[Kotlin] Collections (EAXH)

FIE: https://kotlinlang.org/docs/collections-overview.html

Collections overview
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val numbersSet = setOf("one", "two", "three", "four")
val emptySet = mutableSetOf<String>()
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val numbersMap = mapOf("keyl" to 1, "key2" to 2, "key3" to 3, "key4" to 1)
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val numbersMap = mutableMapOf<String, String>().apply {
this["one"] = "1"
this["two"] = "2"

}
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val map = buildMap {
put("a", 1)
put("b", 0)
put("c", 4)

}

printin(map) // {a=1, b=0, c=4}

Z=&Ea


https://kotlinlang.org/docs/collections-overview.html

@gégaﬂﬁlu%']@}ﬁﬁﬁﬁﬁiﬂ’ﬂﬁé . emptyList() * emptySet() fl emptyMap() ° TEBIRZEEEE » EZABIEEESHIFEN
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val empty = emptyList<String>()

ListB9#0481ERREK

Hitlist » B—EELUBEREBREY - SERIIRANNNERRSIERTHRENACRE

val doubled = List(3) { it*2 }
printin(doubled)
/110, 2, 4]
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val linkedList = LinkedList<String>(listOf("one", "two", "three"))
val presizedSet = HashSet<Int>(32)
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val alice = Person("Alice")

val sourcelList = mutableListOf(alice, Person("Bob"))

val copyList = sourcelList.toList()

sourcelist.add(Person("Charles"))

alice.name = "Alicia"

printin("First item's name is: ${sourceList[0].name} in source and ${copyList[0].name} in copy")
printin("List size is: ${sourcelList.size} in source and ${copyList.size} in copy")

// First item's name is: Alicia in source and Alicia in copy
// List size is: 3 in source and 2 in copy

BRI ARRESHIRAHMER > AIMKETIRBRES > RZTA -

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

copySet.add(4)

printin(copySet)

/111, 2, 3, 4]
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BHIE > EEERERREFAASIAH -

val sourcelList = mutableListOf(1, 2, 3)

val referencelList = sourceList

referencelist.add(4)

printin("Source size: ${sourceList.size}") // Source size: 4

EEWMIAERT U A RIRHIRTEE o FIan > INRIREVE—E List 5|AEI—E MutableList » AR:ZRFEMREEBIBILS | BERESRFELRE

val sourcelList = mutableListOf(1, 2, 3)

val referencelist: List<Int> = sourcelList
//referencelList.add(4) //compilation error
sourcelist.add(4)

printin(referencelList) // shows the current state of sourcelList
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val numbers = listOf("one", "two", "three", "four")
val longerThan3 = numbers. filter { it.length > 3 }
printin(longerThan3)

// [three, four]

map FRFEREREE @R :

val numbers = setOf(1, 2, 3)

printin(numbers.map { it *3 })
printin(numbers.mapindexed { idx, value -> value * idx })
/1 [3, 6, 9]

/110, 2, 6]

associate E%maps :

val numbers = listOf("one", "two", "three", "four")
printin(numbers.associateWith { it.length })

// {one=3, two=3, three=5, four=4}
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£ 23 (Iterator)
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val numbers = listOf("one", "two", "three", "four")
val numberslterator = numbers.iterator()
while (numberslterator.hasNext()) {
printin(numberslterator.next())
// one
// two
// three
// four
}

%&EE}E lterable EE AT AR RFABHIA for TBIR - B7EER LR for B » (REREIMERENSR - Bt » TENRBERR L@

val numbers = listOf("one", "two", "three", "four")
for (item in numbers) {

printin(item)

// one

// two

// three

// four
}

&f& - B—EHA forEach() ¥ - RIRAIABEBERES LB BETERNTHELNES - Bt - BRNFFEEROT :

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

printin(it)

// one

// two



// three
// four

HIRIERE
1P > H—ERROERBER | Listterator » EXFBIIATIR | BATRIRE -

A& ENEB hasPrevious() Fl previous() ERENEIR o lbSh > Listiterator ZIREETERSINEE » &
i@ nextindex() # previousindex() EKEX o

val numbers = listOf("one", "two", "three", "four")
val listlterator = numbers.listlterator()
while (listlterator.hasNext()) listlterator.next()
printin("lterating backwards:")
// lterating backwards:
while (listlterator.hasPrevious()) {
print("Index: ${listlterator.previousindex()}")
printin(", value: ${listlterator.previous()}")
// Index: 3, value: four
// Index: 2, value: three
// Index: 1, value: two
// Index: 0, value: one

}
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val numbers = mutableListOf("one", "two", "three", "four")
val mutablelterator = numbers.iterator()

mutablelterator.next()
mutablelterator.remove()
printin("After removal: $numbers")
// After removal: [two, three, four]

BT #IRITERIM » MutableListiterator ERIATEERFIRFHAAFEIRITE » BBMERA add() F set() KEK o

val numbers = mutableListOf("one", "four", "four")
val mutableListlterator = numbers.listlterator()

mutableListlterator.next()
mutableListlterator.add("two")
printin(numbers)

// [one, two, four, four]
mutableListlterator.next()
mutableListlterator.set("three")
printin(numbers)

// [one, two, three, four]
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EaE:
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/| BAEEEE
printin(4 in 1..4) // true



/I BAAEEE
printin(4 in 1..<4) // false

HEWFHERRTE for BIRPEITIEN

for (i in 1..4) print(i)
// 1234

BERMEEREF > AIUER downTo REMRE ..

for (i in 4 downTo 1) print(i)
// 4321

MATLAEA step RBUERT R (F—ER1) ERHF !

for (i in 0..8 step 2) print(i)
printin()
// 02468

for (i in 0..<8 step 2) print(i)
printin()
// 0246

for (i in 8 downTo 0 step 2) print(i)
// 86420
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BBEZEELRBY . F—ETE RE—ETENESER - F—ETER first ° BENTZZN—ETENLSR - BEEL RN
RBERZRM ava/)avaScriptFBIZEE| for fBIE o

for (inti = first; i <= last; i += step) {
/...
}
BB AHEER NIRRT - SEABNE—ENRE—(ETESHENRS > TRAL

for (i in 1..10) print(i)
// 12345678910

EEBRBTNRES R > TUTEHEE EEMA step R -

for (i in 1..8 step 2) print(i)
// 1357

BBORE—ETRAESENT
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o HRBYR | FIRERENR/IVME » 18 (last - first) % step == 0 ©

Hit > RE—EATEF—EZIEERNERE

for (i in 1..9 step 3) print(i) / BRE—ETEZRT
/] 147

REUEIRT lterable<N> > EHI N 95U Int ~ Long 5% Char » FRMAREIUAESEESRERFEHRER > #40 map ~ filter F ©

printin((1..10).filter { it % 2 ==01})
/112, 4,6,8,10]

%l (Sequence)
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=llfed
HeT A
FRIRFF) > S8 sequenceOf() EBILFIHEL SBUPHITE -

val numbersSequence = sequenceOf("four", "three", "two", "one")

# 1terable BIER
MBIRELEE—E Iterable HR (FIFNListEESet) > ATLEBFAR asSequence() EHBEIEFF o

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

KB EIE (from chunks)
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val oddNumbers = generateSequence(l) { it + 2 } // "it’ 2Ai—ExtE
printin(oddNumbers.take(5).toList())
// printin(oddNumbers.count()) // $&:% : 5 2ER

EEH generateSequence() BIEEIRFY @ AREERE—ETEZEIRE null K °

val oddNumbersLessThanl0 = generateSequence(l) { if (it < 8) it + 2 else null }
printin(oddNumbersLessThan10.count())
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val oddNumbers = sequence {
yield(1)
yieldAll(listOf(3, 5))
yieldAll(generateSequence(7) { it + 2 })

}
printin(oddNumbers.take(5).toList())
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Iterable
BRFRMFE—EERTIR - TENRKBREEREBB=EFFEF » LITENHAIESHENEFANRE

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)

/*

filter: The
filter: quick
filter: brown
filter: fox
filter: jumps
filter: over
filter: the
filter: lazy
filter: dog
length: 5
length: 5
length: 5
length: 4
length: 4
Lengths of first 4 words longer than 3 chars:
[5,5,5, 4]
Y

EITUEAEEF > fREED filter() M map() REFRRBERHIRNIEFHIT - B FEBEFAAETEN fiter: » REBIBBEENTR
B9 length: > REESREMITHEE o

EMETIREENA

FIRER
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REAFFIRERNES

val words = "The quick brown fox jumps over the lazy dog".split(" ")
/I #ListE % Sequence
val wordsSequence = words.asSequence()

val lengthsSequence = 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:")
/] #RUIRAF ¢ A RIFRListIEER
printin(lengthsSequence.toList())

/**

Lengths of first 4 words longer than 3 chars:
filter: The

filter: quick

length: 5

filter: brown

length: 5

filter: fox

filter: jumps

length: 5

filter: over

length: 4

[5,5,5, 4]

*/
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37 : AbstractCollection  AbstractList > AbstractSet * AbstractMap RE AT FEY) o
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BERE HHRARMEROEGERM AR ERIGES © G0 > BERMFER—ESSE CEBRFEGHNTRIIES - SERFINER
FEZFRHEZED » HMANER > fli > FEAEMRE

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

numbers.filter { it.length > 3 } // numbers;i8BEAEE » BEREKR
printin("numbers are still $numbers")

val longerThan3 = numbers.filter { it.length > 3 } // & R7Zf#7ElongerThan3H
printin("numbers longer than 3 chars are $longerThan3")

HRNFELESIRE > JUETEEEHR - HIEEHRKENEES » REWEERIENRNIEZEST » MARREFNEHSR - HitAEBIEN
§1’F » BEA To BIRMERKEGIE > FIU filterTo() 1CE filter() B associateTo() U associate() © SLEEKEHE B IZESEAMIMS

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

val filterResults = mutableListOf<String>() // B2 %R
numbers.filterTo(filterResults) { it.length > 3 }
numbers.filterindexedTo(filterResults) { index, _->index ==0}
printin(filterResults) // B EMRIEIEILER

BTHEER » BLREREIEZES > FLRAUEREREANERS ST EIZRIEE !
/| BEFBRETFAIREE - RTHRERPHERE
val result = numbers.mapTo(HashSet()) { it.length }

printin("distinct item lengths are $result")

BEBRMNRECERIBIE « Bl - 94 - BTNEMIRE - RBNBERIREIRFES RKotinES58% -
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HRNFLLERE > ARBNNOREITERRE | —(EEFEMERIRE  S—(AEEGERERBERNES - flM > sort() HAIRESETR
Pk > FULEREERE 5 sorted() BIE—ERSHERTRNNES » BHEFIRFHE -

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

printin(numbers == sortedNumbers) // false
numbers.sort()
printin(numbers == sortedNumbers) // true

ELTIRIRE

[frotlin*?.—‘;ﬁ@#%ﬁ?—ﬁﬂﬁﬁﬁé%ﬁﬁ%?ﬁﬂ’ﬂ?ﬁ@@ﬁ o BERBRBRMIVEIRRARIREESHENES - UTEUANESEIRR T
2L o

BRGY (Map)
BB S — B AN TR ERRARE S o BANBREENE map() o TRAENIambdaEMERRSETE » 1EE
lambdat B3I - 4 BHIER ERE T ENIERFAAR - SRR TR Z S (FA S HE0EIS - S5 mapindexed() °

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

WRESIREFLL TR FESEnull > ATLEEEFER mapNotNull() $E map() » 3% mapindexedNotNull() & mapindexed() RiBEERES
FEnull

val numbers = setOf(1, 2, 3)
printin(numbers.mapNotNull { if (it == 2) null else it * 3 })
printin(numbers.mapindexedNotNull { idx, value -> if (idx == 0) null else value * idx })

TEBHOHER - (RAMIEER | BHREMARIIERE » R2Z7TFA - ENBEAGTENER » £ mapKeys() ; RIBXR > mapValues() &
#E - EMERBEEREmaplF B FA28EIE > FILIRAI U FERHR(FEEE -

val numbersMap = mapOf("keyl" to 1, "key2" to 2, "key3" to 3, "keyll" to 11)
printin(numbersMap.mapKeys { it.key.uppercase() })
printin(numbersMap.mapValues { it.value + it.key.length })

RIER (Zip)

HIRERMR N MESE SPHERMENTREES - TEKotlintFEEET » ERIBIB zip() WERBGTR
BE—EEERBELARALRE—EES (HEHE) FASHEF > zip() RE—E pair HRIFIR o HKESHTRRELEHPHE—

Bt -
MRESKNRE > zip() WERZBRDHAN ; BRAESHERBTREFGETERD -
zip() ET AP TUAR > Bl a zipb ©

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))

Rt U —EFEMESENERREERRA zip() | BRTHERNSHTE - TEERALT » GRIIRESEHZRTENS BT RZNEHS
AR HEPROIE

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



printin(colors.zip(animals) { color, animal -> "The ${animal.replaceFirstChar { it.uppercase() }} is $color"})
ERE—E Pair FIREF » AILUEITT R MG ——REGE > (EEEHPBEMESIX :
B—EFIRESFRIRFIRPEE Pair WE—ETE o
B EFREEE_METE -
EfRERGE—E Pair 53R > A unzip() °

val numberPairs = listOf("one" to 1, "two" to 2, "three" to 3, "four" to 4)
printin(numberPairs.unzip())

BAEE (Associate)
RIRETR A S A T R R AR M S BB R map o TERFIRORIBHER S » e SR Bimap R o

EARIRARREL associatewith() BIEE—{Bmap °» EFFRBESHTERE » EERHATHEIRREERDN - MEMETEES » RER
B—EEREBEMaps o

val numbers = listOf("one", "two", "three", "four")
printin(numbers.associateWith { it.length })

Ef8#map > HEGTTRIFR(E > B associateBy() R - TERW—ERE - ZRBIRBTROERDR - IRMETROEESE > R
RE—EEREEMapH o

associateBy() th B A B {EESIAR E—ERA o
val numbers = listOf("one", "two", "three", "four")

printin(numbers.associateBy { it.first().uppercaseChar() })
printin(numbers.associateBy(keySelector = { it.first().uppercaseChar() }, valueTransform = { it.length }))

B—TEHERMER associate() #8Emap > EPFREMNEDBRESTRETER - EiZR—Elambda®® > ZKECERE—E Pair : $HFERY
mapf&EIEEME o

REITMRZE » associate() BEEFFEFEMN Pair HR > SAIEEREMAE - At - AT SRR LA MSEIEE A A - FERE

FH associate() °

—fERGIEERMER—HERTREME

val names = listOf("Alice Adams", "Brian Brown", "Clara Campbell")
printin(names.associate { name -> parseFullName(name).let { it.lastName to it.firstName } })

£ER > BRMEEHTRBERSRRY  ARUZRBERBIEEE—EY -

BY¥ (Flatten)

MRIMRERESES » MU S ERREEREN T RIMREESTENRHURERA -
F—ERHZ flatten() ° IRAIUTEEESHNES LRAT > FI0 > —1B List B9 Set ~ ZRBBEE—EESAEREEATRNEMBIIR -

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

S—EKE flatMap() T —BEEFNHNREEREES - CIEN—ERE > ZRERESTEMHINS—EES - &
? » flatMap() REIEEFIE TTEAREENE@ETIR o FE > flatMap() B1TALELHABEERAR map() (UESEAMEHER)
[ flatten() °

val containers = listOf(
StringContainer(listOf("one", "two", "three")),
StringContainer(listOf("four", "five", "six")),
StringContainer(listOf("seven", "eight"))

)

printin(containers.flatMap { it.values })

FREBERT (String representation)



MR PBEUBRAERESAS - BAEARESHIRAFFTHRNEE & joinToString() M joinTo() °
joinToString() ARIBFIR LMD BUIBREEFRIE o joinTo() MEREIE - (Ei4ERIINZILEER Appendable HR ©
EERRI2HER R » L RECREINERELNHESHRA toString() | TEMFHERTHEALUERMERDIRHFRIS o

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

printin(numbers)
printin(numbers.joinToString())

val listString = StringBuffer("The list of numbers: ")
numbers.joinTo(listString)
printin(listString)

ZIEEAESRFABERT > IUERMBBEPIEEESH | HRFT  AIENRE - GERFABRLAIRRLG - UBEER - HRAEES
BrxRZzBEER > BT RE—ETE -

val numbers = listOf("one", "two", "three", "four")
printin(numbers.joinToString(separator = " | ", prefix = "start: ", postfix = ": end"))

gﬁéﬁikﬁ@%ﬁ » (RAIBER ZISEMRG| — R ESEERPHTRYE - MRESANBIBIRG > A EMTRRRERAEEHESH

val numbers = listOf("one", "two", "three", "four")
printin(numbers.joinToString { "Element: ${it.uppercase()}"})

41 N A
i@/%ﬂﬁz [

BEREARERRERIMEREZ— ° 7EKotling » BIEEHHBEAERZE ——ELlambdaREiER—EE & TR MR E— B
B © true RMATETTEMAEH » false RMER ©

REFSEI—ARERY > AFFE—TRABPEEES - EERBFEENRGES » FCHTARATENAEBES - ER(FRIES
R EREMEGEENTTERERBIZRY

RiFsRAER

EARRBIEREZ fiter() o ERMBAAME > filter() REIFSEHHNESTTE o B ListiSet » F£RESREList » HitMap » ERtZ
Map °

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

val longerThan3 = numbers.filter { it.length > 3 }

printin(longerThan3)

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)

*ﬁlteg Ejjﬂfﬂﬁ’]ﬁ%su IERETTRNE - MRIFBEREPFERTENAE > 5EA filterindexed() © EIER—EFEMESHHEH - &R
I7T& °

BIRBSERFBIEES > £ filterNot() ° BREI—{EHRFALLRS false FITRTIR °

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

val filteredldx = numbers.filterindexed { index, s -> (index != 0) && (s.length < 5) }
val filteredNot = numbers.filterNot { it.length <=3 }

printin(filteredldx)
printin(filteredNot)

BRE LR AILUBIREIRAE RN TR R TRER

o filterlsinstance() REI4SELERIMNESTTE © ¥ List<Any> A filterlsinstance<T>() 3R[E List<T> > RTIAFFIFEEHIERZEA
THERIRVERES ©

val numbers = listOf(null, 1, "two", 3.0, "four")



printin("All String elements in upper case:")
numbers.filterlsinstance<String>().forEach {
printin(it.uppercase())

}

o filterNotNull() 3REIFF B JEZETTE o ¥ List<T?> @A filterNotNull() 3R[E] List<T: Any> » RTAFHRIETEEAIETHREE o

val numbers = listOf(null, "one", "two", null)
numbers.filterNotNull().forEach {
printin(it.length) // length is unavailable for nullable Strings

}

9& (Partition)
B — EEEEE—— partition() — RIEEIMEBRES » LETHARENTEREEEBNFIRS - Flt > (REE—HFREAER
& : B EaaPaelmantE B (ENRa s EEaEA R EMAETE o

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

printin(match)
printin(rest)

55857 (Test predicates)

Bl A ERMIRETREATE |
any() : MREVE—ETERSLHEER > BERE true ©
none() : MERA TR AR » AEE true o

o all) : MRFAIBTHREBAFSHERR > AIRE] true ©3E > BEESABEABERAR > all() EE true < BETATEE
FEAHETHIE -

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 }) //vacuous truth

any() #1 none() tAJAARE:BAFER : TEEBERAT > EARRBREESREAE  any() ERE true MRETE » THER
[@] false ; none() MitE/RBVE

val numbers = listOf("one", "two", "three", "four")
val empty = emptyList<String>()

printin(numbers.any())
printin(empty.any())

printin(numbers.none())
printin(empty.none())

ISR BSRIR(ERT

fEKotlind » 05E (+) FESE () BRIFFIER/ESERN - EMRESEAE—ERFY ; FERFEAUERRRAZ—EES -
BREER—EMREES ¢

o plus ERESFRIBESFRTRUR S —ERIEBPHTE -
o minus WERBZRBESTHITE » BERT B EREBPHITE - MRF_EHREHETE > minus EBIRENERY
B MRBES > MIRBMREMBTRIHER -

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

val plusList = numbers + "five"

val minusList = numbers - listOf("three", "four")
printin(plusList) // [one, two, three, four, five]
printin(minusList) // [one, two]



HBREYBINNSRA RS IRVERT

RAASEREY (Map) BUMNSRALASKIRIERIAVHARIEE » B2 RIS EIRIE -

1R oR AR (B R IERT

o ER(EIR(ERT plusAssign (+=) 0 mmusA55|gn (-=) hAEETES - 2Am > BN EEES » SHERRLEMER plus 3 minus IRIER
%;:ﬂﬂ%;tﬁﬁmﬁ AHHRIEE o AL > EfZEERR var FBEES - BNUIEES » IR val ° SHEERES - EZHMERES
EAERME-

Kz

KotlintR#EiRfit T — AN HES TR ETOENERRE - EXRMDHEEE groupBy() #R—{Elambdaf it iR [E—EMap ° 7£E
LIEMapEF > BARRElambdafER » HENEREREZERITRYIR o ILRBEILAR » fi0 > ZFFENEFEHFHRIIRETS

RERUERTE ZElambdaZEZKAER groupBy() » iE—EEEHRKE o EEAMEIambdaid groupBy() FI4EEMap
M > keySelector ERENAE FEAVSRIH PRSI EIEEIRREBNER » MARRBATE ©

LX-FTWJEITTQUHEFH groupBy() REIRFREBNEFEBHFRPEITOE > FA for EEFFENERMapiviE » REE
F keySelector REGEERAKE !

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

/I EF8 groupBy() B FEHFRRETHE

val groupedByFirstLetter = numbers.groupBy { it.first().uppercase() }
printin(groupedByFirstLetter)

// {O=[one], T=[two, three], F=[four, five]}

/] EREEAELTENR B EABRAR(E

for ((key, value) in groupedByFirstLetter) {
printin("Key: $key, Values: $value")

}

// Key: O, Values: [one]

// Key: T, Values: [two, three]

// Key: F, Values: [four, fivel

/| HEFEBHFHRETHALRESRA RS

val groupedAndTransformed = numbers.groupBy(keySelector = { it.first() }, valueTransform = { it.uppercase() })
printin(groupedAndTransformed)

// {o=[ONE], t=[TWO, THREE], f=[FOUR, FIVE]}

WNRIRBH TRETHIE » AE—RUEHFIELEERIRIE » s5EM groupingBy() EKIEK © [E]—1@ Grouping $ERBYER] o Grouping B
BIAERLUB IS A N E A AAFEFIR(E | BLAER FEEIRERITZAEEN -

BEEME > Grouping ZIFLITIRIE :

e eachCount() stESEHEPHTEHE °

o fold() # reduce() ¥IHELBIFABEBINESHITIoldMreducetR(F » MWIRMELER o

* aggregate() AT RERXERNSEATNRE TS » WROLER - E=2H Grouping MTEMRENER S -
E fold B reduce F#Ks > ERTREREEHRIRIE

fREI R4S RMap LfER for BEFFHIEMNHE groupingBy() REIRIZAVAE - BEAFFRFAMESERMAZBERNTRE -

;X_F%ﬂg/'r?yﬂﬁﬁﬁﬁ groupingBy() EEIZF T BRINEFEHFRBETOE » stESEAPHNTREE » RBERSEAUITENER
I7t&= =

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

// 8 groupingBy() B FEHFHRETHEL A ESEETNTEYRE
val grouped = numbers.groupingBy { it.first() }.eachCount()

/1 EREEAR LI TENE R E AR E

for ((key, count) in grouped) {
printin("Key: $key, Count: $count")
// Key: o, Count: 1
// Key: t, Count: 2
// Key: f, Count: 2



}

B MRATLURBRE IR RESTRETHE IR EERETE—DHRE-

BERESD

zKoé ijrﬁ’eﬁlﬁ@ﬁ—ﬁﬂﬁ&@l%& » ARBRESHBIANE - EERBIRMSEANRERERESHE | BEFIUEMNME - 5
BRRNE -

1R (Slice)
sice() EEIRGRERIIMESTENE - REIFUEABERERENESEE o

val numbers = listOf("one", "two", "three", "four", "five", "six")
printin(numbers.slice(1..3)) // [two, three, four]
printin(numbers.slice(0..4 step 2)) // [one, three, five]
printin(numbers.slice(setOf(3, 5, 0)))  // [four, six, one]

HHFNEZE (Take and drop)

ERE—ETERBRLIEEBENTTE » £ take() K - EEUHERIVTTER > (£ takelast() ° BEEENBERINESKNE &
BB ERREIREES o

ENHRTEERENF —ERRE—ETEZINIFAETE > BBIFRA drop() # dropLast() ERIE

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

printin(numbers.take(3)) // [one, two, three]
printin(numbers.takelLast(3)) // [four, five, six]
printin(numbers.drop(1)) // [two, three, four, five, six]
printin(numbers.dropLast(5)) // [one]

fRIZRIIAE AR E RN ERNTREE - AINEE EEHRHRARBERLIEIRE

e takeWhile() B#HE:A:(predicates) take() : CEHBEEIFLEEANE—ETEAL (REEZTE) TS - MRS
—(EAEETERCEEA » ERABE -

e takeLastWhile() B takelast() : EREAREIHITERFANTREHE - HENE—(ETEZEACEEANRE—ET
EZNT—ETE - MERBHNESTEANLCE RN » FRAZT -

o dropWhile() EIFEEMEEEEFR takeWhile() AR : EREFRTEBHANE—ETEINERNTE

e dropLastwhile() E#EAEEREIEN takeLastwhile() HHR : BIREERAII AT EANRE—ETENTE ©

val numbers = listOf("one", "two", "three", "four", "five", "six")
printin(numbers.takeWhile { lit.startsWith('f') }) // [one, two, three, four]
printin(numbers.takeLastWhile { it != "three" }) // [four, five, six]
printin(numbers.dropWhile { it.length == 3 }) // [four, five, six]
printin(numbers.dropLastWhile { it.contains('i') }) // [one, two, three]

18 (Chunked)

ERESIFNRIEEA/NEIERS > R chunked() BREX ° chunked() E#R—ESB——IRHA/ » RO —EESSHEEX/EITIRET!
xR F—EARKE—ETERBELES AR » BEMRESETRNOANTE » KILEHEHE - RE—EBRATREAR/NZR) o

val numbers = (0..13).toList()
printin(numbers.chunked(3)) // 110, 1, 21,3, 4, 51, [6, 7, 8], [9, 10, 11], [12, 13]]

fRIZRTAI V¥R E R IRFE A 8RR o 2t > $8F chunked() FRHRHEHARE © lambdaS2#RESH—ENR B chunked() HEiH—iEH
FABS > BEMRBEEHTIR  FEZEZIambdadiHE -

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

%O (Windowed)

fRET A ZREE S TR IPR A FIRERAA E A/ AVEEE - A EREMMRETER windowed() : EREITREENTIR © BB RHE
AEBEE—HE 8 chunked() F[A > windowed() BREIRBEE G TRFABNTRER - FIEEOEEREBETIRNTRED -

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



windowed() IRt T AL H > FEHEAEEN -

o step EFE T MENEAIE NS —ETRZFEMERR - BBERL - AIERESRAMETERBNED - MRED REME
2 RS REEFRSTBTRFABNED | 55— 5= KitHH -

e partialWindows BIZtESRENTERBIB/NANIED o G801 - MRIRER=ETRNED » REZAREWETHEE
EEf - wEEERT > BA partialwindows #§ & &K/ A2 1A MI{ESIR

Rf&  (RATLAZENE RO EVEEEFEAER o Bt > S8R windowed() B HERRRE -

val numbers = (1..10).toList()
printin(numbers.windowed(3, step = 2, partialWindows = true)) //[[1, 2, 3], [3, 4, 51, [5, 6, 71, [7, 8, 9], [9, 10]]
printin(numbers.windowed(3) { it.sum() }) // 16,9, 12, 15, 18, 21, 24, 27]

ZEEMTENED > F—EEBENRE—— zipwithNext() ° ERIZZESHEIITERE < 5518 > zipwithNext() REREAD AR
Y eR8EATE RTRE—ME) AIE—E rair » BIEARBRIL, 2, 3, 41211, 2], [2, 3], [3, 411 » WFREIIL, 2], [3,
411 ° zipwithNext() thAT A EEHARH—IERA ; ZFHRBEERBRESHMETRFER2H -

val numbers = listOf("one", "two", "three", "four", "five")
printin(numbers.zipWithNext()) // [(one, two), (two, three), (three, four), (four, five)]
printin(numbers.zipWithNext { s1, s2 -> sl.length > s2.length }) // [false, false, false, true]

BERRRBERIENEEMBRTEEESHHIAR

BERERITE

KotlinfE &R T —HKE » ANNESPRREETE - XEHIBHNRBCERRTIRMES -

RUBEER

ERRPBEMENTTE > JUER elementAt() RE © HAZRBLEBA—EARBREASE > MREGEEMENESTE - F—ETE
MUER0 > RE—EATHRNMUER size-1 °

?%Ier(nentAtgz ﬁg?*?%ﬁ#%?IEEF'::‘?IE’\J%‘SEEE?EJ:*%ME{#?%IEEF':-‘?IE@%%?EEFH o EFIRMIBERT - BN A B BN ERRSIFHRHRE
T (get() Bk [1) °

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

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

BE-EANRRESHNFE—EMNRE—ETROERGR | first) M last() °

val numbers = listOf("one", "two", "three", "four", "five")
printin(numbers.first()) // one
printin(numbers.last()) // five

ATBEERRFFLUENTRFRMEER > FIUER elementaAt() NEZEES

e elementAtOrNull() EBifsENMEBHESEERFEE] null °
e elementAtOrElse() HIMEZ—(EllambdaK# » ZREF—EAZRHSBMPLESTRERNES - ERRBHEENMGE
B¥ > elementAtOrElse() iR[ElZlambda¥4AEBERGER o

val numbers = listOf("one", "two", "three", "four", "five")
printin(numbers.elementAtOrNull(5)) // null

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

BRI ER

BRI first() F last() HERIRAILUERE S P SIAERANTER - BEMRERTAAHESTRIAEFARN first() B > (RIFEFEFARS true B
B—ETE - RIBK » HHBFAN last() BEICEBFNRE—ETE

val numbers = listOf("one", "two", "three", "four", "five", "six")
printin(numbers.first { it.length > 3 }) // three
printin(numbers.last { it.startswith("f") }) // five



?ﬂ%iélﬁ TCEECER » EMERBEWMLES - AT EEEREENR > /A firstorNull() # lastorNull() : MERBEHRIITENTE > ©
FI3R[E] null °

val numbers = listOf("one", "two", "three", "four", "five", "six")
printin(numbers.firstOrNull { it.length > 6 }) // null

MREFNLFEBSIMIVETR - FTUERRIS :

o find() X& firstOrNull()
e findLast() 1X& lastOrNull()

val numbers = listOf(1, 2, 3, 4)
printin(numbers.find { it % 2==01}) //2
printin(numbers.findLast { it % 2 ==01}) // 4

THE RS R

MRIFREBERRTRZAHESETIRES > AJUER firstNotNullOf() ERIE - EAAE T MIEIRIE

1. EREESRBREES
2. BEERPIE—EIEEE

NBLERESTREIELEITE > firstNotNullof() B NoSuchElementException ° fEFAEIFERY firstNotNullOfOrNull() RIEEEFE R TR
[B] null

val list = listOf<Any>(0, "true", false)

/| B EETREMAFHRIEERARERENE—E

val longEnough = list.firstNotNullOf { item -> item.toString().takelf { it.length >=4} }
printin(longEnough) // true

Bt v

MEMBERRESHNEIRTE » B random() K ° AIURHSEAEAE > REW Random HRIEBMEMIENRE o

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

TEZESE > random() BHIEREE o E4EUX null > 55fER randomOrNull() °

BETTRFE

ERTEADEEEEEMETE » A contains() RE c MRE—ESHRBB2HNESTE » ©IRE true o AJLUER in BARFLUSE
FFAZCEAA contains() ©

E—-RGEZEEFNEE A containsAll() WiFELEBFNESIEASH -

val numbers = listOf("one", "two", "three", "four", "five", "six")
printin(numbers.contains("four")) // true
printin("zero" in numbers) // false

printin(numbers.containsAll(listOf("four", "two"))) // true
printin(numbers.containsAll(listOf("one", "zero"))) // false

LtESh » ATLAEBER A isEmpty() X isNotEmpty() IBEESPERESERTE ©

val numbers = listOf("one", "two", "three", "four", "five", "six")
printin(numbers.isEmpty()) // false
printin(numbers.isNotEmpty()) // true

val empty = emptyList<String>()
printin(empty.isEmpty()) // true
printin(empty.isNotEmpty())  // false

BERRRBERIENE BB RIREESPHEETE

B



TENEFRFREESHENERAE - fi - MERAEHERTHENTIER  MREMNTRIEFFR > EFIMAEE -
fEKotlind » AILUBBKEA RN ERHRNIERF

BRRBAIEF - ERBEIR Comparable /THMARERN - ERFISEHMIERFE - SEABAIEFREHETHRF o
REUNREFRZAIELERE

o BFHREGEREMNBIEIER @ 1AMR0 ; -3.4FKR-5f » fRILERHE -
o FIMFMHRFERFAMIER : bXita ; worldKhthello

EABRTEHENTEHREAIERF » 5AFEZERMA Comparable EIRE c EEEEIR compareTo() B ° compareTo() HBEIEZ FIEERM
F—EHREESE > TRE—EEHE » RTIMEHREKX !

o IEERTEWHRERX -
o BERTENINREH -
o ERTMEHRAE -

WUTR—EHEFhRAE94E > R4S EE2E A MREEBD B

class Version(val major: Int, val minor: Int): Comparable<Version> {
override fun compareTo(other: Version): Int = when {
this.major != other.major -> this.major compareTo other.major // compareTo() L&A
this.minor !'= other.minor -> this.minor compareTo other.minor
else -> 0
}
}

fun main() {
printin(Version(1, 2) > Version(1, 3)) // false
printin(Version(2, 0) > Version(1, 5)) // true
}

BERIEF AFHRUFRN A A ERERNBEFETHRF - 1552 » (RAMUARAILLRNERERIERF - XA LLBENERBAIRF
LASMEYIER: - ERAFBIENTERBERIERF > 555HEIE Comparator © Comparator B1F compare() K¥ : X —EENMERES -
WREEfZ FEEBRHBEER - ERIBES A LK compareTo() AARER ©

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

#EH lengthComparator » fREILURF TR REFT - MAZIZADEALIE -

E# Comparator —TEE BN 5 7AZFERRLEEFRY compareBy() B © compareBy() &% —{Blambdai ¥ » ZREWEGIER—
{B Comparable {8 > Wi HERIEFEESERENBERIERF ©

£/ compareBy() *» EERFIFHIRELLLESZMN TR -
printin(listOf("aaa", "bb", "c").sortedWith(compareBy { it.length })) // [c, bb, aaal

KotlinEE & BIRMH T AIIREAIER - BERIEFEEBHIEFHIFESHNRE - TRER » HFHERBERRREBESHHFRE - B
LRFECHERFACSSREESTRNNES » LIEARNIEFHT - ETRERFEMIFTEESNREY - F2RINRSEIRE -

B2AIER
B sorted() # sortedDescending() HRIEE BARIBFREIFAFHPEFHIFHNESTE o BLERBEEAN Comparable TTREES ©

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

printin("Sorted ascending: ${numbers.sorted()}") // Sorted ascending: [four, one, three, two]
printin("Sorted descending: ${numbers.sortedDescending()}") // Sorted descending: [two, three, one, four]

BEEIERF
HREEEIEFHEF AR LEEH R BEF » B sortedBy() # sortedByDescending() K o EfHEZ —(EEEZR R » ZREBEESTE
BR53 2 Comparable {8 @ MiRELENBAIEFHIFES

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

val sortedNumbers = numbers.sortedBy { it.length }
printin("Sorted by length ascending: $sortedNumbers") // Sorted by length ascending: [one, two, four, three]
val sortedByLast = numbers.sortedByDescending { it.last() }



printin("Sorted by the last letter descending: $sortedByLast") // Sorted by the last letter descending: [four, two, one, three]

BAESHIFEEZBERIERF > ATLURMEEA M Comparator © Altk > 3B sortedwith() ERIEEEAREY Comparator o fEFILEREL » 3%
FRBEREHFFEERM TR

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

printin("Sorted by length ascending: ${numbers.sortedWith(compareBy { it.length })}") // Sorted by length ascending: [one, two, four,
three]

KR ElERF

AILAMER reversed() R RERMAIEFHES ©

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

reversed() JREI G EITREIFIFES o At > MRFHEBERRRES » EFLHELFIESH reversed() 45R ©
B—EREERE - asReversed()
REIEREEEFNRERE > FILIMREREFIRAEER » ©RISELE reversed() B = HE A ©

val numbers = listOf("one", "two", "three", "four")
val reversedNumbers = numbers.asReversed()
printin(numbers)  // [one, two, three, four]
printin(numbers.reversed()) // [four, three, two, one]
printin(numbers) // [one, two, three, four]
printin(reversedNumbers) // [four, three, two, one]

WMRFEBTIRETEN > CHFEENHERMEEREAEF » RZFA -

val numbers = mutableListOf("one", "two", "three", "four")
val reversedNumbers = numbers.asReversed()
printin(reversedNumbers) // [four, three, two, one]
numbers.add("five")

printin(reversedNumbers) // [five, four, three, two, one]

AT » MNRFNREFTEM R TRIRETETIR > reversed() BAIEY » A EHERERKT G BRAEIZ o

EtIER

Ri&  B—EREIESHERIEFNES TRIMTIRNEE —— shuffled() o RAIUARHSEEEAE > 5ii§ Random HRIEASH o

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

BERBEMENTEEMPIFES - TIRBTERFETE

AaR(E

KotlinE &85 —EEANRSRERE—ESERFRIBESNATEOEREE - ASHELRFNIRABMN - I BEEMES
HLERIARIE

minOrNull() 1 maxOrNull() FBBREIR/NHIFRAKNIITE « Bt EES > EFERE null ©
average() REIHFEESHITENTIEE -

sum() BREIBFESHTRAVEEM o

count() REIESHFHTEHEE °

fun main() {
val numbers = listOf(6, 42, 10, 4)

printIn("Count: ${numbers.count()}") // Count: 4
printin("Max: ${numbers.maxOrNull()}") // Max: 42
printIn("Min: ${numbers.minOrNull()}") // Min: 4
printin("Average: ${numbers.average()}") // Average: 15.5
printin("Sum: ${numbers.sum()}") // Sum: 62



BRE—LREAILUBBRR ENEESRR M EEEMN Comparator RIBRE/NRARITTE !

maxByOrNull() 1 minByOrNull() 3ZFZ—{EEZERRE > WiIREZRKERLEERANHR/HITE ©

maxWithOrNull() F1 minWithOrNull() 3#%—{E Comparator ¥ > Ai1R#E& Comparator JREIRATHR/NHTTE ©
maxOforNull() #1 minOforNull() 3EF—{EIEIEZRE > WiIREZEEZRHWRARR/)VRENE ©

maxOfWithOrNull() 1 minOfWithOrNull() % —1{El Comparator 18R > MiAR#EE% Comparator iR [EIEIE LR KB MR AR/
iR[EE °

BLREETES LRE null - BE—EEMNRERE—— max0f + minOf ~ maxOfwith 1 minofwith —— E{fIEd¥} FERY R L {EFHEE »
{BEZEES EEHit NoSuchElementException ©

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

val strings = listOf("one", "two", "three", "four")
val longestString = strings.maxWithOrNull(compareBy { it.length })
printin(longestString) // three

BRT BHM sum() » BE—ESARIEE sumof() » BIET—(EEERRRNERE Z R HMERNR B ESTRINEN  BEERATLR
ERERIEFEER © Int » Long > Double ~ Ulnt 1 ULong (T£JVM_LIEEIE Biginteger # BigDecimal ) ©

val numbers = listOf(5, 42, 10, 4)
printin(numbers.sumOf { it * 2 }) /] 122
printin(numbers.sumOf { it.toDouble() /2 }) // 30.5

FoldflReduce

HNEARIENR B reduce() M fold() KE > ERRHUIIRMERREANRESTRIRORFEER  ZIRMFEZMESH © LAl
RRENESGTER

Egﬂﬂ@%ﬁﬂ@@ﬂ‘]&ﬁ? fold() IER—EYIAE » BEF—FHREFRARRE > M reduce() WE—FERAE—EME _BETRERIRE

val numbers = listOf(5, 2, 10, 4)

val simpleSum = numbers.reduce { sum, element -> sum + element } //5 + 2 +10 + 4
printin(simpleSum) // 21

val sumDoubled = numbers.fold(0) { sum, element -> sum + element * 2 } // 0 + 5*%2 + 2*¥2 + 10*2 + 4*2
printin(sumDoubled) // 42

/] #8638 | B—ETTRREERPINGE
// val sumDoubledReduce = numbers.reduce { sum, element -> sum + element * 2 }
// printin(sumDoubledReduce)

EHTRAIEETR T &R © fold) AREEMETREVEMN - MRSIERIRBFELS reduce() * ERERS—EER » BREEF—FH
EANRNFE—ENE _ETRFA2H > ALE—ETEFFRINME

ERTRIEARIEFEARE > 556 reduceright()  foldRight() BB » EFIEITIES LML fold() 1 reduce() > BIERE—ETE
Fth - AREERF—E - IR - BERAREETIESRNR  RESHENEIET  BhEnE » ARERRE -

val numbers = listOf(5, 2, 10, 4)
val sumDoubledRight = numbers.foldRight(0) { element, sum -> sum + element * 2 } // 0 + 4*2 + 10*2 + 2*2 + 5*2
printin(sumDoubledRight) // 42

PRETARE R TTRRS EASBBNRIE © AlL > £/ reduceindexed() # foldindexed() EKE > IETTRRS EAIRENE—ESH -

=& > B—LREGS I IEIREERNESTTE » HAEFIE—— reduceRightindexed() # 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) // 15

val sumEvenRight = numbers.foldRightindexed(0) { idx, element, sum -> if (idx % 2 == 0) sum + element else sum }
printin(sumEvenRight) // 14

FrERERARFETES EEWHER o ZEU null > AFEREMEY *orNull() HRERE :

e reduceOrNull()



o reduceRightOrNuli()
e reducelndexedOrNull()
e reduceRightindexedOrNull()

MRMFHEZREFBZEME > 55FH runningFold()  (BRE R scan() ) # runningReduce() BRI ©

val numbers = listOf(0, 1, 2, 3, 4, 5)
val runningReduceSum = numbers.runningReduce { sum, item -> sum + item }
val runningFoldSum = numbers.runningFold(10) { sum, item -> sum + item }

printin(runningReduceSum) // [0, 1, 3, 6, 10, 15]
printin(runningFoldSum) //[10, 10, 11, 13, 16, 20, 25]

MRMEBEEEIR(EF2HHPERZS| » 35 runningFoldindexed() 3% runningReducelndexed() °

EaRRIE

AEESXRHENESABTIRE - HIIRMEREMGRTE - ZERMIRFEFTEES BRI BNRIRE - BRTIRMBRGBIISERE 7
SR2 RIRSERIEMIRGHTEIRIE

AINTTER
ERFIRIESTMEETE » £/ add() R - IHENHREHMBESHRE -

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

addAll() 2B RNSETEFNMETIRHES - BEFIUR Iterable * Sequence T Array © IFUWEMSHAVERR T UARRE - Fig0 »
AR ESHHFRARERMEIGIRS o

E7E5IRERAMAE > addAll() HBEPENERFRINTER o (RETUERR addAll() FHEETHRUEFAE—ESH - 2HRESHE—E
TERHBAZIILIE - 2BESHEMTRRRET » MHERETEBIRE -

val numbers = mutableListOf(1, 2, 5, 6)
numbers.addAll(arrayOf(7, 8))
printin(numbers) //[1, 2,5, 6, 7, 8]
numbers.addAll(2, setOf(3, 4))
printin(numbers) //[1, 2, 3,4, 5,6, 7, 8]

Q}EE%&E@%H&ZKE’MU%%VE% plusAssign (+=) FRINTTE - EEANRETEESE > += BE_EIREHR (THHSE—EES) M
EHIEF=T \ o

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

printin(numbers) // [one, two, three]

numbers += listOf("four", "five")
printin(numbers) // [one, two, three, four, fivel

BIRTR

BRI EESHREIRITE ° FH remove() RE ° remove() IEZTTEELZRRILEMNFE—EHIR o

val numbers = mutableListOf(1, 2, 3, 4, 3)
numbers.remove(3) // BERE—@E 3"
printin(numbers) //[1, 2, 4, 3]
numbers.remove(5) // AR
printin(numbers) //[1, 2, 4, 3]

E—RBRSETERE > BUTRH :
. ?;jemoveﬂejl}li()r)r ﬁ@?g%&ﬁqﬂﬁ’ﬂﬁﬁﬁ TTER o HE - (REIU EEBAEASH—IERR ; EEBERT » ZRHUGFBIRHES
S true BY JCE: °
o retainAll() & removeAll() RMIRIE | ERMRFRBBESZIMIFIBETTER - BEBHE—EERN > EERSTRSEANTT

o clear() BIFIERMFIETE » WEHEE o



val numbers = mutableListOf(1, 2, 3, 4)
printin(numbers) //[1, 2, 3, 4]
numbers.retainAll { it >=3 }
printin(numbers) //[3, 4]
numbers.clear()

printin(numbers) //[]

val numbersSet = mutableSetOf("one", "two", "three", "four")
numbersSet.removeAll(setOf("one", "two"))
printin(numbersSet) // [three, four]

B—EREEAPBIRTENS EZRERRIIRIER minusAssign (-=) ——FEHIARZE minus © B ESHAIUE TR BN BEEFIR
S—EES c ERAIRERTER > = BRENE—RHER - RZ > MREE—EES > MIEBRETRNAEHIER - fI80 > MRFIER
BEEENTE > EME—REBR - BT ERERAIUESESPREEINRE - BETRFETERMENRIT -

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

printin(numbers) // [one, two, three, four]

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

/Inumbers -= listOf("four") // & LEHEE

printin(numbers) // [one, two, three]

TR

FIRMREHER T AN EMTRVRE - EFENIRS TR EREDHEL - HNES > BINgERS ' BRTERLEBR
—BRILRMNSZ—ETE

BEAREEMAENTEMEETSEANAT > F - BIRNENRTZUREERAREFNER -

List4FEIR(E

FRZKotinPRZFEIMHIARESER - HIIRTERNRS FERET —FRAmRME -

RRSIBETR

JIRZFFA R RITREBTRIRIE | elementAt() ~ first() ~ last() F o FEFIRPIFENZEHTRNRS 7R > BILRGEERTES
ABBEBRSIEER - EAINEETERSIEASEE get() REEITEY [index] FHIERTTA

MRNNRAIVIVIEENRS| > SRR - AMEEMREFIUEMRBRRELERE

o getOrElse() AFFITIRIHEERMENRE > UEERS I FFERSREIE ©
o getOrNull() 3R[E] null fEAZREEME ©

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

printin(numbers.get(0)) /11
printin(numbers[0]) /1
//Inumbers.get(5) /] exception!
printin(numbers.getOrNull(5)) // null

printin(numbers.getOrElse(5) { it }) // 5

BRIIRERSD

BT RERESHDHE RIRIES, > JIRIBIRMET sublist() BB ZRBOEEIEETRBENREERIIR - Bt > MRRBESHTR

val numbers = (0..13).toList()
printin(numbers.subList(3, 6)) //[3, 4, 5]

EHTTRUE

RIERR

TEEfAIFIRS > FRATLAER indexOf() #l lastindexOf() RBEHTRNME - EfREFIRPERBESBHNTRNF—EMRE—EN
B - MRREEHRNTE - EMERSEE-1 -

val numbers = listOf(1, 2, 3, 4, 2, 5)
printin(numbers.indexOf(2)) /11



printin(numbers.lastindexOf(2)) // 4
BE—HRE > efMiEZErALEETANTE -

o indexOfFirst() 3REICECR AN E —ETRNZES| - MR R BEEHRIITRABRE-1 ©
e indexOfLast() 3R EILALBANRE—ETENES| » MRBEESHENTEIERE-1 -

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

BEFIRPH SR

BE—BEINRPRETENG EZ—— 7% - CLLEMARERRBRGS - EERIIREEEIEFAFHF | BAIEFSRBSH
RRIREEMIER - TR GRIRERD

BEHIFHRPIELRTE » 3 binarySearch() REMSREEASH - MREFEEEHRITE » ZRECREIEZEKS| ; FH » BIRE] (-
ins{%;;%?;nt -1) » Erh insertionPoint BEIGALLTRURIFIIRIEFNERS| - MREZEEBLRTEENTE » BRI LUREIEGE[

fRIZRILUEE —EZRS | SEEETER | EEERERT » ZRBETRMUOMERS | ZMEEER -

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

printin(numbers) // [four, one, three, two]
printin(numbers.binarySearch("two")) // 3
printin(numbers.binarySearch("z")) // -5
printin(numbers.binarySearch("two", 0, 2)) //-3

fEAComparatorf — 8=
BIRTEFAT LSS > (RAEZIRME—(E Comparator ZR{EH ZHHEE o FIRSEREELL Comparator A FHEF o ERFE—EFF :
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 }))

E1EE—E Product BEFIVFIR > BLEBEFIFRTLLE 5 BE—EEREIEFH Comparator : 1R pl BB/ p2 FIERS »
Bl p1 7£ p2 ZAl © Et > #EERICIEFAFHEFIEFER » FFIER binarySearch() FREILIERE Product FIZES] ©

EFNRERAFRNBAIEFNIEFE > BEZILREBNRSGE - HII > BFFRRTRERFESXNNEHIERF

val colors = listOf("Blue", "green", "ORANGE", "Red", "yellow")
printin(colors.binarySearch("RED", String.CASE_INSENSITIVE_ORDER)) // 3

fER LRI — 1R R

FEALLERRBOET — DRI LGRFE T RMUBERAERENB R TERTE - AR > TEZI—ERTREMHNS Int BEE9LLRRE » WER
ZERBIBREIZTHTTER o FIRGARFIRMRBEAFHF ; 53R - #—EFNRTRITESRTE » LLEREEXFEEE -

data class Product(val name: String, val price: Double)
fun priceComparison(product: Product, price: Double) = sign(product.price - price).tolnt()

fun main() {
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) }) // 1
}

EEE 3 LR B — HE Rt AT ATE S REE AT ©



SIRFIR(E

MRT EEARIRFPRNESIELURIEI - AIETIREITRENRIRF - BERIFERRSIFHTE - RRTIREEAINEE -

i

ERTRRNIFIRAFENME > A add() M addAll() TRETERIBAGUEEAMMNBE - FRIEURZUEZEBNTERER -
val numbers = mutableListOf("one", "five", "six")
numbers.add(1, "two")

numbers.addAll(2, listOf("three", "four"))
printin(numbers) // [one, two, three, four, five, six]

0
FIRERM T BHRATEMENTRENIRE —— set() REBIEFFHR [ © set() FEEHMTRIES] -

val numbers = mutableListOf("one", "five", "three")
numbers[1] = "two"
printin(numbers) // [one, two, three]

fill) EBEMBFAEESTRBERAIEEE -

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

B
ERFIRDBIRGEMENTTE » A removeAt() KB RMMUIBFRBH - WBRTRZBHFRATERIRHALDL— -

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

732

EESHFD  RFHA TR EIRFRRESTRIVRE - BRAE5R > REERETHUNRRRE » ELREFITERHFE
F o BIREEIRAVIRIEFERARSIREGR - CENEZEFHPTENIEF -

Rt R R B EY R IBEUE R R REEY RER BB AL > (Bi8Fed/dR

X .
ﬁi! .

o FIEHIFREMNETIBRA sortx X sorted* © sort() » sortDescending() * sortBy() & o
o shuffle() fX& shuffled() ©
o reverse() fX& reversed() ©

AT RAVHEF R -
val numbers = mutableListOf("one", "two", "three", "four")

numbers.sort()

printin("Sort into ascending: $numbers") // [four, one, three, two]
numbers.sortDescending()

printin("Sort into descending: $numbers") // [two, three, one, four]

numbers.sortBy { it.length }

printin("Sort into ascending by length: $numbers") // [one, two, four, three]
numbers.sortByDescending { it.last() }

printin("Sort into descending by the last letter: $numbers") // [four, two, one, three]

numbers.sortWith(compareBy<String> { it.length }.thenBy { it })
printin("Sort by Comparator: $numbers") // [one, two, four, three]

numbers.shuffle()
printin("Shuffle: $numbers") // [three, one, two, four]



numbers.reverse()
printin("Reverse: $numbers") // [four, two, one, three]

BEARFEMAESN T T EENENIIRPHITE » AR EEERK -

SetfFERIE

KotinE&BHFEZT —EERIFENBRERRE » MEHTE « AHIRS—EEEFHEES -

BHES

ERMEESEHA—EES > £ union() KB » ERILUARERRER > B a union b ° FE > HRAFES > RIERNIEFRE
o HEREST > FERFRNTRIHES —EREBTRZA

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

/I ¥ZRIERFE T

printin(numbers union setOf("four", "five"))
// [one, two, three, four, fivel
printin(setOf("four", "five") union numbers)
// [four, five, one, two, three]

EHRREMESE

ETHMEEAZENRE BIRREERHREESPHNTE) @ FA intersect() B - BEERAEF—BAESHPHNESTE » fF
FH subtract() ERIEK o EM{EREH AT AP » B0 a intersect b ©

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

/I BRI

printin(numbers intersect setOf("two", "one"))
// [one, two]

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

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

EiEEE

EEREFERMEESPNE—ESEREEREPHFENTE BNHEE) > (REUGER union() KB - BINERIRE  stEMESES
ZHENERLESHER !

val numbers = setOf("one", "two", "three")
val numbers2 = setOf("three", "four")

/| EHER
printin((numbers - numbers2) union (numbers2 - numbers))
// [one, two, four]

SIRIVEGHRIE

fRVETLA union() ~ intersect() # subtract() EREEMARITIR - Fi » EFINGERBEset - FEEGRT > FIANEETRBEEHA
—f& - BEEETRSIEAM ¢

val listl = listOf(1, 1, 2, 3, 5, 8, -1)
val list2 = listOf(1, 1, 2, 2, 3, 5)

/| MBFIREZNERE—EES
printin(listl intersect list2)
//'[1, 2, 3, 5]

/| BRITREHA—E
printin(listl union list2)

/111,2,3,5,8,-1]

BLAREEMAESN T E EEMIRFset » LURRFRBITR



Map $5E#RIE

£ Map & > @#FENVERZARERN - BRREVEHRMERS Map SENREEINESS AL - (CBBRENERDREERMNE - T4
B > BN BIREEP Map RERE

RERENE

¢ Map PIRHR(E » BERMEES get) RBHISH - hZIHHRH [(key] 55% o MRHAZBERIR > ABRE] null < BH—
f8 getvalue() ERE > EITRERARE : IRE Map FIAEIHE - AIEGHMEHRER o b5 > BEARMEEREREERIGHRK

o getOrElse() MTIEATNETIRMER | RFEREVERAEER lambda REIRME o
e getOrDefault() FEFXAEVREHROHEERIFASIE

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

printin(numbersMap.get("one")) /'l
printin(numbersMap["one"]) /1
printin(numbersMap.getOrDefault("four", 10)) // 10
printin(numbersMapl["five"]) // null
//InumbersMap.getValue("six") // exception!

= I\éaﬁgé’ﬂﬁﬁﬁﬁiﬁﬁﬁﬁﬁfﬁﬁﬂﬁﬁ%{’ﬁ > AR B keys F values BHFIBEEM © keys @—4HFE Map # > values EFFF
Map {ERIES

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

printin(numbersMap.keys) // [one, two, three]
printin(numbersMap.values) /111, 2, 3]

Y ~

GEN

fREIAGER filter() EREXZRIBIE Map » BIEMES—1K - B Map FRA filter() B > #—EFHE Pair FRASHMEE(predicate)HiE
BT - BRI NIEEIEE AR ERRMNE -

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) // {keyll=11}

EEMERTENEIE Map 757 | 128EMNRE - BNEEAE > BE—ERS . fiterkeys() F filterValues() °© & m{EIRSETRE—(E
89 Map » EFESTE4A TR entries o filterkeys() BIERARRETTERRE o filtervalues() FIERARREE ©

val numbersMap = mapOf("keyl" to 1, "key2" to 2, "key3" to 3, "keyll" to 11)
val filteredKeysMap = numbersMap.filterKeys { it.endsWith("1") }
val filteredValuesMap = numbersMap.filterValues { it < 10 }

printin(filteredKeysMap) // {keyl=1, keyll=11}
printin(filteredValuesMap) // {keyl=1, key2=2, key3=3}

INSRA SRR ERT

HREREARITER > MR (+) FESE () BERTE Map FRTEANEEMESRE o MSHERE—ES2 EmERFHTEN
Map : ZfI89 Map FARIE Pair E—fE Map - EGRAIRIERESREFENER Map HEY entries K > R Map BE2REARIE

entries °

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

printin(numbersMap + Pair("four", 4)) // {one=1, two=2, three=3, four=4}
printin(numbersMap + Pair("one", 10)) // {one=10, two=2, three=3}

printin(numbersMap + mapOf("five" to 5, "one" to 11)) // {one=11, two=2, three=3, five=5}

HERGEAR Map HEY entries BIB—(E Map » BRT AAURIEEPEIEE  FRUL - AANRFRAIARBEARNRNES | JIR - EEF -

val numbersMap = mapOf("one" to 1, "two" to 2, "three" to 3)
printin(numbersMap - "one") // {two=2, three=3}
printin(numbersMap - listOf("two", "four")) // {one=1, three=3}

BRERE Map LERIMSEREE (+=) MRSRE (=) REFFNFMEES  F2RTHEN Map RIR(F -



Map E2{E

A& Map(Mutable maps) 12 Map HENTIRIF - BLERIEAFTRERAENBIZRRENR Map AR -
BLRAERT Map ERIEIRIE

o EALIEH - RZ > $KEFRE | —BRM entry » HEEEEW °
o HNEER  HERE—EREZBABVEREE o RETLURINMEREE entry o

LTRREEPEE Map ERTARNERERERHEL -

RINFIEFT entry

E[AIE Map HRINFTRES > A put)  EiFH entry B LinkedHashMap (BREZ Map BIR) B> BEHERM > EEEEA

Map BfHHIRTER 1 o 7EHEF Map # > MR ERHEENIEFES

val numbersMap = mutableMapOf("one" to 1, "two" to 2)
numbersMap.put("three", 3)
printin(numbersMap) // {one=1, two=2, three=3}

EB—RARINZAE entry » A putAll() o EBEEILE Map Zt—4H Pair © Iterable - Sequence I% Array ©

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

put() # putAll() EEEZSEFEERENE o ALt > FAUEREIZRER Map entries BIE ©

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

val previousValue = numbersMap.put("one", 11)

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

RUFTAER B RIRERZ UM Map JRINET entry - ARES !

o plusAssign (+=) 1R{ERT ©
o [1 BERIRY set() Bl ©

val numbersMap = mutableMapOf("one" to 1, "two" to 2)
numbersMap["three"] = 3 // #8FH numbersMap.put("three", 3)
numbersMap += mapOf("four" to 4, "five" to 5)
printin(numbersMap) // {one=1, two=2, three=3, four=4, five=5}

ERFER Map HE > IREFTEEEEME entry B9(E -

% entry

B{ErI# Map R entry > € remove() B o S8 remove() BF > EILUERIERSHBERES - MRERSE 7T H#ME > AR

ERE_ESHTER > ZBHTEA FRBHE

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

printin(numbersMap) // {two=2, three=3}
numbersMap.remove("three", 4) // FHEIREART
printin(numbersMap) // {two=2, three=3}

fRt AT LURIE SRS RTE: Map B8k entries « EMHEIE—25 > 58 remove() 7 Map B9

keys =% values shigfitfai(E - tNEA values » remove()’ R ERMRE—ELELATEEITEH entry ©

val numbersMap = mutableMapOf("one" to 1, "two" to 2, "three" to 3, "threeAgain" to 3)
numbersMap.keys.remove("one")

printin(numbersMap) // {two=2, three=3, threeAgain=3}
numbersMap.values.remove(3)

printin(numbersMap) // {two=2, threeAgain=3}

minusAssign (-=) RIERRIRERRE Map o

=
==



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

printin(numbersMap) // {one=1, three=3}

numbersMap -= "five" // FIEBRIEMRE

printin(numbersMap) // {one=1, three=3}
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