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1.4. KOJIJIEKUNU B KOTLIN



Buabl Konnekunn. UameHaemoblie N He
n3meHaemsble

— CmaHOapmHasa bubnuomeka Kotlin npepoctaBnaeT peanmsauumn anas
OCHOBHbIX BUA0B KONNEKLUMUIA:

* MHoXecTBO
* Cnuncok
* KapTa
— Mapa nHtepderncoB npeacTaBaaeT KaxKabin BUAA KONJTEKLUMMN:
* UHTEepPENC MosbKo 0418 YMeHUA - TONIbKO onepauun ana aoctyna K
3IeMEHTAM KONIIEKLUN.
* UHTepdenc usmeHsemsll, paclnpsaeT nHTepdenc mosbKo 0149 YmeHus

onepaunamum 3afmcu:
p,o6aBneva, YAaneHna n 0bHOB/IEHNA €ro 3/IEMEHTOB.
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Konnekuumn B A3bike Kotlin




Buabl konnekuuu. Collection (Konnekums)

— WHTepdenc Collection nogaepxnBaeT 40CTyN K KOAIEKUUU TONIbKO 0414
umeHus

public interface Collection<out E> : Iterable<E> {
public val size: Int
public fun isEmpty(): Boolean
public operator fun contains(element: E): Boolean
override fun iterator(): Iterator<g>
public fun containsAll(elements: Collection<E>)

. Boolean

— Motomku Collection nHtepdencel List u Set

— Konnekummn mosnsKo 07158 ymeHus KosapuaHmHbli (out). T.e ecam Knacc
Rectangle HacnheayeTca ot Shape, moxHo ncnonb3osath List<Rectangle>
Be3ae, rae Tpebyetca List<Shape>.

— Ecnun Rectangle :> Shape 1o List<Rectangle> :> List<Shape>



Bunabl Konnekumn. Utepatopbl U UTEPUPYMbIE

public interface Iterable<out T> {
public operator fun iterator(): Iterator<T>

}

public interface Iterator<out T> {
public operator fun next(): T
public operator fun hasNext(): Boolean

}



Buabl Konnekumnn. MutableCollection
(M3meHaeman Konnekumsn)

MutableCollection - 310 Konnekuus c onepayuamu 3anucu, TaKMMM Kak add n
remove.

Motomkun Collection knaccobi List n Set

MN3meHAemble Konnekuuun He KoeapudaHmMHsl, T.K 3TO nNpuBeno 6bl K cbosiMm BO
BpeMA BbINMNO/IHEHUA.

Ecnn MutableList<Rectangle> 6611 nogTinom MutablelList<Shape>, 8 Hero
MOXHO 6bln0 6bl BCTaBUTb Apyrux HacneaHukoB Shape (Hanpumep, Circle),
TEM CaMbIM HapyLIMB ero aprymeHT Tuna Rectangle.



O6vasneHmne MutableCollection (M3meHaemas
Konnekums)

public interface MutableCollection<E>
. Collection<E>, Mutablelterable<E>
{

override fun iterator(): Mutablelterator<g>

public fun add(element: E). Boolean
public fun remove(element: E): Boolean
public fun addAll(elements: Collection<E>)
. Boolean
public fun removeAll(elements: Collection<E>)
. Boolean
public fun retainAll(elements: Collection<E>)
. Boolean
public fun clear(): Unit



Buabl kKonnekumn. Moandbumnumpyemsble
nTepaTopbl U UTEpUpymble

— B nHTepdenc Mutablelterator go6asneHa ¢pyHKUMA remove

public interface Mutablelterable<out T>
. Iterable<T>

{

override fun iterator(): Mutablelterator<T>

}

public interface Mutablelterator<out T>
. lterator<T>

{
}

public fun remove(): Unit



Buabl konnekyun. List (Cnmncok)

— List - 310 ynopAaagovyeHHaAa Konnekyma ¢ A4oCtyrnom K azieMeHTam no nx HOMepy.
— DN1IeMEeHTbI MOTYT BCTPEeYaTbCA B CITNCKeE bonee OAHOTO pa3a.

— [lpumep cnucka - 3To NpeaioxKeHue:
rpynna cnoB NopsAoK KOTOPbIX BaXKeH U KOTOPbIe MOTYT NOBTOPATLCS.

— B Kotlin peanunsauuen List no ymonuanuio asnaetca Arraylist, KoTopbin
MOXHO PaCCMaTpmnUBaTb Kak MadCCuUB C USIMEHAEMbBIM PAa3MEPOM.
val stringList: List<String>
= listOf("This", "is", "cat")



O6vasneHne Cnucka

public interface List<out E> : Collection<E> {

override val size: Int

override fun isEmpty(): Boolean

override fun contains(element: E): Boolean

override fun iterator(): Iterator<gE>

override fun containsAll(elements:
Collection<E>): Boolean

public operator fun get(index: Int): E

public fun indexOf(element: E): Int

public fun lastindexOf(element: E): Int

public fun listlterator(): Listlterator<E>

public fun listlterator(index: Int)
. Listlterator<E>

public fun subList(fromindex: Int, tolndex: Int)
. List<E>



[Mpumep Mcnonb30BaHUSA CMUCKA

val numbers
= listOf("one", "two", "three", "four")

printin("Number of elements: ${numbers.size}")
printin("Third element: ${numbers.get(2)}")
printin("Fourth element: ${numbers[3]}")
printin(""'Index of element "two"

| ${numbers.indexOf("two")}"".trimMargin())



Buabl konnekuun. MutablelList (U3meHsembin
cnucok) (1)

public interface MutableList<E>
. List<E>, MutableCollection<E> {
override fun add(element: E): Boolean
override fun remove(element: E): Boolean
override fun addAll(elements: Collection<E>)
: Boolean
override fun removeAll(elements: Collection<E>)
. Boolean
override fun retainAll(elements: Collection<E>)
: Boolean
override fun clear(): Unit
...

}



Buabl konnekuun. MutablelList (U3meHsembin
CMUcoK) (2)

public interface MutableList<E>
. List<E>, MutableCollection<E> {

...
override fun listlterator()

. MutableListlterator<E>
override fun listlterator(index: Int)

. MutableListlterator<E>
override fun subList(fromindex: Int,

tolndex: Int)

. MutableList<E>

...



Buabl konnekuun. MutablelList (U3meHsembin
cnucok) (3)

public interface MutableList<E>
. List<E>, MutableCollection<E> {
...

public fun addAll(index: Int,
elements: Collection<E>)
. Boolean
public operator fun set(index: Int, element: E)
' E
public fun add(index: Int, element: E): Unit
public fun removeAt(index: Int): E

}



I'IpMN\ep NCMNOJ1Ib30BaHNA USMEHAEMOTO CINMMNCKa

val numbers = mutableListOf(1, 2, 3, 4)
numbers.add(5)

numbers.removeAt(1)

numbers[0] =0

numbers.shuffle()

printin(numbers)



Buabl konnekuyuit. Set (MHox<ecTso)

— Set - 3T0 MHOXECTBO YHUKa/IbHbIX 3/IEMEHTOB.

— ABCTpaKuma MHOXeCTBa: rpynna 3siemeHToB 6e3 NoBTOpeHus.

— Mpumep mHoOXKecTBa andaBuT - 3To Habop HYKB.

— Ymanumeaemas peanunsauma mHoxectsa LinkedHashSet

— [Apyras peannsauma HashSet He coxpaHAeT NopALOK 3N1eMEHTOB.

— Ho HashSet TpebyeT meHblle NamATU ANA XPaHEHUSA TOTO e KOIMYecTBa
3N1eMEHTOB.

val stringSet: Set<String> = setOf("a", "b", "c")



ObbvaBieHne MHOXecCTBa

public interface Set<out E> : Collection<E> {

override val size: Int

override fun isEmpty(): Boolean

override fun contains(element: E): Boolean

override fun iterator(): Iterator<g>

override fun containsAll(elements: Collection<E>)
: Boolean

}



[Tprmep MCNob30BaHUA MHOMKECTBA

val numbers = setOf(1, 2, 3, 4)
printin("Number of elements: ${numbers.size}")

If (numbers.contains(1))
printin("1 is in the set")

val numbersBackwards = setOf(4, 3, 2, 1)
printin("The sets are equal:" +
" ${numbers == numbersBackwards}")



ObbvaBaeHUne nsmeHAeMoro MHoOMecTBa

— Ymanumsaemas peanmsauna nameHaemoro mHoxectsa LinkedHashSet

public interface MutableSet<E>
. Set<E>, MutableCollection<E>
{

override fun iterator(): Mutablelterator<gE>

override fun add(element: E): Boolean
override fun remove(element: E): Boolean

override fun addAll(elements: Collection<E>)
: Boolean

override fun removeAll(elements: Collection<E>)
: Boolean

override fun retainAll(elements: Collection<E>)
: Boolean

override fun clear(): Unit

}



[Tomep UCNno/sib30BaHNA N3MEHAEMOTro
MHOeCTBa

val numbers = setOf(1, 2, 3, 4)
val numbersBackwards = setOf(4, 3, 2, 1)

printin(numbers.first() == numbersBackwards.first())
printin(numbers.first() == numbersBackwards.last())



Buabl Konnekuun. Map (Kapra)

— Map - Kapta (Mnuv cnosapb) - aTo Habop nap (entry) knroy-3HayeHue.

— KAro4u YHUKaNbHbI, U KaX4blA U3 HUX COOTBETCTBYET POBHO OAHOMY
3HAYeHuUuro.

— 3Ha4yeHuUA MOryT NOBTOPATHLCS.

— Tpumep: KAY 3TO aHIIUNCKOE C/I0BO
3HaYeHue 3TO CMUCOK PYCCKUX C/IOB - NepeBOoA0B aHIIMIACKOrO C/10Ba

— o ymonuaHuio peanmsaymsa kapToel LinkedHashMap. OHa coxpaHAeT NopAaaoK
BCTAaBKM 3/1IEMEHTOB

— [pyrasa peanusaunsa kaptbl HashMap He coxpaHseT NopaaoK 3/1EMEHTOB.

val numbersMap: Map<String, Int>
= mapOf("One" to 1,
"Two" to 2,
"Three" to 3,
"Four" to 4)



ObbABEeHME KapTbl

public interface Map<K, out V> {

public val size: Int

public fun isEmpty(): Boolean

public fun containsKey(key: K): Boolean
public fun containsValue(value: V): Boolean
public operator fun get(key: K): V?

public val keys: Set<K>
public val values: Collection<V>
public val entries: Set<Map.Entry<K, V>>

public interface Entry<out K, out V> {
public val key: K
public val value: V

}

}



anIN\epr UCMNOJZIb30BaHUNA KapPTbl

val numbersMap = mapOf("keyl" to 1,
"key2" to 2,
"key3" to 3,
"key4" to 1)

printin("All keys: ${numbersMap.keys}")
printin("All values: ${numbersMap.values}")

If ("key2" in numbersMap)
printin(""Value by key "key2":"""
+ llllll ${numberSMap["key2"]} llllll )
If (1 in numbersMap.values)
printin("The value 1 is in the map")

If (numbersMap.containsValue(1))
printin("The value 1 is in the map")



Buabl Konnekuun. MutableMap (M3meHaemasn
KapTa)

public interface MutableMap<K, V>
: Map<K, V> {
public fun put(key: K, value: V): V?
public fun remove(key: K): V?
public fun putAll(from: Map<out K, V>)
: Unit
public fun clear(): Unit

override val keys: MutableSet<K>

override val values: MutableCollection<V>

override val entries:
MutableSet<MutableMap.MutableEntry<K, V>>

public interface MutableEntry<K, V>
: Map.Entry<K, V> {
public fun setValue(newValue: V): V
}
}



anIN\epr MCMONb30BaHMNA U3MEHAEMOW KapPTbl

val numbersMapl: MutableMap<String, Int>
= mutableMapOf("one" to 1, "two" to 2)

numbersMapl.put("three", 3)
numbersMapl[‘one"] = 11

printin(numbersMapl)



KOHCTPYyMpOBaHME MHOECTB

val emptySet = emptySet<String>()

val setl = setOf<String>()
val numbersSet = setOf("one", "two", "three")

val mSetl = mutableSetOf<String>()
val mNumbersSet = mutableSetOf("one", "two", "three")
val presizedSet = HashSet<Int>(32)



KoHCcTpymnpoBaHUe CAUCKOB

val emptyList = emptyList<String>()

val listl = listOf<String>()

val numbersList = listOf("one", "two", "three")

val doubled = List(3) {it* 2 }

val linkedList = LinkedList<String>(listOf("one", "two", "three"))

val mListl = mutableListOf<String>()
val mNumbersList = mutableListOf("one", "two", "three")



KoHcTpynpoBaHue KapT

val emptyMap = emptyMap<String, Int>()

val numbersMap = mapOf("keyl" to 1,
"key2" to 2,
"key3" to 3)
val numbersMap
= mutableMapOf<String, String>()
apply { this['one"] = "1";
this["two"] ="2" }



KoHCcTpymnpoBaHue KonnpoBaHUem

val sourceList = mutableListOf(1, 2, 3)
val copyList = sourcelList.toMutableList()
val readOnlyCopyList = sourcelList.toList()

val sourceList = mutableListOf(1, 2, 3)
val copySet = sourceList.toMutableSet()



KoHcTpynpoBaHMe BbI3OBOM PYHKLMIN HaA,
KONNeKUUAMM

val strings = listOf("one", "two", "three")
val longerThan3 = strings.filter { it.length > 3 }

val numbers = setOf(1, 2, 3)
val numbersl = numbers.map {it* 3}
val numbers2 =
numbers.mapindexed { idx, value -> value * idx }

val map: Map<String, Int>
= strings.associateWith { it.length }



NTepaTopbl Haa KONEKUUAMU

val numbers = listOf("one", "two", "three")

val numberslterator = numbers.iterator()

while (numbersiterator.nasNext())
printin(numberslterator.next())

for (item in numbers)
printin(item)

numbers.forEach { printin(it) }



[Mpeobpa3oBaHuna konnekumnmn. Mapping

val numbersl = setOf(1, 2, 3)
val numbers2 = numbersl.map {it* 3}
val numbers3
= numbersl.maplndexed
{ idx, value -> value * idx }

val numbers4
= numbersl.mapNotNull
{if(t==2)null elseit*3}
val numbers5
= numbersl.maplindexedNotNull
{idx, value ->
If (idx ==0) null else value * idx }



[Mpeobpa3oBaHua KapT. Mapping

val numbersMap: Map<String, Int>
= mapOf("keyl" to 1,
"key2" to 2,
"key3" to 3)

val numbersMapl: Map<String, Int>
= numbersMap.mapKeys
{ it.key.toUpperCase() }

val numbersMap2: Map<String, Int>
= numbersMap.mapValues
{ it.value + it.key.length }



[Tpeobpa3oBaHuna Konnekuunn. Zipping

val colors = listOf("red", "brown", "grey")
val animals = listOf("fox", "bear", "wolf")
printin(colors zip animals)

val twoAnimals = listOf("fox", "bear")
printin(colors.zip(twoAnimals))

Il [(red, fox), (brown, bear), (grey, wolf)]
/Il [(red, fox), (brown, bear)]

val numberPairs

= listOf("one" to 1, "two" to 2, "three" to 3)
printin(numberPairs.unzip())
Il ([one, two, three], [1, 2, 3])



[Mpeobpa3oBaHMAa Konnekummn. Association

val numbers = listOf("one", "two", "three")

printin(hnumbers.associateWith { it.length })
/[ {one=3, two=3, three=5}

printin(humbers.associateWith { it.length })
// {one=3, two=3, three=5}

printin(numbers.associateBy
{ it.first().toUpperCase() })
printin(numbers.associateBy(
keySelector = { it.first().toUpperCase() },
valueTransform = { it.length } ))
I/ {O=0one, T=three, F=four}
[/ {O=3, T=5, F=4}



[Mpeobpa3oBaHuma Konnekuun. Flattening

val numberSets = listOf(setOf(1, 2, 3),
setOf(4, 5, 6),
setOf(1, 2))
printin(numberSets.flatten())
II1,2,3,4,5,6,1, 2]

class Data(val items : List<String>)

val dataObjects = listOf(
Data(listOf("a", "b", "c")),
Data(listOf("1", "2", "3"))
)
val items: List<String>
= dataObijects.flatMap { it.items }
/l[a, b,c, 1,2, 3]



dunbTauma Konnekuun. predicate

val numbers = listOf("one", "two", "three")
val longerThan3

= numbers.filter { it.length > 3 }
printin(longerThan3)

val numbersMap =
mapOf("keyl" to 1,
"key2" to 2,
"key3" to 3)
val filteredMap
= numbersMap.filter
{ (key, value) ->
key.endsWith("1") && value > 10}
printin(filteredMap)



dunbTauma Konnekuun. Partitioning

val numbers = listOf("one", "two", "three")
val (match, rest)
= numbers.partition { it.length > 3 }

printin(match)
printin(rest)
/I [three, four]
// [one, two]



dunbrauma Konnekumn. Testing predicates

val numbers
= listOf("one", "two", "three", "four")

printin(numbers.any { it.endsWith("e") })
printin(numbers.none { it.endsWith("a") })
printin(numbers.all { it.endsWith("e") })

printin(emptyList<int>().all { it > 5 })
/] true

/] true

/[ false

/] true



OnepaTopbl + U -

val numbers
= listOf("one", "two", "three", "four")

val plusList = numbers + "five"

val minusList = numbers - listOf("three", "four")
printin(plusList)

printin(minusList)

// [one, two, three, four, five]

// [one, two]



[pynupoBaHue. groupBy

val numbers
= listOf("one", "two", "three",
llfourll, llfivell)

printin(numbers.groupBy
{ it.first().toUpperCase() })

printin(numbers.groupBYy(
keySelector = { it.first() },
valueTransform = { it.toUpperCase() }))

I/ {O=[one], T=[two, three], F=[four, five]}
// {o=[ONE], t=[TWO, THREE], f=[FOUR, FIVE]}



BoccTaHoBneHMe yacTten Konnekuumu. Slice

— cDyHKLI,l/IFI slice BO3BpPaLWLAET CMNCOK 3/1eEMEHTOB KOJIJ1eKUUN C 3adHHbIMUA
UHOEKCaMMU.

— WNHpeKebl moryT 6bITb NepegaHbl Kak gMana3oH AN KaKk Habop
uen1ouYncneHHbIX 3Ha4eHUN.
val numbers = listOf("one", "two", "three",
“four"”, "five", "six")
printin(numbers.slice(1..3))
printin(numbers.slice(0..4 step 2))
printin(numbers.slice(setOf(3, 5, 0)))
/I [two, three, four]
I/ [one, three, five]
/[ [four, siX, one]



BocctaHoBneHMe YacTen Konnekuuu. take &
drop

val numbers = listOf("one", "two", "three",
"four", "five", "six")

printin(numbers.take(3))

printin(hnumbers.takelLast(3))

printin(numbers.drop(1))

printin(numbers.dropLast(5))

// [one, two, three]

/I [four, five, siX]

/I [two, three, four, five, six]

I/ [one]




BoccTaHoBneHUe yacten konnekumun. takeWhile
& dropWhile

val numbers = listOf("one", "two", "three",
“four"”, "five", "six")
printin(numbers.takeWhile
{ lit.startsWith('f") })
printin(numbers.takeLastWhile
{it!="three"})
printin(numbers.dropWhile
{itlength==31})
printin(hnumbers.dropLastWhile
{ it.contains('') })
// [one, two, three]
/[ [four, five, siX]
/I [three, four, five, siX]
// [one, two, three, four]




BoccTtaHoBneHMe yacten konnekumu. chunked

val numbers = (0..13).toList()
printin(numbers.chunked(3))

1[0, 1, 2], [3, 4, 5], [6, 7, 8], [9, 10, 11], [12, 13]]

val numbers = (0..13).toList()
printin(numbers.chunked(3) { it.sum() })
/13,12, 21, 30, 25]



BocctaHoBneHMe yacTen Konnekumm. windowed

val numbers = listOf("one", "two", "three",

"four", "five")
printin(numbers.windowed(3))
/Il [[one, two, three], [two, three, four], [three, four, five]]

val numbers = (1..10).toList()
printin(numbers.windowed(3, step = 2,

partialWwindows = true))
printin(numbers.windowed(3) { it.sum() })
I, 2, 3], [3, 4, 5], [5, 6, 7], [7, 8, 9], [9, 10]]
/16,9, 12, 15, 18, 21, 24, 27]



BoccTaHOBAEHME YAaCcTeEN KONNTEKUUNN. Zip

val numbers = listOf("one", "two", "three",

"four", "five")
printin(numbers.zipWithNext())
printin(numbers.zipWithNext()

{ sl, s2 ->sl.length > s2.length})
I/ [(one, two), (two, three), (three, four), (four, five)]
/[ [false, false, true, false]



[TonyyeHue anemeHTa. 1o no3mnumnmn

val numbers = linkedSetOf("one", "two", "three",
"four"”, "five")
printin(numbers.elementAt(3))

val numbersSortedSet = sortedSetOf("one", "two",
"three", "four")
printin(numbersSortedSet.elementAt(0))

printin(numbers.first())
printin(numbers.last())

printin(numbers.elementAtOrNull(5))
printin(hnumbers.elementAtOrElse(5)
{ index ->"The value for index $index is undefined"})



[TonyyeHue anemeHTa. 1o no3mnumnmn

val numbers = listOf("one", "two", "three",
“four"”, "five", "six")

printin(numbers.first { it.length > 3 })

printin(numbers.last { it.startsWith("f") })

printin(numbers.firstOrNull { it.length > 6 })
val numbers = listOf(1, 2, 3, 4)

printin(numbers.find { it % 2 == 0})
printin(numbers.findLast{it % 2 ==0})



[MonyyeHue cAy4amHOro sNemMeHTa

val numbers = listOf(1, 2, 3, 4)
printin(numbers.random())



[poBepKa cyLLecTBOBaHMUA 3N1eMeHTa

val numbers = listOf("one", "two", "three",

llfourll, llfivell, IISiXII)
printin(numbers.contains("four"))
printin("zero" in numbers)

printin(numbers.containsAll
(listOf("four", "two")))

printin(numbers.containsAll
(listOf("one", "zero")))

printin(numbers.isEmpty())
printin(numbers.isNotEmpty())

val empty = emptyList<String>()
printin(empty.iIsEmpty())
printin(empty.isNotEmpty())



YnopaaoyeHne Konnekumnu

val lengthComparator = Comparator
{ strl: String, str2: String
-> strl.length - str2.length }
printin(listOf("aaa", "bb", "c")
.sortedWith(lengthComparator))
printin(listOf("aaa", "bb", "c")
.sortedWith(compareBy { it.length }))

val numbers = listOf("one", "two",
"three", "four")

printin("Sorted ascending: ${numbers.sorted()}")
printin("Sorted descending: ${numbers.sortedDescending()}")



CobCcTBEHHbIN NOPAAOK KON/TEKLU UK

val numbers = listOf("one", "two",
"three", "four")

val sortedNumbers
= numbers.sortedBy { it.length }
printin("Sorted by length ascending: $sortedNumbers")

val sortedByLast
= numbers.sortedByDescending { it.last() }
printin("Sorted by the last letter descending: $sortedByLast")



ObpaTHbIN NOPAOOK KONNEKLNK

val numbers = listOf("one", "two",
"three", "four")
printin(numbers.reversed())

val reversedNumbers = numbers.asReversed()
printin(reversedNumbers)

val reversedNumbers = numbers.asReversed()
printin(reversedNumbers)

numbers.add("five")
printin(reversedNumbers)



Cny4yarHbIN NOPAOOK KONEKLUUU

val numbers = listOf("one", "two",
"three", "four")
printin(numbers.shuffled())



ArperaTHble onepaumun. min, sum, average

val numbers = listOf(6, 42, 10, 4)

printin("Count: ${numbers.count()}")
printin("Max: ${numbers.max()}")
printin("Min: ${numbers.min()}")
printin("Average: ${numbers.average()}")
printin("Sum: ${numbers.sum()}")

// Count: 4

/I Max: 42

/I Min: 4

/[ Average: 15.5

/[l Sum: 62



ArperaTHble onepaunn. maxBy, maxWith

— maxBy()/minBy() 6epeT dyHKLUMIO-CENEKTOP M BO3BPALLAET 3N1eMEHT, AN
KOTOPOro OHa BO3BpaLLaeT Hanbonbluee NN HaMMeHbLLEee 3HAYEHUE.

— maxWith()/minWith() 6epet o6beKkT Comparator v Bo3BpallaeT HanboNbLLNIA
NNN HAUMEHbLLWI SNEMEHT B NMOJIYYEeHHbIA COOTBETCTBMU C NapameTpom
Comparator.

val numbers = listOf(5, 42, 10, 4)
val min3Remainder = numbers.minByOrNull { it % 3 }
printin(min3Remainder)
val strings = listOf("one", "two",

"three", "four")
val longestString

= strings.maxWithOrNull(compareBy { it.length })
printin(longestString)
I/ 42

/] three



ArperaTtHble onepaunn. sumBy, sumByDouble

val numbers = listOf(5, 42, 10, 4)
printin(numbers.sumBy { it * 2 })
printin(numbers.sumByDouble{ it.toDouble() / 2 })
[/ 122

/1 30.5



dyHKumm fold n reduce

val numbers = listOf(5, 2, 10, 4)
val sum = numbers.reduce
{ sum, element -> sum + element }
printin(sum)
val sumDoubled = numbers.fold(0)
{ sum, element -> sum + element * 2 }
printin(sumDoubled)
— ®yHKumu reduce u fold nocnegoBatenbHO NPUMEHSAIOT NPEAOCTABAEHHYIO
onepaunto K aiemMmeHTam Ko1J1ekKUunMn U BO3BPALLLAOT HaKOMNNEHHbIN pe3ynbrar.
- nepBbu‘/i dpPrymeHT 3TO paHee HaKonaeHHoe 3Ha4YeHne

— BTOpOI?I dPrymeHT 3TO aNIeEMEHT KONNEKLNN.

— fold NMPUHNMAET Hada/ibHOE 3HaYEHUNE U UCNOJIb3YET €0 KAaK HAKOMJIEHHOE
3Ha4Y€HUNE Ha NepBOM LWare

— reduce Ha nepBOM LLare UCMoJ/ib3yeT NepBbi N BTOPOMN 3/IEMEHTbI



dyHkumm foldindexed un foldRightindexed

val numbers = listOf(5, 2, 10, 4)
val sumEven = numbers.foldindexed(0)
{ idx, sum, element ->
If (idx % 2 == 0) sum + element else sum }
printin(sumEven)

val sumEvenRight = numbers.foldRightindexed(0)
{ idx, element, sum ->
If (idx % 2 == 0) sum + element else sum }

printin(sumEvenRight)

— reduceOrNull

— reduceRightOrNull

— reducelndexedOrNull

— reduceRightindexedOrNull



N3meHeHunAa B Konnekumn. lobasneHue

val numbers = mutableListOf(1, 2, 3, 4)
numbers.add(5)
printin(numbers)

val numbers = mutableListOf(1, 2, 5, 6)
numbers.addAll(arrayOf(7, 8))
printin(numbers)

numbers.addAll(2, setOf(3, 4))
printin(numbers)

val numbers = mutableListOf("one", "two")
numbers += "three"

printin(numbers)

numbers += listOf("four", "five")
printin(numbers)



N3meHeHuna B Konnekumn. Yoanenmne(1)

val numbers = mutableListOf(1, 2, 3, 4, 3)
numbers.remove(3) // Yoansemcs nepegas 3
printin(numbers)

numbers.remove(5) / Huyezo He yoarnsemcs
printin(numbers)

numbers.retainAll { it >= 3 }
printin(numbers)



N3meHeHuna B Konnekumn. Yoanenme(2)

val numbersSet = mutableSetOf("one", "two",

"three", "four")
numbersSet.removeAll(setOf("one", "two"))
printin(numbersSet)

val numbers = mutableListOf("one", "two",
"three", "three", "four")

numbers -= "three"

printin(numbers)

numbers -= listOf("four", "five")

printin(numbers)



Cnucku. [loctyn no MHAEKCY

val numbers = listOf(1, 2, 3, 4)
printin(numbers.get(0))
printin(numbers[0])

[/ numbers.get(5) I/ exception!
printin(numbers.getOrNull(5)) // null
printin(numbers.getOrElse(5, {it})) // 5

val numbers = (0..13).toList()
printin(numbers.subList(3, 6))



Cnucku. JIMHemHbIN NOUCK

val numbers = listOf(1, 2, 3, 4, 2, 5)
printin(numbers.indexOf(2))
printin(numbers.lastindexOf(2))

val numbers = mutableListOf(1, 2, 3, 4)
printin(numbers.indexOfFirst { it > 2})
printin(numbers.indexOfLast { it % 2 == 1})



CnucKkun. [1IBOMYHbIN NOUCK B COPTUPOBAHHbIX
CMUCKax

— BMHapHbIN NOUCK - paboTaeT 3HaYUTE/IbHO BbICTPEE NMHENHOTO NOMCKA

— TpebyeTcs yTOObLI CNUCOK BbIN OTCOPTUPOBAH B MOPAAKE BO3pPaACTaHUA B
COOTBETCTBMU C onpeaeneHHbIM MOPAAKOM: eCTECTBEHHbIM UAKU APYTUM,
YKa3aHHbIM B napameTpe GyHKLUMN.

— B nNpoTUBHOM c/lydae pesynbTaT He onpeaeseH.

val numbers = mutableListOf("one", "two",
"three", "four")

numbers.sort()

printin(numbers)

printin(hnumbers.binarySearch("two")) // 3

printin(numbers.binarySearch("z")) // -5

printin(numbers.binarySearch("two", 0, 2)) // -3



Cnunckun. [1BONYHbIM NOUCK C KOMMNAPaATOPOM

data class Product(val name: String,
val price: Double)
val productList = listOf(
Product("WebStorm", 49.0),
Product("AppCode", 99.0),
Product("DotTrace", 129.0),
Product("ReSharper", 149.0))

printin(productList.binarySearch(
Product("AppCode", 99.0),
compareBy<Product> { it.price }
thenBy { it.name }))
val colors = listOf("Blue", "green",
"ORANGE", "Red", "yellow")
printin(colors.binarySearch("RED",
String.CASE_INSENSITIVE_ORDER)) // 3



Cnuncku. [1BOUYHbIN NOUCK C GYHKLMEN
CpaBHEHMUS

— J1BOWYHBIN NOUCK C pyHKUUel cpasHeHUs NO3BONAET HaXo0AUTb 3N1eMeHTbl be3
npeaocTaBAeHUA ABHbIX 3HaYeHMN NOUCKa

— BMecTo 3TOro oH NPUHUMaET 3NeMEHTbI PYHKLMN CPpaBHEHUSA, oTobpaXKatouime
3Ha4yeHus Int, n NLWET aneMeHT, B KOTOPOM PYHKLMA BO3BPALLAET HO/b

— Cnucok AOO0J1XKEeH ObITb OTCOPTUPOBAH B NopAaKe BO3pPaCTaHNA B COOTBETCTBUNU
C NpeaoCTaBNEHHOM PYHKLUMEN
fun priceComparison(product: Product,
price: Double)
= sign(product.price - price).tolnt()
val productList = listOf(
Product("WebStorm", 49.0),
Product("AppCode", 99.0),
Product("DotTrace", 129.0),
Product("ReSharper", 149.0))
printin(productList.binarySearch
{ priceComparison(it, 99.0) })



Cnuckn. lobaBneHne n obHoBneHUe

val numbers = mutableListOf("one",

"five", "six")
numbers.add(1, "two")
numbers.addAll(2, listOf("three", "four"))
printin(numbers)

val numbers = mutableListOf("one",

"five", "three")
numbers[1] = "two"
printin(numbers)

val numbers = mutableListOf(1, 2, 3, 4)
numbers.fill(3)
printin(numbers)



Cnucku. YoaneHue

val numbers = mutableListOf(1, 2, 3, 4, 3)
numbers.removeAt(1)
printin(numbers)

numbers.removeFirst()
numbers.removelLast()
printin(numbers)

val empty = mutableListOf<Int>()

/[l empty.removeFirst()

// NoSuchElementException: List is empty.
empty.removeFirstOrNull() // null



Cnunckun. CoptupoBka (1)

val numbers = mutableListOf("one", "two",
"three", "four")

numbers.sort()

printin("Sort into ascending: $numbers")

numbers.sortDescending()

printin("Sort into descending: $numbers")

numbers.sortBy { it.length }
printin("Sort into ascending by length: $numbers")

numbers.sortByDescending { it.last() }
printin("Sort into descending by the last letter: $numbers")



Cnuncku. CoptmnposKa (2)

numbers.sortWith(compareBy<String>
{ it.length }.thenBy { it })
printin("Sort by Comparator: $numbers")

numbers.shuffle()
printin("Shuffle: $numbers")

numbers.reverse()
printin("Reverse: $numbers")



MHoXecTBa. PYHKUMK union, intersect u
subtract

val numbers = setOf("one", "two", "three")

printin(numbers union setOf("four", "five"))
printin(setOf("four", "five") union numbers)

printin(numbers intersect setOf("two", "one"))
printin(hnumbers subtract setOf("three", "four"))
printin(numbers subtract setOf("four", "three"))
// [one, two, three, four, five]

/[ [four, five, one, two, three]

// [one, two]

// [one, twoO]

// [one, two]




KapTbl. [TonyyeHue Kntoyem n 3HayeHum

— getOrElse paboTtaeT TaK ke, Kak U 1A CMUCKOB: 3HaYeHUA ann
HeCyLeCcTBYIOLLUX KAOYEN BO3BPALLAOTCA U3 JaHHOMN nambaa-dbyHKUUN.

— getOrDefault Bo3BpallaeT ykazaHHOE 3HaYeHME Mo YMONYAHUIO, EC/TN KoY

He HaNaeH.
val numbersMap = mapOf("one" to 1,
"two" to 2,
"three" to 3)

printin(numbersMap.get("one"))
printin(numbersMapl["one"])
printin(numbersMap.getOrDefault("four"”, 10))
printin(numbersMap[“five"]) // null

[/ numbersMap.getValue("six") // exception!
printin(numbersMap.keys)
printin(hnumbersMap.values)



KapTtbl. Punbtpauma (1)

val numbersMap = mapOf("keyl" to 1,
"key2" to 2,
"key3" to 3,
"keyll" to 11)
val filteredMap = numbersMap.filter
{ (key, value) ->
key.endsWith("1") && value > 10}
printin(filteredMap)
I/ {key1ll=11}



KapTtbl. Punbtpauma (2)

val filteredKeysMap = numbersMap.filterKeys
{ it.endsWith("1") }

val filteredValuesMap = numbersMap.filterValues
{it<10}

printin(filteredKeysMap)

printin(filteredValuesMap)

I/ {keyl=1, key11=11}

Il {keyl=1, key2=2, key3=3}



RapTbl. Onepauumn + un -

val numbersMap = mapOf("one" to 1,

"two" to 2,

"three" to 3)
printin(numbersMap + Pair("four", 4))
printin(numbersMap + Pair("one", 10))
printin(numbersMap + mapOf("five" to 5,

"one" to 11))
// {one=1, two=2, three=3, four=4}
/[ {one=10, two=2, three=3}
// {one=11, two=2, three=3, five=5}

printin(numbersMap - "one")
printin(hnumbersMap - listOf("two", "four"))
Il {two=2, three=3}

// {one=1, three=3}



KapTtbl. [lobasneHmne n obHosnenue (1)

val numbersMap = mutableMapOf("one" to 1,
"two" to 2)
numbersMap.put(“three", 3)
printin(hnumbersMap)
/[ {one=1, two=2, three=3}
numbersMap.putAll(setOf("four” to 4,
"five" to 5))

printin(hnumbersMap)
/[ {one=1, two=2, three=3, four=4, five=5}
val previousValue = numbersMap.put("one”, 11)
printin("value associated with 'one'," +

" before: $previousValue," +

" after: ${numbersMap['one"]}")
printin(hnumbersMap)
// value associated with 'one’, before: 1, after: 11
// {one=11, two=2}



KapTbl. [lobasBneHmne n obHosneHue (2)

val numbersMap = mutableMapOf("one" to 1,
"two" to 2)

numbersMap[‘three"] = 3

// AHanoa numbersMap.set("three”, 3)

numbersMap += mapOf("four" to 4, "five" to 5)
printin(numbersMap)
// {one=1, two=2, three=3, four=4, five=5}



KapTbl. YoaneHue (1)

val numbersMap = mutableMapOf("one" to 1,

"two" to 2,

"three" to 3)
numbersMap.remove("one")
printin(hnumbersMap)

Il {two=2, three=3}

numbersMap.remove("three", 4)
// Hu4yeeo He yOarnsemcs.
printin(hnumbersMap)

Il {two=2, three=3



KapTbl. YoaneHue (2)

val numbersMap = mutableMapOf("one" to 1,

"two" to 2,

"three" to 3,

"threeAgain" to 3)
numbersMap.keys.remove("one")
printin(numbersMap)

Il {two=2, three=3, threeAgain=3}

numbersMap.values.remove(3)
printin(hnumbersMap)
Il {two=2, threeAgain=3}



KapTbl. YoaneHue (3)

val numbersMap = mutableMapOf("one" to 1,
"two" to 2,
"three" to 3)

numbersMap -= "two"

printin(hnumbersMap)

/[ {one=1, three=3}

numbersMap -= "five"

// Hu4yeeo He yOarnsemcs.
printin(hnumbersMap)

// {one=1, three=3}



MOC/IEAOBATE/IbHOCTH
(SEQUENCES)



OT/Iumne KoNnekunm n nocneaoBaTe/IbHOCTEMN.

— Konnekuum - npu pabote ¢ Konnekumamm GyHKUUN HEMeANEeHHO CO34atoT
MPOMEXKYTOUYHbIE KONNEKUMKN. Pe3ynbTaT, MoNyYeHHbIM Ha KaXKaoM
MPOMENKYTOYHOM LLIare, CPasy e COXPaHAETCA BO BPEMEHHOM CMNUCKe.

— NMocnepoBatenbHOCTU (sequences) - AatoT cnocob peanmnsaunm Takux
BbIYMCEHMIM, MO3BONAKOLWMN N30€EKaTb CO3AaHMNA BPEMEHHbIX
NPOMENKYTOUYHbIX 0O bEKTOB.

— Jlio6yo KoNneKkumuio MoKHO npeobpasoBaTh B NOC/Ae40BaTeNbHOCTb, BbI3BaB
dYHKUUIO-pacwmpeHme asSequence().

— Jliobylo nocnepoBaTeNIbHOCTb MOXKHO Npeobpas3oBaTh B KOMNEKLUMUIO, BbI3BaB
dyHKUUIo-pacwmpeHmne tolist().

— [1ns nocnepoBaTeNbHOCTU BCE ONepaLmm NPUMEHSAIOTCA K KaXKA0My 3/1EMEHTY
nooyepeaHO. OTO O3HAYAET, YTO HEKOTOPbIE 3IEMEHTbI MOTYT HE
noABeprHyTbcs NpeobpasoBaHUIO, ecin pesynbTaT byaeT BblYUCIEH NpeXae,
Yyem [0 HUX AoMAEeT odyepenb.



[Tonmep nocnenoBaTe/IbHOCTU

val Ist = listOf(1, 2, 3, 4)

.asSequence()

.map { print("map($it) ");

it*it}
filter { print("filter($it) );
it% 2==0}

.toList()

I map(1) filter(1) map(2) filter(4) map(3) filter(9) map(4) filter(16)



[MopagoK 0bpaboTKM 3/1IEMEHTOB B KOJ/INEKLUM
(TekcT)

val words =
"The quick brown fox jumps over the lazy dog"
split(" ")
val lengthsList
= words
filter { printIn("filter: $it");
it.length > 3 }
.map { printin("length: ${it.length}");
it.length }
take(4)

printin("Lengths of first 4 words longer than 3 chars:")
printin(lengthsList)



[MopAnoK 06bpabOoTKM 3N1EMEHTOB B KONZTIEKLNU
(cxema)

filter
OO—0O0—O

MopaaoK 06paboTKM 3/1eMEHTOB B KONJIEKLMM. 23 Wara



[MopAagoK obpaboTKM 3/1IeEMEHTOB B
nocsieAoBaTeNbHOCTU (TEKCT)

val words =
"The quick brown fox jumps over the lazy dog"
split(" ")

val wordsSequence = words.asSequence()

val lengthsList =

wordsSequence

filter { printIn("filter: $it");

it.length > 3 }
.map { printin("length: ${it.length}");
it.length }

take(4)
printin("Lengths of first 4 words longer than 3 chars:")
printin(lengthsList)



[MopAagoK 0bpaboTKM 3/1IEMEHTOB B
nocnenoBaTeNbHOCTHM (cxema)

{2 (o) | (o) md) | (o) () (=) (o)
|\lilter\
map
oo 0JO

MopaaoKk 06paboTKkM 31eMeHTOB B Noc/iegoBaTeibHOCTM. 18 wara



[lochepoBaTe/IbHOCTb. [TpomeXKyTouHaAa u
3aBepLluaroLaa onepaumnm

— [Ipomexcymo4yHaa ornepayua Bo3BpallaeT APYryk nocienoBaTe/ibHOCTb,
KOTOPAdA 3HAaeT, Kak I'Ip606pa3OBaTb 3/1eMEHTbI MCXO,D,HOI;’I
nocnenoBaTte/ibHOCTHU.

— BbInonHeHKe rNPpomMextymoyHbiX onepaqud BCerga otkN1aablBaeTCA.

— 3asepwarowas ornepayus BO3BPaLLLAET pe3yabTaT, KOTOPbIN MOXKET bbITb
KOJIIEKUMEN, SNEMEHTOM, YNC/IOM UIN 06 BEKTOM

— 3asepwarowasa onepayua 3actaBnaeT BbIMONHUTLCA BCE OT/IOXKEHHbIE
BblYNCNEHUA.
seguence
map{...} /TllpomexymoyHas ornepauyusi
fiter {...) /TlpomexymoyHas onepauyusi
toList() // 3aesepwarowas onepauyus



KoHCcTpynpoBaHMe nocnenoBaTesibHOCTEN U3
3/IEMEHTOB U UTEPUPYEMDbIX

val numbersSequence = sequenceOf("four”, "three",
lltWOll’ llonell)

val numbers = listOf("one", "two",
"three", "four")
val numbersSequence = numbers.asSequence()



KoHCcTpynpoBaHMe nocnenoBaTesibHOCTEN U3
GYHKUMM

— Co3paHue nocnenoBaTeNbHOCTU C NOMOLLbIO GYHKLMK, BbIYUCAAIOLLLEN ee
3N1€MEeHTbI.

— HeobxoaMmo yKa3aTb NepBbif 31EMEHT KaK ABHOE 3HaYeHMe Unun pesynbrat
Bbl30Ba QYHKLMM.

— FeHepau,Mﬂ nocnenoBaTte/ibHOCTN OCTaHAaB/IUBAETCA, KOIr4a npeaocCraB/1€HHAA
dyHKUMA Bo3BpaLaeT 3HavyeHue null.
val oddNumbers
= generateSequence(1l) {it + 2 }
// it amo npedbIOywul arieMeHm.
printin(oddNumbers.take(5).toList())
Il[1,3,5,7,9]

//printin(oddNumbers.count())
// error: nocriedogameribHocmb becKoHeyHas.



[Tpumep KoHeYHOoM nocsieoBaTeIbHOCTU

— [eHepauua nocnenoBaTeNIbHOCTU OCTAaHABAMBAETCA, KOrAa NpPeaoCcTaB/IeHHas
dYHKUMA BO3BpaLLaeT 3Ha4yeHue null

val oddNumbersLessThanl0
= generateSequence(1)
{if(it+2<10)it+ 2 else null}
printin(oddNumbersLessThan10.count())
I1'5



KoHCcTpynpoBaHMe nocnenoBaTesibHOCTEN U3
KyckoB (1)

val oddNumbers = sequence {
yield(1)
yieldAll(listOf(3, 5))
yieldAll(generateSequence(7) {it+ 2 })
}
printin(oddNumbers.take(5).toList())
II'[1,3,5,7, 9]
- (I)yHKLI,Mf-l sequence() MO3BOJIAET CO34aBaTb 3/1eMeHTbI NOC/1e0BaTe/IbHOCTU
O4uH 3a APYrmMmMm N KyCKamMmu npom3Bo/IbHOIro padmepa

— 3Ta GYHKUMA NPUHUMAET 19mMb0a-8bipaxceHue, Coaeprallee Bbi30Bbl
dyHKUmMM yield n yieldAll.



KoHCcTpynpoBaHMe nocnenoBaTesibHOCTEN U3
KycKoB (2)

val oddNumbers = sequence {
yield(1)
yieldAll(listOf(3, 5))
yieldAll(generateSequence(7) {it+ 2 })
}
printin(oddNumbers.take(5).toList())
Il[1,3,5,7,9]
— ®yHKumu yield n yieldAll Bo3Bpauwatot anemeHT notpedbutento

nocnenoBate/sibHOCTU U NPMUOCTAaHAB/IUBAIOT BbIMOJIHEHUE sequence 40 TEX
nop, NoKa I'IOTpe6I/ITe}'Ib HE 3arnpocuT cne,u,yrom,mﬁ INEMEHT.



KoHCcTpynpoBaHMe nocnenoBaTesibHOCTEN U3
KycKoB (3)

val oddNumbers = sequence {
yield(1)
yieldAll(listOf(3, 5))
yieldAll(generateSequence(7) {it+ 2 })
}
printin(oddNumbers.take(5).toList())
Il[1,3,5,7,9]
— vyield npuHMMmaeT B KauecTBe aprymeHTa eaANHCTBEHHbIN 3/1EMEHT;
— vyieldAll moxkeT npuHumatb 06bekT Iterable, Iterator nnm gpyryto
nocneanoBatTesibHOCTb.

— AprymeHT Sequence y yieldAll moxkeT 6bITb 6eckoHeuyHbiMm. OAHAKO TaKOM
BbI3OB A0/1XeH ObiTb NOCNeAHMM. BCE NOCAeAyoWMe BbI30Bbl HUKOTAA He
6yayT BbIMNOMIHEHDI.



