nac	elbairav	ro	tnatsnoc	8tnIU	a	saerehw	,721	dna	821-	neewteb	srebmun	erots	nac	elbairav	ro	tnatsnoc	8tnI	nA	.epyt	ciremun	hcae	rof	tnereffid	si	elbairav	ro	tnatsnoc	regetni	na	ni	derots	eb	nac	taht
srebmun	fo	egnar	ehT	.desu	gnieb	atad	eht	fo	erutan	eht	stnemucod	ylticilpmi	dna	swolfrevo	eulav	latnedicca	yna	hctac	ot	spleh	snoitautis	eseht	ni	sepyt	dezis	ylticilpxe	gnisU	.noitazimitpo	yrassecen	rehto	ro	,egasu	yromem	,ecnamrofrep	rof	ro	,ecruos	lanretxe	na	morf	atad	dezis	ylticilpxe	fo	esuaceb	,dnah	ta	ksat	eht	rof	dedeen	yllacificeps
erÂ​Â​Ã¢yeht	nehw	ylno	sepyt	regetni	rehto	esU	.seulav	laretil	regetni	rof	epyt	derrefni	eht	hctam	lliw	dna	edoc	ruoy	ni	elbareporetni	yletaidemmi	era	selbairav	dna	stnatsnoc	regetni	taht	snaem	snoitautis	yadyreve	ni	epyt	regetni	tluafed	eht	gnisU	.evitagennon	eb	ot	nwonk	erÂ​Â​Ã¢yeht	fi	neve	,edoc	ruoy	ni	selbairav	dna	stnatsnoc	regetni	esoprup-
lareneg	lla	rof	epyt	tnI	eht	esU	1_000_000.000_000_1	=	noilliMenOrevOtsuj	tel	000_000_1	=	noilliMeno	tel	654.321000	=	elbuoDdeddap	tel	:laretil	eht	fo	eulav	gniylrednu	eht	stceffa	Â	€	not	of	the	same	type.	This	example	calls	Uint16	(One)	to	create	a	new	initialized	Uint16	with	the	value	of	one	and	uses	this	value	instead	of	the	original:	Let
Twothousand:	Uint16	=	2_000	Let	One:	Uint8	=	1	Let	Twothousandoone	=	Twothousand	+	Uint16	(One)	Since	©	Both	sides	of	the	addition	are	now	of	the	Uint16	type,	the	addition	is	allowed.	The	output	constant	(Twothousandoone)	is	deducted	to	be	of	a	Uint16	type,	because	â	€	Â	Â	Â	™	is	the	sum	of	two	Uint16	values.	Sometype	(ofinitalvalue)	is	the
default	method	to	call	the	initializer	of	an	Swift	type	and	pass	an	initial	value.	Behind	the	scenes,	Uint16	has	an	initializer	that	accepts	a	Uint8	value	and	therefore	this	initializer	is	used	to	create	a	new	Uint16	by	an	existing	Uint8.	Â	€	Â	Â	™	You	cannot	pass	any	kind	here,	however	"must	be	a	type	for	which	Uint16	provides	an	initializer.	The	extension
of	the	existing	types	to	provide	initials	that	accept	new	types	(including	definitions	of	customized	types)	is	described	in	extensions.	The	conversions	between	entire	and	inner	numerical	types	must	be	made	explicit:	let	three	=	3	lettonefouronefivenine	=	0.14159	let	pi	=	double	(three)	+	poinonefouronefivenine	//	it	is	equal	to	3,14159	and	it	is	deduced
that	it	is	of	the	type	Double	here,	the	value	of	the	constant	three	is	used	to	create	a	new	double	value,	so	that	both	sides	of	the	addition	are	of	the	same	type.	Without	this	conversion,	the	addition	would	not	be	allowed.	The	conversion	from	mobile	to	full	number	must	also	be	made	explicit.	A	whole	type	can	be	initialized	with	a	double	or	float	value:	let
integralpi	=	int	(pi)	//	integral	the	same	as	3,	and	it	is	deduced	that	they	are	of	the	type	the	mobile	comma	values	​​are	always	truncated	when	they	are	used	to	initialize	a	new	one	whole	value	in	this	way.	Cié	means	that	4.75	becomes	4	and	-3.9	becomes	-3.	Note	the	rules	for	the	combination	of	numerical	values	and	variables	are	different	from	the	rules
for	numerical	literal	values.	The	literal	value	3	can	be	added	directly	to	the	literal	value	0.14	159,	because	number	number	a	stroper	elpmaxe	gniwollof	ehT	.looB	rof	detutitsbus	gnieb	morf	seulav	naelooB-non	stneverp	ytefas	epyt	s​Â​ÂtfiwS	.wolF	lortnoC	ni	liated	erom	ni	derevoc	era	tnemetats	fi	eht	sa	hcus	stnemetats	lanoitidnoC	".elbirroh	era	spinrut
,wwE"	stnirP	//	}	)".elbirroh	era	spinrut	era	spinrut	wwE"(tnirp	{	esle	}	)"!spinrut	ytsat	,mmM"(tnirp	{	suoicileDerAspinrut	fi	:tnemetats	fi	eht	sa	hcus	stnemetats	lanoitidnoc	htiw	krow	uoy	nehw	lufesu	ylralucitrap	era	seulav	naelooB	.nwonk	ydaerla	si	epyt	esohw	rehto	htiw	selbairav	ro	stnatsnoc	sezilaitini	ti	nehw	elbadaer	ti	na	esicnoc	erom	edoc
tfiwS	ekam	spleh	ecnerefni	epyT	.meht	etaerc	uoy	sa	noos	sa	eslaf	ro	eurt	ot	meht	tes	uoy	fi	looB	sa	selbairav	ro	stnatsnoc	eralced	ot	deen	t​	​	​	​	​	​	​	​Â	morf	looB	sa	derrefni	neeb	evah	suoicile	DerAspinrut	dna	egnarOerAsegnaro	fo	sepyt	ehT	eslaf	=	suoicileDerAspinrut	tel	eurt	=	egnarOerAsegnaro	tel	:eslaf	dna	eurt	,seulav	tnatsnoc	naelooB	owt	sep
divorced	tfiwS	.eslaf	ro	eurt	eb	reve	ylno	nac	yeht	esuaceb	,lacigol	sa	ot	derrefer	era	seulav	naeloo	B	.looB	dellac	,epyt	naelooB	cisab	a	sah	tfiwS	.elbairav	dnuoFedutilpmAxam	eht	rof	0	fo	eulav	laitini	na	sedivorp	hcihw	,nim.61tnIU	sllac	yllautca	nim.elpmaSoidu	ot	llac	eht	,saila	na	sÂ	iduA	,ereH	0	won	si	dnuoFedutilpmAxam	//	nim.elpmaSoiduA	=
dnuoFedutilpmAxam	rav	:eman	lanigiro	eht	esu	thgim	uoy	erehwyna	saila	eht	esu	nac	uoy	,saila	epyt	a	enifed	uoy	ecnO	61tnIU	=	elpmaSoiduA	sailaepyt	:ecruos	lanretxe	na	morf	ezis	cificeps	a	fo	atad	htiw	gnikrow	w	sa	hcus	,etairporppa	erom	yllautxetnoc	s	·	Ãoyeht	taht	tniop	eht	ta	ylno	derrefni	si	epyt	riehT	.sevlesmeht	fo	dna	ni	epyt	ticilpxe	na	evah
error:	let	i	=	1	if	i	{	//	this	example	will	not	be	compiled	and	will	report	an	error	}	However,	the	alternative	example	below	is	valid:	let	i	=	1	if	i	==	1	{	//	this	example	will	be	compiled	correctly	}	The	result	of	the	i	==	1	comparison	is	of	type	Bool,	so	this	second	example	exceeds	the	type	control.	Comparisons	such	as	==	1	are	discussed	in	Basic
Operators.	As	with	other	security	examples	in	Swift,	this	approach	avoids	accidental	errors	and	ensures	that	the	intent	of	a	particular	section	of	code	is	always	clear.	Tuples	group	multiple	values	into	a	single	compound	value.	Values	within	a	tuple	can	be	of	any	type	and	must	be	of	the	same	type	as	each	other.	In	this	example,	(404,	“Not	Found”)	is	a
tuple	describing	an	HTTP	status	code.	An	HTTP	status	code	is	a	special	value	returned	by	a	Web	server	every	time	a	Web	page	is	requested.	A	404	Not	Found	status	code	is	returned	if	you	request	a	Web	page	that	does	not	exist.	leave	http404Error	=	(404,	“Not	Found”)	//	http404Error	is	of	type	(Int,	String)	and	equal	(404,	“Not	Found”)	The	tuple
(404,	“Not	Found”)	groups	an	Int	and	a	String	for	assign	the	HTTP	status	code	two	separate	values:	a	number	and	a	human-readable	description.	It	can	be	described	as	a	tuple	of	type	(Int,	String).	You	can	create	tuples	from	any	type	permutation	and	they	can	contain	as	many	types	as	you	want.	Nothing	prevents	you	from	having	a	tuple	of	type	(Int,
Int,	Int),	or	(String,	Bool),	or	any	other	permutation	you	need.	You	can	decompose	the	contents	of	a	tupleÃ¢Â​	Â​s	into	separate	constants	or	variables,	which	are	accessed	as	usual:	let	(statusCode,	statusMessage)	=	http404Error	print	(“The	status	code	is	\	(statusCode)	“)	//	Print	“The	status	code	is	404”	print	(“The	status	message	is	\	(statusMessage)
“)	//	Print	“The	status	message	is	Not	Found”	If	only	necessary	)_	)_	,otatSecidoColos(	tel	:elput	li	enopmoced	is	odnauq	)_(	arutaenilottos	id	erettarac	nu	noc	elput	led	itrap	erarongi	,s​Â​Â¢Ãelput	id	irolav	ied	o	C	ni	etsise	non	inoizpo	id	ottecnoc	lI	atoN	.erolav	nu	¨Ã'c	non	o	,erolav	leuq	a	eredecca	rep	ovitatlocaf	li	eratracs	ioup	e	erolav	nu	¨Ã'c	o
:	Ãtilibissop	eud	atneserppar	elanoizpo	nU	.etnessa	eresse	²Ãup	erolav	nu	iuc	ni	inoizautis	ni	inoizpo	onazzilitu	iS	.issalc	e	erutturts	eredev	,inoizamrofni	iroiretlu	reP	.alput	anu	emoc	ehc	otsottuip	,arutturts	o	essalc	emoc	olalledom	,asselpmoc	¹Ãip	ais	itad	ied	arutturts	al	ehc	elibaborp	¨Ã	eS	.esselpmoc	itad	id	erutturts	id	enoizaerc	alla	ittada	onos	noN
.italerroc	irolav	id	ippurg	icilpmes	rep	ilitu	onos	elput	eL	atoN	.enoizutitser	id	irolav	¹Ãip	noc	inoiznuf	el	eratlusnoc	,inoizamrofni	iroiretlu	reP	.opit	olognis	nu	id	erolav	olognis	nu	olos	eriutitser	essetop	es	a	ottepsir	otatlusir	ous	lus	ilitu	¹Ãip	inoizamrofni	ecsinrof	enoiznuf	al	,osrevid	opit	nu	id	onucsaic	,itnitsid	irolav	eud	noc	alput	anu	odneutitseR
.anigap	alled	orepucer	led	otnemillaf	li	o	osseccus	li	erevircsed	rep	)agnirts	,tni(	alput	id	opit	li	eriutitser	ebbertop	beW	anigap	anu	erarepucer	id	acrec	ehc	enoiznuf	anU	.inoiznuf	elled	onrotir	id	irolaV	el	emoc	ilitu	etnemralocitrap	onos	elput	eL"	KO	¨Ã	otats	id	oiggassem	lI	"apmats	//	)"	)noitpircsed.sutats002ptth(	\	¨Ã	otats	id	oiggassem	lI	"(	apmats
id"	002	¨Ã	otats	id	ecidoc	lI	"apmats	//	)"	)edsuSsutats.sutats002ptth(	\	¨Ã	otats	id	ecidoc	lI"(	pmats	:itnemele	ilat	id	irolav	ia	eredecca	rep	itnemele	ilged	imon	i	erazzilitu	elibissop	¨Ã	,alput	anu	ni	itnemele	ilg	amaihc	is	eS	)"ko"	:enoizircsed	,002	:edocsutats(	=	sutats002ptth	tel	:alput	al	atinifed	¨Ã	odnauQ	alput	nu	ni	itnemele	ilognis	i	eranimon
elibissop	​Ã"	avort	is	non	otats	id	oiggassem	lI	"apmats	//	)"	)1.rorre404ptth(	\	¨Ã	otats	id	oiggassem	lI	"(	erapmats"	404	¨Ã	otats	id	ecidoc	lI	"apmats	//	)"	)0.rorre404ptth	(	\	¨Ã	otats	id	ecidoc	lI"(	apmats	:orez	ad	eritrap	a	ecidni	id	iremun	i	odnasu	alput	anu	ni	itnemele	ilognis	ied	irolav	ia	idecca	,avitanretla	ni	"404	¨Ã	otats	id	ecidoc	lI"	apmats	//
)")edoCsutatsehTtsuJ(	\	¨Ã	otats	id	ecidoc	lI"(	tnirP	rorrE404PTTH	The	closer	thing	in	Objective-C	is	the	ability	to	return	zero	from	a	method	that	would	otherwise	return	an	object,	with	the	null	meaning	"the	absence	of	a	valid	valid	However,	this	only	works	for	objects	is	Â	€	â	€	â	€	itâ	€	Tâ	™	T	works	for	structures,	basic	C	types	or	enumeration
values.	For	these	types,	the	Objective	C	methods	generally	return	a	special	value	(for	example	NSNOTFOUND)	to	indicate	the	absence	of	a	value.	This	approach	presupposes	that	the	calling	of	the	methodâ	€	Â	™	Sâ	€	is	a	special	value	to	be	verified	and	recalls	to	verify	it.	The	optional	Swiftã	¢	â	€	â	™	S	allow	to	indicate	the	absence	of	a	value	for	any
type,	without	the	need	of	special	constants.	Â	€	â	™	an	example	of	how	options	can	be	used	to	cope	with	the	absence	of	a	value.	Swiftã	¢	â	€	â	™	S	int	Type	has	an	initializer	that	tries	to	convert	a	string	value	into	an	int.	However,	not	all	strings	can	be	converted	into	an	integer.	The	string	"123"	can	be	converted	into	numeric	value	123,	but	the	string
"Hello,	World"	â	€	â	™	has	no	numerical	value	obvious	to	be	converted	into.	In	the	following	example,	the	initializer	is	used	to	try	to	convert	a	string	value	into	an	int:	let	possiblenumber	=	"123"	let	conversionnumber	=	int	(possibility)	//	conversionnumber	is	deduced	that	it	is	"int?"	or	"OPTIONAL	INT"	The	initializer	may	not	succeed,	returns	an	Int
optional	value	instead	of	an	optional	int.	Int.	That	is,	that	it	could	contain	an	int	value	or	not	contain	any	value.	Â	™	can	contain	â	€	Other,	for	example	a	Bool	or	String	value.	Â	€	â	™	or	an	int,	or	not	â	€	nothingâ	™).	Set	an	optional	variable	on	a	stateless	state	by	assigning	the	special	value	Nil:	VAR	ServerRiresponsecode:	int?	=	404	//
ServerRESPONSECODE	contains	an	effective	value	of	404	serversonsecode	=	nil	//	serverrestonsecode	does	not	contain	any	known	value	it	is	possible	to	use	nil	with	nil	with	non	-optional	constants	and	variables.	If	a	constant	or	a	variable	in	the	code	must	work	The	absence	of	a	value	under	certain	conditions,	always	declare	it	as	an	optional	value	of
the	appropriate	type.	If	you	define	itself	as	an	optional	optional	variable	By	providing	a	default	value,	the	variable	is	automatically	set	to	zero	for	the	user:	var	Surveyanswer:	string?	//	Surveyanswer	is	automatically	set	to	Nil	Note	Swift	Nil	is	not	the	same	as	Nil	in	Objective-C.	In	Objective-C,	Nil	is	a	pointer	to	a	non-existent	object.	In	Swift,	nil	is	not	a
pointer	–	it	is	the	absence	of	a	value	of	a	certain	type.	Options	of	any	kind	can	be	set	to	zero,	not	just	object	types.	You	can	use	an	IF	statement	to	find	out	if	an	optional	contains	a	value	by	comparing	the	option	against	NIL.	Perform	this	comparison	with	the	operator	“Equal	to”	(==)	or	the	operator	“non	Ã	̈	uguale	a”	(!	=).	If	an	optional	has	a	value,
itÃ¢Â​Â​s	considered	to	be	Ã¢Â​Â​not	equal	toÃ¢Â​Â​	nil:	if	convertedNumber	!=	nil	{	print	(“convertedNumber	contains	some	integer	value”.)	}	//	Prints	“convertedNumber	contains	some	integer	valore.”	Once	you	are	sure	that	the	option	contains	a	value,	you	can	access	its	underlying	value	by	adding	an	exclamation	mark	(!)	at	the	end	of	the	optional
name.	The	exclamation	point	effectively	says:	“I	know	that	this	option	definitely	has	value;	Please	use	it.	This	is	known	as	forced	escape	of	the	optional	value:	if	convertedNumber!	=	Nil	{print	(“ConvertedNumber	has	an	integer	value	of	\	(convertedNumber!)”.)	}	//	Print	“convertednumber”	convertedNumber	“	has	an	integer	value	of	123.	“	For	more
information	on	IF	education,	see	Control	Flow.	Note	trying	to	use!	To	access	a	non-existent	optional	value	triggers	a	runtime	error.	Always	make	sure	that	an	optional	contains	a	non-NIL	value	before	using!	necessarily	so	as	not	to	run	its	value.	I	use	the	optional	association	to	find	out	if	an	optional	contains	a	value	and,	if	so,	to	make	that	value
available	as	a	constant	or	temporary	variable.	The	optional	link	can	be	used	with	IF	statements	and	when	checking	a	value	within	a	es	es	nu	rep	elanoizpo	emagel	nu	ivircS	.ollortnoc	id	ossulf	len	otailgatted	¹Ãip	odom	ni	ettircsed	onos	inoizaraihcid	el	ertnem	e	eS	.enoiza	alognis	anu	id	etrap	emoc	,elibairav	o	etnatsoc	anu	ni	erolav	leuq	errartse	rep	e
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rebym	rebym	rehtehw	gnikcehc	strats	edoc	edoc	shit	"3	Lanoitpo-non	that	rebmunym	,ereh	//	{	rebmunym	=	rebmunym	tel	fi	regetni	lanoitpo	is	rebmunym	,/	)revmelBIBBISSip	Gnissecca	retfa	elbairav	​​ro	tnatsnoc	lanoitpo	,lanigiro	eht	ot	ot	de	En	tâ€â€â€â€âsâ€TM,	.noisrevnoc	eht	fo	tluser	eht	tnirp	ot	desu	ylpmis	,elpmaxe	shyht	by	.eulav	sti	ssicca	t
XIFUS	!	eht	esu	tÂ​Â​Ã¢nod	uoy	os	dna	,lanoitpo	eht	nihtiw	deniatnoc	eulav	eht	htiw	dezilaitini	neeb	ydaerla	sah	tI	.tnemetats	fi	eht	fo	hcnarb	tsrif	eht	nihtiw	esu	rof	elbaliava	semoceb	tnatsnoc	rebmuNlautca	eht	,lufsseccus	si	noisrevnoc	eht	fI	Â​Â	€â.lanoitpo	eht	by	Deniatnoc	Eulav	eht	ot	rebunlautca	dellac	,eulav	a	sniatnoc	)rebmmelBissop(tni	yb
denruter	tni	lanoitpo	eht	fiec	"321"	Gnirts	eht"	snirp	//	}	)"Regetni	na	ot	trevnoc	eb	t'ndluoc	"\)rebmulelBirssop(\)retins	eht"(tnirp	{	Esle	}	)")rebunca	(\	well	regetni	sah	")	rebmuNelbissop(\"\	gnirts	ehT"(tnirp	{	)rebmuNelbissop(tnI	=	rebmuNlautca	tel	fi	:gnipparwnu	decrof	naht	rehtar	gnidnib	lanoitpo	esu	ot	noitces	slanoitpO	eht	morf	elpmaxe
rebmuNelbissop	eht	etirwer	nac	uoY	}	stnemetats	{	lanoitpOemos	=	emaNtnatsnoc	tel	fi	as	as	Use	the	same	name	as	the	optional	value.	If	you	set	mynumber	{print	("my	number	is	\	(mynumber)")}	//	print	"my	number	is	123"	you	can	use	both	constant	and	variable	with	optional	association.	If	you	want	to	manipulate	the	value	of	Mynumber	within	the
first	branch	of	IF	education,	you	can	write	if	Var	Mynumber	instead,	and	the	value	contained	within	the	option	would	be	made	available	as	a	variable	instead	of	as	constant.	The	changes	made	to	Mynumber	within	the	body	of	IF	education	apply	only	to	that	local	variable	and	not	to	the	original	or	variable	variable,	optional	or	removed.	It	is	possible	to
include	all	optional	associations	and	Boolean	conditions	necessary,	separated	from	quotes	in	a	single	IF	education.	If	any	of	the	values	​​in	the	optional	associations	is	null	or	a	Boolean	condition	returns	False,	the	entire	IF	â	€	shat	condition	is	considered	false.	The	following	IF	instructions	are	equivalent:	If	let	Firstnumber	=	int	("4"),	let	secondnumber
=	int	("42"),	Firstnumber	=	0	evaluates	to	false,	and	the	assertion	fails,	the	application.	You	can	omit	the	assertion	message	-	for	example,	when	it	would	repeat	the	condition	as	prose.	If	the	code	checks	the	condition,	the	assertion	is	used	(_:	file:	line	:)	function	to	indicate	that	an	assertion	has	not	succeeded.	For	example:	if	Etã>	10	{Print	("You	can
drive	the	roller	coasters	or	the	panoramic	wheel.")}	Else	if	ethen>	=	0	{print	("you	can	ride	the	panoramic	wheel.")}	Else	{ASSERTIONFAILURE	("L	'	Et	of	a	person	cannot	be	less	than	zero.	")}	uses	a	preliminary	condition	every	time	a	condition	has	the	potential	to	be	false,	but	it	must	certainly	be	true	for	your	code	to	continue	the	execution.	For
example,	use	a	preliminary	to	verify	that	a	cepice	is	not	out	of	limit	or	to	verify	that	a	function	has	been	approved	a	valid	value.	Write	a	preliminary	by	calling	the	assumption	(_:	_:	file:	row	:)	function.	We	move	on	to	this	function	an	expression	that	evaluates	to	the	real	or	false	and	a	message	to	be	viewed	if	the	result	of	the	condition	is	false.	For
example:	//	In	the	implementation	of	a	subscription	...	Pre	-conclusionism	(index>	0,	"The	index	must	be	greater	than	zero.")	It	is	also	possible	to	call	the	pre	-convention	(_:	file:	row	:)	function	to	indicate	That	an	error	occurred	-	for	example,	if	the	default	case	of	a	switch	has	been	taken,	but	all	valid	input	data	should	have	been	managed	by	one	of	the
other	cases	of	Switch.	Note	If	you	fill	out	in	a	non-controlled	mode	(-unchen),	the	preliminary	conditions	are	not	controlled.	The	compiler	assumes	that	the	pre	-contracts	are	always	true	and	optimizes	your	code	accordingly.	However,	the	fatalerror	(_:	file:	row	:)	always	interrupt	execution,	regardless	of	the	optimization	settings.	It	is	possible	to	use
fatalerror	(_:	file:	row	:)	function	during	prototyping	and	early	development	to	create	stubs	for	functionalities	that	have	not	yet	been	implemented,	fatalerror	(“not	implemented”)	as	a	stub	implementation.	Since	fatal	errors	are	never	optimized,	unlike	assertions	or	foreknowledge,	you	can	be	sure	that	execution	always	stops	if	it	encounters	a	stub	stub
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