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Okono

You can share this PDF with anyone you feel could benefit from it, downloaded the latest version
from: swift-language

It is an unofficial and free Swift Language ebook created for educational purposes. All the content
is extracted from Stack Overflow Documentation, which is written by many hardworking individuals
at Stack Overflow. It is neither affiliated with Stack Overflow nor official Swift Language.

The content is released under Creative Commons BY-SA, and the list of contributors to each
chapter are provided in the credits section at the end of this book. Images may be copyright of
their respective owners unless otherwise specified. All trademarks and registered trademarks are
the property of their respective company owners.

Use the content presented in this book at your own risk; it is not guaranteed to be correct nor
accurate, please send your feedback and corrections to info@zzzprojects.com
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rnaea 1: Hauano pa6otbl ¢ Swift Language

3aMmedyaHus

&) Swift

Swift - 3T0 A3bIK NPUNOXEHNIA U CUCTEMHOIO NPOrPaMMUPOBAHNS, padpaboTaHHbIi Apple 1
pacnpocTpaHsaembl Kak oTKpbIThIn . Swift B3aumonencTeyeT ¢ API-uHTepdericamu Objective-C n
Cocoa / Cocoa ong Apple MacOS, iOS, tvOS n watchOS. B HacTosiwee Bpems Swift
nogaepxunsaet macOS u Linux. B HacToswee BpeMs npeanpuHUMatoTCsa ycunusa ans
nognep>xku Android, Windows v gpyrux nnatgopm.

BbicTpoe passuTune npoucxoamt Ha GitHub ; BBHOCHI 0ObIYHO OTMPABASIOTCS MO 3arpocy .
Owwnbkmn n gpyrme npobnembl 0OTCNEXUBAIOTCS Ha caiTe bugs.swift.org .

O6cy X OeHnst 0 pa3BMTUA, SBOJTIOLUN N NCMONIb30BAHUM SWift XpaHATCS B CrivicKax pacchl/ikiy
Swift .

Jdpyrve UCTOYHUKU

e SWift (a3blk nporpammmpoanns) (Bukmnegus)
BbicTpbIn A3bIK NporpamMmupoBaHns (OHNANH)
CnpaBoyHas cnpaBoyHas bubnmoteka Swift (oHNalH)
PykosopacTea no paspabotke API (oHnawmH)

boicTpoe nporpammuposaHne (iBooks)

* ... U MHOroe gpyroe Ha developer.apple.com .

Bepcuu
Hayanocb passutue ( nepeas hukcauma) - 2010-07-17
1,0 Xcode 6 2014-06-02
11 Xcode 6.1 2014-10-16
1.2 Xcode 6.3 2015-02-09
2,0 Xcode 7 2015-06-08
2,1 Xcode 7.1 2015-09-23
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https://developer.apple.com/swift/
https://developer.apple.com/swift/
https://swift.org/
https://github.com/apple/swift
https://github.com/apple/swift
https://github.com/apple/swift/pulls
https://bugs.swift.org/
https://lists.swift.org/mailman/listinfo
https://lists.swift.org/mailman/listinfo
https://lists.swift.org/mailman/listinfo
https://en.wikipedia.org/wiki/Swift_(programming_language)
https://en.wikipedia.org/wiki/Swift_(programming_language)
https://developer.apple.com/library/ios/documentation/Swift/Conceptual/Swift_Programming_Language/index.html
https://developer.apple.com/reference/swift
https://developer.apple.com/reference/swift
https://swift.org/documentation/api-design-guidelines/
https://swift.org/documentation/api-design-guidelines/
https://itunes.apple.com/us/book-series/swift-programming-series/id888896989?mt=11
https://developer.apple.com/swift/resources/
https://developer.apple.com/swift/resources/
https://github.com/apple/swift/commit/afc81c1855bf711315b8e5de02db138d3d487eeb
https://developer.apple.com/videos/play/wwdc2014/101/
https://developer.apple.com/swift/blog/?id=17
https://developer.apple.com/swift/blog/?id=22
https://developer.apple.com/swift/blog/?id=29
http://www.russbishop.net/swift-2-1

0ebtoT C OTKPbITbIM MCXOAHbIM KOAOM - 2015-12-03

2,2 Xcode 7.3 2016-03-21

2,3 Xcode 8 2016-09-13

3.0 Xcode 8 2016-09-13

3,1 Xcode 8.3 2017-03-27
Examples

Bawa nepBasi nporpamMmma Swift
HanuwwnTe cBoi koA B dpanne hello.swift :

print ("Hello, world!")

* Y106bI CKOMNUIMPOBATbL W 3aNyCTUTb CKPUMT 32 OAMH War, UCMONb3YNATe swift U3
TepMuHana (B katanore, roe HaxoauTcsa aToT hann):

YT06bl 3aNyCTUTb TEPMUHAN, HAXMUTE cTRL + ALT + T HA LinUX nnm HahonTe ero B
Launchpad Ha macOS . YTobbl N3MEHUTb KaTasor, BBEAUTE cd directory_name (MU cd
.. Ans BosBpara)

S swift hello.swift
Hello, world!

Komnunsitop npencraenset coboli KOMNbIOTEPHYIO Nporpammy (M Habop
nporpamm), koTopas npeobpasyeT NCXOLHbIN KO, HAMUCaHHbIA Ha S3blke
nporpamMMnpoBaHns (MCXOLHbIV A3bIK) HA APYroi S3blk KOMMNbOTEPA (LEeNneBon A3blK),
npu4YeM NocneaHnin 4acTo UMeeT ABONYHYO (DOPMY, N3BECTHYIO KaK 06 bEKTHbIN. (
Bukunenons )

i qTOGbICKOMHMﬂMpOBaTbL43aﬂy0TMTbOTﬂeﬂbHO,MCﬂOﬂb3yﬂTeswiﬂmZ

$ swiftc hello.swift

970 ckoMnuMpyeT Baw Kof B dpaiin heilo . YT0ObI 3aNycTUTb €ro, BBEOUTE ./ , a 3aTEM UMS
doanna.

$ ./hello
Hello, world!

https://riptutorial.com/ru/home


https://developer.apple.com/swift/blog/?id=34
https://swift.org/blog/swift-2-2-released/
https://swift.org/blog/swift-2-3/
https://swift.org/blog/swift-3-0-released/
https://swift.org/blog/swift-3-1-released/
https://en.wikipedia.org/wiki/Compiler

e Nnn ncnonb3yinte 6bicTpbii REPL (Read-Eval-Print-Loop), HabpaB swift U3 KOMaHOHOW
CTPOKW, a 3aTeM BBEAMTE CBOM KOL, B MHTEpnpeTaTope:

Kon:

func greet (name: String, surname: String) {
print ("Greetings \ (name) \ (surname)")

let myName = "Homer"
let mySurname = "Simpson"

greet (name: myName, surname: mySurname)

JaBante pa3noXum aToT 60/bLLON KOO, Ha YaCTK:

® func greet (name: String, surname: String) { // function body } - CO30aATb
prHKLleO, KOoTopasd NPUHNMAET name U surname .

® print ("Greetings \ (name) \ (surname)") - 3TO BblAaeT HA KOHCOJ1b <<r|p|/|BeTCTBV|$|>>,
3aTeM name , 3ATEM surname . B OCHOBHOM \ ( variable name ) BbIBOONT 3HA4YeHNe
9TON NepeMeHHON.

® let myName = "Homer" M let mySurname = "Simpson" - CO30ANTE KOHCTaHTbI(
nepemMeHHble, 3Ha4eHNA KOTOpPbIX Bbl HE MOXeETe VI3MeHVITb), NCNOJib3yA 1et C
NMMEeHaMWU: myName , mySurname N BHAYEHUSA: "Homer" , "Simpson" COOTBETCTBEHHO.

® greet (name: myName, surname: mySurname) - BbI3bIBA€T prHKLlI/II'O, KOTOPYIO Mbl
co3pnanu paHee, npenoctaBisaad 3HAYEHUA KOHCTAHT myName , mySurname .

3anyck ¢ ucnonb3osaHnem REPL:

$ swift
Welcome to Apple Swift. Type :help for assistance.

1> func greet (name: String, surname: String) ({

2. print ("Greetings \ (name) \ (surname)")
3.}
4>
5> let myName = "Homer"
myName: String = "Homer"
6> let mySurname = "Simpson"
mySurname: String = "Simpson"

7> greet (name: myName, surname: mySurname)
Greetings Homer Simpson
8> "D

Haxmute CTRL + D, 4T0ObI BbIATU U3 REPL.

YcTtaHoBKa Swift

CHavana 3arpysnte KOMNUIATOP U KOMMOHEHTBI.

https://riptutorial.com/ru/home


https://swift.org/download/

3artem nobaebTe Swift k BaweMy nytn. B macOS pacnonoxeHune no yMonyaHuo ons
3arpy>xaemon MHCTpyMeHTanbHOM Leno4ku - 310 / Library / Developer / Toolchains. BeinonHute
crnenyouyo KOMaH4y B TepMuHane:

export PATH=/Library/Developer/Toolchains/swift-latest.xctoolchain/usr/bin:"${PATH}"

B Linux Bam Hy>Ho ByneT ycTaHOBUTb clang:

$ sudo apt-get install clang

Ecnu Bbl ycTaHoBMAKM Swift toolchain B kaTtanor, OTNMYHbIA OT CUCTEMHOrO root, BaM Hy>XHO byneT
BbINONIHATbL CNEeyoLYy0 KOMaHay, UCNob3ya 0akTUYECKUA NyTb Bawelr yCTaHOBKK Swift:

$ export PATH=/path/to/Swift/usr/bin:"${PATH}"

Bbl MOXeTe NpoBepuTb, ECTb I y Bac Tekyllas Bepcust Swift, BbINOAHMB 3Ty KOMaHAy:

$ swift —--version

Bawua nepsas nporpamma B Swift Ha Mac (c ucnonb3oBaHUeM UrpoBOM
nnoLw,anku)

C Bawero Mac 3arpy3ute un yctaHosute Xcode nz Mac App Store no 3101 cehlfke .

Mo 3aBeplIeHNN YCTaHOBKM OTKpoiTe Xcode v Boibepute « Hauatb ¢ UrpoBOM NNoOLLAaKK» :

https://riptutorial.com/ru/home 5


https://itunes.apple.com/it/app/xcode/id497799835?mt=12

Welcome to Xcode

Varsion 7.3.1 (FD1014)

) j Get started with a playground
47| Explore new ideas quickly and easily.

Create a new Xcode project
73| start building a new iPhone, iPad or Mac application.

L.

)( Check out an existing project
Start working on something from an SCM repository.

Ha Cﬂeﬂ,y}OLU,el‘jl NnaHesNn Bbl MOXeETe MyPlayground MNIOWAOKE UMA NN OCTAaBUTb €€ Ha MyPlayground
n Haxatb Next :

https://riptutorial.com/ru/home 6


http://i.stack.imgur.com/Ox1wg.png

*  Choose options for your new playground:

Name  MyPlayground

Platform: i0S

Cancel Previous Next

Bbibepnte MECTO ANSi COXPAHEHUS UFPOBOA NNOWALKN U HAXMUTE « Co3paTtb» :

https://riptutorial.com/ru/home
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Ready | Today at 12:02 PM

Mo 5i

b < H = k=2

Favorites

£ Recents

¢ iCloud Drive
¥ Applications
= Desktop

B Pictures

@ Documents
ﬂ Music

H Movies

ffl Developer
0 Downloads
] Work stuff
Box Sync

ffl Creative Cloud Files
[ Deleted Users

Deavices

Remote Disc

[Z] G-DRIVE mobile U... =

New Folder

Pl Learning Swift

s

Fal
e

Date Modified

NrpoBas nnowanka 0TKpoeTCs, U Bal 9KpaH AOJNIKEH BbirNaAeTb NPUMEPHO Tak:

Cancel
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MyPlayground.playground

O

Tenepb, Korpa urposas nnowanka HaxoAUTCs Ha 3KpaHe, HAXMUTE 0 + cmd + ¥, YTOODI
0T06pa3nTb 0bnacTb OTNAAKM .

HakoHeu, yoanute TeKCT BHYTPW UrpoBOM Nowankn u seeguTe:

print ("Hello world")

https://riptutorial.com/ru/home



http://i.stack.imgur.com/BlAVs.png

Bbl nonxHbl yBuaetb «Hello world» B o6nactu Debug un «Hello world \ n» B npaBsoii 60KkoBOM
naHenw :

MyPlayground.playground

m MyPlayground

>
Hello world

MNMosnpaensiem! Bbl coszpanu ceoto nepsyto nporpammy B Swift!

Balua nepBasi nporpamma B npunoxeHuu Swift Playgrounds Ha iPad

https://riptutorial.com/ru/home



http://i.stack.imgur.com/VMeXE.png

MpunoxeHne Swift Playgrounds - oTAnyHbIA cnocob HavyaTb koampoBaHue Swift Ha xony. YTobbl
ncrnonb3oBaTh ero:

1- 3arpy3ute Swift Playgrounds gns iPad na App Store.

https://riptutorial.com/ru/home 11


https://itunes.apple.com/us/app/swift-playgrounds/id908519492?mt=8

[

ITunes Preview

Swift Playground

By Apple
Open iTunes to buy and dc

Free
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https://i.stack.imgur.com/Ig7wZ.png

B BEPXHEM NIEBOM YTy, a 3aTeM BblbepuTe «[1ycToi wabnoH».
4 Beegute CBOM KOL.
5- Haxmute «3anyctntb Mol Ko4», 4TOObl 3anyCTUTb KOA.

6- B nepeaHeit YacTu Kax 1o CTPOKKN pe3ynbTaT byaeT coxpaHeH Ha HeOONbLLOM KBaapaTe.
Haxmute ero, 4tobbl NnokasaTb pesynbTar.

7- YT0obbl MEANEHHO NPOWTK NO KOAY, 4TOObI NPOCNEANTL €ro, HAXMNUTE KHOMKY PSOOM C
«3anycTuTb MON KOO».

Heobs3atenbHoe 3HauyeHue n HeobsizaTenbHoe nepedyucneHune

Twvin onuwuia, KoTopbli obpabaTbiBaeT OTCYTCTBMUE 3HAYEHUS. OMNUMOHBI FOBOPSIT, YTO «ECThb
3Ha4YeHne, N OHO PaBHO X» UK «BOODOLWE HET 3HAYEHUSI».

HeobsizaTenbHblil - 3TO TMN cam no cebe, Ha caMoM ene OAWNH U3 HOBbIX CBEPXMOLLHbIX
nepeymcneHnin Swift. OH nMeeT ABa BO3MOXHbIX 3HAYEHUS: None U Some (T) , A€ T - CBA3AHHOE
3Ha4yeHue NpaBuNbHOrro TMNa AaHHbIX, JOCTYMHOro B Swift.

[laBaiTe NOCMOTPMM Ha 3TOT goparMeHT Koaa, Hanpumep:

let x: String? = "Hello World"
if let v = x {

print (y)
}

dakTnyeckun, ecnu Bbl nobasute print (x.dynamicType) B I'IpI/IBe,D,eHHbIVI BbilWe KOoA4, Bbl yBUAUTE
9TO B KOHCONN:

Optional<String>

CTpOKa? Ha CaMOM fene aBndeTca CUHTakCU4eCKMUM Caxapom Ons HeobsizatenbHoro, a
Heobsi3aTenbHbI - 3T0 caM no cebe.

Bot ynpouweHHas Bepcusi 3aronoeska HeobsizatenbHo, KOTOPYIO Bbl MOXETE YBUAETb, HAXaB
KoMaHAay Ha cnoso HeobsizatenbHo B kone 13 Xcode:
enum Optional<Wrapped> {

/// The absence of a value.
case none

/// The presence of a value, stored as "Wrapped .
case some (Wrapped)

https://riptutorial.com/ru/home



HeobsizaTenbHO Ha caMoM Oene nepeynucneHne, onpeaeneHHoe B OTHoWeHUM obwero Tuna
Wrapped. Y 3TOro ecTb ABa Cny4yas: . none YTOObI MPEACTABNTb OTCYTCTBUE 3HAYEHUS, U . some
4yTObObI NMPEeACTaBUTb HANNYNE 3HAYEHUS, KOTOPOE COXPAHSETCSA KakK ero CBA3aHHOEe 3Ha4YeHne
Tna Wrapped.

[Mo3BonbTE MHE I'IpOI7ITV| Hyepe3 3TO CHOBA: string? HE ABMAETCA String A Optional<String> . Tort
(paKT, 4YTO Optional - 3TO TUM, O3HAYAET, YHTO OH NMEET CBOU COBCTBEHHbIE MeTObl, HANMPUMEP map

N flatMap .

MpounTaiite Hayano pabotel ¢ Swift Language oHnaiiH: https://riptutorial.com/ru/swift/topic/202/
Havyano-paboTbl-c-swift-language

https://riptutorial.com/ru/home 14
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rnaea 2: (He6e3onacHbie) bydepHble
yKasatenu

BctynneHue

«BydhepHbiit ykasaTenb UCMONb3yeTcs AN HU3KOYPOBHEBOro fOCTyna K obnactu namaTu.
Hanpumep, Bbl MOXeTe Ucnonb3oBaTh ykasatenb Oydpepa ons achpekTnBHOM 06paboTku 1
nepenayn LaHHbIX MeXAy NPUNOXEHUSMU 1 cnyXbamu ».

Boioepxka n3: Apple Inc. «Mcnonb3osaHne Swift ¢ Cocoa n Objective-C (Swift 3.1 Edition)».
IBooks. https://itun.es/us/utTW7.l

Bbl HeceTe 0TBETCTBEHHOCTb 3a 06PaboTKy XM3HEHHOro Umkna noboi namaTi, ¢ KOTOPO
paboTaeTe, C NOMOLWbIO yKazaTenei bydepa, 4Tobbl M3bexartb yTeyek Nan HeonpeneneHHoro
rnoBefeHus.

3aMmedyaHus

TwaTenbHO BbIPOBHEHHbIE KOHLIENUUNX, He0O6XoauMble ONs NOHOro NoHuMaHus (Unsafe)
BufferPointers.

* MemoryLayout ( MakeTt namsTy Tuna, onuChIBaroLLNY ero pasmep, war v BbipaBHUBaHue ).

» HeynpaBnsemblii ( 71 4715 pacrnpoCTpaHeHns CCbITKU Ha HEYrnpaBsieMbifi OOBLEKT ).

» UnsafeBufferPointer (Henpnemnembii nHTEpPGbEVic Konnekumm aa5 6ycgbepa a71eMeHTOB,
XPaHSILUMXCS B NaMaTv B NaMmsTy .)

» UnsafeBufferPointerlterator ( Mreparop a5 anemeHToB B 6yghepe, Ha KOTOPbIV CCbl1aeTcs
ak3emmigp UnsafeBufferPointer win UnsafeMutableBufferPointer ).

 UnsafeMutableBufferPointer (Henpruemnemsblin nHrepgberic konnekumm aa5 bygbepa
U3MEHSIEMbIX 3/1EMEHTOB, XPaHSWMNXCS B MaMsIT1 B Namstn ).

» UnsafeMutablePointer ( ykasarenb 4715 4OCTyna v yrnpasieHus AaHHbIMW OnpeseneHHOro
™mna).

» UnsafeMutableRawBufferPointer ( nu3ameHsieMbivi nHtepgbevic cbopa HenenicTBUTENbHbIX
6avitoB B 0bnactv namsit ).

» UnsafeMutableRawBufferPointer.lterator ( Mireparop no b6avitaM, nPOCMOTPEHHbIN
ykasartenem HeobpabotaHHoro bygepa ).

« UnsafeMutableRawPointer ( HeobpaboTaHHbI ykasatenb A4/15 4ocTyna n obpaboTku
HETUMU3NPOBAaHHbLIX AaHHbIX ).

» UnsafePointer ( ykasarenb 415 40OCTyna K 4aHHbIM Orpeaes1eHHoro tnna ).

» UnsafeRawBufferPointer ( HegevictByrowmii nHTepgbevic cbopa bavitos B obnactv namsity. )

» UnsafeRawBufferPointer.lterator ( Mreparop no bavitam, npocMaTpmBaeMbivi ykasarenem
HeobpaboraHHoro byghepa ).

https://riptutorial.com/ru/home 15


https://itun.es/us/utTW7.l

» UnsafeRawPointer ( HeobpaboTaHHbIV ykasartenb 4715 OCTyna K HETUNN3npoBaHHbIM
LaHHbIM. )

(McTounuk, Swiftdoc.org)

Examples
UnsafeMutablePointer

struct UnsafeMutablePointer<Pointee>

Ykazatenb gnsg noctyna v o6paboTku faHHbIX ONpeneneHHoro tmna.

Bbl ncnonb3yete akdemnngpbl Tvuna UnsafeMutablePointer gng noctyna K faHHbIM
onpeneneHHoro Tuna B namMaTu. Tvn AaHHbIX, K KOTOPbIM MOXET obpallatbcs ykasatesb, - TUM
Pointee ykazaTtens. UnsafeMutablePointer He o6ecneynBaeT aBToMaTN4ECKMe OYHKLIMM
ynpaBfeHns NamMaTblo UNK BbipaBHMBaHUS. Bbl HeceTe 0TBETCTBEHHOCTb 32 06paboTky
XM3HEHHOro umkna noboi namstu, ¢ kKotTopor paboTtaeTe, C NOMOLbIO He6e3onacHbIX
ykasaTenei, 4Tobbl n3bexarb yTeyek uam HeonpeneneHHoro NoBeaeHNs.

MamMsATb, KOTOPYIO Bbl BPYYHYIO yrpaBnsietTe, MoXeT ObiTb b0 HenevyartaHa, Nnbo npuessaHa k
onpegeneHHomy Tuny. Tun UnsafeMutablePointer ncnonb3yetcs ons goctyna v ynpaeneHus
namaTbio, MPUBSA3aHHOM K onpeaeneHHomy tuny. ( VcTouHunk )

import Foundation
let arr = [1,5,7,8]

let pointer = UnsafeMutablePointer<[Int]>.allocate (capacity: 4)
pointer.initialize(to: arr)

let x = pointer.pointee[3]
print (x)

pointer.deinitialize ()
pointer.deallocate (capacity: 4)

class A {
var x: String?

convenience init (_ x: String) {
self.init ()
self.x = x

func description() —-> String {
return x ?2? ""

}
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let arr2 = [A("OK"), A("OK 2")]
let pointer2 = UnsafeMutablePointer<[A]>.allocate (capacity: 2)
pointer2.initialize(to: arr2)

pointer2.pointee
let y = pointer2.pointee[1l]

print (y)

pointer2.deinitialize ()
pointer2.deallocate (capacity: 2)

MNpeobpasosaH B Swift 3.0 U3 NCXOZHOrO NCTOYHMKA

MpakTuyeckui npuMep Ucronb3oBaHUsA ona 6ydcepos

[leKoHCTpYyrpoBaHMe UCNoNb30BaHNs He6e30nacHoro ykasatens B 6ubnnoteyHom Metone Swift;

public init?(validatingUTF8 cString: UnsafePointer<CChar>)

Llenb:

Co3spnaet HOBYIO CTPOKY, KONMpys 1 Nposepsas aaHHble UTF-8 ¢ HyneBbIM 3aBepLlieHnEM, Ha
KOTOpble CCbllaeTcsa OaHHbIM ykasaTe/b.

oToT MHNUMNann3aTop He MNMbiTaeTCcsa BOCCTAHOBUTb HENMPaBUIbHO CCpOpMI/IpOBaHHbIe

nocnenosarenbHoCcTN koga UTF-8. Ecnv oHn HageHbl, pe3ynbTaTt nHumann3atopa paBeH nil .

Cnepyowmii npuMep BbI3blIBAET 3TOT MHALMANN3ATOP C yKasaTensamMm Ha COAEPXMMOe ABYX
pasHblX MACCMBOB cChar - MEPBbIA C XOPOLWO COOPMUPOBAHHBIMK NOCe0BaTE/IbHOCTAMU KO4a
kona UTF-8, a BTOpoi ¢ N10xX0 ChOopMUpPOBaHHOW NOCNenoBaTe/ibHOCTbIO B KOHLE.

Source, Apple Inc., cbann 3aronoska Swift 3 (ona gocTyna K 3arofioBKy: Ha
urposown nnowanke, Cmd + wenkHMTE No cnosy Swift) B cTpoke koaa:

import Swift

let validUTF8: [CChar] = [67, 97, 102, -61, -87, 0]
validUTF8.withUnsafeBufferPointer { ptr in
let s = String(validatingUTF8: ptr.baseAddress!)
print (s as Any)
}
// Prints "Optional (Café)"

let invalidUTF8: [CChar] = [67, 97, 102, -61, 0]
invalidUTF8.withUnsafeBufferPointer { ptr in

let s = String(validatingUTF8: ptr.baseAddress!)
print (s as Any)

}

// Prints "nil"

(WcTouHuk, Apple Inc., npumMep danna Swift Header)
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MpounTtainte (HebesonacHble) BydepHble yka3aTenm oHNamH:
https://riptutorial.com/ru/swift/topic/9140/-Hebe3onacHble--bypepHble-ykasatenu
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rnasa 3: Conditionals

BctynneHue

YcnoBHble BbipaXXeHuUs, BKIKOHaloWme Kto4eBble CnoBa, Takue Kak if, else if n else,
npenocTasnaioT NporpamMmam Swift BOBMOXHOCTb BbIMONHATbL pasHble OeNCTBUS B 3aBUCMMOCTM
OT nornyeckoro ycnosus: True unu False. B 3Tom pasgene paccMatpmBaloTCa UCMONb30BaHUE
ycnoBuin Swift, NTOrm4eckom nornkun n TPEXMEpPHbIX Bbipa>X eHUN.

3aMmedyaHusa

JononHutenbHble cBeaeHUst 06 yCnoBHbIX onepaTtopax cM. B pazaene boicTphli S3biK
NPOrpaMMMpPOBaHms .

Examples

Mcnonb3oBaHue reapauu
2,0

Guard nposepsieT COCTOSAHNE, U eCNK OHO NTOXHO, OHO BXOAMT B BeTBb. OTAENEHNS NPOBEPKM
NPOBEPKN OOJIXXHbl OCTABUTb CBOW 3aKpbIBAKOLWNIA 6nok nmbo 4yepes return , break WIN continue (
€CN NPUMEHNMO); HECNOCOBHOCTb caenaTb 3TO MPUBOAMT K OWMOKe KoMnunstopa. 970 NMeeT
TO NPEUMYLLECTBO, YTO, KOFa guard HANUCaH, HEBO3MOXXHO, 4TOObI MOTOK NPOAOJIXANCS
Cny4yamHo (Kak 9T0 BO3MOXHO MPWU UCMOJIb30BaHUM it ).

\cnonb3oBaHue 0XpaHHUKOB MOXET MOMOYb CHU3UTL YPOBEHbL FHE3[0BaHNS , 4TO 0ObIYHO
yny4laeT YNTaemMocTb Koaa.

func printNum(num: Int) {
guard num == 10 else {
print ("num is not 10")
return
}

print ("num is 10")

Guard TakXxe MOXeT NpoBepuTb, €CTb I 3HAYEHUE B 0LV , @ 3aTEM pa3BopaynBaTh ero Bo
BHElWHen obnactu:

func printOptionalNum (num: Int?) {
guard let unwrappedNum = num else {
print ("num does not exist")
return
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print (unwrappedNum)

Guard moxerTt O6'be,ﬂ,|/|H|/|Tb OONONHUTENBbHbIN pa3BépTOK N NPOBEPUTb COCTOSAHME , NICNONb3Y4 ,
where KJTO4EBOE CJ/1I0BO.

func printOptionalNum (num: Int?) {
IS IS
guard let unwrappedNum = num, unwrappedNum == 10 else {
pp pp
print ("num does not exist or is not 10")
return

}

print (unwrappedNum)

}

OcCHOBHbIe yCnoBHble 0603HaueHus: if-statements

Oneparop it NpoBepsieT, ABNsSeTCs N ycnosne Bool true :

let num = 10

if num == 10 {
// Code inside this block only executes if the condition was true.
print ("num is 10")

let condition = num == 10 // condition's type is Bool
if condition {
print ("num is 10")

if YTBEPXAEHNS MPUHNMAIOT else if U else O/I0KM, KOTOPbIE MOTYT NMPOBEPSTL albTePHATUBHbIE
YCNOBUSI N MPeAOoCTaBNATb PE3EPBHYIO KOMUIO:

let num = 10

if num < 10 { // Execute the following code if the first condition is true.
print ("num is less than 10")
} else if num == 10 { // Or, if not, check the next condition...

print ("num is 10")
} else { // If all else fails...
print ("all other conditions were false, so num is greater than 10")

OCHOBHble onepaTopbl TUMA ss U | | MOXET UCNONb30BaTbCSA AN HECKONbKMX YCNOBWIA:

JNlornyeckum onepartop U

let num = 10
let str = "Hi"
if num == 10 && str == "Hi" {

print ("num is 10, AND str is \"Hi\"")
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Ecnu num == 10 6bI710 IOXHbLIM, BTOPOE 3Ha4YeHne He byneT oueHnBaTbCs. 9T0 Ha3bIBAETCs
OLEHKOWV KOPOTKOIro 3aMbIKaHus.

JNlornyeckum oneparop OR

if num == 10 || str == "Hi" {

print ("num is 10, or str is \"Hi\")

Ecnut num == 10 UCTUHHO, BTOpO€ 3Ha4eHne He 6yger OLIeHNBAarbCAl.

JNlornyeckum onepartop NOT

if !str.isEmpty {
print ("str is not empty")

Heobsi3atenbHblie 06s13aTeNnbCcTBa U NPEAJI0OXEHUS «IOe»

OnuMoHBI BONXHbI ObITb PA3BEPHYThI, NPEXAE YEM NX MOXHO ByOeT ncnonb3oBaTth B
60NbWINHCTBE BbIPAXEHWA. if let SBNSAETCA HEOOS3aTE/IbHOM MPUBS3KOM , KOTOopas
npeycnesaeT, ecnu HeobszaTenbHOe 3Ha4YeHNe He PaBHO nil :

let num: Int? = 10 // or: let num: Int? = nil

if let unwrappedNum = num {
// num has type Int?; unwrappedNum has type Int
print ("num was not nil: \ (unwrappedNum + 1)")

} else {
print ("num was nil")

Bbl MOXeTe MOBTOPHO NCMNO/Ib30BATb OAHO U TO Xe UMA ON14 HOBOW CBA3aHHOW I'IepeMeHHOI7I,
3aTeHdada opurmnHan:

// num originally has type Int?
if let num = num {
// num has type Int inside this block

1,2 3,0
Ob6beanHMTE HECKONbKO Heobs3aTenbHbIX NPUBS30K C 3anATbiMU ( , ):

if let unwrappedNum = num, let unwrappedStr = str ({
// Do something with unwrappedNum & unwrappedStr
} else if let unwrappedNum = num {
// Do something with unwrappedNum
} else {
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// num was nil

anMeHVITe OOMNOoNHNUTeNbHble OrpaHn4YeHns nocne Heobs3aTeNbHOro CBS3bIBAHNS C MOMOLLbHO
npennoXeHUs where .

if let unwrappedNum = num where unwrappedNum % 2 == 0 {
print ("num is non-nil, and it's an even number")

Ecnun Bbl 4yBCTBYETE Ccebst aBaHTIOPHO, YepenyiTe noboe KonmyectTBo HeobsidaTeNbHbIX
NPUBA3O0K U where !

if let num = num // num must be non-nil
where num % == 1, // num must be odd
let str = str, // str must be non-nil
let firstChar = str.characters.first // str must also be non-empty
where firstChar != "x" // the first character must not be "x"

// all bindings & conditions succeeded!

3.0

B Swift 3, where ObINN 3aMeHeHbI NpeanoxexHns ( SE-0099 ): NnpocTo NCNonb3yinTe Opyroe ,
4TO0bObl OTAENNTL OOMONIHUTENbHBIE MPUBS3KN U NOFMYECKNEe YCNOBMS.

if let unwrappedNum = num, unwrappedNum % 2 == 0 {
print ("num is non-nil, and it's an even number")

if let num = num, // num must be non-nil
num % 2 == 1, // num must be odd
let str = str, // str must be non-nil
let firstChar = str.characters.first, // str must also be non-empty
firstChar != "x" // the first character must not be "x"

// all bindings & conditions succeeded!

TepHapHBIH ONepaTop

YCnoBH4 MOI'YT TakXe OLEHHBATLCH B OLNHOH CTpOKe C HCIIOINBb30OBaHHEM TEPHAPHOI'O olepaTopa:

Ecnu Be XOTHTE ONpPeINelNuTb MHHHUMYM M MakCHMyM IBe [epeMeHHEle, Bbl MOXETE HCIOINb30BaTh ONEepPaTOpPH
if, Hanpumep:

let a = 5
let b = 10
let min: Int

if a < b {
min = a
} else {
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min = b

let max: Int

if a > b {
max = a

} else {
max = b

TepHapPHBIH YCIOBHBIHM ONEpaTop MNPHHUMAET YCIOBHE M BO3BpamaeT ONHO M3 NOBYX 3HAUYEHUH, B 3aBHCHMOCTH
OT TOro, OBIIO NH YCIOBHE HCTHHHBEIM HIH JIOXHBIM. CHHTAKCHC BBHIMIEOUT CIENYIMHUM o6pasoM: 3TO

SKBHUBAJIEHTHO BBIPAXEHUIO:

(<CONDITION>) ? <TRUE VALUE> : <FALSE VALUE>

BmmeanBeneHHmﬁ KOLoL MOXHO IIepelHcaThb C IIOMOIBIO TEPHAPHOI'O YCIOBHOI'O OlepaTopa, XKakK IIOoKa3aHO

HUXE :
let a = 5
let b = 10

let min = a < b ? a : b
let max = a > b ? a : b

B nepBOM NOpHMepe ycClnoBHe paBHO <b. Ecnu »TO BepHO, pesaynbTaT, Ha3HAYEHHHH OOpaTHO B MHH, OyOeT

PaBHBIM; €CJIIH OHO JOXHO, Pe3ylnbTaTOM 6yneT 3HaueHue b.

[IpyuMeuaHue. [IOCKONbKY MOUCK OONbIIETO HIM MEHbIIErOo M3 NOBYX YHCEJ 9BIIEeTCd Takod obmeH omnepalueH,

cTaHmapTHad Oubnuorexa Swift mpepmocrTaBndeT Oid 9TOH Uend OgBe GYHKIHWH: max ¥ min.

Nil-Coalescing Operator

Onepatop nil-coalescing <OPTIONAL> ?7? <DEFAULT VALUE> pasBopauuBaeT <OPTIONAL> OPTIONAL
<OPTIONAL> ecnu OHO CONEPXHUT 3HaueHUe, unlu Bo3BpamaeT <DEFAULT VALUE> ecnu nil. <OPTIONAL>
Bcerma uMeetT HeobaszaTenbuHbd Tun. <DEFAULT VALUE> nOonXeH COOTBETCTBOBATHL THIY, KOTOPHIM XPaHUTCH
BHYyTpu <OPTIONAL>

Onepatop nil-coalescing gBngeTCd COKpAaWEHHEM OJId KOLA HHXE, KOTOPHIH MCHONL3YeT TEepHAPHBIH
onepaTop:

a !'=nil ? a! : b

9TO MOXHO IIPOBEPHUTE 10 IIPHBEOEHHOMY HHXEe KONV :

(a 2? b) == (a != nil 2 a! : b) // ouputs true

Bpema nguia npHMepa

let defaultSpeed:String = "Slow"
var userEnteredSpeed:String? = nil

print (userEnteredSpeed ?? defaultSpeed) // ouputs "Slow"

userEnteredSpeed = "Fast"
print (userEnteredSpeed ?? defaultSpeed) // ouputs "Fast"

lpouurarite Conditionals ounauH: https://riptutorial.com/ru/swift/topic/475/conditionals
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ramaBsa 4: Loops

CHHTaxCHC

® Ond HNOCTOYHHOM IIOCIENOBATEINLHOCTH {ONepaTOopoRB}
® Oid KOHCTAHTHI B IOCIENOBATEINbLHOCTH, I'Ie YCIOBHE {YTBEPXISHUI}
® nnd HNepeMeHHOM var B M[NOCIeNOBaTEeNnbHOCTHU {statements}

® nndg B I[IOCIemoBaTenbHOCTH {sStatements}

® nng cmyuad OYCTb KOHCTAHTA B IIOCIeNOBaTEeNbHOCTH {statements}

® 1nng cmyuad OYCTb KOHCTAHTA B I[OCIEeIOBATENbHOCTH, I'Oe YCIOBUEe {YTBEPXIEHUI}
® nnd nNepeMeHHOM var var B IIOCIemoBaTenbHOCTH {statements}

® B TO BpeMd kKak ycinoBue {statements}

® NOBTOPYAThL {YTBEPXOEHHUHA} MNPH YCIOBHHU

® sequence.forEach (body: (Element) throws -> Void)

Examples

BXOOHOH KOHTYP

Ouxn for—in noO3BONYET BHIIOINHATL HTEPALMIO O HOOOH MOCIEeNOBATENbHOCTH.
HTepupoBaHHE B OHanasoOHe

Brel MOoxeTe nepebupaTb Kak [IONYOTKPHITHIE, TaK KU 3aKPBITEIE OHANA3O0HBI:

for 1 in 0..<3 {
print (i)

for 1 in 0...2 {
print (i)

// Both print:
// 0
// 1
// 2

HTepauns no MacCHBY HJIH yCTaHOBKAa

let names = ["James", "Emily", "Miles"]
for name in names {

print (name)

// James
// Emily
// Miles

2.1 2.2

Ecnu Bam HYXeH HHIOEeKC [LId KaXIoro 3slIeMeHTa B MaCCHBe, BBl MOXeTe HCIIOINb30BATbH METOL enumerate ()
@]

for (index, name) in names.enumerate () {

B
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print ("The index of \ (name) is \ (index)

// The index of James is 0.
// The index of Emily is 1.
// The index of Miles is 2.

enumerate () BO3BpamaeT IEHUBYIO NOCIELOBATENbHOCTL,

.")

COoLepXalyr IIapbl 2IN€eMeHTOB C IOoClHenOBaTellbHBIM

Int s, HauuHa4d C 0. HOSTOMy C MacCcCHuBaMH B2STH 4YHCIA 6yﬂyT COOTBETCTBOBATL LAaHHOMY HHIOEKCY KaXOoro

SJIeMeHTa, OIOHaKO 2TO MOXeT OBITL HE TakK, Kakx B cCcllyuae C Opyr¥uMH THIIaMH KOHHeKHHﬁ.

3.0

B Swift 3, enumerate () OO HepeHMeHOBAHO B enumerated()

for (index, name) in names.enumerated() {
print ("The index of \ (name) is \ (index)

HTrepauua no CJOBapIio

let ages = ["James": 29, "Emily": 24]
for (name, age) in ages {

print (name, "is", age, "years old.")

// Emily is 24 years old.
// James is 29 years old.

.")

Hrepauus B o6paTHOM HamnpaBJIeHHH

2.1 2.2

Bel MOXEeTe HCIIONb30BAThb MeTon reverse () mng Sequencelype

IIoClnenoBaTelIbHOCTE B O6paTHOM Imop4danke:

for i in (0..<3).reverse() {
print (i)

}

for i in (0...2).reverse() {
print (i)

// Both print:
// 2
// 1
// 0

let names = ["James", "Emily", "Miles"]
for name in names.reverse () {

print (name)

// Miles
// Emily
// James

I4

4yTOOBE NnepebupaThb OO VIO
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B Swift 3, reverse() Owbl nepeuMeHOBaH B reverse () reversed()

for i in (0..<3) .reversed() {
print (1)

IiTWEI)HQDC)BEiHJiGE 10 OgHAlla30OHaM C INNOJIBb3OBATEJIBCKHM LlaroM
2.1 2.2

Ucnonb3yd MerTomel stride( : :) Ha Strideable Bb MoXeTe nepebupaThb OHANA30H C IIOMOMBIO CIELHANIBHOIO

mara:

for i in 4.stride(to: 0, by: -2) {
print (i)

// 4
// 2

for i in 4.stride (through: 0, by: -2) {

print (i)
}
// 4
// 2
// 0
1,2 3,0
B Swift 3 Meromm stride(_:_:) Ha Stridable 6wminu 3aMeHeHb rnobanbHBIMU stride ( @ @ @)

for i in stride(from: 4, to: 0, by: -2) {
print (1)

for i in stride(from: 4, through: 0, by: -2) {
print (1)

MoBTopuTe unHka while

llomob6uo nmkny while, nocne uukiIa BBYHUCISETCH TOINBKO ONEpaTop ynpaBieHUd. [losToMy uukn 6ymer
BBIIONHATHLCYI Kak MHHHMYM OIWH pas.

var i: Int = 0

repeat {
print (i)
i +=1

} while i < 3

// 0

// 1
/] 2

while loop

B while LUK 6yneT BBIIIOJIHATBHCA OO TeX Iop , IIOKa YyCIOBHEe HCTHHHO.
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var count = 1
while count < 10 {

print ("This is the \ (count) run of the loop")
count += 1

THI NOCJIeNOBATEJNLHOCTH OJd Xaxmoro 6Jioka

Tum, XOTOPBIH COOTBETCTBYET MNpPOTOokony SequenceType,
3aKPEBEITHH @

collection.forEach { print ($0) }

MOXET BBIIOINIHYATE HTEPALHUO 4Hepe3 e€r'0 SJIEMEHTHl B

To xXe caMoe MOXHO cHenaTb M C HMMEHOBAHHEIM rnapaMeTpoM:

collection.forEach { item in
print (item)

* IlpuMeuanue. OnepaTopsl INOTOKa yIpaBleHHd (Takue kak break unm continue) He MOryT HCIONbB30BATHCH

B 2TUX Onokax. BOBBpaT MOXeT OBITh BBI3BAH, W €CJH OH BBI3BAaH, OH HEMENIE€HHO BEpHEeT 6nox Ond

TeKymeﬁ urepannu (kax U Oong HpOﬂOHXeHHﬂ). 3aTeM 6yneT BBRIIIOJIHEHA Clenyrnad HTepalud.

let arr = [1,2,3,4]
arr.forEach {
// blocks for 3 and 4 will still be called

if $0 == 2 {
return

Iuxn BBOMa—-BhHIBOOA C GHIBLTpauHeH

1. where OYHKT

NobaBngd mpenloxeHue where , Bbl MOXeTe OIPAHHUUTL HUTEPALMU TEeMH, KOTOPhE YIOBIETBOPSIOT TAHHOMY
YCIOBHIO.

for 1 in 0..<5 where 1 % 2 == 0 {

print (i)

}

// 0

// 2

// 4

let names = ["James", "Emily", "Miles"]

for name in names where name.characters.contains("s") {

print (name)

// James
// Miles
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2. case pasnen

5TO NONEe3HO, Korma BaM HYXHO HTepalHHh TOJIBKO Uepel3d 3HAUEeHHd, KOTOPBle COOTBETCTBYIOT HEKOTOPOMY

mabnoHy :

let points = [(5, 0), (31, 0), (5, 31)]
for case (_, 0) in points {
print ("point on x—-axis")

//point on x-axis

//point on x-axis

Taxxe BBl MOXeTe CIDI/IJ'IprOBaTI:: Heobd3aTeNnbHble 3HAUEHUI U ras3BopauuBaTb HX, €ClIH HeO6XO,HI/IMO, nyrem

,H,O6aBJ'IeHI/ISI ? 3HAK IIOCJIe KOHCTAHTEL IIPUBA3KH

let optionalNumbers = [31, 5, nil]
for case let number? in optionalNumbers {
print (number)

//31
//5

PaspelB neTJH

Hukn 6y,11eT BEIIIOJIHATBCA 0O TeX II0p, IIOKa e€ro yCIlIOBHEe OCTaeTCd BEPHbBIM, HO BBl MOXEeTe OCTAaHOBHUTHL €ro0

BPYUHYIO, MCIIONb3yd KIIOUeBOe CIOBO break . Hampumep:

var peopleArray = ["John", "Nicole", "Thomas", "Richard", "Brian", "Novak", "Vick", "Amanda",
"Sonya"]
var positionOfNovak = 0

for person in peopleArray {
if person == "Novak" { break }
positionOfNovak += 1

print ("Novak is the element located on position [\ (positionOfNovak)] in peopleArray.")
//prints out: Novak is the element located on position 5 in peopleArray. (which is true)

[IpouuTanTe Loops oHnawH: https://riptutorial.com/ru/swift/topic/1186/loops
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rnasa 5: NSRegularExpression B Swift

3aMedYaHHda

CneuHaJsibHble CHMBOJIB

O {ISINL/

Examples

Pacumpe}me CTPOKH MHJid NPpOCTOro COIIOCTAaBJIEHHSA wabJIOHOB

extension String {
func matchesPattern (pattern: String) -> Bool {
do {
let regex = try NSRegularExpression (pattern: pattern,
options: NSRegularExpressionOptions (rawValue:

0))
let range: NSRange = NSMakeRange (0, self.characters.count)
let matches = regex.matchesInString(self, options: NSMatchingOptions (), range:
range)
return matches.count > 0
} catch _ {
return false
}
}
}
// very basic examples - check for specific strings

dump ("Pinkman" .matchesPattern (" (White|Pinkman|Goodman|Schrader|Fring) "))

// using character groups to check for similar-sounding impressionist painters
dump ("Monet" .matchesPattern (" (M[oalnet)"))

dump ("Manet" .matchesPattern (" (M[oalnet)"))

dump ("Money" .matchesPattern (" (M[oa]lnet)")) // false

// check surname is in list
dump ("Skyler White".matchesPattern ("\\w+ (White|Pinkman|Goodman |Schrader|Fring)"))

// check if string looks like a UK stock ticker
dump ("VOD.L" .matchesPattern ("[A-Z]{2,3}\\.L"))
dump ("BP.L" .matchesPattern (" [A-Z]{2,3}\\.L"))

// check entire string is printable ASCII characters
dump ("tab\tformatted text".matchesPattern ("~[\u{0020}-\u{007e}]*S$"))

// Unicode example: check if string contains a playing card suit
dump ("#0 " .matchesPattern ("[\u{2660}-\u{2667}1"))

dump ("V".matchesPattern("[\u{2660}-\u{2667}]"))

dump("0 " .matchesPattern (" [\u{2660}-\u{2667}1")) // false

// NOTE: regex needs Unicode-escaped characters
dump ("0 " .matchesPattern ("&l")) // does NOT work

Huxe npuBeneH elme OOUH [PUMEP, KOTOPHIE ONUpPAaeTCd Ha [PHBENEeHHOEe Bbile, YTOOH COeNaTb UYTO—TO
[IONle3HOe, YTO HENEerkKo chenaTh MOObM OPYIHM METOLOM M XOPOWMO MOLXOOHUT N4 PemleHHd PeryIdpHBIX

BHIPAXEHUH .
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// Pattern validation for a UK postcode.
// This simply checks that the format looks like a valid UK postcode and should not fail on
false positives.
private func isPostcodeValid(postcode: String) -> Bool {
return postcode.matchesPattern("~[A-Z]1{1,2} ([0-9]1[A-Z]|[0-91{1,2})\\s[0-9][A-Z]{2}")

// valid patterns (from
https://en.wikipedia.org/wiki/Postcodes_in_the_United_Kingdom#Validation)
// will return true

dump (isPostcodeValid ("EC1A 1BB"))

(
dump (isPostcodeValid ("W1A O0AX"))
dump (isPostcodevalid ("M1 1AE"))
dump (isPostcodeValid ("B33 8TH"))
dump (isPostcodeValid ("CR2 6XH"))
( (

dump (isPostcodeValid ("DN55 1PT"))
// some invalid patterns

// will return false

dump (isPostcodevValid ("EC12A 1BB"))
dump (isPostcodeValid ("CRB1 6XH"))
dump (isPostcodevValid ("CR 6XH"))

OCHOBHOE HCHNOJIb3OBaHHE

[lpy peanusalUy PeryldpHbX BhpaxeHud B Swift cymecTByeT HECKONbKO COOBPAaXeHHH.

let letters = "abcdefg"

let pattern = "[a,b,c]"

let regEx = try NSReqularExpression (pattern: pattern, options: [])

let nsString = letters as NSString

let matches = regEx.matches(in: letters, options: [], range: NSMakeRange (0, nsString.length))
let output = matches.map {nsString.substring(with: $0.range) }

//output = ["a", "b", "c"]

Ehdele)ai IIOJNYUHUTBE TOUHYIO LIHHY »OHaAlla30Ha, KOTOopad IHNOoLIOePpXHBAEeT BCe THIIBI CHMBOJIOB, BXOIOHAd CTpPOKa

moixHa OvITb HpeobpasoBaHa B NSString.

Ingd COOTBETCTBHA O6€30MNaCHOCTH WabllOHYy ClenyeT B3akKoYUThb B ONok OIOKHPOBKH do nud obpaboTku

oTKaaza

let numbers "121314"
let pattern = "1[2,3]"
do {
let regEx = try NSRegularExpression (pattern: pattern, options: [])

let nsString = numbers as NSString
let matches = regEx.matches (in: numbers, options: [], range: NSMakeRange (0,
nsString.length))
let output = matches.map {nsString.substring(with: $0.range) }
output
} catch let error as NSError {
print ("Matching failed")
}
//output = ["12", "13"]

@yHKHHOHaHbHOCTb PeETYINIAPHBIX BHanEHHﬁ JacCTO IIOMemaeTCd B pacClMpeHHe WK [TOMOUWHHK OIId OTIOEIbHBIX

npobneM.

3amMeHa NHOIOCTPOK
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a6 moHE! MOI'YT HCIIOIb30BATbCH L4 3aMEHBl 4aCTH BXO,]IHOI;I CTPOKH.

[lpMBeNeHHEIH HUXe MPHMEep 3aMeHdeT CHMBOJ cent CHMBOJIOM Ioniapa.

var money = "GCYELSY¥ELc"
let pattern = "¢"
do {

let regkEx = try NSRegularExpression (pattern: pattern, options: [])
let nsString = money as NSString
let range = NSMakeRange (0, nsString.length)
let correct$ = regEx.stringByReplacingMatches (in: money, options: .withTransparentBounds,
range: range, withTemplate: "S$")
} catch let error as NSError
print ("Matching failed")
}
//correct$ = "SYELSYELS"

CneumnaJyibHble CHMBOJIBI

IS COOTBETCTBHS CHNELHANbHEIM CHMBOJIAM CJlefyeT HCHosab30BaTh Double Backslash \. becomes \\.

[lepcoHaXH, C KOTOPBIMH BaM [PHIETCH OGE€XaTh, BKIOUAOT
O{III/\+x8>. 72

B mpuBemeHHOM HHXE I[IpPHUMepe NPHBENeHb TPH BHOA OTKPBIBAKIIHNX CKOOBOK

let specials = "(){}[1"
let pattern = "(\\(I\\{I\\[)"
do {

let regEx = try NSRegularExpression (pattern: pattern, options: [])
let nsString = specials as NSString
let matches = regEx.matches (in: specials, options: [], range: NSMakeRange (0,
nsString.length))
let output = matches.map {nsString.substring(with: $0.range) }
} catch let error as NSError {
print ("Matching failed")
}
//output = [" (", "{", "["]

IlpoBepxa

PeryndpHble BhPaXeHUd MOTYT HCIONb30BATHLCY ONd NPOBEPKH BXOILOB IIYTEM MOICUYEeTa KONHUEeCTBAa
COBIMamneHUuH .

var validDate = false

let numbers = "35/12/2016"

let usPattern = "~(0[1-9]|1[012])[=/.1(0[1-9]1|[12]1[0-9]113[01])[—=/.1(19]20)\\d\\ds"
let ukPattern = "~ (0[1-9]|[12][0-9]113[01])[-/]1(0[1-9]111[012])[-/1(19120)\\d\\ds"

do {

let regEx = try NSRegularExpression (pattern: ukPattern, options: [])
let nsString = numbers as NSString

let matches = regEx.matches (in: numbers, options: [], range: NSMakeRange (0,
nsString.length))

if matches.count > 0 {
validDate = true

https://riptutorial.com/ru/home 31



validDate
} catch let error as NSError {
print ("Matching failed")

}
//output = false

NSRegularExpression nis IPOBEPKH IOUTEHI

func isValidEmail (email: String) -> Bool {

let emailRegEx = "[A-Z0-9a-z. $+-]1+Q@[A-Za-z0-9.-1+\\.[A-Za-z]{2,4}"

let emailTest = NSPredicate (format:"SELF MATCHES %@", emailRegEx)
return emailTest.evaluate (with: email)

HIIX BBl MOXETe HCIIONb30BaATbhb pPaCHHPEeHHe CTPOKHKH ClenYIKIIHuM o6pa30M:

extension String

{
func isValidEmail () -> Bool {

let emailRegEx = "[A-Z0-9a-z._ $+-]1+Q@[A-Za-z0-9.-1+\\.[A-Za-z]{2,4}"

let emailTest = NSPredicate (format:"SELF MATCHES %@", emailRegEx)
return emailTest.evaluate (with: self)

[IpouutartTe NSRegularExpression B Swift ounmamx:
https://riptutorial.com/ru/swift/topic/5763/nsregularexpression—-s—-swift
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ramaBa 6: Optionals

Berynaenune

«HeoBga3aTenbHoe 3HaueHue nubo COLEPXUT 3HaAUEeHHEe, nubo COLEPXUT l’lil, Edele)3i yXasaTb, UTO 3HAUEHHE
OTCYTCTBYET»

Broimepxka u3: Apple Inc. «BHICTPHIE 93bK NpOrpaMMHpoBaHud (u3manue Swift 3.1)». IBooks.
https://itun.es/us/k5SW7.1

OcHOBHBIE HeofOd3aTenbHBEIE BAPUAHTH HUCIONbB30BAHUY BKIIOUAIOT: OJId KOHCTAHTH (let), HCHoOnb30OBaHUE
Heobg3aTenbHOro B Lukie (if-let), OeszomacHoe pa3BepThIBAHHE HeoOd3aTENbHOI'O 3HAUYEHHd BHYTPH
MeTona (guard-let) M xakx uyacTb LHUKIOB IepexkioueHud (case—-let ), mo yMONYaHMHIO — 3HAUYEHHE, €ClU
nil, wcnonbayda omnepartop coalesce (?7?)

CHHTaxCHC

® var optionalName: optionalType? // oOOBIBNLATbH HeOOH3ATENbHBIA THII, O yMONuaHuo — nil

® var optionalName: optionalType? = 3Hauenue // o0ObdBndeT HeoOI3aTENbHBIN [HapaMeTp CO
3HAUYEHHEM
® var optionalName: optionalType! // 06BbY4BNdTH HEIBHO PA3BEPHYTHH HeOOd3aTelbHBIN

® Heobg3aTenbHbi! // NPUHYIUTENbHO Pa3BOpPauMBAEM OILIHIO

3aMedYaHHAa

[ONONHUTENbHBIE CBEeNEeHHd OO0 ONUMUEX CM. B pasagene «BbiCTPBIH 93BK NPOIPAMMUDOBAHHS» .

Examples

THBl OILIHH

ONuHOHEI — STO OOmMUH THUI [IEPEeUYUCIEHHd, KOTOPHIH OeHCTByeT kak ofepTka. JTa ofonouka MNO3BONIET
IepeMeHHON HMMEeTh OIHO M3 [BYX COCTOYHHH: 3HAUEHHE I[ONb30BATENbLCKOro THMa unu nil , kxoTopoe
NpencTaBndeT OTCYTCTBUE 3HAUYEHUI.

3Ta crnocobHOCTL OCOGeHHO BaxHa B Swift, HOTOMYy YTO OmHAa K3 3adBIEHHHIX lleNeld Ou3adhHa g93blKa — 9TO
xopomo paforaTh C kKapkacaMu Apple. MHorwe (60NbIMHHCTRBO) HHPPACTPYKTYP Apple ucononsayior nil uz-za
NPOCTOTHl HUCIONb30BAHUYI M 3HAUHMMOCTH OiId WablOHOB NPOrpaMMHPOBAHHY U OusadvHa API B Objective-C.

B Swift mng nmepeMeHHOH, uMelmed 3HaueHue nil , oHa ponxHa ObITh Heobd3aTenbHOM. ONLHOHEI MOTYT

ObITh CcO3maHel nyTeM nofaBieHHd a ! HMIM ? K THUINY [epeMeHHOH. Hampumep, uToOvl crmenarTb Int
HeoOd3aTenbHEIM, BB MOXETE HCIOIb30BaThb

nil

var numberOne: Int!
nil

var numberTwo: Int?

? optionals pomxHE! OBITH $BHO PA3BEPHYTH M NOIXHB HCIIONb30BATHCH, €CIH Bbl HE YBEpPEeHH, OyIOeT IHu
IepeMeHHasd HMEeThb 3HaueHHEe MPH ee OocTymne. HamnpuMmep, OpH npeobpasoBaHHMKU CTPOKH B Int pesynbTar
dBIdeTCd Heobd3aTenbHBM 3HaueHueM Int? , moroMmy uTo nil 6ymeT BO3BpameH, €CNIH CTpoOkKa He HBIdeTCd
OOMYCTHMBEIM YHCIIOM

let strl = "42"
let numl: Int? = Int(strl) // 42

let str2 = "Hello, World!"
let num2: Int? = Int(str2) // nil

! OINLIHHY aBTOMaATHUECKH pPacCllakKOBEBIBAOTCYd KW HOOJIXHBI HCIIONB30OBATBCYA TONBKO TOI'LA, XKOr'ma BBl YBEPEHE],
yTO IepeMeHHad OyOeT MMEeTh 3HaueHue IpU ee mocTyne. Hamnpumep, rnobanbubii UIButton! nepemennad,
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KoTopad HHHLHanu3upyeTrcd B viewDidLoad()

//myButton will not be accessed until viewDidLoad is called,
//so a ! optional can be used here
var myButton: UIButton!

override func viewDidLoad () {
self.myButton = UIButton (frame: self.view.frame)
self.myButton.backgroundColor = UIColor.redColor ()
self.view.addSubview (self.myButton)

PasBepThBaHHE Heob6sf3aTeJIbHOTO

YTOo6BI INOJNYUHUTBL LOCTYII K 3HAUYEHHO Heo6913aTeanoro, ero HeO6XO,H,I/IMO Pa3BEpPHYTH.

BLl MOXEeTe YCIOBHO PAa3BOPAYHBATL OILMIO, HCIONb3yd OILHOHANBHYIO NPUBLA3KY M pPasBOPOT CHIB a
Heof6g3aTenbHO C NOMOWEBIO ! omeparTop.

YCHnOBHO OTKaBOyCTOI:IQI/IBO ClipalurBaeT «HMeeT nu sTa InIepeMeHHada LJEHHOCTL?» B TO BpeMd Kak
Pa3BEepThEIBAHHUE CHIIBI "TOBOPHUT @ «9Ta IIepeMeHHad HMeeT 3HaueHue !».

Ecnu BB NPHHYIOHTENbLHO pasBOpauHBaeTe IEePeMeHHVIO, KoTopad paBHa nil , Bama nporpammMa Oyner

HEeOXHIOAaHHO O6Hapy}KHBaTb HYJIb IIPH pPA3BEepPTbEIBAHHH Heob493aTenbHOr0 UCKIIOUEHUd U C6OSI, IIOSTOMY BaM
crnenyeT TWaTelbHO IMOoOoyMaThkb, €CJH BBl HCIIOINbB3YETE ! gaBngeTcd LIeHeCOOGpaSHbIM.

var text: String? = nil
var unwrapped: String = text! //crashes with "unexpectedly found nil while unwrapping an
Optional value"

Ing 6e30macHOr0 pas3BEepPTHIBAHWE BbEl MOXETE MCIONL30BaTh onepatop if-let , xorTopwi He OGymet
reHepUpPOBaThL HCKIIOUEeHHe unu cbod, ecnu obepHyTOe 3HaueHHe paBHO nil

var number: Int?

if let unwrappedNumber = number { // Has “number' been assigned a value?
print ("number: \ (unwrappedNumber)") // Will not enter this line
} else {

print ("number was not assigned a value")

Unu s3adBiieHue OXPaHHHKAa

var number: Int?

guard let unwrappedNumber = number else {
return

}

print ("number: \ (unwrappedNumber)")

OBpaTuTe BHUMAHHE, 4YTO O6BmacThb nepeMeHHOH unwrappedNumber HaxooUTCd BHYTpPH onepartopa if-let wu
BHe guard 6mnoxa.

Bel MoOxeTe IIepexXBaTelBATbh MHOXECTBO OHL[I/HZ, 9TO B OCHOBHOM IIOJIE3HO B ClnydadX, KOormga BalleMy Kooy
TpebyeTcd Golee ueM IepeMeHHad OiIsd NPaBHUIbHOH paboTh:

var firstName:String?
var lastName:String?

if let fn = firstName, let 1n = lastName ({
print ("\ (fn) + \(1ln)")//pay attention that the condition will be true only if both
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optionals are not nil.

}

OfpaTuTe BHHMaHHE, YTO BCE I[I€PEeMEHHBIE IONXHE ObITh PA3BEPHYTH, UYTOOBl YCIEmWHO MNPOHTH TeCT, HHade y

Bac He Owuto Ovl crocofBa onpeneiluTb, KaKHe I[IepeMeHHbIe ObITH Pa3BEpPHYTH, 4a XKakKHue HeT.

Bl MOXeTe CB43aTh YCIOBHBIE OIEPAaTOPhl C [OMOMBIO CBOHX OMNLHH Cpasy Xe IIOCIe HX pa3BopaulBaHUY.
O3HaYaeT, UYTO HET BIOXEHHEIX olepaTopoB if-else!

var firstName:String? = "Bob"
var myBool:Bool? = false

if let fn = firstName, fn == "Bob", let bool = myBool, !bool {
print ("firstName is bob and myBool was false!")

Nil Coalescing Operator

Bel MOXeTe HCIONb30OBaTh orreparop O6EeﬂHHeHHH nil 0IId Pa3BOpPaUYMBAHHA 3HAUEHHI, €CIIH OH HE PaBEH
HYIJIO, HHAa4Ue YKaXuTe Opyroe 3HAUYEeHHEe:

func fallbackIfNil (str: String?) -> String {
return str ?? "Fallback String"
}
print (fallbackIfNil ("Hi")) // Prints "Hi"
print (fallbackIfNil (nil)) // Prints "Fallback String"

3TOT ONepaTop CHOCOBEH X KOPOTKOMY 2aMbBKaHiio , 4YTO O3HAYaeT, UTO ECHIH JIEeBBH OlepaHI He paBeH
HYJIIO, MPaBbl onepaHn He O6yIeT OLEHHUBATLCH:

func someExpensiveComputation() -> String { ... }
var foo : String? = "a string"
let str = foo ?? someExpensiveComputation ()
B sTOM mnpuMepe, nockounbky foo paBeH HymO, someExpensiveComputation() He 6ymeT BHEIBHBATLCH.

Bel Takxe MoxeTe O6EeﬂHHHTb HEeCKOIIbBKO OIIepaTOpOB O6EeﬂHHeHHH nil:

var foo : String?
var bar : String?

let baz = foo ?? bar ?? "fallback string"

B sToM mnpuMepe baz 6ymeT NPHCBOEHO pPas3BepHyToe 3Haudenue foo ecnu OHO He paBHO nil, wuHaue eMy
fymeT NPHUCBOEHO Pa3BEepPHYTOE 3HAUEHHE bar ecnu OHO He paBHO nil, uHaue eMy OymeT HNPHCBOEHO
3HauYeHHe BO3BpaTa.

Heob6s3aTesnpHas Lenouka

Bl MOXeTe HCHOIb30BaTh HeoOazarTenbHe Chaining , 4YTOOB BEI3BATH MeTOH , MONYYHTb OOCTYI X
CBOMCTBY HMIH HHIEekKCaM Kak HeoOd3aTenbHBH. JTO OenaeTcd NyTeM pasMeleHHd ? MeXIy HaHHOH
HeoOd3aTENbHON [E€PEeMEHHOH M OaHHBIM SIEMeHTOM (MeTol, CBOHCTBO HIH HHIEKC) .

struct Foo {
func doSomething () {
print ("Hello World!")

3TO

https://riptutorial.com/ru/home

35


https://developer.apple.com/library/ios/documentation/Swift/Conceptual/Swift_Programming_Language/BasicOperators.html#//apple_ref/doc/uid/TP40014097-CH6-ID72
https://developer.apple.com/library/ios/documentation/Swift/Conceptual/Swift_Programming_Language/BasicOperators.html#//apple_ref/doc/uid/TP40014097-CH6-ID72
https://en.wikipedia.org/wiki/Short-circuit_evaluation
https://developer.apple.com/library/ios/documentation/Swift/Conceptual/Swift_Programming_Language/OptionalChaining.html#//apple_ref/doc/uid/TP40014097-CH21-ID245
https://developer.apple.com/library/ios/documentation/Swift/Conceptual/Swift_Programming_Language/OptionalChaining.html#//apple_ref/doc/uid/TP40014097-CH21-ID245
https://developer.apple.com/library/ios/documentation/Swift/Conceptual/Swift_Programming_Language/Methods.html#//apple_ref/doc/uid/TP40014097-CH15-ID234
https://developer.apple.com/library/ios/documentation/Swift/Conceptual/Swift_Programming_Language/Properties.html#//apple_ref/doc/uid/TP40014097-CH14-ID254
https://developer.apple.com/library/ios/documentation/Swift/Conceptual/Swift_Programming_Language/Subscripts.html#//apple_ref/doc/uid/TP40014097-CH16-ID305

var foo : Foo? = Foo()

foo?.doSomething () // prints "Hello World!" as foo is non-nil
Ecnu foo comepxutT 3HaueHue, Ha doSomething() 6ymer BrI3EIBaTbCcd doSomething() . Ecnu foo paBuo nil
, TOrIAa HUUEro MIOXOr0 He MNPOU3OHIEeT — KON MNPOCTO TEPHUT Heynauy U NPONOIXUT BHIIOIHEHHE.

var foo : Foo? = nil

foo?.doSomething () // will not be called as foo is nil

(9To moxoxe Ha rNoBeIeHHEe OTMpaBku coobmenuit B Nil B Objective-C)

[lpuuuHa, IO KOTOPOU «PakynbTATHUBHBIM I[€IOUEK» HABLIBAETCY KaK TakKOBOH, 3akKioYyaeTcsd B TOM, UYTO
«OTILHUOHANIBHOCTL» OYyNeT PacHpOCTPaHATbCH uUepes UlleHOB, KOTOpPhIE BBl BhI3bIBAETEe / MONydyaeTe OOCTYII.
DTO O3HAYAET, UTO BO3BpAllaeMble 3HAUEHHd IHOOBIX UYIEHOB, HCIOIb3yEeMbIX C OILHUOHANBHOH IIEMOYKOH,
6ynyT HeoOd3aTenbHBIMM, HE3aBUCHUMO OT TOro, HaOUpAawTCd U OHU Kak HeoOd3aTelnbHBIE HIU HET.

struct Foo {

var bar : Int

func doSomething () { ... }
}
let foo : Foo? = Foo(bar: 5)

print (foo?.bar) // Optional (5)

3necsy foo?.bar BoszBpamaeT Int? maxe ecnu bar gBngerTcd HeoOd3aTenbHBEIM, [IOCKOINBKY caM foo dBndeTCd

Heobd3aTEeNnbHBIM.

Korma ONUMOHaNbHOCTBL PACHPOCTPAaHAEeTCH, MeTOmpl, BoO3Bpamaromue Void , BepHyT Void? npu BrI3OBE C
ONLHOHANBHOH LENOYKOH. DTO MOXeT OLIThb INONEe3HO L4 ONpeneleHHd TOro, OBl NH BEI3BAH METOL HIH HET

(v, cnemoBaTenbHO, E€CHH OIlMd UMEeeT 3HaueHue) .

let foo : Foo? = Fool()

if foo?.doSomething () != nil {
print ("foo is non-nil, and doSomething() was called")
} else {
print ("foo is nil, therefore doSomething () wasn't called")

3mecb MBI CpaBHHBaeM Void? Bo3BpamaeMoe 3HauyeHHe C nomomeio nil , uToOB onpenenuTb, OBl NH BEI3BAH

MeTton (U, crnemoBaTenbHO, foO paBeH HYMO) .

O630p - IlloueMy BapHaHTH?

YacTo HOpH HPOrpaMMHPOBAHHM HEOOXOOHMO IPOBECTH HEKOTOpOe pasiHiHhe MeXHy IepeMeHHOH, KoTopad
UMeeT B3HauyeHHe, a mgpyrad - HeT. [ud CCBUIOYHBEIX THIIOB, Takux kak C-ykasaTenu, CclIelualbHOe
3HaueHHe, Takoe kak null MoOXeT HCHONbL30BAThHCH OId yKasaHHUd TOro, UYTO I€pPeMeHHad He HMeeT
3HaueHHUd. [nd BHYTPEHHHUX THIIOB, TakKHX Kak lleloe YHCIO, 2TO ClIOXHee. HoOMHHanbHOE 3HaueHHEe, Takoe
xakx -1, MOXeT MCNONb30BATLCH, HO DTO 3aBUCHUT OT HHTEPIpPeTalWU 3HaueHUd. OH TakXe YCTPaHIeT 3TO
«ocofoe» 3HaueHHE OT HOPMAIbHOI'O HCIOIbL30OBAHHY.

YTobrl pemuTh 2Ty npobnemy, Swift nmosBongeT OOBIBNATH MOOVIO IEPEeMEeHHVIO kKak HeobdzaTenbHyo. 00
5TOM CBHUIETENLCTBYET UCIONL30OBaHMHE a? UINIU Xe ! nocne Ttuna (cM. TUIBE OMNLHE )

Hanpumep,

https://riptutorial.com/ru/home 36


http://www.riptutorial.com/swift/example/889/types-of-optionals

var possiblyInt: Int?

ob6bdBIIET IIEPpEeEMEeHHYIO, KOTOpad MOXeT COoOLepXaTb HIHK He COLepXaThb LeNOUHCIIEHHOE 3HAaUeHHEe.

CrneunanbHOe 3HaueHHe nil yxasbBaeT, UTO B HACTOdIee BPeMd [OlId STOH [IepPeMeHHOH He Has3HAauyeHOo

3HaUEeHHEe .
possiblyInt = 5 // PossiblyInt is now 5
possiblyInt = nil // PossiblyInt is now unassigned

nil Taxkxxe MOXET UCIONb30BATbLCH oiid TNMPOBEPKH HA3SHAUYEHHOI'O 3HAUYEHHd:

if possiblyInt != nil {
print ("possiblyInt has the value \ (possiblyInt!)")

OfpaTuTe BHHMaHHE Ha HCIONb30OBaHHEe ! B HHCTPYKLMH [edaTH, YTOOH pasBepHyTh Heobd3aTenbHOE
3HaUYEHHEe.

B xauecTBe IpHMepa OOmMEro HCIONb30BAHHYE OINLHH HCIONb3YHTEe QYHKIHIO, BO3BPAIAIIYIO LIeIoe YHCIO H3
CTPOKH, comepxamed LUIpPbE; BO3MOXHO, UYTO CTpPOKa MOXET CONEepXaThb HeLUPPOBHIE CHMBOIL HIH Oaxe OBITb
My CTEIM .

Kax &yHKIME, BO3Bpamarnad NpocToH Int yxaswiBaeT Ha c6on? OH He MOXEeT STOro CHelaTh, BO3Bpamad
xaxoe-nubo KOHKPEeTHOe B3HaueHHe, I[IOCKOIbKY STO HCKIIOUaeT BO3MOXHOCTBL aHalM3a S3TOI'O 3HAYEHHd U3
CTPOKH.

var somelnt
someInt = parselnt ("not an integer") // How would this function indicate failure?

OnHakxo B Swift sTa yHKUHYI MOXET MNPOCTO BePHYThL Heobg3arTenbHert Int. Torma oTkas ykKasblBaeTcd
BO3BpallaeMbelM 3HauyeHueM nil .

var somelnt?
someInt = parselnt ("not an integer") // This function returns nil if parsing fails
if someInt == nil {

print ("That isn't a valid integer")

lpouuTtarite Optionals oumnawu: https://riptutorial.com/ru/swift/topic/247/optionals
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ramaBa 7: OptionSet

Examples

IIpoTroxon OptionSet

OptionSetType - 5TO OPOTOKOI,

NpenHa3HAUYEHHBIH [ONId MNPEenCTaBIEHUd THUIOB OUT-Macok,

rome OTHelbHbIE

OUTH MPENCTaBIgIOT COOOH sneMeHTh Habopa. HabGop noruueckux U / unu OyHKLUUH OOECIEeUYUBAET

HpaBHJ‘IbeII} CHHTAaKCHC:

struct Features OptionSet
let rawValue : Int

static let none = Features

{

(rawValue: 0)

featureb]

static let featureO = Features (rawValue: 1 << 0)
static let featurel = Features (rawValue: 1 << 1)
static let feature2 = Features (rawValue: 1 << 2)
static let feature3 = Features (rawValue: 1 << 3)
static let featured4d = Features (rawValue: 1 << 4)
static let featureb5 = Features (rawValue: 1 << 5)
static let all: Features = [featureO, featurel, feature2, feature3, featured,
}
Features.featurel.rawValue //2
Features.all.rawValue //63
var options: Features = [.featurel, .feature2, .feature3]
options.contains (.featurel) //true
options.contains (.featured) //false
options.insert (.featured)
options.contains (.featured) //true

var otherOptions Features

options.contains (.featureb)

= [.featurel, .featureb]

//false

options.formUnion (otherOptions)

options.contains (.feature5) //true
options.remove (.featureb)
options.contains (.featureb5) //false

[lpouuTtante OptionSet ounadH:

https://riptutorial.com/ru/swift/topic/1242/optionset
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raaBa 8: RxSwift

Examples

OcHoBrl RxSwift

FRP unu PyHKLHOHANBbHO—-PEAKTHUBHOE MNPOrpPaMMHUPOBaHHE, HMEeT HEKOTOPhBle OCHOBHEIE TEPMHHBl, KOTOPBIE BaM
HYXHO 3HAaThb.

Kaxmad yacTb OAHHEIX MOXeT ObITh HNpencTaBlleHa kak Observable , xoTopad npencrtaBndeT coboH
ACHHXPOHHBEIH MOTOK HaHHBIX. CHna FRP 3aximouaeTcd B NPEOCTABIEHHH CHHXPOHHBIX M ACHHXPOHHBIX COOBITHH
xak nortokxos, Observable s M OpenoCTaBIEHHd OOHOIO M TOrO Xe HHTepdekca Ond paboTh C HUM.

O6riuno Observable coOmepXuUT HECKONbKO (MIM HHU OINHOIO) COOBITHH, comepxamux naTel — .Next cobrwitug, a
3aTeM OH MOXeT OwITh ycCHemHo 3aBepmeH ( .Success ) unu c ommbko# ( .Error ).

JapadTe MNOCMOTPHUM Ha CIEOVIOLYIO MPAMOPHYIO OHATrpaMMy :

——(1)-=(2) = (3) |-—>

B ©TOM HIpUMeEpe eCTb [OTOK 3HaueHud Int . [lo .Next npoucxomut Tpu .Next coOwlTHd, & 3aTeM I[IOTOK
3aBepmaeTcd yCIEemHO.

——X->

Bome nHarpaMMa NOKasblBaeT Chnydal , roe He ObIO HHKaKHX OaHHBIX , H3ilydyaeMoro u .Error cobwiTHe
3aBepmaeT Observable .

Hpexne UeM OBUI'aThbCd nalblie, €CTb HEKOTOPLIE IIOJNE3HBIE PECYPCHI:

1. RxSwift . I[IOCMOTPHTE NPHMEPEH, MNPOYHUTAHTE OOKYMEHTH MU Ha4YHHUTE paboTy.

2. B xomuate RxSwift Slack ecTb HECKONbKO XKaHANOB NOId pemeHHd npobineM o6pas3OoBaHUL.

3. HUrpatite ¢ RxMarbles, uToOb y3HATh, 4YTO OElaeT OIEpPaTop, U YTO HaubOolee I[IONe3HO B BalleM
crnyyae.

4. B3rngdHure STOT [pUMEp , HCCIEeNyHTEe KOIL CaMOCTOSTEILHO.

Cosnanue HabimomaeMsix

RxSwift mpennaraeT MHOXeCTBO CrnocoBoB coamanud Observable , maBauTe MNOCMOTPUM:

import RxSwift

let intObservale = Observable.just (123) // Observable<Int>
let stringObservale = Observable. just ("RxSwift") // Observable<String>
let doubleObservale = Observable.just (3.14) // Observable<Double>

Urtax, HabmomaeMble co3naroTcd. OHM HMEIOT TONbKO ONHO 3HAauUeHHe, a 3aTeM 3aBepUarTCcd C ycrnexom. TeMm
He MeHee, HHUero He IMIPOHCXOOHUIO IOoCle ero Co3naHud. 3aueM?

CymecTByeT nOBa mara B pabore c Observable s: Bu HabGinomaeTe 4YTO-TO OId CO3OaHHd [IOTOKa, a 3aTeM
NMOAMHCHBAETECh Ha IIOTOK HIH CBA3BIBAETE €ro C YeM-TO, UYTOOb B3aHMOILEHCTBOBATL C HHM.

Observable. just (12) .subscribe {
print ($0)

Kouconb 6ymeT HneuyaTaThb:
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.Next (12)
.Completed ()

U ecnu MHe HHTEPEeCHO TOIbKO pa6OTaTb C ILOaHHBIMH, KOTOPBIE IIPOHCXOLIT B .Next CO6HTHHX, q Obl

HCIONb30Ball omnepaTtop subscribeNext

Observable. just (12) .subscribeNext ({
print ($0) // prints "12" now

Ecnu 4 X0ouy CO3maThb Ha6nKmaeMoe MHOXEeCTBO BHaquHﬁ, 4 HCIIOJBb3YIO Pal3Hble OIIepaTOpPhI:

Observable.of (1,2,3,4,5) .subscribeNext

print ($0)
}
// 1
// 2
// 3
// 4
// 5

// I can represent existing data types as Observables also:
[1,2,3,4,5] .as0Observable () .subscribeNext {

print ($0)
}

// result is the same as before.

U, HakxoHell, BO3MOXHO, & xXouy, uToOw Observable xakyiro-To pabory. Hampumep, ymo6HO
Observable<SomeResultType> ceTeByio onepaumo B Observable<SomeResultType> . [aBaWTe NOCMOTPUM,

Kax MOXHO ﬂO6HTbCS STOro:

Observable.create { observer in // create an Observable
MyNetworkService.doSomeWorkWithCompletion { (result, error) in
if let e = error {
observer.onError (e) // ..that either holds an error
} else {
observer.onNext (result) // ..or emits the data
observer.onCompleted() // ..and terminates successfully.

}
return NopDisposable.instance // here you can manually free any resources
//in case if this observable is being disposed.

Pacnogaras

[locnme TOro, xax Obla co3IDaHa MNOLNHCKAa, BAXHO YIPABILATbH €€ IMPAaBUIIBHEIM OCBOOOXIEHUEM.
IOXYyMEHTEl CKas3alXd HaM, 4YTO

Ecnn nocnemoBaTEeNbHOCTL 3aBepmlaeTCcd 3a KOHEYHOE BPeMd, HE BHI3bIBAd PaCHIOpdXaThbCd HIH
He ucnonb3oBaTh addDisposableTo (disposeBag), 2TO He BBEIBOBET YTEUYKH MNOCTOIHHOI'O
pecypca. TeM He MeHee, S5TH pPecypcChl OyOyT HCINONB30BaTbCH OO TeX MOP, [OKa
MNOCNenOBATENbHOCTb HE 3aBEepPmHUTCH, NIHOO 3aBEepIMB MNPOU3BONCTBO SIEMEHTOB, NHOO BEPHYB
omubxy .

CymecTByeT mgBa crnocofa OCBOOCOXIEHHYI PECYpPCOB.

1. vcnonvzoranue disposeBag s u addDisposableTo

2. Hcrnonbsosanue onepartopa takeUntil
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B mepBOM Ccnyuae Bbl BPYUHYIO [epelaeTe MNONIHUCKY Ha o6vexT DisposeBag , KOTOPHIH NPABUILHO OUMIAET
BCcio DisposeBag maMdarTh.

let bag = DisposeBag()

Observable. just (1) .subscribeNext {
print ($0)

} .addDisposableTo (bag)

BaM daxTuuecCcKkH He HYXHO co3maBaTb DisposeBag s B kxaxnoMm DisposeBag xnacce, HPOCTO B3TrNJHUTE Ha
npoext coobmecrBa RxSwift c muMeHeM NSObject + Rx . Hcononb3yd CTPYKTYPY, NPHBEOEHHBIH BhIIE KOT
MOXHO I[epenucaTh CIeIVIIHUM o6pasoM:

Observable. just (1) .subscribeNext {
print ($0)
} .addDisposableTo (rx_disposeBag)

Bo BTOpPOM cnyuae, €CHIH BpeMd NOONUCKU coBIamaeT C self Xu3HBIO 06beKTa, MOXHO OCYIECTBUTHL C
noMompo yrunusanuuu takeUntil (rx_deallocated)

let _ = sequence

.takeUntil (rx_deallocated)

.subscribe {

print ($0)
}
HapyuHHKH

Observable.combineLatest (firstName.rx_text, lastName.rx_text) { $0 + " " + $1 }
.map { "Greetings, \($0)" }

.bindTo (greetinglLabel.rx_text)

Ucnonbayd omnepaTtop combinelatest kxaxmeii pas, KOorma SIEMEeHT HCIyCKaeTCcd OIHUM u3 nByx Observables
oB6bexTOB, OOBEOUHHUTE [OCIEeOHUH SIEeMeHT, HCIyckaeMbld kaxnoM Observable . Takxum o6pasoM, Mb
xoMbuHupyeMm pesayinbrTar nByx UITextField , cospammux HOBOe coofmeHue ¢ TekcToM "Greetings, \($S0)"
HCIIONBb3y4d CTPOUHYIO MHTEPIONILMO, uYTOOB IO3Xe CcBd3aTb TekxcT UlLabel

Mel MOXeM NpHUBE3aThb OaHHele k moOeM UITableView u UICollectionView oOYeHb MNPOCTHEIM CIOCOOOM:

viewModel
.rows
.bindTo (resultsTableView.rx_itemsWithCellIdentifier ("WikipediaSearchCell", cellType:
WikipediaSearchCell.self)) { (_, viewModel, cell) in
cell.title = viewModel.title
cell.url = viewModel.url
}
.addDisposableTo (disposeBag)

9To ofomouka Rx Bokpyr cellForRowAtIndexPath mcTounumka pnauHHelXx cellForRowAtIndexPath . A Takxxe Rx
3aborurca o peanuszauuu numberOfRowsAtIndexPath , XOTOpHEH 4BNIeTCd HEOOXOOUMEIM METOLOM B
TPAOULMOHHOM CMEICIE, HO BaM He HYXHO €ro pealu3O0BLHBAThL 30eCh, STO I03a6O0THUTCH.

RxCocoa u ControlEvents

RxSwift nmpenocTaBlndeT HEe TOIbKO crnocobul YOPAaBIE€HHWuAd BallMMK OaHHBIMH, HO H IIPEenCTAaBIEHHUE ,H.eI:ICTBI/II:I
IIONb30BaATENd B PEAaKTHBHOM PEXHME.

RxCocoa COIEpPXHUT BCe, UYTO BaM HYXHO. OH [EPEeHOCHT OONBIHMHCTBO CBOHCTB KOMIIOHEHTOB
IONb30BATEILCKOrO HHTepdelca B Observable s, HO He coBceM. ECTb HexOoToOphsle o6HOBIeHHBlEe Observable
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s mon HasBaHueM ControlEvent s (KOoTopble NpPencTaBldioT CcobwviTud) u ControlProperties (xoTopre
NpenCTaBIdAIOT CBOHCTBA, yIuBIeHue!). ITu Bemu comepxaT Observable moToxu mom KamnoToM, HO Takxe
MMEIOT HEKOTOPBIE HIOAHCHI:

® 3TO HUKOIIA HEe TEPNUT Heymadyy, [O3TOMYy OWHUOOK HET.
® OuH 6ypmer Complete moCnenoBaTEeNbLHOCTL NPH OCBOOOXIEHHH SDIEMEHTA YIPAaBIEHHI.

® OH mocTaBndeT COOBITMY B OCHOBHOM moTok ( MainScheduler.instance ).

B mpuHLHIe, B MOXeTe paboTaThk C HHMH, XKak OOBIYHO:

button.rx_tap.subscribeNext { _ in // control event

print ("User tapped the button!")
} .addDisposableTo (bag)

textField.rx_text.subscribeNext { text in // control property
print ("The textfield contains: \ (text)")
} .addDisposableTo (bag)
// notice that ControlProperty generates .Next event on subscription
// In this case, the log will display
// "The textfield contains: "
// at the very start of the app.

39TO OueHb BAXHO [ONY HCIONb30BaHMHHA: [IOKAa BH HCHONb3yeTe Rx, 3abymbTe o Bemax @IBAction , Bce, uTO
BaM HYXHO, BBl MOXeTe Cpas3y MNPUBI3aTb M HACTPOUTb. Hampumep, Meton viewDidLoad Bamero XoHTpoilepa
IPenCTaBlIeHUd {BIIEeTCd XOPOMMM KaHLUIATOM Mg ONHCAaHHYd TOIo, Kak paboTaloT MONb30BATENbCKHE

HHTepPdEHCH.

Xopomo, eme OOUH MNPUMEP: NPEenNoNIOXMM, YTO Yy HAC €CThb TEeXKCTOBOE II0Je, KHONKAa U 49pibK. Ml XOTHM
NPOBEPHTH TEKCT B TEKCTOBOM IIOJle, KOIIa Mb HaXHMaeM KHOIIKY, U oTobpaxaeM pes3ynbTaThl B MeTke. [la,
[IOXOXe, eme ONHAa 3amauva [POBEpPKH MNOLIWHHOCTH SJIEKTPOHHOM MOYTHl, Ona°?

[Ipexne Bcero, Mel button.rx_tap ControlEvent:

30echb NYyCTble XKPYyrible CKOOKH IIOKA3BIBAIOT IIONb30BATENbCKHE KpaHbel. 3aTeM Mbl 6epeM TO, YTO HAMIMCAaHO B
TexcToBOM mnoine c withLatestFrom onepartopalatestFrom (mocMOoTpuTe Ha HEro z2nech , MNPencTaBbTe, UYTO
BEepPXHUH MOTOK MpPencTaBideT COBOM OTNalKH MONb30BaTend, HUXHUHE — TEKCT B TEKCTOBOM IIOINE) .

button.rx_tap.withlLatestFrom(textField.rx_text)

____("") ____________________ ("123")___>
// " tap ~ 1 wrote 123 ~ tap

HpHﬂTHO, Y Hac eCTb IIOTOK CTPOK nOid INPpOBEPKH, HCHyCKaeMHﬁ TOINBKO TOrI'ma, KOorma HaM HYXHO

IIPOBEPHUTH .

B mobom Observable ecTb Takxue 3HAKOMBIE OIEpPaTOPH, kak map uinu filter , Mol BepeM map IOId NPOBEPKH
Texcra. Cosmanite dyHkumo validateEmail caMOCTOYdTENbHO, HCIONL3YHTEe mOOOEe PEeryndpHOe BhpaxeHue,

KOTOpOE BEI XOTHUTE.

button.rx_tap // ControlEvent<Void>
.withLatestFrom(textField.rx_text) // Observable<String>
.map (validateEmail) // Observable<Bool>

.map { (isCorrect) in
return isCorrect ? "Email is correct" : "Input the correct one, please"
} // Observable<String>
.bindTo (label.rx_text)
.addDisposableTo (bag)

ForoBo! Ecnm BaM HYXHa HOONOIHHUTENbHAs MMONb3OBaTeNbCkasd JIOruka (HampuMep, oTobpaxeHHe omubOK B
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cnyuae omubKH, [EepPexOol Ha OPYrod SKpaH C YCIeXOM ...), OPOCTO MNONMNHIIMTECH HA MNOCIEIHHUH MOTOK

Bool ¥ HANUIIKUTE TaM.

pouuTtanTe RxSwift onHmawnx:

https://riptutorial.com/ru/swift/topic/4890/rxswift
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ramaBa 9: Typealias

Examples

THTAJIHH QOJ14 3aMBIKAHHH C napamMmeTpaMH

typealias SuccessHandler = (NSURLSessionDataTask, AnyObject?) -> Void
Stor 6nox xoma co3maeT ICEeBIOHHM THIA C HMeHeM SuccessHandler , ToOnbko B TOM Xe 06pasoM var
string = "" coapmaeT NepeMeHHYIO C HMeHeM string

Tenepb, Xxorma BH HcCNonbayeTe SuccessHandler , HamnpuMmep:

func example (_ handler: SuccessHandler) {}

Bel, xakx mnpaBHIIO, MHIIETE:

func example (_ handler: (NSURLSessionDataTask, AnyObject?) -> Void) {}

THTAJIHH OJid NYCTBIX aaxpm'rm‘»‘t

typealias Handler = () -> Void
typealias Handler = () —> ()

DTOT OIOK CO3maeT ICEeBIOHMM THIIA, KOTOPHH paboTaeT kxak dyHkuud Void to Void (He npuHUMAET

HUKAKUX [MapaMeTpOB U HUUErO HEe BO3BpAallaerT) .

Bor IIPUMEP HCIIONB30OBAHHUA:

var func: Handler?

func = {}

THIIBI OJId OPYTrHX THIIOB

typealias Number = NSNumber

Bel Takxe MOXeTe HUCIONb30BAThb [ICEBOOHUM THIIE, 4 TOOBBI yXasaTbk THII OPYyroro HMEHH, yTOOBl OBIIO JNerue

3allOMHHTBE €ro, HIHKH ChoellaTbkb Ball KOomn 6onee sneraHTHBIM.

THIB! OJIS KOPTEeXeH

typealias PersonTuple = (name: String, age: Int, address: String)

U »TO MOXHO HCIONb30OBaTh KakK:

func getPerson (for name: String) -> PersonTuple {
//fetch from db, etc
return ("name", 45, "address")

NpouutauTte Typealias ounavu: https://riptutorial.com/ru/swift/topic/7552/typealias
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rnasa 10: Anropurmel ¢ Swift

Berynaenune

A]'Il"OpI/ITMbI IBIAIOTCY OCHOBOH OIId BLIUUCIIEHUH . BbI60p TOro, Kaxou AJlITrOPHUTM HCIIOINbB30BaATbL, B Kaxkowu
CHUTyalluu OTIH4HUaeT CpelgHee OT Xopomero nporpaMMucCTa. HMed 5TO B BULOY, 3L0EeChb IMNPHBEOEHbl OIpenelleHUud
U TIPHMEPEl KOOoa HEKOTOPEBIX M3 OCHOBHBIX alJIlOPHUTMOB.

Examples

BcTaBkxa CopTHpOBXAa

CopTHpOBKa BCTaBKHU — OOMH M3 Haubolee IMIPOCTHIX AlIlOPHTMOB B HHPOpMaTHKe. BCcTaBka COPTHPYET
SIIEMEeHThH PaHXUPOBAaHMUYE IIYTEM HTEepalMH uYepe3 SIeMEeHTH KOJNIeKLHH M INO3HULHH Ha OCHOBE HX 3HAUYeHHd.
Habop nenuTCcd Ha OTCOPTHPOBAHHEIE M HECOPTHPOBAHHBIE IIONOBHHKHM M IIOBTOPJIEeTCd OO TexX IOp, [Ioka Bce
SIEeMeHTH He OyIOYyT OTCOPTHPOBAHE. COPTHPOBKA BCTABKH HMEeT CIOXHOCTL O (n2). Bbl MOXeTe NOMECTHTH
ero B pacCHlMpPeHHe, KakK B IPHUMEepe HHUXe, HIH BB MOXETe CO3IaThb OId HEero MeTomn.

extension Array where Element: Comparable ({
func insertionSort () —-> Array<Element> {

//check for trivial case
guard self.count > 1 else {
return self

//mutated copy
var output: Array<Element> = self

for primaryindex in 0..<output.count {

let key = output[primaryindex]
var secondaryindex = primaryindex

while secondaryindex > -1 ({
if key < output[secondaryindex] {

//move to correct position

output.remove (at: secondaryindex + 1)

output.insert (key, at: secondaryindex)
}

secondaryindex —-= 1

return output

CopTupoBkxa

CopTHPOBXa NY3HPLKOB

3TO NPOCTOU aANTrOPUTM COPTHUPOBKH, KOTOPBIM MHOIOKPATHO MNPOXOIUT uYepes OTCOPTHUPOBAHHBIA CIIHCOK,
CpaBHHBAET KaXIOVyiO Iapy COCEINHHX SDIEMEHTOB H CBOIHPYET HX, €CIH OHH HAaXOOA4TCHd B HENPABHILBHOM
nopgnke. [Ipoxon MO CHHCKY INOBTOPHETCHd OO TeX [OpP, IIoKa He HNOTPebyioTCd CBOIMbB. XOTd AITOPUTM
IpOCT, OH CIHIIKOM MEeINIEeHHBH U HEeNpPakKTHUHBIE Oiud OONbWHHCTBA Opobnem. OH HMMeeT CnoxHOoCTb O (n2),
HO CUYHTAeTCd MeInleHHee, uUeM COPTHPOBKa BCTABKH.
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extension Array where Element: Comparable {
func bubbleSort () —-> Array<Element> {

//check for trivial case
guard self.count > 1 else {
return self

//mutated copy
var output: Array<Element> = self

for primaryIndex in 0..<self.count {
let passes = (output.count - 1) - primaryIndex

//"half-open" range operator
for secondaryIndex in 0..<passes {
let key = output [secondaryIndex]

//compare / swap positions
if (key > output[secondaryIndex + 1]) {
swap (&output [secondaryIndex], &output[secondaryIndex + 1])

return output

CopTHpPOBKa BCTaBKH

CopTHpOBKa BCTaBKHU — OOHMH M3 Haubolee IMIPOCTHIX AIlOPHTMOB B HHPOpMATHKe. BCcTaBka COPTHPYET
SIEMEeHTH PaHXHPOBAHHY NYyTeM HTepaluM uYepes3 SJIeMeHTH KOJIIEeKUHWH M MNO3HULMHHM Ha OCHOBEe HX 3HadYeHHUd.
Habop nenuTcsd Ha OTCOPTHPOBAaHHEE M HECOPTHPOBAHHBIE IIONOBHHKHM M IIOBTOPJIeTCd OO Tex IOop, [oka BCe
SIEeMeHTH He OYIOYT OTCOPTHPOBAaHb. COPTHPOBKA BCTABKH HMeeT CIOXHOCTb O (n2). Brel MOXeTe IIOMECTHUTHb
ero B pacClHMpeHHe, Xak B MNpHMepe HHUXe, HIM Bbl MOXeTe CO30aThb HOId HEro MeTOl.

extension Array where Element: Comparable ({
func insertionSort () —-> Array<Element> {
//check for trivial case

guard self.count > 1 else {
return self

//mutated copy
var output: Array<Element> = self
for primaryindex in 0..<output.count {

let key = output[primaryindex]

var secondaryindex = primaryindex

while secondaryindex > -1 ({

if key < output[secondaryindex] {

//move to correct position
output.remove (at: secondaryindex + 1)
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output.insert (key, at: secondaryindex)

}

secondaryindex —-= 1

return output

BrIGOpP COPTHPOBKH

CopT BoIfOpPA OTNHUAETCH MNPOCTOTOH. OH HAUMHAETCY C [IePBOr0O SJeMeHTa MacCHBa, COXpaHdd ero kak
MHHMMallbHOE 3HaueHHe (UNU MakCHMyM, B 3aBHCHMOCTH OT IIOopdOKka COPTHPOBKH). 3aTeM OH I[IOBTOPJIETCH
yepes MaCCHB U 3aMeHdeT 3HauyeHue min mobbM OpyruM 3HAaUYeHHWEeM, MEHbIIMM, YeM min, KOTopoe OHO
HaxXOOoUuT B INIYTH. O9TO MHMHMMAlbHOE 3HAUEHHEe 3aTeM IIoMemaeTcd B Kpaim}ao JIEBYIO 4aCTb MacCcCHuBa, H
npollecc NOBTOPYIEeTCd M3 CIenVIero HHIekxca IO KOHLa MaccuBa. COPTHPOBKAa BhOOpa HMeEeT CIOXHOCThL O
(n2), HO cuMTaeTCd MenleHHee, YyeM e€e aHanor. COPTHUPOBKA COPTHUPOBKHU.

func selectionSort () —-> Array {// npoBepdeM TPHUBHANbHBIH 3amUTHHE dyTndp self.count> 1 else
{return self}

//mutated copy
var output: Array<Element> = self

for primaryindex in 0..<output.count {
var minimum = primaryindex
var secondaryindex = primaryindex + 1

while secondaryindex < output.count {
//store lowest value as minimum
if output [minimum] > output[secondaryindex] {
minimum = secondaryindex
}

secondaryindex += 1

//swap minimum value with array iteration
if primaryindex != minimum {
swap (&output [primaryindex], &output [minimum])

return output

}

BeicTtpoe CopTHpoBka — O (n log n) BpeMsS CJIIOXHOCTH

Quicksort - omHMH U3 MNepenoBHEX all'OPHUTMOB. OH HMeeT BPEMEHHVIO CIOXHOCTb O (n log n) u INpPHUMEHIET
CTpaTerwo pasieleHud M 3aBOEeBaHHd. JTa XKOMOMHALIMY [PHUBOOUT K [E€PEeNOBOH alroOpUTMHUecKOoH pabore.
Quicksort cHauana genurT OGONbIIOM MAaCCHB Ha JBa MEHbIMX [MOOMACCHBA: HHU3KHE SJIEMEeHTHl U BEICOKHE
SNeMeHTH. Quicksort MoxeT 3aTeM PEeXYyPCHBHO COPTHPOBATH ITOILMACCHBEHI.

Marwu:
BribepuTe DIEeMEeHT, HAa3LIBAEMbBIM CTEPXHEeM, W3 MacCCHBA.

H3MeHUTE IIop4n00oK MacCcCHBa Tak, yTOOBl BCE BJIEMEHTHl CO 3HAUeHHWIMHu, MEeHbIKHMH, 4YeM TOouUKa IIOBOpOoTa,
NPUXOOUIIH IIepemn TOUKOH IIOBOPOTa, TOr'La KakX BCe 32IeMEeHTBl CO 3HAUeHHIMU 6OHlee, ueM Touka
nosopoTa, IIOCie Hero (paBHbIe 3HAUYUEeHHud MOI'YT HIOTH B moboM cnyqae) . [locne sToOro paS6I/IeHI/ISI CTEepPXeHb
HaAaXOOUTCY B CBOEM IIOCHEeOHEM IIONOXEHHH. OTO Ha3bIBAeTCd onepauueﬁ rasnoeina.

Pe}(prHBHO HpHMEHSIIZTe BrIIEYKa3aHHbBIE Marvd K IMNOOMAaTPHLY SJIEeMEHTOB C MEHBUIKMMH 3HAUYEHHUYIMH WU OTOEIJBbHO
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XK nmogMaTpHuLy 3SIeMEeHTOB C 6onlee BBICOKUMU 3HAUSHUIMHU.

mutating func quickSort () —-> Array {

func gSort (start startIndex: Int, _ pivot: Int) {

if (startIndex < pivot) {
let iPivot = gPartition(start: startIndex, pivot)
gSort (start: startIndex, iPivot - 1)
gSort (start: iPivot + 1, pivot)

}
gSort (start: 0, self.endIndex - 1)
return self

}
mutating func gPartition (start startIndex: Int, _ pivot: Int) —-> Int {
var wallIndex: Int = startIndex

//compare range with pivot
for currentIndex in wallIndex..<pivot {

if self[currentIndex] <= self[pivot] {
if wallIndex != currentIndex {
swap (&self [currentIndex], &self[wallIndex])

//advance wall
wallIndex += 1

//move pivot to final position
if wallIndex != pivot {

swap (&self[wallIndex], &self[pivot])
}

return wallIndex

BriGOp COPTHPOBKH

CopT BBIfOpPA OTNHUAETCH MNPOCTOTOH. OH HAUMHAETCY C [IEPBOrO B3JeMeHTa MacCHBa, COXpaHdd ero kKak
MUHUMAJIbHOE 3HAaueHUWe (UIW MakCHUMyM, B 3aBUCHUMOCTH OT MNOPJIIKa COPTUPOBKH) . 3aTEM OH IMOBTOPAETCH
yepes MACCHUB M 3aMeHdeT 3HaueHwe min mobbM OPYyTryM 3HAUYEHWEeM, MEeHBIIWM, YeM min, KOTOpOoe OHO
HAXOOWUT B MNYyTH. DTO MUHHUMAILHOE 3HAUYEHHE 3aTeM [OMemaeTCd B KPAaHHKIO IIeBYIO YaCTb MACCHBa, U
npolecc MNOBTOPHETCHd U3 CIenyiklnero HHIekKca OO KOHLAa mMaccuBa. COPTHUPOBKA BhOOpPa HMMEEeT CIOXHOCTbL O
(n2), HO cuuTaeTcd MenleHHee, ueM ee aHanor. COPTUPOBKA COPTUPOBKH.

func selectionSort () —-> Array<Element> {
//check for trivial case
guard self.count > 1 else {
return self

//mutated copy
var output: Array<Element> = self

for primaryindex in 0..<output.count {
var minimum = primaryindex
var secondaryindex = primaryindex + 1
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while secondaryindex < output.count {
//store lowest value as minimum
if output [minimum] > output[secondaryindex] {
minimum = secondaryindex
}

secondaryindex += 1

//swap minimum value with array iteration
if primaryindex != minimum {
swap (&output [primaryindex], &output [minimum])

return output

ACHMITOTHUECKHH aHaJH3

HOCKO]’II:KY Y HaC e€CThb MHOI'O Pa3HBIX aAlIl'OPHUTMOB Ha BbIGOp, Korma MbelI XOTHM COpPTHpPOBaATb MacCCHB, HaM
HYXHO 3HAaTb, KakOH H3 HHX CIellaeT 2TO. [I09TOMYy HaM HYXEeH KakOH-TO METOI H3MEepPeHHd CKOPOCTH H
HAaOEeXHOCTH alropuTMa. HMEeHHO 3IeChb HAUWHAETCY ACHMITOTHYECKHH aHaNHu3. ACHMITOTHYECKHH aHalu3 —
STO NpoLleCcC ONHCaHud 5PPeXTHBHOCTH allOPHTMOB IO Mepe poCTa HX BXOOHOro pasMepa (n). B
nHPOPMATHKE ACHMITOTHKA OOBIUHO BHpaxaeTcd B ofmeM dopMaTe, H3BeCTHOM kak Big O Notation.

® JluHeHHoe BpeMsa O (n) : xorma KaxObld SIEMEHT MAaCCHBA [OONXEH OLEHUBATLCY, UYTOOB GYHKLMHI
LOCTHUIIa LelH, STO O3HauYaeT, uTO PYHKLHYI CTAHOBUTCH MeHee 5PPEeKTHUBHOH IO Mepe YBEIHUYEHUd
KONIHWUeCcTBa SIEeMEHTOB. [[OBOpPAT, 4YTO Takasd QyHKLHSI paboraeT B NHHEHHOM BPEMEHH, IOTOMYy UYTO ee
CKOpPOCTb 3aBHCHT OT €e pas3mMepa BBoLa.

® MomuHOMHanbHOEe BpeMs O (n2) : ecnu CHOXHOCTbL QYHKIHH PAaCTET SKCIOHEHLHANbHO (2TO O3HAUaerT,
YTO Ol N SIEeMEeHTOB MacCCHBa CIOXHOCTb PYHKIHM PaBHa N KBampaTy), sTa dyHKUHd paboraeT B
MONKHOMHAINBHOM BpeMeHH. OOBIUHO 35TO GYHKLHWHM C BIOXEHHBEIMM LHKIaMu. [Ba BIOXEHHBIX LHKIa
NPHBONAT K clnoxHocTu O (n2), TPH BIOXEHHBIX LHKJIa NPHBOILAT X cloxHocTu O (n3) M Tak gmanee

¢ lJlorapudmuueckoe BpeMsa O (log n): CIOXHOCTL NOrapUPMHUECKHUX BPEMEHHBIX GYHKLHH CBOLHUTCH XK
MUHHMYMY [PH yYBENHWUYEeHUH pasMepa BXOOHBEIX OaHHBIX (n). 3TO THUN GYHKIHWH, K KOTOPBIM CTPEMUTCH
KaxOBH [OPOTPaMMUCT .

BricTpoe CoprupoBkxa — O (n log n) BpeMs CJIIOXHOCTH

Quicksort - omHMH U3 MNepPenoBHEX all'OPHUTMOB. OH HMeeT BPEMEHHVIO CIOXHOCTb O (n log n) u INpPHUMEHIET
CTpaTeruwo pasieleHud M 3aBOeBaHHd. JTa KOoMOMHHALIMY [IPHUBOOUT K [IE€PEeNOBOH alroOpUTMHUecKOoH pabore.
Quicksort cHauvama menuT OGONBIOH MAaCCHB Ha IBa MEHbIHMX NONMAaCCHBAa: HH3KHE DIEMEHTH H BLHICOKHE
sneMeHTE. Quicksort MoxeT 3aTeM pPeXypCHBHO COPTHPOBATH I[OIMaCCHBH.

Marwu:

1

BribepHUTe SIEeMEeHT, Has3blBaeMbll CTEPXHEM, H3 MacCHBaA.

2. Uamenure IOpdOnOK MacCuBa Tak, d4YTOObB BCE DIEMeHTHE CO 3HAUEHUIMH, MEHBIMMH, UYeM Touka
IOBOPOTA, NPUXOOUIHU MMepeln TOUKOH MOBOpPOTAa, TOrma Kak BCE SJIEeMEeHThl CO 3HAUYEeHHIMU OOolble, UYeM
TOUKa [OBOPOTAa, IIOCHEe Hero (paBHBIE 3HAUEHUY MOI'YT HUOTH B JHOOOM crnyuae) . [locme sTOro
pasfueHud CTEepXeHb HAXOOUTCH B CBOEM IIOCIENHEM I[IONOXEeHHH. DTO Hal3bkiBAeTCd olepalued pasnena.

w

PeKprHBHO HpHMeHHﬁTe BRIIEYKa3aHHBIE Warvd X I[NOOMATPHLYy SJIE€MEHTOB C MEHBUHMHMH 3HAUYEHHIMH H
OTHOEIBbHO X IMNOOMATPHLYy 3SIEMEHTOB C 6onee BLICOKUMM 3HAUESHUSIMHU.

mutating func quickSort () -> Array<Element> {

func gSort (start startIndex: Int, _ pivot: Int) {
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if (startIndex < pivot) {
let iPivot = gPartition(start: startIndex, pivot)
gSort (start: startIndex, iPivot - 1)
gSort (start: iPivot + 1, pivot)

}
gSort (start: 0, self.endIndex — 1)
return self

mutating func gPartition (start startIndex: Int, _ pivot: Int) -> Int {

var wallIndex: Int = startIndex

//compare range with pivot
for currentIndex in wallIndex..<pivot {

if self[currentIndex] <= self[pivot] {
if wallIndex != currentIndex {
swap (&self [currentIndex], &self[walllIndex])

//advance wall
wallIndex += 1

//move pivot to final position
if wallIndex != pivot {

swap (&self[wallIndex], &self[pivot])
}

return wallIndex

I'padpux, Trie, Stack

rpadux

B undopmMaTHke rpad npencraBndeT coboH abCTpakTHBIE TUII OAHHBIX, KOTOPHIH NpelHasHadYeH Oid
peanuszaluy HEOPHEHTHPOBAHHOTIO rpaduka U OPHUEHTHUPOBAHHBEIX IpadUueCKMUX KOHLEIILHUH U3 MaTeMaTHKH.
CTpyxTypa OaHHBX rpada COCTOHUT M3 KOHEUYHOro (M, BO3MOXHO, H3MEHSEMOIO) MHOXECTBa BEPIHUH HIH
Y3JI0B HIHK TOUEK BMeCTe C HabOpOM HEeYHNOPSOOYEHHBIX INap STHX BEPIMH OIS HEOPHEeHTHPOBAHHOIO rpada
ninn Habopa YNOPSNOYEHHBIX Iap OIS OPHUEeHTHUPOBAHHOrO rpada. OTH Iapsl M3BECTHH Kak pebpa, IOYyTH HIH
NTHMHHUK OIId HEOPHEHTHPOBAHHOroO rpada M kak CTPEeNKH, HanpaBleHHbe pefpa, HanNpaBleHHbBE OYIH HIH
HalpaBIlEeHHblE ITHHHUM OJd OPHEHTHPOBAHHOIO rpada. BepmuHbl MOryT OBITh YaCTBIO CTPYKTYPH rpada HIH
MOTYT OBITb BHEMNHHMH OOBEKTAaMH, NPEINCTAaBIEHHBIMU LENBMH HHIEKCaMH HIH CChIkaMu. CTPYKTypa DOaHHBIX
rpada Takxe MOXET acCCOLHHPOBAThH C KaxOplM pefpoM HEKOTOpOe 3HadeHHe Kpad, Takoe Kak CHMBoOIHueckad
MeTKa HIH YHCIOBOH aTpuOyT (CTOHMMOCTBL, €MKOCTb, ONHHa M T. [.). (BuUkHUNeOgud, HCTOUHHK )

//

// GraphFactory.swift

// SwiftStructures

//

// Created by Wayne Bishop on 6/7/14.

// Copyright (c) 2014 Arbutus Software Inc. All rights reserved.
//

import Foundation
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public class SwiftGraph {

//declare a default directed graph canvas
private var canvas: Array<Vertex>
public var isDirected: Bool

init () {
canvas = Array<Vertex> ()
isDirected = true

//create a new vertex
func addVertex(key: String) -> Vertex {

//set the key
let childVertex: Vertex = Vertex ()
childVertex.key = key

//add the vertex to the graph canvas
canvas.append (childVertex)

return childVertex

//add edge to source vertex

func addEdge (source: Vertex, neighbor: Vertex, weight: Int) {

//create a new edge
let newEdge = Edge ()

//establish the default properties
newEdge.neighbor = neighbor
newEdge.weight = weight
source.neighbors.append (newEdge)

print ("The neighbor of vertex: \ (source.key as String!) is \ (neighbor.key as
String!)..")

//check condition for an undirected graph
if isDirected == false {

//create a new reversed edge
let reverseEdge = Edge ()

//establish the reversed properties
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reverseEdge.neighbor = source
reverseEdge.weight = weight
neighbor.neighbors.append (reverseEdge)

print ("The neighbor of vertex: \ (neighbor.key as String!)
String!)..")

/* reverse the sequence of paths given the shortest path.
process analagous to reversing a linked list. */

func reversePath(_ head: Path!, source: Vertex) -> Path! {

guard head != nil else {
return head

//mutated copy
var output = head

var current: Path! = output
var prev: Path!
var next: Path!

while (current != nil) {
next = current.previous
current .previous = prev
prev = current
current = next

//append the source path to the sequence
let sourcePath: Path = Path{()

sourcePath.destination = source
sourcePath.previous = prev

sourcePath.total = nil

output = sourcePath

return output

//process Dijkstra's shortest path algorthim

is \ (source.key as
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func processDijkstra(_ source: Vertex, destination: Vertex) -> Path? {

var frontier: Array<Path> = Array<Path> ()
var finalPaths: Array<Path> = Array<Path> ()

//use source edges to create the frontier

for e in source.neighbors {

let newPath: Path = Path()

newPath.destination = e.neighbor

newPath.previous = nil
newPath.total = e.weight

//add the new path to the frontier
frontier.append (newPath)

//construct the best path
var bestPath: Path = Path{()

while frontier.count != 0 {
//support path changes using the greedy approach
bestPath = Path()
var pathIndex: Int = 0
for x in 0..<frontier.count {
let itemPath: Path = frontier([x]
if (bestPath.total == nil) || (itemPath.total < bestPath.total) {

bestPath = itemPath
pathIndex = x

//enumerate the bestPath edges
for e in bestPath.destination.neighbors {

let newPath: Path = Path()
newPath.destination = e.neighbor

newPath.previous = bestPath
newPath.total = bestPath.total + e.weight

//add the new path to the frontier
frontier.append (newPath)
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//preserve the bestPath
finalPaths.append (bestPath)

//remove the bestPath from the frontier
//frontier.removeAtIndex (pathIndex) - Swift2
frontier.remove (at: pathIndex)

} //end while

//establish the shortest path as an optional
var shortestPath: Path! = Path()
for itemPath in finalPaths {
if (itemPath.destination.key == destination.key) {

if (shortestPath.total == nil) || (itemPath.total < shortestPath.total) {
shortestPath = itemPath

return shortestPath

///an optimized version of Dijkstra's shortest path algorthim
func processDijkstraWithHeap (_ source: Vertex, destination: Vertex) -> Path! {

let frontier: PathHeap = PathHeap ()
let finalPaths: PathHeap = PathHeap ()

//use source edges to create the frontier

for e in source.neighbors {
let newPath: Path = Path{()
newPath.destination = e.neighbor

newPath.previous = nil
newPath.total = e.weight

//add the new path to the frontier
frontier.enQueue (newPath)
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//construct the best path
var bestPath: Path = Path{()
while frontier.count != 0 {
//use the greedy approach to obtain the best path

bestPath = Path()
bestPath = frontier.peek/()

//enumerate the bestPath edges

for e in bestPath.destination.neighbors {
let newPath: Path = Path()
newPath.destination = e.neighbor

newPath.previous = bestPath
newPath.total = bestPath.total + e.weight

//add the new path to the frontier

frontier.enQueue (newPath)

//preserve the bestPaths that match destination
if (bestPath.destination.key == destination.key) {
finalPaths.enQueue (bestPath)

//remove the bestPath from the frontier
frontier.deQueue ()

} //end while

//obtain the shortest path from the heap
var shortestPath: Path! = Path()
shortestPath = finalPaths.peek ()

return shortestPath

//MARK: traversal algorithms

//bfs traversal with inout closure function
func traverse(_ startingv: Vertex, formula: (_ node: inout Vertex) ->
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//establish a new queue
let graphQueue: Queue<Vertex> = Queue<Vertex> ()

//queue a starting vertex
graphQueue.enQueue (startingv)

while !graphQueue.isEmpty () {

//traverse the next queued vertex
var vitem: Vertex = graphQueue.deQueue () as Vertex!

//add unvisited vertices to the queue
for e in vitem.neighbors {
if e.neighbor.visited == false {
print ("adding vertex: \ (e.neighbor.key!) to queue..")
graphQueue.enQueue (e.neighbor)

/*
notes: this demonstrates how to invoke a closure with an inout parameter.
By passing by reference no return value is required.

=)

//invoke formula

formula (&vitem)

} //end while

print ("graph traversal complete..")

//breadth first search
func traverse(_ startingv: Vertex) {

//establish a new queue
let graphQueue: Queue<Vertex> = Queue<Vertex> ()

//queue a starting vertex

graphQueue.enQueue (startingv)

while !graphQueue.isEmpty () {

//traverse the next queued vertex
let vitem = graphQueue.deQueue () as Vertex!
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guard vitem != nil else {
return

//add unvisited vertices to the queue
for e in vitem!.neighbors {
if e.neighbor.visited == false {

print ("adding vertex: \ (e.neighbor.key!) to queue..

graphQueue.enQueue (e.neighbor)

vitem!.visited = true

print ("traversed vertex: \ (vitem!.key!)..")

} //end while

print ("graph traversal complete..")

} //end function

//use bfs with trailing closure to update all values
func update (startingv: Vertex, formula: ((Vertex) -> Bool)) {

//establish a new queue
let graphQueue: Queue<Vertex> = Queue<Vertex> ()

//queue a starting vertex
graphQueue.enQueue (startingv)

while !graphQueue.isEmpty () {

//traverse the next queued vertex

let vitem = graphQueue.deQueue () as Vertex!
guard vitem != nil else {
return

//add unvisited vertices to the queue
for e in vitem!.neighbors {
if e.neighbor.visited == false {

print ("adding vertex: \ (e.neighbor.key!) to queue.

graphQueue.enQueue (e.neighbor)

//apply formula..
if formula(vitem!) == false {
print ("formula unable to update: \ (vitem!.key)")

")

.")

https://riptutorial.com/ru/home

57



else {
print ("traversed vertex: \ (vitem!.key!)..")

vitem!.visited = true

} //end while

print ("graph traversal complete..")

Trie

B mudopmaTuke trie, Takxe HasbBaeMoe LHPPOBEIM IEePEBOM, a HWHOrma KM JgepeBoM radix HIM OepeBOM
npedukca (Mo Mepe HX I[OHCKA IO NpedHkcaM), dIBNIEeTCd CBOEro poma OEepPeBOM IOHCKAa — YIOPALOYEeHHOH
CTPYKTYPOH DaHHBIX OepeBa, KOTopad HCIONb3YeTCd ONd XPaHeHHd OHHAMHYeckKoro Habopa HIH
aCCOILIMaTUBHOTO MAacCCHB, TIIe KIHOYHM OOCBIUHO HBIJIOTCY CTPOKaMH. (BHKHIEOWd, HCTOUHHK )

//

// Trie.swift

// SwiftStructures

//

// Created by Wayne Bishop on 10/14/14.

// Copyright (c) 2014 Arbutus Software Inc. All rights reserved.
//

import Foundation

public class Trie {

private var root: TrieNode!

init () {

root = TrieNode ()

//builds a tree hierarchy of dictionary content

func append(word keyword: String) {

//trivial case
guard keyword.length > 0 else {
return

var current: TrieNode = root
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while keyword.length != current.level {
var childToUse: TrieNode!
let searchKey = keyword.substring(to: current.level + 1)

//print ("current has \ (current.children.count) children..")

//iterate through child nodes
for child in current.children {

if (child.key == searchKey) {
childToUse = child
break

//new node
if childToUse == nil {

childToUse = TrieNode ()
childToUse.key = searchKey
childToUse.level = current.level + 1
current.children.append (childToUse)

current = childToUse

} //end while

//final end of word check

if (keyword.length == current.level) {
current.isFinal = true
print ("end of word reached!")

return

} //end function

//find words based on the prefix
func search (forWord keyword: String) -> Array<String>! {

//trivial case
guard keyword.length > 0 else {
return nil
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var current: TrieNode = root
var wordList = Array<String> ()

while keyword.length != current.level {

var childToUse: TrieNode!

let searchKey = keyword.substring(to: current.level + 1)

//print ("looking for prefix: \ (searchKey)..")

//iterate through any child nodes
for child in current.children {

if (child.key == searchKey) {
childToUse = child
current = childToUse
break
}
}
if childToUse == nil {

return nil

} //end while

//retrieve the keyword and any descendants
if ((current.key == keyword) && (current.isFinal)) {
wordList.append (current.key)

//include only children that are words
for child in current.children {

if (child.isFinal == true) {
wordList.append(child.key)

return wordList

} //end function

(GitHub, wuncTounux )

cTex
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B uHbOpMaTHKE CTEK NpencTaBndeT coOoH abCTpakTHBIE TUII OAaHHBIX, KOTOPHIH CIYXHUT B kauecTBe Habopa

DIEMEHTOB C OBYMYA OCHOBHEIMH OIl€epPaludMU: pUSh, KOTOprE ,]],OGaEHSIe’I‘ DIEMEHT B KOIIJIEKLUHO U POop,

KOTOPLIM ynandeT MNOCHenHuH NOoOCAaBIEHHBIM SEeMeHT, KOTOPhH eme He Obul ymaneH. [Iopdmnok, B KOTOPOM

DIEeMEeHThl BEIXONAT U3 CTekKa, MNPHBOOUT K €ro albTepHAaTUBHOMYy uHMeHM LIFO (mnng nocnemnHero, IepBOro

BrIxOma) . Kpome ToOro, omnepauud peek MOXeT naTh OOCTYI K BepmuHe 6e3 H3MeHeHUd cTeka. (Bukunenud,
HCTOYHHUK )
CM. HudopMalLmoO O NHULEH3WM HHXEe KU HCXOOHBIH HCTOUYHHK koma B ( github )

//

// Stack.swift

// SwiftStructures

//

// Created by Wayne Bishop on 8/1/14.

// Copyright (c) 2014 Arbutus Software Inc. All rights reserved.

//

import Foundation

class Stack<T> {

private var top: Node<T>

init () {
top = Node<T> ()

//the number of items - O (n)
var count: Int {

//return trivial case
guard top.key != nil else {
return 0

var current = top
var x: Int =1

//cycle through list

while current.next != nil {
current = current.next!
X += 1

return x

//add item to the stack
func push (withKey key: T) {

//return trivial case
guard top.key != nil else {
top.key = key
return

https://riptutorial.com/ru/home

61


https://en.wikipedia.org/wiki/Stack_(abstract_data_type)
https://github.com/waynewbishop/SwiftStructures/blob/master/Source/Factories/Stack.swift

//create new item
let childToUse = Node<T> ()
childToUse.key = key

//set new created item at top
childToUse.next = top
top = childToUse

//remove item from the stack
func pop () {

if self.count > 1 {
top = top.next
}
else {
top.key = nil

//retrieve the top most item
func peek () -> T! {

//determine instance
if let topitem = top.key {
return topitem

else {
return nil

//check for value
func isEmpty () -> Bool {

if self.count == 0 {

return true

else {

return false

Nunensug MIT (MIT)
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Copyright (c) 2015, Wayne Bishop & Arbutus Software Inc.

Paspemel—me 6ecninaTHO npenocTaBlldeTCcd J'II-O60My nHLy, IIONYUYHBIIEMY XOIIHIO 2TOI'O

NPOrPaMMHOTO O6ecCneueHHd U CBYB3aHHHIX C HHUM PaHioB LOKYyMeHTalUuu («IlporpaMMHOe

obecrieuenue»), nnd paboTol C [IporpaMMHEIM ofecneueHHeM 0e3 KakKUX—IHOO OrpaHHUYEeHHH,

BKIroua 4, 6es Ol"paHI/I‘{eHI/II;I, IpaBa HCIOINB30OBATH, KOIHPOBATH, H3IMEHIdThH, O6"I:>€,H,HHSITB ’

nyGIHUKOBaTh, PAaCIPOCTPAaH4dTh, CYOIHLEH3HPOBATb U / HIM NPONABAThH KOMHH [I[POrpPaMMHOTO

ofecrneueHnd U pas3pemaTh nHlaM,
COBMIONEHUN CIEenVIIUX YCIOBUH:

KOTOPEIM IHNPpenoCTaBlIdeTCd HporpaMMHoe o6ecneqe1—me, npu

BrmmeyrnoMaHyTOe yBeIOMIeHHe 00 aBTOPCKHX IIpaBax M 2TO YBEIOMIEHHE O pPa3pelleHHH [IOJIXHE

OBITH BKIIIOUEHBl BO BCE KOIMUU UIHU

CYyHmEeCTBEHHbBIE YAaCTHU [lporpaMMHOTO oObOecleueHud.

[IPOCPAMMHOE OBECHEYEHHUE NPEIOCTABISETCS «KAK ECTb», BE3 KAKUX-JIUBO CAPAHTHH, SBHBX
UM [OOPA3YMEBAEMHIX, BKIIOYAS, HO HE OTUPAHMUYMBASCH CAPAHTHUSIMH KOMMEPYECKOH IEHHOCTH,
NPUCOOHOCTH [OJS1 ONPENENEHHON LEIM W HEHAPYIIEHHMS. HU IIPH KAKUX OBCTOSITEIBCTBAX ABTOPH
UM ABTOPCKUE [EPXATENM HE HECYT OTBETCTBEHHOCTH 3A JIOBHE NPETEH3MH, YBHTKU HIH
IPYCHE OTBETCTBEHHOCTH, KAKHE-JIMBO IEHCTBHUS KOHTPAKTA, IEHCTBHUS HNIM OPYLHX,
BO3HHUKAIKUX K3 HECOBEPHIEHHOJIETHHX WIM B CBS3U C NPOIPAMMHBHM OBECIEYEHHEM HWIIH
HCIONBb30BAHUMEM WM IOPYCHMU IENAMU B IIPOIPAMMHOI'O OBECIEYEHHSA.

[lpouuTaniTe AnroputMel ¢ Swift oHmaun:
swift

https://riptutorial.com/ru/swift/topic/9116/anropurme—c—
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raaBa 1l1: Baoxu

Berynaenune

U3 Swift Documentarion

COBOPYT, UTO 3aMblKaHHE BBIXOOHUT H3 DYHKLMHH, KOI'La 3aMblKaHHE I[epefaeTcd Kak apryMeHT GyHKLHH, HO
BBIBLIBAETCSH I[IOCNE BO3BpameHud GyHKUHUH. Korma Bel o6bgaBngeTe PYHKIIHIO, KOTOpasd MNPHHHUMAaET 3aMblKaHue
Kakx OOHH M3 e€e IapaMeTpoB, BH MOXeTe HamnucaTb (@escaping mepen THINOM MapameTrpa, uTOOB yKasaThb,
YTO 3aKpLITHE paspeleHo.

Examples

Hesxpaunupyiee s3axpsiTHE

B Swift 1 u 2 no yMONYAHHIO 3aKPHIBAIOTCH I[IapaMeTphl 3aKpPbITHd. ECIM BBl 3HANH, YTO Bale 3aKPHITHE HE
YCKONB3HET OT Tena PyHKLHH, BB MOXEeTE IOMETHTh NapaMeTp aTpubyrtoM @noescape.

B Swift 3 »TO HaobopOoT: mapaMeTpb 3aKPBITHYI IO YMOIYAHHIO HE SDKPAHUPYIOTCHI. ECIM Bbl HaMeEpPEeHH
uszbexaTb STOH QYHKLMHH, BBl NOIXHE [NOMETHUTHL ee arTpubyTtoMm @escaping.

class ClassOne {
// @noescape is applied here as default
func methodOne (completion: () —-> Void) {

//

class ClassTwo {
let obj = ClassOne ()
var greeting = "Hello, World!"

func methodTwo () {
obj.methodOne () {

// self.greeting is required
print (greeting)

3axKpeITHE KPBIUKH

U3 Swift Documentarion
@escaping
[Ip¥MEeHUTE BTOT aTPUOYT K THUIY [NapaMeTpa B OOBLIBIEHHUM MeTONA UK GYHKIHUH, UYTOOGLI
ykasaTb, YTO 3HAuUeHHEe [apaMeTpa MOXeT OBITh COXPAHEHO ONnd MNOCIEeNVIONero BHIIOIHEHUd. ITO

O3HayaeT, UTO 3HAUeHHEe II03BOJNJIET [epPeXUThb BpPeMd XHU3HM BhI3OBa. l[lapaMeTphl THUIA QYHKLUHU
c aTpubyToM Tula escaping TpebyioT 4BHOTO HCIONb30BaHud self. mnngd CBOHUCTB HMIK METOLOB.

class ClassThree {

var closure: (() —> ())~?
func doSomething (completion: @escaping () —-> ()) {
closure = finishBlock
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B mpuBemEeHHOM Bhlle NpUMepe ONOK 3aBeplleHHd COXPAaHIeTCd B 3aKpPBITHH U OyneT OyKBalbHO XHUTb BHE
BrI3OBa dyHkUHH. TaxuMm ofpasoM, complier 3acTaBUT OTMeuaTh ONOK 3aBeplleHHd kKak @ escaping.

[lpouuTanTe Brnoxu oHnawH: https://riptutorial.com/ru/swift/topic/8623/6noxu
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rnasa 12: Bysesnl

Examples

4dro Takxoe Bool?

Bool - 2TO noruwueckuid THUII C OBYMY BO3MOXHBIMH 3HaueHUdMU: true u false

let aTrueBool = true
let aFalseBool = false

Bools HCHONB3VIOTCY B ONepaludx YIPaBlIeHHd MNOTOKOM Kak ycnoBud. Onepartop if HMcnombayeT JIOruyeckoe
yCIOBHE [ONd ONpelnelleHHd TOro, KakoH 610K kKoma 3amlyckaThb:

func test (_ someBoolean: Bool) {
if someBoolean {
print ("IT'S TRUE!")
}
else {
print ("IT'S FALSE!")

}
test (aTrueBool) // prints "IT'S TRUE!"

OrmenunTe Bool c nomomeio nmpeduxca! omepaTop

[lpeduxc ! omepaTop BO3BpallaeT JOTHYECKOEe OTpPHLAHHE CBOero apryMmenra. To ecTh, !true Bo3Bpamaer
false , a !false BosBpamaeT true

print (!true) // prints "false"
print (!false) // prints "true"

func test (_ someBoolean: Bool) {

if !someBoolean {
print ("someBoolean is false")

JorHueckHe JIOrHYECKHE OIlepaTOPEH!

Onepatop OR (|]) BO3BpamaeT true, eCnu OOMH H3 [BYX ONEPaHOOB HMEET 3HaueHHe true, HHaAUe OH
BosBpamaeT false. Hampumep, CHenyiOUmU¥ KOH OLEHMBAETCH KakK MCTHUHHLBIM, [OCKOILKY IO KpauHel Mepe
OOHO M3 BEIPAXeHHH C 06eux CTOpPOH omepartopa OR paBHO true:

if (10 < 20) || (20 < 10) |

print ("Expression is true")

OnepaTtop AND (&&) BoO3BpamaeT true, Tonbko ecnu oba onepaHma OLEHUBAIOTCY KakK HCTUHHHBE. Clenyromui
npuMep BepHeT false, NOTOMYy YTO TONBKO OOHO M3 [OBYX BHEIPAXEHHHM OllepaHIa [NPUHMMaeT 3HaueHHe true:
if (10 < 20) && (20 < 10) {

print ("Expression is true")

Onepatop XOR (") BosBpamaeT true, ecnu OOMH U TOIbKO OOHH H3 OBYX OIEPaHIOB OLEHHBaeTCd Kak
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true. HampuMep, chnenyinui Xomn BepHeT true, IOCKONbKY TOIbKO ONHWH ONEpaTop HMeeT 3HaueHHe true:

if (10 < 20) ~ (20 < 10) {
print ("Expression is true")

ByJieBrl H BCTPOEHHBIE YCJOBHS

YucTeHE crnocof ofpaborTku OyNeBEHX CTPOK — HCIOONL30BaTh inline-ycnoBue ¢ a? b: ¢ TPOHHOH oONnepaTop,
KOTOPBIM 4BIIETCHd YaCTbIO OCHOBHEIX Olepanud Swift.

BeenmeHHOE yClnoBHE COCTOHT H3 TpeX KOMIIOHEHTOB:

question ? answerIfTrue : answerIfFalse

roe question - ®TO noruueckoe 3HAUEHHE, KOTOPOE BHIUHCIFeTCd, U answerlfTrue - 2TO 3HauUeHUE,
BO3BpamaeMoe, eClIH BONpPOC BepeH, a answerlfFalse - »T0O 3HaueHWe, BO3BpamaeMoe, e€CIH BOINPOC
HEBEPEH.

BMMerHBeﬁeHHOG BEIPAXEHHE TakKoe Xe, Kak:

if question {
answerIfTrue

} else {
answerIfFalse

C BCTPOEHHBIMHM YCIIOBHBIMH BBEIPAXEHHIMH BBl BO3BpaAllaeTe 3HAUEHHE Ha OCHOBE JNOTI'HMUeCKOoro:

func isTurtle (_ value: Bool) {
let color = value ? "green" : "red"
print ("The animal is \ (color)")

isTurtle (true) // outputs 'The animal is green'
isTurtle (false) // outputs 'The animal is red'

Bel TakXe MOXeTe BLBI3BIBATbH MeTOIbl Ha OCHOBE JIOTIHYeCKOI'O 3HAUYEeHUd:

func actionDark () {
print ("Welcome to the dark side")

func actionJedi () {
print ("Welcome to the Jedi order")

func welcome (_ isJedi: Bool) {
isJedi ? actionJedi() : actionDark ()

welcome (true) // outputs 'Welcome to the Jedi order'
welcome (false) // outputs 'Welcome to the dark side'

BHyTpeHHHe YCIOBHEIE o603HAUEHUY [TO3BOINLIOT BBIIOJIHATE YHUCTOE OOHOCTPOUYHOE BBIUHCIIEHHE GYHGBHX

OLIEHOK

pouuTadiTe Bymneswl ounadu: https://riptutorial.com/ru/swift/topic/735/6ynesul
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rnasa 13: BeicTpele ¢yHxuum Advance

Berynaenune

flatMap ¢yHKLUHH, TaxHe kak map ,

Pa3nIrWYHBIMHU THIIAMHU KOHHeKHHﬁ,

dopme.

Examples

flatMap ,

BBeneHHe C NpPenBapHTEJILHBIMH PYyHKUHSIMH

[laBalTe pacCMOTPUM ClieHApPHH,

struct User {
var name: String
Int

var country:

var age:
String?

//User's information

filter u reduce

let userl = User (name: "John", age: 24, country: "USA")
let user2 = User (name: "Chan", age: 20, country: nil)
let user3 = User (name: "Morgan", age: 30, country: nil)
let user4 = User (name: "Rachel", age: 20, country: "UK")
let user5 = User (name: "Katie", age: 23, country: "USA")
let user6 = User (name: "David", age: 35, country: "USA")
let user7 = User (name: "Bob",age: 22, country: nil)
//User's array list

let arrUser = [userl, user2, user3, userd4, userb5, usero,

SYHKLUHS KapThI:

y HCIIOINB3YIOTCY OIId pa6OTH (o}

TakMMH kxak Array u Dictionary. IIpenBapHTenbHble PYHKLHH OOBIUHO

Tpe6wa HeOOIbIOr O Koma ¥ MOryT OBITHE COEOUHEHH BMeCTe, uTOOBl CO3OATh CIIOXHYIO JIOI'HMKY B KpaTKOﬁ

4yTOOBl Nyulle MOHATHL PYHKIHIO MNPOIBHUXEHHUI,

user7]

chonbsyﬁme XKapTy LI4d LHHUKIHYECKOI'O IIepeMelleHHd I10 KOIJIJIEeKIHHU U HpHMeHSII:ITe OOHY U Ty Xe& OIllepalHro K

KaxmngoMy OSIEMEHTY KOIJIEeKIHH.

PYHKIHMYE mMap BO3BpallaeT MacCHBb,

comepXamui pPe3yilbTaThl NPUMEHEHUd

$YHKLHH Opeobpa30BaHHUYI HIH NpeobpasoBaHUd OId KaXOoI'oO 2IeMeHTa.

//Fetch all the user's name from array

let arrUserName =
"David", "BOb"]

SYHKLUHS MJOCKOH KapTHI:

Camoe IIpoCTOE HCIOIb30OBaHHE — 3TO

arrUser.map ({ $0.name })

TO,

// ["John",

// Fetch all user country name & ignore nil value.

let arrCountry =

SyHKIHS dHIBTPA:

Ucrnonb3y#uTe GUILTP,

DIEMEeHTEH],

arrUser.flatMap ({ $0.country })

//

yTOOBl nepebupaTh KONIEKLMIO M BO3BpamaTb MacCHB,
KOTOpBIE COOTBETCTBYVIOT yCNOBHIO include.

// Filtering USA user from the array user list.

let arrUSAUsers =

arrUser.filter ({ $0.country ==

"USA" })

"Chan",

["USA",

"Morgan", "Rachel", "Katie",

UTO Hal3BaHHe IpenrolaraeT CrilagHuTb KOIIIEeKIIHIO KOHJ’IeKLII/II;I.

"UK", "USA", "USA"]

COoImepXamui TOJNbKO Te

// [userl, userb5, user6]

// User chaining methods to fetch user's name who live in USA
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let arrUserList = arrUser.filter({ $0.country == "USA" }).map({ $0.name }) // ["John",
"Katie", "David"]

CoxkpaueHnue:

Ucnionb3yHuTe cokpameHue, 4TOoOb OOBLEOUHUTHL BCE SIEMEHTHl B KOJIIEeXKIMH, UTOOb CO30aTh OOHO HOBOE
3HaUYeHUEe.

Swift 2.3: -

//Fetch user's total age.
let arrUserAge = arrUser.map({ $0.age }).reduce(0, combine: { $0 + $1 }) //174

//Prepare all user name string with seperated by comma
let strUserName = arrUserName.reduce ("", combine: { $0 == "" 2 $1 : $O0 + ", " + $1 }) // John,
Chan, Morgan, Rachel, Katie, David, Bob

Swift 3: -

//Fetch user's total age.
let arrUserAge = arrUser.map({ $0.age }).reduce(0, { $0 + $1 }) //174

//Prepare all user name string with seperated by comma
let strUserName = arrUserName.reduce("", { $0 == "" 2 $1 : $O0 + ", " + $1 }) // John, Chan,
Morgan, Rachel, Katie, David, Bob

Cramagursb MHOI‘OMeprlI\:! MaCCHB

UYToBHl CruagUTb MHOIOMEPHEIM MacCHB B EINUHBEIM pasMep, uHchnonb3yiorcd dyHkuuu flatMap advance. Jpyrum
BapHaHTOM HCIIONb30OBAHUY HBNIeTCd NpeHebpexeHHe 3HaueHueM nil u3 3HaueHHP MacCHBaA U OTOOPAXEHHUd.
[laBauTe NOPOBEPUM, HAIPUMED:

[IpenIoNoXuM, y HAC €CTb MHOTIOMEPHBIH MaCCHB IOPOLOB, M Mbl XOTHM OTCOPTHPOBATL CIHCOK HMEH T[OPOMLOB
B INOpSIKe BO3pacTaHHd. B 3TOM cinydae Mbl MOXEM HCIONb30BaTh PyHkUmo flatMap, Hanpumep: -

let arrStateName = [["Alaska", "Iowa", "Missouri", "New Mexico"], ["New York", "Texas",
"Washington", "Maryland"], ["New Jersey", "Virginia", "Florida", "Colorado"]]

[IooroToOBKa ONHOMEPHOTO CIMHCKa U3 MHOIOMEPHOI'O MAacCCHBa,

let arrFlatStatelList = arrStateName.flatMap({ $0 }) // ["Alaska", "Iowa", "Missouri", "New
Mexico", "New York", "Texas", "Washington", "Maryland", "New Jersey", "Virginia", "Florida",
"Colorado"]

g COPTUPOBKM 3HAUEHHH MaCCHBa Mbl MOXEM HCIONb30BATH OMNEPAaLMO LENOYKM HIM COPTHPOBATH MIOCKHH

MaccHB. Huxe NpHBeOeH NPHMEP ONepalHdH LeNouKH,

// Swift 2.3 syntax

let arrSortedStatelist = arrStateName.flatMap({ $0 }).sort(<) // ["Alaska", "Colorado",
"Florida", "Iowa", "Maryland", "Missouri", "New Jersey", "New Mexico", "New York", "Texas",
"Virginia", "Washington"]

// Swift 3 syntax

let arrSortedStatelist = arrStateName.flatMap({ $0 }).sorted(by: <) // ["Alaska", "Colorado",
"Florida", "Iowa", "Maryland", "Missouri", "New Jersey", "New Mexico", "New York", "Texas",
"Virginia", "Washington"]

[lpouuTanTe BricTprie dyHkuuu Advance oHnawH: https://riptutorial.com/ru/swift/topic/9279/6ricTpLie—
dyHkuuu—-advance
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rnaBa 14: BeicTpeii HTTP-cepBep oT Kitura

Berynaenune

Kitura cepBep c Kitura

Kitura - 2710 Beb6-dpeHMBOPK, HAMNHCAHHBIHE OBICTPO, KOTOPBIM CO3IaH Ond Beb6-cepBHCOB. OueHb JEerko
HacTpouTh HTTP-3anpoce. [Ong cpenel Tpebyercd nubo OS X c ycraHoeneHHod XCode, nubo Linux,
paborardnad nomn yrnpasineHueM Quick 3.0.

Examples

IlpuseT, MHP

xondurypauusa

Cuauana cospauite datin Package.swift. 3To datin, koTopeH coofmaeT swift-koMnumndtopy, TI'Ie HAXOOATCY
6ubnuoTexu. B STOM NPHUBETCTBEHHOM MHPE MEl HCIONb3yeM peno3uTopuu GitHub. Ham vHyxHH Kitura u
HeliumLogger . [loMecTuTe CHNenyiqu¥ kKon BHYTpu Package.swift. B HeM ykasaHO HasBaHWe MpPOeKTa Kak
kitura-helloworld, a Taxxe URL-ampeca 3aBUCHUMOCTEH.

import PackageDescription
let package = Package (
name: "kitura-helloworld",
dependencies: [
.Package (url: "https://github.com/IBM-Swift/HeliumLogger.git", majorVersion: 1,

.Package (url: "https://github.com/IBM-Swift/Kitura.git", majorVersion: 1, minor:

3areM cos3malTe Hamnky OO HasBaHHeM «HCTOUHHMKU». BHYTpH cos3maiTe dann c uMeHeM main.swift. 3To
dakn, B KOTOPOM MBI pealu3yeM BCIO JIOTHKY IS STOrO NPHIOXEeHHdI. BBegUTe CHenyKHH KOO B 3TOT
OCHOBHOH daHi.

UMnopTHpoBaTh OHONMHMOTEKH M BKIIOYUTL BEeIEeHUE XypHala

import Kitura
import Foundation
import HeliumLogger

HeliumLogger.use ()

NobaBneHHe MapmpyTH3aTopa. MapmpyTH3aTop ykaseBaeT nyThb, Tun u T. . HTTP-3ampoca. 3OeCb MH
noBaBndgeMm obpaboruuk 3anpoca GET, xoTopw# neuartaeT Hello world , a 3aTeM MOYTOBHIH 3ampoc,
KOTOPHIH YHTaeT OOLIYHBIE TEKCT H3 3alpoca M 3aTeM OTHIPaBlIdeT ero obpaTHO.

let router = Router ()

router.get ("/get") {
request, response, next in
response.send ("Hello, World!")
next ()

router.post ("/post") {
request, response, next in
var string: String?
do{
string = try request.readString()
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} catch let error {
string = error.localizedDescription

}
response.send ("Value \ (string!) received.")
next ()

YKaxuTe I[OPT OJId 3anycka CIyXObl

let port = 8080

CBIXHUTE MAPWPYTH3ATOP M HIOPT BMecTe u nobaBbTe ux kak HTTP-ceprBuc

Kitura.addHTTPServer (onPort: port, with: router)
Kitura.run ()

Ka3HHTBH

[lepelnuTe B KOPHEBYVIO MalkKy C nankod Package.swift u nankol Resources. BHIIOIHUTE CIemVIIYIO

xoMaHny. Komnungarop Swift aBTOMaATHUYeCKH 3arpys3HT ykKasaHHbE pecypce B nanky Package.swift B nanky

Packages, a 3aTeM CKOMIHIHPYET STH PeCcypcChl C MNoMombio main.swift

swift build

Korma cBopkxa s3aBepmeHa, HCHONHdIeMbd daun 6ymeT pasMemeH B 5TOM MecTe. [OBaxmsl MEeNKHUTE BTOT
UCHONHIEeMbIH dain, uToBhl 3alyCTHUTbL CEpPBEpP.

.build/debug/kitura-helloworld

yTBEepXnaThb

OTxpolite Bpaysep, BBemuTe localhost:8080/get kxax url u HaxMuTe enter. [lpuBeT, MUPOBAd CTPAHULA
OONXHa BHLIUTH.
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_ ® < > ) localhost

! Hello, World!

OTxpoiite npunoxenue HTTP-s3anpoca, pasMecTHTe OOLUHBIE TekcT Ha localhost:8080/post . Crpoxa
oTBeTa OTOOPA3UT BBEIEHHBIH TEKCT MNPaBHIBLHO.
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localhost:BOB0/post X +a

POST localhost:B080/post
Authorization Headers (1) Body @ Pre-reguest 5cr
form-data X-www-form-urlencoded '@ raw bin

1 S5ome text

Body Cookies Headers (4) Tests

Pretty Raw Preview Text En

1 Value Some text received.

pouuTadire BeicTpeii HITP-cepBep oT Kitura oHna#u: https://riptutorial.com/ru/swift/topic/10690/
BeicTpei—http-cepBep-oT—-kitura
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rnasa 15: BHeOgpeHHe 3aBHCHMOCTH
Examples

HHBEKLHS 3aBHCHMOCTEH C KOHTPOJIIEpaMH NPOCMOTPa

Beonuas uHBeKxuHsa Dependenct

[IpUIIOXEeHHEe COCTOHUT M3 MHOXeCTBa OOBEKTOB, KOTOPHIE B3aMMOLEHCTBYIOT IPYyr C OpyroM. O6BekTsl OOBIYHO
3aBHCHAT OT IOPYrux OOBEKTOB IS BHIIONHEHHd KakoW-nubo s3amauun. Korma o6bexT OoTBeuaeT 3a CCHUIKH Ha
CBOM COOCTBEHHBIE 3aBHUCHUMOCTH, OH MNPHBOIHUT K BHICOKOCBA3HOMY, TPYIHOLOCTYIIHOMY H TPYLHO
MEHSIEMYCH KOLY .

UHBEKLIME 3aBHCHMOCTEH — 5TO mablIoOH NPOEKTHUPOBAHHHA MNPOTrPAMMHOIo OOecCleueHHsd, KOTOPHIH pealusyer
UHBEPCHIO YIIPaBIEeHUd ONd pPas3pelleHHd 3aBHUCHUMOCTEH. HUHBEKLHA MNPOXOOUT 3aBHUCHUMOCTbH OT 3aBHUCHMOTO
ofbexTa, KOTOpHHE OymeT ee HCIONb30BaTb. JTO IMO3BONYET OTIENHTL 3aBUCHMOCTH KIHEHTAa OT I[IOBEIeHHUd
KIHEHTa, UYTO I[O3BOJNJET HENPHHYXOEHHO CB43bBIBATb MPHIOXEHHE.

He ciaenyeT nyTaTh C NPHBEONEHHBIM BhINE ONpeneJieHHEeM — HHBEeKLHS 3aBHCHMOCTH NPOCTO O3HadaeT

npenocTaBileHHEe OGBEeXTY CBOHX IEePEeMEeHHHIX 3K3eMmisapa.
9TO Tak MNPOCTO, HO 3TO HaeT MHOIO MNPEeHMyIecCTB:

® mpome NPOTeCTHPOBATH Ball KON (HMCHONbB3yd aBTOMAaTHUECKHE TECTH, TakKHe Kak TeCTh Ha eIHHHLY U
UI)

NPH HCIONb30OBAHHKM B TaHOEMe C IPOrPaMMHO-OPHEHTHPOBAHHBIM NPOTrPaMMHPOBAHHEM ylNpomaeT
M3MEeHEeHHEe pealu3alMuH OIpPemeleHHOIo Xiacca — npome pedakTOPpHPOBAThb

® OH genaeT kxopn 6onee MOILYNBHBEIM H MHOTI'OPAa30BBIM

CymecTBYVIOT TpU Haubojlee YacCTO HUCIONb3yeMbix crnocoba: HHbeknud 3aBucumocTed (DI) MoxXeT ObIThb
peanu3oBaHa B MNPHIOXEHHH:

1.BBon HHHLHANH3aTopa
2.BHpMCK HEOBUXUMOCTH

3. Ucrnonssosanue CTOpOHHUX HHPpacTpykTyp DI (Hanpumep, Swinject, Cleanse, Dip unu Typhoon)

EcTe vHTepecHad CTaThbd CO CChUIKaAMM Ha Opyrue crtaTbd O Injection Dependency, DO3TOMY IIPOBEepPLTE,
XOTHUTE INU BH yINyOUTbHCH B NPUHLUN DI M HMHBEPCHUU YIPABIEHUI.

[laBaliTe noxaxeMm, XKak HCHOONb30BaTh DI C kOHTponinepaMu View — eXeOHEeBHYIO 3alauy Oid CPpenHero
paspaboruuka 1i0S.

pumep 6e3 DI

Y Hac 6ymeT OBa KOHTpolnepa npocMmorpa: LoginViewController u TimelineViewController .
LoginViewController uHcnonbayeTcd OJId BXOOa B CHCTEMYy H IIOCIe YCIEmHOI'O 3aBeplleHHd, OH

nepexmounTcd Ha TimelineViewController. Ofa XOHTpoONnepa IPOCMOTPa 3aBUCHT OT

FirebaseNetworkService .

LoginViewController

class LoginViewController: UIViewController {

var networkService = FirebaseNetworkService ()

override func viewDidLoad () {
super.viewDidLoad ()
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TimelineViewController

class TimelineViewController: UIViewController {
var networkService = FirebaseNetworkService ()

override func viewDidLoad() {
super.viewDidLoad ()

@IBAction func logoutButtonPressed(_ sender: UIButton) {
networkService.logutCurrentUser ()

FirebaseNetworkService

class FirebaseNetworkService ({

func loginUser (username: String, passwordHash: String) ({
// Implementation not important for this example

func logutCurrentUser () {
// Implementation not important for this example

3TOT MNpPHMep OUYEeHb MNPOCT, HO MNPENINOJOXHM, UYTO y Bac ecThb 10 unu 15 pasnHUUHBIX KOHTPOIINEPOB
NpencTaBlIeHusd, a HEeKOTOphle M3 HUX TakxXe 3aBUCdT OT FirebaseNetworkService. B xako#—-TO MOMEHT BHI
XOTHUTE H3MEeHUTL Firebase B xauecTBe CBOEero BCIOMOIATENbHOI'O CEPBHCA C IMOMOIBIO BHYTPEHHEH
NIONOEPXKHU BameH KOMIaHHH. HId STOro BaM HYXHO OyOeT MNPOHTH Yepes3 KaXIbld KOHTPOJIIEP NPelCTaBlIeHUd
U H3MeHHTb FirebaseNetworkService c¢ nomomsio CompanyNetworkService. U ecnu HeXOTOpEE H3 METOLOB B
CompanyNetworkService u3MeHHNHUCH, y Bac 6ymeT MHOro paboTH.

TeCTI/IpOBaHI/Ie Mo,uyneﬁ u Ul He BXOIOHUT B o6beM 3TOTO npuMepa, HO €ClH BBl XOTHUTE O6’be,HI/IHI/ITI:> TeCTOBEIE
KOHTPOJIIIEPb! Hpe,H,C'TaBJ'IeHI/H;I C IIIOTHO CBY3aAaHHBIMM 3aBHCHMOCTHAMH, BaM 6y,11eT O4YeHb T4dXeJO 2TO InOellaThb.

[laBalTe mnepenumeM STOT NpuMep U mobaruMm Network Service B HamKM KOHTPONNEPH MPENCTaBIEHUH.

[IpuMep C HHBEKLHEH 3aBHCHMOCTEH

UYToBEl MakcuMalbHO HCNONb30BaTh Injection Dependency Injection, naBalTe onpenenuM
PYHKLHOHAIBHOCTE CETEeBOH CnyxObel B npoTokone. TakuM ofpas3oM, KOHTPOINEPhH NpPencTaBleHHH, 3aBUCIUE
OT CceTeBOH CnyxObl, Oaxe He HOIXHH 3HAThb O PealbHOH ee peanH3aliHH.

protocol NetworkService {
func loginUser (username: String, passwordHash: String)
func logutCurrentUser ()

HoBaBbTe peanusalmo npotokona NetworkService:

class FirebaseNetworkServiceImpl: NetworkService ({
func loginUser (username: String, passwordHash: String) ({
// Firebase implementation

func logutCurrentUser () {
// Firebase implementation
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NapaniTe uaMeHuM LoginViewController u TimelineViewController nng HCHONB30BAHUE HOBOIO MNPOTOKOIA

NetworkService BMecTO FirebaseNetworkService.
LoginViewController
class LoginViewController: UIViewController {
// No need to initialize it here since an implementation
// of the NetworkService protocol will be injected

var networkService: NetworkService?

override func viewDidLoad () {
super.viewDidLoad ()

TimelineViewController

class TimelineViewController: UIViewController {
var networkService: NetworkService?
override func viewDidLoad () {

super.viewDidLoad ()

@IBAction func logoutButtonPressed(_ sender: UIButton) {
networkService?.logutCurrentUser ()

Tenepb BCTaeT BOMNPOC: Xak Mbl BCTABISEeM MNPaBHIbHYIO peanusanmo NetworkService B
LoginViewController u TimelineViewController?

lNockxonbky LoginViewController dgBndeTCd HaudalbHBIM KOHTPOIINEPOM MNPEenCTaBileHUd u OymeT oTobpaxaTbCd

KaxmOeld paas, Korma NPHIOXeHHe 3anyckaeTcd, Mbe MOXEM BBOIWUThL BCe 3aBHCHMOCTH B AppDelegate

func application(_ application: UIApplication, didFinishLaunchingWithOptions launchOptions:
[UIApplicationLaunchOptionsKey: Any]?) —-> Bool {

// This logic will be different based on your project's structure or whether

// you have a navigation controller or tab bar controller for your starting view
controller

if let loginVC = window?.rootViewController as? LoginViewController {

loginVC.networkService = FirebaseNetworkServiceImpl ()
}

return true

B AppDelegate Mpl mpocTO 6epeM CCHIIKY Ha IIepPBHH KOHTponnep npencrtaBnexHud (LoginViewController)
BBOIOUM peanusaumo NetworkService ¢ HcHnonb3oBaHHEM MeTOLa BIPBICKA CBOHCTB.

Tenepb crHenyimad 3amgada — BHEOPUTHL peanusaunumo NetworkService B TimelineViewController. Cawmei#t
IpoCcToO¥ crmocob - crmenaTs 9TO, korma LoginViewController mnepexomutr k TimlineViewController.

Mel mo6aBUM KOO HHBEKIHH B MeTon prepareForSegue B LoginViewController (ecnu BH HCIONb3yeTe

OPyroH MOOXOHN ONd HAaBUTALMMH IO KOHTPONIepaM MNpenCTaBlIeHHH, MNOMECTUTE TaM KOO OId HHBEeKLUH) .

Teneprs kxnacc LoginViewController BRIIIGOUT CHenyionuM o6pas3oM:
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class LoginViewController: UIViewController {
// No need to initialize it here since an implementation
// of the NetworkService protocol will be injected
var networkService: NetworkService?

override func viewDidLoad () {
super.viewDidLoad ()

override func prepare (for segue: UIStoryboardSegue, sender: Any?) {
if segue.identifier == "TimelineViewController" {
if let timelineVC = segue.destination as? TimelineViewController {
// Injecting the NetworkService implementation
timelineVC.networkService = networkService

Mbl 3aXOHUHJIH, H BCe TaK NpPOCTO.

Tenepb HnpencTaBbTe, YTO MBI XOTHM I[IE€PEKIIOUHTL peanuszaumo NetworkService c Firebase Ha peanuzaumo
6oK2HI Halled 3aKas3HOM KOMIIAaHWM. Bce, UuTO HaM HYXHO cCOellaThb, 3TO:

Jo6aBuTe kJlacc peanusauuH NetworkService:

class CompanyNetworkServiceImpl: NetworkService {
func loginUser (username: String, passwordHash: String) {
// Company API implementation

func logutCurrentUser () {
// Company API implementation

Nepexmounte FirebaseNetworkServiceImpl c HOBOH peasmusauuer B AppDelegate:

func application(_ application: UIApplication, didFinishLaunchingWithOptions launchOptions:
[UIApplicationLaunchOptionsKey: Any]?) —-> Bool {

// This logic will be different based on your project's structure or whether

// you have a navigation controller or tab bar controller for your starting view
controller

if let loginVC = window?.rootViewController as? LoginViewController {

loginVC.networkService = CompanyNetworkServiceImpl ()
}

return true

BoT ¥ BCe, Mbl BKIIOUMIM BCIO MNOOKINALOUYHYVIO peanusalwo Nporokona NetworkService, maxe He KOCHYBIIHCH
LoginViewController unu TimelineViewController.

[IOCKONbKY ®TO MNPOCTOH MPUMEP, BB MOXETEe HE YBHUIETh BCE MNPEeUMyIleCTBa MNPIMO CeHuac, HO €CHH BEHI

MOMNbITAETECH HUCHONbL30BaTh DI B CBOUX IIpoexTax, BBl YBUOHUTE IIpeuMylmeCTBa U BcCermna 6y,11eTe
ucrnonesoBaTh Injection Dependency.

Tuns! HH'LeKLlH;! 3aBHCHMOCTEH

B sTOoM mpuMepe OyImeT OKasaHO, KakK HCIONb30BAaThb mMabloOH MNPOeKTHpOBaHud 3aBucumocte#r ( DI ) B
Swift, ucnonvsyd cruenyrmye MeTONH:
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1.HHHuHauu3aTop HHBEXUHH ([IPaBUILHBIE TEPMHH — HHBEKLHI KOHCTPYKTOpa, HO nockonbky Swift wumeer
MHHLHMANIK3aTOPL, OH Ha3blBAETCH HHHULHANHM3ALHOHHOM HHBEKLHEH)
2. Hubexnus HEOBHXHMOCTH

3.MeTon HH'BEKIIHH

NpuMep HacTPoOHkH 6e3 DI

protocol Engine {
func startEngine ()
func stopEngine ()

class TrainEngine: Engine {
func startEngine () {
print ("Engine started")

func stopEngine () {
print ("Engine stopped")

protocol TrainCar {
var numberOfSeats: Int { get }
func attachCar (attach: Bool)

class RestaurantCar: TrainCar {
var numberOfSeats: Int {
get {
return 30

}
func attachCar (attach: Bool) {
print ("Attach car")

class PassengerCar: TrainCar {
var numberOfSeats: Int {
get {
return 50

}
func attachCar (attach: Bool) {
print ("Attach car")

class Train {
let engine: Engine?
var mainCar: TrainCar?

HHBeKUuHsa 3aBHCHMOCTEH HHHIHAJIH3aTopa

Kax BHUOHO M3 Ha3BaHWY, BCe 3aBHCHMOCTH BBOLITCH uepes HHHIHAIKu3aTOop Kilacca. YTOBHl BBOOUTH

3aBHCHMOCTH Yepes3 HHHUIHANH3aTOP, Mbl NOOABHMM HHHIHANH3ATOP B knacc Train

Knacc Train Tenepb BHIIEOUT CHENVIAIUM O6pasoM:
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class Train {
let engine: Engine?
var mainCar: TrainCar?

init (engine: Engine) {
self.engine = engine

Korma Mel XOTHM CO3IaThb 3K3eMIndp kjgacca Train, Mel 6yOoeM HCIONb30BATH HWHHIHANIHM3ATOP HId HHBEKILHUH
KOHKPETHOH peanusauuu Engine:

let train = Train(engine: TrainEngine())

NPHMEYAHHE . OCHOBHBIM [IPEUMYIIECTBOM HHBLEKIHM HHHULHANHU3ATOPa 10 CPAaBHEHWIO C BBEIEHHEM CBOHCTB
dBIFIETCYd TO, UYTO Mbl MOXEM YCTaHOBUTL I[IE€PEMEHHVIO Kak YaCTHVIO [IepeMEeHHVIO MM IaxXe CchelaThb ee
KOHCTAHTOM C KIIOUEBBEIM CIIOBOM let (xak ®To OO B HameM npuMepe). TakuMm o6paszoM, Mbl MOXEM
y6emouTbCd, YTO HHUKTO HE MOXET MONYYHUTL K HeMy OOCTYI HIH HU3MEHUTHL €ro.

CBoHCTBa HHBEXIHH 3aBHCHMOCTEH

Hcnonb30BaHue CBOHCTB DI eme mnpome, €CiIM HCIONb30BAaTh HHHLHANKU3aTOp. [JlaBaWTe BBeOeM 3aBHCHMOCTbDb
PassengerCar kx o6BekTy mnoesmna, KOTOPBEIM Mbl yXe CO3IalH, HCHNONb3yd CBOHCTBa DI:

train.mainCar = PassengerCar ()

BoT u Bce. Ham mainCar Hamero mnoesga TeNepb g9BIdEeTCd SK3eMnndpoM PassengerCar .

HHBEexuHusa 3aBHCHMOCTEH MeToIa

5TOT TUI HHEeKHHﬁ 3aBUCUMOCTEH HEMHOI'O OTIHYAEeTCd OT Ipenpnymux OBYX, IIOCKOIBKY OH He GyneT
BIIMATE Ha BeCb OGEeKT, HO OH GyneT BBOOUTBE TOJNBKO 3aBHCHMOCTHL, KOTOpad GyneT HCIIONIb30OBATBCA B
raMkax OOHOI'O KOHKPEeTHOI'O MeTooa. Korma 3aBUCHMOCTH HUCIIONB3YyEeTCd TOIBKO B OOHOM MeTOmOE, OBBIUHO
HeXopomo BHOCHTB B Hee BeChb 0BBEKT. ﬂaBaﬁTe nob6aBuM HOBBIH MeTOo B KillaccC Train:

func reparkCar (trainCar: TrainCar) {
trainCar.attachCar (attach: true)
engine?.startEngine ()
engine?.stopEngine ()
trainCar.attachCar (attach: false)

Tenepb, €eClIk Mbl HA30BeM MeTOno KillaCCa HOBOI'O Ioe3na, Mbl GyneM BBOIOHUTH TrainCar HUCIIONBb3Yy4d HHBEKIJHIO

3aBHCHMOCTH MeTOna.

train.reparkCar (trainCar: RestaurantCar ())

[lpounuTanTe BHempeHWe BaBUCHMOCTH OHIaWH: https://riptutorial.com/ru/swift/topic/8198/BHenpenue—
3aBUCHMOCTH
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raaBa 16: Bxonm B Swift

3aMedYaHHda

println u debugPrintln rme ymaneno B Swift 2.0.

HNCTOUHHUKHU :

https://developer.apple.com/library/content/technotes/tn2347/_index.html
http://ericasadun.com/2015/05/22/swift-logging/

http://www.dotnetperls.com/print-swift

Examples

OTrJslagnxa mnevaTH

Debug Print mnoxasbiBaeT npencTaBleHHEe 3K3eMNidpa, Haubonee MNogxondillee IOiNd OTIaIKH.

print ("Hello")
debugPrint ("Hello")

let dict = ["foo": 1, "bar": 2]

print (dict)
debugPrint (dict)

YPOoXalHOCTb

>>> Hello

>>> "Hello"

>>> [foo: 1, bar: 2]

>>> ["foo": 1, "bar": 2]

5Ta OOINONHUTENbHAd HH@OpMaHHH MOXeT OBITb OUEHbBb BaXHOﬁ, HarpuMep:

let wordArray = ["foo", "bar", "food, bars"]

print (wordArray)
debugPrint (wordArray)

YPOoXahHOCThb

>>> [foo, bar, food, bars]
>>> ["foo", "bar", "food, bars"]

ObpaTuTe BHHMaAHHE, KakK Ha I[IEePBOM BHIXOOE IOIBIIEeTCH, UYTO B MACCHBe eCTb 4 mneMenta, a He 3. [Ong
Takux lened NpenlIouTUTEelNbHee, XKOrma oTiangka ucrnonbsdyetrcd debugPrint

OOGHOBJIEHHE KJIACCOB IJiS OTJIAOKH H IIeyaTH 3HaYeHHH

struct Foo: Printable, DebugPrintable {
var description: String {return "Clear description of the object"}
var debugDescription: String {return "Helpful message for debugging"}
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var foo = Foo ()

print (foo)

debugPrint (foo)

>>> Clear description of the object

>>> Helpful message for debugging

cBaJika

dump neuaraeT comepxHMoe OO0BEeKTa NOCPEeINCTBOM OTPAaXeHHd (3epPKalHupOBaHHL) .

HeTanbHbld BUI MacCCHBAa:

let names

= ["Joe", "Jane", "Jim", "Joyce"]

dump (names)

[leuaTsb:

v

4 >rpeMeHTa

- [0]: Ixo
- [1]: IOxeuH
- [2]: Ixum
- [3]: IOxouc
IOnga crnosapd:
let attributes = ["foo": 10, "bar": 33, "baz": 42]

dump (attributes)

leuaTs:
v 3 mapwl ko4 / 3HaUYEHHE
v [0]: (2 snemenra)
- .0: bar
- .1: 33
v [1]: (2 snemenrTa)
- .0: baz
- .1: 42
v [2]: (2 snemenrTa)
- .0: foo
- .1: 10
dump ofmvaBien xak dump (_:name:indent:maxDepth:maxItems:)

[lepBEIE IapaMeTp HE HMeeT MEeTKH.

HOCTYHHM opyrue napaMeTprl, TakKHe KakK name nOind YCTaHOBKH MEeTKH LOId IIPOBepdeMOoro obbexTa:

dump (attributes, name: "mirroring")

[leuaTsb:

3epxanupoBaHue: 3 napbl Kimod / 3HAUEHHEe

[0]:
.0z
.1:
[1]:
.0z

(2 smneMmeHTa)
bar
33

(2 smneMeHTa)
baz
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.1 42

v [2]: (2 =nemenTa)
- .0: foo
- .1: 10

Bl TakXe MOXETe IeyaTaThb TOIbKO ONpPenelleHHOEe KOIHUYEeCTBO SIEeMEHTOB C I[OMOmBIO maxltems: 4YTOOH
NpoaHalU3UpPOBaThL OOBEKT LO ONPelNeNeHHOH rinyOHHE C NoMombio maxDepth: M H3MEHHTL OTCTYI
OTHeuYaTaHHBIX O0BEKTOB C mnoMometo indent:

print () vs dump ()

MHOrMe M3 HAC HAYHMHAIOT OTNamKy C IIOMOWmBIO HpocTOoro print () . JonycTuM, y Hac TakoOMH Kiacc:

class Abc {
let a = "aa"
let b "bb"

U Yy HAcC eCcTb sk3eMnudp Abc xak TakoBOH:

let abc = Abc ()

Korma Mel 3amnyckaem print () Ong nepeMeHHOH, BBIXO[

App.Abc

a BeIxOmbl dump ()

App.Abc #0
- a: 'laall
— b: 'lbbll

Kax BunHO, dump () BEIBOOUT BCIO HEPAPXMHIO KIIacCoOB, a print () mpocTo BEIBOOUT HMI kKlacca.

lNostoMy dump () ocofeHHO HOJe3eH ONd OTIalKH [OJIb30BATEIbCKOIO HHTepdbekca

let view = UIView (frame: CGRect (x: 0, y: 0, width: 100, height: 100))

C dump (view) MBI nonyuyaeM:

- <UIView: 0x108a0cde0O; frame = (0 0; 100 100); layer = <CALayer: 0x159340cb0>> #0
— super: UIResponder
- NSObject

Bo BpeMd print (view) Mbl momyuaem:
<UIView: 0x108a0cde0; frame = (0 0; 100 100); layer = <CALayer: 0x159340cb0>>

Bonsme wunudopMauuu O knacce ¢ dump() , u NOSTOMy OH OOllee NONE3EeH MNPH OTIalKe CcaMoro kilacca.

neuaTts npotTus NSLog

B OBICTPOM pexuMe Mbl MOXEM HCHOJIb30BaTh GyHKLUHMKM print () u NSLog () mug neuyaTH Ha koHconu Xcode.
Ho ecTb MHOro OTnHUuu¥ B dyHKUUIX print () u NSLog() , Takux kakx:
1 TimeStamp: NSLog () 6ymeT neuaTaTb METKY BPEMEHU BMECTe C I[epelaHHOW eH CTPOKOH, HO print ()

6y,11eT neyaTaTb MEeTKY BPEMEHH.

HEe
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HaIpUMep

let array = [1, 2, 3, 4, 5]
print (array)
NSLog (array.description)

Brixom:

1, 2, 3, 4, 5]
2017-05-31 13: 14: 38.582 ProjetName [2286: 74732871 [1, 2, 3, 4, 5]

OH Takxe 6y,11eT rredsaTaTbh HMJd NpPOE€KTa BMeCTe C MEeTKOHU BpPEMEHH .

2 Toambko cTpoxa: NSLog () npuHHMaeT TOonbko String xax BxXon, HO print () MoxeT mneuaraTb OOHE
BXOIOHBIE NAHHLIE, [IepelaHHbEe eMy.
HanpuMep

let array = [1, 2, 3, 4, 5]
print (array) //prints [1, 2, 3, 4, 5]
NSLog (array) //error: Cannot convert value of type [Int] to expected argument type 'String'

3 IpousBOOHMTEeNBbHOCTH: OyHkUud NSLog () paboraeT oueHb MEOJIEHHO MO CpaBHEHwO C PyHKUHeH print ()

4 CuuxpoHHz3auusa: NSLog () obpafaTbiBaeT OOHOBPEMEHHOE HCIONb30BAaHHE M3 MHOTOIOTOYHOM Cpensl M
BEIBOOUT pe3yinbTaTrT 6e3 nepexpoiTud. Ho print () He BymeTr obpabaTeiBaTh TakKHe ClIydYad U CXUMATLCY IIPU
BEIBOOEe prating.

5 KoHcosnb YCTPOHCTB: BbixOomel NSLog () Ha KOHCONM YCTPOHCTBA TakXe MOXHO YBUIETL, MNOLKIIOUMB HAlle
yCcTpoucTBO k Xcode. print () He O6yImeT BBHIBOOHTHL BBIBOIL Ha KOHCOIb YCTPOHCTBA.

MpouuTadiTe Bxon B Swift ommadu: https://riptutorial.com/ru/swift/topic/3966/Bxon-B-swift
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raaBa 17: BeiBom ximoua PBKDF2

Examples

OcHOBaHHEIA Ha napoJe BeiBon 2 (Swift 3)

[lepyrBalug Kiroda Ha OCHOBE Iapolld MOXET HCIONb30BAaThCH Kak [IOId INONYUYEHHd KIrodua mMHPPOBaHHUL U3
TexCTa [apond, Tak M OId COXPaHEeHHd [apond ONd Lened ayTeHTHDHKALIHH.

CymecTByeT HECKONbKO AllOPHTMOB XSIHPOBAHWHY, KOTOPHIE MOI'YT HCIONLB30BAaTbLCY, Bkirouad SHALl, SHA256,
SHAS512, xoOTOopbe MNPenOoCTaBIAIOTCH STHM [IPHUMEPOM KoIa.

[lapameTrp rounds HCIOONbL3yeTCd OiId TOro, 4TOOH CHENAaTh PacueT MEeNIeHHBM, 4TOOb 3I0YMBINIEHHUK
nonxeH OBUI TPATUTh 3HAUYUHUTENLHOE BpeMd Ha KaxXOyio MONBITKY. THUNHUYHEIE 3HAUEHUd 3aOEePXKHU [NaLAIOT B
nuanasoHe orT 100 mc mo 500 mMc, 6onee XOpOTKHEe 3HAYeHUd MOI'YT HCIONbL30BATbLCY, €CIH €CThb
HenpueMieMad IPOU3BOIUTENBHOCTE.

39ToT npuMep TpebyeT Common Crypto

Heo6xonuMMO HMMEThb 3arolOBOK 3arolloBKa IIPOEKTa:
#import <CommonCrypto/CommonCrypto.h>
Io6aBpTe B mpoekT Security.framework

[lapaMeTpsl:
password password String
salt salt Data
keyByteCount number of key bytes to generate
rounds Iteration rounds
returns Derived key

func pbkdf2SHAL (password: String, salt: Data, keyByteCount: Int, rounds: Int) -> Data? {
return pbkdf2 (hash:CCPBKDFAlgorithm (kCCPRFHmacAlgSHAl), password:password, salt:salt,

keyByteCount :keyByteCount, rounds:rounds)

}

func pbkdf2SHA256 (password: String, salt: Data, keyByteCount: Int, rounds: Int) —-> Data? {
return pbkdf2 (hash:CCPBKDFAlgorithm (kCCPRFHmacAlgSHA256), password:password, salt:salt,

keyByteCount :keyByteCount, rounds:rounds)

}

func pbkdf2SHA512 (password: String, salt: Data, keyByteCount: Int, rounds: Int) —-> Data? {
return pbkdf2 (hash:CCPBKDFAlgorithm (kCCPRFHmacAlgSHAS512), password:password, salt:salt,

keyByteCount :keyByteCount, rounds:rounds)

}

func pbkdf2 (hash :CCPBKDFAlgorithm, password: String, salt: Data, keyByteCount: Int, rounds:
Int) —> Data? {

let passwordData = password.data (using:String.Encoding.utf8)!

var derivedKeyData = Data (repeating:0, count:keyByteCount)

let derivationStatus = derivedKeyData.withUnsafeMutableBytes {derivedKeyBytes in
salt.withUnsafeBytes { saltBytes in

CCKeyDerivationPBKDF (
CCPBKDFAlgorithm (kCCPBKDE2) ,
password, passwordData.count,
saltBytes, salt.count,
hash,

UInt32 (rounds),

https://riptutorial.com/ru/home 84



derivedKeyBytes, derivedKeyData.count)
}
if (derivationStatus != 0) {

print ("Error: \ (derivationStatus)")
return nil;

return derivedKeyData

HpHMep HUCIIONIb30OBAHHUI :

let password = "password"

//let salt = "saltData".data(using: String.Encoding.utf8)!!

let salt = Data(bytes: [0x73, 0x61, Ox6c, 0x74, 0x44, 0x6l, 0x74, 0x61])
let keyByteCount = 16

let rounds = 100000

let derivedKey = pbkdf2SHAl (password:password, salt:salt, keyByteCount:keyByteCount,
rounds:rounds)
print ("derivedKey (SHA1l): \ (derivedKey! as NSData)")

pumep:

derivedKey (SHALl): <6b9d4fa3 0385d128 f6dl96ee 3fldedbf>

BelBOHO MapoJis Ha OCHOBe mapodas 2 (Swift 2.3)

CM. IpuMep Swift 3 nng MCHOONb30BaHUY HHOPOPMALIMHM M 3aMeTOK

func pbkdf2SHA1 (password: String, salt: [UInt8], keyCount: Int, rounds: Int) -> [UInt8]? {
return pbkdf2 (CCPBKDFAlgorithm (kCCPRFHmacAlgSHAl), password:password, salt:salt,

keyCount :keyCount, rounds:UInt32 (rounds))

}

func pbkdf2SHA256 (password: String, salt: [UInt8], keyCount: Int, rounds: Int) -> [UInt8]?
return pbkdf2 (CCPBKDFAlgorithm (kCCPRFHmacAlgSHA256), password:password, salt:salt,

keyCount :keyCount, rounds:UInt32 (rounds))

}

func pbkdf2SHA512 (password: String, salt: [UInt8], keyCount: Int, rounds: Int) -> [UInt8]?
return pbkdf2 (CCPBKDFAlgorithm (kCCPRFHmacAlgSHA512), password:password, salt:salt,

keyCount :keyCount, rounds:UInt32 (rounds))

}

func pbkdf2 (hash :CCPBKDFAlgorithm, password: String, salt: [UInt8], keyCount: Int, rounds:
UInt32!) -> [UInt8]! {

let derivedKey = [UInt8] (count:keyCount, repeatedvalue:0)

let passwordData = password.dataUsingEncoding (NSUTF8StringEncoding) !

let derivationStatus = CCKeyDerivationPBKDF (
CCPBKDFAlgorithm (kCCPBKDF?2),
UnsafePointer<Int8> (passwordData.bytes), passwordData.length,
UnsafePointer<UInt8> (salt), salt.count,
CCPseudoRandomAlgorithm (hash),
rounds,
UnsafeMutablePointer<UInt8> (derivedKey),
derivedKey.count)
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if (derivationStatus != 0) {
print ("Error: \ (derivationStatus)")

return nil;

return derivedKey

HpHMep HUCIIONIb30OBAHHUI :

let password = "password"

// let salt = [UInt8] ("saltData".utf8)

let salt = [UInt8] ([0x73, 0x61l, Ox6c, 0x74, 0x44, 0Ox61l, O0x74, 0x61])
let rounds = 100_000

let keyCount = 16

let derivedKey = pbkdf2SHAl (password, salt:salt, keyCount:keyCount, rounds:rounds)

print ("derivedKey (SHA1): \ (NSData (bytes:derivedKey!, length:derivedKey!.count))")
pumep:
derivedKey (SHAL): <6b9d4fa3 0385d128 f6dl96ee 3fldédbf>

Kasmu6poBxa BHIBOLA KJjloua Ha OCHOBe napoas (Swift 2.3)

CM. IpuMep Swift 3 nng MCHOONb30BaHUY HHOPOPMALIMHM M 3aMeTOK

func pbkdf2SHAlCalibrate (password:String, salt:[UInt8], msec:Int) -> UInt32 {
let actualRoundCount: UInt32 = CCCalibratePBKDF (
CCPBKDFAlgorithm (kCCPBKDE2) ,
password.utf8.count,
salt.count,
CCPseudoRandomAlgorithm (kCCPRFHmacAlgSHAL),
kCCKeySizeAES256,
UInt32 (msec));
return actualRoundCount

HpHMep HCIIOIIb30OBAHHUI :

let saltData [UInt8] ([0x73, 0x61, Ox6c, 0x74, 0x44, 0x61, 0x74, 0x61])
let passwordString = "password"
let delayMsec = 100

let rounds = pbkdf2SHAlCalibrate (passwordString, salt:saltData, msec:delayMsec)
print ("For \ (delayMsec) msec delay, rounds: \ (rounds)")

[IpuMep :
3a 100 Mc sanmepxka, payHOos: 94339
Kasnu6poBxa BHIBOIA XKJuoua Ha OCHOBe napoas (Swift 3)

OnpemenuTe KONUUECTBO pPayHOoB PRF Oid MCHONb3OBAHHY [NId ONPENElNeHHOH 3a0epXKU Ha TeKyleHn
ninartdopMme .
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Heckonbxo rnapaMeTpoB ,HGCIDOJ'ITHI::I LIId pellipe3eHTAaTHUBHBIX 3Ha‘{eHI/II>’I, KOTOpPEIE HEe HOOJIXHBI CYHNMEeCTBEHHO
BIIMATH Ha KOJIHUECTBO PAYHIOB.

password Sample password.
salt Sample salt.
msec Targeted duration we want to achieve for a key derivation.

returns The number of iterations to use for the desired processing time.

func pbkdf2SHAlCalibrate (password: String, salt: Data, msec: Int) -> UInt32 {
let actualRoundCount: UInt32 = CCCalibratePBKDF (
CCPBKDFAlgorithm (kCCPBKDEF2) ,
password.utf8.count,
salt.count,
CCPseudoRandomAlgorithm (kCCPRFHmacAlgSHAL),
kCCKeySizeAES256,
UInt32 (msec));
return actualRoundCount

[lpuMep HCHONb30OBAHUY:

let saltData Data (bytes: [0x73, 0x61l, Ox6c, 0x74, 0x44, 0x61, 0x74, 0x61])
let passwordString = "password"
let delayMsec = 100

let rounds = pbkdf2SHAlCalibrate (password:passwordString, salt:saltData, msec:delayMsec)
print ("For \ (delayMsec) msec delay, rounds: \ (rounds)")

[Ipumep:

For 100 msec delay, rounds: 93457

[lpounTadiTe BeiBon kimoua PBKDF2 ounadu: https://riptutorial.com/ru/swift/topic/7053/BHBOO—KIHOUa—
pbkd£2
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rnasa 18: [IxeHepHKH
3aMevaHHd

OBmuH XOom MO3BONIET NUCAaTbh IHOKHE, MHOTOKPATHO MHCHONb3yeMble GYHKILHWH M THIB, KOTOPHE
MOTYT paboraTb C JOOBIM THIIOM, B 3aBHCHMOCTH OT TpebOBaHHH, KOTOPBIE BBl ONpenendeTe. Bhl
MOXeTe HamHuCaTb KOH, KOTOPHM u3beraer OyONHPOBAHHY M BHPaXaeT CBOE HaMepeHHe YeTKHM,
abcTpakTHEIM 0OOpas3oM.

Generics - omHa M3 CcaMblXx MOMmMHBEIX GYHKUUH Swift, u Oonbllag uyacTb CTaHOAPTHOHN OUOIHOTEKH
Swift nmocrTpoenHa ¢ ofmuM kxomoM. Hampumep, tunsl Array Swift u Dictionary gBnsiorcg
OBWMMMH KONIEKLUHUIMH. BBl MOXEeTe CO30aTb MAaCCHB, KOTOPHIH COLEPXHUT 3HadYeHHd Int , HIH
MaCCHB, KOTOPHIH COILEPXHUT 3HAYeHHd String , HIM OEeHCTBHTENbHO MACCHB [LId JHOOOTO
OIPYyTrOro THIAa, KOTOPHBIH MOXeT ObTh co3maH B Swift. AHamoruuHelM o6pasoM, BH MOXeTe
cos3maTh CNOBapb OId XPaHEHHd 3HAUYEHHH MOOOr0o yKasaHHOI'O THMA, M HET OrPAaHHUYEHHUH Ha
TO, YTO MOXET OBITb STHM THIIOM.

HCTOYHHK: BEHICTPHIM $3BK NPOrPaMMHPOBaHHY Apple

Examples

OrpaHHuYeHHe OOWHX THMNOB 3akKkJamox

MOXHO 3acCTaBUThb InapaMeTphbl THIIa YHHBEPCAJIBHOI'O KlacCCa peallu3oBaThb I[IPpOTOKOII , HalpHUMep Equatable

class MyGenericClass<Type: Equatable>{

var value: Type
init (value: Type) {
self.value = value

func getValue () —> Type({
return self.value

func valueEquals (anotherValue: Type) —> Bool({
return self.value == anotherValue

Bcgku¥ pas, Xorma Mbl co3maeM HOBbE MyGenericClass , mapamMeTp type OONXeH pealus30BBBATH Equatable
IPOTOKON (rapaHTUpyd, YTO [apaMeTp THIla MOXHO CPaBHUTbL C IOPYIrOH I[EepeMeHHOW TOro Xe THIla,
HUCHONb3yd == )

let myFloatGeneric = MyGenericClass<Double> (value: 2.71828) // valid
let myStringGeneric = MyGenericClass<String> (value: "My String") // valid

// "Type [Int] does not conform to protocol 'Equatable'"
let myInvalidGeneric = MyGenericClass<[Int]> (value: [2])

let myIntGeneric = MyGenericClass<Int> (value: 72)
print (myIntGeneric.valueEquals (72)) // true

print (myIntGeneric.valueEquals (-274)) // false

// "Cannot convert value of type 'String' to expected argument type 'Int'"
print (myIntGeneric.valueEquals ("My String"))

OCHOBBI OXeHEepPHKOB
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Generics — 2TO 3aNOJHUTENHU OI4d THUIIOB, IIO3BON4KIHE IIHCAThb rubxun Xxomn, KOTOpHﬁ MOXHO IIPHMEHATb [LOId
HeCKOIBbKHX THIIOB. HpeHMymeCTBO HCIIONIBb30OBAHHUA HOXEHEPHUKOB HAQL Aﬂy 3axKxnouaeTcd B TOM, UYUTO OHH BCe
€me TIO3BONAKOT KOMIIMIATOPY oBecrneuuTsb CHUIIBHYIO 6e30MmacHOCTb THIIOB.

OGmHﬁ 3AllOJNIHUTEIN b OlpenendeTCcd B YI'JTOBBIX ckobrax <> .

Obume GyHKLHH

Ong GyHKIWE STOT 3alONHHUTENb [IOMEmAaeTCd IIOCHe HUMeHH (QYHKIIHH:

/// Picks one of the inputs at random, and returns it
func pickRandom<T>(_ a:T, _ b:T) -> T {
return arcd4random _uniform(2) == 0 ? a : b

B sTOM cayuae oOmMUM 3alolHHUTeNneM dgBiadeTcd T Korma Bl NPHUXOINHTE Ha BHEIBOB PyHKLHH, Swift Moxer
BEIBECTH THUN T Ond Bac (IOCKOIbBKY OH IPOCTO BEICTYNAeT B KaudeCTBe 3alolHHUTend nind GakxTHUeCKOTro

THUIIA) .

let randomOutput = pickRandom (5, 7) // returns an Int (that's either 5 or 7)

3mechb MBI [IepellaeM gOBe Lenble QyHKLHH. [losTomy Swift BeBomuT T == Int - TakuM o6pa3oM, CHIHaATypa
dYyHKLMHU BBEIBOOLUTCY kak (Int, Int) —-> Int .
U3-3a CHIbHOH 6e30MacHOCTH THIA, KOTOPYIO NPEeNnlaraioT OXeHEepPHKH — ob6a apryMeHTa KU BO3BpaT OYHKLHH

OONXHBl OLITH OOHOIO THUMA. [losToOMy clenyiumee He OyHneT KOMIIHUIHUPOBATHLCY:

struct Foo {}
let foo = Fool()

let randomOutput = pickRandom(foo, 5) // error: cannot convert value of type 'Int' to expected
argument type 'Foo'

O6umHe THIIH

YTOBH HCIONBL30BATH OXEeHEepHUuKHu C xjaccamu , CTPYKTYpaMu HIH IepedrucliIeHrndMr , BBl MOXEeTe OIPpeneluTb

OBMUY BarONHUTENb [IOCIe WMEHU THIa.

class Bar<T> {

var baz : T

init (baz:T) {
self.baz = baz

dToT OOmME 3anNoNHUTEenb norpebyeT THl, KOrIa BBl NPUCTYIHUTE K HCIONbL30OBAHHIO klacca Bar . B sTom
cnydae ®TO MOXHO CHelaTh M3 HHHLHanusauuwu init (baz:T) .

let bar = Bar(baz: "a string") // bar's type is Bar<String>

3mech obmuy 3amnonHuTenb T omnpemendercd kxak Tun String , cos3maBasd TakuM o0pasoM SK3EeMIIdp
Bar<String> . Bbl TakXe MOXeTe yKasaTb THII 9BHO:

let bar = Bar<String> (baz: "a string")

[IpH HCHONBL3OBAHHUM C THUIOM HAHHBIHE OONMH BalONHUTENb OYIEeT COXPAaHATh CBOH THI Ha NPOTIXEHHH BCErO
cpoxa cnyx6el HAaHHOIO SK3EeMINdpa M HEe MOXeT ObITh H3MEHEH IOCIe HHHLHalu3aluuu. [I0STOMy, XOTma BHI
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nonydyaeTe OOCTYI K CBOHCTBY baz , OH Bcerma OymeT uWMeThb Tun String Ong GaHHOIO SK3eMIindpa.
let str = bar.baz // of type String

lepenaua oOOmWHMX THNOB

Korma BBl CcTankuBaeTechb C OGMHMH THUIIaMH, B 6ONBUIMHCTBE CclydyaeB BBl OOJIIXHEI OBITH 9BHO O THUIIHMUHOM

THUIIe—3allONHHUuTele, KOTOpMﬁ Bbl OXHIOaeTe. HaanMep, KakK BXOTI @yHKHHHZ

func takeABarInt (bar:Bar<Int>) {

Ora dyHkUMd OymeT MNPUHUMATHL TONbKO Bar<Int> . [lomeiTka HepelaTh 2K3eMIndp Bar rmne ofmud TUl

3alOJIHUTENd He dBldeTcd Int IpUuBeneT X omubxe KOMIIUIIdTOpa.

HMeHOBaHHe oOuero mecrTa

Ofmue vMeHa B3alOlIHUTENed He OrPAHUUYHBAIOTCY TOINbLKO OTHENbHBIMM OyKBaMH. ECIM OAaHHBIH 3aloOlHUTENb
npencraBndeT coBoOM CONEpPXaTeNnbHYIO KOHIIENIMIO, BBl OONXHB OATh €My ONHcCaTelbHOoe uMd. HanpuMmep, B
Array Swift umeercd oOmUH B3alONHUTENL, Has3bBaeMbl Element , XOTOphHE onpenendeT TUI SIeMeHTa

3alaHHOrO ®K3eMnndpa Array

public struct Array<Element> : RandomAccessCollection, MutableCollection {

IIpuMmepsl obmero xJjacca
Obuu# kxmacc C TUIOM HmapaMetpa Type

class MyGenericClass<Type> {

var value: Type
init (value: Type) {
self.value = value

func getValue () —-> Type{
return self.value

func setValue (value: Type) {
self.value = value

Tenepb MBI MOXEM CO30aBaTh HOBHE OOBLEKTH C HUCHIONIb30BAHUEM rnapaMeTpa THIla

let myStringGeneric = MyGenericClass<String> (value: "My String Value")

let myIntGeneric = MyGenericClass<Int> (value: 42)
print (myStringGeneric.getValue()) // "My String Value"
print (myIntGeneric.getValue()) // 42

myStringGeneric.setValue ("Another String")
myIntGeneric.setValue (1024)

print (myStringGeneric.getValue()) // "Another String"
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print (myIntGeneric.getValue()) // 1024

ﬂXeHepHKH Taxkxe MOT'yT OBITb CO3LOAaHBl C HECKOIJBbKHMHUH IIapaMeTpaMHu THIIa

class AnotherGenericClass<TypeOne, TypeTwo, TypeThree>{

var valuel: TypeOne

var value2: TypeTwo

var value3: TypeThree

init (valuel: TypeOne, value2: TypeTwo, value3: TypeThree) {
self.valuel = valuel
self.value2 = value2
self.value3 = value3

func getValueOne () —> TypeOne{return self.valuel}
func getValueTwo () -> TypeTwo{return self.value2}
func getValueThree () —-> TypeThree{return self.value3}

U ucnombayeTcd TakuM Xe ofpasoM

let myGeneric = AnotherGenericClass<String, Int, Double> (valuel: "Value of pi",
value3: 3.14159)

print (myGeneric.getValueOne () is String) // true
print (myGeneric.getValueTwo () is Int) // true
print (myGeneric.getValueThree() is Double) // true
print (myGeneric.getValueTwo () is String) // false
print (myGeneric.getValueOne()) // "Value of pi"
print (myGeneric.getValueTwo()) // 3

print (myGeneric.getValueThree()) // 3.14159

HacnepnosaHHe ofbmero kJjacca

PonmoBele XxnacCel MOXHO yYyHacienosaThb:

// Models
class MyFirstModel {
}

class MySecondModel: MyFirstModel ({
}

// Generic classes
class MyFirstGenericClass<T: MyFirstModel> {

func doSomethingWithModel (model: T) {
// Do something here

class MySecondGenericClass<T: MySecondModel>: MyFirstGenericClass<T> {

override func doSomethingWithModel (model: T) {
super.doSomethingWithModel (model)
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// Do more things here

HcnioJsib30BaHHE reHepaToOpOB OJis YNPOIUEeHHdA @yHKHHﬁ MacCCHBa

PYHKLUHHA, pacmupgianad OyHKLHOHANBHOCTL MaCCHBA [YTEM CO30aHHYId OOBLEXTHO—OPHEHTHPOBAHHOW GYHKIIUHU

yIoaleHud .

// Need to restrict the extension to elements that can be compared.
// The “Element’ is the generics name defined by Array for its item types.
// This restriction also gives us access to “index(of:_) ' which is also
// defined in an Array extension with ‘where Element: Equatable’.
public extension Array where Element: Equatable {
/// Removes the given object from the array.
mutating func remove (_ element: Element) {
if let index = self.index(of: element ) {
self.remove (at: index)
} else {
fatalError ("Removal error, no such element:\"\ (element)\" in array.\n")

HCIIOJIb3OBAHHE

var myArray = [1,2,3]
print (myArray)

// Prints [1,2,3]

Hcnonbe3yHTe 3Ty OGYHKLUMIO ONd yIOaleHHd 2JIeMeHTa 0e3 HeOOXOOUMOCTH HHIEKCHPOBAaHHA. [IpoCcTo mnepemanTe

o6bexT nng YOaJlleHud .

myArray.remove (2)
print (myArray)

// Prints [1,3]

Hcnosib 30BaHHE OXeHEePHKOB [MOJid INOBBIUEHHSA 6e30MacCHOCTH THIIOB

[aBaliTe pPacCMOTPHUM BTOT PUMEP 6€3 HCIONb30BAHHE OXESHEPHKOB

protocol JSONDecodable {
static func from(_ Jjson: [String: Any]) -> Any?

ObbaBeHUE IIPOTOKOIIa KaXeTCd IMIpeXKpacCHbBIM, €CIIH BBl €I'O HEe HCIIOINb3YyeTe.

let myTestObject = TestObject.from(myJson) as? TestObject

[Mouemy BBl momnxHbl TestObject pesynbTarT B TestObject ? H3-3a Any Tuna BO3BpaTa B OOBIBIEHUU
IpoToOKola.

Hcrnonb3yd IOXEHEPHKH, BH MOXeTe u36exaTb STOH NPoO6IeMbl, KOTOpad MOXET BEI3BATH OMHOKH BPEMEHH
BBITONHEHUS (M MBl HE XOTHM HUX HCIONB30BaTh!)
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protocol JSONDecodable {
associatedtype Element
static func from(_ json: [String: Any]) -> Element?

struct TestObject: JSONDecodable {

static func from(_ json: [String: Any]) —-> TestObject? {
}

let testObject = TestObject.from(myJson) // testObject is now automatically "TestObject?’

Pacmupeuume OI'PAaHHYEHHS THIIOB

MOXHO yKas3aTbk HEeCKOIIbKO OFpaHHHEHHﬁ THUIIa [OII4d I'€HEPHKOB C HCIIOIb30OBaAHHUEM IIPENIOXEHUI where

func doSomething<T where T: Comparable, T: Hashable>(first: T, second: T) {
// Access hashable function
guard first.hashValue == second.hashValue else {
return
}
// Access comparable function
if first == second {
print ("\ (first) and \ (second) are equal.")

Taxxe LOINYCTHMO HallMCAaTb IMNPpenIoXeHHue where mocne cnucka APTYMEHTOB :

func doSomething<T> (first: T, second: T) where T: Comparable, T: Hashable {
// Access hashable function
guard first.hashValue == second.hashValue else {
return
}
// Access comparable function
if first == second {
print ("\ (first) and \ (second) are equal.")

PaCmeeHHS MOTr'yT BBIT b Or'PaHHUUYEeHbl THIIaMH, YIOOBIJIETBOPAKIIHMHU YCIOBHUIM. @yHKHHH LOCTYIIHA TOJIBKO IOId
DK3EeMIINIdpPOB, KOTOPLIE YOOBIETBOPIAOT YCIOBHIM THIIA:

// "Element" is the generics type defined by "Array". For this example, we
// want to add a function that requires that "Element" can be compared, that
// is: it needs to adhere to the Equatable protocol.
public extension Array where Element: Equatable {
/// Removes the given object from the array.
mutating func remove (_ element: Element) {
// We could also use "self.index(of: element)" here, as "index(of:_)"
// is also defined in an extension with "where Element: Equatable".
// For the sake of this example, explicitly make use of the Equatable.
if let index = self.index (where: { $0 == element }) {
self.remove (at: index)
} else {

fatalError ("Removal error, no such element:\"\ (element)\" in array.\n")
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[lpounTakiTe IxeHepuku OHIAMH: https://riptutorial.com/ru/swift/topic/774/nxeHepuxu

https://riptutorial.com/ru/home

94


https://riptutorial.com/ru/swift/topic/774/%D0%B4%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%B8%D0%BA%D0%B8
https://riptutorial.com/ru/swift/topic/774/%D0%B4%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%B8%D0%BA%D0%B8

rnasa 19: 3aTsops

CuHTaxcHc
® var closVar: (<parameters>) —-> (<returnType>) // B xauecTBe NepPeMeHHOH HIH THIA CBOHCTBA
® typealias ClosureType = (<parameters>) -> (<returnType>)

{ [<captureList>] (<parameters>) <throws-ness> -> <returnType> B <statements>} // Honuw#
CUHTAKCHUC 3aKPBITHUI

3aMedYaHHda

JOTONHUTENbHYIO HHPOPMALIKIO O 3akpelTuu Swift cm. B moxymenTanwu Apple

Examples

OCHOBBI 3aXpBITHS

3axpeITHE (TakXe H3BECTHOE XKak OJokH unu aambma ) - 570 dparMeHTH KOOa, KOTOPHE MOXHO XPaHUTh U

nepenaBaTh BHYTPH BameH MNPOrPaMMbl.

let

sayHi = { print ("Hello") }

// The type of sayHi is " () -> ()", aka " () -> Void"

sayHi () // prints "Hello"

Kax ¥ ppyrue &yHKUHH, 3aMblKaHHd MOTI'YT IPHHHUMaTb aplyMEeHTH M BO3BpamaTh pe3ylbTaTel UIKM OpocaThb

omub KU

let

}

addInts = { (x: Int, y: Int) -> Int in
return x + y

// The type of addInts is " (Int, Int) -> Int"

let

let

}

result = addInts (1, 2) // result is 3

divideInts = { (x: Int, y: Int) throws -> Int in
if y == 0 {
throw MyErrors.DivisionByZero

}

return x / y

// The type of divideInts is " (Int, Int) throws -> Int"

SaKpHTHe MOXET 3axXBaThBaTh 3HAUEeHHd U3 uUX obbeMa:

// This function returns another function which returns an integer
func makeProducer (x: Int) —-> (() —-> Int) {

let closure = { x } // x 1is captured by the closure

return closure

// These two function calls use the exact same code,

// but each closure has captured different values.

let three = makeProducer (3)

let four = makeProducer (4)
three() // returns 3
four() // returns 4

https://riptutorial.com/ru/home

95


https://developer.apple.com/library/prerelease/content/documentation/Swift/Conceptual/Swift_Programming_Language/Closures.html
https://developer.apple.com/library/prerelease/content/documentation/Swift/Conceptual/Swift_Programming_Language/Closures.html
https://developer.apple.com/library/ios/documentation/Swift/Conceptual/Swift_Programming_Language/Closures.html
http://www.riptutorial.com/swift/topic/283/error-handling

3aMbBlKaHH4d MOTIYT IepelaBaTbCd HEINOCPEeICTBEHHO B QYHKLHHU:

let squares = (1...10) .map({ $O * $O0 }) // returns [1, 4, 9, 16, 25, 36, 49, 64,
let squares = (1...10).map { $O0 * $0 }
NSURLSession.sharedSession () .dataTaskWithURL (myURL,
completionHandler: { (data: NSData?, response: NSURLResponse?, error: NSError?)
if let data = data {
print ("Request succeeded, data: \ (data)")
} else {
print ("Request failed: \ (error)")
}
}) .resume ()
BapHaHTE CHHTaKCHCa
OCHOBHOM CHHTAKCHC 3aKPBITHUA
{ [ list list ] ( parameters ) throws-ness —> return type in body }

MHOTHEe M3 STUX UYaCTeH MOTryT

HallUCaHu4d IIPOCTBIX 3aMBIKAHUH :

OLITL ONYUIEHE!,

let addOne = { [] (x: Int) -> Int in return x + 1 }

let addOne = { [] (x: Int) -> Int in x + 1 }

let addOne = { (x: Int) -> Int in x + 1 }

let addOne = { x -> Int in x + 1 }

let addOne = { x in x + 1 }

let addOne = { $0 + 1 }

let addOneOrThrow = { [] (x: Int) throws -> Int in return x + 1 }
let addOneOrThrow = { [] (x: Int) throws -> Int in x + 1 }
let addOneOrThrow = { (x: Int) throws -> Int in x + 1 }
let addOneOrThrow = { x throws -> Int in x + 1 }

let addOneOrThrow = { x throws in x + 1 }

+ Cnucox 3axBaTa MOXeT OBIThb OIYIEH,
+ [lapaMeTpsl He HYXHbB aHHOTALWHK THIIOB,
+ Tun BoOB3BpamaeMoOro 3HAYEHHY HE HYXHO yKasbBaThb,
+ [lapaMeTpsl He 0043aTENbHO HONXHBE OBITh Ha3BaHEHI;

S2 u T. O.

+ Ecnu B 3akpeEITHH COLEPXUTCH ONHO BHPaXeHHE,

ecnau OH IyCT.

KIFOYeBOEe CINOBO return MOXeT OBIThH OINYIEHO.

- Ecnu 3aMbBlkaHHe BBEIBENEHO IOId TOTO,

KOTOPHIH OXHIAET 3akKPbITHA 6pOCKa HIH HEe BHI3LIBAET OWHOKY,

// The closure's type is unknown,
// The output type is inferred to be Int,

let addInts = { (x:

// The closure's type is specified,

let addInts:
let addInts:

(Int,
(Int,

Int) —>
Int) —>

llepenava 3aMelkaHHH B GYHKIHH

@yHKHHH MOrI'yT TNPHHHMaTb 3aMblKaHHA

Int, y:

Int) in x + y }

Int =
Int =

{ x, vy in x + vy }
{ $0 + $1 }

(unu ppyrue GyHKILHH)

4yTOOB BEI3BATL OmMHOKY,

so we can omit the parameters'

eCll¥ HUX THIIBI MOXHO BBIBECTH.

eCliu 5TO MOXHO ChOnenaThb.

so we have to specify the type of x and y.

B KauecCTBe [apaMeTpoOB:

81,

throws Moryrt ObITh ONYyIEHEI.

because the + operator for Ints returns Int.

type annotations.

in

100]

IIOSTOMY CYmMEeCTBYEeT HECKOIBKO 3SKBHBAIEHTHBIX criocoboB

BMECTO STOrO OHHM MOTYT cchuiarbcd Ha $0 ,

3HAUEHHE KOTOPpOro LOOIXHO OBIT b BO3BpallleHO,

OHO 3allkuChlBaeTCd B KOHTEKCTe,

I4
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func foo(value: Double, block: () -> Void) { ... }
func foo(value: Double, block: Int -> Int) { ... }
func foo(value: Double, block: (Int, Int) -> String) { ... }

CHHTAKCHC 3aXpPHITHS TPEHJIHHTa

Ecnu nocnemHuM napaMeTpoM QYHKLHM FBIIEeTCd 3aMblkaHue, 3amelkaKmgue cxobku { / } Moryr OvIThb

3alHdCcCaHbl MOCJIe BbI3OBa GYHKLHH:

foo (3.5, block: { print ("Hello") 1})

foo(3.5) { print ("Hello") }

dispatch_async (dispatch_get_main_queue (), {
print ("Hello from the main queue")

b

dispatch_async (dispatch_get_main_queue()) {
print ("Hello from the main queue")

Ecnu eOHMHCTBEHHBIM apryMeHTOM QYHKLHH HBISETCH 3aMblKaHHe, BBl MOXETe TakKXe ONYCTHTh Mapy XKPYTIIIbX
cxobox () mIpH BEI3OBE C IIOMOIBIO CHHTaKCHCA 3aKPBITHY 3aKPBITHIL :

func bar (block: () -> Void) { ... }

bar () { print ("Hello") }

bar { print ("Hello") }

l'lapame TPBI @noescape

[lapaMeTprl 3aKpLITHY, OTMeueHHble kak (@noescape , rapaHTHPOBAHHO BHIIOIHSIOTCH OO BEI3OBa PYHKIHH,
NMO3TOMY HCHONb3YHTe self. He TpefyeTcd BHYTPH KOPIyCca 3aKpbIBAHHI:

func executeNow (@noescape block: () —> Void) {
// Since “block’ is @noescape, it's illegal to store it to an external variable.
// We can only call it right here.
block ()

func executelater (block: () —-> Void) {
dispatch_async (dispatch_get_main_queue()) {
// Some time in the future...
block ()

class MyClass {
var x = 0
func showExamples () {
// error: reference to property 'x' in closure requires explicit 'self.' to make
capture semantics explicit
executelater { x = 1 }

executelater { self.x = 2 } // ok, the closure explicitly captures self
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// Here "self." is not required, because executeNow() takes a @noescape block.
executeNow { x = 3 }

// Again, self. is not required, because map() uses @noescape.
[1, 2, 3].map { $O + x }

Ceudpr 3 IpHMeuaHHEe:

OBpaTture BHUMaHHe, uTO B Swift 3 Bul Bonbme He oTMeuaeTe O6nokxu kxak @noescape. Brnoxu Tenepb He
SKPAHUPYIOTCY MO yMonuaHwo. B Swift 3 BMecTo Toro, uTofbl OTMeuaTh 3aKPHITHE Kak He-3KpaHUpOBaHUe,
BHI OTMeuaeTe MapaMeTp PYyHKLHUH, KOTOPHIH dBIIEeTCYd 3aKPLIBAIOMMM 3aKPLITHEM, XKak escape—XKOom, HCHOONb3yd
KIIOUueBOe CINOBO «lescaping».

throws H rethrows

3axkpeITHE, Kak W IOpyrue GyHKIHWH, MOXET BBIBBIBATL OMHOKHU

func executeNowOrIgnoreError (block: () throws -> Void) ({
do {
try block ()
} catch {

print ("error: \ (error)")

CPYHKI_[I/ISI MOXeT, KOHEeUYHO, IepenaThb OIHI/IGKY BMeCTe CO CBOHMM BbLI3bIBardlMM :

func executeNowOrThrow (block: () throws —-> Void) throws {
try block ()

OmHako, eCnu NHepelaHHHM O6lI0K He BhbpachlBaeT, BHI3LHIBAIIMMKE OOBLEKT BCe eume 3acTpeBaeT C PyHKLUHUEH
throwing:

// It's annoying that this requires "try", because "print ()" can't throw!
try executeNowOrThrow { print ("Just printing, no errors here!") }
Pemenuem gBndgercd rethrows , uro rethrows , uTo GYHKLHYI MOXET TOIbLKO BpPOCAaTh, €CHH ero napaMeTp

3axpuTHg Opocaer

func executeNowOrRethrow (block: () throws —-> Void) rethrows {
try block ()

// "try" is not required here, because the block can't throw an error.
executeNowOrRethrow { print ("No errors are thrown from this closure") }

// This block can throw an error, so "try" is required.
try executeNowOrRethrow { throw MyError.Example }

MHOrHe CcTaHIapTHbEe OHONHOTeuHble QYHKUHUH HCINONb3VIOT rethrows , Bkmouad map() , filter() u
indexOf ()

3axsa’rm, CHJIbHBIE / cJlabele CCBUIKH H LIHKJIBI COXpPaHEeHHdA
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class MyClass {
func sayHi () { print ("Hello") }
deinit { print ("Goodbye") }

Korma samMbikaHHe ¢HKCpreT CCBITOYHBIH THII (QKSGMHHHp KHaCC&), 10 YMOJIUaHHIO HMeeT CHIBHYIO CCBUIKY:

let closure: () —> Void
do {
let obj = MyClass()
// Captures a strong reference to ‘obj': the object will be kept alive
// as long as the closure itself is alive.
closure = { obj.sayHi() }
closure() // The object is still alive; prints "Hello"
} // obj goes out of scope
closure() // The object is still alive; prints "Hello"

CnHCOK B3axBaTa 3aKPbBITHY MOXHO HCIONb3OBAaTh ONd yKasaHHd Cclnabod HIK HeONyOIHMKOBAHHOH CCHIIKH:

let closure: () —> Void
do {
let obj = MyClass()
// Captures a weak reference to "obj : the closure will not keep the object alive;
// the object becomes optional inside the closure.
closure = { [weak obj] in obj?.sayHi() }
closure() // The object is still alive; prints "Hello"
} // obj goes out of scope and is deallocated; prints "Goodbye"
closure() // “obj  is nil from inside the closure; this does not print anything.

let closure: () —> Void
do {
let obj = MyClass ()

// Captures an unowned reference to "obj : the closure will not keep the object alive;

// the object is always assumed to be accessible while the closure is alive.
closure = { [unowned obj] in obj.sayHi() }
closure() // The object is still alive; prints "Hello"

} // obj goes out of scope and is deallocated; prints "Goodbye"

closure () // crash! obj is being accessed after it's deallocated.

Ing HONy4YeHUd OONONHUTENbHOM MHPOPMALMKU CM. Pasmen « YropaBleHue [IaMdadThio» M pashen «

ABTOMATUUYECKHUH rnomcueT CCBRIUIOK » Ha d3bIKe «BHCTpHﬁ 43BIK MMPOI'paMMHUPOBAHUYL» .

CoxXpaH4Th LIHKJIBI

Ecnu o6BexkT YIOEPXUBAETCYAd Ha 3aMbIKaHHH, KOTOpHﬁ TaKXe COOEPXUT CHIBHYIO CCBHIIKY Ha OGBeKT, STO LIHKJI

COXpPaHeHHsa . Ecnu uuxkn He crnoMaH, aM4dTh, XpaHdma4da 0B6BbexT U 3aKpPbBITHE, 6yneT IIPOCOUYHUTHECH (HHKOFﬂa

He OyIeT HCIpaBlleHa) .

class Game {
var score = 0
let controller: GCController
init (controller: GCController) {
self.controller = controller

// BAD: the block captures self strongly, but self holds the controller
// (and thus the block) strongly, which is a cycle.
self.controller.controllerPausedHandler = {

let curScore = self.score

print ("Pause button pressed; current score: \ (curScore)")
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// SOLUTION: use “weak self’ to break the cycle.

self.controller.controllerPausedHandler = { [weak self] in
guard let strongSelf = self else { return }
let curScore = strongSelf.score

print ("Pause button pressed; current score: \ (curScore)")

Hcnosnb30BaHHE 3aMbIKAHHH OJid aCHHXPOHHOI'O XKOIOHPOBAHHA

3aKpEITHE YaCTO HCIONb3YeTCd OiId aCHHXPOHHHIX 3amau, HaNpUMep, [PH [MONYYeHWM OaHHBIX C Beb-caura.

func getData (urlString: String, callback: (result: NSData?) -> Void) {
// Turn the URL string into an NSURLRequest.
guard let url = NSURL(string: urlString) else { return }
let request = NSURLRequest (URL: url)
// Asynchronously fetch data from the given URL.
let task = NSURLSession.sharedSession () .dataTaskWithRequest (request) { (data: NSData?,
response: NSURLResponse?, error: NSError?) in
// We now have the NSData response from the website.
// We can get it "out" of the function by using the callback

// that was passed to this function as a parameter.

callback (result: data)

task.resume ()

9Ta GYyHKINUY aCHHXPOHHA, IO0STOMYy He OymeT OJIOKHPOBATH MOTOK, Ha KOTOPBIM OH BHI3EIBAETCH (OH He
6ymneT 3aMopaxXxuBaTb HHTepdeHC, e€Cnu BEI3BaH B OCHOBHOM I[IOTOKe Bamero npuinoxeHud GUI) .

print ("1. Going to call getData")
getData ("http://www.example.com") { (result: NSData?) -> Void in

// Called when the data from http://www.example.com has been fetched.
print ("2. Fetched data")

print ("3. Called getData")

HOCKOHbe 3alada 4dBIIdeTCd aCHHXpOHHOﬁ, BEIBO[ 6yneT BEIMNILOETH CJIenYKIIHUM o6pa30M:

"l. Going to call getData"
"3. Called getData"
"2. Fetched data"

[lockonbky XOH BHYTPH 3akpelTHd, print ("2. Fetched data") He 6ymeT BEBEIBATLCH 0O TexX I[OP, IIOKa

He
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6ynyT mnonyueHsl maHHele u3 URL-apgpeca.

Baxpm'rue H NICeBOOHHM THIIA

3axkpeiTHe MOXeT OBITh ONpeneNeHO C nomombsilo typealias . 2To obecrneunBaeT ynoOHBIH 3alolHUTENb THIIAE,
ecnu omHa M Ta Xe MONMNHUCH 3aKPHITHYd HCIONbL3YeTCd B HECKONbKHX MecTax. Hamnpumep, ofbmue obpaTHble
BBIBOBBEI CETEBHIX 3alPOCOB HUIKU 06paboTuuku COOLITHH [NONb30BATENbLCKOIO HHTepdekca LelaioT OTIHYHBIE
KaHOUOATHE ONd «HMEHH» C IICEeBIOHMMOM THIIA.

public typealias ClosureType = (x: Int, y: Int) -> Int

3aTeM BBl MOXETe ONpeneNnuTh PYHKLHIO C MNOMOmbIO typealias:

public func closureFunction(closure: ClosureType) ({

let z = closure(l, 2)
}
closureFunction() { (x: Int, y: Int) -> Int in return x + y }
llpouuTakiTe 3aTBOPHl OHIaWH: https://riptutorial.com/ru/swift/topic/262/3aTBOpPH
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rnasa 20: HHHMLIHAIH3ATOPEH

Examples

YcTaHoBXa 3HAYEHHH CBOHCTB IO YMOJIUa HHIO

Bel MOXeTe HCHONb30BaTh HHULHANIHKN3ATOP OId YCTAHOBKH 3HAUYEHWH CBOUCTB II0 YMOIIYaHHUKO:

struct Example {
var upvotes: Int
init () |
upvotes = 42

}

let myExample = Example() // call the initializer
print (myExample.upvotes) // prints: 42

Unu YKaXuTe 3HAUYCHHI CBOUCTB IIO YMOIIHaHHUIO B KaueCTBe 4YacCTHUu O0OBIBIEHUI CBOUCTBA:

struct Example {
var upvotes = 42 // the type 'Int' is inferred here

Kiaccel ¥ CTPYKTYPH AOJIKHBI YCTAHOBUTL BCE COXPAHEHHblE CBOHCTBA Ha COOTBETCTBRYVIIEE HauyallbHOE

3HaUeHHe K MOMEHTY CO3I0aHHud 3SK3eMIlndpa. STOT IIpHUMEpP He GyneT KOMIIUIIHUPOBATHBCY, IIOTOMY UYTO
HHHUIIHAIIKXU3aTOP HE [Oall HadalbHOI'O 3HAYEHHdd OId downvotes

struct Example {
var upvotes: Int
var downvotes: Int
init () {
upvotes = 0
} // error: Return from initializer without initializing all stored properties

HacTpoHxa HHHUHANH3AUHH C NOMOWBI [TapaMeTpPpoOB

struct MetricDistance {
var distanceInMeters: Double

init (fromCentimeters centimeters: Double) {
distanceInMeters = centimeters / 100

}

init (fromKilometers kilos: Double) {
distanceInMeters = kilos * 1000

let myDistance = MetricDistance (fromCentimeters: 42)

// myDistance.distanceInMeters is 0.42

let myOtherDistance = MetricDistance (fromKilometers: 42)
// myOtherDistance.distanceInMeters is 42000

OGpaTHTe BHHMaHHE: BBl HE MOXeTe OIYCTHUTBb METKH IIapaMeTpOB:

let myBadDistance = MetricDistance (42) // error: argument labels do not match any available

overloads
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YToObl pas3pemuTh MNPONYCKH METOK [IapaMeTpOB, HCIONb3yHTEe 3HAaK [ONUEPKHUBAHHY _ B KAueCTBE METKHU:

struct MetricDistance {
var distancelInMeters: Double
init (_ meters: Double) {
distanceInMeters = meters

}

let myDistance = MetricDistance (42) // distanceInMeters = 42

Ecny BamM MEeTKH apryMeHTOB OOMEHHBAIOTCY HMMEHAMH C OIOHMM HIHM HECKOIBKHMH CBOHCTBAMM, HCIONbL3YHTE
self uToBBl 9BHO YCTAHOBHUTHL 3HAUEHHHI CBOHCTB:

struct Color {
var red, green, blue: Double
init (red: Double, green: Double, blue: Double) ({
self.red = red
self.green = green
self.blue = blue

YOno6CTBO HHHUIHAJNH3ALHH

Knaccel Swift nommepXHBarOT HECKONBKO CHOCOOOB HMHHLManusauuu. Crnenysd crneumdbuxkauudMm Apple, sTte 3
npaBHila OOJXHE COOIONATbCH:

1.Ha3HaquHMﬁ HHHUIIHAIIKU3aTOP [LONXEH BBI3BIBATH Ha3HAaUYEeHHbIN HHHUIIHMAIU3aTOpP K3 CBOEro
HEIOCPEenLCTBEHHOI'O Cyliepkiacca.

Designated Convenience Cor

Designated Designated Cor

‘o

2.HHHHHaHH3aTOp yﬂOﬁCTBa OOIIXeH BbI3BIBATDb ﬂpyFOﬁ HHHUIIHAaIUu3aTOp M3 TOI'O Xe Klacca.

S.HHHHHaHHSaTOp yﬂO6CTBa OOINXeH B KOHEUHOM CuYeTe BLhI3BATDH Ha3HAaYEeHHBIH HHULIKMAINUu3aTop.
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[ Designated ] Convenience ] Cor

[ Convenience J—b{ Designated } Cor

[ Convenience J—»[ Designated J Cor

{ Designated } [ Designated } Cor

\,

class Foo {

var someString: String
var someValue: Int
var someBool: Bool
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// Designated Initializer
init (someString: String, someValue: Int, someBool: Bool)

{

self.someString = someString
self.someValue = someValue
self.someBool = someBool

// A convenience initializer must call another initializer from the same class.
convenience init ()

{
self.init (otherString: "")

// A convenience initializer must ultimately call a designated initializer.
convenience init (otherString: String)
{

self.init (someString: otherString, someValue: 0, someBool: false)

class Baz: Foo

{
var someFloat: Float
// Designed initializer
init (someFloat: Float)
{
self.someFloat = someFloat
// A designated initializer must call a designated initializer from its immediate

superclass.
super.init (someString: "", someValue: 0, someBool: false)

// A convenience initializer must call another initializer from the same class.
convenience init ()

{

self.init (someFloat: 0)

HasHaueHHBIH HHHIHAJH3ATOP

let ¢ = Foo(someString: "Some string", someValue: 10, someBool: true)

Yono6eTeo init ()

let a = Foo()

Ymo6ceTrBo init (otherString: String)

let b = Foo(otherString: "Some string")

HasHaueHHBH HHHLHAJH3ATOP (BH3OBET HA3HAUEHHBIH HHHLHAJH3ATOP
cynepkJacca)
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let d = Baz(someFloat: 3)

Yonobecreo init ()

let e = Baz()

Hcrounmk maobpaxenusg: Swift Programming Languag e

Xupypruueckui HHHnHamH3aTop

Ucnonb3oBaHue ob6paboTku ommbok, uTOOH COoenaTh HHHULHanuzaTop Struct (unu class) B kauecTse
3anyckaeMoro HHHUIHMANIU3aTOopa:

[IpumMmep Of6paboTka omubox:

enum ValidationError: Error {
case invalid

Brl MOXEeTe HCIONbL30BATL IepeuHcineHre obpaboTku omubok, uTOOHE MNPOBEPHTHL, UYTO IapaMeTp niud Struct (
HIK KIllacCca) COOTBETCTBYET OXHIAEMOMY TpeBOoBaHHIO

struct User {
let name: String

init (name: String?) throws {
guard let name = name else {

ValidationError.invalid

self.name = name

Tenepb Bbl MOXETEe HCIONbL30BATh 3aNYyCTHMBIH HHHLHAIH3ATOP:

do {
let user = try User (name: "Sample name")

// success
}
catch ValidationError.invalid {
// handle error

[lpouuTariTe UHHULMANU3ATOPL OoHNaWH: https://riptutorial.com/ru/swift/topic/1778/ununinansaTopsl
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I
raaBa 21: Knacce

3aMedYaHHda

init () - ©ToO cHneuuanbHBIE METOH B Klaccax, KOTOPBH HCIONL3YyeTCd OId OOBIBIEHWd HHULHANIHU3ATOPA LId
knacca. Bonee mompobuyro HHPOPMALMIO MOXHO HAUTH 30eChb: WHHUIHAIW3aTODL

Examples

Onpene.neHHe KJiacca

Bul ompenendeTe KJIacC CIenyinuM o0pasoM:

class Dog {}

Knacc Taxxe MoxeT OBITbH MOOKIACCOM OPYrOoro Kiacca:

class Animal {}
class Dog: Animal {}

B sToM npuMepe Animal Takxe MOXeT OBITh IPOTOXKOIOM, KOTOPHEIH cooTBeTCcTByeT Dog

CnpaBouHas CeMaHTHKAa

Knaccel g9BNYIOTCY CCBWIOWHBIMH THIIAMH , 4YTO O3HAuaeT, 4YTO HECKOIbXKO IIEPEMEHHEIX MOTI'YT CCbBUIATBCY Ha
OOHMH H TOT Xe BK3eMIIdp.

class Dog {
var name = ""

let firstDog = Dog()
firstDog.name = "Fido"

let otherDog = firstDog // otherDog points to the same Dog instance
otherDog.name = "Rover" // modifying otherDog also modifies firstDog

print (firstDog.name) // prints "Rover"

HOCKOHI:KY KIIAaCChl 4dBIY4KOTCY CCBINIOYHBEIMHM THIIAMH, »OaXe e€CIIH KJIaCC dBI4deTCd KOHCTaHTOI\;I, ero CBOHCTBa

[IEpPEeMEHHON BCe eme MOI'yT ObITh H3MEHEHH.

class Dog {
var name: String // name is a variable property.
let age: Int // age is a constant property.
init (name: String, age: Int) {
self.name = name
self.age = age

let constantDog = Dog(name: "Rover", age: 5)// This instance is a constant.

var variableDog = Dog(name: "Spot", age 7)// This instance is a variable.
constantDog.name = "Fido" // Not an error because name is a variable property.
constantDog.age = 6 // Error because age is a constant property.

constantDog = Dog (name: "Fido", age: 6)
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/* The last one is an error because you are changing the actual reference, not
just what the reference points to. */

variableDog.name = "Ace" // Not an error because name is a variable property.
variableDog.age = 8 // Error because age is a constant property.

variableDog = Dog(name: "Ace", age: 8)

/* The last one is not an error because variableDog is a variable instance and
therefore the actual reference can be changed. */

[lpoBepbTe, HIOEHTHYHH IW OBa OObekTa (YyKaXuTe OIHMH M TOT X& DK3EeMINdp) C IIOMOIILIO

class Dog: Equatable {
let name: String
init (name: String) { self.name = name }

// Consider two dogs equal if their names are equal.
func ==(lhs: Dog, rhs: Dog) —-> Bool {
return lhs.name == rhs.name

// Create two Dog instances which have the same name.
let spotl = Dog(name: "Spot")
let spot2 = Dog(name: "Spot")

spotl == spot2 // true, because the dogs are equal

spotl != spot2 // false

spotl === spot2 // false, because the dogs are different instances
spotl !== spot2 // true

CBoHCTBaA H MeTOQIH

Knaccer MOTI'yT OIpeneidThb CBOI:ICTBa, KOTOpPBIE MOI'YT HCIIONB30BATB 3SKI3EMINNIIY4PHl KlaccCa.
Dog ecTb OBa cBOMCTBa: name u dogYearAge

class Dog {
var name = ""
var dogYearAge = 0

Bel MOxeTe IIOJNYUHUTBE LOCTYII K CBOUCTBAM C IIOMOIIBKO CHHTAKCHCa TOuUeK:

let dog = Dog/()
print (dog.name)
print (dog.dogYearAge)

Knaccer MOr'yT TakXe OoIlIpeneindTb MeTOlbl, KOTOpble MOTYT OBITH BBI3BAHBI B [K3eMIlIdpax,

AHAJIOI'MYHBIMHM HOPMaIbHBIM @yHKLHHM y TOIBKO BHYTPH Kilacca:

class Dog {
func bark () {
print ("Ruff!")

B MeTOmax BBIZOBa HCIIONB3YEeTCd TakXe TOUEUHBIA CHUHTAKCUC:

B msTOM npumMepe y

OHU OOBIABIIAIOT CH
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dog.bark ()

Knaccsl H MHOXeCTBEHHOE HacJiefOBaHHEe

Swift He nopmepXyMBaeT MHOXECTBEHHOE HaclenoBaHue. TO eCTb BBl HEe MOXETE HacilenoBaThb 60lee OOHOIO
Knacca.

class Animal { ... }
class Pet { ... }
class Dog: Animal, Pet { ... } // This will result in a compiler error.

BMecTO 3TOrOo BaM PEeKOoOMeHOyeTCd HCIIONb30BaATb KOMIIO3HIHIO IIPHU CO3O0AHHH BallkX THIIOB. 5TO MOXHO
chonenaTb C IIOMOWBIKO IIPOTOKOIOB

Deinit

class ClassA {
var timer: NSTimer!
init () {

// initialize timer

deinit {
// code
timer.invalidate ()

pouuTadiTe Knaccel ounadu: https://riptutorial.com/ru/swift/topic/459/xnacce
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rnasa 22: KouTposs mocTyna

CHHTaxCHC

® [OpoexT uYacTHOrO kKlacca

® let car = Car («®opm», Momenb: «Escape») // default internal
® public enum Xanp

® private func calculateMarketCap ()

® IIepeonpeneNuTh BHYTPeHHKAO OyHKLMmO func setupView ()

® private (set) var area = 0

3aMedYaHHda

1.0cnosHoe 3amMedyaHHe :

Huxe npuBemeHBH TPH YPOBHA ILOCTYyIa OT HAMBEICIIEIO OOCTyNa (HaWMeHee OrpPaHHUYMBANHIE) IO CaMoro
HHU3KOTO OocTyna (Haubolee OrpaHHUHTENBbHOTIO)

OTXPHITHIH LOCTYI [NO3BONdET MNONYUUTL OOCTYI XK KlaccaM, CTPYKTypaM, NepeMeHHEM u T. . U3 moboro

danna B MOmenH, HO, uTO 6Ollee BaxXHO, BHEe MONYIS, €CIH BHEMHHH danl HMIOPTHPYET MOLYINb,
comepxamuy ofmenoCTYNHBIH KOO HOoCTyna. [IOnyndpHO HCIONb30BAaTh NYONHMYHBIE OOCTYI [IPH CO3ILaHUM
dperMBOPKaA .

BHYTPEHHHH [OCTyI NO3BONdeT PadinaM TONbKO C MOOYINEM CYMHOCTEH MCHONb30BATH CYMHOCTH. [lo

YMONUAHWIO BCE OBBEKTH HMEIOT BHYTPEHHHH ypPOBEHb LNOCTYHNA (334 HEKOTOPBIMU HUCKIHOUEHULIMH) .
YacTHBIH [OCTYI 3alpelaeT HUCHNONb30BaHHe OObekTa BHe 3TOro damnna.

2.Hogxnacc 3amevaHHe:
[logxnacc He MOXeT HMeTb 6ojlee BBICOKHMH HOCTYII, YeM ero cylepkilacc.

3. Getter & Setter Ilpumey anHue :

Ecnu yCTaHOBIUK CBOMHCTB 49BIHETCH NPUBATHEIM, TO getter gBndeTCd BHYTPEHHUM (YTO HBILIETCH

3HauUeHueM II10 yMOanHHD). Taxxe BBl MOXEeTe Ha3HAUUTh YPOBEHL LOOCTYyIIa Kax [OJId rnonyuareind, TakK U OId

ceTTEepa. STU IIPHUHLIUIIEI TakKXe TPHUMEHHMBl U K HHIOEexXxCcaMm

4.06wee 3amMevaHHe :

Ipyrue THUNBE OOBEKTOB BKIIOUAIOT: HHHUIMANM3aTOpPhl, [IpoTokxonsl, PacmupeHud, [IxeHepHkH H THIOBEHE
[IceBOOHUMEI

Examples

OCHOBHOH NpHMEP C HCIOJIb3OBaHHeM Struct

3.0

B Swift 3 ecTb HeCKONbKO YPOBHEH OOCTyIa. B 9TOM MNpHUMEpPe HCIONL3VIOTCd BCe, KpoMe open :

public struct Car {

public let make: String

let model: String //Optional keyword: will automatically be "internal"
private let fullName: String

fileprivate var otherName: String
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public init (_ make: String, model: String) {
self.make = make
self.model = model
self.fullName = "\ (make)\ (model)"
self.otherName = "\ (model) - \ (make)"

[IpennonoxuM, uTo myCar OBl HHHULHANH3UPOBAH CIeIyIHM ofpas3oM:

let myCar = Car ("Apple", model: "iCar")

Car.make (oOwenoCTYIHbIH)
print (myCar.make)

dTa neuaTh OymeT paboTaTh Besme, BKIIOUad LIeNH, KOTOPBE HMIOPTHUPYIOT Car

Car.model (BHYTpPEeHHHH)

print (myCar.model)

3TO 6y,11eT CKOMIIUJIIUPOBAHO, €ClIH KO HaXOOHUTCHd B TOU Xe geilrk, 4YTO H Car
Car.otherName (fileprivate)

print (myCar.otherName)

3to Bymetr paboTaTb, TONLBKO €CIH KOI HAXOOHUTCHd B TOM Xe ¢parme, uto u Car

Car.fullName (4YacCTHBIH)
print (myCar.fullName)

910 He OymeT pabotatb B Swift 3. HocTyn X private CBOHCTBaAM BO3MOXEH TOINbLKO B Ipenenax OLHOH
TOoH xe struct / class

public struct Car {

public let make: String //public
let model: String //internal
private let fullName: String! //private

public init (_ make: String, model model: String) {
self.make = make
self.model = model
self.fullName = "\ (make)\ (model)"

Ecnu o6bekT HMeeT HEeCKOIbKO CBY3aHHHIX YPOBHEeH moctyna, Swift umeT caMbli HHU3KHH YPOBEHb OOCTYIA.

Ecnu uacTHad MNepeMeHHad CYmMECTBYET B OTKPHEITOM Kilacce, [epeMeHHad BCe pPaBHO OyOeT CUHUTAThCH
3aKPBITOH .

[IpuMep nomkJyacca
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public class SuperClass {
private func secretMethod() {}

internal class SubClass: SuperClass {
override internal func secretMethod() {
super.secretMethod ()

Ilpumep Getters u Setters

struct Square {

private (set) var area = 0
var side: Int = 0 {
didSet {
area = side*side

public struct Square {
public private(set) var area = 0
public var side: Int = 0 {
didSet {

area = side*side

}
public init () {}

[lpounuTanTe KOHTpONb mocTymna oHuawH: https://riptutorial.com/ru/swift/topic/1075/xoHTponb—nocTymna
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I
ramaBa 23: Koprex

Berynaenune

Tun KopTeXa IpencrtaBiideT coBOoM CIIUCOK THUIIOB, Pa3OeJIeHHBIX 3alldTbIMH, 3akKJIOUEHHBIX B KPYTIIble cxobKu.

OTOT CIHCOK THUIIOB TakXe MOXeT HMEeTb HME SIeMeHTOB UM HCIONb30BaThb S5THU HUMEeHa OId oB6o03HaAUEHUI
3HAUYEHUH OTHOEIbHBEIX SIJIEMEHTOB.

UMy smeMeHTa COCTOUT H3 uueHTudukaTopa, 3a KOTOPHIM Ccpasy cilenyeT nBoeTouue (:).
OBmero Mnonb30BaHUI —

Mbl MOXEeM HCIHIONBb30BAThH THII KOPTEXa B KaueCTBe BO3BpamaeMoro Turna PyHKIHH, YTOObB DYyHKLIUI
BO3Bpamalna OIWH KOPTEX, COINepXalMW¥ HEeCKONbKO 3HAUEHUH

3aMedYaHHda

KopTexXH CUHTaiOTCd THIAaMH 3HaueHHH. Bonee nonpobHyIO MHPOPMALMIO O KOPTeXaxX MOXHO HaWTH B
ODOKYMEHTAaLIHH :
developer.apple.com/library/content/documentation/Swift/Conceptual/Swift_Programming_Language/TheBasics.

Examples

YTo Taxoe KOpTexu?

KopTexu TrpyHIupyioT HECKONIbKO 3HAUEHHH B ONHO COCTABHOE 3HAUeHWEe. 3HAUEeHHd BHYTPH KOPTEeXa MOTYT
OpITh MOOOTO THIIA M HE OOIXHB OBITH OOHOI'O THIA IPYI C OPYIOM.

KopTexu co3marTcyd MNyTeM IPYIIUPOBKHU IHOOBIX 3HAUESHUH:

let tuple = ("one", 2, "three")
// Values are read using index numbers starting at zero
print (tuple.0) // one

print (tuple.l) // 2
print (tuple.2) // three

Taxxe MOXHO YXas3aThk HHIOHBHIOYAJbHBIE 3HAUEHHI, KOI'ma OlpeneldeTCd KOpTeX:

let namedTuple = (first: 1, middle: "dos", last: 3)
// Values can be read with the named property
print (namedTuple.first) // 1

print (namedTuple.middle) // dos

// And still with the index number
print (namedTuple.?2) // 3

Hx TakXe MOXHO Has3BaThb IIPHM HCIIONB3OBAHHHKH B KaueCTBe HepeMeHHOﬁ H IDTaXe HMeTb BO3MOXHOCTBb HMEThHb

HeoOd3aTenbHbEE 3HAUYEHUd BHYTPH:

var numbers: (optionalFirst: Int?, middle: String, last: Int)?

//Later On
numbers = (nil, "dos", 3)

print (numbers.optionalFirst)// nil
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print (numbers.middle) //"dos"
print (numbers.last)//3

PasJjioxeHHe Ha OTheJibHble nepeMeHHbIe

KOpTeXH MOXHO Pa3lNOXHTb Ha OTIOEIbHbBIE I[I€pPEMEHHbBIE CO CIenyrKHuM CHHTAaKCHCOM:

let myTuple = (name: "Some Name", age: 26)
let (first, second) = myTuple

print (first) // "Some Name"
print (second) // 26

3TOT CHHTAKCHC MOXHO HCIONb30BaATh HE3aBUCHMO OT TOI'O, HMEeT INIU KOpTeX HEeHa3BaHHBIe CBOUCTBA:

let unnamedTuple = ("uno", "dos")
let (one, two) = unnamedTuple
print (one) // "uno"

print (two) // "dos"

CHeHH¢quCKHe CBOMCTBA MOXHO HUIHOPHPOBATBL C IIOMOWBIKO IMNOOUEPKHBAHUA ( _ )

let longTuple = ("ichi", "ni", "san")
let (_, _, third) = longTuple
print (third) // "san"

KopTexu kak BO3BpamaeMoe 3HaueHHe GYHKIHH

PYHKIHUHY MOT'YT BO3BpallaTbh KOPTEXH:

func tupleReturner () -> (Int, String) {
return (3, "Hello")

let myTuple = tupleReturner ()
print (myTuple.0) // 3
print (myTuple.l) // "Hello"

Ecnu BEl Ha3HauaeTe HMeHa IIapaMeTpoOB, HX MOXHO HCIIONB30OBATBH H3 BO3BpallaeMOI'O 3HAUEHHI:

func tupleReturner () -> (anInteger: Int, aString: String) {
return (3, "Hello")

let myTuple = tupleReturner ()
print (myTuple.anInteger) // 3
print (myTuple.aString) // "Hello"

Hcrnosms3oBaHHe typealias mnas o6o3HaueHHs THIIA Ballero KopTexa

HHOrma BBl MOXETe HCIONb30BaThb OOHH M TOT XE& THII KOPTeXa B HECKOIbKHX MeCTax BCero xoma. 3To
MOXeT OBICTPO 3amyTaTbCd, OCOBEHHO €CNH Ball KOPTEeX CIOXHBIN:

// Define a circle tuple by its center point and radius

let unitCircle: (center: (x: CGFloat, y: CGFloat), radius: CGFloat) = ((0.0, 0.0), 1.0)
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func doubleRadius (ofCircle circle: (center: (x: CGFloat, y: CGFloat), radius: CGFloat)) ->
(center: (x: CGFloat, y: CGFloat), radius: CGFloat) {
return (circle.center, circle.radius * 2.0)

Ecnu BE HCIIONnb3YyeEeTe onpeneneHHmﬁ THII KOPpTeXa B HEeCKOJbKHX MeCTaX, Bbl MOXeTe HCIIOJNb30OBATH

KIIO4eBOe CIOBO tvpeaTias yTOOBl HA3BATHL TUII BAlIlET O KopTexa.

// Define a circle tuple by its center point and radius
typealias Circle = (center: (x: CGFloat, y: CGFloat), radius: CGFloat)

let unitCircle: Circle = ((0.0, 0.0), 1)

func doubleRadius (ofCircle circle: Circle) -> Circle {
// Aliased tuples also have access to value labels in the original tuple type.
return (circle.center, circle.radius * 2.0)

OnHaxo, €eCHU BBl CIHIHIKOM YacTO BTO LenaeTe, BaM cienyeT pacCMOTpPEeTb BO3MOXHOCTL HCIOIbL3OBaAHHUA

struct
O6MeH 3HAUYEeHHSAMH

KOpTeXH IIOJNIE3HEl LOII4 obMeHa 3HAUEHUIMU Mexny 2 (HHH 6onee) IIepeMeHHbBIMHU 6e3 UCIONb30OBAHUYA
BPEMEHHBIX TINEepPEeMEeHHBIX .

lpuMep C 2 MNepPeMeHHBIMH

YuuTBEIBaY 2 I[IE€PEeMeHHbIE

var a = "Marty McFly"
var b = "Emmett Brown"

MBI MOXEM JIe'KO MEeH4Tb 3HaueHUd
(a, b) = (b, a)
PesyneTar:

print (a) // "Emmett Brown"
print (b) // "Marty McFly"

[IpuMep ¢ 4 nepeMeHHBIMH

var a = 0
var b =1
var ¢ = 2
var d = 3
(al br Cy d) = (d, C, b, a)

print(a, b, ¢, d4) // 3, 2, 1, O

KopTexH kax cJiyuyad B KOMMyTaTope

Hcrnonv3oBaTh KOPpTEeXH B IIepeKinouaTelre
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let switchTuple = (firstCase: true, secondCase:

switch switchTuple ({
case (true, false):
// do something
case (true, true):
// do something
case (false, true):
// do something
case (false, false):
// do something

false)

Unm B coueraHuu Cc Enum Hanpumep, C kinaccaMu pasMepa:

let switchTuple = (UIUserInterfaceSizeClass.Compact,

switch switchTuple ({

case (.Regular, .Compact):
//statement

case (.Regular, .Regular):
//statement

case (.Compact, .Regular):
//statement

case (.Compact, .Compact):
//statement

pouutanTe Koprex oHmawH: https://riptutorial.com/ru/swift/topic/574/xoprex

UIUserInterfaceSizeClass.Regular)
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rnasa 24: Kpunrtorpaduueckxoe XemHpoBaHHE

Examples

MD2, MD4, MD5, SHAl, SHA224, SHA256, SHA384, SHA512 (Swift 3)

Sty dyHKUMM OynyT xXemupoBaTh nubo String, nubo Data input ¢ OODHHUM M3 BOCBMHU
KpUNTOrpaduueckux alTlOPUTMOB XEUHUPOBAHUI .

[lapaMeTp name ykasbBaeT HMdd X3UW-PYHKIHH Kak CTPOKY
[lonnepxuBaeMele dyuxuuu: MD2, MD4, MD5, SHA1l, SHA224, SHA256, SHA384 u SHAS512

dtoT npuMep Tpebyer Common Crypto

Heo6xomuMO HMMETBb 3arollOBOK 3aroloBka NpoeKTa:
#import <CommonCrypto/CommonCrypto.h>
Oob6aBbTe B mnpoekxT Security.framework.

oTa q:)yHKL[HEI IIPHUHUMaeT Xell-HUMd U OaHHBIE 04 X3SUMHPOBAHHWYA M BO3BpAamaeT OaHHBIE:

name: A name of a hash function as a String
data: The Data to be hashed
returns: the hashed result as Data

func hash (name:String, data:Data) -> Data? {

let algos = ["MD2": (CC_MD2, CC_MD2_DIGEST_LENGTH) ,
"MD4" : (CC_MD4, CC_MD4_DIGEST_LENGTH),
"MD5" : (CC_MD5, CC_MD5_DIGEST_LENGTH) ,
"SHAL": (CC_SHAL, CC_SHA1l_DIGEST_LENGTH),
"SHA224": (CC_SHA224, CC_SHA224_DIGEST_LENGTH),
"SHA256": (CC_SHA256, CC_SHA256_DIGEST_LENGTH),
"SHA384": (CC_SHA384, CC_SHA384_DIGEST_LENGTH),
"SHA512": (CC_SHA512, CC_SHAS512_DIGEST_LENGTH) ]

guard let (hashAlgorithm, length) = algos[name] else { return nil }

var hashData = Data(count: Int (length))

_ = hashData.withUnsafeMutableBytes {digestBytes in
data.withUnsafeBytes {messageBytes in
hashAlgorithm (messageBytes, CC_LONG (data.count), digestBytes)

}

return hashData

Ora PyHKLUMI NPHHHUMaeT xem-uMd U String Ong xsmHpoBaHMY KU BO3BpamaeT Data:

name: A name of a hash function as a String
string: The String to be hashed
returns: the hashed result as Data

func hash (name:String, string:String) -> Data? {
let data = string.data(using:.utf8)!
return hash (name:name, data:data)

[IpuMepE!:
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let clearString = "clearData0123456"
let clearData = clearString.data(using:.utf8)!

print ("clearString: \(clearString)")
print ("clearData: \ (clearData as NSData)")

let hashSHA256 = hash (name:"SHA256", string:clearString)
print ("hashSHA256: \ (hashSHA256! as NSData)")

let hashMD5 = hash (name:"MD5", data:clearData)
print ("hashMD5: \ (hashMD5! as NSData)")

Brixom:

clearString: clearData0123456
clearData: <636c¢c6561 72446174 61303132 33343536>

hashSHA256: <aabc766b 6b357564 e41f4£f91 2d494bcc bfal6924 b574abbd ba%e3e9d al0c8920a>

hashMD5: <4df665f7 b94aeat6t9 695b0e7b baf9e9d6>

HMAC c MD5, SHAl, SHA224, SHA256, SHA384, SHA512 (Swift 3)

Sty dyHKUMM OynyT xemupoBaTh nubo String, nubo Data input ¢ OODHHUM M3 BOCBMHU
Kpunrorpaduueckux allOPHUTMOB XEUHPOBAHUI .

[lapaMeTp name ykasbBaeT UMY XSm-GyHKIUKM B KauecTBe [NOoOIepxuBaeMex String dyukumsi: MDS5,
SHA224, SHA256, SHA384 wu SHAS512

3toT npuMep Tpebyer Common Crypto

Heof6xOomUMO HMETb 3arollOBOK 3arolloBkKa MpoexTa:
#import <CommonCrypto/CommonCrypto.h>
Io6aBerTe B mpoexkxT Security.framework.

3TH GYHKLUMUH NPHHHUMAIOT HMd xella, COoOOmeHHe XSIWHUPOBAaHMHHA, KIIOU M BO3BPAlAlOT OAaHOXeCT:

SHAL,

hashName: name of a hash function as String
message: message as Data

key: key as Data
returns: digest as Data
func hmac (hashName:String, message:Data, key:Data) —-> Data? {
let algos = ["SHAl1l": (kCCHmacAlgSHAL, CC_SHA1_DIGEST_LENGTH),
"MD5" : (kCCHmacAlgMD5, CC_MD5_DIGEST_LENGTH),
"SHA224": (kCCHmacAlgSHA224, CC_SHA224_DIGEST_LENGTH),
"SHA256": (kCCHmacAlgSHA256, CC_SHA256_DIGEST_LENGTH),
"SHA384": (kCCHmacAlgSHA384, CC_SHA384_DIGEST_LENGTH),
"SHA512": (kCCHmacAlgSHAS512, CC_SHAS512_DIGEST_LENGTH) ]
guard let (hashAlgorithm, length) = algos[hashName] else { return nil }

var macData = Data (count: Int (length))

macData.withUnsafeMutableBytes {macBytes in
message.withUnsafeBytes {messageBytes in
key.withUnsafeBytes {keyBytes in
CCHmac (CCHmacAlgorithm (hashAlgorithm),
keyBytes, key.count,
messageBytes, message.count,
macBytes)
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}

return macData

hashName: name of a hash function as String
message: message as String

key: key as String

returns: digest as Data

func hmac (hashName:String, message:String, key:String) -> Data? {
let messageData = message.data(using:.utf8)!
let keyData = key.data(using:.utf8)!
return hmac (hashName:hashName, message:messageData, key:keyData)

hashName: name of a hash function as String
message: message as String

key: key as Data

returns: digest as Data

func hmac (hashName:String, message:String, key:Data) —-> Data? {
let messageData = message.data(using:.utf8)!
return hmac (hashName:hashName, message:messageData, key:key)

// THpumeps

let clearString = "clearData0123456"

let keyString = "keyData8901234562"

let clearData = clearString.data(using:.utf8)!
let keyData = keyString.data(using:.utf8)!

print ("clearString: \(clearString)")

print ("keyString: \ (keyString)")

print ("clearData: \ (clearData as NSData)")
print ("keyData: \ (keyData as NSData)")

let hmacDatal = hmac (hashName:"SHA1l", message:clearData, key:keyData)
print ("hmacDatal: \ (hmacDatal! as NSData)")

let hmacData2 = hmac (hashName:"SHA1", message:clearString, key:keyString)
print ("hmacData2: \ (hmacData2! as NSData)")

let hmacData3 = hmac (hashName:"SHA1", message:clearString, key:keyData)
print ("hmacData3: \ (hmacData3! as NSData)")

Brixomn:

clearString: clearData0123456

keyString: keyData8901234562

clearData: <636c6561 72446174 61303132 33343536>
keyData: <6b657944 61746138 39303132 33343536 32>

hmacDatal: <bb358f41 79b68c08 8e93191a da7dabbc 138f2aeb6>
hmacData2: <bb358f41 79b68c08 8e93191a da7dabbc 138f2aeb6>
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hmacData3: <bb358f41 79b68c08 8e93191la da7dabbc 138f2ae6>

[lpounutanTe Kpunrorpaduueckoe XemmporaHue OHIawH: https://riptutorial.com/ru/swift/topic/7885/
xpunrorpadruueckoe—XeuupoBaHue
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I
rnasa 25: KsumpoBaHHE Ha OHCKE

Berynaenune

KomupoBaHue BHOeO, uaobpaxeHHH u aynuo c nomombo URLSession u FileManager

Examples

SKOHOMHSA

let url = "https://path-to-media"
let request = URLRequest (url: url)

let downloadTask = URLSession.shared.downloadTask (with: request) { (location, response, error)

in
guard let location = location,
let response = response,
let documentsPath = NSSearchPathForDirectoriesInDomains (.documentDirectory,
.userDomainMask, true).first else {
return
t
let documentsDirectoryUrl = URL(fileURLWithPath: documentsPath)
let documentUrl = documentsDirectoryUrl.appendingPathComponent (response.suggestedFilename)
let _ = try? FileManager.default.moveltem(at: location, to: documentUrl)
// documentUrl is the local URL which we just downloaded and saved to the FileManager

} .resume ()

UTEeHHe

let url = "https://path-to-media"
guard let documentsUrl = FileManager.default.urls (for: .documentDirectory, in:
.userDomainMask) .first,

let searchQuery = url.absoluteString.components (separatedBy: "/").last else {

return nil

do {

let directoryContents = try FileManager.default.contentsOfDirectory(at: documentsUrl,
includingPropertiesForKeys: nil, options: [])

let cachedFiles = directoryContents.filter { $0.absoluteString.contains (searchQuery) }

// do something with the files found by the url
} catch {
// Could not find any files

pounTadirTe KsmupoBaHHe Ha OHUCKe OHNAHH: https://riptutorial.com/ru/swift/topic/8902/xsmupoBanue—

Ha—Ogucke
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raaBa 26: JluTee non nOaBJIeHHEM

CHHTaxCHC
® let name = json["name"] as? String ?? "" // Bmxon: john
® let name = json["name"] as? String // Output: Optional ("john")

® let name = rank as? Int // Output: Optional(1l)

® let name = rank as? Int ?? 0 // Output: 1

® let name = dictionary as? [String: Any] ?? [:] // Output:
["Maths", "Science", "English", "C Language"]]

Examples

IIOHHXAallee NPHBEeIOeHHe

["name" : "john", "subjects":

HepeMeHHas MOXeT ObITh [OHUXEeHAa OO TMOLOTHIIa C HCIIOINb3OBaAHHEM OoIeparTopOB THIA JHTb4 as? , u as!

Kax as? ornepaTop OelITaerTcd INPHMEHHTL K IIOLOTHUIY .
OH MOXET BHIUTU U3 CTpoO4, MHNOSTOMY OH BO3BpalaeT HeoOd3aTeNnbHBIH .

let value: Any = "John"

let name = value as? String
print (name) // prints Optional ("John")

let age = value as? Double
print (age) // prints nil

Kax as! omnepatop 3acraBiadger OpOCOK.

OH He BO3BpamaeT HeobBd3aTenbHbM, HO COOH, ecnu COOU BHIIOIHIETCH.

let value: Any = "Paul"

let name = value as! String
print (name) // prints "Paul"

let age = value as! Double // crash: "Could not cast value.."

OBLIUHO HCIONbL3VIOTCH ONEepaTOpH THIA Ccast C YCIOBHOH PasBEPTKOH:

let value: Any = "George"

if let name = value as? String {
print (name) // prints "George"

if let age = value as? Double {
print (age) // Not executed

KacTuHr c nepexJuouaTedJeM

OnepaTtop switch Taxkxxe MOXeT HCIONBL30BATHLCYH ONY [NOMNBITKH KAaCTHHIA

B Pa3HbBIE THIIBI:

’
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func checkType (_ value: Any) —-> String {
switch value {

// The "is' operator can be used to check a type
case is Double:
return "value is a Double"

// The “as’ operator will cast. You do not need to use ‘as?’ in a
case let string as String:
return "value is the string: \(string)"

default:
return "value is something else"

checkType ("Cadena") // "value is the string: Cadena"
checkType (6.28) // "value is a Double"
checkType (UILabel ()) // "value is something else"

NpuBeneHne x 6azoBOMy THOY

OnepaTop as OymeT mepeHanpaBlieH Ha CYIepTUll. [IOCKONbKY S5TO HE MOXeT ObiTb HEeymoauHo,

BO3BpamaeT HeoOd3aTeNbHbIH.

let name = "Ringo"
let value = string as Any // ‘value' is of type “Any now

lpuMep Hcnosb3oBaHHda downcast nna nmapamMeTpa QYHKLHH, BKJIOYAKUIEro MNOMKJACCHPOBaHHE

C HOMOImBIO NOHHXAKMEIO Npeobpas’oBaHUd MOXHO HCIOIL30BATh KON M HAHHBE IIONKJIAacCa BHYTPH QYHKIHH,

NPpUHUMAKIEH [apaMeTp ee Ccylepkiacca.

class Rat {
var color = "white"

class PetRat: Rat {
var name = "Spot"

func nameOfRat (0: Rat) -> String {
guard let petRat = (0 as? PetRat) else {
return "No name"

return petRat.name

let noName = Rat ()
let spot = PetRat ()

print (nameOfRat (noName) )
print (nameOfRat (spot))

Tun sgutes B Swift Language

OHO He
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JHThEe non InaBJIEHHEM

Tun casting — »To crnocof NPOBEPUTL THUI SK3eMIndpa uilu o6paboTaTh STOT SK3EMINdpP Kak IPyrou
cymepklacc HIH MNOOKIAacC M3 OPYyroro MecrTa B ero COOCTBEHHOH HepPapxXHH KIacCoB.

Tun casting B Swift peanusyeTcd C IOMOMmBIO ONEPATOPOB 1s M as. ITH LOBa OlepaTopa NPenoCTaBIISIOT
[IPOCTOH U BHIPABUTENbLHBIH CMOCO6 MNPOBEPHUTH THII 3HAUEHHd HIH NPUCBOUTL 3HAUYEHHE OPYTIOMYy THIIY.

IIOHHXaKlee NPHBEeIOeHHe

KoHCTaHTa HNIM IepeMeHHad OINpPeneleHHOI'O THIa Klacca MOXeT PakTHUECKH CCHIIATHCYH Ha DK3EMINLP
nomgkijacca 3a KylucaMu. ECHIH BBl CUMTaeTe, UYTO DTO TakK, BBl MOXETe IMOIBITATbCY CIOYCTUTHCH K THUITY
nogkijacca C OllepaTopoM JHUThd TUIA (kakx? Umnu xaxk!).

ockonbky downcasting MOXeT BBIHTH M3 CTPOY, OINEPaTOpP NHUTOrO THIAa paboTaeT B OBYX pPasHbix QOpMax.
YcnoeHag dopma, Kaxk ?, BO3BpamaeT HeoOd3aTeNnbHOE 3HAUEHME THIA, KOTOPHIH Bbl MNHTAaeTeCh COPACHIBATH.
NpuHynuTenbHad dopMa, kKaxk !, NHTAETCd NOHUBUTL M MNPUHYIUTENbHO PA3BEPHYTh PE3yiIbTaT KakK OINHO
cocTaBHOEe IeHCTBHEe.

Ucnonb3yHTe yCclnoBHYIO POpMYy OlepaTopa NUThd Tuna (xak?), Ecnu Bb He yBEepeHb, UTO NpeyMeHbIeHHEe
6yner ycnemseM. 3Ta dopMa omepaTopa Bcerpma 6yneT BO3BpamaTh Heobd3aTeNnbHOEe 3HAYEeHHE, M 3HAUYEHHE
6ymneT paBHO HYIIO, €CIM HHCXOILdllee 3HAYEeHHEe HEBO3MOXHO. JTO IO3BOJNYET NPOBEPUTH YCIENHOE HaXaTHe.

Hcrnonb3yhTe dopcUPOBaHHYIO GOpMYy omnepaTopa Tumna cast (as!), Tonbko ecnu Bel yBepeHb, uTo downcast
Bcerma 6OyneT ycCHemHbM. 2Ta dopMa olepaTopa BEIBOBET OWHOKY BPEMEeHHU BHIIOIHEHHS, €CIH BEH
oneiTaeTech COpacCHBATH HENPABUIBLHBIA THII Klacca. Y3HaTh OOIbIE.

Illpeo6pazoBaHHe cTpokx B Int & Float: -

let numbers = "888.00"
let intValue = NSString(string: numbers) .integerValue
print (intvValue) // Output - 888

let numbers = "888.00"
let floatValue = NSString(string: numbers) .floatValue
print (floatValue) // Output : 888.0

[IpecbpasoBanue Float to String

let numbers = 888.00
let floatValue = String (numbers)
print (floatValue) // Output : 888.0

// Get Float value at particular decimal point

let numbers = 888.00

let floatValue = String(format: "%.2f", numbers) // Here %.2f will give 2 numbers after
decimal points we can use as per our need

print (floatvValue) // Output : "888.00"

LeJsqioe YHCJIO X 3HAUEHHI0O CTPOKH

let numbers = 888
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let intValue = String (numbers)
print (intvValue) // Output : "888"

3HaueHHe Float to String

let numbers = 888.00
let floatValue = String(numbers)
print (floatValue)

Heobsa3aTenrHoe 3HaueHHe Float mgna String

let numbers: Any = 888.00
let floatValue = String(describing: numbers)
print (floatValue) // Output : 888.0

Heobsa3aTensrHoe 3HaueHHe String to Int

let hitCount = "100"
let data :AnyObject = hitCount
let score = Int(data as? String 2?2 "") 2?2 O

print (score)

3HaueHHsa Downcasting ot JSON

let json = ["name" : "john", "subjects": ["Maths", "Science", "English", "C Language"]] as
[String : Any]
let name = Jjson["name"] as? String ?? ""
print (name) // Output : john
let subjects = json["subjects"] as? [String] ?? []
print (subjects) // Output : ["Maths", "Science", "English", "C Language"]
3HaueHHs Downcasting H3 OonoJsiIHHTeJbHOro JSON
let response: Any = ["name" : "john", "subjects": ["Maths", "Science", "English", "C
Language"] ]
let json = response as? [String: Any] ?7? [:]
let name = Jjson["name"] as? String ?? ""
print (name) // Output : john
let subjects = json["subjects"] as? [String] ?? []
print (subjects) // Output : ["Maths", "Science", "English", "C Language"]
YnpasseHnHe JSON Response C yCJIOBHSMH
let response: Any = ["name" : "john", "subjects": ["Maths", "Science", "English", "C
Language"]] //Optional Response
guard let json = response as? [String: Any] else {
// Handle here nil value
print ("Empty Dictionary")
// Do something here
return
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}

let name = Jjson["name"] as? String ?°?
print (name) // Output : john

let subjects = json["subjects"] as?
print (subjects) // Output

[String] 27? []

["Maths", "Science", "English", "C Language"]

YnpaBiyieHHe Nil Response ¢ ycJiOBHEM

let response: Any? = nil

guard let json = response as? [String: Any]
// Handle here nil value
print ("Empty Dictionary")
// Do something here

else {

return

}

let name = json["name"] as? String ?? ""

print (name)
let subjects = json["subjects"] as?

print (subjects)

[String] 27? []

BBIXOL: Empty Dictionary

[lpouuTanTe JluThe NOL LABIEHHEM OHIAMNH:

OaBIIEHHEM

https://riptutorial.com/ru/swift/topic/3082/nurse-non—
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raaBa 27: MaccHuBH

Berynaenune

MaccuB — BTO yHOpSﬂOquHMﬁ THUII c6opa OAHHBIX C TIPOHU3BOIBHBEIM LHOCTYIIOM. MacCHUBBEl 9BIJIIOTCYA OOHUM U3
Haubonee uyacTo HCIIONB3YEMBIX THIIOB OAHHBIX B IMIPHUIOXEHHH. Me1 HCIIONIBb3YEM THII Array Oi1d XPaHeHHd
BIEeMeHTOB OOHOI'O THIla, THIIAa SDIEeMeHTa Element. MaccuB MOXET XPaHHUThb mobble BJIEeMEeHTH — OT e IbIX
JyyuceJll 0O CTpOK OO KJIacCcCoOB.

CHHTaxKCHC

Array <Element> // Tun Maccuea C sineMeHTaMu Tuna Element

® [Dnementr] // CUHTAKCHUUECKUH caxap Mg THIA MacCHBa C SJeMeHTaMu Tumna Element

® [elementO, elementl, element2, ... elementN] // llurepan mMaccusa
® [Element] () // CosmaeT HOBHIM NyCTOM MaccuB Tumna [Element]
® Array (count: repeatValue :) // CosmaeT MacCHB SJIEMEHTOB count , KaxXObeHd H3 KOTOPHIX
HHHLHANu3HUpyeTcd repeatedValue
® Array (_ :) // CospaeT MacCHB U3 I[POHU3BONLHOH [OCIELOBATENbLHOCTH
3aMeuyaHHd

MacCCUBE NPEnCTaBIdOT COBOW ymopsgodYeHHEH Habop 3HAUYEHWH. 3HAUEHHd MOTYT [NOBTOPATLCH, HO JOJIXHBI
OBITH OOHOT'O THMIIA.

Examples

lleHHOCTHasd CceMaHTHKa

KOHHPOBaHHe MacCCHBa KOINHPYEeT BCe 32JIEeMEHTBl BHYTPH HCXOIOHOI'O MaCCHBa.

i3MeHeHVe HOBOI'O MaCCHBa He H3MEHHT HCXOﬂHHﬁ MaCCHB .

var originalArray = ["Swift", "is", "great!"]
var newArray = originalArray

newArray[2] = "awesome!"

//originalArray = ["Swift", "is", "great!"]
//newArray = ["Swift", "is", "awesome!"]

CxONmHUpPOBaHHEIE MACCHBE OYyOyT HMCIONB30BATH TO XE& IPOCTPAHCTBO B MaMaTH, UYTO KM OPHIHHAN, IO Tex
Iop, mnoxa OHKM He OyOyT H3MEHEHb. B pe3ynbTaTe 3TOro MNPOHCXOOUT I[OPaxXeHHE MNPOU3BONHTENbBHOCTH,
Kxorma CKONHPOBAHHOMY MaCCHBY MPHCBaWBaeTCcd COOCTBEHHOE MNPOCTPAHCTBO B IaMdTH, IIOCKOIbKY OHO

U3MEHHIETCH BIIEPBEIE.

OCHOBBI MacCCHBOB

Array — ®©TO YHIOPHLOOYEHHBIM THUI KOIINEKLMH B CTAHIAPTHOM Oubnuorexe Swift. Ou obecmneumBaer O (1)
CHyuamdHBd OOCTYI M OUHAMHUUYECKOe [epepacHnpeneneHue. MacCuB — 3TO OOmud TWll , [DOSTOMY THII
3HAUEHWUH, KOTOPLIE OH CONEPXHUT, H3BECTEH BO BpPEeMd KOMIIMILLHHU.

[lockonbky Array 9BILEeTCHd THIIOM 3HAUEHWd , €0 H3MEHUYMBOCTL ONpeneNndeTCcd TeM, d9BIIeTCd JIU OH
AHHOTHPOBAHHBEIM Kak var (mutable) unu let (immutable).

Tun [Int] (3HaueHWe: MaCCHUB, comepxamu¥ Int S) IBNIETCd CHHTAKCHUSCKHM caxapoMm Oud Array<T> .

Y3HalTe 6Goiblle O MacCHBax Ha 43blke Swift Programming .

I[IycTele MaCCHBEI
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Cnenymmue TpHu OOBbABIEHUY SKBUBAJIEHTHE:

// A mutable array of Strings, initially empty.

var arrayOfStrings: [String] = [] // type annotation + array literal
var arrayOfStrings = [String] () // invoking the [String] initializer
var arrayOfStrings = Array<String> () // without syntactic sugar

JurepaJsel MmaccHBa

HHTepan MaCCHBa 3alluCbhlBaeTCd C KBaLpaTHBIMHU CKO6KaMH, OXKpyXarnuMH 3SJIEMEHTHI, Pa30elIEHHbBIE 3alldTbhIMHU:

// Create an immutable array of type [Int] containing 2, 4, and 7
let arrayOfInts = [2, 4, 7]

KoMnungdTop OOGBIYHO MOXET BEIBECTH THUII MaCCHBa Ha OCHOBE SIEMEHTOB B JHTepale, HO $BHbHE aHHOTALHH
THIOB MOTI'yT II€PEeOoNpeneilsdTh 3HAaUYeHHEe 10 YMOIYaHHIO:

let arrayOfUInt8s: [UInt8] = [2, 4, 7] // type annotation on the variable
let arrayOfUInt8s
let arrayOfUInt8s

[2, 4, 7] as [UInt8] // type annotation on the initializer expression

[2 as UInt8, 4, 7] // explicit for one element, inferred for the others

Maccussl C NMNOBTOPSAIUHMHCSH 3HAUYEeHHAMH

// An immutable array of type [String], containing ["Example", "Example", "Example"]
let arrayOfStrings = Array(repeating: "Example",count: 3)

Co3naHHe MAaCCHBOB H3 JPYIHX IOCIEeNOBAaTeJIbLHOCTEH
let dictionary = ["foo" : 4, "bar" : 6]

// An immutable array of type [(String, Int)], containing [ ("bar", 6), ("foo", 4)]
let arrayOfKeyValuePairs = Array (dictionary)

MHOroMepHsle MaCCHBHI

B Swift MHOrOMepHEI MAaCCHB CO3IaeTCd MAaCCHBAMH BIOXEHHOCTH: OBYMepHBHH MaccuB Int - [[Int]] (unu
Array<Array<Int>> ).

let array2x3 = [
i, 2, 31,
[4, 5, 6]
1
// array2x3[0][1] is 2, and array2x3[1][2] is 6.

YTOo6B co3nmaThb MHOFOMepHHﬁ MaCCHB TIIOBTOPAKNIHUXCHA SHaquHﬁ, HCHOHBSyﬁTe BIIOXEHHbIE BBI3OBEI

HHHIIHAIIKU3aTOopra MacCCHBa:

var array3x4x5 = Array(repeating: Array (repeating: Array (repeating: 0,count: 5),count:
4) ,count: 3)

ﬂOCTyn K 3HAQUEeHHIM MacCCHBa

Crnepnyranye OpUMepbl OYILYyT HCIONb30BATH DTOT MaCCHB [OId OEMOHCTPALMH LOCTyINa K 3HAUYEHHIM
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var exampleArray:[Int] = [1,2,3,4,5]
//exampleArray = [1, 2, 3, 4, 5]

YTOo6H INOJNYUHUTBL [LOOCTYII K 3HAUYEHHIO B H3BECTHOM HHIOEKCe, I/ICHOJ'IBBYI;ITG cne,uy}ou.u/lﬁ CHHTAKCHuC:

let exampleOne = exampleArrayl[2]
//exampleOne = 3

[lpuMeuaHHne . 3HaueHHe B HHIEKCEe [OBa 4BIIEeTCd TPETbHM 3HaYeHHeM B Array . Array S HCIONb3yeT
HHIEXC Ha OCHOBe HYylnd, UYTO O3HAadYaeT, uYTO IEePBHH 3IeMeHT B Array HMeeT uHuekc 0.

let valueO = exampleArray[0]

let valuel exampleArray[1l]

let value?2
let value3 = exampleArray[3]

let value4d
//valuel =
//valuel =
//value2 =
//value3 =
//valued =

[

[
exampleArray[2]

[

[

exampleArray [4]

g w N

JlocTyn X HOOMHOXeCTBY Array C HCIONb30OBaHHEM OUIbTPA:

var filteredArray = exampleArray.filter({ $0 < 4 })
//filteredArray = [1, 2, 3]

@I/IJ'IBprI MOr'yT HMEeTb CIOXHbIE YCIOBHA, TAaKHE Kak C]JI/IHpraLII/ISI TOINIBKO YEeTHBIX UYHCel:

o)

var evenArray = exampleArray.filter({ $0 % 2 == 0 })

//evenArray = [2, 4]

Taxxe MOXHO BEePHYTH HHIOEKC 3aO0aHHOI'O 3HAUEeHHd, BO3Bpallad nil ecnu 3HaueHUe He OBUIO HaI;I,H,eHO.

exampleArray.indexOf (3) // Optional (2)

CymecTBYIOT METOHBl LI EePBOrO, I[IOCIeOHEero, MakKCHMalbHOTO HIM MHHHMAIBbBHOI'O 3HaueHHd B Array . IOTH
MeTOonOsl BO3BpaTdT nil ecnu Array HOycCT.

exampleArray.first // Optional (1)
exampleArray.last // Optional (5)
exampleArray.maxElement () // Optional (5)
exampleArray.minElement () // Optional (1)

I[IoJsle3HBI®E METOIb!

OnpenenuTb, INYCT IHM MACCHB HJIH BEPHYTH €ro pasMep

var exampleArray = [1,2,3,4,5]
exampleArray.isEmpty //false
exampleArray.count //5

Reverse a Array IllpumeuanHe. Pe3yJnbTaT HE BHIIOJHSAETCHS B MacCCHBE, Ha KOTOPI:I!:’I BbI3BIBAETCH MeTOonOo, H
OOoJrkeH OBITH NOMELeH B ero COGCTBeHHYIO IIepeMeHHYI0.

exampleArray = exampleArray.reverse ()
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//exampleArray = [9, 8, 7, 6,

HaMeHeHHe 3HAUEHHH B MacCCHBe

CymecTBYyeT HECKOINbKO CIOCOO60B moOaBIeHUS 3HAUYEHUH B MACCHUB

var exampleArray = [1,2,3,4,5]
exampleArray.append (6)
//exampleArray = [1, 2, 3, 4, 5,
var sixOnwards = [7,8,9,10]

exampleArray += sixOnwards
//exampleArray = [1, 2, 3, 4,

U yOalHuThb 3HAUYEHHId H3 MaCCHBa

exampleArray.removeAtIndex (3)

//exampleArray = [1, 2, 3, 5,
exampleArray.removelast ()
//exampleArray = [1, 2, 3, 5,
exampleArray.removeFirst ()
//exampleArray = [2, 3, 5, 6,

CopTHpPOBKa MacCHBa

var array = [3, 2, 1]

CosnmaHHe HOBOTrO OTCOPTHPOBAQHHOI'o MacCCHBAa

I[lockonbky Array cOOTBeTCTByeT Sequencelype

’

MBI MOXEM CO30OaThb HOBLIH MaCCHB OTCOPTHUPOBAHHBIX

DIEeMEeHTOB, HCIIONIb3Yd BCTpOGHHMﬁ MeTOl COPTHPOBKH.

2.1 2.2

B Swift 2 3To memaeTcd C IOMOIBO MeToma sort ()

let sorted = array.sort() //

(1, 2,

3]

C Swift 3 om 6Bl nepeuMeHOBaH B sorted()

let sorted = array.sorted()

//

(1,

2,

3]

CopTHpoaxa cymecTByiero mMmacCHBaA Ha MecCTe

[lockonbky Array cooTBeTcTByeT MutableCollectionType ,

MecTe.

2.1 2.2

B Swift 2 s3ToO BHIIONHIEeTCd C moMomeo sortInPlace ()

array.sortInPlace() // [1, 2,

3]

C Swift 3 oH OBl nepeuMeHOBaH B sort ()

MBI MOXEM COPTHPOBATB €I'0 3IEMEHTEI Ha
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array.sort() // [1, 2, 3]

[puMeuaHue. YTOOB HCHIOIbB30BATH BHIIEYKAa3aHHBIE METONb, SJIEeMEHTHl IOIXHBE COOTBETCTBOBATH
npotokxony Comparable

ChDI)TWHI)C)B]{Ei MaCCHBaA C IIOJIb3OBATEJIBCKHM 3aXKas3oM

Bel TakXe MOXEeTe OTCOPTHUPOBATh MACCHB, MCIONbL3yd 3aKpbiTHe, UTOOH ONPEneNuThb, NONXEeH U ONOUH
S7IeMeHT ObITh 3akas3aH OPYyTruM, — KOTOPHIHE HEe OrpaHHWUYMBAETCd MACCHBAMH, I'Oe DIEMEHTH OOIXHH OBITh
Comparable . Hamnpumep, nndg Landmark He Comparable HO BBl BCE€ PABHO MOXEeTE OTCOPTHUPOBATL MACCUB
OPHUEHTUPOB IO BLICOTE HIU HUMEHH.

struct Landmark {
let name : String
let metersTall : Int

var landmarks = [Landmark (name: "Empire State Building", metersTall: 443),
Landmark (name: "Eifell Tower", metersTall: 300),
Landmark (name: "The Shard", metersTall: 310)]

2.1 2.2

// sort landmarks by height (ascending)
landmarks.sortInPlace {$0.metersTall < $1.metersTall}

print (landmarks) // [Landmark (name: "Eifell Tower", metersTall: 300), Landmark (name: "The
Shard", metersTall: 310), Landmark (name: "Empire State Building", metersTall: 443)]

// create new array of landmarks sorted by name
let alphabeticallLandmarks = landmarks.sort {$0.name < $1.name}

print (alphabeticallandmarks) // [Landmark (name: "Eifell Tower", metersTall: 300),
Landmark (name: "Empire State Building", metersTall: 443), Landmark (name: "The Shard",
metersTall: 310)]

// sort landmarks by height (ascending)
landmarks.sort {$0.metersTall < $1.metersTall}

// create new array of landmarks sorted by name
let alphabeticallLandmarks = landmarks.sorted {$0.name < $1.name}

[IpuMeuaHue. CpaBHEHHE CTPOK MOXET HaTb HEOXHIAHHBIE PE3YIbTATH, €CIH CTPOKHU
HENOCNenoBaTeNbHE, CM. Pasnen COpTHPOBKAa MacCHBa CTPOK

llpeo6pasoBaHHEe BJIEMEHTOB MacCHBa C MOMOWBI XapTel (_ :)

[lockonbky Array COOTBEeTCTByeT Sequencelype , Mbl MOXEM HCHONb30OBaATh map(_:) OId Opeobpa3oBaHHUI
MaccuBa A B MaAaCCHB U3 B ucnonbayd szavoixanve tuna (A) throws -> B

HanpuMmep, Mbl MOr'NH OBl HMCIONB30BATL e€ro nng npeobpasoBaHHd MaccHBa [nt s B MaccuB String s
crnenymmuM obpasoM:

let numbers = [1, 2, 3, 4, 5]
let words = numbers.map { String($0) }
print (words) // ["l", "2", "3", "4", "5"]
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map(_:) 6ymneT NPOXOOUTHL Yepes MacCCHB, I[PUMEHdd IOaHHOEe 3aMblKaHMe K KaxXOooMy SIEMeHTy. Peaynbrar
S5TOrO 3aKpPbITUd OyIOeT UHCIONb30OBAaH MOId 3alOlHEeHHd HOBOI'O MacCCHUBa NpeobpaszOBaHHBEIMU DIEMEeHTaMHU.

[lockxonbky String uMeeT HHHLHANH3ATOP, KOTOPHH nonydaeT Int Mbl TakXe MOXEM HCIOIb30BATb 3TOT
fonee YEeTKHH CHHTAKCHC:

let words = numbers.map (String.init)

Hpeo6pa30}3a1—me map (_Z) He LOOIXHO H3MEeHIdTb THII MaCCHBa — HallpHMep, OHO TakKXe MOXeT HCIIONb30BaATbCH
L1 YMHOXEHHd MaCCHuBa Int s Ha nOBa:

let numbers = [1, 2, 3, 4, 5]

let numbersTimes2 = numbers.map {$0 * 2}
print (numbersTimes2) // [2, 4, 6, 8, 10]

H3BleueHHe 3HAUEHHH OAHHOrO THIIA H3 MaccHBa c nomoumsio flatMap (_ :)

things Array comepxaT 3HadYeHHd Any THIA.

let things: [Any] = [1, "Hello", 2, true, false, "World", 3]

Mel MOXeM H3BlIeYb 3HAUEHHd OAHHOIO THIA M CO30aTh HOBHIM MAaCCHB STOIO KOHKPETHOIO THIA.
[IpennomoXuM, MBI XOTHM H3BIeub Bce Int(s) u noMecTuTh ux B Int Array 6e30macHEM CrIOCOBOM.

let numbers = things.flatMap { $0 as? Int }

Tenepr numbers onpepenstorcsd xak [Int] . $ynkuwmsa flatMap orbpaceiBaeT BCe 2iIeMeHTH nil u
pes3ynbTaT, TakuM ob6pasoM, COLEPXHUT TONbKO CIenyIlHe 3HaUYeHHd:

SHIbTPALHSa MacCCHBa

Bel MOXeTe HCHIONb30BaTh Meromn filter( :) mng SequenceType , 4TOOB CO3OAaTh HOBBIM MaCCHB,
comepXamud SIEeMeHThHl [OCNEeNOBATENbHOCTH, KOTOPHIE YIOOBIETBOPHIOT 3aNaHHOMY NpPEenukaTy, KOTOPBIHE MOXET
OLITL NPEenoOCTaBIIeH KakK 2aKpbiTHe

HanpuMmep, dunbTpalusd YeTHBHX uucen u3 [Int]

let numbers = [22, 41, 23, 30]
let evenNumbers = numbers.filter { $0 % 2 == 0 }

print (evenNumbers) // [22, 30]

PunsTpauud [Person] , rme ux BoapacT MeHbme 30:

struct Person {

var age : Int
let people = [Person(age: 22), Person(age: 41), Person(age: 23), Person(age: 30)]
let peopleYoungerThan30 = people.filter { $0.age < 30 }

print (peopleYoungerThan30) // [Person(age: 22), Person(age: 23)]
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SuUNBTPaLHa HYJNsS H3 npeobpaszoBaHHd MaccHBa c nomombio flatMap (_ :)

Brl MOXeTe HCHIONb30BaTh flatMap(_:) aHanoruuHeM obpaszoM, uTOBH map(_ :) , YTOOE CO3IAaTb MACCHB,
IPUMEHUB Opeofpa3OBaHUHEe K DIeMeHTaM [IOCIeIOBATEeNbHOCTH.

extension SequenceType {
public func flatMap<T> (@noescape transform: (Self.Generator.Element) throws -> T?)
rethrows —-> [T]

}

Pasuuila Cc ®TOoH Bepcuen flatMap(_:) 3axkmouaeTcd B TOM, UTO OHA OXMUOAET, UTO 3aMbIKaHue
npeofpas3zoBaHUd BEPHET HeobdzaTenbHOe 3HayeHue T? OiId KaXOmoro U3 SIEeMeHTOB. 3aTeM OH 6e30macHO
pasBoOpauMBaeT Kaxnoe U3 STUX HeOoOdI3aTelbHbIX 3HAUEHUH, OTOUNBLTPOBLIBAY nil — B pesynbTaTte

nonyyaeTtcd maccus us [T] .

HanpuMep, BBl MOXETe 3TO CIelaTb, uYTOOH mnpeobpasoBaThb [String] B [Int] HcHoOnb3yd HHHIHAIU3ATOD
String wHHUHaANU3HUPVHOIKE Int , U OTOUIBTPOBEIBATHL JIHOOLHIE 3IEMEHThl, KOTOPhEIE He MOTIYT OBITb
npeobpa30BaHbL:

let strings = [P1i7, PEeeT, 11311, VAT~ Tpme?, "en

let numbersThatCanBeConverted = strings.flatMap { Int($0) }

print (numbersThatCanBeConverted) // [1, 3, 4, 6]

Brl Takxe MoxeTe ucnonbsoraTh flatMap(_:) , uTobml ortbunbTpoBaTh nil , uToBHl HDpocTo mpeobpas’oBaThb

MaccuB HeoOd3aTeNbHBIX SJIEMEHTOB B MACCUB He*OHLII/H:I:

let optionalNumbers : [Int?] = [nil, 1, nil, 2, nil, 3]
let numbers = optionalNumbers.flatMap { $0 }

print (numbers) // [1, 2, 3]

[lonnuceIBaHHE MacCHBa C OHAlla30HOM

MOXHO BHIOENHUTH p4dno rnocnenoBaTEIIBHBIX 3JIEMEHTOB M3 MaCCHBa C HCIOIb3OBaHHEM OHAlla30Ha.

let words = ["Hey", "Hello", "Bonjour", "Welcome", "Hi", "Hola"]
let range 2...4
let slice = words[range] // ["Bonjour", "Welcome", "Hi"]

Subscripting Array c guamnasoHOM Bos3BpamaeT ArraySlice . 5TO MNOANOCHENOBATENbHOCTbL MacCHBa.
B HameM npuMepe y HaC €CTb MacCCHB CTPOK, [OSTOMY Ml BOa3BpamaeM ArraySlice<String> .

Xorg ArraySlice coorBetrcTtByeT CollectionType u MOXeT ucnonssoBatrbcd ¢ sort , filter u t. IO., Ero
HasHaueHUe He ONd OOITOBPEMEeHHOTO XPaHEeHWHd, a OiId BPEeMEeHHBIX BHUYMHCIEHUH: OHO OONXHO OBITh

npeobpas3oBaHO OOPaATHO B MAaCCHB, Kak TOILKO BE 3aKOHUHUTe paboTaTh C HUM.

g ®TOro HUCHONbL3YHTE HHULHANu3aTop Array () :

let result = Array(slice)

[logBomd HMTOr Ha MNPOCTOM NpHMepe 6e3 MNPOMEXYTOUHBIX Maros:

let words = ["Hey", "Hello", "Bonjour", "Welcome", "Hi", "Hola"]
let selectedWords = Array(words[2...4]) // ["Bonjour", "Welcome", "Hi"]
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CpynnHpoBKa 3Ha4YeHHH MacCHBA

Ecnu y Hac ecTb Takad CTPyKTypa

struct Box {
let name: String
let thingsInside: Int

U MaccHuB Box (es)

let boxes = [

Box (name: "Box 0", thingsInside: 1),
Box (name: "Box 1", thingsInside: 2),
Box (name: "Box 2", thingsInside: 3),
Box (name: "Box 3", thingsInside: 1),
Box (name: "Box 4", thingsInside: 2),
Box (name: "Box 5", thingsInside: 3),
Box (name: "Box 6", thingsInside: 1)

MBI MOXEeM crpynnupoBaTh gmuku ¢ thingsInside cBoticTBa thingsInside , uTo6bl monyuuTb Dictionary
xoTopoM key — ©TO KONHYECTRBO BelmeH, a 3HaueHHe — BTO MACCHB dIUKOB.

let grouped = boxes.reduce ([Int:[Box]]()) { (res, box) —-> [Int:[Box]] in
var res = res
res[box.thingsInside] = (res[box.thingsInside] ?? []) + [box]
return res

Temnepb crpynnupoBaHo [Int:[Box]] ¥ uWMeeT CHenyiolud KOHTEHT

2: [Box(name: "Box 1", thingsInside: 2), Box(name: "Box 4", thingsInside: 2)],
3: [Box(name: "Box 2", thingsInside: 3), Box(name: "Box 5", thingsInside: 3)],
1: [Box(name: "Box 0", thingsInside: 1), Box(name: "Box 3", thingsInside: 1), Box(name:

"Box 6", thingsInside: 1)]
]

CronaxuBaHHe pesyJbTaTa npeobpas3oBaHHs MaccHBa c nomombio flatMap (_ :)

[IOMHMO BO3MOXHOCTH CO3IaHHUd MacCHBa NyTeM GunbTpandd nil U3 npeobpa3oOBaHHEIX BIEMEHTOB
IIOCIEeNOBaTEeNbHOCTH, CYIIECTBYET TakXe Bepcud flatMap( :) xoTopad OXHIAET, UTO 3aMblKaHue
npeobpas3oBaHUd BEPHET [OCIEeNOBATENbHOCTL S

extension SequenceType {
public func flatMap<S : SequenceType> (transform: (Self.Generator.Element) throws -> S)
rethrows —-> [S.Generator.Element]

}

Kax@magd nmocnemoBaTeNbHOCTL M3 NpeofpasoBaHud OyIneT KOHKATEHHPOBAHA, B PEe3yilbTaTe IIONyuYaeTCcd
MacCHB, comepxamui O6benUHEeHHbIe SIEeMEeHTH KaxXOOW I[IOoClIeloBaTenbHOCTH — [S.Generator.Element]

O6bemHHEHHE CHMBOJIOB B MACCHB CTPOK

HaHpHMep, MBI MOXeM HCIIOIb30BaTb €ro, yTOOBl B34Th MACCHUB IIPOCTEIX CTPOK H 06BbEenUHUTbL MX CHMBOIJBl B

OOUH MACCHB:
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let lemeS = ["2", "3", "5", "7", "11", "13", "17", "19"]
let allCharacters = primes.flatMap { $0.characters }
// :> "["2", "3", "5", "7", "1", "1", "1", "3", "1", "7", "1", "9"]"

[lpepeiBad NPHBEIEHHBIM BHIIE IPHUMED :

1. primes - [String] (I[lockxonbKy MacCCHB MpencTaBideT COB0H MNOCIenOBATENbHOCTL, Mbl MOXEM BHI3BATH
flatMap(_:) Ha HeM).

2. 3axpelTHe npeofpas3OBaHUd MNPUHUMAET OINUH M3 BDIEMEHTOB primes , String (
Array<String>.Generator.Element ).

3. 3areM 3aMbBKaHHe BO3BpamaeT I[IOCIeNOoBaTEelNbHOCTb THUNa String.CharacterView

4. Pe3ynbTaTOM HBIYETCYd MACCHB, CoOmepxXamud oOBbelHWHEHHBIE SIEMEHTH BCEX I[IOCIENLOBATENbHOCTEH OT

KaxIooro M3 BBEIBOBOB 3aMblKaHUd TpaHchdopMmMaluu — [String.CharacterView.Generator.Element]

CrnaxusaHHe MHOIOMEpPHOro MaccCHBAa

[lockonbky flatMap(_:) 6ymeT KOHKATEHHPOBATHL MNOCIENOBATENbHOCTH, BO3BpAllaeMble M3 BLEI3BOBOB
3aMblKaHud NpeofpaszoBaHHUd, €ro MOXHO HCIONbL30OBATh NOId BHPABHHBAHHY MHOIOMEPHOI'O MaCCHBA, Takoro
xax 2D-maccuB, B 1lD-MaccuB, TpexMepHbH MmMaccuB B 2D-maccuB u T. [.

3TO MOXHO IIpoCTO cCchnellaThb, BO3BPATHB ﬂaHHMﬁ SIIeMeHT $O (BHOXeHHMﬁ MacCHB) B 3aMblKaHue:

// A 2D array of type [[Int]]
let array2D = [[1, 3], [4], [6, 8, 10], [11]]

// A 1D array of type [Int]
let flattenedArray = array2D.flatMap { $0 }

print (flattenedArray) // [1, 3, 4, 6, 8, 10, 11]

CopTHpOBKa MacCHBa CTPOXK

CaMbli NPOCTOM crnocob6 — ucrnonb3oBaThb sorted()

let words = ["Hello", "Bonjour", "Salute", "Ahola"]
let sortedWords = words.sorted()
print (sortedWords) // ["Ahola", "Bonjour", "Hello", "Salute"]

unu sort ()

var mutableWords = ["Hello", "Bonjour", "Salute", "Ahola"]
mutableWords.sort ()
print (mutableWords) // ["Ahola", "Bonjour", "Hello", "Salute"]

Brel MOoxeTe InepenaThb 3aKPBITHE B KadeCTBe apryMeHTa [»OiId COPTHPOBKH:

let words = ["Hello", "Bonjour", "Salute", "Ahola"]
let sortedWords = words.sorted (isOrderedBefore: { $0 > $1 })
print (sortedWords) // ["Salute", "Hello", "Bonjour", "Ahola"]

AnbTEpPHATHUBHEIE CHHTAKCHC C 3akKpPHIBAIOMENCS KPBIIKOH :

let words = ["Hello", "Bonjour", "Salute", "Ahola"]
let sortedWords = words.sorted() { $0 > S$1 }
print (sortedWords) // ["Salute", "Hello", "Bonjour", "Ahola"]

Ho 6ynyT HeOXHIaHHBIE Pe3yIlIbTaThl, E€CIH DIEeMeHTbl B MAaCCHUBE HECOBMECTUMEL:
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let words = ["Hello", "bonjour", "Salute", "ahola"]
let unexpected = words.sorted()
print (unexpected) // ["Hello", "Salute", "ahola", "bonjour"]

UTOOB PEmHUThH BTy MNPOBNEeMy, BBIIOIHHUTE COPTHPOBKY MO CTPOUYHOH BEPCHH DIEMEHTOB:

let words = ["Hello", "bonjour", "Salute", "ahola"]
let sortedWords = words.sorted { $0.lowercased() < $l.lowercased() }
print (sortedWords) // ["ahola", "bonjour", "Hello", "Salute"]

Unu import Foundation u ucmnonb3yHTe MeTOObl cpaBHeHud NSString, Takue kak caselnsensitiveCompare

let words = ["Hello", "bonjour", "Salute", "ahola"]
let sortedWords = words.sorted { $0.caselInsensitiveCompare ($1) == .orderedAscending }
print (sortedWords) // ["ahola", "bonjour", "Hello", "Salute"]

Kpome rToro, mcmnonp3yHre localizedCaselInsensitiveCompare , KOTOPEIH MOXET YHPABISTH IOHAKPHTHKOH.

YToOH NPAaBUNBHO OTCOPTUPOBATL CTPOKM O UX YHCIOBOMY 3HAUEHMIO, HCIONbL3YHTE KOMaHIy compare C
omuMen .numeric

let files = ["File-42.txt", "File-0l.txt", "File-5.txt", "File-007.txt", "File-10.txt"]

let sortedFiles = files.sorted() { $0.compare($1, options: .numeric) == .orderedAscending }
print (sortedFiles) // ["File-01l.txt", "File-5.txt", "File-007.txt", "File-10.txt", "File-—
42.txt"]

JleHelnxoe CrJaxHBaHHE MHOTOMEPHOr'o MacCCHBAa C MJOCKHM ()

Mel MOXeM HCIOnb30BaTh flatten() , UTOOH IEeHHBO YMEHBIIHMTL BIOXEHHOCTH MHOTOMEPHOH
IOCHenOBaTENbHOCTH.

HanpuMep, IeHUBOe BhpaBHHBaHHe 2D-MaccuBa B lD-MaccuBb:

// A 2D array of type [[Int]]
let array2D = [[1, 31, [4], [6, 8, 10], [11]]

// A FlattenBidirectionalCollection<[[Int]]>
let lazilyFlattenedArray = array2D.flatten ()

print (lazilyFlattenedArray.contains (4)) // true

B mpuBepmenHoM Brme npuMepe flatten() Bepuer FlattenBidirectionalCollection , XOTOpHH OyneT
JIEHWBO NPHMEHdTb CrIaXHMBaHHe MaccuBa. [losToMy contains(_:) O6ymeT TpefoBaTh array2D HepBEIX IOBYX
BIIOXEHHBIX MAaCCHBOB array2D mockonbky OH OymeT array2D NpH IOHUCKE HYXHOIO 3JEMEeHTa.

O6benHHEeHHE BSJIEMEHTOB MacCCHBa C yMeHblleHHeM (_: ob6BbemHHeHHe :)

reduce (_:combine:) MOXHO MHCIIONb30BAThb OJd OOBEOUHEHUI BDIEMEHTOBR I[IOCIENOBATEJNbHOCTH B OIHO
3HaueHwe. OH NPHHHMAET HAYalbHOE 3HAUEHHEe OId pPe3yilbTaTa, a TaKXe 3aMblkaHue, [IPHMEeHIeMoe K
KaXxOooMy SIEMEeHTY, — KOTOPOE BEepHEeT HOBOE HAKOIJIEeHHOEe 3HAaYeHHEe.

HaanMep, MBI MOXEM HCIIONIb30BaAThb €ro nid CYMMHPOBAHHA MaAaCCHBa HHCEIl:

let numbers = [2, 5, 7, 8, 10, 4]

let sum = numbers.reduce(0) {accumulator, element in
return accumulator + element
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print (sum) // 36

Mer mepemaem 0 B HauvalnbHOe B3HAUYEeHME, Tak Kak STO JIOTHMYEeCKOe HauvallbHOE 3HAaYeHHe N8 CYMMHPOBAHHM.
Ecnu 6bl MBI Iepepmanu s3HayeHHe N , TO NOJydYeHHad sum Ovl paBHa N + 36 . 3axpelTHe, [epenaHHOEe NI
reduce uMeeT gOBa apryMeHta. accumulator - »TO Texyllee HaKOINIEHHOE 3Ha4YeHHEe, KOTOPOMY
NpUCBauBaeTCd 3HAaueHHe, BO3BpallaeMOe 3aMblKaHHEM Ha KaXOoH uTepauuu. element — Texymu#¥ SIeMeHT
HTepaluHu.

Kax u B sTOM npumepe, Mol reduce (Int, Int) -> Int 3aMblikaHMe, KOTOPOe MNPOCTO BHIBOIUT noOaBlieHUE
IOBYX BXOLOB — MBI MOXeM QPaKTHUECKH IepenaBaThb OlepaTop + HENOCPenCTBEHHO, I[IOCKOIbBKY OIllepaTOphl

gBIGIOTCH PYHKUHUIMH B Swift:

let sum = numbers.reduce (0, combine: +)

YoaneHue BsJIeMeHTa H3 MaccHBa 6e3 3HaAHHA ero HHOexca

Kax HOpaBuilo, €CHM Mbl XOTHUM YOAJIUTH BDIEMEeHT W3 MAaCCHBAa, HAM HYXHO 3HAThb €ro HHOEKC, YTOOHBl MEI
MOTINIHU JIerxo ero remove (at:) ucnonbsyd remove (at:) function.

Ho uToO, ecnu MBI He 3HAeM HHIOEKC, HO 3HaeM 3HaueHHe DIEeMeHTa, KOTOpHﬁ HYXHO yﬂaHHTb!

HTak, BOT IIPpOCTOE pacumupeHHe MaCCHBa, KOTOpOe IMO3BOJIHT HaM JIer'ko yhnaluThb 3IEeEMEHT H3 MaCCHBa, HeEe
3Had ero HHIOekxca:

Swift3

extension Array where Element: Equatable {

mutating func remove (_ element: Element) {
= index (of: element) .flatMap {
self.remove (at: $0)

HanpuMep

var array = ["abc", "lmn", "pqr", "Stu", "xyzll]
array.remove ("1lmn")
print("\(array)") //["abc", npqrn, "stu", "XyZ"]

array.remove ("nonexistent")

print ("\ (array) ") // ["abC", "pqr", "Stu", "xyzﬂ]
//1if provided element value is not present, then it will do nothing!

Taxxe, ecnu 1o omubke MBI CIelalu 4YTO-TO BPOLE STOro: array.remove (25) TO eCcThb MB NIPEeIOCTaBUIHU
3HAUEHHWEe C IOPYIUM THUIIOM [OAHHBIX, KOMIMHILATOP OyOeT BBI3BIBATLH OMUOKY,

cannot convert value to expected argument type

[IoMCcX MHHHMAJIBHOI'O HJIH MaKCHMaJIbHOI'O SJIEMEHTa MacCCHBa

2.1 2.2

Bel MOXETEe MCHONb30BaTh minklement () u maxklement () uTOOBl HAWTH MMHMMAIbLHLEIA HIM MaKCHMAIbHbIH
SIEeMEeHT B 3aNaHHOU [OCHeNOBATEeNbHOCTH. HampuMmep, C MAaCCHBOM UYHUCEI:
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let numbers = [2, 6, 1, 25, 13, 7, 9]

let minimumNumber = numbers.minElement () // Optional (1)
let maximumNumber = numbers.maxElement () // Optional (25)
3.0
Hauwmuag c Swift 3, MerTombl ObIIM IEPEeUMEHOBAHBl B mMin() U max () COOTBETCTBEHHO:

let minimumNumber = numbers.min() // Optional (1)
let maximumNumber = numbers.max () // Optional (25)

BosBpamaeMbIe SHAUYUEHHd H3 STHX MEeTOIONOB dBIAdOTCHA Z—IeOGHBETGHbeIMZ/I, Edele)3i OoTpaxXaThb TOT ClDaKT, UTOo
MaCCHB MOXeT OBbITh IIyCTBIM — €ClH 3TO Tak, BO3BpallaeTCd nil

[lpuMeuaHUe . BbIIEeyNOMAHYThHIE METOIB TPeOyIOT, UYTOOBl SIE€MEHTEl COOTBETCTBOBAIM IIPOTOKONY
Comparable

[loMCcXk MHHHMAJIBHOI'O HJIH MaXxCHMAaJIbHOI'O SJIEMEHTa C MOJb30BaTeJIbCKHM 3akas3oM

Bbl TakXe MOXEeTe MCIONb30BATL BHIIEyKA3aHHBIE METOMbl C [OJIb30BATEILCKUM 3aKphITHEM , ONpenendd,
OONXEeH IU OOUH BDIEeMeHT ObTb 3aKkasaH OPYruUM, [O3BONYd BAM HAWUTH MUHUMAIbLHBIE HIK MaKCHUMAIbHBIN
SIEeMeHT B MacCuBe, IIe SIeMeHTH He ofds3aTenbHo Comparable

HanpuMep, C MacCHBOM BEKTOPOB:

struct Vector2 {
let dx : Double
let dy : Double

var magnitude : Double {return sqgrt (dx*dx+dy*dy) }

let vectors = [Vector2(dx: 3, dy: 2), Vector2(dx: 1, dy: 1), Vector2(dx: 2, dy: 2)]

2.1 2.2

// Vector2(dx: 1.0, dy: 1.0)
let lowestMagnitudeVec2 = vectors.minElement { $0.magnitude < $1.magnitude }

// Vector2(dx: 3.0, dy: 2.0)

let highestMagnitudeVec2 = vectors.maxElement { $0.magnitude < $1.magnitude }
3.0
let lowestMagnitudeVec2 = vectors.min { $0.magnitude < $1.magnitude }

let highestMagnitudeVec2 = vectors.max { $0.magnitude < $1.magnitude }

BeszonacHBIH AOCTyn X HHIOexcaMm

lo6aBngad crnemyilee pacllHpeHHe K HHIekCcaM MacCHBa, MOXHO IONYYHTb OOCTYI, He 3Had, HAXOOHUTCH IH
HHIEKC BHYTPH TI'PaHUL.

extension Array {
subscript (safe index: Int) -> Element? {
return indices ~= index ? self[index] : nil
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NIpuUMep :

if let thirdvalue = arrayl[safe: 2] {
print (thirdvalue)

CpaBHEeHHe 2 MAaCCHBOB C zip

$YyHKLUMSE z1p NpPHHHMaeT 2 mnapaMmerpa Tuna SequenceType u Bo3BpamaeT Zip2Sequence roe KaxXmplH SIEMEHT
COLEPXUT 3HaUEHHE M3 [IePBOM MNOCNEeNOBATENbHOCTH M OOHH M3 BTOPOM NOCNENOBATENbHOCTH.

IpHMep

let nums = [1, 2, 3]
let animals = ["Dog", "Cat", "Tiger"]
let numsAndAnimals = zip (nums, animals)

nomsAndAnimals Tenepb COLEPXUT CIENVIONHEe 3HAUEHUI

sequencel | sequencel

l "Dog"
2 "Cat"
3 "Tiger"

3TO MONE3HO, €CHIH Bl XOTHUTE BEIIOIHHUThH KakKOe—TO CPaBHEHHE MeXIy N-M SIeMeHTOM KaxIoro MacCHBa.
npuMep

YuuTeiBad 2 Maccusa Int (s)

let 1list0 = [0, 2, 4]
let 1listl = [0, 4, 8]

Bl XOTUTE MPOBEPUTH, CIBIIETCd M KaxXxmoe 3HaueHue B listl OBOHWHBEIM M3 CBI3aHHOTO 3HaueHud B 1istO

let listlHasDoubleOfList0 = !zip(list0, listl).filter { $0 != (2 * $1)}.isEmpty

llpouuTariTe MaccuBel oHnadH: https://riptutorial.com/ru/swift/topic/284/mMaccusu
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rnasa 28: Memenxep makxetoB Swift

Examples

CosmaHHe H HCNOJIb3OBaHHE MpocToro makera Swift

Yrobel co3nmaThk nakerT Swift, OTKpOHTEe TepMHHANI ¥ CO3mauTe MyCTYIO MHalKy:

mkdir AwesomeProject
cd AwesomeProject

U 3anycTHTe pPeno3uTopur Git:

git init

3aTeM cos3pmadTe caM makeT. MOXHO CoO3maTh CTPYKTYpPy [akeTa BPYYHYIO, HO €CThb MIPOCTOH CIOCO6
HUCIONb30BaHug kxoMaHnel CLI.

Ecnu BB XOTHUTE CHOElaTbh HCIONHAEMbIH anin:

swift package init --type executable

BymeT co3maHO HEeCKONbKO dannoB. Cpenu HUX main.swift cTaHeT TOUYKOH BXOILa [OId BallErO MNPUIOXESHUI.

Ecny¥ BBl XOTHUTE CO3IAThb OUOBNHOTEKY:

swift package init --type library

CreHepupoBaHHbE dann AwesomeProject.swift OyneT HCIONb30BATLCY B KAueCTBEe OCHOBHOrO dauna nid
5TOH OHOIHOTEKH.

B ofoux cnyuadx BB MOXeTe no6aBuUTb mpyrue dannsl Swift B nanky « HCTOUYHHKH » ([IPHUMEHSIIOTCSH OOBIYHEIE
npaBHUlla ONd KOHTPOIH OOCTyIMa) .

Cam damnn Package.swift O6ymeT aBTOMATHYECKH B3allOlHEH STHM KOHTEHTOM:
import PackageDescription

let package = Package (
name: "AwesomeProject"

Bepcuu naxkeTa BBIIOJIHHAOTCH C I[IOMOWIBIO TeroB Git:

git tag '1.0.0"'

[locne HaxaTHd Ha yIalleHHBIH MHIK JIOKAlbHBIM PENO3UTOPHM Git Bam nakxeT 6ymeT OOCTYNEeH IId IPYTIHUX
IIPOEKTOB .

Tenepb Bam ImaxkeT I'OTOB K KOMIIUIALIUHY

swift build

CKXOMIIMIUPOBAHHEIE NpPoekT O6yneT moCcTyneH B manke .build / debug .

Bam COOBCTBEHHBIH [MakeT TakXe MOXeT pas3pemaThb 3aBHCHMOCTH [OI4d OPYTI'HMX IIakKeTOB. HaanMep, €CIlIk BEI

XOTUTE BKIOUUTL «SomeOtherPackage» B CcBOM COBCTBEHHHH NpoekxT, uaMeHute dann Package.swift, uToOEH
BKIIOUHUThH 3aBHUCHMOCTD:
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import PackageDescription

let package = Package (
name: "AwesomeProject",
targets: [],
dependencies: [
.Package (url: "https://github.com/someUser/SomeOtherPackage.git",
majorVersion: 1),

3aTeM CHOBa CO3OaHTe CBOH MNPOEKT: OHCIeTuep nakeToB Swift aBTOMaTHYECKH pas3pemuT, 3arpysHT U
CO30acT 3aBUCHMOCTH.

lpouuTrariTe MeHenxep naketoB Swift oumanu: https://riptutorial.com/ru/swift/topic/5144/venenxep—
nakxeros—swift
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rnaBa 29: Meronm Swizzling

3aMedYaHHda

[lpy HCHONb30OBaAHUM MeToma swizzling B Swift cymecTByloT mBa TpefOBaHHSI, KOTOPBIE HOIXHEBI
COOTBETCTBOBATH BaWKUM kKlaccaMm / MeTomaMm:

® Bam xjmacc OonxeH pacumpdaTb NSObject

® &OyHKUWH, KOTOPBIE BB XOTHTE BEIIOIHHUTL, MHONXHEI HMeThb dynamic aTpubyT

YToOBl NONYUYHUTH IMOINHOE OOBbICHEHHe, IIOUEeMy 5TO HeOOXOINHMO, O3HakKOMbTeChb C MHCIONbL3oBaHueMm Swift c
Cocoa u Objective-C :

TpebyeTcs OHHaMHUeckasd OTIpaBka

Xorg aTtpubyT @objc mnpenmoctaBndgeTr Bam Swift API BO BpeMd BuIIoNHeHHd Objective-C, oH He
rapaHTHUPyeT OHHAMHUECKYIO OTNPaBKy CBOMCTBa, MeToma, HHIEKCa HIH HHHLHAlu3aTopa.
Komnundrop Swift MOXeT HNO-HNpPexXHeMy OeBHPTYyalH3HPOBAThb HIH BCTPOHTHL YIEHCKHH OOCTYyI
O1d ONTHMH3ALHH NPOH3BOONHTENbHOCTH Ballero xoga, MHHYS BpeMd BBIONHeHHI Objective-C .
Korma Bel OoTMeuaeTe OOBIBIEHHE yuacTHHkKa dynamic MomudHKaTOpPOM, HOCTYII K STOMY UYIEHY
BCerpga IOHWHaMHYECKH OTHIpaBlndeTcd. [lockonbky oOOBIBIEHHd, MNoMeueHHble dynamic
MOIUPHUKATOPOM, OTIPABILIOTCH C HCIOIb30OBAaHHEM Cpemnsl BhIIONHeHHd Objective-C, OHM HEIBHO
noMeueHs arpubytom @objc .

TpefoBaHWEe OUHAMHUYECKOH OTIPAaBKH penko TpefyerTcsd. OOHAKO Bhl AOJIKHEI HCHOJL3OBAaTh

dynamic momudukaTop, xorma 3HaeTe, YTO peanHsauus API 3aMeHSeTCsS BO BpPEeMs BEHINIOJHEHHS
. Hanpumep, Bl MOXeTe HcCHonb3oBaThb GyHKIMO method_exchangeImplementations B cpene

BeITONHEeHUS Objective-C nnsg 3aMeHB peanus3aldyd MeTona BO BpeMd paboTel NPUIOXEHHS. Ecnu
xoMnuungaTop Swift BCcTpauBaeT peanusalHiO METONA HIH OEBHUPTYAIHW3HMPOBAHHBIM OOCTYI X HEMY,

HOBAa4d pealli3alud He 6yﬂeT HCIIOIBb30OBAThHECHd .

CBHd3H
Ccrinka Ha o6bexT Objective-C Runtime

Meton Swizzling Ha NSHipster

Examples

Pacumpenune UIViewController u Swizzling viewDidLoad

B Objective-C meTronm swizzling - 2ToO mnpolLecc H3MEeHEHHd pPealHu3alud CYIMEeCTBYINEero cenexrtopa. 3To
BO3MOXHO H3-3a TOlO, KakK CelekxTopa oTofpaxaiorcd B TablHle PacChUIKM HIKM B Tabnule ykasaTeneHd Ha
PYHKLHUU HIH MEeTOIH.

MeTonmel Pure Swift He ODMHaAMHUUECKH OTIPABIAIOTCH BO BPeMd BHIIONHeHUd Objective-C, HO MB BCe Xe
MOXEM HCIIONb30BaTh STH TPIOKM B MOOOM Klacce, KOTOphM HacinenyeTcd oT NSObject .

3neco Mel pacmupuM UIViewController u swizzle viewDidLoad uTo6rl Do6aBHTL HEKOTOPHIE
IONb30BATENbCKHE MNPOTOKOIHPOBAHUY :

extension UIViewController {

// We cannot override load like we could in Objective-C, so override initialize instead
public override static func initialize() {

// Make a static struct for our dispatch token so only one exists in memory
struct Static {
static var token: dispatch_once_t = 0
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// Wrap this in a dispatch_once block so it is only run once
dispatch_once (&Static.token) {
// Get the original selectors and method implementations, and swap them with our
new method
let originalSelector = #selector (UIViewController.viewDidLoad)
let swizzledSelector = #selector (UIViewController.myViewDidLoad)

let originalMethod = class_getInstanceMethod(self, originalSelector)
let swizzledMethod = class_getInstanceMethod(self, swizzledSelector)

let didAddMethod = class_addMethod(self, originalSelector,
method_getImplementation (swizzledMethod), method_getTypeEncoding (swizzledMethod))

// class_addMethod can fail if used incorrectly or with invalid pointers, so check
to make sure we were able to add the method to the lookup table successfully
if didAddMethod {
class_replaceMethod(self, swizzledSelector,
method_getImplementation (originalMethod), method_getTypeEncoding (originalMethod))
} else {
method_exchangeImplementations (originalMethod, swizzledMethod) ;

// Our new viewDidLoad function
// In this example, we are just logging the name of the function, but this can be used to
run any custom code
func myViewDidLoad () {
// This is not recursive since we swapped the Selectors in initialize().
// We cannot call super in an extension.
self.myViewDidLoad ()
print (#function) // logs myViewDidLoad ()

Ocuosrl Swift Swizzling

INaBatiTe methodOne () peanusaumo mMeTonmoB methodOne () u methodTwo () B Hamem knacce TestSwizzling

class TestSwizzling : NSObject {
dynamic func methodOne () —>Int {
return 1

extension TestSwizzling {

//In Objective-C you'd perform the swizzling in load(),
//but this method is not permitted in Swift
override class func initialize()

{

struct Inner {
static let i: () = {

let originalSelector = #selector (TestSwizzling.methodOne)
let swizzledSelector = #selector (TestSwizzling.methodTwo)
let originalMethod = class_getInstanceMethod (TestSwizzling.self,

originalSelector);
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let swizzledMethod = class_getInstanceMethod (TestSwizzling.self,

swizzledSelector)
method_exchangeImplementations (originalMethod, swizzledMethod)

let _ = Inner.i

func methodTwo () —>Int {
// It will not be a recursive call anymore after the swizzling

return methodTwo () +1

var ¢ = TestSwizzling()
print (c.methodOne () )
print (c.methodTwo ())

OcHoBrl Swizzling — Objective-C

[Ipumep Objective-C mng swizzling initWithFrame: UIView initWithFrame: metTogn

static IMP original_ initWithFrame;

+ (void)swizzleMethods {
static BOOL swizzled = NO;
if (!swizzled) {

swizzled = YES;

Method initWithFrameMethod =
class_getInstanceMethod ([UIView class], @selector (initWithFrame:));

original_initWithFrame = method_setImplementation (
initWithFrameMethod, (IMP)replacement_initWithFrame) ;

static id replacement_initWithFrame (id self, SEL _cmd, CGRect rect) ({

// This will be called instead of the original initWithFrame method on UIView

// Do here whatever you need...
// Bonus: This is how you would call the original initWithFrame method
UIView *view =

((id (*) (id, SEL, CGRect))original_initWithFrame) (self, _cmd, rect);

return view;

pouutante MeTton Swizzling oumaWu: https://riptutorial.com/ru/swift/topic/1436/mMeTon

swizzling
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rnasa 30: nHaGopsl

Examples

O6baBneHHe Habopos

HaGopel nNpencTaBidioT COOOH HEeyNOpdOOYEeHHBIE KONNEeKIHWH YHHUKANbHBIX 3HAYEHWH. YHHKAIbHBE 3HAUYEHUd
OONXHE! OBITL OOHOI'O THIIA.

var colors = Set<String> ()

Bel MOxXeTe OOBbIABUTH Ha6op CO B3HAUYEeHHdMH, HCIIONb3Yyd CHHTAKCHC JIHTepala MacCCHBa.

var favoriteColors: Set<String> = ["Red", "Blue", "Green", "Blue"]
// {"Blue", "Green", "Red"}

HsMeHeHHe 3HAuYEeHHH B Habope

var favoriteColors: Set = ["Red", "Blue", "Green"]
//favoriteColors = {"Blue", "Green", "Red"}
Bel MOXeTe MCIONb30BaThb MeTon insert (_:) nng pmobaBlIeHHI HOBOI'O 3NeMeHTa B Habop.

favoriteColors.insert ("Orange")
//favoriteColors = {"Red", "Green", "Orange", "Blue"}

Bel MOXeTe HCIONb30BATL METON remove (_:) Ond yIaleHud sineMeHTa u3 Habopa. OH BO3BpamaeT
Heob6d3aTeNnbHOE COIepxalee 3HaueHHe, KOTOpoe OvIO yIaleHO, HIM 3HaueHue nil, ecnu 3HaueHHe He
6rio B Habope.

let removedColor = favoriteColors.remove ("Red")
//favoriteColors = {"Green", "Orange", "Blue"}
// removedColor = Optional ("Red")

let anotherRemovedColor = favoriteColors.remove ("Black")
// anotherRemovedColor = nil

lpoBepka TOro, COHEPXHT JIH HAGOp BHAUEHHE

var favoriteColors: Set = ["Red", "Blue", "Green"]
//favoriteColors = {"Blue", "Green", "Red"}
Bel MOXeTe MCIONb30BaTh MeTon contains(_:) uToOOB HNPOBEPUTHL, COLEPXUT NU Habop 3HaueHue. OH BEpPHET

true, ecnu Ha60p COLEPXUT BTO 3HAUECHHE.

if favoriteColors.contains ("Blue") {
print ("Who doesn't like blue!™")

}
// Prints "Who doesn't like blue!"

BhITOJIHEHHE oOmnepauuH Hagn Habopamu

O6mHe 3HaAueHHS H3 OGOHX HaAGOPOB:
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Bbl MOXEeTe HCIONb30BaTh MeTOn intersect (_:) nOng cosmaHud HOBOro Habopa, CoImepxamero BCe 3HAUYEHHd,
ofmue nng oboux HABOPORB.

let favoriteColors: Set = ["Red", "Blue", "Green"]

let newColors: Set = ["Purple", "Orange", "Green"]

let intersect = favoriteColors.intersect (newColors) // a AND b
// intersect = {"Green"}

Bce 3HaueHHs H3 Kaxmoro Habopa:

Bbl MOXETE HCIHIONb30BaTh MeTOH union(_:) Oiud co3mgaHud HOBOIO Habopa, COIepXalero BCEe YHHKAIbHBIE
3HAUYEeHHd HU3 Kaxmoro Habopa.

let union = favoriteColors.union (newColors) // a OR b
// union = {"Red", "Purple", "Green", "Orange", "Blue"}

Obparure BHHMAHHE, KAk 3HAUEHHE «3eJEeHbI» [NOIBIIETCS TOIbKO OOHH pas3 B HOBOM Habope.
3HaueHHs, KOTOPHIE He CYUEeCTBYIOT B O60OHX Habopax:

Bbl MOXETE HCHONb30BaTh MeTon exclusiveOr (_:) mnad CO3OaHWd HOBOro Habopa, COOepXallero YHUKAIbHbE
3HauYeHud, HO He oba Habopa.

let exclusiveOr = favoriteColors.exclusiveOr (newColors) // a XOR b
// exclusiveOr = {"Red", "Purple", "Orange", "Blue"}

ObparurTe BHHMAHHE, KAk 3HAUEHHEe «3eleHbH» He oTobpaxaercsd B HOBOM Habope, Tak Kak OHO HAXOIOHIOChH
B oboux Habopax.

3HaueHHs, KOTOPhIE HE BXONAT B Habop:

Bbl MOXETE HCIONb30BaTh MeTon subtract (_:) mong co3maHud HOBOro Habopa, comepxXamero 3HAueHWHd,
KOTOpLIE HEe HaxXOOdTCs B ONpeneleHHOM Habope.

let subtract = favoriteColors.subtract (newColors) // a - (a AND b)
// subtract = {"Blue", "Red"}

ObparuTe BHHMaHHE, KAk 3HAaYEeHHEe «3eJeHbH» He orTobpaxaercd B HOBOM Habope, Taxk kKak OHO Takxe
HaxoOgHIOCH BO BTOPOM Habope.

Io6aByenHe 3HAUEHHH Moero cCoO6CTBEeHHOro THma B Set

YTobrl omnpenenuTb Set Bamero coO6CTBEHHOI'O THIla, BaM HeOOXOIMMO COOTBETCTBOBAThL Tuny Hashable

struct Starship: Hashable ({
let name: String

var hashValue: Int { return name.hashValue }
t
func ==(left:Starship, right: Starship) -> Bool {
return left.name == right.name

Teneprb BBl MOXeTe cos3maTh Set Starship(s)

let ships : Set<Starship> = [Starship(name:"Enterprise D"), Starship(name:"Voyager"),
Starship (name:"Defiant") ]
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CountedSet

Swift 3 mpencraBunger kxnacc CountedSet (oT0 Swift-Bepcua xmacca NSCountedSet Objective-C).

CountedSet, xakx ykasaHO B Ha3BaHHH, OTCIEXHBAET, CKOIbKO pas3 MNPHUCYTCTBYEeT 3HAaUEHHE.

let countedSet = CountedSet ()
countedSet.add
countedSet.add
countedSet.add
countedSet.add

countedSet.count (for: 1) // 3
countedSet.count (for: 2) // 1

pouuTariTe HabBoOpb OHIAWH: https://riptutorial.com/ru/swift/topic/371/uabopnl
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I
rnasa 31: Hauwaso paGoTel C NPOrpPaMMHO—OPHEHTHPOBAaHHBIM NPOTrPaMMHPOBAaHHEM

3aMedYaHHda

[ONONHUTENbHYIO HHOOPMALIHIO 1O BSTOH TeMe CM. B pasgene « [lporoxonsHoe nporpavMmuposanue WWDC 2015»
B Swift

CymecTByeT Takxe 6Oonblloe NHCbMEHHOE PYKOBOINCTBO IIO TOMY Xe: BReneHue B NPOTOKON-OPHEHTHPOBAHHOE
nporpaMMupoBanue B Swift 2

Examples

HcnioJsib 30BaHHE OIPOrpaMMHO—OPHEHTHPOBAHHOI'O NPOrpaMMHPOBAaHHA MOJisd MOIOYJIBHOI'O TECTHPOBAHHA

[IpOorpPaMMHO—OPUEHTHUPOBAHHOE MNPOTrPaAMMHUPOBAHUE — IMONE3HBIH HHCTPYMEHT, [IO3BOILIONMHE JI€TKO MHCATh
Nyylye MOOYIbHBIE TECThl ONId HaAllero xomna.

[IpenrnonoXuM, Mbl XOTHM IpoTecTupoBaTh UIViewController, kKoOTOpwHM mnonaraeTrcd Ha knacc ViewModel.
HeofxonuMble maru Oind NPOH3BOLCTBEHHOI'O KONA:

1.OnpenenHTe IPOTOKOIN, XOTOPBIHE MNPEenOCTAaBIIEeT OTKPHITHIM HHTepdelc kxnacca ViewModel co BceMu
CBOHCTBAMM M METOIAaMH, HeoOxoOuMeIMU nnd UIViewController.

2. Peanusosars peanbHblE knacc ViewModel, COOTBETCTBYIIMH 3TOMY [IPOTOKOIY.

3.chonbsyﬁTe METON HHBEKLHU 3aBHCHMOCTEH, UTOOHl NO3BONUTH KOHTPOINEPY MNPEenCTaBIeHHd
HCIIOJNBb30BaATh HYXHYIO HaAM peallu3aluo, IllepenaBad €ro kKax IMnIpoTOoKOoIll, a He KOHerTHI::H:I DK3EMIIILdpP .

protocol ViewModelType {
var title : String {get}
func confirm()

class ViewModel : ViewModelType {
let title : String

init (title: String) {
self.title = title
}

func confirm() { ... }

class ViewController : UIViewController ({
// We declare the viewModel property as an object conforming to the protocol
// so we can swap the implementations without any friction.
var viewModel : ViewModelType!
@IBOutlet var titlelLabel : UILabel!

override func viewDidLoad () {
super.viewDidLoad ()
titlelLabel.text = viewModel.title

@IBAction func didTapOnButton (sender: UIButton) {
viewModel.confirm()

// With DI we setup the view controller and assign the view model.
// The view controller doesn't know the concrete class of the view model,
// but just relies on the declared interface on the protocol.
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let viewController = //... Instantiate view controller
viewController.viewModel = ViewModel (title: "MyTitle")

3areM, IIp¥ MOLYIBHOM TecCTe:

1. BuempuTb MakeT ViewModel, XOTOPBIE COOTBETCTBYET ONHOMY MIPOTOKONY

2. llepenatite ero Tecrtupyemomy UIViewController C HCHNONb30OBAHUEM HHBEKIMH 3aBUCHUMOCTEH BMECTO
peanbHOI'O »K3eMindpa.

3. TecToBoe 3anaHue!

class FakeViewModel : ViewModelType {
let title : String = "FakeTitle"

var didConfirm = false

func confirm() {
didConfirm = true

class ViewControllerTest : XCTestCase ({
var sut : ViewController!
var viewModel : FakeViewModel!

override func setUp() {
super.setUp ()

viewModel = FakeViewModel ()
sut = // ... initialization for view controller
sut.viewModel = viewModel

XCTAssertNotNil (self.sut.view) // Needed to trigger view loading

func testTitleLabel () {
XCTAssertEqual (self.sut.titlelabel.text, "FakeTitle")

func testTapOnButton () {
sut .didTapOnButton (UIButton ())
XCTAssertTrue (self.viewModel .didConfirm)

Hcrnons30BaHHEe IPOTOKOJIOBE B XauecCTBE€ THIIOB IMIEPBOrI'o XJjacca

[IporpaMMHO OPHEHTHUPOBAHHOE IO MNPOTOKONY NPOrpaMMHOe ofecledYeHHe MOXEeT HCIOJIb30BaThbCH B KaueCTBe
OCHOBHOro maf6inoHa npoekTHpoBaHua Swift.

PasnuuHble TUIIBL MOr'yT COOTBETCTBOBATHL OLHOMY IPOTOKOINY, THIIBL 3HAUYEHUH MOryT hODaXe COOTBETCTBOBATH
HECKOIBKHM IIPOTOKOIaM U Lgaxe obecrnieuuBaThb reanrnsanyuo MeToloa IO YMOIIYaHHIO.

HepBOHaqaano Oornpene’sieHel MNPOTOKOIBI, KOTOPEIE MOI'YT NPEeOCTaBIIdThb cobou OBBIUHO HCIIOJIb3YEMBIE
CBOUCTBA U / UM MEeTOObl C KOHKPETHBEIMHM HIIKM I'€HEepPpHUUYEeCKHMH THIIaMHU.

protocol ItemData {

var title: String { get }

var description: String { get }
var thumbnailURL: NSURL { get }
var created: NSDate { get }
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var updated: NSDate { get }

protocol DisplayItem {
func hasBeenUpdated () —-> Bool

func getFormattedTitle () —-> String
func getFormattedDescription() —-> String

protocol GetAPIItemDataOperation {

static func get (url: NSURL, completed: ([ItemData]) -> Void)

MoxeT OBITb CO3OaHa pealnulalud 10 YMOIYaHHIO OJd MeTola get, HO TIIPH XellaHHKM COOTBETCTBVYIOIHE THUIIBI

MOr'yT IepeollpenelluTh peallu3alluto.

extension GetAPIItemDataOperation {

static func get (url: NSURL, completed: ([ItemData]) -> Void)

let date = NSDate (
timeIntervalSinceNow: NSDate () .timeIntervalSincel970
+ 5000)

// get data from url

let urlData: [String: AnyObject] = [
"title": "Red Camaro",
"desc": "A fast red car.",
"thumb":"http://cars.images.com/red-camaro.png",
"created": NSDate (), "updated": date]

// in this example forced unwrapping is used
// forced unwrapping should never be used in practice

// instead conditional unwrapping should be used (guard or if/let)

let item = Item(
title: urlData["title"] as! String,
description: urlData["desc"] as! String,
thumbnailURL: NSURL (string: urlData["thumb"] as!
created: urlData["created"] as! NSDate,
updated: urlData["updated"] as! NSDate)

completed([item])

struct ItemOperation: GetAPIItemDataOperation { }

Tun 3HaYeHUud, KOTOpMﬁ COOTBETCTBYET INPOTOKOINY ItemData, 2TOT THUN 3HaAUEHHUd TaKkxe

COOTBETCTBOBATHL LPYI'HM IIPOTOKOJIaM.

struct Item: ItemData {

let title: String
let description: String
let thumbnailURL: NSURL
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let created: NSDate
let updated: NSDate

3mech sneMeHT struct pacurupdeTrcd, yTOOBl COOTBETCTBOBATH DIEeMEeHTY OTO@aneHHS.

extension Item: DisplayItem {

func hasBeenUpdated() —-> Bool {
return updated.timelIntervalSincel970 >
created.timeIntervalSincel970

func getFormattedTitle () —-> String {
return title.stringByTrimmingCharactersInSet (
.whitespaceAndNewlineCharacterSet ())

func getFormattedDescription() -> String {
return description.stringByTrimmingCharactersInSet (
.whitespaceAndNewlineCharacterSet ())

HpHMep cauTa BLIZOBA OJId HCIIONIBb3O0OBAHHYA MeTOOoa CTATHUECKOI'o get.

ItemOperation.get (NSURL()) { (itemData) in

// perhaps inform a view of new data
// or parse the data for user requested info, etc.
dispatch_async (dispatch_get_main_queue (), {

// self.items = itemData

PasnuUuHbEle BAapPHAHTH HCIONLB30BAHUY NOTPEeOVIOT Pa3HHIX peanuszauudi. OCHOBHAY HIed 30eCh 3aKIIOYaeTCd B
TOM, uTOOBl MOKas3aTh COOTBETCTBHE OT PA3HEIX THIIOB, I'IOe IPOTOKON HBIZETCH OCHOBHOM TOUKOH
$OoXyCHPOBKH B IH3aHHe. B 5TOM IpuMepe, BO3MOXHO, naHHbe API yCNOBHO COXpaHaOTCd B oObekTe Core
Data.

// the default core data created classes + extension
class Localltem: NSManagedObiject { }

extension Localltem {
@NSManaged var title: String
@NSManaged var itemDescription: String
@NSManaged var thumbnailURLStr: String

@NSManaged var createdAt: NSDate
@NSManaged var updatedAt: NSDate

3mecp knacc nopmepxkxu Core Data Takxe MOXeT COOTBETCTBOBATH mnporokony DisplayItem.

extension LocalItem: DisplayItem {
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func hasBeenUpdated () -> Bool {
return updatedAt.timeIntervalSincel970 >
createdAt.timeIntervalSincel970

func getFormattedTitle() —-> String {
return title.stringByTrimmingCharactersInSet (
.whitespaceAndNewlineCharacterSet ())

func getFormattedDescription() -> String {
return itemDescription.stringByTrimmingCharactersInSet (
.whitespaceAndNewlineCharacterSet ())

// In use, the core data results can be
// conditionally casts as a protocol
class MyController: UIViewController {

override func viewDidLoad () {

let fr: NSFetchRequest = NSFetchRequest (
entityName: "Items")

let context = NSManagedObjectContext (
concurrencyType: .MainQueueConcurrencyType)

do {

let items: AnyObject = try context.executeFetchRequest (fr)
if let displayItems = items as? [DisplayItem] ({

print (displayItems)

} catch let error as NSError {
print (error.localizedDescription)

lAp(DLII/:T&If//ITe Hauano E){%,()‘()TI:I C MNPOrpaMMHO—-OPHEHTHPOBAHHBIM INIPOI'PaMMHPOBaAHHEM OHJIAUH :

https://riptutorial.com/ru/swift/topic/2502/Havano-paboTe—C—IPOrpPaMMHO—OPHUEHTHUPOBAHHBIM

nporpaMMHpPOBaHUEM
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rnasa 32: O6paborkxa omn60ox

3aMedYaHHda

[lononHUTenbHEIE CBemeHud 06 ommbkax CM. B pasmene BrlCTPBIM 93bK NPOIPAMMUDOBAHMNY

Examples

OcHOBEl O6paboTkH omwH60K

PyHxuuu B Swift Moryrt BosBpamaTh 3HaueHHd, 6pocaTs oOwHOKH HIM M TO, U Opyroe:

func reticulateSplines

func reticulateSplines

()

func reticulateSplines() -> Int // always returns a value
()
()

func reticulateSplines

Jto6oe BHaYeHHEe, KOTOPpOe COOTBETCTBYeT NpoToxony ErrorType (Bximouas o6wekThl NSError),

BeIOpaHo kak omwubka. l[lepeurcrnennd oOBeCHeurBarOT yIOOOHBEIM CHOCOO ONpeneleHHd [IONb30BATENbCKUX

omubox :

2,0 2,2

enum NetworkError: ErrorType {
case Offline
case ServerError (String)

enum NetworkError: Error {

throws // no return value,

// no return value and no error

but may throw an error

throws -> Int // may either return a value or throw an error

// Swift 3 dictates that enum cases should be 'lowerCamelCase’

case offline
case serverError (String)

Omubxa YXa3kelBaeT Ha He@aTaanmﬁ cbou BO BpeMd BBHIIOIHEHHY I[NPOI'PaMMbl U o6pa6aTuBaeTca

CHelHalu3UPOBAHHEIMU KOHCTPYKLHAMH MOTOKa yhnpasieHud do / catch , throw u try

func fetchResource (resource: NSURL) throws -> String {

if let (statusCode, responseString) = /* ...from elsewhere...*/ {

if case 500..<600 = statusCode {
throw NetworkError.serverError (responseString)
} else {
return responseString
}
} else {

throw NetworkError.offline

Omubxu MOryT ObBITH OBHapyxXeHbl ¢ nomombio do / catch

do {
let response = try fetchResource (resURL)

// If fetchResource() didn't throw an error, execution continues here:

print ("Got response: \ (response)")

MOXeT OBIThb
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} catch ({
// If an error is thrown, we can handle it here.
print ("Whoops, couldn't fetch resource: \ (error)")

tobag PyHKLHI, KOTOpad MOXET BEI3BATL OmMMOKY, MQOJXKHA BBI3EIBATHLCY C IOMOmBIO try , try? , uau try!

// error: call can throw but is not marked with 'try'
let response = fetchResource (resURL)

// "try" works within do/catch, or within another throwing function:
do {

let response = try fetchResource (resURL)
} catch {

// Handle the error

func foo () throws {
// If an error is thrown, continue passing it up to the caller.

let response = try fetchResource (resURL)

// "try?" wraps the function's return value in an Optional (nil if an error was thrown).

if let response = try? fetchResource (resURL) {
// no error was thrown

// "try!" crashes the program at runtime if an error occurs.

let response = try! fetchResource (resURL)

IIouck PAa3JIHUHBIX THIIOB omnb60x

[aBaiTe CoO3manuM Ham COOCTBEHHBIM THUII OWMOKH O STOrO IIpUMEpa.

2,2

enum CustomError: ErrorType {
case SomeError
case AnotherError

func throwing () throws {
throw CustomError.SomeError

enum CustomError: Error {
case somekError
case anotherError

func throwing () throws {
throw CustomError.someError

Cunrakcuc Do-Catch mosBongerT nouMaTh 3a0pPOMEHHYIO OWHOKY U ABTOMATHYECKH CO30AEeT [IOCTOIHHYIO
HUMEHOBAHHYIO error OOCTYINHYIO B 6noke catch
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do {

try throwing()
} catch {

print (error)

Bel Takxe MOXeTe OOBLIBUTH IIEePEeMEeHHYIO CaMOCTO4dTEeINIbHO:

do {
try throwing()
} catch let oops {
print (oops)

5TO TakXe BO3MOXHO Lelb Pa3IHYHBIX catch oTueTHOCTH. 32TO yﬁO6HO, ecnu B 6nokxe DO MOXHO BM6pOCHTb
HECKOIbKO THUIIOB OMUOOXK.

3necsy Do-Catch cHauana nonbiTaeTcd nepenath omubky xak CustomError , a s3ateMm kxak NSError ecnu

MONb30BATENbCKHUHE TUI He OBl COMNOCTAaBIEH.

2,2

do {
try somethingMayThrow ()

} catch let custom as CustomError {
print (custom)

} catch let error as NSError {
print (error)

B Swift 3 HeT HeOOXOODMMOCTH IBHO OTKmouaTh NSError.

do {
try somethingMayThrow ()

} catch let custom as CustomError {
print (custom)

} catch {
print (error)

CxeMa yJiOBa M MEPEeKJIOUEeHHs OJiss SBHOH ob6paboTkxu omHbox

class Plane {

enum Emergency: ErrorType {
case NoFuel
case EngineFailure (reason: String)
case DamagedWing

var fuelInKilograms: Int

//... init and other methods not shown

func fly () throws {

1/

if fuelInKilograms <= 0 {
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// uh oh...
throw Emergency.NoFuel

B kxmacce kxnueHTa:

let airforceOne = Plane()
do {
try airforceOne.fly ()
} catch let emergency as Plane.Emergency {
switch emergency {
case .NoFuel:
// call nearest airport for emergency landing
case .EngineFailure(let reason):
print (reason) // let the mechanic know the reason
case .DamagedWing:
// Assess the damage and determine if the president can make it

OTKJIIOUEeHHEe pacnpoCcTpaHeHHd omnbox

CospaTtenu Swift yImendror MHOIO BHHMAHHYE TOMY, UYTOOB COEeNnaThb 93bIK BHPA3UTENbHEIM, a obpaboTka
omuBoX — BTO HMEHHO TO, UYTO BHPAB3HTENbHO. ECHIM BBl NONBITAETECHb BEIZBATL QYHKIHIO, KOTOpad MOXET
BBILATH OMWUOKY, BBEIBOB PYHKIHM HONXEH MNPEeINIeCTBOBATH KIIOYEBOMY CIOBY try. KmoueBoe cnoBo try He
aBugeTcd BonmebHEIM. Bce, uTO OH menaeT, IejlaeT pas3paboTdyuk OCBEIOMIIEHHEIM O CHOCOBHOCTH 6pocarThb
dYHKLIHO.

Hanpumep, crnenyimud xomn ucnonbsyetr byHkimmo loadImage (atPath :), kxoTopad 3arpyxaeT pecypc
n3obpaxeHud O 3aLaHHOMY NYTH HIK BbEOAeT OmMHOKY, ecnu uaobpaxeHHe He MOXeT OBITb 3arpyxeHo. B
STOM Clyuae, [OCKONbKY H300paxeHHe IOCTaBIdeTCd BMECTe C NPHIOXEHHEM, BO BPEMd BHIIOIHEHHd He
fyneT BbmarBaTbcd omubka, MOSTOMY Lenecoobpas3HO OTKIIOUHThL PaCHIpPOCTPaHeHHe OWHOOK.

let photo = try! loadImage (atPath: "./Resources/John Appleseed. jpg")

CosgaHHe MNOJIb30BATEJIbCKOH OWHOKH C JIOKAJH3O0BAHHEM OMNHCAHHEM

CosamaTh enum MNONb30BATENbLCKUX OMUBOK

enum RegistrationError: Error {
case invalidEmail
case invalidPassword
case invalidPhoneNumber

Cospatite extension RegistrationError nmng ofpaborku onucauud Localized.

extension RegistrationError: LocalizedError ({
public var errorDescription: String? {
switch self {
case .invalidEmail:
return NSLocalizedString("Description of invalid email address", comment: "Invalid
Email")
case .invalidPassword:
return NSLocalizedString("Description of invalid password", comment: "Invalid
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Password")
case .invalidPhoneNumber:
return NSLocalizedString ("Description of invalid phoneNumber", comment: "Invalid
Phone Number")

}

Omnbxa obpaboTku:

let error: Error = RegistrationError.invalidEmail
print (error.localizedDescription)

pouutanTe Ob6paborTka ommbox oHuakWH: https://riptutorial.com/ru/swift/topic/283/06paboTxa—omuboxk
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rnasa 33: O6paboTuHK 3aBEpUEHHS

Berynaenune

HpaKTI/ILIeCKI/I BCe IPHUIOXEHHId HCIIONb3YIOT aCHHXPOHHBIE qDyHKLII/H/I, 4 TOOBBI KO He 6]'IOKI/IpOBa]'I OCHOBHOH
IIOTOXK .

Examples

O6pa6oTunkx 3aBepmeHHs 6e3 BXOOHBIX apPryMEHTOB

func sampleWithCompletion (completion:@escaping (()-> ())) {
let delayInSeconds = 1.0
DispatchQueue.main.asyncAfter (deadline: DispatchTime.now() + delayInSeconds) {

completion ()

//Call the function
sampleWithCompletion {
print ("after one second")

O6pa6oTuHK 3aBEeplIeHHS C BXOOHBIM apryMeHTOM

enum ReadResult {
case Successful
case Failed
case Pending

struct OutpuData {
var data = Data()
var result: ReadResult
var error: Error?

func readData (from url: String, completion: @escaping (OutpuData) -> Void) {
var _data = OutpuData(data: Data(), result: .Pending, error: nil)
DispatchQueue.global () .async {
let url=URL(string: url)
do {
let rawData = try Data(contentsOf: url!)
_data.result = .Successful
_data.data = rawbData
completion (_data)
}
catch let error {
_data.result = .Failed
_data.error = error
completion (_data)
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readData (from: "https://raw.githubusercontent.com/trev/bearcal/master/sample-data-large. json")

{ (output) in

switch output.result {

case .Successful:
break

case .Failed:
break

case .Pending:
break

[pouutarTe OBpaboTuuK 3aBEpUEHUT OHIAUH:

3aBEepUEeHUd

https://riptutorial.com/ru/swift/topic/9378/06paboTumk—
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rnasa 34: oTpaxeHHe

CHHTaxCHC

® 3epxano (oTpaxaree: ska3eMmnudp) // HUHHULHANU3UPYET 3epKalo C OOLEeKTOM OId OTPaXeHHd

® mirror.displayStyle // CrTunb OTOOpPaxeHHd, MCIONb3YEMBIH NId MIPOBBIX Miomamnok Xcode

® mirror.description // TexcToOBOe HIpenCcTaBleHHe STOrO sK3eMIidpa, cM. CustomStringConvertible
® mirror.subjectType // BosBpamaeT THUII OTPAXEHHOTO O6beKTa

® mirror.superclassMirror // BosBpamaeT 3epkalo cylnepkiacca o6bekTa, KOTOPHIH OTpaxXaeTcd

3aMedYaHHda

1.0CHOBHHE ITOMEeTKH @

Mirror - sTO struct ucnonb3yemad OpU HHTpOCHekxuuu obrexTa B CBudre. Ero nHauboinee 3aMeTHBIM
CBOHCTBOM 4BIYETCH MAaCCHB neTed. OTHHUM M3 BO3MOXHBIX BAPHAHTOB HCIONb30OBAHHUY HBIIETCH
cepuanuzauud CTpykTypel nng Core Data . 3To memaercd nyreM npeobpasoBaHud struct B obbexT
NSManagedObject .

2.0CHOBHOG HCIIOJIB3OBAaHHEe [Jid 3€epPKaJibHbIX 3aMeToOX:

children croficTBo Mirror mpencraBiadeT COOOM MACCHB OOUYEPHUX OOBEKTOB H3 OOBEKTA SK3EMIIIAP
3epkana orpaxaetr. Y child o6wvexTa ectb nBe label u value cpoucTB. Hampumep, pebeHOXK MOXeT OBITH
CBOUCTBOM C HasBaHueM title u 3Hauenwem Game of Thrones: A Song of Ice and Fire .

Examples

OCHOBHOE HCHNOJIb3OBaHHE s 3epxadJia

CospmaHue knacca nng obwexTa Mirror

class Project {
var title: String = ""
var id: Int = 0
var platform: String = ""
var version: Int = 0
var info: String-?

CospaHue 2K3eMIlIdpa, KOTOpHﬁ Ha caMOM [nerle GyneT npeIgMeToOM 3epkala. Takxe 30eCb BBl MOXeETe

no6aBUTL 3HAUYEeHWHd K CBOMCTBaM Kiacca Project.

let sampleProject = Project ()
sampleProject.title = "MirrorMirror"
sampleProject.id = 199

sampleProject.platform = "i0OS"
sampleProject.version = 2

sampleProject.info = "test app for Reflection"

B mpuBemeHHOM HHXE KOIe IokKasaHO co3maHue skaeMnndpa Mirror. CBOHCTBO
AnyForwardCollection<Child> 3epxana - AnyForwardCollection<Child> rme Child gBndeTcd XKOpTexeM
typealias mng cBoWcTBa M 3HaueHud obvexTa. Child 6mmma label: String u value: Any .

let projectMirror = Mirror (reflecting: sampleProject)
let properties = projectMirror.children

print (properties.count) //5
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print (properties.first?.label) //Optional ("title")
print (properties.first!.value) //MirrorMirror
print ()

for property in properties {
print ("\ (property.label!) :\ (property.value)")

BeIBOLI Ha HIPOBOH MNIomanke HNKH KoHconu B Xcode nng uukna for Bome.

title:MirrorMirror

id:199

platform:1i0S

version:2

info:0Optional ("test app for Reflection")

[IporecrupoBaHO Ha HIPOBOH nmomanke Ha Xcode 8 beta 2

lloslyueHHe THNA H HMMEH CBOHCTB IJs kJjlacca 6e3 HeOBXOOHMOCTH €ero 3K3eMIigpa

Ucnonb3oBaHue knacca Swift Mirror paboraeT, ecnu BEl XOTHUTE H3BIeYb HMYI , B3HaAUYeHHe U rTHOn (Swift

3: type(of: value) , Swift 2: value.dynamicType ) CBOHCTB [OId BK3eMIJgpa OIpeneleHHOrO Kiacca.

Ecnu Bb Hacnenyete kxiacc ua NSObject , BBl MOXeTe HCHONbL30BAaThb MeTon class_copyPropertyList

BMecTe C property_getAttributes uToOwl y3HATb HMS W THIEI CBOUCTB [OIid klacca — 6e3 ero skseMniaspa
Ing sTOro 9 coananl npoekT nng Github , HO BOT XOI:

func getTypesOfProperties (in clazz: NSObject.Type) -> Dictionary<String, Any>? {
var count = UInt32()
guard let properties = class_copyPropertylList (clazz, &count) else { return nil }
var types: Dictionary<String, Any> = [:]
for 1 in 0..<Int (count) {
guard let property: objc_property_t = properties[i], let name = getNameOf (property:
property) else { continue }
let type = getTypeOf (property: property)
types[name] = type
}
free (properties)
return types

func getTypeOf (property: objc_property_t) —-> Any {
guard let attributesAsNSString: NSString = NSString(utf8String:
property_getAttributes (property)) else { return Any.self }
let attributes = attributesAsNSString as String
let slices = attributes.components (separatedBy: "\"")
guard slices.count > 1 else { return getPrimitiveDataType (withAttributes: attributes) }
let objectClassName = slices([1]
let objectClass = NSClassFromString(objectClassName) as! NSObject.Type
return objectClass

func getPrimitiveDataType (withAttributes attributes: String) -> Any {
guard let letter = attributes.substring(from: 1, to: 2), let type =
primitiveDataTypes[letter] else { return Any.self }
return type

I'me primitiveDataTypes — 9TO ClOBapb, COMNOCTABILIONMHE OYKBY B CTpOKe aTpubyTa C THUIIOM 3HAUYEHUI:
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let primitiveDataTypes: Dictionary<String, Any> = [

"c" : Int8.self,

"s" : Intl6.self,

"i" : Int32.self,

"gq" : Int.self, //also: Int64, NSInteger, only true on 64 bit platforms
"S" : UIntl6.self,

"I"™ : UInt32.self,

"Q" : UlInt.self, //also UInt64, only true on 64 bit platforms
"B" : Bool.self,

"d" : Double.self,

"f" : Float.self,

"{" : Decimal.self

func getNameOf (property: objc_property_t) —-> String? {
guard let name: NSString = NSString(utf8String: property_getName (property)) else {
return nil }
return name as String

Or MoxeT usBneub NSObject.Type Bcex CBOMHCTB, KOTOPbE HaClIeILyeT THI knacca u3 NSObject Taxux xax
NSDate (Swift3: Date ), NSString (Swift3: String ?) U NSNumber , oOOHAKO OH dBIYIEeTCH XPaHUIHUIEM B
Tune Any (xakx BB MOXeTe BHIOETH Kak THI 3HAUeHHd CIOBapd, BO3BpPAallaeMOr'oO METOIOM). JTO CBY3aHO C
orpaHuYeHUIMH value types TakuMu kxak Int, Int32, Bool. [IOoCKONbKY STH THUIB HEe HACIEILVIOT OT
NSObject, Bm3miBad .self Ha Hanpumep, Int - Int.self He BoaBpamaetr NSObject.Type, a Tun Any

TaxuMm obpasoM, MeTomn BoaBpamaeT Dictionary<String, Any>? a He Dictionary<String, NSObject.Type>?

’

Bel MOXETEe MCIONb30BATbH DTOT METOI CHEeNyIIUM 06pasoM:

class Book: NSObject ({
let title: String
let author: String?
let numberOfPages: Int
let released: Date
let isPocket: Bool

init (title: String, author: String?, numberOfPages: Int, released: Date, isPocket: Bool) {
self.title = title
self.author = author
self.numberOfPages = numberOfPages
self.released = released
self.isPocket = isPocket

guard let types = getTypesOfProperties(in: Book.self) else { return }
for (name, type) in types {
print ("'\ (name) ' has type '\ (type)'")
}
// Prints:
// 'title' has type 'NSString'
// '"numberOfPages' has type 'Int'
// 'author' has type 'NSString'
// 'released' has type 'NSDate'
// '"isPocket' has type 'Bool'

Bl Takxe MoxeTe nompoforaTh s3abpaceiBaTb Any B NSObject.Type , XKOTOPHIM CMEHHUT [OId BCeX CBOHCTB ,

Hacnenyromux oT NSObject , TO BBl MOXETe MNPOBEPUTH THUII , HUCIONbL3Yd CTAaHOAPT == OIepaTop:

func checkPropertiesOfBook () {
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guard let types = getTypesOfProperties(in: Book.self) else { return }
for (name, type) in types {
if let objectType = type as? NSObject.Type {

if objectType == NSDate.self {
print ("Property named '\ (name)' has type 'NSDate'")
} else if objectType == NSString.self {

print ("Property named '\ (name)' has type 'NSString'")

Ecny Bbl OO6BIBUTE 3TOT [ONb30BATEIbLCKUH == operator:

func ==(rhs: Any, lhs: Any) -> Bool {

let rhsType: String = "\ (rhs)"
let lhsType: String = "\ (lhs)"
let same = rhsType == lhsType

return same

3aTeM BBl MOXeTe MNPOBEPHTL THUIl value types crnemyrmuM o6pas3oM:

func checkPropertiesOfBook () {

guard let types = getTypesOfProperties(in: Book.self) else { return }
for (name, type) in types {

if type == Int.self {
print ("Property named '\ (name)' has type 'Int'")
} else if type == Bool.self {

print ("Property named '\ (name)' has type 'Bool'")

OrPAHHUEHHSA OTOo pemeHue He paboraeTr, ecnu value types IBNSIOTCY ONLMHIMH. EcCny BEl OOBLIBUIH
CBOMCTBO B BameM mnonkinacce var myOptionallInt: Int? cunepmyronum obpasom: var myOptionallnt: Int? ,
KOL BHIIE He HaWmeT S5TO CBOHCTBO, MNOTOMYy uTO MeTon class_copyPropertylList He COOEpPXHUT

HeoOd3aTenbHble THUIE 3HAUYCHUH.

llpouuTakiTe OTpaxkeHwe OHIAWH: https://riptutorial.com/ru/swift/topic/1201/oTpaxenue
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I
ramaBa 35: mepexsmouaTeans

napaMe Tpsl

napameTtp noapo6HoCTH

3HayeHve ans TecTupoBaHus [lepeMeHHasi, KoTopas cpaBHUBAETCS C

3aMedYaHHda

I[locTaBbTE cnyqaﬁ O KaXOOr'O BO3MOXHOI'O 3HAUEHHd Baller'O BBOIA. HCHOHBSyﬁTe default case mno
default case nng TIOKPEITHA OCTABIIHUXCH 3HAUEHUU BBOOA, KOTOpPEIE BBl HE XOTHTE YKa3blBAThb. Cnyqaﬁ 1o
YMOIIUaHHUIO OONXEH OBITH IMOCHENHUM.

[lo ymonuaHmo [lepexmouartenu B Swift He 6yOyT HNPOIONXAaTh NPOBEPHATH OPYrHe ChIydau [Oocie
cornacoBaHHd clyuad.

Examples

OCHOBHOE HCHNOJIb3OBaHHE

let number = 3
switch number {
case 1:
print ("One!")
case 2:
print ("Two!")
case 3:
print ("Three!")
default:
print ("Not One, Two or Three")

Onepatoprl switch Takxxe pafoTarOT C THIAMH OAHHBIX, OTIHUYHBEIMK OT Lenblx. OHM paboTaroT C NOOBIM THIIOM

ODaHHBIX. BoT IIPUMEP BKIIOUEHHId CTPOKH:

let string = "Dog"
switch string ({
case "Cat", "Dog":
print ("Animal is a house pet.")
default:
print ("Animal is not a house pet.")

5TO HamnevyartaerT crenyrinee :

Animal is a house pet.

CorjlacoBaHHe HECKOJIbKHX 3HAa4YeHHH

OmouH clny4Yyad B MHCTPYKLHM sSwitch MoxeT coBmamaThb MO HECKONbKUM 3HAUYEHUIM.

let number = 3
switch number {
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case 1, 2:
print ("One or Two!")
case 3:
print ("Three!")
case 4, 5, 6:
print ("Four, Five or Six!")
default:
print ("Not One, Two, Three, Four, Five or Six")

CooTBeTCTBHE OJHANa30HY

OOWH ciyua¥ B HHCTPYKLHH switch MoXeT COOTBeTCTBOBATH OHANA30HY 3HAUYEHHUH.

let number = 20
switch number {
case 0:
print ("Zero")
case 1..<10:
print ("Between One and Ten")
case 10..<20:
print ("Between Ten and Twenty")
case 20..<30:
print ("Between Twenty and Thirty")
default:
print ("Greater than Thirty or less than Zero")

Hcnosib30BaHHE onepaTtopa where B KxoMmMyTaToOpe

OnepaTop where MOXeT HCIONb30BATbLCY B COBIANEHUM C KJIHOUOM, YTOOB NOBGABUTH OOMOIHUTEINBLHEIE
KpUTEpUH, HeOBXOOUMBIE N4 [IONOXUTENLHOIO COBNameHud. CIenyionUd [PHUMEep [IPOBEPdeT HEe TOIbLbKO

ouarnasoH, HO TakXe, €eClIHM 4YHCIO HeUeTHOEe HIIKM YeTHOe:

switch (temperature) {

case 0...49 where temperature % 2 == 0:
print ("Cold and even")

case 50...79 where temperature % 2 == 0:
print ("Warm and even")

)

case 80...110 where temperature % 2 == 0:
print ("Hot and even")

default:
print ("Temperature out of range or odd")

YOOBJNIETBOPHTE ONHO H3 HECKOJIBKMX OTrPaHHUEHHH, HCIOJIb3ys NepekJuodyaTedb

Bel MOxXeTe co3naThb KOpTEeX U HCIOIB30OBAaTH Takou IIepexiroyaTenb @

var str: String? = "hi"
var x: Int? =5

switch (str, x) {
case (.Some, .Some) :
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print ("Both have values")
case (.Some, nil):

print ("String has a value")
case (nil, .Some):

print ("Int has a value")
case (nil, nil):

print ("Neither have values")

YacTHuHOE COBIIageHHe

OnepaTtop Switch ucnonbsyeT uacTHUYHOE COBIALEHUE.

let coordinates: (x: Int, y: Int, z: Int) = (3, 2, 5)

switch (coordinates) {

case (0, 0, 0): // 1
print ("Origin")

case (_, 0, 0): // 2
print ("On the x-axis.")

case (0, _, 0): // 3
print ("On the y-axis.")

case (0, 0, _): // 4
print ("On the z-axis.")
default: // 5

print ("Somewhere in space")

1. CooTBeTCTBYET TOYHO cnyuawro, kxorpma s3Hauenuwe (0,0,0). 3To mcTouHuk 3D-NpocTpaHCTBA.
CoorBercTtByeT v = 0, z = 0 u moboMy 3HAUEHWIO X. DTO O3HAuUaeT, YTO KOOPIHWHATA HAXOOUTCI Ha
ocH X.

3. CoorrercTtByeT X = 0, z = 0 ¥ moOOMy 3HAUEHMO y. IJTO O3HAuaeT, UTO KOOPOMHATA HAXOOUTCH Ha
OCH.

4. CootrrercTtByeT x = 0, v = 0 ¥ moboMy BHAUEHMO zZ. IJTO O3HAUYaeT, UTO KOOPOMHATA HAXOOUTCH Ha
ocHu z.

5. COOTBeTCTByeT OCTaNlbHOU YACTH KOOpPOHUHAT .
HpHMeanHe: HCIIONIb30OBaAHHUE IIONUEPKHUBAHHUA O3HA4YaeT, UYTO Bbl HE 3aboTUTeCh O 3HAUEHUH.

Ecnu BB He XOTHTE HIHOPHPOBATH 3HAYEHHEe, BB MOXeTe MHCIONb30BaTb €ro B CBOeM omnepatope switch,
HaIpHUMep:

let coordinates: (x: Int, y: Int, z: Int) = (3, 2, 5)

switch (coordinates) {
case (0, 0, 0):

print ("Origin")
case (let x, 0, 0):

print ("On the x—-axis at x = \(x)")
case (0, let y, 0):
print ("On the y-axis at y = \(y)")
case (0, 0, let =z):
print ("On the z-axis at z = \(z)")
case (let x, let vy, let z):
print ("Somewhere in space at x = \(x), v = \(y), z = \(z)")

3mech B InpuMepax OCH HCIIONb3YEeTCd CHHTAaXKCHuC let, Y TOORI BBEITAIIUTE COOTBETCTBYIOIHE 3BHAUEHHI. 3aTeM
KOO IedaTaeT 3HAUYeHHd C HCIIOINb3OBAHHEM CTpOKOBOﬁ HHTEPIONdIIMHY OIId IIOCTPOEHUuA CTPOKH.
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[IpuMeuaHue :

UTO OKOHUYATEIbHBIH cnyqaﬁ 10 CymeCTBY dBI4deTCd 3HAUYEHHEM 10 YMOJIIYaHHUKO — OH COOTBETCTBYET UEeEMY—

nubo,

BCe BO3MOXHBIE 3HAUYEeHHd CO CBOHMH ClIyUadMH,

IIOTOMY YTO OrpPaHHUEHHH Ha Kakyio-nu6Oo uYacTh KOpTexa HeT.

TO IO YMOJUAHMIO He TpebyeTcd.

Mbl TaxXe MOXEM MCIIONb30BaTh CHHTAkKCUC let-where mng cooTBeTCTBUA 6olee CIOXHBIM cllyuadM.

Hanpumep:

let coordinates: (x: Int, y: Int, z:

switch (coordinates) {

case (let x, let y, _) where y == x:
print ("Along the y = x line.")

case (let x, let y, _) where y == x
print ("Along the y = x72 line.")

default:

break

}

30echb MbI

lepexmoYHTEJIbHbEIE MTPOBaJIbl

CTOUT OTMETUTHL, UTO B OBICTPHIX,
KaXOoro Clnyuad e€CTb HEedBHBIH INEePEepHB.

cnyuaes),

switch (value) {
case 'one':

// do operation one
fallthrough

case 'two':

// do this either independant,
default:

// default operation

5TO MONE3HO [ONid TAakKuxX Bemew,

llepexmoyaTesik H NEePEeYHCIIEHHE

Onepatop Switch ouenb xopomo paBoTaer

enum CarModel {

case Standard, Fast, VeryFast

let car = CarModel.Standard

switch car {

case .Standard: print ("Standard")
case .Fast: print ("Fast")
case .VeryFast: print ("VeryFast")

}

HOCKOHbe MBI NNPengOCTaBHUIIHU cnyqaﬁ OII4d KaXnooro BO3MOXHOI'O 3HAUEHHd aBTOMO6HHH,

onmyckaeMm cnyuan no default .

HepexnmanenL H OIUHH

B OTIHUHE OT OPYIHX 4d3BIKOB,

Int) = (3, 2, 5)

COIIoCTaBlIdeM «Yy PaBHO X» H «Y PaBHO X XBagpaTy».

YTOOE NEPEeHTH K CIenyiIeMy chnydar (T.

BaM HYXHO HcCINOnb30BaTh HHCcTpykumo fallthrough .

or in conjunction with first case

KakKk TIIOTOKH.

C B3HauYeHHdIMH Enum

C KOTOPEBIMH 3HaXKOMEI

JIOOM, B KOHIE

B ©TOM oneparope switch Bam He TpebyeTcd 3HAUEHHE MO YMONUAHHIO. DTO CBH3aHO C TeEM,

Ecnu omepatop switch mcuepneiBaeT

fallthrough Heckxonsxo

MBI
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HeKOTOpMe IIPHUMEPrl CllyuaeB, KOI'la pe3ylbTaT dBIdIdEeTCd Heob6d3aTEeNbHBIM .

var result: AnyObject? = someMethod /()

switch result ({
case nil:

print ("result is nothing")
case 1is String:

print ("result is a String")
case _ as Double:

print ("result is not nil, any value that is a Double")
case let myInt as Int where myInt > 0O:

print ("\ (myInt) value is not nil but an int and greater than 0")
case let a?:

print ("\ (a) - value is unwrapped")

HepexnmanenH H KOPTEeXH

KOMMyTaTOpH MOI'yT BKIIOUATb KOPTEXH:

public typealias mdyTuple = (month: Int, day: Int, year: Int)

let fredsBirthday = (month: 4, day: 3, year: 1973)

switch theMDY
{
//You can match on a literal tuple:
case (fredsBirthday) :
message = "\ (date) \ (prefix) the day Fred was born"

//You can match on some of the terms, and ignore others:
case (3, 15, _):
message = "Beware the Ides of March"

//You can match on parts of a literal tuple, and copy other elements
//into a constant that you use in the body of the case:
case (bobsBirthday.month, bobsBirthday.day, let year) where year > bobsBirthday.year:
message = "\ (date) \ (prefix) Bob's \ (possessiveNumber (year - bobsBirthday.year))" +
"birthday"

//You can copy one or more elements of the tuple into a constant and then
//add a where clause that further qualifies the case:
case (susansBirthday.month, susansBirthday.day, let year)
where year > susansBirthday.year:
message = "\ (date) \ (prefix) Susan's " +
"\ (possessiveNumber (year - susansBirthday.year)) birthday"

//You can match some elements to ranges:.
case (5, 1...15, let year):
message = "\ (date) \ (prefix) in the first half of May, \ (year)"

CooTBeTCTBHE IO KJlacCy — OTJIHYHO INOAOXOOHT MOJifd INOANIOTOBKH K oﬁyqennm

Bel Takxe MOXETe COeNaTh [epekiIouaTenb onepartopa switch Ha OCHOBe kJlacca Bemy, KOTOPYIO B
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BKIIIrOUaeTe.

[lpumMep, rme STO IONEe3HO, — B prepareForSegue . S HUCHONbL30BAN LId [NEePEKIIOUEHHd HA OCHOBE
uneHtTudUkaTopa segue, HO BTO XPYIKOe. eCNU [NO3Xe Bhl M3MEHHUTE pacKaIpOBKYy U IIepeuMeHyeTe
uneHTudUkaTOpP sSegue, OH ClIoMaeT Bam kon. WUnu, ecnu Bl HCHIONbL3yeTe segues Oid HEeCKOIbKHUX
SK3EeMINdPOB TOTO Xe Klacca KOHTponnepa BuIa (HO pasHble ClLEeHapuu PacKagpOBKH), BB HE MOXeETe
HCIIONb30BATH HUIEHTHDHKATOP Segue NOid ONpPeleleHHd Kjacca alpecara.

Onepauuu Swift nng crnacenud.

Ucnonbayure Swift case let var as Class cuHTakcuc case let var as Class , HampuMep:

override func prepareForSegue (segue: UIStoryboardSegue, sender: AnyObject?) {
switch segue.destinationViewController {
case let fooViewController as FooViewController:
fooViewController.delegate = self

case let barViewController as BarViewController:
barViewController.data = data

default:
break

B Swift 3 cuTaxkxc crmerxa HU3MEHUICT:

override func prepare (for segue: UIStoryboardSegue, sender: AnyObject?) {
switch segue.destinationViewController {
case let fooViewController as FooViewController:
fooViewController.delegate = self

case let barViewController as BarViewController:
barViewController.data = data

default:
break

[lpouuTakiTe HepekimoyaTens OHNaWH: https://riptutorial.com/ru/swift/topic/207/nepexmouarens
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rnaBa 36: IlepeMeHHBIle H CBOHCTBAa

3aMevaHHus
CeorcTBa : CBY3aH C THUIIOM
llepeMeHHblE : HE CBY3aHH C THUIIOM

[ONONHUTENbHYIO HHbOPMaLHIO cM. Ha g3bke ObICTPOro nporpaMMuposaHud iBook .

Examples

Co3naHHe NepeMeHHOH

OBbbaBUTE HOBYIO IIEPEMEHHYIO C var , 3a KOTOpOﬁ cilenyeT HUMd, THII KW 3HAUEHHE!:

var num: Int = 10

HepeMeHHue MOI'YT HMETb CBOH 3HAUEHHA:

num = 20 // num now equals 20

Ecnu OHHM He omnpeneneHs Cc let :

let num: Int = 10 // num cannot change

Swift ykxasblBaeT THI [IepPEeMEeHHOH, [IOSTOMYy BaM He BCerga HYXHO OOBIBIATL THII NEePEMEHHOH:

let ten = 10 // num is an Int
let pi = 3.14 // pi is a Double
let floatPi: Float = 3.14 // floatPi is a Float

lMeHa NepeMeHHBIX He OrpaHH4YeHbl OykBaMKM M UHPPaMH — OHHM MOTI'YT TakXe COINEepXaTb OONBIHHCTBO OPYIHX

cuMBOIOB B IOHMKOOE, XOTH CYMECTBYIOT HEKOTOPEIE OrPaHHUYEHHI

MeHa KOHCTAHT U IIEpPEMEHHBIX He MOTI'YT COOepXaThb HpoGeanMe CHMBOIIBEI, MaTeMaTHUeCKHE
CHMBOIIBI, CTPEIKH, UYaCTHEIS (HHH HeﬂeﬁCTEHTeHBHHe) XOOOBBIE TOUYKU IOHMKOIDA UIU CHUMBOIELI

PHCYHKa CTPOKH K OKHa. OHU Taxxe He MOTI'YT HA4YHHATBCH C UYHCIa

HcTouHHK de e.com
var n: Double = 3.14159
var 00: String = "Apples"

OCHOBBEI COBCTBEHHOCTH

CBoMCTBa MOTYyT ObBITb moBaBNeHBl K KIacCy HIKW CTPYKType (TeXHHYECKH [epedurCcleHb Takxe, CM. [lpuMep
«BBIYMCIHUMEIE CBOHCTBA») . OHM DOOABNLIOT 3HAUEHHUS, KOTOPLIE ACCOLMHUPYIOTCH C SK3EeMINIdpaMd KIaccos /

CTPYKTYP:

class Dog {

var name = ""

B mpuBemeHHOM BHIIE ClyYyae SK3eMINdpsl DOg KMMEIT CBOHCTBO C HMeHeM name type String . CBOHCTBO

MOXeT OBITh OOCTYIIHO M H3MEHEHO Ha 3K3eMIldpax DOg :
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let myDog = Dog ()
myDog.name = "Doggy" // myDog's name is now "Doggy"

OTHU THIBE CBOHCTB CUHMTAIOTCHY XPAHHMMBIMH CBOHCTBAMH , I[IOCKOIbKY OHHM XPAaHAT 4TO-TO Ha OOBEKTE H
BIMLIOT Ha €ro NaMdTh.

JleHOBBIE COXPaHEHHbIE CBOHCTBA

Lazy XpaHUMbIE CBOHCTBA HMEIOT 3HAUYEHHd, KOTOPLle He BHIYHUCHLIOTCY 0O [NepBOro LOCTyNa. IJTO IIOIEe3HO
0719 SKOHOMHM MaMaTH, KOrIAa BBIUHCIEHHE [epPEeMEeHHOM BBIYHCISETCH OOPOro. Bel OOBABIIEeTE IEHHBOE
uMymecTtBo lazy :

lazy var veryExpensiveVariable = expensiveMethod ()

YJacTo €My IIPHCBaMBAETCd BO3BpallaeMOe 3HAUYEHHE 3aMblKaHH4:

lazy var veryExpensiveString = { () -> String in
var str = expensiveStrFetch ()
str.expensiveManipulation (integer: arcd4random_uniform(5))
return str

}O

JleHUuBBIE XPAaHUMBIE CBOMCTBA IOONXHE ObITh OOBLYIBIEHBE C IIOMOIBIO Var .

BhlUHCJIHMEIE CBOHCTEBA

B OTNHWYHE OT XPaHUMBIX CBOHCTB, BHYHCJSEMble CBOHCTBA CO3MAIOTCd C IOMOWBIO NeTTepa U CeTTepa,
BBIIONHYAY HEOOXOOUMBIE KON I[PH LOCTYIE M HACTPOHKEe. BLIUMCIEHHBE CBOMCTBA NONIXHEI ONPENeNsdTb THII:

var pi = 3.14

class Circle {
var radius = 0.0
var circumference: Double {
get {
return pi * radius * 2
}
set {
radius = newValue / pi / 2

let circle = Circle ()

circle.radius = 1

print (circle.circumference) // Prints "6.28"
circle.circumference = 14

print (circle.radius) // Prints "2.229..."

BLIUKMCIIUMOE CBOHCTBO TOIbKO OIId 4YTeHHd BCe ecle o6baBIIETCHd C IIOMOIIBIO Var

var circumference: Double {
get {
return pi * radius * 2

BrineneHHbIE CBOHUCTBA TOINBKO Oi1d 4TeHHud MOXHO COKPATHUTh, yTOOBl HUCKIIOUUTDH get :
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var circumference: Double {

return pi * radius * 2

JloxanbHele H rJobaJibHble nepeMeHHbIe

JloxanbHBEIE [€peMeHHBIe ONPelNeNndOTCd BHYTPH (QYHKLUHH, MeTONa HIN 3aKPBITHUL:

func printSomething() {
let localString = "I'm locall!"
print (localString)

func printSomethingAgain() {
print (localString) // error

I'noBanbHble IIepeMeHHbBIEe OlIpeneildqioTCdad BHE ClDyHKLLI/II/I, MeTOoa HIIH 3aKpPbeITHUd KM He OlpenelIeHbl BHYTPHU THIIa
(,]ILyMaIZTe BHEe BCeX CKO6OK) . OnHu MOI'yT HCIIOIb30BATbLCA Be3Le:

let globalString = "I'm global!"
print (globalString)

func useGlobalString () {
print (globalString) // works!

for 1 in 0..<2 {
print (globalString) // works!

class GlobalStringUser ({
var computeGlobalString {
return globalString // works!

nobanbHeEle IE€PEeMeHHBIE ONPeneNdioTCcd INeHHBO (cM. [lpuMep «Lazy Properties») .

CeoHCTBa THHA

CBoOKCTBa THIa — 5TO CBOHCTBaA CaMOro Tula, a He sk3eMnngdpa. OHM MOTryT OBITb Kak COXPAaHEHHHIMH, Tak
U BBIUUCIEHHBIMM CBOWCTBaMu. Bbl o0bdBIdeTe CBOHUCTBO type co static

struct Dog {

static var noise = "Bark!"

print (Dog.noise) // Prints "Bark!"

B xnacce BBl MOXEeTe HCIONL30BATL KIIOUeBOe CHOoBO class BMecTO static urTobrl cmemnaTtb €ro
nepeonpenendgeMeM. OOHAKO BB MOXETE I[IPUMEHUTL STO TONBKO K BHIUHUCIEHHHEIM CBOWCTBAM:

class Animal {
class var noise: String {

return "Animal noise!"
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class Pig: Animal ({
override class var noise: String ({
return "Oink oink!"

3TO YaCTO HCIONb3yeTcd C mabrnoHoM singleton
HabsmomaTesnH 3a HEOBHXHMOCTBIO

Ha6mo,uaTem/I COBCTBEHHOCTH prearvpyrT Ha H3MEHEHHAd CTOHMOCTH obrexTa.

var myProperty = 5 {
willSet {

print ("Will set to \ (newValue). It was previously \ (myProperty)")
}
didSet {

print ("Did set to \ (myProperty). It was previously \ (oldvalue)")

}

myProperty = 6

// prints: Will set to 6, It was previously 5
// prints: Did set to 6. It was previously 5

+ willSet BmI3bIBaeTCcd mO myProperty 6ymeT ycTaHOBIeH myProperty . HoBoe 3HaueHHe OOCTYIHO kak
newValue , u cTapoe 3HaueHHEe NO-NPEeXHeMy LOCTYIHO kak myProperty

+ didSet BhI3bHIBaeTCd MOCJIe YCTaAHOBKH myProperty . Crapoe 3HaueHHe OOCTYNHO kak oldValue , u
HOBOE B3HAaueHHe Telepb OOCTYIHO kKak myProperty

Ipumeuanune: didSet u willSet He O6ynyT BHI3BBIBATHCY B CIEOVIONHX CIyUYadX:

. HpHCBOeHHe HA4allbHOI'O 3HAUYEHHI

+ l3MeHeHHe [epeMeHHOMH B ee cobcrTBeHHoM didSet unu willSet

+ HMena napametpoB nng oldValue u newValue of didSet u willSet Taxkxe MoOryT ObITb OOBIBIEHBl LId
MOBBIIEHHd yOOBOUUTAEMOCTH

var myFontSize = 10 {
willSet (newFontSize) {

print ("Will set font to \ (newFontSize), it was \ (myFontSize)")
}
didSet (oldFontSize) {

print ("Did set font to \ (myFontSize), it was \ (oldFontSize)")

BHHMaHHe. XOTd INpPH OOBIABIEHHUH HMEH I[IapaMeTpPOB CeTTepa HeoBXOOMMO cofimomaTh
OCTOPOXHOCTB, dYTOOB HEe CMEemMBAThH HMeEHAa:

+ willSet (oldvValue) u didSet (newValue) NONHOCTBLIO JIETalbHB, HO 3HAYUTEINBHO 3allyTaroT
YUTaATEeNned Bamero kKomna.

[lpounTakiTe I[lepeMeHHBle M CBOHCTBa OHIaHH: https://riptutorial.com/ru/swift/topic/536/nepeMeHnHble
U—-CBOHCTBA
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rnasa 37: llepeuHcneHHus

3aMedYaHHda

HOﬂO6HO CTPYKTYpPaM M B OTIHUHE OT KJIaCCOB, IIE€PEUHCIIE€HHUAd dBIIFIOTCAd THUIIAMU 3HAUEHUU U KOIIHUPYIOTC4A
BMECTO CCBIUIKH, KOI'la OHH IIepenaroTCd.

[ONIONHUTENbHBIE CBENEHHHd O IEPEUHCNEHUIX CM. B pasnene «BBICTPBIHE E3BK IPOTPaMMHUPOBAHUEY .

Examples

OCHOBHBI® IIepevYHCJIeHHd

[lepeuncrneHye MNPEenOCTaBiIdeT HabOp CBY3aHHBIX 3HAYEHUH:

enum Direction {
case up
case down
case left
case right

enum Direction { case up, down, left, right }

3HaueHud Enum MOI'YT HCIOIbB30BATbHCA HX IIOINIHOCTBLBIO KBaHH@HHHpOBaHHMM HMeHeM, HO BBl MOXeTe OIIYCTHUTDb
HM4d THIIa, KOr'ma 3TO MOXHO CHOelaThb:

let dir = Direction.up
let dir: Direction = Direction.up
let dir: Direction = .up

// func move (dir: Direction)...
move (Direction.up)
move (.up)

obj.dir = Direction.up
.up

obj.dir

CaMbii yHOAMEHTANlbHBIH CIOCOO CpaBHEHHd / H3BIEeUEHHd 3HAYEHHH enum — C IIOMOUBIO onepaTopa switch :

switch dir {
case .up:

// handle the up case
case .down:

// handle the down case
case .left:

// handle the left case
case .right:

// handle the right case

[lpocTEe NEepeudUCIeHHud aBToMaTHuecku Hashable , Equatable un uMeror npeobpasoBaHHd CTPOK:

if dir == .down { ... }

let dirs: Set<Direction> = [.right, .left]

print (Direction.up) // prints "up"
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debugPrint (Direction.up) // prints "Direction.up"

Hepeqacneﬁuﬂ CO CBSf3AaHHBIMH 3HAUEHHSMH

CobriTud Enum MOTYT CoOOepXaTh OLOHY HIHW HECKOIbKO MNOJI€3HBIX Harpysok ( CBS3aHHBIX 3HaYEHHH ):

enum Action {
case jump
case kick
case move (distance: Float) // The "move" case has an associated distance

l[lonesHad Harpyska OOIXHa OBIT b npenocTaBlieHa I[NPH CO3OAaHHH 32SK3eMINIdpa 3HAUEHHd IIePeUYHCIIeHHd:

performAction (. jump)
performAction (.kick)
performAction (.move (distance: 3.3))
performAction (.move (distance: 0.5))

OnepaTop switch MoxeT u3BIeub CBY3aHHOE 3HAUYEHUE:

switch action {
case .jump:

case .kick:

case .move (let distance): // or case let .move (distance):
print ("Moving: \ (distance)")

BoimeneHue OOHOTIO Clyuasd MOXeT ObITh BBINIONHEHO C MCHNONb3oBaHueMm if case
if case .move(let distance) = action {

print ("Moving: \ (distance)")

CHUHTaKCHUC guard case MOXHO HCIIONIb30BaThb OId IMNOCIHenYyKIIero HCIOINb3OBAHHA:

guard case .move (let distance) = action else {
print ("Action is not move")
return
}
[lepeuncneHud CO CBY3aHHEIMM 3HAUEHHUIMH IO yMONuaHMO He Equatable . Peanusauud omnepartopa == LOIXHa

BBIIIOJIHATBCA BPYUYHVYIO!

extension Action: Equatable { }

func ==(lhs: Action, rhs: Action) -> Bool {
switch lhs {
case .jump: if case .Jjump = rhs { return true }
case .kick: if case .kick = rhs { return true }
case .move (let lhsDistance): if case .move (let rhsDistance) = rhs { return lhsDistance ==

rhsDistance }

}

return false
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KocBeHHas mnoJiesHas Harpyska

OBBLIYHO NEPEeYHUCIEeHUd He MOT'YT OBITh PEeKYPCHBHBIMH (IIOTOMY YTO OHH HOTPebyioT 6EeCKOHEUHOI'O XPaHEeHHd) :

enum Tree<T> ({
case leaf (T)
case branch (Tree<T>, Tree<T>) // error: recursive enum 'Tree<T>' is not marked 'indirect'

indirect xmoueBOe CNIOBO 3acTaBIdeT enum XPaHUuTh CBOKO IIOJNE3HYIO HAr'pPy3Ky CO ClIOeM KOCBEHHOCTH, a
He XPaHWUTb €ro B CTpOKe. Bbl MOXeTe HCIONb30BATb BTO KIIOUEeBOE CIOBO B OLHOM Clyuae:

enum Tree<T> {
case leaf (T)
indirect case branch (Tree<T>, Tree<T>)

let tree = Tree.branch(.leaf(l), .branch(.leaf(2), .leaf(3)))

indirect Takxe pafoTaeT Ha BCeH [Eepenucke, mnenad NpU HEeOBXOMUMOCTH KOCBEHHBIM KOCBEHHHIM OOpasoM:

indirect enum Tree<T> {
case leaf (T)
case branch (Tree<T>, Tree<T>)

3HaueHHs Raw u Hash

[lepeuncneHud 6e3 MONE3HBIX HAIPY30K MOI'YT HMETb HeobpaboTaHHbE 3HAYEHHS MOOOrO IHTEPAalbHOI'O THIIA:

enum Rotation: Int {
case up = 0
case left = 90
case upsideDown = 180
case right = 270

[lepeuncnenud 6e3 ONPENEeNeHHOIO THIIa HE BHEICTABILIOT CBOHCTBO rawValue

enum Rotation {
case up
case right
case down
case left

let foo = Rotation.up
foo.rawvalue //error

HpennonaraeTcg, UTO BHAUYEHHId LellbIX CbIPBIX 3HaueHWH HauuHamoTcd ¢ 0 M MOHOTOHHO BO3pacTaroT :

enum MetasyntacticVariable: Int {
case foo // rawValue is automatically O
case bar // rawValue is automatically 1
case baz = 7
case quux // rawValue is automatically 8
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CTpOKOBbIe HUCXOIOHbBIE 3HAUYEHHUd MOTI'yT OBIT b CHHTE3HWUPOBAHEI aBTOMATHUYECKHU

enum MarsMoon: String {
case phobos // rawValue is automatically "phobos"
case deimos // rawValue is automatically "deimos"

HeobpafoTaHHOE IepeuHClIeHHe aBTOMATHUYECKH COOTBETCTByeT RawRepresentable . Bel MOXeTe MOINYYHUThH

COOTBETCTByKIEEe HUCXONHOE 3HAUueHWEe 3HaueHud .rawValue c noMomeio .rawValue

func rotate (rotation: Rotation) {
let degrees = rotation.rawValue

Bel TakxXe MOXeTe CO3IaThb IepeuHClleHHe H3 HeoOpabOoTaHHOIO 3HAUEHMd C IIOMOmbBIO init? (rawValue:)

let rotation = Rotation (rawValue: 0) // returns Rotation.Up

let otherRotation = Rotation (rawValue: 45) // returns nil (there is no Rotation with rawValue
45)

if let moon = MarsMoon (rawValue: str) {

print ("Mars has a moon named \ (str)")
} else {
print ("Mars doesn't have a moon named \ (str)")

Ecnu BBl XOTUTE IIONYUYHUTH Xell-3HaudveHHEe OIPenelleHHOI'O IepedYruClIeHud, BBl MOXeTe IIOJNYyYHUuTh OOCTYII K €ro

hashValue, xem—-3HaueHHe BepHET HHIEKC I[epeuHCleHHd, HauhHad C HYId.

let quux = MetasyntacticVariable (rawValue: 8)// rawValue is 8
quux?.hashValue //hashValue is 3

HHHLHANH3aTOP!

B Enums MoryT ObBITb HacTpaWBaeMble MeTOIb init, xoTopele MOryT ObITh 6Ollee MONEe3HBIMH, YEM
init? (rawValue:) no yMonuanmo init? (rawValue:) . Enums TakxXe MOXET XPaHUTb 3HAUYEHHA. OTO MOXET
OBITH TONE3HO HiId XPaHeHHd 3HAUYEHHM, KOTOPhle OHM HHUIHAIHW3HMPOBAIK M H3BIEeKald STO 3HAUEHHE IIO3Xe.

enum CompassDirection {
case north (Int)
case south (Int)
case east (Int)
case west (Int)

init? (degrees: Int) {
switch degrees {
case 0...45:

self = .north(degrees)
case 46...135:

self = .east (degrees)
case 136...225:

self = .south(degrees)
case 226...315:

self = .west (degrees)
case 316...360:

self = .north(degrees)
default:

return nil
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var value: Int = {
switch self {
case north(let degrees):
return degrees
case south(let degrees):
return degrees
case east (let degrees):
return degrees
case west (let degrees) :
return degrees

HCHOJ’IBByS{ STOT HHHIHAIKW3aTOpP, MBI MOXeM cChelaTb 32TO:

var direction = CompassDirection (degrees: 0) // Returns CompassDirection.north
direction = CompassDirection (degrees: 90) // Returns CompassDirection.east
print (direction.value) //prints 90

direction = CompassDirection (degrees: 500) // Returns nil

Hepequcne!-msx pasnedaqanT MHOTrHe beHKuHH C KJjlacCaMH H CTPYXKTYypaMH

[lepeuncrneHud B Swift HaMHOro MomHee, YeM HEKOTOPble M3 HX KOJJIer Ha IOPpYIrux dg3bkax, Takux kak C.
OHM HMEIOT MHOXEeCTBO GYHKIHUH C kilaccaMyd M CTPYKTypaMy , TakKHMH Kak OIpeleleHHe HHUIHAIU3aTOPOBR ,
BEIYMCIIEMEIX CBOHCTB , METOLOB 3K3EMIIIPOB , COOTBETCTBHYA MNPOTOKOIOB M PAaCHIHPEeHUH

protocol ChangesDirection {
mutating func changeDirection ()

enum Direction {

// enumeration cases
case up, down, left, right

// initialise the enum instance with a case

// that's in the opposite direction to another

init (oppositeTo otherDirection: Direction) {
self = otherDirection.opposite

// computed property that returns the opposite direction
var opposite: Direction {
switch self {
case .up:
return .down
case .down:
return .up
case .left:
return .right
case .right:
return .left
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// extension to Direction that adds conformance to the ChangesDirection protocol

extension Direction: ChangesDirection ({

var

dir.

let

mutating func changeDirection() {

self = .left

dir = Direction (oppositeTo: .down) // Direction.up

changeDirection() // Direction.left

opposite = dir.opposite // Direction.right

BJitoxXeHHbIE nIepevYHCJIeHHd

Brel MOxeTe BCTPAUBATLH IEPEeUUruCIIeHUd OILHH BHYTPH IOPyroro, 3STO IIO3BON4AeT BaM CTPYKTYPHPOBATDH

HepapxuuecCkKue I[epeduuCleHud,

enum Orchestra {

WU BBI

let
let

[pouutanite l[lepeuncneHud OHIAUH:

enum Strings {
case violin
case viola
case cello
case doubleBasse

enum Keyboards {
case piano
case celesta
case harp

enum Woodwinds {
case flute
case oboe
case clarinet
case bassoon
case contrabassoon

MOXeTe HCIIOIb30BaTh €I Tak:

instrmentl Orchestra.Strings.viola

instrment?2 Orchestra.Keyboards.piano

https://riptutorial

yTOOBl OHITH Golee OPraHHM30OBAHHBIMH K I[IOHATHBIMH .

.com/ru/swift/topic/224/nepeuucnenud
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rnasa 38: MPOTOKOJEI

Berynaenune

HpOTOKOHH - ©TO crnocob yXas3aThb, KakX HCIOIbB30OBAThH 06bexT. OHM OIHUCHIBAKOT Ha6op CBOUCTB U MeTOIOoOB,
KOTOPBIE OONXEH IMNPpenoCTaBIIdThb KJlaCC, CTPYKTypa HIHW IIepeduruciieHHe, XOTd IIPOTOKOIBl HE CO3LaroT
OFpaHquHHﬁ OIId peallu3alluy.

3aMedYaHHda

lportokon Swift npemcraBnger cobol Habop TpebOBAHWHE, KOTOPLIE NOJXHBI BBEIIONHATHLCY COOTBETCTBYIOIMMHU
TUnaMu. [IPOTOKON 3aTeM MOXET HCIONb30BAaTbCYd B OONBIMHCTBE MeCT, I'Oe OXHOAETCd THII, HAIPUMep
MacCHuBB K ofbmue TpebOoOBaHUI.

YIleHbl IIPOTOKOIIa BCermna HCIONb3YIOT OODHMH U TOT Xe KBaHH¢HKaTOp nocTtyrlna, 4TO M BeChb IIPOTOKOI, U HEe
MOI'YT yKa3blBaTbCd OTHOEIBHO. XoT4d IIPOTOKOJ MOXEeT OI'PaHHUHBATB HOCTYII C IIOMOIBIO TpeGOBaHHﬁ reTrepa
HUIIK CeTTepa, KakK OIIHCaHO BhIIE.

JlononHWTenbHElIE CBENEeHHd O MNPOTOKonax CcM. B paafene fzbpk OBCTPOTrO NPOrpaMMUPOBAHWL .
[lpoToxonsl Objective-C aHalOrHUHEI NpoTokonaMm Swift.

[IpOTOKONEl TakXe CONOCTAaBUMEI C HHTepbhercamu Java .

Examples

OCHOBBI npoToxodJa

O mpoToxomnax

[IpOTOKON ONpenendeT HUHUIHANIU3ATOPL, CBOHCTBA, (PYHKIMH, HHIEKCH ¥ CBI3aHHBIE TUIL, HEOOXOOUMBIE M4
Tuna obwvexkTa Swift (xmacc, cCTpykTypa HIM IEepedHClieHHe), COOTBETCTBYVIIINEro MNPOTOKOony. Ha HeKOoTOopBIX
d3blKax [NOHOOHHIE HOeu nid creuubukauud TpeboBaAHUHE MNOCIEnVIIHUX OOBLEeKTOB HAaB3LIBAIOTCY «HHTepdercaMu» .

OBBABIEHHBIM U ONpeneleHHbl [IpoTokon dBiadeTcd TumoMm, cam no cefe, C MNOLNUCIMH €TI0 3adBIEeHHBIX
TpeBGOBaHUM, HECKOIbKO [NOXOXHUM Ha TO, kak Swift Functions dgBIgIOTCH THUIIOM, OCHOBAHHEIM Ha HUX
CHUTHAType IIapaMeTpOB U BO3BPATOB.

Cneuuduxauuu Swift Protocol Moryt OvITb HeoOd3aTeNnbHBIMH, 9BHO TpebyeMbMH M / HNH 3anaHHBIMH
peanusanuydgaMy IO YMONUaHMIO Yepes3 CPelNCTBO, HM3BECTHOE Kak pacumupeHHd nporokona. Tun Swift Object (
Klacc, CTPYKTypa HIH NepedyuCleHHe), Xelallul COOTBETCTBOBATH [I[POTOKONY, KOTOPHHM CBY3aH C
PacCHUpeHUudMH ONd BCex ero tpeboBaHWH, TpebyeT TONbKO 3a9BUTb O CBOEM XeJaHHH COOTBETCTBOBATH
[IOJHOCTBLIO COOTBETCTBOBATH. BO3MOXHOCTH pealH3alHM IO YMONUAHHIO OIId PaCHHPEeHHH NPOTOKOoNa MOTYT
OBIT b OOCTATOYHBIMH [OII49 BBIIIOIHEHHAd BCeX O65[3aTeHbCTB, CBY4d3aHHBIX C HpOTOKO]’IOM.

[IpoTOXONBl MOTYT OBITH YHAClIeOOBaHB OPYIHMMH MNPOTOKONaMH. ITO, B COUYETaAHHUHU C pacCIIHPEeHHEeM [IPpOoTOoXKola,
O3HauaeT, dYTO MPOTOKOIBEl MOI'YT M ILOIXHB pacCMaTPHUBAThCH Kak BaxHad dyHKUHd Swift.

[IPOTOKONEI KM PAaCIIMPEeHHd BaXHB OJId peanusalud Oolee WHUPOKHX llened M monxomoB Swift x rubxoctu
paspaboTku ¥ pasBUTHE NporpaMm. llepBuunod uenso Swift's Protocol and Extension dBngercd
yIpoumeHHe OH3aHHa KOMIIO3HLHH B apXHUTEKType H paspaboTke mporpaMM. DTO Ha3LBAETCHd NPOrPaMMHO—
OPHEHTHPOBAHHEIM NPOrPaMMHUpPOBaHHEM. Kpenkue cTapble TaHMephl CUYHUTAIOT, UYTO STO MPEBOCXOOHUT POKYC Ha
nusanzHe OOIl.

[IPOTOKONE ONPEeHeNdioT HHTepPdPeHCh, KOTOpble MOTYT OBITb pPealn30BaHb OOOH CTPYKTYPOH , KIAaCCOM HIH
IepeyrucneHueM :

protocol MyProtocol {

init (value: Int) // required initializer
func doSomething () -> Bool // instance method
var message: String { get } // instance read-only property
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var value: Int { get set } // read-write instance property
subscript (index: Int) —-> Int { get } // instance subscript

static func instructions () —-> String // static method
static var max: Int { get } // static read-only property
static var total: Int { get set } // read-write static property
}
CBOHCTRAa, ONIpeneleHHEe B NPOTOKONax, MNONXHHE OBThH aHHOTHUPOBAHE kak { get } unu { get set }

get } os3HauaeT, UTO CBOMCTBO HNONXHO ObITh gettable, u MOSTOMYy OHO MOXeT OBITL PEalu30BaAHO K

ax

mo6oe cBoucTBO. { get set } os3HauaeT, UYTO CBOHCTBO MHONXHO OBITh HaCTpawuBaeMblM, a Takxe gettable.

CprKTypa, KiIaCC HIHU IIepeUYHuCIIeHHe MOI'YT COOTBETCTBOBATH IIPOTOKONY:

struct MyStruct : MyProtocol ({

// Implement the protocol's requirements here
}
class MyClass : MyProtocol {

// Implement the protocol's requirements here
}
enum MyEnum : MyProtocol ({

case caseA, caseB, caseC

// Implement the protocol's requirements here

HpOTOKOH TakXe MOXeT OIpenendTh peaJdili3alHI0 10 YMOJIYaHHIO OJid moBoro M3 CBOUX TpeGOBaHHﬁ qge

pacuupeHue

extension MyProtocol {

// default implementation of doSomething() -> Bool
// conforming types will use this implementation if they don't define their own
func doSomething () —-> Bool {

print ("do something!")

return true

HpOTOKOH MOXEeT HCIHOJB3OBATHLCHA KaX THN , IIPH YCIOBHH, UTO OH HE HMeeT iSSCCiiLGOL}pe THIIOB

TpebOBaHUH

func doStuff (object: MyProtocol) {
// All of MyProtocol's requirements are available on the object
print (object.message)
print (object.doSomething () )

let items : [MyProtocol] = [MyStruct(), MyClass (), MyEnum.caseA]

Bel Takxe MoxeTe OInpeneiruTb a6CTpaKTHHﬁ THII, KOTOpMﬁ COOTBETCTBYET HECKOJIBKHM I[IPOTOKOIAM:
3.0

C Swift 3 unu Bbmme 2TO menaeTcd NYTEM pas3felieHud CIHCKa MIPOTOKOJNOB C amnepcaHmoM ( & ):

func doStuff (object: MyProtocol & AnotherProtocol) {
//

let items : [MyProtocol & AnotherProtocol] = [MyStruct (), MyClass (), MyEnum.caseA]

https://riptutorial.com/ru/home

181


https://developer.apple.com/library/ios/documentation/Swift/Conceptual/Swift_Programming_Language/Protocols.html#//apple_ref/doc/uid/TP40014097-CH25-ID269
http://www.riptutorial.com/swift/topic/324/extensions
http://www.riptutorial.com/swift/topic/324/extensions
http://www.riptutorial.com/swift/example/873/associated-type-requirements
http://www.riptutorial.com/swift/example/873/associated-type-requirements

B crTapelx Bepcudx ecThb protocol<...> cuHTakcuca protocol<...> rge NPOTOKONB NPENCTaBIIOT COBOH

CIIMCOK, Pas3OeleHHBH 3aldThMH MeXIy YIIOBEIMH ckobkamu <>

protocol AnotherProtocol {
func doSomethingElse ()

func doStuff (object: protocol<MyProtocol, AnotherProtocol>) ({

// All of MyProtocol & AnotherProtocol's requirements are available on the object
print (object.message)
object.doSomethingElse ()

// MyStruct, MyClass & MyEnum must now conform to both MyProtocol & AnotherProtocol
let items : [protocol<MyProtocol, AnotherProtocol>] = [MyStruct(), MyClass(), MyEnum.caseA]

CymeCTBmeHe THIIBl MOTI'YyT OBIT b pacuHpeHsI, yTOBBl COOTBETCTBOBATH IIPOTOKONY @

extension String : MyProtocol {
// Implement any requirements which String doesn't already satisfy

Tpe6oBaHHSA X CBS3aHHEIM THIIAM

[IpPOTOKONBI MOT'YT ONPENENdTh CBS3aHHEIe TpeGOBaHHSA THNA C KHCIOIb30BAHHEM KIIOYEBOI'O CIOBA
associatedtype

protocol Container {
associatedtype Element
var count: Int { get }
subscript (index: Int) -> Element { get set }

HpOTOKOHH CO CB4Y93aHHEBEIMH TpeGOBaHHﬂMH THIIa MOTYT HCINOJIB3OBATbCHA TOJIBKO kKax obuwue OrpPaHHUYEHHSA

// These are NOT allowed, because Container has associated type requirements:
func displayValues (container: Container) { ... }

class MyClass { let container: Container }

// > error: protocol 'Container' can only be used as a generic constraint

// > because it has Self or associated type requirements

// These are allowed:
func displayValues<T: Container> (container: T) { ... }
class MyClass<T: Container> { let container: T }

Tur, XOTOPBIH COOTBETCTBYET MNPOTOKONY, HEIBHO MOXET YIOBIETBOPAThH TpeboBaHMIO associatedtype ,

NpenocTaBldd 3amaHHBIE THII, B KOTOPOM MNPOTOKOINI OXHIAeT [O4BIEeHUd assoclatedtype

struct ContainerOfOne<T>: Container ({
let count = 1 // satisfy the count requirement
var value: T

// satisfy the subscript associatedtype requirement implicitly,
// by defining the subscript assignment/return type as T

// therefore Swift will infer that T == Element
subscript (index: Int) -> T {
get {
precondition (index == 0)
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return value

}

set {
precondition (index == 0)
value = newValue

let container = ContainerOfOne (value: "Hello")

(O6paTHTe BHHMAaHHEe, 4UTO nOid TOro, 4 TOObI JIO6aBI/ITl:» ACHOCTB B 3TOT IIPHMEDP, OGLLU/II:i THUII 3aAallONHUTENYd Ha3s3blBaeTCd T - 6onee
nonxomsmum umMeHeMm 6ymer Element , xoropwmit 6ymer zarendars associatedtype Element c associatedtype Element
npoTroxona. KOMOUIATOpP BCe PaBHO BhBeneT, uTo obmui Element sanonHurTens ucnonbsyeTcd Oid YLOBIETBOPEHHI

associatedtype Element Tpeb6osauue associatedtype Element .)

associatedtype typealias Takxe MoOxeT ObIThH YOOBJIETBOPEH H9BHO I[IOCPEICTBOM MHCIIONb3OBaHUd typealias

struct ContainerOfOne<T>: Container {

typealias Element = T
subscript (index: Int) -> Element { ... }

1/

To Xe caMoOe KacaeTCd PaCIHPEeHHH :

// Expose an 8-bit integer as a collection of boolean values (one for each bit).

extension UInt8: Container {

// as noted above, this typealias can be inferred

typealias Element = Bool

var count: Int { return 8 }
subscript (index: Int) -> Bool ({

get {
precondition (0 <= index && index < 8)
return self & 1 << UInt8(index) != 0
}
set {

precondition (0 <= index && index < 8)
if newValue {

self |= 1 << UInt8(index)
} else {

self &= ~ (1 << UInt8(index))

Ecnu COOTBETCTBYVIONUH THI yXe YIOBIETBOPAeT TpebOBaHMIO, pealnus3alud He TpebyeTcd:

extension Array: Container {} // Array satisfies all requirements, including Element

Monesir» mesnerara

llemerar — sTo ofmui mwablIoOH MPOEKTHPOBAHUHE, HCIONb3yeMblli B pamkax Cocoa u CocoaTouch, rme omuu
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Klacc OelerupyeT OTBETCTBEHHOCTh 3a pealu3alldio HEeKOTOPBIX OYHKLUHH OPYTroMy. OTO ClIenyeT HNPHHLHNY
pasneneHud npobuneM, korgma knacc framework peanusyer obmue PyHKILHH, B TO BpPeMd Kak OTHENbHBIH
SK3eMIIIp Helerarta pealu3yeT KOHKPETHHIM MNpeleneHT.

Eme onuH crnocof B3rngHyTb Ha WabloH Oenerata — C TOYKHU 3PeHud CcBI3u obwvekxToB. Objects uwactTo
IPUXOOUTCH pPasroBapyUBaTh OPYyr C IPYrOM, U ONd STOro OOBEKT OOINXEeH COOTBEeTCTBOBATh protocol ,
yTOBBEl CTATh OeleratoM IOPpyroro obbekTa. Kak TONbKO 2Ta HAcTpodka OymeT BHIIOIHEHA, OPYyro#d obbexT
BEepHETCY K CBOMM [efneraraM, KOrna MNPOU3OHOEeT HHTEepecCHOe.

HanpuMmep, NOpencTaBiieHHWe B IONb30BATENbCKOM HHTepdbeHrce g OTOOpaxXeHWd CIHUCKA NAHHBIX TOIXHO
OTBeUYaTb TONbKO 3a JNOIHKY OTOOpaXeHHd LAHHBIX, a HE 3a ONpelelleHHe TOrO, KakKHe HaHHBE HOJIXHB
oToBpaxaThbCd.

llaBauiTe mnepeuneM k Oolee KOHKPETHOMY IPHMEpPY. €CIH Yy BaC €CTb [OBa KiaccCa: POLUTENLCKHUH U
LOYEPHUH :

class Parent { }
class Child { }

U BEl XOTHTE YBEOOMHTL pomuTend o6 H3MeHEeHHH U3 pebeHka.

B Swift memerarts peanus3ylOTCd C HCHIONb30BaHHeM OObaBIEeHHd pProtocol mosToMy Mel 06BIBHM protocol
KOTOpHH OyneT peanuszoBaH delegate . 3mech menerar gdBndeTcd parent o6beKTOM.

protocol ChildDelegate: class {
func childDidSomething ()

PebBenoxk OOIIXEH OBBIBUTL CBOHUCTBO oJ1d XPaHeHHd CCBhIIKKM Ha LnejerarT:

class Child {
weak var delegate: ChildDelegate?

OBpaTture BHUMaHHe, uTO delegate nepemeHHOU dBndeTcd dakynbTaTUBHEIM, a nporTokon ChildDelegate
OTMEeUeH KakK PealH3yeMbH TONbKO THIOM kiacca (6es3 sToro mnepemenHad delegate He MoxeT OHITH
ofbgaBiIeHa kak weak cceinka, wusferad moOOro LHKIa COXPaHEeHHd. JTO O3HauaeT, YTO eClH [IepeMeHHad
delegate Gonbme He gBNIeTCd YINOMHHaeTcd rue—HUOyOb eme, OH OyIeT BHIYIEH). OTO 3HAYUT, UYTO
POOUTENBCKHE KIaCC PErUCTPHPYET Oelerar TONbKO TOrIa, KOorma OH HeOOXOOUM M LOCTYIIEH.

Taxxe nond TOro, Edele)i OTMEeTHuTb, UYTO HaAll geinerartT weak Mbl OONXHBI OI'PAHHUUYKUTE Hal IIPOTOKOII

ChildDelegate cceimko¥ Ha Tumbel, NOOABUB KIOUEBOE CIOBO class B OOBbdBIEHHE MNPOTOKONA.

B sToMm npuMepe, Korna pe6eHOK 4TO—TO [nOernaeT M eMy HYXHO YBeILOMHTL CBOEeI'O pomnuTeld, peﬁeHOK

BEIBOBET :

delegate?.childDidSomething ()

Ecnu pemerar (e} 3¢5 ornpeneleH, nelinerar 6yneT yBenooMmieH O TOM, HTO pe6eHOK 4UTO—TO cCOoenailn.

POOUTENbCKUM KlacC OonxeH OymeT mnpomnuTh npotokon ChildDelegate , uToOOB HMETb BO3MOXHOCTHb
pearupoBaTh Ha e€ro me’lCcTBUd. DTO MOXHO CHEeNaTh HEMNOCPEeNCTBEHHO B POMNUTENBCKOM Klacce:

class Parent: ChildDelegate {

func childDidSomething () {
print ("Yay!")
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Unu HMCIonb3yd pacllMpeHHe:

extension Parent: ChildDelegate {
func childDidSomething () {
print ("Yay!")

PoOouTenbs TakXe IOONXeH coobmuTh pebeHKy, YTO OH HUBIHIEeTCd OeneratoMm pebeHka:

// In the parent
let child = Child()
child.delegate = self

[lo ymonuaHuo protocol Swift He mos3BondgeT pealu30BaTh OOMNONHUTENbHYIO QyHKLMO. OHH MOT'YT OBITH

yXasaHbl TONbBKO B TOM Clyuae, €CHIH Ball IPOTOKON OTMeueH aTpubyToM (@objc u optional mMomuduxaTOpPOM.

Hanpumep, UlITableView peanusayer ofmee mnoBeneHUe NpencTaBneHud Tabnuuel B 10S, HO HONbL30BATENb
ODONXeH pealu30BaTh IOBa kKlacca nelnerartorB, HaswBaeMble UlTableViewDelegate u UlTableViewDataSource
KOTOPLEIE PeanusyioT CHOCOOb OTOOpaxeHHd KOHKPETHBIX dueeK U IOBeNeHHUd.

@objc public protocol UITableViewDelegate : NSObjectProtocol, UIScrollViewDelegate {

// Display customization

optional public func tableView(tableView: UITableView, willDisplayCell cell:
UITableViewCell, forRowAtIndexPath indexPath: NSIndexPath)

optional public func tableView(tableView: UITableView, willDisplayHeaderView view:
UIView, forSection section: Int)

optional public func tableView(tableView: UITableView, willDisplayFooterView view:
UIView, forSection section: Int)

optional public func tableView (tableView: UITableView, didEndDisplayingCell cell:
UITableViewCell, forRowAtIndexPath indexPath: NSIndexPath)

Bel MOxeTe preanrnsoBaTh 3TOT IMIPOTOKOI, H3MEHHB OIPenelleHHe KilIacCCa, HaAlIpHMep:

class MyViewController : UIViewController, UITableViewDelegate

JtoBrle MeTOombpl, He OTMeueHHBle kak optional B ompemenenuun npotokxona ( UITableViewDelegate B »TOM
cunydae), HONXHBE OBITh pPealHu30BaHH.

Pacmupeuue NpoTOKOJIa OJid ONpeneJIieHHOro XJjiacca COOTBEeTCTBHA

Bel MOxXeTe HamnucarTshb peaJqH3anHi0 NPOTOKOJIAa II10 YMOJIUAHHIO [JId OIIPEeneJIEHHOI'O XJjacca.

protocol MyProtocol {
func doSomething ()

extension MyProtocol where Self: UIViewController ({
func doSomething () {
print ("UIViewController default protocol implementation")

class MyViewController: UIViewController, MyProtocol { }

let vc = MyViewController ()
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vc.doSomething () // Prints "UIViewController default protocol implementation"

Hcnonmsr3oBaHHe npoTokosia RawRepresentable (Extensible Enum)

// RawRepresentable has an associatedType RawValue.
// For this struct, we will make the compiler infer the type
// by implementing the rawValue variable with a type of String
//
// Compiler infers RawValue = String without needing typealias
//
struct NotificationName: RawRepresentable {

let rawValue: String

static let dataFinished = NotificationNames (rawValue: "DataFinishedNotification")

3Ta CTPyKTypa MOXeT OBITh pacllipeHa B IOPYyroM MecTe, d4TOOB OOOABHUTH ClIydaH

extension NotificationName {
static let documentationLaunched = NotificationNames (rawValue:
"DocumentationLaunchedNotification")

}

U uHTepdelC MOXEeT MNPOEKTHPOBATLCH BOKPYr moboro RawRepresentable Tuma unu, B YACTHOCTH, BameH
CTPYKTYPHl IIE€PEYUCIEHUI

func post (notification notification: NotificationName) -> Void {
// use notification.rawValue

Ha caliTe BLI30BAa Bbl MOXETE HCIONL30BATh COKPAUEHHYIO CHHTAKCHUECKVIO pasMeTKy nnd typeafe
NotificationName

post (notification: .dataFinished)

Ucnonb3oBaHue obmed dyHkUuu RawRepresentable

// RawRepresentable has an associate type, so the

// method that wants to accept any type conforming to

// RawRepresentable needs to be generic

func observe<T: RawRepresentable> (object: T) —-> Void {
// object.rawValue

Hpo'roxo.nm TOJIBKO [QOJid XJIaCCOB

[IpOTOKONI MOXET YyKasblBaTb, YTO TONbBKO KJIaCcC MOXET pealMu30BaThb €ro C I[IOMONbIO KIIOYeBOTO cioBa class
B CBOEM CIIHCKEe HaClemOBaHHd. OTO KIIOYEeBOE CIOBO HOJIXHO OTOOpaxaTbCd Iepeq MOObIMH IPYIHMH
yHaCIeIOBaHHBEIMH I[IPOTOKOIaMH B STOM CIIHCKE.

protocol ClassOnlyProtocol: class, SomeOtherProtocol {
// Protocol requirements

Ecnu Tunm non-class muiTaeTcd peanusoBaTh ClassOnlyProtocol , 6ymeT reHepupoBaThcd omubka
KOMIIUNATOPA .
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struct MyStruct: ClassOnlyProtocol {
// error: Non-class type 'MyStruct' cannot conform to class protocol 'ClassOnlyProtocol'

Ipyrue mpoTOKONB MOT'YT HaclegmoBaThbcd oOoT ClassOnlyProtocol , HO oHu 6yOyT HMMETh OOHO M TO Xe
TpefoBaHHE KX XIaccy.

protocol MyProtocol: ClassOnlyProtocol {
// ClassOnlyProtocol Requirements
// MyProtocol Requirements

class MySecondClass: MyProtocol {
// ClassOnlyProtocol Requirements
// MyProtocol Requirements

CnpaBOYHasd CEeMaHTHKA MNPOTOKOJIOB KJjacca

Hcnonb30BaHUe IIPOTOKOJIa TOJNBKO [OJId KJIAaCCOB IO3BOJAET HCIIONb30OBATb CCBIUIOUHYIO CeMaHTHKY, Korma
COOTBeTCTBmeHﬁ THUII HEHU3BECTEH.

protocol Foo : class {
var bar : String { get set }

func takesAFoo (foo:Foo) {

// this assignment requires reference semantics,
// as foo is a let constant in this scope.
foo.bar = "new value"

B sTOM mnpuMepe, [OCKONbKY FOO — 3TO HPOTOKON TONBKO [ONd KIacCOB, Has3HAa4YeHHe B Dbar 4BIdeTCd
OOMYCTHMEIM, IIOCKOINbKY KOMIHIATOP 3HaeT, d4TO fOO H9BISETCS THIOM KlaccCa M MNOSTOMY HMEET CCBIIOYHYIO
CeMaHTHKY .

Ecnu Foo He Ovln IIPOTOKOIOM TOIBKO [LII4 Klacca, 6ria  6bl OOIyIeHa omubxa KOMIIUIIATOpa — IIOCKOIIbKY
COOTBeTCTBmeHﬁ TUII MOXET OBITb THUIIOM 3HAUSHWI ; OJId KOTOPOro Tpe@yeTCH AHHOTAaUHu4dg var , 4 TOOEBI
OBITH HM3MEHUMBBLIM.

protocol Foo {
var bar : String { get set }

func takesAFoo (foo:Foo) {
foo.bar = "new value" // error: Cannot assign to property: 'foo' is a 'let' constant

func takesAFoo (foo:Foo) {

var foo foo // mutable copy of foo
foo.bar = "new value" // no error - satisfies both reference and value semantics

Cnabrle [IepeMeHHbBI€ THIIA NIPOTOKOJIa

HpH IIPUMEHEHHUHU weak MOﬂH@HKETOpE K nepeMeHHoﬁ THIIa IIPOTOKOIa 32TOT THUII NPOTOKOIIa OONXEeH BBIT b
TOINBKO KlacCoM, Takx Kak weak MoxeT IIPHMEHATBCYA TOJIBKO K CCBUIOYHBIM THIIAM.
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weak var weakReference : ClassOnlyProtocol?

Peasmusauusa nporokxosia Hashable

Tunel, ucrnonsayeMmole B Sets u Hashable Dictionaries(key) DOIXHEI COOTBETCTBOBAThL MHNpoOTOokony Hashable
, KOTOPpBIM HacnemyeTcd OT Equatable protocol.

[lonb30BaTENbLCKHUH THII, COOTBETCTBYVIINHE NpoTokony Hashable , monxen peanuz0BHIBATH

® BLIUMCIEHHOE CBOHCTBO hashValue

® OnpenenuTe OILMH M3 OIEpPaTOPOB pPaBeHCTBa ie == or !=

B crnemnyrmeM OpuMepe peanusyercd npotokon Hashable mgng HacTpauBaemod struct

struct Cell {
var row: Int
var col: Int

init(_ row: Int, _ col: Int) {
self.row = row
self.col = col

extension Cell: Hashable {

// Satisfy Hashable requirement
var hashValue: Int {
get {
return row.hashValue”col.hashValue

// Satisfy Equatable requirement
static func ==(lhs: Cell, rhs: Cell) -> Bool {
return lhs.col == rhs.col && lhs.row == rhs.row

// Now we can make Cell as key of dictonary

var dict = [Cell : String] ()
dict[Cell (0, 0)] = "0, O"
dict[Cell (1, 0)] = "1, O"
dict[Cell (0, 1)] = "0, 1"

// Also we can create Set of Cells
var set = Set<Cell> ()

set.insert (Cell (0, 0))
set.insert (Cell (1, 0))

Hpnmeuaﬂne . Her HeO6XO,]11/IMOCTI/I, Y TOORI Pa3Hble 3HAUEHHA B IIOINbB30OBATEILCKOM THIIE HMEIH pPal3HbIe
S3HAUEHHd XSOUMHUPOBaHHY, IOOINYCTHMEL KOHd;JJ'II/IKTbI. Ecnu 3HaueHUd xsua PaBHB, OIIEPaTOP PaBEHCTBAa 6y,11eT
HCIIONB30BATHCA M4 OINpenelleHud peallbHOI'O pPaBEHCTBA.

[IpouuTaliTe NPOTOKONB OHmauu: https://riptutorial.com/ru/swift/topic/241/mpoToxons
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ramaBa 39: Pabora c¢ C u Objective-C

3aMedYaHHda

Ing Hony4YeHHd OONONHUTENbHOH uHPOPMaALMKU CM. JokyMeHTauwo Apple mo wucnonszosaHwmo Swift ¢ Cocoa u
Objective-C

Examples

Hcnonb3oBaHHe kJjaccoB Swift m3 xoma Objective-C

B Tom xe monmyJe

BHYTpH MoOynd C uMeHeM « MyModule » Xcode reHepupyeT 3aroiloBok Cc uMeHeM MyModule-Swift.h xoTopei#
npenocraBiudeT obmenocTynHble kinacce Swift mna Objective-C. UMHOPTHUPYHTE STOT 3arollOBOK, UYTOOEH
HCIONb30BaTh klacce Swift:

// MySwiftClass.swift in MyApp
import Foundation

// The class must be “public’ to be visible, unless this target also has a bridging header
public class MySwiftClass: NSObject {
//

// MyViewController.m in MyApp

#import "MyViewController.h"
#import "MyApp-Swift.h" // import the generated interface
#import <MyFramework/MyFramework—-Swift.h> // or use angle brackets for a framework target

@implementation MyViewController
- (void)demo {
[[MySwiftClass alloc] init]; // use the Swift class

}
@end

COOTBETCTBYKIHE HAaCTPOWKH COOPKH:

+ Objective-C Generated Interface Header Name : ymnpaBngeT HMEHEM CIEHEPHPOBAHHOI'O 3aroiioBkKa
Obj-C.

+ YcTaHOBHTE 3arojIoBOK COBMeCTHMOCTH Objective-C : ponxen nu 3aronoBok —-Swift.h 6miTh
oBmenoOCTYIIHEIM 3aTrOJOBKOM (Ond Leled UHOPACTPYKTYPH) .
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B | < MyApp

'l General Capabilities Resource Tags Info

2 MyApp ¥ Swift Compiler - Code Generation
TARGETS Setting

/A MyApp Disable Safety Checks

[ ]MyAppTests Install Objective-C Compatik

Objective-C Bridging Heade

Objective-C Generated Inter

Y Nntimizatinn | aval

B mpyrom monyJe

Ucnonb3oBaHue @import MyFramework; uMnopTUpyeT BeCb MOILYNb, BKirouad uHTepdercel Obj-C, x kmaccaMm
Swift (ecnu yxasaH BBIIEYIIOMJHYTHIH IapaMeTp COOpKH) .

Hcrnionsr3oBaHHe kJjaccoB Objective-C u3 xoma Swift

Ecnu MyFramework comepxutr kxnacce Objective-C B cBoux NyONHUYHEIX 3aroloBKax (M 3aroloBOK 30HTHKA),

Torma import MyFramework - »TO BCe, UYTO HeOOXOOUMO OId HMX HCHONb3OBaHHA U3 Swift.
MocTOBBIE 3aroJIOBKH

MOCTOBOH 3aroJioBOK [ellaeT [LOMNOJHUTENbHbe OObdBleHud Objective-C u C BUOMMBIMHU Oid koma Swift. Ilpu
nobaBneHuu GamunoB npoekxTa Xcode MOXeT MNpeniaraThb aBTOMATHUECKHM CO30aBaThb 3aroOlOBOK MOCTAa:
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Would you like to configure an Objectiv

Adding this file to MyApp will create a mixed Sw
you like Xcode to automatically configure a brid
be accessed by both languages?

Cancel Don’t Create

UYTobEl CO3maTh €ro BPYUYHVIO, H3MEHUTE HAaCTpOHKy cbopxu saroJjgioBka Objective-C Bridging Header :

V Swift Compiler - Code Generation

Setting

=i

Disable Safety Checks
Install Objective-C Compatibility Header

P Objective-C Bridging Header

Ohiective-C Generated Interface Header Name p

BHYTPH COEIOHHUTENBHOIO 3aroloBKa HUMIOPTHPYHTe daHnbl, KOTOPbE HEOOXOOHMO HCIONb30BATH K3 KOIa:

// MyApp-Bridging-Header.h
#import "MyClass.h" // allows code in this module to use MyClass

CreHepHpPOBaHHBIH HHTepdeHC

HaxMuTe KHONKY CBY3aHHBIE DIEMEHTH (UNU HaxvuTe ”~ 1), 3areM BubepuTe « CreHepPHpPOBAaHHBIH
unreppeHc», uToOH yBUOETb HHTepbe#ic Swift, xoTopmii 6ymeT cosmaH u3 saronoeska Objective-C.
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) i< > MyApp )| | MyApp ) L DemoViewController.h )
B < D MyApp )| MyApp ) h D

1 //
Recent Files > 2 // DemoViewController.h
er.h 3 // MyApp
Counterparts (2) > 4 f/
5
Superclasses (3) > . 6 #import <UIKit/UIKit.h=>
 h> 7
o 8 @interface DemoViewController : UIViewController
Siblings (16) > ontroller : L o
10 - (void)displayDemo;
1
12 @end
13
Includes (1) | 2
Included By (1) | 2
B <L h DemoViewController.h (Interface)
1/
2 // DemoViewController.h
3 // MyApp
& /f
5
6 import UIKit
7
{ 8 public class DemoViewController : UIViewController {
9

oy Pt Tune disptavbened

YXaxuTe MOCTHKOBBIH 3aroJioBox mns swiftc

—import-objc-header yxasbiBaeT 3aronoBox nud uMmnopra swiftc

// defs.h
struct Color {

int red, green, blue;
}i

#define MAX VALUE 255

// demo.swift
extension Color: CustomStringConvertible { // extension on a C struct
public var description: String {
return "Color (red: \(red), green: \(green), blue: \ (blue))"

}

print ("MAX_VALUE is: \(MAX_VALUE)") // C macro becomes a constant

let color = Color(red: 0xCA, green: O0xCA, blue: 0xDO) // C struct initializer
print ("The color is \(color)")

$ swiftc demo.swift —import-objc-header defs.h && ./demo
MAX_VALUE is: 255
The color is Color(red: 202, green: 202, blue: 208)

Hcnosb3yHTe XapTy MOAOyJs OJis HMIOPTa 3aroJjiosxos C

Kapra momyss MOXeT NpocTo import mymodule , HacTpouB ero Ha uTeHHe aHnoB 3aronoskos C u

npeBpamad ux B dyHKUHM Swift.
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[lomecTtuTe dann c umeHeM module.modulemap B kaTamnor c umMeHeM mymodule

2 demo.swift
v mymodule
h defs.h
module.modulemap

BHyTpH dakia XKapTh MOLYIL:

// mymodule/module.modulemap
module mymodule {
header "defs.h"

3areM import Momyub:

// demo.swift
import mymodule
print ("Empty color: \(Color())")

Ucnonbayure dbnar -1 directory uTobbl coobmuTh swiftc rme HaAaWTH MOOYINb:
swiftc -I . demo.swift # "-I ." means "search for modules in the current directory"
[onoNHUTENbHEIE CBENEeHMd O CHHTAKCHCE KapThl MOOyiId CM. B mnoxyvmenTaluu Clang o kxaprax MOLyIeH

MesnxosepHHCTas B3aHMOCBA3b Mexny Objective-C u Swift

Korma API nomeuaetcd NS_REFINED_FOR_SWIFT , mnpu uMmnoprte B Swift om 6ymeT uMerThs npedukxc C OBYMd
NS_REFINED_FOR_SWIFT nonmuepkxuBaHud ( ___ ):

@interface MyClass : NSObject
- (NSInteger)indexOfObject: (id)obj NS_REFINED_FOR_SWIFT;
@end

CreHepHpOBaHHLBIY HHTepderC BHETIGOUT CIenVIIqUM o0pasoM:

public class MyClass : NSObject {
public func __indexOfObject (obj: AnyObject) -> Int

Tenepb BBl MOXeTe 3aMeHHTh API Ha 6onee «Swifty» pacmupeHue. B 3TOM ciaydae Mbl MOXEM MCIONb30BaThb
HeobO43aTenbHOe BO3BpallaeMoe 3HaueHHe, OTOUuNbTPOBEIBad NSNotFound

extension MyClass {
// Rather than returning NSNotFound if the object doesn't exist,
// this "refined" API returns nil.
func indexOfObject (obj: AnyObject) —-> Int? ({
let idx = __indexOfObject (obj)
if idx == NSNotFound { return nil }
return idx

// Swift code, using "if let" as it should be:
let myobj = MyClass ()
if let idx = myobj.indexOfObject (something) {

https://riptutorial.com/ru/home 193


http://clang.llvm.org/docs/Modules.html#module-map-language
http://clang.llvm.org/docs/Modules.html#module-map-language
http://clang.llvm.org/docs/Modules.html#module-map-language
http://www.riptutorial.com/swift/example/1408/using-objective-c-classes-from-swift-code
http://www.riptutorial.com/swift/topic/247/optionals
https://developer.apple.com/library/mac/documentation/Cocoa/Reference/Foundation/Miscellaneous/Foundation_Constants/#//apple_ref/doc/constant_group/NSNotFound

// do something with idx

B OOnbmMHHCTBE ClyuYaeB Bbl MOXETE OIPAHUUYHTbL, MOXET JIH apryMeHT yHkUuu Objective-C 6wt nil . 3TO

menaeTcd C ucnonssoBanuem _Nonnull cnosa _Nonnull , xoTopoe xBanuduuupyeT HOOYIO CCHUIKY yKasaTeind
unu 6noxa:

void
doStuff (const void *const _Nonnull data, void (”_Nonnull completion) ())
{

// complex asynchronous code

C y4eTOM 3TOroO KOMIMUIITOP MNONXEeH HUCIYyCKAaTh OWHOKY BCIKHH pas3, KOrOa Mbl IBITAaeMCcd nepenats nil
sTOM PYyHKUMM M3 Hamero xoma Swift:

doStuff (
nil, // error: nil is not compatible with expected argument type 'UnsafeRawPointer'
nil) // error: nil is not compatible with expected argument type '() —-> Void'

[IpoTuBononoxuHocTs _Nonnull _Nullable , uTo 03HauaeT, UYTO OONYCTHMO MNpomyckaTh nil B =TOM
aprymenTte. _Nullable Taxxe gBIdeTCd 3HAUEHHEM IO YMONYAHHIO; OILHAKO yKasaHHe STOro {BHO I[O3BONLET
HCIIONb30BAThH OoOllee CaMOOOKYMEHTHPOBAHHBIHA KM OyOVIHH KOI.

UToObbl eme 6Gonblle MOMOYb KOMIHMIATOPY C OINTHMH3AlMEM Koma, Bbl TakXe MOXeTe ykasaThb, OymeTrT nu 610K
SKPaHUPOBATHLCYH:

void
callNow (__attribute__ ((noescape)) void (”_Nonnull £f) ())
{

// £ is not stored anywhere

C moMombeio 2TOro aTtpubyTa Mbl ofemaeM He COXPaHdThb CChUIKY Ha 6I0K, a He BEH3bBATbH OIOK IOCiIe
3aBepumeHnud QPYHKIHH.

Hcrnons3yHTe CTaHmapTHyO 6ubauorexy C

CoBMecTumocTh Swift C mosBongeT HCHNONb30BaTh PYHKLHUM KU THUIE M3 CTAHOAPTHOW 6ubtnuorexu C.

B Linux craHmapTHad 6ubnuorexa C oTobpaxaeTcd uepes Monynb Glibc ; Ha nmartdopmax Apple 3TO
HasbBaeTcd Darwin

#if os (macOS) || o0s(i0S) || os(tv0OS) || os(watchOS)
import Darwin

#elseif os (Linux)

import Glibc

#endif

// use open(), read(), and other libc features

llpountahiTe Pabora ¢ C u Objective-C oumakH: https://riptutorial.com/ru/swift/topic/421/pabora—-c-—
c—Hu-objective-c
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rnasa 40: PasmeTxa HOOKYMEHTALHH

Examples

JoxyMeHTauHusa xJjacca

BoT mnpuMep OOKYMEHTALHW 10 6a30BOMY KIAaCCy:

/// Class description
class Student {

// Member description
var name: String

/// Method description

/17

/// - parameter content: parameter description
/17

/// - returns: return value description

func say(content: String) -> Bool {
print ("\ (self.name) say \ (content)")
return true

OBpaTuTe BHUMAHHE, 4YTO C NOMOWBIO Xcode 8 BH MOXeTe CreHepHUpOBAaTh PparMeHT HLOKYMEHTALMH C ITOMOIILIO
xoMaHmel + option + /

3TO BEpPHEeT:
. - -

func say(content: String) -> Bool
Method description

content parameter description
return value description

ViewController.swift

CTHIH OOKYMEeHTAalHH

/**
Adds user to the list of poople which are assigned the tasks.

— Parameter name: The name to add

— Returns: A boolean value (true/false) to tell if user is added successfully to the people
list.

*/

func addMeTolist (name: String) —-> Bool {

// Do something....
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return true

29
30 FET:
31 Adds user to the list of poople which are assigned the task
32
33 — Parameter name: The name to add
34 — Returns: A boolean value (true/false) to tell if user is .
35 *
36 func addMeTol.ist(name: String) -= Bool {
jeclaration func addMeTolList(name: String) —> Bool

Description  Adds user to the list of poople which are assigned the tasks.
Parameters name The name to add

Aeturns A boolean value (trueffalse) to tell if user is added successfully to the

people list.
Declared In - ViewController.swift
pa Frr Tnlis 15 @ s1Ingle 1Ime COmmeEnT

/// This is a single line comment

func singlelLineComment () {
}
%3
b /// This is a single line comment
45 func singl=LineComment() {
jeclaration func singlelineComment()

Description  This is a single line comment

Declared In - ViewController.swift
En N FiL

/**

Repeats a string "times ™ times.

— Parameter str: The string to repeat.
— Parameter times: The number of times to repeat “str' .

— Throws: "MyError.InvalidTimes™ if the "times  parameter
is less than zero.

— Returns: A new string with “str’ repeated "times  times.

=)

func repeatString(str: String, times: Int) throws —-> String {
guard times >= 0 else { throw MyError.invalidTimes }
return "Hello, world"
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/**
#

49

50 YEZS
51 Repeats a string “times’ times.
52
53 - Parameter str: The string to repeat.
54 - Parameter times: The number of times to repeat “str
55
56 — Throws: "MyError.InvalidTimes® if the “times® param
57 is less than zero.
58
59 - Returns: A new string with “str’ repeated “times® t
&0 #,/
61 func repe~tString(str: String, times: Int) throws —= &
Declaration func repeatString(str: String, times: Int) throws —> FEI"FDI". invalidTimes
String
Description  Repeats a string times times.
Parameters str The string to repeat.

times The number of times to repeat str.
Throws MyError.InvalidTimes if the times parameter is less than zero.
Aeturns A new string with str repeated times times.

Declared In  ViewController.swift
—| L R e

Lists

You can apply *italic*, **bold**, or “code’ inline styles.

##

##
i,
24
3.
4.
*/

fun

}

Unordered Lists

Lists are great,
but perhaps don't nest
Sub-list formatting
isn't the best.

Ordered Lists

Ordered lists, too

for things that are sorted;
Arabic numerals

are the only kind supported.

c complexDocumentation () {
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71 ek

72 # Lists

73

74 You can apply #*italic*, s#xbold**, or “code’ inline
75

76 ## Unordered Lists

77 - Lists are great,

78 - but perhaps don't nest

79 — Sub-list formatting

80 - isn't the best.

81

82 ## Ordered Lists

83 1. Ordered lists, too

84 2. for things that are sorted;
85 3. Arabic numerals

86 4., are the only kind supported.
87 *f

88 func complexNocumentation() {

Declaration  func complexDocumentation()

Lists
You can apply italic, bold, or code inling styles.
Unordered Lists

# Lists are great,

« but perhaps don't nest

-

.

Sub-list formatting
i=n't the best.

Ordered Lists wn. .
rtation.
1. Ordered lists, too
2. for things that are sorted:;
3. Arabic numerals
&, are the only kind supported. d

Declared In - ViewController.swift

e —

/**
Frame and construction style.

- Road: For streets or trails.
— Touring: For long journeys.
- Cruiser: For casual trips around town.
— Hybrid: For general-purpose transportation.
=/
enum Style {
case Road, Touring, Cruiser, Hybrid

}
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T

04 FES
95 Frame and construction style.
96
97 — Road: For streets or trails.
98 - Touring: For long journeys.
99 — Cruiser: For casual trips around town.
100 — Hybrid: For general-purpose transportation.
101 ey
| 102 enum Stvle {‘

- ] - Yybrid

Declaration enum Style
De=scription Frame and construction style.

Road: For streets or trails.

Touring: For long journeys,

Cruiser: For casual trips around town.
Hybrid: For general-purpose transportation.

LN O

Declared In - ViewController.swift

BEER

IpouuTanTe PasMeTka OOKYMEHTALMW OHNawH: https://riptutorial.com/ru/swift/topic/6937/pasmerka—
OOKYMEHTAalHuu
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rnasa 41: pacumpenus

3aMeuaHHs

Brel MOXeTe y3HaTh OONblle O PaCHIMPeHHdX Ha 493blKke Swift Programming
Examples

NlepeMeHHEle H QYHKLHH

PaCH.H/IpeHI/ISI MOTI'yT CoOonepXaThb prHKLH/II/I W BBIYHCIICHHEBIC / KOHCTAaHTHBIE TIE€PEeMEeHHBIS get. OHU B cpopMaTe

extension ExtensionOf {

//new functions and get-variables

YTo6Bl CCBUIATBHCSH Ha SK3EMIUISP PacCIIMPeHHOro obwvexTa, MOXHO HcHoub3oBaTh self , Tax xe, kxakx ero
MOXHO HCIIOIB30BaTh

YTrobel co3maTh pacmHpeHue String xorTopoe nmofaBndeT dyHKLUMO .length() xoTopad BoaBpamaeT LIHHY
CTPOKH, HalpHUMep

extension String {
func length() —-> Int {
return self.characters.count

"Hello, World!".length() // 13

PacumMpeHHd TakXe MOTIYyT COINEepXaThb NepeMeHHbe get . Hamnpumep, nofaBuB HepeMeHHyIO .length B cTpoky,
KoTopas BO3BpamaeT OIHHY CTPOKH

extension String {
var length: Int {
get {
return self.characters.count

"Hello, World!".length // 13

HHHIHAJNH3aTOPE B PaCUHPEeHHSX

PacmupeHud MOTIYT COLEPXaThb HHHLUHANHU3ATOPH ynobcTea. HamnpuMep, HeyOAUHHHE HHHULHANIKW3ATOP Oid Int
xoTopuM npuuuMaeTr NSString

extension Int {
init?(_ string: NSString) {
self.init (string as String) // delegate to the existing Int.init (String) initializer

let strl: NSString = "42"
Int (strl) // 42
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let str2: NSString = "abc"
Int (str2) // nil

UdTo Takoe pacCUHpPeHHS?

PacmupeHusa HCIOINb3VIOTCY HId pPacHHpeHus OYHKLHOHANBHOCTH CYMECTBYIOMHUX THUNOB B Swift. PacmmpeHud
MOTYT H0OBGaBNATL HHIOEKCH, (PYHKILHH, HHHUIHANU3ATOPHl U BHIUHCIEHHEIE CBOHCTBa. OHM TakXe MOIYT
coa3maBaTb THIB, COOTBETCTBYVIOMHE [IPOTOKOIAM .

[IpennoNoXuM, BBl XOTHTE HMETh BO3MOXHOCTBL BBIUHCIHTL daxTopuan Int . Bel MoxeTe mo6aBHUTH
BHIUKMCIIEHHOE CBOWCTBO B pPaCUIUpEHUE :

extension Int {
var factorial: Int {
return (1l..<self+1l) .reduce(l, combine: *)

3aTeM BBl MOXeTe IIONY4YUTb OOCTYII X O6"beKTy Tax Xe, Kakxk eCliHu 6Bl OH OB BKIIHOUEH B OpI/IFI/IHaJ'II:HI:II:I Int
APT.

let vall: Int = 10

vall.factorial // returns 3628800

PacumHpeHHS OPOTOKOJIa

OueHb MONE3HOUW OCOBEeHHOCTHIO Swift 2.2 dBndeTCcd BO3MOXHOCTL PAaCHHPEHHI MNPOTOKOIOB.

OH pafoTaeT B 3HAUUTENLHOU CTENeHU NONOOHO abCTpakKTHBEIM KIAacCaM [IPU PacCMOTPEHUHU
PYHKLUHUOHANBHOCTH, KOTOPVIO BBl XOTHUTE IMOIYUUThH BO BCEX KJIAacCCax, PEealu3VIIKX HEKOTOPHIM MNPOTOKOI
(6es3 HacnemoBaHud OT 0A30BOTrO OOmEro kxmacca) .

protocol FooProtocol {
func doSomething ()

extension FooProtocol ({
func doSomething () {
print ("Hi")

class Foo: FooProtocol {
func myMethod () {
doSomething () // By Jjust implementing the protocol this method is available

9TO TakXe BO3MOXHO C IIOMOIIBIO IXEHEPUKOB.

Or'PaHHYEHHSA

MOXHO HAaIKWCaTh METOI Ha PONOBOM THIIE, KOTOPLIH 60jlee OrPaHHUYHUTENbHBIH, HCIONb3yd MNPEemlIOXeHHE.

extension Array where Element: StringlLiteralConvertible {
func toUpperCase () —-> [String] {
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var result = [String] ()
for value in self {

result.append (String(value) .uppercaseString)
}

return result

[lprMep HCHNONb30BaHHUI

let
let

dro T

array — ["a","bll,llcll]
resultado = array.toUpperCase ()

akoe pacCUHpPpeHHs H Korjga HX HCIOOJIB3OBATh

Pacmupenud n0oOOaBIdOT HOBbE GYHKIHUM K CYIECTBYVIIIEMY XIAaCCy, CTPYKTYpPe,

npoTO

xomna. 2TO BXouaeT B cebd BO3MOXHOCTHL pPAaCHHMPEHHd THIIOB, OId KOTOPHIX Yy BaC HET OOCTyIa X

HCXOIHOMY HCXOIHOMY XKOHOYV.

Pacmupenud B Swift moryr:

Korma

IpocT

NoGaBUTh BLIUMCIEHHBIE CBOHUCTBA M CBOWCTBA BHIUMCIEHHOIO THIIA
OnpeneneHUe MEeTONOB BK3eMNndpa M MeTOLOB THIIA

[IpenoCTaBUTh HOBBIE HHULHANIH3aTOPH

OnpeneneHHe HHOEKCOB

OnpenenuThb M HCHNONb30BATb HOBLIE BJIOXEHHBIE THIIB

ConenaThb CymeCTBmeHﬁ THUII COOTBETCTBYIIIHM IIPOTOKOIIY

ucrnonesoBaTh Swift Extensions:

HomonuuTenbHad PYHKLUHMOHANLHOCTL nnd Swift
IONONHUTENbHLEE BO3MOXHOCTH mnnd UIKit / Foundation
HomonuuTenbHad PYHKUHOHAILHOCTL 6€3 BO3UTHLCH C KOIOM OPYIHX IHII

Knaccel pasfuBku Ha: [aHHele / PYHKUHOHANBHOCTHL / [Jlemerar

He HCIIOINb30OBaATh:

PacmupbTe CBOM COOCTBEHHBIE KIIACCHE M3 IOpyroro danna

OH NpPHMED:

extension Bool {

public mutating func toggle () —-> Bool {
self = !self
return self

var myBool: Bool = true
print (myBool.toggle()) // false
HcTouHUK

HuxHHEe HHIOEeXChl

PaCmeeHHS MOr'yT nO6aBNATh HOBBIE HMHIOEKCH K CymecCTBYyKneMy THIIY .

STOT

IIpHUMep IoJjiydaeT CHMBOJI BHYTPH CTPOKH, HCIIONB3Yd ﬁaHHHﬁ HHIOEKC:

IIEPEeUYUCIIEHHUIO HIIU THUIIY
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2,2

extension String {
subscript (index: Int) -> Character {
let newlIndex = startIndex.advancedBy (index)

return self[newIndex]

var myString = "StackOverFlow"
print (myString[2]) // a
print (myString[3]) // c

extension String {
subscript (offset: Int) -> Character {

let newIndex =
return self[newIndex]

var myString = "StackOverFlow"
print (myString[2]) // a
print (myString[3]) // c

[lpouHuTarTe paCIIMPEHHd OHIAHH:

self.index (self.startIndex, offsetBy:

offset)

https://riptutorial.com/ru/swift/topic/324/pacuupenud
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rnasa 42: PacuMpeHHBIE OIepPaTOpPH!
Examples

Nonmk30BaTenbCKHE OMNEpPaTOPH!

Swift nmommepxuBaeT Cco3maHUe MONbL30BATENbLCKUX OIepaToOpOB. HOBEE onepaTopbl OBLIBIAIOTCY Ha
rnofanbHOM YPOBHE C HCIIONbL30BAHHEM KIIOUEBOIO CllOBa operator .

CTpykTypa OoIepaTropa ONpenelseTCcs TPeMd YacTIMH: pPa3MeleHHe OIepPaHIOB, NPHUOPHUTET U
aCCOLMAaTHBHOCTE.

1.MonH¢HKaTopm prefix , infix u postfix HCHONBL3YIOTCH ONId 3alycka MONb30BATEINbLCKOH IeKlapaluu
onmeparopa. Momubukartopel prefix u postfix 06bgBNAIOT, NONXEH NH onNepaTop ObITh 0O HIM IOCIE,
COOTBETCTBEHHO, 3HAaueHHEM, Ha KOTOPOM OH meHcTByeT. Takue oONepaTophbl HOPHE, Xak 8 u 3++ ** ,
IIOCKONbKY OHHM MOI'YT OEHCTBOBATb TOJNbBKO Ha OOHY Lenb. infix o6bgBngeT OBOMUHBIE ONEpPAaTOP,
KOTOPBIM NEeHCTBYeT Ha HhBa 3HaueHHd MeXny HHMH, Hanpumep 2+3 .

N

CHauala BBIUHCISIOTCH OIEepaTopsl C Gollee BEICOKHM MNPHOPHTETOM . [0 yMOIYaHHIO NPHOPHUTET
onepartopa Beme ? ... : (3HaueHue 100 B Swift 2.x). OuepeOgHOCTbL CTaHOAPTHBIX ONepaTopoB Swift
MOXHO HaIZTI/I 30eChb .

3. AccounaTurnocTs ompenendeT MNOPIOOK Olepalud Mexny OlepaTopaMH C ONWHAKOBHIM IPUOPUTETOM.
JleBbIE ACCOLMATUBHBIE OIMEPATOPBl BLIUHUCILIOTCY ClI€eBa HANpaBoO (MOPYOOK UTEHHd, KakK U OONBIIUHCTBO
ONIepaToOpOB), a IpaBble aCCOLMATUBHLIE ONEPaTOPHl BHIUHUCILIOT ClpaBa HAaleBO.

3.0
Hauwmnag c Swift 3.0, MOXHO ONpPenenuTh NPUOPHUTET U ACCOLHATHBHOCTHL B TPyNNe NPHOPHTETOB BMECTO

CaMOoro orepartopa, TakK YUTO HECKOIBKO OIIepaTOpOB MOI'yT IIerxo HCIOIb30BaThb O,].'LI/IHaKOBbII:I IPHUOPUTET, HE
OGpaH.IaSICb XK 3arangoOduHBIM HOMepaMm. Cnucoxk CTAHOAPTHBIX TPYIIN NPHUOPUTETOB IIOKA3aH HHXEe .

OnepaTopkl BO3BpAWlalOT 3HAUEHHI Ha OCHOBE Koga pacueTa. IJTOT KOIL HeHCTBYeT Kak HopMalbHad (YHKLHUL
C mnapaMeTpaMi, OMNPeNeNsdidnyMMK THII BBOLA M KIIOUEBOE CIOBO return omnpenendiinee BHYHCIEHHOE
3HaUYeHHe, BO3BpamaeMoe OIepaTOoOpPOM.

BoT omnpeneneHHe MNPOCTOrO SKCIOHEHIHAlbHOIO OlepaTopa, Tak Kak craHmapTHeH Swift He umeer
SKCIIOHEHLHMAlbHOIO OllepaTopa.

import Foundation
infix operator ** { associativity left precedence 170 }

func ** (num: Double, power: Double) —-> Double{
return pow (num, power)

infix roeopuTr, uTO omepartop ** paboTaeT MexIny IOBYMd 3HAUEHHIMM, TakKHMH kak 9**2 . IlOCKONbKY
PYyHKLME OCTaBHlIa aCCOLMATHBHOCTL, 3**3**2 BriuHMcndeTcd kak (3**3)**2 . Ipuoputret 170 BbIle BCeX
CTaHOAPTHBEIX omnepauud Swift, uTo o3HauaeT, uTO 3+2**4 BriuucngeT mo 19 , HEeCMOTPd Ha IEBVIO

acCCOLMaTUBHOCTEL **

3.0

import Foundation

infix operator **: BitwiseShiftPrecedence

func ** (num: Double, power: Double) —-> Double {
return pow (num, power)
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BMecTO TOro, uTOOB 9BHO yKasblBaTb MNPHOPHUTET U aCCOLHATHBHOCTL, B Swift 3.0 MBI MOrnu Onl
HCIIONBb30BATH BCTPOEHHVIO I'PyHny npuoputeToB BitwiseShiftPrecedence, xorTopad paeT NpaBUIllbHBE
3HAUYeHUd (Taxkxue xXe, kxak << , >> ).

**: [lpupalleHue ¥ OeKPeMeHT ycTapenu u OymnyT ymanesHo B Swift 3.

lleperpyskxa + OJas cJoBapeH

[lockonbky B HaCTOdllee BPeMd HET NPOCTOro crnocofa KOMOMHHpPOBAHUY CloBaped B Swift, MoxeT OBITH
MONE3HO NepelpPy3UThsL ONepaTopsl + U += , uTOOB HOGABHTbL 3Ty PYHKLUHOHANBHOCTb C IOMOUBI IXEHEPUKORB

// Combines two dictionaries together. If both dictionaries contain
// the same key, the value of the right hand side dictionary is used.
func +<K, V> (lhs: [K : V], rhs: [K : V]) -> [K : V] {
var combined = lhs
for (key, value) in rhs {
combined[key] = value
}

return combined

// The mutable variant of the + overload, allowing a dictionary
// to be appended to 'in-place'.
func +=<K, V> (inout 1lhs: [K : V], rhs: [K : V]) {
for (key, value) in rhs {
lhs[key] = value

Hauwuuaga c Swift 3, inout cnemyetr noMemaThb [Iepen TUHIOM apryMeHTa.

func +=<K, V>(lhs: inout [K : V], rhs: [K : V]) { ... }

[IpHMep HCHNONb30OBaHHUL:

let firstDict = ["hello" : "world"]

let secondDict = ["world" : "hello"]

var thirdDict = firstDict + secondDict // ["hello": "world", "world": "hello"]

thirdDict += ["hello":"bar", "baz":"qux"] // ["hello": "bar", "baz": "qux", "world": "hello"]

KoMmyTaTHBHBIE OnepaToOps

laBauTe DOOABUM I[IONL30BATENLCKUH ONepaTop nid yMHOXeHud CGSize

func * (lhs: CGFloat, rhs: CGSize) —-> CGSizef{
let height = lhs*rhs.height
let width = lhs*rhs.width
return CGSize (width: width, height: height)

Teneps oTO paboraer

let sizeA = CGSize (height:100, width:200)
let sizeB = 1.1 * sizeA //=> (height: 110, width: 220)
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Ho ecnu MBI IONBITAEMCd CHeNaTh oONepaluio B OOPAaTHOM IIOPYIKe, Mbl IIOINYUYHUM OMHOKY

let sizeC = sizeB * 20 // ERROR

Ho mocTaToO4YHO MNPOCTO HOBABUTH:

func * (lhs: CGSize, rhs: CGFloat) —-> CGSizef{
return rhs*lhs

Tenepr omnepaTopr KOMMYTAaTHBEH.

let sizeA CGSize (height:100, width:200)
let sizeB = sizeA * 1.1 //=> (height: 110, width: 220)

llo6uTOBEIE OIEpPaTOPh!

BricTprle omepaTopbl Swift HDO3BONSIOT BHIIONHATHL ONEPALMWM HaL IOIBOUYHOM GOPMOH uucen. Bl MoxeTe
ykaszaTb OuHapHBE nutepan, npenBaputensHo 0b110 uHomep O0b , mostomMy, HanpuMmep, 0bl10 sxBUBaNeHTEeH
nBouuHOMYy HOMepy 110 (mecdaruunHoe uucno 6). Kaxmeii 1 unu 0 6uT B uyuCHe.

[lobutoroe NOT ~

var number: UInt8 = 0b01101100
let newNumber = ~number
// newNumber is equal to 0b01101100

3mech kaxmpl OUT HM3MEHdeTCd Ha NPOTHUBONIONOXHOe. OObdBIEeHHe uucna kak d9BHO UInt8 rapauTtupyer, 4TO
YHCIIO IMOJOXHTENbHO (Tak YTO HaM HE HYXHO HMMETh Ielo C HeraTHBaM{H B INPHMEpe) M 4YTO 3TO BCero 38
6utr. Ecnu 0b01101100 6mmn SonbmuM UInt, To Obuim Ol Benymue 0s, xoTopnle Oviu Obl Npeofpas3oBaHbBl B 1S
¥ CTalMd 3HAYUTENbHBEIMH [IPH HHBEPCHH:

var number: UIntl6 = 0001101100

// number equals 0b0000000001101100

// the 0s are not significant

let newNumber = ~number

// newNumber equals 0b1111111110010011
// the 1ls are now significant

«+ 0 —>1
1 >0

[lobutoBOEe U &

var number = 0b0110
let newNumber = number & 01010
// newNumber is equal to 0b0010

3mech maHHelE OuT OymeT paBeH 1, €CHIM U TONbKO €CHIH OBOUUHHIE uYucna ¢ ofeux CTOPOH omepaTtopa &
comepxanu 1 B 3TOM MecTe OHUT.

-> 0

[lobuTtoBOE HUIIH |

var number = 0b0110
let newNumber = number | 0b1000
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// newNumber is equal to 0bl1110

3mecb maHHBE OuT OymeT paBeH 1, €eCIM M TONbKO €CIH OBOHWUYHOE UYHCNO, [O KPpaHHeH Mepe, Ha ONHOH

CTOpPOHe | omepaTop comepxan 1 B ®TOM MecTe OHUT.
« 0] 0 —>
« 0| 1 —>
- 1 |11 —>

A

No6butosoe XOR (HckmouutenbHoe WIIHN)

var number = 0b0110
let newNumber = number ~ 0b1010
// newNumber is equal to 0b1100

3mecb maHHBE OUT OymeT paBeH 1, €CIM U TONbKO eCnu OUT B STOM IIONOXEHHUH OBYX OMNEPaHIOB

OTIIHUYaeTCd.
« 00 —>0
. 00~ 1 —> 1
« 1~ 1 >0

Inga BCcex OBOMUYHEIX onepauuﬁ IIOP4nOK OIIePaHIOB HE BIHIEeT Ha pe3ynbTarT.

OnepaTopsl NEepPernoJIHeHHs

HepenonHeHHe OTHOCHTCE K TOMY, UTO IMINPOHCXOLOHUT, KOrI'Ioa OIllepallud IpHBeneT K UYHCIy, XKOTOpoe 6onbie
HUIlx MeHblle, 4YeM YKa3aHHOE KOIHUEeCTBO 6UT Oid BTOrO YHCIA MOXET YOEPXHUBATBCA .

U3-3a TOro, xak paborTaeT OBOUUHAY apudMeTHKa, NOCHE TOrO, KakK YHCIO CTAHOBUTCH CIHIIKOM OOIBLIIMM
OII9 CBOMX OHTOB, UYHUCIO MEPENONHIeTCd OO HaWMEeHbIIero BO3MOXHOTO uYHCHa (Ond pasMepa 6urta), a 3aTem
IPONONXaeT MONCUUTHEIBATL OTTyIa. TOYHO Tak Xe, KOorga UYHCIO CTAHOBUTCY CIHIIKOM MaleHbKHM, OHO
IepernonHdeTCcd 0O MakCHUMAalbHO BO3MOXHOIO UYMCNa (OiId ero pasMmepa OUT) U NPOMOONIXaeT OTCUeT OTTyma.

[IOCKONbKY ®TO [NOBEIEHHE YacTO He TpebyeTCd U MOXEeT [PUBECTH K Cepbes3HbM npobremMam 6e30MacHOCTH,

onepartopsl apubMetuku Swift + , — m * 6ynyT BHI3BIBATH OmMHUOKH, XOrmga OINepalud MNPUBENEeT X
[IEPENONHEeHMIO HUIIK MOTOKY. YTOOB 9BHO PABPENHUTH [EePelOolHEeHHEe K HEeNOHCIONb30BaHHWE, BMECTO 3TOIO
HCNONbL3YyHTE &+ , &— U &*

var almostTooLarge = Int.max

almostTooLarge + 1 // not allowed
almostTooLarge &+ 1 // allowed, but result will be the value of Int.min

[IpuopHTeT CTaHOAPTHBIX oneparTopos Swift

B NepBYIO Ouepenb [NEPEeunCHdiOTCd ONEPaTOpPh, KOTOPHEE CBA3aHHl 0ojlee CTPOruM (6onee BBICOKHH

TPHOPHUTET) .
onepartopbl Mpynna npuoputetos (= 3,0) | crapwMHCTBO | AcCOUMATUBHOCTb
oo ocTasun
j}’ o s U 0 (MoeTdoMKCHBIN)
L = e — (npedoukce)
~> (BbICTpbINA <2.3) 255 octaBun
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, BitwiseShiftPrecedence HUKTO
/%, &, &% MultiplicationPrecedence 150 ocTaBun
e A e AdditionPrecedence 140 ocTasun

S RangeFormationPrecedence 135 HUKTO
is, as, as?, as! CastingPrecedence 132 ocTasun
?? NilCoalescingPrecedence 131 npaeo
<, <=,>,>=,== =, .

ComparisonPrecedence 130 HUKTO
=== == ~=
§& LogicalConjunctionPrecedence 120 ocTasun
N LogicalDisjunctionPrecedence 110 OoCTaBun
DefaultPrecedence * HUKTO
? TernaryPrecedence 100 npaso
=, 4=, —=, *= /= %=
y=y o=, =, /=, _ npaso,
<<=, 35—, &=, |= AssignmentPrecedence 90 P
N T Ha3Ha4vyeHne
= FunctionArrowPrecedence npaso
3.0
I'pynna npuoputeToB DefaultPrecedence Beme, ueM TernaryPrecedence , HO He yrnopgnoueHa C
OCTAalbHBEIMK OIlEepaTOpPaMu. [IOMMMO 3TOH T'PYIINE, OCTallbHBIE NPHOPHUTETHI IUHEHUHLI.
® STy Tabnuly MOXHO TakXe HAHUTH B CHpaBOuHOM cucrteMme Apple APT
® daxTHUECKOe OolNpenelieHHe TPYIN NPHOPHUTETOB MOXHO HAWUTH B HCXOOHOM xome GitHub

nttps://riptutorial.com/ru/swift/topic/1048/
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raaBa 43: CBa3aHHbe OOBEKTHI

Examples

CBOHCTBO B DPaCUIHPEHHH MIPOTOKOJIa NOCTHIAeTCs C MOMOIbLI CBA33aHHOTO OGBEKTa.

B Swift pacmmpeHud NPOTOKONA HE MOTYT HMETh HUCTHHHBIX CBOWHCTB.

OOoHaKO Ha NPaKTHKE BH MOXETE HCIONbL30BATh TEXHHUKY «CBE3AHHOIO O6BEKTa». PesaynbTaT [HOUTH TOYHO
KaK «peanbHOEe» CBOHCTEBO.

BoT TouHad MeTOoOHKa NOOABIEHHYI «CBI3AHHOIO OOBEKTa» K PACHHPEHHIO NPOTOKOINA:
[Io cyTH, BH HCIONb3yeTe OOBbEeKTHO-C-BHI3OBE Objc_getAssociatedObject u _set.

OCHOBHEBEIE BBEI3OBHI:

get {
return objc_getAssociatedObject (self, & _Handle) as! YourType
}
set |
objc_setAssociatedObject (self, & _Handle, newValue, .OBJC_ASSOCIATION_RETAIN)
}

BoT nOnHBIE OpuUMep. [Be KPUTHUECKHE TOUKH:
1. B OpoToOKONIe BBl OOIXHB HCIONB30BATb «: class», uToOwbl M36exaThb NpPoOIEeMbBl C MyTalHeH.

2. B pacmupeHuu Bbl OONXHB HCIONbB30BaTh «where Self: UIViewController» (unu moBOU MONXOMIINUN

Kimacc), 4ToOB yKasaThb [NONTBEPXIAIOIUHE THII.

Urak, nung npuMepa property "p":

import Foundation
import UIKit
import ObjectiveC // don't forget this

var _Handle: UInt8 = 42 // it can be any value

protocol Able: class {
var click:UIView? { get set }
var x:CGFloat? { get set }
// note that you >> do not << declare p here

extension Able where Self:UIViewController {

var p:YourType { // YourType might be, say, an Enum

get {
return objc_getAssociatedObject (self, & _Handle) as! YourType
// HOWEVER, SEE BELOW
}

set {
objc_setAssociatedObject (self, & _Handle, newValue, .OBJC_ASSOCIATION_RETAIN)
// often, you'll want to run some sort of "setter" here...
__setter ()

}

func __setter () { something = p.blah() }
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func someOtherExtensionFunction() { p.blah() }
// it's ok to use "p" inside other extension functions,
// and you can use p anywhere in the conforming class

B mobom COOTBETCTBYIIIEM KllaCCe BBl TeIllepb «ﬂO@aBHHH» CBOUCTBO «P»:

Bbl MOXeTe HUCIONb30BATH «pP» Taxk Xe, KakK BEI 6]::1 HCIIOINIb30OBAllHA nw@oe OGbILIHOe CBOI:ICTEO B
COOTBETCTBYIEM Kiacce. I[puMep:

class Clock:UIViewController, Able {
var u:Int = 0

func blah () {

// use "p" as you would any normal property

override func viewDidLoad () {
super.viewDidLoad ()

pm = .none // "p" MUST be "initialized" somewhere in Clock

3ameTxa. Bwl JOJIKHBl HHHLIHAJH3HPOBATH ICeBOO—CBOHCTEBO.
Xcode He 6yOeT NPHHYOHTENBbHO BBHINOJHATBL HHUIHMANHU3ALMIO «P» B COOTBETCTBYVIIEM XIacce.
OyeHb BaxXHO, UYTOOBl BHl HHHUIIMANIMN3UPOBAINU «P», BO3MOXHO, B viewDidLoad nomTBepXparmnero kiacca.

CTOUT NOMHHTBL, HUTO P Ha caMOM [neie I[NPpOCTO BBMHCJIEHHOEe CBOHCTBO . P Ha caMOM [nmeie IIpOoOCTO LOBe
@yHKHHH C CHHTAXCHUYECKHM CaXapoM. B mofoM MecTe HeT «nepeMeHHoﬁ»: KOMIIUIIATOP HEe «KHa3HaudaeT
HEeKOTOPVIO IIaMdThb HId P» B KaxkxoM—nubo cMmeicine. I[lo oToH IIPHUUYHUHE 6eCCMBICTIEHHO OXHunaThb, 4YTO Xcode
obecrneuur CKHHHULIHAIIH3ALUHIO P> .

NedCTBUTENbHO, YTOOB TOBOPUTL OONlee TOUYUHO, BBl OONXHBI ITIOMHMThL, UTO «HUCIONbL3yHTE P B IIEPBHH pas,
Xxax ecnu Obl BHl €ro HHHLHANU3UpoBanu». (OONdTb Xe, 3TO, CKopee Bcero, 6OymeT B BalleM XKOIe
viewDidLoad.)

YTo xacaetTcd reTrepa XKak TaKOBOI'O.

OGpaTHTe BHHMaHHe, UYTO OH 6yneT c60ﬁ, €ClIK¥ BBI3BIBAETCYd reTrTTep Lo TOoro, xak GyneT YCTAHOBIIEHO
SHaAUEeHHE OIId «KpP>».

YTobel nafexaTb STOro, PacCMOTPHTE XOI, HAIpHUMep:

get {
let g = objc_getAssociatedObject (self, &_Handle)
if (g == nil) {
objc_setAssociatedObject (self, &_Handle, _default initial value_,
.OBJC_ASSOCIATION)
return _default initial wvalue_
}
return objc_getAssociatedObject (self, &_Handle) as! YourType
}

[IoBTOPHTL. Xcode He O6yleT NPHHYAHTEJLHO BBIIOJHSATL HHHIIHANM3ALMIO P B COOTBETCTBYVIOIEM Kllacce.
OueHb BaxXHO, YTOOH BH HHHLHAIHW3UPOBANHU P, HampuMmep, B viewDidLoad COOTBETCTBYIIErO kiacca.
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ChoenaTes xon mnpoue

Bel MOXeTe HCIONb30BaThb S5THU LOBE rinofanbHee prHKLII/H/IZ

func _aoGet (_ ss: Any!, _ handlePointer: UnsafeRawPointer!, _ safeValue: Any!)->Any! {
let g = objc_getAssociatedObject (ss, handlePointer)
if (g == nil) {
objc_setAssociatedObject (ss, handlePointer, safeValue, .OBJC_ASSOCIATION_RETAIN)
return safeValue
}

return objc_getAssociatedObject (ss, handlePointer)

func _aoSet(_ ss: Any!, _ handlePointer: UnsafeRawPointer!, _ wval: Any!) {
objc_setAssociatedObject (ss, handlePointer, val, .OBJC_ASSOCIATION_RETAIN)

OfpaTuTe BHHMaHHE, YTO OHHM HHUEroO He IelalrT, KPOMe COXPaHeHHd BBOIAa M HeNaroT kon Bonee
yonobouuTtaeMeiM. (OHHM O CYTH SBISIOTCH MakpOCaMH HIK BCTPOEHHBIMH DYHKLHAMH. )

Torma Bam xonm OymeT BHEMIEOETbH CIEOYIIUM o6pasoM:

protocol PMable: class {
var click:UILabel? { get set } // ordinary properties here

var _pHandle: UInt8 = 321

extension PMable where Self:UIViewController {

var p:P {
get {
return _aoGet (self, &_pHandle, P() ) as! P
}
set {
_aoSet (self, &_pHandle, newValue)
__pmSetter ()

func pmSetter () {
click!.text = String(p)

func someFunction () {
p.blah()

(B mpumepe B _aoGet, P gBngercd initalizable: BMecTO P () BB MOXETe HCIONb30BAThH «», 0 unu moboe
3HAUYEeHUE I10 YMOIYaHMIO. )

[lpouuTarTe CBd3aHHbHEe 00BEKTH OHIaWH: https://riptutorial.com/ru/swift/topic/1085/cBa3aHubEie—

O0BBEK THI
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ramaBa 44: CyosapHu
3aMeuaHHs

HeKOTOpHe IIPUMEPEl B 2TOM pasneijie MOr'yT HMEeThb npyroﬁ Iop4dnox IpHu HCIOINBb3OBaAHHH, IIOTOMY HUTO
IIOP400OK ClOoBap4d HEe TIdPaHTHUPYETCA.

Examples
O6BbsiBIIeHHE CJOBapeH

CrnoBapu - ©TO HEYNOPdOOuYeHHBH HaBOp KMoOueH U 3HAUEeHHH. 3HAUEHUd OTHOCITCH K YHHKANbHBIM KIIOUaM U
OOJNXHbBl ObBITh OOHOIO THUIIA.

[Ip¥ UHULHMANH3ALKWU CIOBAPY IIOJNHBHE CHHTAKCUC BBIMILGOUT CHENVIOIUM O6pasoM:
var books : Dictionary<Int, String> = Dictionary<Int, String> ()
XoTd Oolee CXaTbH CHOoCOO HMHULHMAINIHU3ALIHHU:

var books = [Int: String] ()
// or
var books: [Int: String] = [:]

OBB4BUTE CIOBAPL C KIIOUAMU M 3HAUEHUIMH, yKAas3aB MX B CIHCKE, PAa30eleHHOM 3aNdTbiMH. THIB MOTYT
OBIThL BLIBEIEHBl U3 THUIIOB KIIOUEH M 3HAUESHUH.

var books: [Int: String] = [l: "Book 1", 2: "Book 2"]
//books = [2: "Book 2", 1: "Book 1"]

var otherBooks = [3: "Book 3", 4: "Book 4"]
//otherBooks = [3: "Book 3", 4: "Book 4"]

HsMeHeHHe cJoBapeH

HoB6aBUThH KJIHOU M 3HAUEHUE B CIOBAaphb

var books = [Int: String] ()
//books = [:]

books[5] = "Book 5"

//books = [5: "Book 5"]
books.updateValue ("Book 6", forKey: 5)
//[5: "Book 6"]

updateValue BoO3BpamaeT HCXOOHOE 3HAYEHHEe, €CIH OHO CymecTByeT, uiu nil.

let previousValue = books.updateValue ("Book 7", forKey: 5)
//books = [5: "Book 7"]
//previousValue = "Book 6"

YOoanuTb 3HaUeHHEe M HX KIIOUHU C IIOXOXHM CHHTAaKCHCOM

books[5] = nil

//books [:]
books[6] = "Deleting from Dictionaries"
//books = [6: "Deleting from Dictionaries"]

let removedBook = books.removeValueForKey (6)
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//books = [:]
//removedValue = "Deleting from Dictionaries"

JocTyn X 3Ha4YEHHIM

3HaueHHe B Dictionary MOXHO MOJNYYHTH C IIOMOIIBIO €ro KIIoua:

var books: [Int: String] = [l: "Book 1", 2: "Book 2"]
let bookName = books[1l]
//bookName = "Book 1"

3HaUeHUud CJIOBaAp4d MOXHO IOBTOPHUTH C IIOMOIIBIO cBOHCTBa values

for book in books.values {
print ("Book Title: \ (book)")

}

//output: Book Title: Book 2

//output: Book Title: Book 1

AHAIOTI'HUYHO, KIIOUU CcloBapd MOryrT OBITb IIOBTOPEHEI C HCIIOIbL30OBaHHUEM €ro CBOHCTB keys

for bookNumbers in books.keys {
print ("Book number: \ (bookNumber)")
}
// outputs:
// Book number: 1
// Book number: 2

YToObBl NMONYYHUTL BCe MHNapel key u value cooTBeTCTByKIHMe IOpyr OPYry (Be He OyIneTe B NOpdOKe, Tak Kak

5TO CIOBaphb)

for (book,bookNumbers)in books{
print ("\ (book) \ (bookNumbers)")
}

// outputs:

// 2 Book 2

// 1 Book 1

Ofparure BHHMaHue, uTo Dictionary , B oTnuume oT Array , O CBOEH CYTH HEYNOPdIOUYeH, TO €CTb BO

BpeMd HTepaluyd HEeT r'daPaHTHH Ha I[I0pdnokXK.

Ecnu Bbl XOTUTE IIONYYUTb OOCTYII K HECKOIbKHM YPOBHYIM CIOBAap4, HCHOHbByﬁTe HOBTOpﬂKmHﬁCQ CHHTAaKCHC

HHIexca.

// Create a multilevel dictionary.
var myDictionary: [String:[Int:String]]! =
["Toys":[1l:"Car",2:"Truck"], "Interests":[1l:"Science",2:"Math"]]

print (myDictionary["Toys"][2]) // Outputs "Truck"
print (myDictionary["Interests"][1]) // Outputs "Science"

HaMeHeHHe 3HaueHHd CJIOBapda C MNIOMOUBIO XJiaBHIIH

var dict = ["name": "John", "surname": "Doe"]
// Set the element with key: 'name' to 'Jane'
dict ["name"] = "Jane"

print (dict)
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osyuyuTes BCE KJIOYH B CJIOBape

let myAllKeys = ["name" : "Kirit" , "surname"
let allKeys = Array (myAllKeys.keys)
print (allKeys)

CnusHHe OBYX CJIOBapeH

extension Dictionary {

func merge (dict: Dictionary<Key,Value>) -> Dictionary<Key,Value> {

var mutableCopy = self
for (key, value) in dict {

// If both dictionaries have a value for same key,

dictionary is used.
mutableCopy[key] = value
}

return mutableCopy

lpouuTtarite CnoBapu oHmnakH: https://riptutorial.com/ru/swift/topic/310/cnosapu

"MOdi"]

the value of the other
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ranasa 45: coBnageHue

CHHTaxCHC

Swift 3.0

DispatchQueue.main // [ONy4YuTh OCHOBHYIO OUepelb

DispatchQueue (MeTka: «my-serial-queue», artpubyTei: [.serial, .gosBackground]) // CospmauTe
CBOIO COOCTBEHHYIO NMPUBATHYIO [IOCIENOBATENbHYIO ouepenb

DispatchQueue.global (atpubyTtei: [.gosDefault]) // HocTym K OOHOH U3 rioBalbHBIX IaPAallelbHbIX
ouepemneu

DispatchQueue.main.async {...} // OTnpaBndTb 3amauy ACHHXPOHHO B OCHOBHOH MOTOK
DispatchQueue.main.sync {...} // OTnpaBndTb 3amadyy CHHXPOHHO C OCHOBHBIM MOTOKOM
DispatchQueue.main.asyncAfter (xpadHu# cpox: .now () + 3) {...} // OrnpaBndTb 3amaudy

ACHHXPOHHO B OCHOBHOU I[IOTOK, KOTOPHH OyOeT BHIIONHATLCH uUepesd X CEeXKVHT

Swift <3.0

dispatch_get_main_queue () // IOnyuYuTb OCHOBHVIO OUepelb, 3alyleHHYIO B OCHOBHOM I[IOTOKE

dispatch_get_global_queue (dispatch_queue_priority_t, 0) // HonyuuTb riobalbHVYIO ouepelb C
ykasaHHBEM npuoputreTroM dispatch_queue_priority_t

dispatch_async (dispatch_queue_t) {() -> Void in ...} // OrnpaBndTb 3amaudyy ACHHXPOHHO IO
ykaszanHoMy dispatch_queue_t

dispatch_sync (dispatch_queue_t) {() -> Void in ...} // OTnpaBndThb 3amadyy CHUHXPOHHO HA
yxasauued dispatch_queue_t

dispatch_after (dispatch_time (DISPATCH_TIME_NOW, Int64 (HaHocekxyHumwel)), dispatch_queue_t,
{...}); // OrmnpaBngeM 3apmauy Ha ykasaHHui dispatch_queue_t mnocie HaAaHOCEKYHT

Examples

Nonyuenue ouepenmu Grand Central Dispatch (GCD)

Grand Central Dispatch paBoraetr Han xoHuenuued «Dispatch Queues». Ouepenb OTHNPABKH BHIIOIHIAET
3amayu, KOTOphIE Bbl HasHauYaeTe B TOM [OPYOKe, B KOTOPOM OHM MNepenalorcsd. CymecTBYeT TPH THIA

OUCIIETUEPCKUX ouepeneH:

IlocsenoBaTeJbHEIE NUCIIETUYEPCKHE OuYepenu (HanpuMep, YacTHbHE OuYepenu OTIPAaBKH) BBIIOIHIIOT OILHY
3amauy 3a pas, 0O Hopganky. OHM 4acTO HCIOIb3YIOTCH [LIId CHHXPOHHM3AlLHH HOCTYyIa K pPecypcy.
MapamnnespHBIe OHUCIIETUYEPCKHE OuYepenu (Hanpumep, riaobanbHbEEe OuYepenu OTNPAaBKM) BHIIOIHSIOT ONHY
MY HECKONbKO 3amay ONHOBPEMEHHO.

OcHOBHas ouepenk OHCHeTdUepa BLIIOJIHIEeT 3ahadd B OCHOBHOM IIOTOKE.

Ing mocTyrna X OCHOBHOM oOYepenu:

let mainQueue = DispatchQueue.main

let mainQueue = dispatch_get_main_gueue ()
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CucTeMa MNPenoCTAaBIdeT HapaljelbHble TiobalbHble OYepelnu OTNPAaBKH (rinobanbHble OId BaWEro
NPUIOXEHUd) C PA3IUUHBIMA PHOPUTETAMH. Bbl MOXETE IMOJYUYHTh INOCTYIl K STHUM OYependM, HCIONb3yd
kxnacc DispatchQueue B Swift 3:

let globalConcurrentQueue = DispatchQueue.global (gos: .default)

SKBHBAJEHTHO

let globalConcurrentQueue = DispatchQueue.global ()

let globalConcurrentQueue = dispatch_get_global_ gueue (DISPATCH_QUEUE_PRIORITY_DEFAULT, O0)

B i0S 8 unu 6onee MO3OHHUX BEPCHIX BO3MOXHBIE 3HAUYEHHHI KaueCTBa OOCNYXHBAHHE, KOTOPBE MOI'YT OBITH
rnepenaHel, 49BIMGIOTCH .userInteractive , .userInitiated , .default , .utility u .background . Onu
3aMeHgaroT KOoHCTaHTel DISPATCH_QUEUE_PRIORITY_

Bbl Takxe MOXeTe CcO3IaBaThb CBOH COOCTBEHHBIE ouepenu C pPas3HWuUHBIMH IIPHOPHTETAMU:

3.0
let myConcurrentQueue = DispatchQueue (label: "my-concurrent-queue", gos: .userInitiated,
attributes: [.concurrent], autoreleaseFrequency: .workItem, target: nil)
let mySerialQueue = DispatchQueue (label: "my-serial-queue", gos: .background, attributes: [],

autoreleaseFrequency: .workItem, target: nil)

let myConcurrentQueue = dispatch_queue_create ("my-concurrent-queue",
DISPATCH_QUEUE_CONCURRENT)
let mySerialQueue = dispatch_queue_create ("my-serial-queue", DISPATCH_QUEUE_SERIAL)

B Swift 3 ouepenu, CO3maHHLIE C [IOMOMBID DTOrO HHUIHMANIM3ATOPA, [0 YMONUAHHIO FIBIJIOTCYI CEPUHHBIMH, a
nepenauya .workItem Ong YacTOTH aABTOONPenelNeHHd obecrneurwBaeT CO3IaHHE U yhalleHHe Myjla aBToaalycka

oig xaxnoro pabouero snemMeHTa. CymecTBYeT Takxe .never , 4TO O3HAuUaeT, YTO BHl CaMu OyneTe
yINpaBldTh COOCTBEHHBIMHM INIyJaMH aBTO3allycka, HIKM .inherit xoTopmlM HacnemyeT HACTPOHKY M3 Cpemsl. B
6ONBIIMHCTBE ClyuaeB Bb, BEPOdTHO, He OymeTe HCIONb30BAaTh. .NEeVer KpoMe ClydyaeB SKCTpeMalbHOH
HACTPOHKH.

BemmosiHeHHe 3amau B ouepenu Grand Central Dispatch (GCD)

UToBBl 3amyckaTh 3abadyd B Oouepenu OTIPAaBKH, HCIONb3YHTE MeTomb sync , async u after

YTOOBI OTIPaBUThE 3amgady B oOouUepelb aCHHXPOHHO:

let queue = DispatchQueue (label: "myQueueName")

queue.async {
//do something

DispatchQueue.main.async {
//this will be called in main thread
//any UI updates should be placed here
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// ... code here will execute immediately, before the task finished

YTOo6El OTHNPABUThL 3amauy B OYepenb CHHXPOHHO:

queue.sync {
// Do some task

}

// ... code here will not execute until the task is finished

YTOob6H OTIIPaBUTh 3albauy B oOouepelb 4Yepel3 OIpelelleHHOEe KOJIHUeCTBO CeXYHI:

queue.asyncAfter (deadline: .now() + 3) {
//this will be executed in a background-thread after 3 seconds

// ... code here will execute immediately, before the task finished

NPHMEYAHHE. Jio6ble OOHOBIIEHHY I[IONbB30BATEINLCKOIO HHTepdelca OONXHBE ObBIThH BHI3BAHHI B
OCHOBHOH MNOTOK! YBemuTechb, YTO Bbl Pa3MECTHIH KO ONd OOHOBJIEHHH I[ONb30BATENbCKOT'O
unrepderica BHyTpu DispatchQueue.main.async { ... }

Tunel ouepenwu:

let mainQueue = dispatch_get_main_queue ()
let highQueue = dispatch_get_global_qgqueue (DISPATCH_QUEUE_PRIORITY_HIGH, 0)
let backgroundQueue = dispatch_get_global_queue (DISPATCH_QUEUE_PRIORITY_ BACKGROUND, 0)

YTo6Bl OTNPABHUTH 3amauy B OdYepenb ACHHXPOHHO:

dispatch_async (queue) {
// Your code run run asynchronously. Code is queued and executed
// at some point in the future.

}

// Code after the async block will execute immediately

YTo6El OTHNPaBHUTh 3amaudy B OYepenb CHHXPOHHO:

dispatch_sync (queue) {
// Your sync code

}
// Code after the sync block will wait until the sync task finished

UYTo6Bl OTNPABUTL 3amaHUe uepes IIPOMEXYyTOK BpeMeHu (ucnonsayurte NSEC_PER_SEC nng npeobpas3oBaHuUd
CexyHHI B HaHOCEKYHIH) :

dispatch_after (dispatch_time (DISPATCH_TIME_NOW, Int64 (2.5 * Double (NSEC_PER_SEC))),
dispatch_get_main_queue()) {
// Code to be performed in 2.5 seconds here

UTOOBl BHIIOJHHTL 3a0ady ACHHXPOHHO H OOHOBHTL IIOINb30BATENbLCKHH HHTepdeHC:

dispatch_async (queue) {
// Your time consuming code here
dispatch_async (dispatch_get_main_queue()) {
// Update the UI code
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NPHMEYAHHE. Jio6ble OOHOBIIEHHY I[ONbL30BATEINLCKOIO HHTepdelca OONXHBE ObBITh BLHI3BAHH B
OCHOBHOH MNOTOK! YBemnurechb, YTO Bbl Pa3MECTHIH KO OJId OOHOBJIEHHH INONb30BATENbCKOTO
unrepderica BuyTpu dispatch_async(dispatch_get_main_queue()) { ... }

KoHTypHBIE NEeTJIH

GCD ofecrneuynBaeT MEexXaHW3M [ONId BLIIOJIHEHHH LHKIA, [OCPEONCTBOM Yero MIEeTIH NPOHUCXOOIT OINIHOBPEMEHHO
OPpyr C OPYyroM. DTO OUEHb [IONEe3HO [PH BHIIONHEHWU CEPHH NOPOTOCTOHMMX BBIUHUCIEHUH.

PaCCMOTpHM STOT LIUKII:

for index in 0 ..< iterations {
// Do something computationally expensive here

Bbl MOXETE BHIINOJNHYATH STHU BBUUCIEHHYd ONHOBPEMEHHO C NoMomblo concurrentPerform (B Swift 3) unum
dispatch_apply (B Swift 2):

3.0

DispatchQueue.concurrentPerform(iterations: iterations) { index in

// Do something computationally expensive here

3.0

dispatch_apply (iterations, queue) { index in
// Do something computationally expensive here

3axpeiTHe LHKIa OyOeT BHABBIBATLCH OId kaxmoro index ot 0 mo, HO He BXimouad, iterations . 3Tu
UTepauuu OyOyT BHIOIHATLHCI OTHOBPEMEHHO IPYyr C IPYyroM, H, CIeOOBaTEeNbHO, [IOPIIOK, B KOTOPOM OHH
BHIIIONHAIOTCY, He rapaHtupyercd. PakTHueCKOe KONHUECTBO HTepalud, KOTOPhE MNPOHUCXOOIT OLHOBPEMEHHO
B mOOOH MOMEHT BpEeMeHM, OOBIUHO ONpelNeNndeTCd BO3MOXHOCTIMHM COOTBETCTBYIIIErO YCTPOUCTBA (HANPUMED,
CKONbKO dOep HUMeeT YCTPOWUCTBO) .

Heckonbko 0OCOBBIX COOOpPAaXEeHUH :

+ IlapameTp concurrentPerform / dispatch_apply MoxeT 3amyckaTb LHKIBE OLHOBPEMEHHO OPYT
OTHOCHTENbHO Opyra, HO BCE 3TO MNPOHCXOOUT CHHXPOHHO IO OTHOWEHHIO XK IMNOTOKY, H3 KOTOPOTO BHI
ero BuI3bIBaeTe. [l09TOMYy He Hal3BIBAHTE 5TO M3 OCHOBHOIO IIOTOKA, TaK Xak BTO OIOKHPYET STOT
NMOTOK OO TexX MOp, IIOoKa LHKI He OymeT BHIIOIHEH.

+ IIOCKONBKY 3TH INETNH MNPOUCXONAT OITHOBPEMEHHO OPyr C OPYIrOM, BBl HECEeTe OTBETCTBEHHOCTL 3a
oBecrneueHre 6e30MaCHOCTH IIOTOKOB pe3ynbTaToB. Hampumep, ecnu OOHOBUTL Xakou-nubo cCrnoBapb C

pesyanaTaMH STHUX ﬂOpOFOCTOHmHX BHHHCHGHH&, YGGﬂHTer, UTO BBl CaMH CHHXpOHHBHpOBaHH S5THU
OCHOBIIEHUd .

. O6paTHTe BHHMaAHKE: B 3allyCkKe IapallllelIbHBIX LIHKIOB €CTb HEKOTOPhIe cnyxe6Hme oaHHbBle. TaxuMm
o6pa30M, €CIIKM BBIUHCIIEHHKY, BEBIIOJIHAIEMbBIE BHYTPH LHKI4A, HEeOOCTATOYHO HHTEHCHBHO BBIUHCIIHTEIbHEBI,
BBl MOXeTe O6HapyXHTb, yTO nmobad NIPOUB3BOOHUTEINBHOCTL, IIOlNydaeMad IIPH HCIIOINb3O0OBAHHH
InapanilelbHbIX ILIHUKIOB, MOXeEeT OBIT b YMEeHbIIeHa, €CIlIHX He OBIThL ITOJHOCT bIO KOMHeHCHpOBaHHOﬁ,
CHyXe6HMMH OAaHHBIMHM, CBA3aHHBIMH C CHHXpOHHS&HHeﬁ BCeX BSTHX IapallllellbHBIX ITOTOKOB.

Taxum 06pa30M, BEI OTBeUaeTe 3a OllpenelleHHue IPaBUIBHOI'O KOJIHUYUECTBA paGOTH, KOTOpOe OOIXHO
BBIIIONIHATBECYA Ha KaXﬂOﬁ HUTEepauru LHKIa. ECny BBIUMCIEHHUY CIHIKOM IIPOCTBI, Bbl MOXeETeEe

HCIIONIB30BAThE <«KaraHHue», yTOOBl BKIIOUUTL OOmblle paGOTH 3a LHKII. HaanMep, BMEeCTO BBIIIOIIHEHHH
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nmapalilellIbHOI'O LiHukKIIa C 1 MUINIHUOHOM TPHUBHAbHBIX BBLIUMCIEHUH BBl MOXeTe BBNONHUTL 100 HTepaHHﬁ B

csoeM nukne, BomonHdd 10 000 BoluuMcnenu# Ha Lukn. TakuMm obpasowm,

B XKaXOoM IIOTOKe BBIIIOINHAETCH

OJOCTaTOUYHA4d paGOTa, IIOSTOMY HaxianHble pacxonbl, CB4d3aHHBIE C YIIPAaBIEHHEM 3STHMHU IlapallellbHBIMHA

LIMKIIaMH, CTAaHOBATCYd MeHee 3HaUHTEeIllbHBIMH.

BeimonHeHHe 3amau B OperationQueue

Bel MoxeTe nyMaTb o OperationQueue xak O NHHUU 3amady, OXUIAIMHUX HUCIOIHEHUd .
OUCIIETUYEPCKUX ouepenel B GCD, ouepenu omnepauudt He gBngorcd FIFO (first-in-first-out) .

B ornuuue oT

BmecTO

BSTOr'O OHH BBINONHYIOT 3amavd¥, KakK TOJIBKO OHH T'OTOBBI K BBIIOIHEHHKO, €CIIM OId STOI'O OOCTaTOUYHO

CHCTEMHBEIX PeCcypCcoOB.
Nonyuurhs raaBHbE OperationQueue :

3.0

let mainQueue = OperationQueue.main

CosmadiTe MONbL30BATENbLCKUHE pexuMm OperationQueue :

3.0

let queue = OperationQueue ()
queue.name = "My Queue"
queue.qualityOfService = .default

KauecTBO O6CHyXHEaHHH orpenendeT BAXHOCTDb pa6OTH HIIM HACKOIIBKO IIOINIb30OBATElb,

PacCcYUTHIBAET Ha HEMeNleHHbBle Pe3ylNbTaThl 2TOH 3amadH.
Jo6aBuTs Operation B OperationQueue :

3.0

// An instance of some Operation subclass
let operation = BlockOperation {
// perform task here

queue.addOperation (operation)
NobarrTe 6nokx kx OperationQueue :
3.0

myQueue.addOperation {

// some task

NoB6aBbTe Heckonbko Operation s B OperationQueue :

3.0

let operations = [Operation] ()
// Fill array with Operations

myQueue.addOperation (operations)

OTperynupynTe, cxonbko Operation s MOXeT BHIIONHATHCSH OILHOBPEMEHHO

B Oouepenu:
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myQueue .maxConcurrentOperationCount = 3 // 3 operations may execute at once

// Sets number of concurrent operations based on current system conditions
myQueue .maxConcurrentOperationCount = NSOperationQueueDefaultMaxConcurrentOperationCount

[IpHOCTAHOBKA Ouepenu MNPEeNOTBPATUT 3alyCK KAaKUX—-NUOO CYWECTBYIIHUX, HEepAacCHpeleleHHbX Olepalud HIU
mOOBIX HOBBIX OINepalu#, nDoOaBIeHHHX B ouepelb. Crnoco® BO30OOHOBIEHHI STOH OUepenH 3aKIoYaeTCd B
ToM, isSuspended BepuHyTb isSuspended B 3Hauenue false :

3.0
myQueue.isSuspended = true

// Re—enable execution
myQueue.isSuspended = false

[IpuocTaHoBka OperationQueue He OCTaHABIMBAET HIM OTMEHYET BHIIOIHIEMblE oONepaluu. HYyXHO TOIbKO

MONBITATHCS NPHOCTAHOBHTL CO3LABUIYIOCH OdYepelb, a He riofalbHbE OuepenH HIM OCHOBHYIO OdYepelb.
CosnaHHe BBICOKOYPOBHEBBIX OlNepalHi

CtpykTypa Foundation mnpepmocrasindeT Tun Operation , KOTOpPBH NpPeICTaBiIdeT OB6BEKT BHICOKOIO YPOBHY,
KOTOPLIM HHKANCYNHUPYET YacTb paboThl, KOTOpasd MOXET BHIIONHATLCY B ouepenu. KoopOouHALMd HE TONbLKO
KOOPIOHUHUPYET paboTy DTHX ONepalui, HO TakXe [IO3BONJEeT YCTAHABIMBATL 3ABUCHUMOCTH MEXOY
omepauudMi, CO30aBaThb OTMEHEHHBIE OMNEepPallMyM, OrPAHHUYMBATL CTENEHb NapalllielusMa, NPUMEHIEMYIO B
ouepenu omnepauu#, u T. [.

Operation I'OTOBa K BLHIIOIHEHHIO, KOI'la BCe €€ 34daBHCHMOCTH 3aBepIEeHEbl. CBOHCTBO isReady 3aTeM
H3MeHdeTCd Ha true .

CospmalTe NPOCTOM HeaBTOMaTHYECKHH mnopkiacc Operation :
3.0
class MyOperation: Operation {
init (<parameters>) {

// Do any setup work here

override func main () {
// Perform the task

2,3

class MyOperation: NSOperation {
init (<parameters>) {

// Do any setup work here

override func main () {
// Perform the task
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NobaBbTe omepaumo B OperationQueue :

1,0

myQueue.addOperation (operation)

3To OyIeT BHIIONHATL OIEepalHio ONHOBPEMEHHO B OUYepenH.

Ynpaenexnue s3aBHCHMOCTSMH OT Operation .

3aBHCHMOCTH ONpPenensioTr npyrue Operation s, XOTOpeEe OOIXHEl BEIIONHATHBCH B OYEepemH OO TOro, kKax
Operation cuuTaeTcd TOTOBOM K BBITONHEHHO.

1,0

operation2.addDependency (operationl)

operation2.removeDependency (operationl)

3anyckx Operation 6e3 ouepenu:

1,0

operation.start ()

3aBUCHUMOCTHU OYyOyT MNPOUTHOPUPOBAHBI. ECHM 3TO MNapaiielbHad Ornepalud, 3amada MOXET BHIIOIHITLCH
OOHOBPEMEHHO, ecnu ee MeTon start patoraeT B POHOBEIX OUEpPEndIX.

Hapa.rme.nbnue onepauHH.

Ecnu 3apmauda, XKOTOPYVIO BheIIONHIeT Operation , cama, acuHxpoHHad (Hanpumep, URLSession DaHHBIX
URLSession ), BB IDONXHH peanuszoBaTh Operation kxakx mnapannenbHYIO Olepallo. B 3ToM chnyuae Balla
isAsynchronous peanuszanud IDONXHa BO3BpamaThb 3HaueHue true , OOBUYHO Yy Bac ecThb MeTon start
KOTOPLIM BHIIONHAET HEKOTOPYIO HACTPOMHKY, & 3aTeM BHI3bIBAET €ro main MeTon, KOTOpPHH PakTHUECKH
BBEIIIOJIHIET 33anauy.

lpu isExecuting acuuxponHo¥ Operation Bel monxHb peanuszoBaTb isExecuting , isFinished methods wu
isFinished . Takxum ofpasom, npu 3anycke isExecuting csodicTBo isExecuting usmendercd Ha true .
Korma Operation saBepmaeT CcBOW 3amauy, isExecuting ycrauasnuBaerca B false , a isFinished - true

. Ecnu omepauua orMmeHeHa, ob6a isCancelled u isFinished wuamengiorca Ha true . Bce sTH CBOHCTBA
IBNAIOTCY HAOMOOAEMBIMU I10 KJIIHOUEBBIM 3HAUESHULIM.

OrmenuTe Operation .

BrizoB cancel npocTo u3MeHdeT CBOHCTBO isCancelled Ha true . YTo6H OTpearvpoBaTh Ha OTMEHY B
npemenax Bamero cofcTBeHHOro nompkinacca Operation , BBl HONXHE NPOBEPUTh 3HauyeHue isCancelled mno
KpakHeln Mepe, INEPHOOHYECKH B Ipefelax main ¥ COOTBETCTBYIIMM O6pas3oM pearupoBaTh.

1,0

operation.cancel ()

[lpouuTaliTe COBIAameHue OHNauH: https://riptutorial.com/ru/swift/topic/1649/coBnanenue
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raasa 46: CorJgameHus CTHJIEH

3aMeuaHHs

Y CBudra ecThb ObDHLUHANBHBIE CTHIb pPykoBomcTBa: Swift.org API Design Guidelines . Eme OOUH
MNOMYNEAPHBEIE CHPABOUYHHK — ObHLKMAalbHEN HyTeBOonuTens Swift Style or Raywenderlich.com.
Examples

OYHCTHTH HCHOJIb3OBaHHE

HzBeranTe HEOOHO3HAUYHOCTH

HasBaHHe KIaCCOB, CTPYKTYP, OYHKLUHH H [IEePeMEHHBIX INONXHO H36eraTrb OBYCMBICIEHHOCTH.

IpuMep:

extension List {
public mutating func remove (at position: Index) -> Element {
// implementation

Bri3oB OYHKLHH STOH GYHKLUHMKM OyIOeT BHINIIETh CIeIyianuM ofpas3oM:

list.remove (at: 42)

TaxuMm obpasoM, usberaercd LBYCMBICIEHHOCTb. Ecnu BEI3OB DYHKLHH Obll 6Bl MpocTO list.remove (42) Owuio

Obl HedCHO, OyImeT nu ynoalneH SJIeMeHT, pPaBHbE 42, UIK eCliu DIeMeHT B uHigekce 42 O6ymeT ynaneH.

\J
H3beranTe H3OBITOUHOCTH
HasBauue YyHKLUHH He OOIXHO CONEPXaTb HU3OBITOYHOH HHPOPMALIHH.
[Inoxo¥ mIpUMep:
extension List {

public mutating func removeElement (element: Element) -> Element? {
// implementation

Bri3oB PYHKLHH MOXET BHIIIOETh Kak list.removeElement (someObject) . [lepemenHHad someObject yxe
yKasblBaeT, YTO DIEeMEHT yhnaleH. Bouo Obl nyume, uYTOOHB NOINHChH GYHKLHH BBIIINENa TakK:

extension List {
public mutating func remove (_ member: Element) -> Element? {
// implementation

BrI3OB 2TOH PYHKLMH BEIIIEOUT Tak: list.remove (someObject)

HMeHOBaHHE NnNepemMeHHbIX B COOTBETCTBHH C HX POJBIO

[lepeMeHHBIE OONXHBEl OBITH Has3BaHB HMX PONBIO (HaAIpHMep, I[OCTaBMHKOM, [IPHBETCTBHEM) BMECTO WX THIA
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(Hanpumep, dabpuxka, cTpoka u T. [.).

Bricoxass CB43b MeXny HMEeHeM NOpPpOTOKOJIa H HMEeHAMH I[IepeMEeHHBIX

Ecnu uMg THIIA ONMCHEIBAET €ro ponb B OONBIMHCTBE ClyuaeB (HamnpuMmep, lterator), THUD OonxeH OBITb
HasBaH cyddukcom " Type . (Hanpumep, IteratorType)

[IpemocTaBbTe OONOJHHTEJLHbEIE CBEOEHHS IPH
HCIIOJIb3OBAHHH CJlab0 THIH3HPOBAHHLIX IIapaMeTpPOB

Ecnu Tun ofbekTa 9BHO He yKasbBA€T Ha €ro HCIOINb30BaHHE B BHBOBe PYHKLUHM, PYHKLUHS LOIXHA OBITH
Ha3BaHa C MNPEINEeCTBYIIHM CYMECTBHUTENBHBM I8 Kaxnoro ciaabo THUNH3UPOBAHHOIO IapaMeTpa,
ONHCHIBAKIETIO €r0 HMCIONb3O0BAaHUE.

[pumMep :

func addObserver (_ observer: NSObject, forKeyPath path: String)

K KOTOPOMY BEHI3OB OyImeT BHII4NETh kak object.addObserver (self, forKeyPath: path)

BMECTO
func add(_ observer: NSObject, for keyPath: String)
K KOTOPOMY BEIBOB OymeT BHIININEThb kak object.add(self, for: path)

CBo6OOHOE HCIIOJIb3OBaHHE

Hcrnosib30BaHHE E€CTEeCTBEHHOI'O g3bIKa

BrizoB PYHKLUUHE OONXeH ObITh OIM30K K €CTEeCTBEHHOMY AHTIHHCKOMY $3LIKY.

pumMep:

list.insert (element, at: index)

BMECTO

list.insert (element, position: index)

HMmenoBaHHe MeTonoB $abpHkH
PabpruHble METOIH OOIXHB HAUMHATLCA C npedukca make’ .

puMep:

factory.makeObject ()

HMeHOBaHHe napaMeTpOB B HHHIHAJH3aToOpax H
3aBOOCKHX MeToOmax

Mg NepBOro apryMeHTa He IOOIXHO OBITh CBY3aHO C NPHUCBOEHHEM HMeHH PabpHUYHOMY METOLNY HIHU
HHHULHAIH3ATOPY .

pumMep:

factory.makeObject (key: value)
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BMmecTO!:

factory.makeObject (havingProperty: value)

HMmenoBaHHe no nobounem 3ddpexTam

« Pyuxuuu c nobounbmMu sddbexTamu (mutating functions) cnenyeT Ha3BBATL C [IOMOWbBIO [IIATOINOB HIH
CYWEeCTBUTENbHEX C npedukcom form-—

+ ®dyuxuuu 6es3 nobouHblx addexToB (nonmutating functions) ponxHbl OBITH Has3BaAHBE C HCIONbL30BAHUEM
CYWECTBUTENbHEIX UM TIaronoB c cyddukc —ing unu —ed

[pumMep: MyTupyranue QYHKLHH:

print (value)

array.sort () // in place sorting
list.add(value) // mutates list
set.formUnion (anotherSet) // set is now the union of set and anotherSet

HeMmyTaTuBHBEIE QYHKILHH:

let sortedArray = array.sorted() // out of place sorting
let union = set.union (anotherSet) // union is now the union of set and another set

BysneBbl QYHKIIHH HIIH I€PEeMEeHHbIe
SaHBHeHHH, CB4d3aHHbBIE C 6yHeBHMH, LOJIXHBl UHUTATbCA KakK YTBEPXIOEHHd.

IpumMep:

set.isEmpty
line.intersects (anotherLine)

[IpOoTOKOJIBI HMEHOBaHHA

+ [IpOTOKONEI, OMNHCEIBAKIHE, UYTO UYTO—TO HYXHO Ha3BEBATb, HCIONb3YIOT CYMECTBHTEILHEIE.
+ [IpOTOKONLI, ONIMHCHEIBAKIHEe BO3MOXHOCTH, HONXHE uMeTb —able , —-ible unu -ing xax cyddukc.

IpumMep:
Collection // describes that something is a collection

ProgressReporting // describes that something has the capability of reporting progress
Equatable // describes that something has the capability of being equal to something

Tunel H CBOHCTBA

Tuner, II€EpPEeEMEHHbIE U CBOHCTBA OOJIXHBl UWHUTATBCY KaK CYIWECTBHUTEIbHBIE.

IpumMep:

let factory =
let list = [1, 2, 3, 4]

KanHuraJaHusauuga
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THNBI H NIPOTOKOJIBI

HUMeHa THIIOB M MNPOTOKOIOB OONXHB HAaYMHATBHCY C OYKBB BEPXHEI'O pPerucTpa.

puMep:

protocol Collection {}
struct String {}

class UIView {}

struct Int {}

enum Color {}

Bce ocTaJgipHOEe. ..

[lepeMeHHBIE, KOHCTAHTH, OYHKLHH H CHydYaH [IEPEUYHCIEHHd OOIXHB HAYHUHATHLCH C CTPOUYHOH OYKBHI.
Ipumep:

let greeting = "Hello"
let height = 42.0

enum Color {
case red
case green
case blue

func print (_ string: String) {

CanyuaH BepOGJimona:

Bce uMeHa [LOONXHBl HCIONb30BAThb COOTBETCTBYVIOIMH BepOIIoN. BepxHHH BepPOIIOKKOBLIH DYTIIp OIId HMEH
THUIIOB / MPOTOKOIOB M HUXHHH KOPINYyC BepOlroma [IOid BCEro OCTAalbHOTO.

BepxHUE BepOImon :
protocol IteratorType { ... }
HuxHgad uacTb Bepbmona:

let inputView =

CoxpalleHHus

Coxpamenud cnenyeT uaberartb, €CIH OHHM He HCHONb3yiOTCcd (Hanpumep, URL, ID). Ecnu HCHONb3yeTCd
abbpeBuaTtypa, BCe OYKBH IOONXHE HMETh OOWH M TOT Xe CIydaH.

puMep:

let userID: UserID =
let urlString: URLString =

pouuTauTe CorjameHud CTUIeH OHnawH: https://riptutorial.com/ru/swift/topic/3031/cornamenuda—
CTHUIIEH
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rnasa 47: Cospare UIImage M3 HHHIHAJOB H3 CTPOKH

Berynaenune

3TO Xmacc, KOTOpeM OymeT reHepupoBaTh UlIlmage HHHLHMANOB uejoBeka. [appu IorTep cosmacT obpas HP.

Examples

InitialsImageFactory

class InitialsImageFactory: NSObject {

class func imageWith (name: String?) -> UIImage? {

let frame = CGRect (x: 0, y: 0, width: 50, height: 50)
let namelLabel = UILabel (frame: frame)

namelabel.textAlignment = .center
namelLabel .backgroundColor = .lightGray
namelLabel.textColor = .white

namelLabel.font = UIFont.boldSystemFont (ofSize: 20)
var initials = ""

if let initialsArray = name?.components (separatedBy: " ") {

if let firstWord = initialsArray.first {
if let firstlLetter = firstWord.characters.first {
initials += String(firstLetter) .capitalized

}
if initialsArray.count > 1, let lastWord = initialsArray.last {
if let lastLetter = lastWord.characters.first ({
initials += String(lastLetter) .capitalized

}
} else {
return nil

namelLabel.text = initials

UIGraphicsBeginImageContext (frame.size)

if let currentContext = UIGraphicsGetCurrentContext () ({
namelabel.layer.render (in: currentContext)
let nameImage = UIGraphicsGetImageFromCurrentImageContext ()
return namelmage

}

return nil

}

Ipouutatite Cosmats UlImage u3 HHULHUAIOB M3 CTPOKHU OHIAMH:
https://riptutorial.com/ru/swift/topic/10915/co3marb-uiimage—H3-HUHUIIHANOB-U3—-CTPOKH

https://riptutorial.com/ru/home 226


https://riptutorial.com/ru/swift/topic/10915/%D1%81%D0%BE%D0%B7%D0%B4%D0%B0%D1%82%D1%8C-uiimage-%D0%B8%D0%B7-%D0%B8%D0%BD%D0%B8%D1%86%D0%B8%D0%B0%D0%BB%D0%BE%D0%B2-%D0%B8%D0%B7-%D1%81%D1%82%D1%80%D0%BE%D0%BA%D0%B8
https://riptutorial.com/ru/swift/topic/10915/%D1%81%D0%BE%D0%B7%D0%B4%D0%B0%D1%82%D1%8C-uiimage-%D0%B8%D0%B7-%D0%B8%D0%BD%D0%B8%D1%86%D0%B8%D0%B0%D0%BB%D0%BE%D0%B2-%D0%B8%D0%B7-%D1%81%D1%82%D1%80%D0%BE%D0%BA%D0%B8
https://riptutorial.com/ru/swift/topic/10915/%D1%81%D0%BE%D0%B7%D0%B4%D0%B0%D1%82%D1%8C-uiimage-%D0%B8%D0%B7-%D0%B8%D0%BD%D0%B8%D1%86%D0%B8%D0%B0%D0%BB%D0%BE%D0%B2-%D0%B8%D0%B7-%D1%81%D1%82%D1%80%D0%BE%D0%BA%D0%B8
https://riptutorial.com/ru/swift/topic/10915/%D1%81%D0%BE%D0%B7%D0%B4%D0%B0%D1%82%D1%8C-uiimage-%D0%B8%D0%B7-%D0%B8%D0%BD%D0%B8%D1%86%D0%B8%D0%B0%D0%BB%D0%BE%D0%B2-%D0%B8%D0%B7-%D1%81%D1%82%D1%80%D0%BE%D0%BA%D0%B8

raaBa 48: CnexTaxdb
Examples

[IpOH3BONHTEJNIBHOCTDL pPacCHpenesieHHs

B Swift ynpaBmeHHe NaMETBIO BHEIIOIHIETCY ABTOMATHUYECKHU IOJId aBTOMATHUECKOrO IOOCYeTa CChIIoK. (CM. «
YHnpasneHue IaMaThio» ). PacnpeleneHHe — SBTO NPOLECC PEe3€PBHPOBAHHYA MeCTa B IaMdTH nnd obbexTra, a
B Swift noHHMaHHEe NPOHU3BONUTENBLHOCTH Takoro TpebyeT HEKOTOPOI'o IMOHMMAaHHYI KY4YH U cTexa . Kyua -
5TO MEeCTO [aMdTH, IOe pasMemaeTcd OONBIHUHCTBO OOBEKTOB, M BH MOXETE IOyMaThb 00 STOM Kak O
xpaHunume. C Opyrod CTOPOHE, CTEK MNPEeNCTaBiIdeT COBOM CTeK BHI3OBOB (QYHKLHH, KOTOPHE NPUBENU K
TexymeMy HChnonHeHuro. (CrnenoBaTenbHO, TPACCHPOBKA CTeka — 3TO CBOEro pona pacrneuartka QyHKLUUHE B
cCTeke BBEI3OBOB) .

Brimenenve u OCBO60>K,].'L€HI/Ie H3 CTeKa 4dBIIdeTCd OUEeHb 3(13qDeKTI/IBHOIZ onepauueﬁ, OOHAXKO B CPaBHEHHHU
pacrpenelleHrue Ky4H dBIIEeTCd OOPOTIOCTOHIKM. HpI/I IIPOEKTHUPOBAHHU TMPOU3BOOUTEIBHOCTHU BBl TOJIXHEI

MIOMHUTEL OO0 BTOM.

Knaccer:

class MyClass {

let myProperty: String

Knaccel B Swift gBNFIOTCH CCBUIOUHBIMHM THIIAMH, ¥ [IODTOMY MNPOMCXOOUT HECKOINbLKO Bemed. Bo-INepBhX,
daxTHUueckuld oObexT OymeT BhIEeNeH B Kydy. 3aTeM IEoDble CCBUIKM Ha STOT OOBLEKT MOOIXHEI ObITh nOOABIIEHL
B CTek. DTO QOenaeT KIaccCh 6olee LOPOrOoCTOdMHUM OO0BEKTOM Niid pPacCHpenelleHUd .

CTPYKTYPHI:
struct MyStruct {

let myProperty: Int

[lockonbky structs gBNgIOTCY THNAMH 3HAUEHHH M [OSTOMY KOIHUPYIOTCH MNPH Iepenaye, OHHU BBIOEISIOTCH B
cTexe. 3TO OelaeT CTPYKTyps Oolee sddPeKTHBHBIMM, UYEeM KIAaCChl, OOHaKO, €CIH BaM HYXHO I[OHITHE

HIOSEHTHUYHOCTH H / UM 3TAaJIOHHad CeMaHTHKa, CTPpYKTypa He MOXeT NpeOOCTaBHUTb BaM S5TH BElH.

[IpenynpexneHHe O CTPYKTypax CO CTPOXKaMH H CBOHCTBaMH, KOTOPHIE
ABJISIOTCSH KJlacCaMH

XOoTd CTPYKTYPH, Xak NpaBHUllO, 6OOlee YHUCTHIE, YeM KIaCChl, BBl ITONIXHB ObITb OCTOPOXHB C CTPYKTYPaMH CO
CBOHCTBAMH, KOTOPHIE HBISIOTCH KIaCCaMH:

struct MyStruct {

let myProperty: MyClass

3mech, M3—3a NOACYeTa CCBUIOK H IOPYyTHx $akTOPOB, IPOHU3BONHUTENBLHOCTL Terlepb OONblle NOXOXa Ha
xnacc. KpoMe Toro, ecnu 6onee yeM OOHO CBOHCTBO B CTPYKTYPE dBILETCd KJIacCCOM, BIHIHHE
IPOU3BOOUTENBHOCTH MOXeT ObTh eme 0Oolee OTPHLATENbHBIM, uYeM eclu Ob CTPpyKTypa Oblla KIacCOoM.

KpoMe ToOro, xord Strings gBIAIOTCA CTPYKTYypPaMH, OHH BHYTPEHHE XPAaH4T CBOM CHMBOJHB B Kyue, I[NODTOMY
CTO4T HOPOXe, YeM OONBbIMHCTBO CTPYKTYP.
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NpouuTauTe CrHexTakib OHIAWH: https://riptutorial.com/ru/swift/topic/4067/cnexTakinn
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rnasa 49: CTPOXH H CHMBOJIBI

CHHTaxCHC

® String.characters // Bos3BpamaeT MacCCUB CHUMBOIIOB B CTPOKE

® String.characters.count // Bo3BpamaeT KOJIHYECTBO CHMBOIIOB

® String.utf8 // A String.UTF8View Bo3BpamaeT CHUMBONE cuMBona UTF-8 B cTpoke

® String.utfl6 // A String.UTFl6View BO3BpamaeT CUMBONB cuMBona UTF-16 B cTpoke

® String.unicodeScalars // String.UnicodeScalarView Bo3BpamaeT CHUMBOIE cuMBoina UTF-32 B
CTpokxe
® String.isEmpty // BosBpamaeT true, eciu CTpoOKa HE COLEPXUT TEKCTa

® String.hasPrefix (String) // BosBpamaeT true, eCnu CTPOKa HMeeT NpedHUKC C apryMeHTOM
® String.hasSuffix (String) // BosspamaeT true, ecnu String cyddbuxc C apryMeHTOM
® String.startIndex // BoaBpamaeT HHIEKC, COOTBETCTBYVIOMHHE [IE€PBOMYy CHMBONIY B CTpOke

® String.endIndex // BosBpamaeT HHOEKC, COOTBETCTBVIONUH [ITHY [OCHe I[IOCNemgHero CHUMBOA B
cTpoxe

® String.components (separateBy: String) // BosBpamaeT MacCHUB, CONEpXallud MNOICTPOKH,
pasneneHHble DAaHHOW pas3lelUTelNbHOH CTPOKOH

® String.append (Character) // Iob6aBindeT CHUMBOIN (3amaHHBIA Kak aprymMeHTt) B String

3aMedYaHHSAa

String B Swift - 3TO0 Hafop CHMBONOB, a Takxe Habop ckandpoB Unicode. [lockxonbky Swift Strings
ocHoBaHE Ha Unicode, oHM MOryT OBTH IOOBIM CKAaHHPYEeMBIM 3HaueHueM Unicode, Bxmouad 93BIKH, OTIHUYHBE
OT aHIIMHUCKOTrO, U emojis.

[lockxonbky HOBa ckaldpa MOIyT OOBEeOUHATHCH O POPMHUPOBAHHS OOHOI'O CHMBOJA, KOIHYECTBO CKalldpOB B
String He obd3aTenbHO BCerma COBNamaeT C KONHYECTBOM CHMBOIOB.

NOmONHUTENbHEE CBEIEeHUd O CTpOokKaxX CM. B pasmene BLICTPHIM 43LBK NPOTPAMMHPOBAHWY M CCBIIKa Ha String
Structure .

CBelleHHMd O peanusaldu CcM. B pasmene «Swift String Design»

Examples

C’rpoxosme H CHMBOJIBHBIE JIHTEpPAadJibl

Crpoxorble nuTepansl B Swift orpaHWuYeHB OBOHHBIMHM XKaBblukaMu ( " ):

let greeting = "Hello!" // greeting's type is String

CHMBOIEI MOTYT OBITb HMHHIHAIN3HUPOBAHBI U3 CTPOKOBBIX JIHTEPANOB, IOKa JIHUTEPal COLEPXHUT TONbKO OOHH
xnacrep rpadem:

let chr: Character = "H" // valid
let chr2: Character = "0" // valid
let chr3: Character = "abc" // invalid - multiple grapheme clusters

HuTepnoJsauHua CTpPOXK

CTPOKOBaS HHTEePNOJdAIHsa [IO3BONI4deT BBOIOUTL BhBIPAXEHHE HEINOCPeOCTBEHHO B CTpOKOBbIIZ nuTepan. 3TO
MOXHO cCIOellaTb CO BCeMH THIIAMH 3HaquHﬁ, BKIrouad CTPOKH, LeJlble 4HHuClla, YHuciia C nnaBaiomeﬁ 3andToOu H

MHOTOE Opyroe.

CHHTAKCHC — 5TO ofpaTHad Kocad uepTa, 3a KOTOPOH CnemyioT ckobkxu, ofepToBaimue 3HadeHue: \ (value)
. Jiofoe OONYyCTHUMOE BEIPAXEeHHE MOXET MOYBNAThCY B KPYIIBIX CKOOKax, BKIIOUAd BHI3OBBE GYHKLHH.
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let number = 5

let interpolatedNumber = "\ (number)" // string is "5"
let fortyTwo = "\ (6 * 7)" // string is "42"
let example = "This post has \ (number) view\ (number == 1 2 "" : "g")"

// It will output "This post has 5 views" for the above example.
// If the variable number had the value 1, it would output "This post has 1 view" instead.

[nd HONb30BATENbCKUX THUIOB [NOBEIEHWE IO YMONYaHMIO OI4 HHTEPNONILHM CTPOK 3akKiodyaeTcd B TOM, YTO
"\ (myobj)" skBuBameuTHo String(myobdj) , TOMy Xe MNpenCTaBIEHMHIO, HCIONb3yeMOoMy print (myobj) . B
MOXeTe HaCTPOHTb 3TO NnoBeneHue, CustomStringConvertible nportoxon CustomStringConvertible nng

CBOero Tulla.

IOna Swift 3, B coorBetcTBuH Cc SE-0089 , String.init<T>(_:) Obll IepeuMeHOBAH B
String.init<T> (describing:)

Hurepnonduud ctpok "\ (myob]j)" mpepmnoureT HOBBE String.init<T: LosslessStringConvertible>(_:) ,
HO BepHeTCd X 1nit<T>(describing:) ecnu 3Hauenue He LosslessStringConvertible

CnennaJgibHble CHMBOJIBI

HeKOTOpHM CHMBOIIaM Tpe6yeTc9 ClieljialbHa4d escape-nocCJylienoBaTeJIbHOCTSH, yTOOBl HUCIONBb30BATbH HX B
CTPOKOBBIX JNHTEpalax:

M

\O HYJIeBOH CHUMBOII

AR npocTo# ofpaTHulit casm, \

\t CUMBON Tabynduuu

\v BepTHUKANbHAYd BKIamka

\r BO3BpAalleHUE XKapeTKHU

\n cTpoxa («HOBAd CTpoxa »)

\" OBOWHAY XaBwluka "

\! omHa uurara, '

\u{n} xomoBad Touka Unicode n (B mecTHamlaTepuuHOu dopMme)
IIpuMep :

let message = "Then he said, \"I \u{lF496} you!\""

print (message) // Then he said, "I [0 you!"

KoHkxaTeHaTHbIE CTPOKH

OBBbEenUHUTHL CTPOKH C ONepaTopoM + OiId CO30aHWd HOBOW CTPOKH:

let name = "John"
let surname = "Appleseed"
let fullName = name + " " + surname // fullName is "John Appleseed"

https://riptutorial.com/ru/home 230


https://github.com/apple/swift/blob/master/stdlib/public/core/StringInterpolation.swift.gyb
https://github.com/apple/swift/blob/master/stdlib/public/core/StringInterpolation.swift.gyb
https://developer.apple.com/library/ios/documentation/Swift/Reference/Swift_CustomStringConvertible_Protocol/index.html
https://developer.apple.com/library/ios/documentation/Swift/Reference/Swift_CustomStringConvertible_Protocol/index.html
https://developer.apple.com/library/ios/documentation/Swift/Reference/Swift_CustomStringConvertible_Protocol/index.html
https://github.com/apple/swift-evolution/blob/master/proposals/0089-rename-string-reflection-init.md
https://en.wikipedia.org/wiki/Newline
https://en.wikipedia.org/wiki/Newline
https://en.wikipedia.org/wiki/Newline

[oBaBngdeM X H3MEHAEMOH CTPOKE, HCIONb3yd ONepaTop NPHUCBAWBAHWY += HIH HCIONbL3Yd METOL:

let str2 = "there"

var instruction = "look over"

instruction 4= " " + str2 // instruction is now "look over there"

var instruction = "look over"

instruction.append(" " + str2) // instruction is now "look over there"

ODo6aBuUTh OOUH CHMBOJ B H3MEHIEMYIO CTPOKY:

var greeting: String = "Hello"

let exclamationMark: Character = "!"
greeting.append (exclamationMark)

// produces a modified String (greeting) = "Hello!"

OHoB6aBUThH HECKOJNBbKO CHMBOIJOB B H3MEHIEMYIO CTPOKY

var alphabet:String = "my ABCs: "
alphabet.append (contentsOf: (0x61...0x7A) .map(UnicodeScalar.init)
.map (Character.init) )

// produces a modified string (alphabet) = "my ABCs: abcdefghijklmnopgrstuvwxyz"
3.0
appendContentsOf (_:) Owpin nepeuMeHOBaH B append(_ :)

HpHCOe,H,I/IHI/ITe IIOoCHIenoBaTelnbHOCTE CTPOK, uTOBEBI Cq:)OpMHpOBaTb HOBYIO CTPOKY, HCIIOIB3Y4

joinWithSeparator (_:)

let words = ["apple", "orange", "banana"]
let str = words.joinWithSeparator (" & ")

print (str) // "apple & orange & banana"
3.0
joinWithSeparator(_:) ©6wmmn nepeuMeHoBaH B joinWithSeparator (_:) Jjoined(separator:)
[lo ymMonuaHHIO separator dgBngeTcd nycTad cTpoka, mnostomy ["a", "b", "c"].joined() == "abc"
H3y4YHuTh H CPaBHHTBH CTPOKH
[IpoBepbTe, HET IIH CTPOKH:
if str.isEmpty {
// do something if the string is empty
}
// If the string is empty, replace it with a fallback:
let result = str.isEmpty ? "fallback string" : str
[lpoBepbTe, PAaBHBE NH IBe CTPOKH (B CMHICIE KaHOHHUECKOW SKBUBAleHTHOCTH Unicode ):
Wabec! == "def" // false
Yabel == "ABECY // false
Yabel == "abc! // true
// "LATIN SMALL LETTER A WITH ACUTE" == "LATIN SMALL LETTER A" + "COMBINING ACUTE ACCENT"
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"\u{el}" == "a\u{301}" // true

Y6enuTecs,

YTO CTPOKa HAUYMHAETCd / 3aKaHUMBAETCd OPYrOH CTPOKOHU:

"fortitude" .hasPrefix ("fort")

"Swift Language".hasSuffix("age")

Konuponaﬂue CTPOK H HX PAa3JIOXeHHEe

Crpoxa Swift cocToUT M3 XOIDOBEIX Touek Unicode
crnocofaMu.

let str = "NI@®!"

PasnesieHHe CTpPOKXK

Crpokxa ,

Array (str.characters)

unicodeScalars - 3To0 xomne kxomna Unicode,

dBIFEeTCd OOHUM XlacTepoM rpadem,

// [nﬁ"’ "D " , n@vv, n!n]

Ero MOXHO pPasloOXHTb M 3aKOLHUPOBATb HECKONBKHMH

B characters gBnsorca Unicode pacmupenzHon rpadeMsl KiacTepb

KOTOpHIE COCTAaBIIdIOT CTPOKY (oBpaTuTe BHUMAHHE, UYTO l
HO 3 XOmoBHIX nyHkTa — 3607, 3637, 3656), momTOMy OIHHA

Pe3yIbTUPYIONErO MacCHBa HE COBMNAmaeT C OJIMHOM characters ):

str.unicodeScalars.map{ $0.value }

3637, 3656, 128076, 9312, 33]

Bel MOXeTe KOOHPOBATL M pasnararb CTpoku kxak UTEF-8 (mocmemoBartenbHOoCcTh UInt8 s) wmnu UTE-16

(mocnepoBsartenbHOCThL UIntl6 s):

Array (str.utf8) // (224, 184,

145,

160,
Array (str.utfle) // [3607, 3637,

OJJIHHAa

33]

CTPOKH H HTepauHd

characters crtpoxu, unicodeScalars

IONYyUYUThb MX count u mepebpaTh HUX:

181, 224, 185, 136, 240, 159, 145, 140, 226,

56396, 9312, 33]

utf8 m utfl6 - sTO BCe XoOnnexudd S, ODTOMY BE MOXETE

These operations are NOT necessarily fast/cheap!

// NOTE:
str.characters.count // 4
str.unicodeScalars.count // 6
str.utf8.count // 17
str.utfl6.count /] 7
for ¢ in str.characters { //
for u in str.unicodeScalars { //
for byte in str.utf8 { //
for byte in str.utflé6 { //
Unicode
YcTanoBXa 3HaYEHHH
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Hcnons3oBaHHe Unicode xHanpsamyio

var str: String = "I want to visit 00, Mocksa, Hﬁi'th)Qand goo. a»
var character: Character = "O"

Hcnons3oBaHHE mwecTHaguaTepPHYHBIX 3HaAYeHHH

var str: String = "\u{61}\u{5927}\u{lF34E}\u{3C0}" // allm
var character: Character = "\u{65}\u{301}" // é = "e" + accent mark

Of6patute BHUMaHue, uTo Swift Character MoOXeT COCTOYTb M3 HECKONBKHX KOIOBEIX Touek Unicode, HO
NpenCTaBlIdeTCd OOUHOYHEIM CHUMBOIOM. JTO HA3BIBAETCH PACUHPEHHBIM KlacTepoM rpadeM.

KoueBepcHH

String —-> Hex

// Accesses views of different Unicode encodings of “str’
str.utf8

str.utflé6

str.unicodeScalars // UTF-32

Hex -> String

let value0O: UInt8 = 0x61
let valuel: UIntl6 = 0x5927
let value2: UInt32 = 0x1F34E

let string0 = String(UnicodeScalar (value0)) // a
let stringl = String(UnicodeScalar (valuel)) // [
let string2 = String(UnicodeScalar (value2)) // [

// convert hex array to String
let myHexArray = [0x43, 0x61, Ox74, 0x203C, 0x1F431] // an Int array
var myString = ""
for hexValue in myHexArray {
myString.append (UnicodeScalar (hexValue))

}
print (myString) // Cat!'l

Of6paTtuTe BHUMaHue, uTO nnd UTF-8 u UTF-16 mnpeobpa3oBaHHe He Bcerma Jlerxo, IIOTOMYy UTO Takue Belu,
xax emoji, He MOryt OBTH 3aKOOUPOBAHbE C OnHMM 3HaueHueMm UTF-16. TpebyeTcd cypporaTtHad rnapa.

PeBepCHBHBIE CTPYHBI
2,2
let aString = "This is a test string."

// first, reverse the String's characters
let reversedCharacters = aString.characters.reverse ()

// then convert back to a String with the String() initializer
let reversedString = String(reversedCharacters)

print (reversedString) // ".gnirts tset a si sihT"
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let reversedCharacters = aString.characters.reversed()
let reversedString = String(reversedCharacters)

CTPOKH BEpPXHEro H HHXHEero pervucTpoB

YTOoOBI conernaTb BCe CHMBOIJBI B CTPOKOBOM HIIM HHXHEM pPErucTpe:

2,2

let text = "AaBbCc"
let uppercase = text.uppercaseString // "AABBCC"
let lowercase = text.lowercaseString // "aabbcc"

let text = "AaBbCc"
let uppercase = text.uppercased() // "AABBCC"
let lowercase = text.lowercased() // "aabbcc"

lIpoBepbTe, CONEPXHT JH String cHMBOJEI H3 3amaHHOro Habopa

Byx BBl

let letters = CharacterSet.letters

let phrase = "Test case"
let range = phrase.rangeOfCharacter (from: letters)

// range will be nil if no letters is found
if let test = range ({
print ("letters found")
}
else {
print ("letters not found")

2,2

let letters = NSCharacterSet.letterCharacterSet ()

let phrase = "Test case"
let range = phrase.rangeOfCharacterFromSet (letters)

// range will be nil if no letters is found
if let test = range {
print ("letters found")
}
else {
print ("letters not found")

HoBag ctpykTypa CharacterSet kxoTopad Takxe coemuHdeTcd C kiaaccoM Objective-C NSCharacterSet
onpenendeT HECKOIbKO NpeloNnpeneleHHBIX MHOXECTB:

® decimalDigits

. capitalizedLetters
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. alphanumerics
. controlCharacters
. illegalCharacters

. u Bonblle Bbl MOXeTe HAUTU B Cchiike NSCharacterSet

Brl TakXe MOXeTe ONpeIneNuTh CBOH COOCTBEeHHBH HAGOP CHMBOIOB:

3.0

let phrase = "Test case"

let charset = CharacterSet (charactersIn: "t")

if let _ = phrase.rangeOfCharacter (from: charset, options: .caselnsensitive) {

print ("yes")
}
else {

print ("no")

2,2

let charset = NSCharacterSet (charactersInString: "t")

if let _ = phrase.rangeOfCharacterFromSet (charset, options: .CaselInsensitiveSearch, range:
nil) {
print ("yes")
}
else {
print ("no")

Bl TakXe MOXeTe BKIIOUUTH OHAlla30H:

3.0
let phrase = "Test case"
let charset = CharacterSet (charactersIn: "t")
if let _ = phrase.rangeOfCharacter (from: charset, options: .caselnsensitive, range:

phrase.startIndex..<phrase.endIndex)) {
print ("yes")

}

else {

print ("no")

KosmnuecTBO onxneuuﬁ CHMBOJIQ B CTPOKY

YuuTeiBag String u Character

let text = "Hello World"
let char: Character = "o"

Mel MOXeM [OOCUYHTATb KOJIHUYECTBO a3, kKorma Character mnogBngeTcd B String HCIIONBb3Y4A

let sensitiveCount = text.characters.filter { $0 == char }.count // case-sensitive
let insensitiveCount = text.lowercaseString.characters.filter { $0 ==
Character (String(char) .lowercaseString) } // case-insensitive
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YOasuTh CHMBOJIBEI M3 CTPOKH, He ONpeleJieHHOH B Set

2,2
func removeCharactersNotInSetFromText (text: String, set: Set<Character>) -> String ({
return String(text.characters.filter { set.contains( $0) })
}
let text = "Swift 3.0 Come Out"

var chars =
Set ([Character] ("abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLKMNOPQRSTUVWXYZ" .characters))

let newText = removeCharactersNotInSetFromText (text, set: chars) // "SwiftComeOut"
3.0
func removeCharactersNotInSetFromText (text: String, set: Set<Character>) -> String ({

return String(text.characters.filter { set.contains( $0) })

let text = "Swift 3.0 Come Out"

var chars =

Set ([Character] ("abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLKMNOPQRSTUVWXYZ" . characters))
let newText = removeCharactersNotInSetFromText (text: text, set: chars)

fopMaTHPOBAHHE CTPOXK

Benyume HyJH

let number: Int = 7
let strl String (format: "%03d", number) // 007
let str2 = String(format: "$%$05d", number) // 00007

ducJyia nocJie OeCATHYHOro paspsna

let number: Float = 3.14159
let strl = String(format: "%.2f", number) // 3.14
let str2 = String(format: "%.4f", number) // 3.1416 (rounded)

JecsaTHYHOE YUHCJIIO OO mecTHAOUATEePHYHOro

let number: Int = 13627
let strl = String(format: "%2X", number) // 353B
let str2 = String(format: "%2x", number) // 353b (notice the lowercase b)

B xauecTBe anbTepHATHBBE MOXHO HCIONbL30BaThb CHeHHaHHBHpOBaHHHﬁ HHHUIHAIIHU3aTop, KOTOpHﬁ nmernaeT TO

Xe camoe:

let number: Int = 13627
let strl = String(number, radix: 16, uppercase: true) //353B
let str2 = String(number, radix: 16) // 353b

JecsaTHUYHOE UYHCJIO C NIPOH3BOJIBHBIM YHCJIOM OCHOBAHHH

let number: Int = 13627
let strl = String(number, radix: 36) // aij
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Radix - Int B [2, 36]

lIpeo6paszsoBaHue cTpoxH Swift B UHCJIOBOH THN

Int ("123") // Returns 123 of Int type

Int ("abcd") // Returns nil

Int ("10") // Returns 10 of Int type

Int ("10", radix: 2) // Returns 2 of Int type
Double ("1.5") // Returns 1.5 of Double type
Double ("abcd") // Returns nil

O6paTHTe BHHMaHKEe, UYTO IIPH BEBEIINIOJIHEHHH 23TOI'O BO3BpallaeTCd Optiomal 3HaUeHHe, KOTOpoe LOIXHO OBIT b

pasBopauruBaTECd COOTBETCTBYIIIHUM o6pa30M repen HCIOIb3OBAHHEM.

Hrepauusa CTpOX

3.0

let string = "My fantastic string"
var index = string.startIndex
while index != string.endIndex {

print (string[index])
index = index.successor ()

[MpuMeuanune: endIndex mocne XoHLA CTPOKHM (T.e. string[string.endIndex] gBngercd omubKoH, HO

string[string.startIndex] B mnopgmnke). Kpome Toro, B mycTodu crtpoke ( "" ) string.startIndex ==
string.endIndex true . He 3afynbTe MNPOBEPUTH IMYyCThlE CTPOKH, Tak Kak Bbl HE MOXeETe BEI3BATb
startIndex.successor () B NOYyCTOH CTpPOKe.

3.0

B Swift 3 uupmexcel String 6onbme He HMEOT successor () , predecessor() , advancedBy(_:) ,
advancedBy (_:1imit:) wunu distanceTo(_:)

BMecTO 3TOro 5TH ONIepalliM I[epeMelaloTCd B KONNEeKLMIO, KOTOpad Telepb OTBedaeT 3a yYBelIHYeHHe U

YMEHbIIEHHE CBOHX HHIOEKCOB.

NOoCTYyHIHEIMH MeTomaMu gBugiorcd .index (after:) , .index(before:) u .index(_:, offsetBy:)

let string = "My fantastic string"
var currentIndex = string.startIndex

while currentIndex != string.endIndex {

print (string[currentIndex])
currentIndex = string.index(after: currentIndex)

[pumevanue. Mol mcnonb3yeM currentIndex B KaueCTBEe HMEHH [IEPEeMEeHHOM, dYTOoOb uH30eXarb NYyTAaHHLB C

MerongoM .Iindex

U, HanpuMep, €CHIH BBl XOTHTE I[OHTH IPYIHUM NYTEM:

3.0
var index:String.Index? = string.endIndex.predecessor ()
while index != nil {

print (string[index!])
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if index != string.startIndex {

index = index.predecessor ()
}
else {

index = nil

(Mny BEI MOXEeTe MNPOCTO IEepPeHEeCTH CTPOKYy CHauala, HO eCNIH BaM He HYXHO MNPOXOINHUTh BeChb IIYTh uepes
CTPOKY, BB, BEPOH4THO, NPENIOuYlH Obl TAKOH MeTOm)

3.0
var currentIndex: String.Index? = string.index (before: string.endIndex)
while currentIndex != nil {
print (string[currentIndex!])
if currentIndex != string.startIndex {
currentIndex = string.index (before: currentIndex!)
}
else {
currentIndex = nil
}
}
puMeuanue. Index - 5TO TuUlm o06BekTa, a He Int . Bbl He MOXeTe MONYUYUTh OOCTYI K CHUMBOINY CTPOKHU

ClenyrnuM o6pa30M:

let string = "My string"
string[2] // can't do this
string.characters[2] // and also can't do this

Ho BBl MOXeTe MONYUYHTb KOHKPETHHH HHIEKC CIEeOVIONHM O0pasoM:

3.0
index = string.startIndex.advanceBy (2)
3.0
currentIndex = string.index(string.startIndex, offsetBy: 2)

I MOXeT BEepHYThCd Hasal CIeIyIIHM O0pasoM:

3.0

index = string.endIndex.advancedBy (-2)

currentIndex = string.index(string.endIndex, offsetBy: -2)

Ecnu BBl MOXeTe IIPEBEICHUTE TI'PAHHUILEI CTPOKHW HIH XOTHUTE yKas3aThb JIMMHT, BBl MOXETE HCIOIbB30BaATH:

3.0

index = string.startIndex.advanceBy (20, limit: string.endIndex)
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currentIndex = string.index(string.startIndex, offsetBy: 20, limitedBy: string.endIndex)

B xauecTBe AlbTEPHATHBEI MOXHO IIPOCTO nepe6HpaTb CHMBOIIBI B CTpOKe, HO 3TO MOXeEeT OBITL MeHee
IIOJIEe3HO B 3aBHCHMOCTH OT KOHTEKCTa:

for ¢ in string.characters {
print (c)

YoanuTe Bemymme H 3anHHe WhiteSpace u NewLine

let someString = " Swift Language \n"
let trimmedString =

someString.stringByTrimmingCharactersInSet (NSCharacterSet.whitespaceAndNewlineCharacterSet ())
// "Swift Language"

Meton stringByTrimmingCharactersInSet Bo3BpamaeT HOBYVIO CTPOKY, BHIIOIHEHHVIO NIYTEeM YyHaleHHd C
ofoMX KOHIIOB CHMBOIOB String, comepxamuxcd B 3alaHHOM Habope CHMBOIOB.

Mel TakxXe MOXeM MNPOCTO YIOAlHUTb TONBKO HPOOEN HIK HOBYIO CTPOKY.

YOoaneHUe TONbKO HPOBenoB:

let trimmedWhiteSpace =

someString.stringByTrimmingCharactersInSet (NSCharacterSet.whitespaceCharacterSet ())
// "Swift Language \n"

YonaneHue TONbKO HOBOW CTPOKH:

let trimmedNewLine =

someString.stringByTrimmingCharactersInSet (NSCharacterSet.newlineCharacterSet ())
// " Swift Language "

3.0
let someString = " Swift Language \n"
let trimmedString = someString.trimmingCharacters (in: .whitespacesAndNewlines)

// "Swift Language"

let trimmedWhiteSpace = someString.trimmingCharacters(in: .whitespaces)
// "Swift Language \n"

let trimmedNewLine = someString.trimmingCharacters(in: .newlines)
// " Swift Language "
[lpuMeyaHue: BCe 5TH MeTOone mpHHamgiexar Foundation . Hcmombp3yHTe import Foundation ecnu

Foundation eme He HMOOPTHPOBAH uYepes ngpyrue 6ubmnuorexH, Taxkue kak Cocoa unum UIKit.
llpeo6pazoBaHHe CTPOKH B H M3 pmaHHex / NSData

drobel npeobpasoBaTh String B ¥ u3 Data / NSData, HaM HYXHO 3aKOOHPOBATL 3Ty CTPOKY C
omnpeneneHHOH KOOUPOBKOM. CaMblM HM3BeCTHbM dBundeTcd UTF-8 XOTOpHH NOpencrtaBndgeT cobod 8-6uTHoe
npencraBlieHre cUMBONOB Unicode, NPUTroOHBIX Od [Nepenaud UM XpaHeHud Ha ocHoBe ASCII-cucrteM. BoT
CIIHCOX BCeXxX HOOCTYNHBIX String Encodings
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String x Data / NSData

let data = string.data(using: .utf8)

let data = string.dataUsingEncoding (NSUTF8StringEncoding)

Data / NSData gmns String

let string = String(data: data, encoding: .utf8)

let string = String(data: data, encoding: NSUTF8StringEncoding)

PaspesieHue CTPOKH B MACCHB

B Swift BHI MOxXeTe nerxo pasmenuTb String Ha MaAacCHB, OTPEe3aB €ro ONpelelleHHHM CHUMBOIIOM:

3.0

let startDate = "23:51"

let startDateAsArray = startDate.components (separatedBy: ":") // ["23", "51"]°
2,2

let startDate = "23:51"

let startArray = startDate.componentsSeparatedByString(":") // ["23", "51"]°

Hnu xormpa rasnenuTrend HeT:

3.0
let myText = "MyText"
let myTextArray = myText.components (separatedBy: " ") // myTextArray is ["MyText"]
2,2
let myText = "MyText"
let myTextArray = myText.componentsSeparatedByString(" ") // myTextArray is ["MyText"]

llpouuTariTe CTPOKKU M CHUMBOIB OHIAWH: https://riptutorial.com/ru/swift/topic/320/CTpPOKU—U—CHUMBOIIEL
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rnasa 50: CTpyxTyps

Examples

OCHOBEI CTPYKTYP

struct Repository {
let identifier: Int
let name: String
var description: String?

3To ompenendgeT CTPYKTYypy Repository c TpeMd XpaHUMBIMH CBOHCTBAMHM, LelNouYucieHHbM identifier ,
CTPOKOBEIM name K HeofdszaTenbHEM description crpoxm. identifier u name gBIAIOTCHE KOHCTAHTaMH, Tak
xak OHM OblIM OOBYIBIEHH C NoMomblo let —-keyword. [locne yCTaHOBKHM BO BpeMd HHHLHANHK3ALKKU OHU HEe
MOTYT OBITH H3MeHeHb. ONHCAHHE — STO I[IepeMeHHad. H3MeHeHHe STOro napaMeTpa H3MeHdeT 3HaueHUe

CTPYKTYPHI.

Tune! CTPYKTYPBEl aBTOMATHUYECKH IIONYyUarOT YIIEHCKUH HWHHULIHAaIIUu3aTOp, €CIH OHH HEe OINpeleldiOT HHUKAaKHUX
CcOoBCTBEHHBIX COOCTBEHHBIX HHHULIHAIU3aTOPOB. CprKTypa monyvdaeT 4YIJIeH-HWHHUIHalIu3aTop, OaXe e€ClIH OH

COXPaHHI CBOHCTBA, KOTOPHIE HE HMEIOT 3HAYEHHH O YMOIUYAaHHIO.

Repository COODEpPXUT TPHU XPaHUMBIX CBOMCTBA, OINd KOTOPHEIX TONbKO description muMeeT 3HaueHUe IO
ymonuaHmo ( nil ). Jamnee oOH He ONpenendeT HUKAKUX COOCTBEHHBIX HHUIMHANHU3ATOPOB, [IOSTOMY OH

6ecrnnaTtHo InojydaeT HHHIHAIKU3aTOpP IO IMNOPAdNKY:

let newRepository = Repository(identifier: 0, name: "New Repository", description: "Brand New
Repository")

CTPyKTypH SBJISIOTCH THIAMH 3HaYEHHH

B oTnuuMe OT KIaCCOB, KOTOPBIE INEPEeNaloTCd IO CChUIKE, CTPYKTYPH [IepenarTCcd NYyTEeM KOMIHWPOBAHUL:

first = "Hello"
second = first
first += " World!"
// first == "Hello World!"
// second == "Hello"
CTpoka — ®TO CTPYKTypa, IOSTOMYy OHA KOIUPYeTCd PH Ha3HAUEHUU.

CTPYKTYPEl TakXe He MOTI'yT CPaBHHBAaTbCHd C HCIIONb3OBAHHEM OllepaTopa HIEHTHYHOCTH:

windowO === windowl // works because a window is a class instance
"hello" === "hello" // error: binary operator '===' cannot be applied to two 'String' operands

Kaxpmele OmBa sK3eMIndpa CTPYKTYPbl CUHTAOTCH HOEHTHUYHBIMH, €CIH CPaBHHUBATbH HX PAaBHBIMH.

B COBOKXYIIHOCTH STH UEPThH, KOTOPLE PAa3NHUAOT CTPYKTYPHEl M3 KIACCOB, UBIJIOTCHE TEM, UTO IelaeT THIIb
1LIEHHOCTEH CTPYKTYP.

MyTHpOBaHHE CTPYKTYPBI

MeTon CTPYKTYPH, KOTOPBEHE MeHIEeT 3HaueHHEe CaMOM CTPYKTYPH, NOIXEH UMEThb OpedHKC KIIOYeBOrO CIOBAa
mutating

struct Counter ({
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private var value = 0

mutating func next () {
value += 1

Korma Bel MOXeTe HCIOJIb3OBaTh My THPYIIOUHE MeTO[nbI

Metomel mutating DOCTYMNHBEI TONbLKO OJI8 3HAUYEHHH CTPYKTYPH BHYTPH IE€PEMEHHBIX.

var counter = Counter ()
counter.next ()

EciH Bbl HE MOXETe HCIOJIL30OBAaTh My THpPYIIOIHE MeTO/nbI
C mpyro# crTopoHhe, mutating MeTomsl HE DOCTYMNHBE IO 3HAUEHUIM CTPYKTYPH BHYTPH KOHCTAHT

let counter = Counter ()
counter.next ()

// error: cannot use mutating member on immutable value: 'counter' is a 'let' constant

CTPYKTYypPE HE MOTYT HaclenoBaThb

B oTnuure oOT KXmnaccos, CTPYKTYPBl HEe MOI'yT HaCJIeOoOBaThb:

class MyView: NSView { } // works
struct MyInt: Int { } // error: inheritance from non-protocol type 'Int'
OmHaKO CTPYKTYPH MOTIYT IPHHHMATbL MIPOTOKOIH:

struct Vector: Hashable { ... } // works

JocTyn X YJIeHaM CTPYKTYPhI

B Swift CTPYKTYpPBE HCHOIBL3VIOT NPOCTOH «TOUEUHBIH CHHTAKCHC» IId LOCTyIa K CBOMM YIE€HaM.

Hanpumep:

struct DeliveryRange {

var range: Double

let center: Location
}
let storelocation = Location(latitude: 44.9871,

longitude: -93.2758)
var pizzaRange = DeliveryRange (range: 200,
center: storelLocation)

Bl MOXeTe MONy4YHUTb NOCTYMN (pacrneuyaTaTb) OHANAa30H CIeNyImuM o6pasoM:
print (pizzaRange.range) // 200
Bul maxe MOXeTe MONYYHUThb NOCTYIN K uJeHaM 4YJIeHOB, HCIONb3yd TOUYEUHHIM CHHTAKCHC:

print (pizzaRange.center.latitude) // 44.9871
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Homo6HO TOMY, Xax BBl MOXETEe UHTAThb 3HAUEHHUd C CHHTAKCHCOM TOUEK, Bbl TakXe MOXeTe Ha3HauUhuThb HX.

pizzaRange.range = 250

lMpouuTrarite CTPYKTyphl OHNAWH: https://riptutorial.com/ru/swift/topic/255/cTpykTyphl
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rnasa 51: YmnpaBneHHe naMsaTbIo

Berynaenune

B 5TOM pasfelle ONUCBIBAETCY, KaK U KOrga Cpelna BhINONHeHHd Swift monXHa BLHOENdTh NAMATh OiId
CTPYKTYP [OAHHBIX NPUIOXEHHH M KOr'ga 3Ta [NaMdThb JONXHA ObITb BOCCTAHOBIEHA. I[I0 YMONYAHUIO SK3EMIIIaph
Klacca MNONIEePXKH MMaMdTH YIpPaBIgiOTCd MOCPEINCTBOM MONCUYEeTa CChUIOK. CTPYKTYpPhl BCErma MepenamTCcd
IIyTeM KOIIHMPOBAHHA. qTOGbI OTKa3aTbC4d OT CXEeMbl YIIPABIEHUA ECTpOeHHO;I IIaM4dTbKO, MOXHO HCIIOIbB3OBATH
ctpykTypy [ Unmanaged ] [1]. [1l]: https://developer.apple.com/reference/swift/unmanaged

3aMedYaHHda

Korpma ucnosamb30BaTh cJjaboe xJnmoueBOe CJIOBO:

CnemyeT HCIONL30BaATh weak KIOueBOe CIOBO, €CIHH CCHUIOYHBIHE O6BEXT MOXeT ObiTb OCBOOOXIEH 3a BpeMd
XHM3HU OOBexTa, COomepXaumero CCHUIKY.

Korma HcCnoJsp30BaTh KJNOUEeBOE CJIOBO unowned:

unowned —KJiIOY€BOE CIOBO CIEeOYyeT HCIONb30BATb, E€CIH OOBEKT CCBIIKM HE OXHIaeTCs OCBOOOXIDAThCH B
TeYyeHHe BCEero cpoka Clnyx0el ofbexTa , IOepXalHdd CCHUIKY .

JloBymxH

YacTag omubxka 3akirouaeTcd B TOM, 4YTOOb 3abbBITb CO30aBaTb CCBIIKM Ha OOBEKTH, KOTOPHIE IONXHB XHUTb
Iocne z3aBepmeHud PyHKLHUH, HANPHUMEP, MEHEeOXepPOB MECTOIOINOXEeHHd, MEeHEeINXepPOB IOBUXEeHHUd U T. [.

pumep:

class A : CLLocationManagerDelegate
{
init ()
{
let locationManager = CLLocationManager ()
locationManager.delegate = self
locationManager.startLocationUpdates ()

3ToT npuMep He OymeT paboTaTh IOONXHBEIM 00pas3oM, Tak Kak MeHeOXep MEeCTOINOIOXeHHH OCBOOOXIaeTcd
rocne BO3BpalleHHd HHHULHAaNHU3aTopa. [IpaBHUNIbHOE peElleHHEe — CO3haTb CHIBHYIO CCHUIKY B KadeCTBe
MepeMeHHOH SK3eMiindpa:

class A : CLLocationManagerDelegate
{
let locationManager:CLLocationManager

init ()

{
locationManager = CLLocationManager ()
locationManager.delegate = self
locationManager.startLocationUpdates ()

Examples

CnpaBqume LIHKJBI M cJlabele CCBUIKH
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FasoBrlH HukJ (WUIW [HKJI COXPaHEHHd ) HasBaH Tak I[IOTOMY, YTO OH yKasbBaeT LukiI B rpade OOLEKTOB

g
\p

closure + 8
+ B
MyObject Swift capture context
Kaxnmag crTpenka ykasbBaeT, dYTO OINMH OOBEKT CcoxpaHdeT OPYryio (CHIbHAd CChIIKa) . ECIH LUKI He

CIIOMaH, IIaM4dTb OI4d 3THUX 06BbEeXTOB HHKOrjOa He 6y.|:le'r ocBoboxneHa .

UK COXPaHEeHHd CO3maeTcd, KOorma OBa SK3eMIdpa KIaCCOB CChUIAIOTCd IPpYyr Ha mpyra:

class A { var b: B? = nil }
class B { var a: A? = nil }
let a = A()

let b = BY()

a.b = b // a retains b

b.a

Q

// b retains a -- a reference cycle

Oba 2K3eMIIdpa OHH 6yﬂyT XHUTb OO TeX II0op, II0OKa IMNporpaMMa HE 3aBEepUHUuTCd. 5TO LUK COXPAaHEHHUd .

Cnabrle CCBHIJIIKH

Yrobrl uzbexaThb LIUKIJIIOB COXPaHEHHud, HCHOHBByﬁTe KIIoueBoe CINOBO weak unu unowned Ipyu CO3LaHHuHu
CCBIJIOK IHOJId TIPEPbBIBAHHYd ILIHMKIOB COXPAaHEHHd.

class B { weak var a: A? = nil }

Cnabrole unu HeOHyGHHKOBaHHMe CCRIIIKH He 6yﬂyT YBEIHWUHBATbE KOJIHUECTBO CCBIUIOK 3SK3eMIlndpa. OTU CCHIIKHU

He CHOCOBCTBYIOT COXPAaHEeHMO LMKIOB. Cnafad ccellka CTAHOBHTCH nil xorpma cceularmuicyd Ha Hee O0BeKT
ocBoboxmaeTcd.

b // a retains b
b.a = a // b holds a weak reference to a —-— not a reference cycle

a.b

HpH paGOTe C 3aTBOPaMH BElI TakXe MOXeTe HCIOIb30BaThb weak U unowned cHucku 3axBaTa .
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YnpaBieHHE MaMATbIO BPYYHYIO

[lpyu B3auMomeHcCcTBHU C API-umHTepdercoM C MOXHO OTMEHHTbH KOHTPONBHBIH cuyeTumk Swift. 3To mocruraercd
C TIOMOLIBIO HEeyINpaBlIdgeMblX OOBEKTOB.

Ecnu BaM HYXHO ykKasaThb ykasaTeinb THIa Ha dyHkumo C, uHcnons3yHTe MeTon toOpaque Unmanaged
CTPYKTYPH ONd [ONydYeHHS HeobpaboTaHHOrO ykasaTend u fromOpaque Oid BOCCTAHOBIEHHHd HCXOLHOTO
SK3eMIIgpa:

setupDisplayLink () {
let pointerToSelf: UnsafeRawPointer = Unmanaged.passUnretained(self) .toOpaque ()
CVDisplayLinkSetOutputCallback (self.displayLink, self.redraw, pointerToSelf)

func redraw(pointerToSelf: UnsafeRawPointer, /* args omitted */) {
let recoveredSelf = Unmanaged<Self>.fromOpaque (pointerToSelf) .takeUnretainedValue ()
recoveredSelf.doRedraw ()

OfpaTHTe BHHMAHHE: €CIH BH HcCHonb3yeTe passUnretained u aHamnoru, HEOOXOOHUMO MNPHHATHL BCE MEPH
NpenoCTOPOXHOCTH, XKak B clydYae Cc unowned CCBUIKAMH.

UYToBEl B3aMMOLEHCTBOBATHL C ycTapeBmuMu API Objective-C, MoxHO Obimo 6B BPYUHYIO MOBIHUATH Ha [OOCYET
CCBIIOK Ha ONpeneneHHBH 06BekT. [nd sToro Unmanaged HMeeT COOTBETCTBVIANME MeTompl retain u release

Tem He MeHee, 06Olee XenaTelbHO UHCIONbL30BaTh passRetained u takeRetainedValue , xoropne
BLHIIIONIHSIOT COXPAaHEeHHEe Iepel BO3BPaTOM pe3ylbTaTa:

func preferredfFilenameExtension (for uti: String) -> String! {
let result = UTTypeCopyPreferredTagWithClass (uti, kUTTagClassFilenameExtension)
guard result != nil else { return nil }

return result!.takeRetainedValue () as String

OTH pemeHUd BCerma OONXHB ObITb B MOCHENHIGO Ouepenb, U H3blKOBble API-unHTepdeHCh Bcerma OynyT
npennodTHUTEeNbHee.

[lpounuTaknTe YHNpaBIeHHe MaMdThIO OHNAWH: https://riptutorial.com/ru/swift/topic/745/ynpaBnenue—
[1aMs T biO
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rnasa 52: Yreepxmenue OTCPOUKH

Examples

Korpma ucnoJsib30BaTh 3asBJIEHHE O nepeHoce

Onepatop defer cocrourT usa 6rnoka koma, KOTOPHHE OyOEeT BLIIONHATHLCH [IPH BO3BpaTe PYHKLUHUM KU LOIXEH
HCIONb30BATHCH ONd OYHUCTKH.

Kax CBudT guard 3agBIeHHd [OOWPSIOT CTHIb PAHHEIrO BO3BPAlEHHd, MHOIO BO3MOXHEIX NYTEeH Oid
BO3BpalleHHd MOTYT CymecTBoBaTh. Omnepatop defer mnpemocTaBndeT KOO OUYHUCTKH, KOTOPHIH 3aTeM HEe HYXHO
MOBTOPHATL KaXIbH pas.

OH TakXe MOXET CBKOHOMUTH BpeMd IIpPpH OTilanke Hu HpO¢HHHpOBaHHH, IIOCKOIIBKY MOXHO usbexaThb yTeuexk
IIaMdTH W HEHCIIONb3YEMBIX OTKPEBEITEIX PECYPCOB H3—3a 3abBITOH OUUCTKH.

Ero MOXHO HCHIONIBb30BATh HONd OCBOOOXIeHHd Oydepa B KOHUe ODYHKLHH:

func doSomething () {
let data = UnsafeMutablePointer<UInt8> (allocatingCapacity: 42)
// this pointer would not be released when the function returns
// so we add a defer-statement
defer {
data.deallocateCapacity (42)
}

// it will be executed when the function returns.

guard condition else {
return /* will execute defer-block */

} // The defer-block will also be executed on the end of the function.

OH TakXe MOXET HCINONB30BaTbCH OIS 3aKPLITHd PECYPCOB B KOHLE QYHKILHH:

func write(data: UnsafePointer<UInt8>, datalength: Int) throws {
var stream:NSOutputStream = getOutputStream ()
defer {
stream.close ()

let written = stream.write(data, maxLength: datalength)
guard written >= 0 else ({
throw stream.streamError! /* will execute defer-block */

} // the defer-block will also be executed on the end of the function

Korpa HE HCHOJNL30BaTh ONepaTop OTCPOYKH

[lpu HCNONbL30BAHUU HHCTPykUuu defer-omnepartopa yb6emurech, UYTO KOO OCTAETCd UYHTAEMBIM, U MNOPLLOK
BLIIONHEHHUS OCTAaeTCd HCHBIM. HampuMmMep, cClemyiinee HCIONb3OBaHHe omnepartopa defer-statement memnaert
NOP4InOK BBIIOINHEHHd M PYyHKLUHIO KOOLa TPYOHO IOHYTh.

postfix func ++ (inout value: Int) —-> Int {
defer { value += 1 } // do NOT do this!
return value
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[lpounTakiTe YTBepxneuue OTCPOUYKH OHNAHH: https://riptutorial.com/ru/swift/topic/4932/yTBepxneHue—
OTCPOUYKH
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rnasa 53: yHxuHH

Examples

OCHOBHOE HCHNOJIb3OBaHHE

PYHKLUU MOTYT ObIThb OOBLIBIEHB 6e3 MapaMeTpPOB HIW BO3BPANAEMOI0 3HAUYEHWd. EIWHCTBEHHOM HEOOXOOUMOU
uudopmanuer gsundercd uMd ( hello B sTOM Cnyuae).

func hello ()
{
print ("Hello World")

BuizoBuTe GyHKUMIO 6e3 napaMeTpoB, 3alucaB ee UMY, a 3aTeM NYyCTYIO apy ckobox.

hello ()
//output: "Hello World"

SYHKLUHH C NapaMeTpaMH

PYHKLUMH MOTIYyT MNPHHHMATH MapaMeTps, dYTOOB MX QYHKLUHMOHAIBHOCTBL MOrna OBTh H3MEHEeHa. llapaMeTpel
3a0aloTCd Kak CIHCOK, Pas3melieHHbH 3aldThiMH, C yKasaHHeM HX THIIOB U HMEH.

func magicNumber (numberl: Int)
{

print ("\ (numberl) Is the magic number")

Npumeuanune. CuHTakcuc \ (numberl) dgBungerTcd 6as30BOH HHTEPIONILHEH CTPOK W HCIONbB3YETCd OJd BCTABKHU
Henoro B String.

@yHKLII/H/I C IapaMeTpaMK BBI3BIBAOTCY IIYyTEeM YKa3aHHUuI prHKLII/H/I IO HMMEHH UM IIoma4dYu BXOIOHOI'O 3HAUYEHHI
THIla, HCIIOIbB3yeMOI'O B OOBbABIEHUHU ClDyHKLH/II/I.

magicNumber (5)

//output: "5 Is the magic number
let example: Int = 10

magicNumber (example)

//output: "10 Is the magic number"

ioboe 3HaueHue Tuna Int Morno 6GeITb HCHONL30OBAHO.

func magicNumber (numberl: Int, number2: Int)
{

print ("\ (numberl + number2) Is the magic number")

Korma &yHKLHS HCIOIbB3YEeT HECKOJIbKO IIapaMeTpOB, HMd II€PBOro IapaMeTpa He TpebyeTcs Iis MNepBOro, a
UMeeT ClIenylKiue napaMeTpH.

let ten: Int = 10

let five: Int = 5
magicNumber (ten, number2: five)
//output: "15 Is the magic number"

Hcrnonb3yHTe BHEIHHE HMeHa [apaMeTpoOB, 4YTOOH CHelaTh BEI3OBH OYHKLUUH 6oree uyuTabenbHBIMH.
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func magicNumber (one numberl: Int, two number2: Int)

{

print ("\ (numberl + number2) Is the magic number")

let ten: Int = 10
let five: Int = 5
magicNumber (one: ten, two: five)

YCTaHOBKAa 3HAUYEHHd 10 YMOIIUaHHUIO B OOBbABIEHUHU @yHKHHH IIO3BONIIET BEI3EIBATDH ¢yHKHH@ 6es BBOIOLAa KaKHX—

mu6O0 BXONOHBIX 3HAUEHUHH.

func magicNumber (one numberl: Int = 5, two number2: Int = 10)

{

print ("\ (numberl + number2) Is the magic number")

magicNumber ()
//output: "15 Is the magic number"

BosBpamaeMsle 3HaYeHHd

@yHKHHH MOI'yT BO3BpallaTb 3HAUEHHY, 3alaBad THUII [IOCJIe CIIMCKa IIapaMeTpOB.

func findHypotenuse (a: Double, b: Double) -> Double

{
return sqgrt((a * a) + (b * b))

let ¢ = findHypotenuse (3, b: 5)
//c = 5.830951894845301

@yHKHHH TaxkxXe MOTI'YT BO3BpalaThb HECKOIBKO 3HAUEHUHU C ITIOMOIBEO KopTexeﬁ.

func maths (number: Int) -> (times2: Int, times3: Int)
{
let two = number * 2
let three = number * 3
return (two, three)
}
let resultTuple = maths(5)
//resultTuple = (10, 15)

OmubxH

Ecnu BBl XOTHUTEe, uTOOB QYHKLIMUA , UYTOOB OBITL B COCTOYHUU OPOCHUTL OmHOKMH, BaM HYXHO no6aBuUThb throws
KIFOYEBOI'O CIIOBa I[OCHIe CKOBOK , KOTOPBIE COIEepXaT aplyMeHTHI:

func errorThrower ()throws -> String {}

Korma BBl XOTHTe BHIOPOCHTH OmMHOKY, HCIOIbB3YHTE KIIOUeBOe CNoBO throw

func errorThrower ()throws -> String {
if true {
return "True"
} else {
// Throwing an error
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throw Error.error

Ecnu BBl XOTHUTe BBEI3BATH @yHKHWO, KOTOpad MOXEeT BBI3BATH omu6Ky, BaM HYXHO HCIIOIbB30OBATb KIIOUEBOE

cnoBo try B 6Bunoke do :

do {
try errorThrower ()

[lonpobuee o ommbkax Swift: Omubru
MeTOoxnb!

MeTomel 3x3eMnaspa - 2TO0 PYHKIHWH, OTHOCHIHECd K »2ka3eMnngdpam Ttuna B Swift ( xmacc , crpyxrtypa ,

IIepedrucCliieHue HUIH IPOTOKONI ) . MeTomel THIIa BBI3LIBAIOTCY 10 caMoOMy THIIY.

MeTonmsl 3K3eMIIsSpa

MeTonel DK3EMIINIAPOB OINPeneldatoTCcd C obwaBnenuem func BHYTPHU OIPeleleHUd THIIa HIHW B pPaClHpeHHHr .

class Counter {
var count = 0
func increment () {
count += 1

MeTon skaeMmnndpa increment () BeIBEIBAETCH B sk3eMnndpe knacca Counter :

let counter = Counter () // create an instance of Counter class
counter.increment () // call the instance method on this instance

MeTonel TuIIA

MeTomel THUNOB ONpenenstorcd co static func xmoueBbmMH cnoBamMu static func . (Ong xnaccoB class func

orpenendeT MeTOon THIIA, KOTOpHﬁ MOXeT OBITh rnepeoripeneileH rnomkiaccaMu. )

class SomeClass {

class func someTypeMethod () {
// type method implementation goes here

SomeClass.someTypeMethod () // type method is called on the SomeClass type itself

NapameTprr Inout

PYHKLHUU MOTI'YT H3MEHAThH IIepelaHHbe MM IIapaMeTphl, €CIH OHH OTMeueHbl KIIOUeBHIM CIOBOM inout . I[lpu
nepenaue napamMeTrpa inout @YHKLHHM, BBEI3BIBAIANUH HONXeH NOOABUTL & K MNepelaBaeMOH MNEePEeMeHHOH.

func updateFruit (fruit: inout Int) {
fruit -= 1
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var apples = 30 // Prints "There's 30 apples"
print ("There's \ (apples) apples")

updateFruit (fruit: &apples)

print ("There's now \ (apples) apples") // Prints "There's 29 apples".

5TO NO3BONIET IIPUMEHIdThb CCBUIOUHYIO CEeMaHTHKY K THIIaM, KOTOpPEIE OBBLIYHO UMEIOT CEeMaHTHuKy 3HAUYEHUH .

CHHTaKCHC 3akphITHA TPeHIHHra

Korma HOCHeﬁHHﬁ rnapaMeTp ¢yHKHHH dBII4deTCd 3aMbIKaHHEM

func loadData (id: String, completion: (result: String) -> ()) {
//

completion (result:"This is the result data")

$yHKLME MOXeT OBITh BBI3BaHa C IIOMOMmMBIO CHHTakcuca Trailing Closure

loadData ("123") { result in
print (result)

OnepaTopsl — 3TO PYHKIHH

OnepaTopsl, Takue kakx + , — , 2?7 4BILIOTCdA CBoero pona PyHKUHEH C HCINONb30BaHHEM CHMBOIOB, a He
6ykxB. OHHU BEI3BLIBAIOTCH HHaue, uYeM QYHKIHH:

® Ilpeduxc: - x
® Infix: x + y

® Postfix: x ++

Bel MOxeTe Gomnblle y3HATbh OO OCHOBHEIX ONepaTopax M PaCHHpeHHbBIX olepaTopax Ha d3blke Swift
Programming.

BapuHangHuecKHe IapaMeTpsl

HHOrma HEBO3MOXHO ykKasaTh KOIHWYECTBO INapaMeTpPOB, KOTOPbIE MOTIYT MOHAamOOHThCH GYHKLUHWH. PaccMOTpPHUM
GYHKLHIO sum

func sum(_ a: Int, _ b: Int) -> Int {
return a + b

OTO OTIHUYHO MNOOXOOUT MOId HAXOXOEHUI CYMMBI OBYX UYHCEIll, HO OI4d HAXOXIEeHHWYd CYMMBI TpeX Mbl OOJIXHEI

Oy OBl HAIHCaTb OPYIVIO GYHKIIHO:

func sum(_ a: Int, _ b: Int, _ c: Int) -> Int {
return a + b + ¢

¥ OOMH C UEeTHPbLMY NapaMeTpaMu NOHALOOUTCH IOPYyroH, U Tak panee. Swift nosBondeT onpenenuTsb
OYHKIHIO C [IepeMeHHBIM 4YHCIOM [IapaMeTpOB, HCIONb3yd INOCIeNOBATENbHOCTbL H3 TpeX IepHONOB:
Hanpumep,

func sum(_ numbers: Int...) -> Int {
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return numbers.reduce (0, combine: +)

OfpaTHUTe BHHMaHHEe, UYTO IapaMeTp numbers , KOTOPHIH ABIIETCHd [IE€PEeMEeHHBIM,
tTuna [Int] . 3To B ofmeM cnyuyae, BapHallHOHHbE NapaMeTpsl Tuna T...

Tenepr 3Ty QPYHKLHIO MOXHO BEI3BATbL Tak:

let a sum(l, 2) // a == 3
let b = sum(3, 4, 5, 6, 7) // b == 25

[lapameTp Variable B Swift He DonxXeH NO4BNATHCY B KOHIIEe CIHCKa [1apaMeTpoOB,

PYHKLHH MOXeT OBITb TOIBKO OIHUH.

HHOrma ymnoOHO yKashBaTh MHHHMAIbLHBIE pasMep uYHCla [apaMeTpoB. HampuMmep,

ofbenuHdeTCd B OOUH Array
nocTymnHel xak [T]

HO B KaXIOW CHUI'HATYpe

Ha CaMOM [nOeljie HeT CMbICiia

6paTb sSum B3HAYEHUH. HpOCTOﬁ criocof ofecrneyuTb 3TO — 3TO ﬂO6aBHTb HEeKOTOphkIe HEeBAaPHAHTHBIS

TpefyeMble napaMeTprl, a 3aTeM no0aBUTb INEePEeMEeHHBH IapaMeTp IOocle.

OBITH BLI3BAHA XOTH ObI OBYMd IapaMeTpaMy, MBI MOXEeM HallMuCaTb

func sum(_ nl: Int, _ n2: Int, _ numbers: Int...) -> Int {
return numbers.reduce (nl + n2, combine: +)

sum(l, 2) // ok

sum(3, 4, 5, 6, 7) // ok
sum(l) // not ok

sum() // not ok

HHXHHE HHIOEeKChbl

Yrobrl yOemuThCd, UTO SUM MOXET

Knaccm, CTPYKTYPBl U INEPEeUYUCIIEHHYd MOTI'YT OINpeneildTb HHIOEKCBl, KOTOPbIE dBII4IOTCYH dPIBIKaMHU OI4d OOCTYIIa

K BIeMeHTaM—4leHaM KOIIeXKIHH, CIHCKa HIH IIOCIHedOBaTEelIbHOCTH.

npuMep

struct DaysOfWeek {

Var days = ["Sun", "Mon", "Tue", "Wed", "Thu", "Fri", "Sat"]
subscript (index: Int) -> String {
get {

return days[index]
}
set {
days[index] = newValue

Hcrnosb30BaHHE ION3aroJlIoBKOB

var week = DaysOfWeek ()

//you access an element of an array at index by array[index].
debugPrint (week[1])

debugPrint (week[0])

week [0] = "Sunday"

debugPrint (week[0])
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[lapamMeTprl MOMOMHCOK :

[Noonucuuku MOTI'yT IMPHHHMATh mofoe KONUUECTBO BXOOHBIX IMTapaMeTpOB, H 3STH BXOILHBIE IlapaMeTphbl MOTYT
OBITH MOBOTO THIIA. [Noonucuuku MOI'YyT TakKXe BO3BpalaThb mobou Tun. B Imon3arojloBKkax MOTI'yT
HCIIONBb30OBATHCA I[IE€PEMEHHbIE IIapaMeTpPhl U IIEePEeEMEHHBIEe ITapaMeTpbl, HO OHH He MOI'YT HCIIOJINbB3OBATH
IIapaMeTphbl BBEIBOLA HIIH 3a0aBaTb 3HAUEHHd [IapaMeTpPpOB IO YMOIUYAHHIO.

IIpumep :
struct Food {

enum MealTime {
case Breakfast, Lunch, Dinner

var meals: [MealTime: String] = [:]

subscript (type: MealTime) -> String? {
get {
return meals[type]

}
set {
meals[type] = newValue

HCIIOJIb3OBAaHHE

var diet = Food()
diet[.Breakfast] = "Scrambled Eggs"
diet [.Lunch] = "Rice"

debugPrint ("I had \ (diet[.Breakfast]) for breakfast")

QyHKHHH C 3axXpeITHEM

HUcnonb30BaHue OYHKLMHHE, BHIIONHIIOIKX M BHIIONHIIOMUX 3aKPBEITHE, MOXET ObITh YpPEe3BLIYAHWHO MOIE3HO NiId
oTnpaBku 6Onoka XKoma, KOTOPhH OymeT BHIIONHEH B OPYyroM MecTe. Ml MOXeM HauaThb C TOI'O, UYTO
[IO3BONHUIKM HameH GYHKIHUM B34Th HeoOd3aTelnbHOe 3akphITHE, KOTOpoe (B STOM cnyuae) BepHeT Void

func closedFunc (block: (()—->Void)? = nil) {
print ("Just beginning")

if let block = block {
block ()

Tenepb, kxorma Hama OOYHKIHYI ONpeneleHa, HA30BEeM e€e U IepelaluM B KOL:

closedFunc () { Void in
print ("Over already")

Hcronb3yd TPeHNMHHr—3akKkphITHE C [IOMOIBIO HAWErO BHB3OBA GYHKIIKK, M MOXEM [NepenaTh Ko (B LAHHOM
cunyuae, print ), xoTopelr OymeT BHIIONHEH B KakKOW—-TO MOMEHT B HameH byHkuuu closedFunc ()

KypHan OONXeH IedaTaThb:
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TonbkO Haualo

Yxe

Bonee KOHerTHHﬁ BapHaAHT HCIOINB30OBAHHA 3TOI'O MOXET BKIIOUHATh BBIIOINIHEHHE KOOoa MeXOy OBYMA
KlacCcaMu:

class ViewController: UIViewController {

override func viewDidLoad () {
let = = A.init () {Void in self.action(2)}

func action(i: Int) {
print (1)

class A: NSObject {
var closure : ()°?

init (closure: (()->Void)? = nil) {
// Notice how this is executed before the closure
print("1")
// Make sure closure isn't nil
self.closure = closure? ()

XypHan OONXeH IedaTaThb:

SYHKUHH NepenayH H BO3BpaTa

Cnepyranas PyHKLHS BO3BpallaeT B KadeCTBe pe3ynbTaTa OPyTrylo QYHKLHO, KOTOpas BIOCIEeNCTBHH MOXeT
OLITh Has3HaUYeHa I[IEePEeMEeHHOW M Ha3bIBAeTCd:

func jediTrainer () -> ((String, Int) -> String) {
func train(name: String, times: Int) -> (String) {
return "\ (name) has been trained in the Force \ (times) times"
}

return train

let train = jediTrainer ()
train ("Obi Wan", 3)

Tunsl GyHKUHH

Kaxnad yHKLHMYI HMEeT CBOM COOCTBEHHBIM THI QYHKILHH, COCTOYIHH U3 THUIOB NapaMeTpPOB MU THIIa BO3BpaTa
caMol ¢yHkuuu. Hamnpumep, crnenyiomad GyHKIIHG:

func sum(x: Int, y: Int) —-> (result: Int) { return x + y }

vMeeT THUIl QYHKLHH:
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(Int, Int) -> (Int)

TakuM o0pasoM, THIBE QYHKLUHH MOTYT HCIONbL30BAThLCH KakK THUIE [NApPaMeTPOB MM THIB BO3BpaTa IId
PYHKLHHE BIOXEHHOCTH.

MpouuTraritTe dyHKUUU oHnakH: https://riptutorial.com/ru/swift/topic/432/dbyuxuuu
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rnasa 54: @yHKUHOHaNBHOE NporpaMMHpoBaHHe B Swift

Examples

H3BJIeueHHe CNHCKa HMeH H3 cnucka Person (s)

YuuTeBad CTPYKTYpPYy Person

struct Person {
let name: String
let birthYear: Int?

u MaccuB Person(s)

let persons = [
Person (name: "Walter White", birthYear: 1959),
Person (name: "Jesse Pinkman", birthYear: 1984),
Person (name: "Skyler White", birthYear: 1970),
Person (name: "Saul Goodman", birthYear: nil)

MBI MOXEM IMOIYUYHTh MacCHB String comepxamu¥ CBOHCTBO name I Kaxmoro Person.

let names = persons.map { $0.name }
// ["Walter White", "Jesse Pinkman", "Skyler White", "Saul Goodman"]

I[lepecexas

let numbers = [3, 1, 4, 1, 5]

// non-functional

for (index, element) in numbers.enumerate () {
print (index, element)

// functional
numbers.enumerate () .map { (index, element) in
print ((index, element))

BBICTYAIOWHHA

llpuMeHeHnue QYHKLHUU K KONNEKLUHWH / NOTOKY M CO3OAHHE HOBOM KONIeKUuu / MOTOKAa HABLIBAETCH NpPOeKuHeH

/// Projection
var newReleases = [
[
"id": 70111470,
"title": "Die Hard",
"boxart": "http://cdn-0.nflximg.com/images/2891/DieHard. jpg",
"uri": "http://api.netflix.com/catalog/titles/movies/70111470",
"rating": [4.0],
"bookmark": []
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"id": 654356453,

"title": "Bad Boys",
"boxart": "http://cdn-0.nflximg.com/images/2891/BadBoys. jpg",
"uri": "http://api.netflix.com/catalog/titles/movies/70111470",

"rating": [5.0],
"bookmark": [[ "id": 432534, "time": 65876586 ]]

"id": 65432445,

"title": "The Chamber",
"boxart": "http://cdn-0.nflximg.com/images/2891/TheChamber. jpg",
"uri": "http://api.netflix.com/catalog/titles/movies/70111470",

"rating": [4.0],
"bookmark": []

"id": 675465,

"title": "Fracture",
"boxart": "http://cdn-0.nflximg.com/images/2891/Fracture. jpg",
"uri": "http://api.netflix.com/catalog/titles/movies/70111470",

"rating": [5.0],
"bookmark": [[ "id": 432534, "time": 65876586 ]]

var videoAndTitlePairs = [[String: AnyObject]] ()
newReleases.map { e in
videoAndTitlePairs.append (["id": e["id"] as! Int, "title": e["title"]

print (videoAndTitlePairs)

duasTPALHS

CosmaHHe NOTOKa NyTeM BHOOpA DJIEMEHTOB K3 IIOTOKA, KOTOPHH INepelaeT OonpeneleHHOe YCIOBHE,

HasbBaeTcsd GUIbTpanHeH

var newReleases = [

[
"id": 70111470,

"title": "Die Hard",
"boxart": "http://cdn-0.nflximg.com/images/2891/DieHard. jpg",
"uri": "http://api.netflix.com/catalog/titles/movies/70111470",

"rating": 4.0,
"bookmark": []

"id": 654356453,

"title": "Bad Boys",
"boxart": "http://cdn-0.nflximg.com/images/2891/BadBoys. jpg",
"uri": "http://api.netflix.com/catalog/titles/movies/70111470",

"rating": 5.0,
"bookmark": [[ "id": 432534, "time": 65876586 1]

"id": 65432445,
"title": "The Chamber",
"boxart": "http://cdn-0.nflximg.com/images/2891/TheChamber. jpg",

as'!

String])
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"uri":
"rating": 4.0,
"bookmark": []

"http://api.netflix.com/catalog/titles/movies/70111470",

"id": 675465,
"title": "Fracture",
"boxart": "http://cdn-0.nflximg.com/images/2891/Fracture. jpg",
"uri": "http://api.netflix.com/catalog/titles/movies/70111470",
"rating": 5.0,
"bookmark": [[ "id": 432534, "time": 65876586 ]]
1
1
var videosl = [[String: AnyObject]] ()
/*'k
* Filtering using map
=/
newReleases.map { e in
if e["rating"] as! Float == 5.0 {
videosl.append(["id": e["id"] as! Int, "title": e["title"] as! String])
}
}
print (videosl)
var videos2 = [[String: AnyObiject]] ()
/*'k
* Filtering using filter and chaining
=/
newReleases
.filter{ e in
e["rating"] as! Float == 5.0
}
.map { e in
videos2.append(["id": e["id"] as! Int, "title": e["title"] as! String])

print (videos?2)

Hcrnoss3oBaHHe PHABTPA C NOMOWBI0 CTPYKTYP

YacTo Bel MOXeTe PUIBTPOBATbL CTPYKTYPH W OPYyrHe CIOXHbIE THIIBl OAaHHBIX .
dBINIEeTCYd OUeHb oOfOmeH 3aladyeld U Ierko OOCTUraeTcd B

3anucel, colepxaluxX KOHKPEeTHOe 3HaueHue,

Swift c ucnonbszoBaHueM GYHKLUHUH GYHKIHOHANLHOIO NPOrpaMMHPOBaHHE. Bomnee Toro,

KpaToxK.

struct Painter {

enum Type { case Impressio