[Kotlin] Collection

FIE: https://kotlinlang.org/docs/collections-overview.html
cheatsheet: #8i4 , xantier_kotlin_collection-extensions.pdf
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EIRESRERNAE2ERAZERERE listoOf<T>() * setOf<T>() * mutableListOf<T>() » mutableSetOf<T>() ° {IR{FiHE—IEL
ERARNEATRIIRFASE ) FERTEIRATREED - FRIETE A » SERREIETEE -

val numbersSet = setOf("one", "two", "three", "four")
val emptySet = mutableSetOf<String>()

EIERIThAE BRI map > EREE mapof() 1 mutableMapOf() ° mapRIEHIERUPairHREEN (BEEB o PRRHARE) -
val numbersMap = mapOf("keyl" to 1, "key2" to 2, "key3" to 3, "key4" to 1)

REIENE > to RMVAGRIE—(EEEFEINPaIrdR - FIEBREEMETESRRRERTE - 27T BRIBSHCISAEER » FTUE
REMA - FIi0 > ATUAIR—ERZmapltERRRIERIETE  apply() REBATAEBREFBEARENE

val numbersMap = mutableMapOf<String, String>().apply {
this["one"] = "1"
this["two"] = "2"

}

ERESIHEERIEIE

S—ERIBE AN AR R RBERE—— buildList() ~ buildSet() 3 buildMap() ° EEIE—EHEY - TEIEEERNES » AR
BEERE > ARBERESHERTENREES !

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

}

printin(map) // {a=1, b=0, c=4}
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mg *—EIZ@IEJLXEUE‘}Q’E {ERITTREIES ¢ emptylist() * emptySet() #l emptyMap() ° FERIZEESE » EZPREEEESRITAN
TURER -

val empty = emptyList<String>()

ListBY#I¥a 12X
Hitlist » E—(EHRLIBERBRRY > SERIIRADNERRS I ERTRENTRICRE -
val doubled = List(3) { it*2 }

printin(doubled)
/110, 2, 4]
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g%‘]@ﬂﬁ%iﬁﬁ!ﬂ'ﬂ%ﬁ > N ArrayList 3% LinkedList > RIS RAELAERIRY A RS RSN o HH? Set Ml Map BRI ABUNEER

val linkedList = LinkedList<String>(listOf("one", "two", "three"))
val presizedSet = HashSet<Int>(32)
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EREBRRH > U0 tolist() » toMutableList() + toSet() F » BERERLUERESHRR - HERE—EEIHERTRNHES - MR
WRESPRMHZIFITE » EFGRERE  BIFAILURIINREITEN -

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

BLERE AT RARSESEIRAHEMBE > AIIMRIIRBERES » RZTFAR -

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

copySet.add(4)

printin(copySet)

/111, 2, 3, 4]

550 > AIURIEHE—ESBHIMSIA - EMERRAESMBC—EESLER > MEAIZEM3IA - Bit - 2@AFE5 I RERES
BHIR > BB ERREFAAESIAH -

val sourcelList = mutableListOf(1, 2, 3)

val referencelList = sourcelList

referencelList.add(4)

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

EAVRICRT AR RS T &% o BN > MNRIRAIZE—E List 5IFEI—1E MutableList > #R:ZRBIEIRAEIRBLLS | RIERESREELRE

val sourcelList = mutableListOf(1, 2, 3)

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

printin(referencelList) // shows the current state of sourceList
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EATUFABEMESETSERENGRRAE - Al - BIETIRGEZ—ESSTRBEFGFHNTRIVNIIE

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

// [three, four]

map ERBEREREE @R :

val numbers = setOf(1, 2, 3)
printin(numbers.map { it *3 })
printin(numbers.mapindexed { idx, value -> value * idx })
/13,6, 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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[ZEfC23(Iterator)]
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BRI LUEBAA iterator() KB Iterable<T> NMEMNERE (BFESetflList) EE o
—BERERDS > TRIERESNE—ETE ; 53 next() RECREIZTELRERBUBEBHE T —ETE MREFENE) -

;C%%?%fﬁiﬁ?@ﬁ?%@—@i% » ERFEEBAREERRR ; hFEREEEREMLANME - EBREEES - REABR—EWE

val numbers = listOf("one", "two", "three", "four")
val numberslterator = numbers.iterator()
while (numberslterator.hasNext()) {
printin(numberslterator.next())
// one
// two
// three
// four
}

%&Eiﬁﬁ lterable E AT AR BRI for TBIR - B7EES LM for B » MREMREINHERENSR - Bt » TENRBERR L@

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

printin(item)

// one

// two

// three

// four
}

& - B—EHF forEach() KE - RIRFIABBERES LB BETENTHELNES - Bt - BRNFFEEROT :

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

printin(it)

// one

// two

// three

// four
}
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R1&IEREB hasPrevious() Fl previous() FKENEIR o ILESh » Listiterator BIREBRATERSINGES » &
i@ nextindex() # previousindex() EKEX o

val numbers = listOf("one", "two", "three", "four")
val listlterator = numbers.listlterator()
while (listlterator.hasNext()) listlterator.next()
printin("lterating backwards:")
// Iterating 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

}
AESDEEMIACEIRE Listiterator TERIERB—ETHERINARILUER ©

Gk Spe

HERAIEES » B Mutablelterator » BIEE T Iterator MIENNT TTEFEBREKE remove() © EIE » RAIMTEARESRRBIRTE ©



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 #ERITRIM » MutableListiterator ERIATEERFIREHEAFEIRITE » BB 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]

[£E[EI(Ranges)Bizk & (Progessions)]

Kotlinf#FR{EH kotlin.ranges BHAY .rangeTo() F .rangeUntil() RIEEREZEIZERIEEE o
#i[E
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o FAGHE > £ .. EEAHEA rangeTo() R o
o FKEEE > £/ .. < BEFHAM rangeuntil() KK °

fugn :

/| BAGEEE
printin(4 in 1..4) // true

/I B EEE
printin(4 in 1..<4) // false

SEEFRIBRARTE for BIRPEITENR :

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

ERMENRHT > JUERA downTo REBARE .. ¢

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

HEILUER step REAERS R (F—ERL) &EREF :
for (i in 0..8 step 2) print(i)
printin()
// 02468
for (i in 0..<8 step 2) print(i)
printin()

/1 0246

for (i in 8 downTo 0 step 2) print(i)
// 86420
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EYEHE (Mint ~ LongHIChar) BIEEEIRTARAEAMARE - EKotlind » BLERBHSERILE

% | IntProgression ~ LongProgression #1 CharProgression ©

BBEZEERBY | F—ExE RE—ETENESTR - T—EATER first > BENTEZERN—EBTENLP R -BEEL RN
RBEERZRT)ava/javaScriptfiZ35| for BIE o

for (int i = first; i <= last; i += step) {
/...
}

EffEBRANEERIAIZARE - EEKBNFE—ENRR—ETRREENRR > PRA1 -

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

BEXREINRBP R > AIUESEE LEA step BREL o

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

RBNRE—ETRAESENT :

o HMELR | FRRERENWRAKE » 615 (last - first) % step == 0 ©
o HtBYR | FIRERENR/IVE » 18 (last - first) % step == 0 ©

Eitt > RE—ETEFR—ERIEENERE

for (i in 1..9 step 3) print(i) / RE—EATER7
// 147

REEIRT Iterable<N> > HAA N 5= Int » Long 3 Char > FRARAIATEREESRKEPFERTH > W map - filter F ©

printin((1..10).filter { it % 2 == 0 })
/112, 4,6,8, 10]

[F%] (Sequence) ]

fRTES > KotliniZEEEES 3 —EEE ——F% (Sequence) ° BEFAE > FIFAEESTE  MEEEREFEREM - FyligH
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val numbersSequence = sequenceOf("four", "three", "two", "one")

# 1terable BIE
MNRIREBLZLE—IE Iterable HER (FIHListzlSet) > ATLAEBERA asSequence() EHEIERFT! o

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

frazitonyied

S—RAEFIINGERERGEETRNRBRIBET - ERENRHMAEFT > 5B5HA generateSequence() MAFILERBIFRBEL - 7]
F)é%%ﬁﬂﬂﬁ%%—ﬂﬁﬁ%#‘éi%EETJEE’\JEEJZIZI%I%HFH HUER o ERMHRBURE] null B > FFIEREL o Bt - TERAPIFSIZE



val oddNumbers = generateSequence(l) { it + 2 } // "it’ BHi—fEtE
printin(oddNumbers.take(5).toList())
/ printin(oddNumbers.count())  // f&:% : FHI2ERHY

E{FER generateSequence() BIIEBIRFY @ FiREERE—ETTHEZZIRE] null BIKE

val oddNumbersLessThanl0 = generateSequence(l) { if (it < 8) it + 2 else null }
printin(oddNumbersLessThan10.count())

{t1R8IE (from chunks)

®% > B—ERBARFIRREHIZERERDEBRERFFITTE—— sequence() HE o ZRBIEZEE yield() F yieldAll() KA
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& ; vieldAll() ATLUIES Iterable HR ~ IEHABHB—MERFT o yieldAll() RFFISEATIAREIRR o 23T > SENAERASESRE—E -
FrERERRGKEREHT -

val oddNumbers = sequence {
yield(1)
yieldAll(listOf(3, 5))
yieldAll(generateSequence(7) { it + 2 })
}
printin(oddNumbers.take(5).toList())
//[1,3,5,7,9]
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RRIFE—EEFIR - TENAKEEHREBB=(EFFHVER » LITENHATEESENERANRE o

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]



*/

EITUEACHEES » (REER filter() M map() REFERBEHRHIRNVIEFIT - B > FEBIFABETEN fiter: » ABEIBBEENTER
B9 length: » REEREMITHELL

EMRYIRERNAR

FIRER
F5
RERAFFIRERNES :

val words = "The quick brown fox jumps over the lazy dog".split(" ")
/I #ListE iz 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:")
/] #RURIRAE ¢ IEAERIEA ListIEER
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]

*/

UERESRVELAET > filter() Al map() RBEEBRGERTIRITREA Bt > (REXEEINZIT Lengths of.." » SARFFIEEIERLA © i+
B BRNBIRENITE > map BB T —ETRZAINT - EERA/NMERIAR > BIRELE > FRER take(4) AILUREIFIRAK ©

FFHIRRIBMT

=274
TEUREIT - FHIRERAT 18 - MEMTIRNERRT 235 -
FEELEHABMIMFEREKotin 2 XRRRFIAESHNERERRHES D » BHIRERES T ESIRIER o

(S #R(ER]

KotlinfREEIRIE T SR > ANHESETIRG - BERFEIEMENRGE WERSIRMTER) UREEMIRE (NER 5
FF~ B~ Bifag) o

Y R RR B ) S BR 2K
SRR R | AN ER AR MARRRY o
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HtESIRERIBARRERY - SLEERIE  #if  IFMEMESRERE -
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i (map, zip, associate, flatten)

BIE (filter)

NNSRALRSIRIER (+, -)

348 (groupBy)

WREAES (slice, tack drop, chunked, window)

WZREETE (get, find, first, last, random)

HERF (sorted)

FA1RME (minOrNull, maxOrNull, average, sum, count, fold, reduce)

ELEE IR EROHERMARERBES © fIM > BB FEN—EESETEBRRFITRIES - BEIRENER
FEZFFREZED > SHMSINER » fliN > FHEREHMRE

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

numbers. filter { it.length > 3 } // numbers;8B{EfIE1(E » BREKX
printin("numbers are still $numbers")

val longerThan3 = numbers.filter { it.length > 3 } // &R7F{#7ElongerThan3
printin("numbers longer than 3 chars are $longerThan3")

HRNELESIRE > JLUEEEEHR - BEHRKRETEES » REBFEERIEMINEZEST » MABREFHESR - HRAEBEEN
gﬁfﬁ » BEAE To BIBMEBIRREATE > HIU0 filterTo() 41X filter() BF associateTo() fXE associate() ° BLEREGE BIZES(EAMIMNZ

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

val filterResults = mutableListOf<String>() // B{Z% %
numbers.filterTo(filterResults) { it.length > 3 }
printin(filterResults) // [three, four]
numbers.filterindexedTo(filterResults) { index, _->index ==0}
printin(filterResults) // [three, four, one] BERMIIRIENLESR

AT HEER » BLERECREBRES > RILRAIUEREERANEESBhEZAIETE :

/| B FBIERIFMHashset » TR ERPHNEEIE
val numbers = listOf("one", "two", "three", "four")
val result = numbers.mapTo(HashSet()) { it.length }
printin("distinct item lengths are $result")

// distinct item lengths are [3, 4, 5]

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

val tmpMap = mutableListOf<String>("aa")

val tmpMap2 = mutableListOf<String>("bb")
printin(numbers.mapTo(tmpMap){it})

// [aa, one, two, three, four, five]
printin(numbers.filterTo(tmpMap2){it.length > 3})
// [bb, three, four, five]
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%ﬁigg%‘;%g VIEREESRENRIRE - BEIREEIERN  MERMERTE - BREIIERREURLsERIEMMapti EIR(E

HRNFLERE > ARBNOREAITERIRE | —EEFEMERIRE - S—(AREERERERNES - HlM0 > sort() HAIRESETR
kR o EILEARRERAE ; sorted() BIZ—EESHERTRINES - BHIFIEFHES -

val numbers = mutableListOf("one", "two", "three", "four")
val sortedNumbers = numbers.sorted()
printin(sortedNumbers) // [four, one, three, two]
printin(numbers == sortedNumbers) // false
numbers.sort()

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



[ SRR IE]

[(_I?tlinﬁﬁfi};%{ét?—éﬂﬁﬁﬁ?%%ﬁ%mlﬁ'ﬂ}%ﬁ@ﬁ o BERFRBRHNEBIRRAERASSBENES - U T2 ANSE SRR
2L o

B84 (Map)

map
maplndexed
mapNotNull
maplndexedNotNull
mapKeys
mapValues

MRSTEIBIBN S — (A SHTREARERAIEES - EFRMIBSEREE map() © ERMENIambdaRBEARSETE » WiRE
lambda#EREYFIR o LERHNEFRFRIATRNIEFER - ZRARKERTRERS FASBEVER > 556 mapindexed() ©

val numbers = setOf(1, 2, 3)

printin(numbers.map { it *3 })

/I'13, 6, 9]

printin(numbers.maplindexed { idx, value -> value * idx })
/110, 2, 6]

UNRERERELETTE FESnull > BTLUEBFEE mapNotNull() f£& map() > 3% mapindexedNotNull() £& mapindexed() FKiBELERES
FEnull

val numbers = setOf(1, 2, 3)

printin(numbers.mapNotNull { if (it == 2) null else it * 3 })

/113, 9]

printin(numbers.maplndexedNotNull { idx, value -> if (idx == 0) null else value * idx })
/112, 6]

B Mapls > (REMIEERE | SHREMRITERE » RZ7TA - ENBEALGTENER » (€A mapKeys() ; RIBXEK > mapvalues() &
E - EMERBEERmaplFBFA28EEH » FILIRAI U FERHR(FEEME -

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

// {KEY1=1, KEY2=2, KEY3=3, KEY11=11}

printin(numbersMap.mapValues { it.value + it.key.length })

// {keyl=5, key2=6, key3=7, keyll=16}

Zip
ZipEHE R RTIAE S PR BNTEMERE » EKotinBEET » BRIEIB zip( MRRMGTRHL o

%T_i;ﬂil%ﬁﬁﬂﬁﬂtﬁﬁﬁﬁﬂﬁﬁ%%—ﬁ%ﬁ (&) FAZEE > zip() REI—E Pair HRIVFIR - BRESHTREELEHPHE—
TE‘ > o

MRESKNFE > zip() HERBERNHKD ; BAESHRETEFREETERP -
zip() MATLAUAPEERZTCRA » Bl azipb ©

val colors = listOf("red", "brown", "grey")

val animals = listOf("fox", "bear", "wolf")

printin(colors zip animals)
// [(red, fox), (brown, bear), (grey, wolf)]

val twoAnimals = listOf("fox", "bear")
printin(colors.zip(twoAnimals))
// [(red, fox), (brown, bear)]

AU —EHEMESBEEHAREHER zip() | BRTEN2ETE - TEEERT » BRIREFTHBRWTENSHTRIEH
RERRHEPROIE

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"})
// [The Fox is red, The Bear is brown, The Wolf is grey]



ERE—E Pair IRES > AILUEITTRAEIR——BELG » (HELEHPBERETIR
F—EFIREIRBTIRPEE Pair HE—ETE o

BoENRESFE_METE-

EfFERGE—E Pair FIR > #8F unzip() °

val numberPairs = listOf("one" to 1, "two" to 2, "three" to 3, "four" to 4)
printin(numberPairs.unzip()) // 3&[E pair ([one, two, three, four], [1, 2, 3, 4])
printin(numberPairs.unzip().toList()) // #&[E] List [[one, two, three, four], [1, 2, 3, 4]]

Al (Associate) (list to map)

e associateWith

e associateWithTo
e associateBy

e associate

RBEFA AR EA TR REARNELEEREEmap - ERRNRMBER P » TRAUZMBimapEISNI(E

EAARMIHEY associatewith() B —{Emap » EFRAESNTRRE  ERMAENIRRNERD - NEMETRIES - AR
#—EERGEMapT -

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

// {one=3, two=3, three=5, four=4}

val fruits = listOf("apple", "banana", "cherry")

val lengthMap = mutableMapOf<String, Int>()
fruits.associateWithTo(lengthMap) { it.length }

printin(lengthMap) // {apple=5, banana=6, cherry=6}

Ef8E#map » HEGTTRIER(E ° B associateBy() K - BRI—ERES - ZRBIRBTROVEREE - IRMETRNEESE 0 RE
RE—EGREEMapH o

associateBy() AT A BB ER R B —ER A o
val numbers = listOf("one", "two", "three", "four")

printin(numbers.associateBy { it.first().uppercaseChar() }

// {O=o0ne, T=three, F=four}

printin(numbers.associateBy({ it.first() }, { it.length }))

// {O=o0ne, T=three, F=four}

printin(numbers.associateBy(keySelector = { it.first().uppercaseChar() }, valueTransform = { it.length }))
// {0=3, T=5, F=4}

B—EH AR associate() #Emap » HREMNEDRESTEPEN © EiRK—Elambdaikgl » ZKEERE—(E Pair : HAER
mapf&BEME -

REITHRZ > associate() BEEFEFEMN Pair HR > ST EMAE - At - ST SR LA MEIEE A A - FEfE

FA associate() ©°

—ETARERNER —ERTREM

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

// {Adams=Alice, Brown=Brian, Campbell=Clara}

£ER  RMEAHTRZARSRRY AR UZRBOERBIEEE—EY -

BY¥ (Flatten)



o flatten
o flatMap

MR MR FRESES » (RS RRREERUN TR PBREEATENRHREA
F—ERBZ flatten() © RAIUFEESHIES EHATE » A0 > —@ List B9 set - ZRBBEO—EBRSAEREESTRNE@ETR -

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

/I'1[1, 2, 3], [4, 5, 6], [1, 2]]

printin(numberSets.flatten())

/111,2,3,4,5,6,1, 2]

S—EEE flatMap() IR T —BEEFNHNREEREES - CIEEN—ERE > ZRHERESTEMHFINS—EES - &
? > flatMap() JREIE#FAA TTRAGEEIERE@TIR o EL > flatMap() BT BERHAR map() (UESTERMHER)
{1 flatten() ©

/] FLRSEmap Bflatten

val list = listOf(1, 2, 3)

val result = list.flatMap { listOf(it, it * 2) }
/111,2,2,4,3,6]

data class Person(var name:String,var age:Int)

fun main() {
val numberSets = listOf(
listOf(Person("A",12), Person("B",13)),
listOf(Person("C",11), Person("D",14), Person("B",13))
)
printin(numberSets)
/*
[
[Person(name=A, age=12), Person(name=B, age=13)],
[Person(name=C, age=11), Person(name=D, age=14), Person(hname=B, age=13)]
1
&/
printin(numberSets.flatMap{it})
// [Person(name=A, age=12), Person(name=B, age=13), Person(name=C, age=11), Person(name=D, age=14), Person(name=B,
age=13)]
}

FRFEERT (String representation)

e joinToString
e joinTo

MRFREUFERERESAS » AEARESEBIRAFNHRIEE ¢ joinTostring() 1 joinTo() °
joinToString() {RIFIR D HBEEMBMF RIS o joinTo() MEKNE » ERERMIINZIAEER Appendable ¥5 o
EFERARI SRR - ELRBCREINVERBLHHESHA tostring() | TEMNFRBRTERLUERMERDIRNFRS ©

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

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

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

printin(listString)

// The list of numbers: one, two, three, four

EREEERFIRERT > AIUERBSHEPIEEESH | 2RF « AURNRE - ERFFTRRUMRRLEG - UBREER - 2RATRES
BrRRZBER > RTRE—ETR

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



gﬁ’:‘ﬁ?&kﬂ@%ﬁ ) R REREIEERF —R B SEERPHITERE - IRESANEBRT] > B EHM TR NERSERBEHSH

val numbers = (1..100).toList()
printin(numbers.joinToString(limit = 10, truncated = "<...>"))
/11,2,3,4,5,6,7,8,9,10, <...>

&% EAEBRTRTHHRT » FiRf transform R -

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

[{EREES]

BERESRETFRERINEREZ— o 7EKotling » BIRFHFRERAERZ ——ELLlambdaRBiZW—EE S TR IR E—EHRE
B . true RAATETTRRAE » false TR ©

REEGT—RERREY > AFME—IGRAPBEES - EERBFEENREES » BItEMTARTTEMREES - ZRERIEE
R EREMELSENTHEREZRY -

IR FBIE

o filter
o filterIndexed
o fiterNot

o filterlsinstance
o filterNotNull

ﬁzkﬂ'ﬂi@‘}).%l%lﬂ% filter() o EFRAAMAE - filter() REIFTFSIRHES TR - HAtListiSet » REIKERZList > #itMap » REIER
EMap °

val numbers = listOf("one", "two", "three", "four")
val longerThan3 = numbers. filter { it.length > 3 }
printin(longerThan3) // [three, four]

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) // {key1l1l=11}

;ilter(ﬁ)ﬂf{?%ﬁ%ﬁlﬂﬁ%ﬁﬁﬁ?ﬂgfﬁ o MBMRIEERIEPERTENME > BEM filterindexed() ° EEW—ETEMESEHEA  &sl
N7TRAYE ©

ERBETERBBES > FH filterNot() ° BREI—EHBEAERS false ITTRIIR ©
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) // [two, four]
printin(filteredNot) // [three, four]

BRE LR AILERER E AR TR R TRER ¢

o filterlsinstance() REAATEIARMESITTE o ¥ List<Any> FAA filterlsinstance<T>() R[] List<T> > RMASFRHEIERRAA
THHEIRRE -

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

printin("All String elements in upper case:")

numbers.filterlsinstance<String>().forEach {
printin(it.uppercase())

}

/*
All String elements in upper case:
TWO



FOUR
*/

o filterNotNull() 3REIFFBIELETTE o ¥ List<T?> A filterNotNull() 3R[E] List<T: Any> » RIS TEFAIETHREIR o

val numbers = listOf(null, "one", "two", null)
numbers.filterNotNull().forEach {

printin(it.length) // length is unavailable for nullable Strings
}

/I3
/13

A& (Partition)
S EBEEE—— partition() —— IRIEIEIEBEES - LR TAA RN TEREEEBNIIES o Elt > (S5 —HIRESEE
& E—ENRaaRARANTE B (AR a S RIAE A IR MFA TE o

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

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

AEH =

Hst:835 (Test predicates)

RE > BERBRABRAAES TR
o any() P MIREDF—ETERFSHIE > ABEE true ©

e none() : MERETEFAHER » BIRE] true ©
e all) : ﬁﬂiﬁﬁﬁﬁ:i#ﬂﬁéﬁﬂlﬁﬁiﬁ » BERE] true < X » HEEAMES » all() 3RE true ©

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

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

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

any() none() A UARFLER | TEEERT > EMREREEEAREAT o any() RE true MRBTE » FTHER
[A false ; none() MItERAEIE

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

printin(numbers.any()) // true
printin(empty.any()) // false

printin(numbers.none()) // false
printin(empty.none()) // true

(INSRAN SRR (ERT]

fEKotlind » N5 (+) FESE () BRIEFRB/ESERN - EMRESERF—EIRFY ; F_ERERAURTEAS—EES -
REER—EMEEES

o plus ERBSRIGESTRTRUR S ZEIRIFRPHTER -

o minus WERBIREESTEITE » BERT FTEIREBPITE - MRFZEHRFBETE ° minus EBIRENERE
B REES > MBREMBTRNER -

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]

[5348]

KotlintR# (it T —HANHE S TR ETOENERERE - EXRFDHERE groupBy() #R—{Elambdaf it iR [E]—EMap ° 7£iE
LIEMapEF > BARRlambdafER - HENEREREZERITRYIR o ILREBRTLAR » fIi0 > ZFFENEFEHFHRIIRETS

fRERUERTE —Elambda2#ZKAR groupBy() » iE—EEEHRKE o EEAMEIambdaid groupBy() FI4EEMap
B keySelector FRERAE RV PRSI ZIEEIRRBIVER » MARRBTE °

WUTFRBIRRT {AEER groupBy() REIZFREBENEFBHFRBEITHE » A for EHEFERGERMap Y4 » REBME
A keySelector RES{EEFIRAAKE :

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]}

/] EREEARN I TENE R HARRARY(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]

/| HEFEBHFHRETHALRESRARE

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

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

MRFEHTRETOHE » RB—REEFFEHERIRE » 556EH groupingBy() KE  BIREI—{E Grouping $8RRIEHI © Grouping B
Bl RIS A NG FRE AHFERIRE | ELAER FE2EIRERITZAIEEM -

EEEME > Grouping XIFLLTI21E ¢

eachCount() stESEHEFHTEHRE °

fold() # reduce() HEEBMEAEBNESHIToldMIreducetRfE » MIREIGER o
e aggregate() IFHATEIRMERRERNSEMATHNFIAETE » WERELER - E2H Grouping BIITEMIRIERERSE o
& fold B reduce F#Ks > ERTREREEHRIRIE

fRAIATESE R Map LfER for BEFFIRIEMNHE groupingBy() REIRIZAVAE - BEAFFRFAMSERMNAZBERNTRR -

;X'F;ﬂgﬂ??ﬂﬂﬁﬁﬁ groupingBy() REEFHENEFIHFNRETHE  SESEETNTRERE - RRENSEHUITENE
NTRNEE !

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

/I EF groupingBy() #¥EFBHFHRETHENAFSEMATHNTREE
val grouped = numbers.groupingBy { it.first() }.eachCount()

/1 EREEAR LI TENE R EARRARE

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

}



B RATLURIB E IR RESTRETHE  ERSBERETE—DHRE-

/I fEMthenBEZEHF
private fun sortLiveShows(shows: List<ShowGeneric>): List<ShowGeneric> {
/I SHERR(I A EHEIEFIEQ9RIIETR
val (weightedShows, unweightedShows) = shows.partition { it.weight '=99 }

/| ERBIBRF99RIIERE 3 L BRIERF T+ 282 IR Z SR AR

val tenMinutesBefore = Date.from(Instant.now().minus(10, ChronoUnit.MINUTES))

val (newUnweightedShows, oldUnweightedShows) = unweightedShows.partition {
it.startAt?.after(tenMinutesBefore) == true

}

/I HER
/] SHERRGIE R © B EBIEFHE
val sortedWeightedShows = weightedShows.sortedBy { it.weight }
/| BT D EZAERE | SRR B RRE A BN
val sortedNewUnweightedShows = newUnweightedShows.sortedWith(
compareByDescending<ShowGeneric> { it.startAt }
.then(compareBy { it.getAuditStartAt() })
)
/* ] A FAtheyBy
val sortedNewUnweightedShows = newUnweightedShows.sortedWith(
compareByDescending<ShowGeneric> { it.startAt }
.thenBy { it.getAuditStartAt() }
)
&/

/| BE+AHRZIMERHER : random
val sortedOldUnWeightedShows = oldUnweightedShows.shuffled()

/| SHERR{L + FB+2EZA + FB+2H 25
return sortedWeightedShows + sortedNewUnweightedShows + sortedOldUnWeightedShows

[ERESEED]

‘I:toé Qﬁ;{iﬁ@%—%ﬂ#ﬁﬁ@ﬁ » ANRRESHENAR - BERBRUSEANREZERESNTE | BRIILEFANMUE - 5%
i 7]\ o

1R (Slice)

slice() BREABMRERSINESTRIIR - R AIUFABENBRENESEE -

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]

HUHEFNEE (Take and drop)

ENBE—ETERREIEERENTER » £/ take() KB - EEUHREIITTE » £ takelast() ° EFENBERNESGKNE > B
B RS ERCIREES -

EMHRTAERENE —EXREB—ETRZINIFAETE > 2538 drop() # dropLast() EE

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)) /I [one]

fRERIAERRRARERNL A ERNTERE - A INER L EHRER BRI E

o takeWhile() AR (predicates)ty take() : ERHERIFEEFANE—ExRAL (FEEZTR) TR - MRS
—BESTHERTERER » ERAZE ©
o takelastWhile() $E{LIAY takelast() : ERESREIHITEBRANTREER - EENE—ETREFCERRNRE—ET



ENT—ERTE - IRRENESTRETCEHEH > BRAE °
e dropWhile() BHABRER takewhile() R : EREMRAARRNE—ETRIGERENTE ©
e droplastWhile() EFEREIERY takeLastWhile() #R | EROERIEEIFTERRANRE—ETENITE ©

val numbers = listOf("one", "two", "three", "four", "five", "six")
printin(numbers.takeWhile { !it.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)

EREGIRDREEA/NRIED > A chunked() B ° chunked() IFR—EZ2H——RIA/) > IREI—EE FIETE R/ EITIRET
xR BEREF—ETZRBLEEIANTE » FTEREFETROANTE » KILEH - RE—ESRAISER NS

val numbers = (0..13).toList()
printin(numbers.chunked(3)) // 110, 1, 21, [3, 4, 5], [6, 7, 8], [9, 10, 111, [12, 131]

R T LA BNEHR BIRY SRR AR ESHE o 231k > 3BA chunked() FRHRAEHARE © lambda2BBESH—ENRE © & chunked() BER—ER
R > BEMREEENTIR - EZiE%lambdafiHE o

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

%O (Windowed)

RAILURFRE S TTRIVFNE AISERAAE A/ RISEE - ARERCFINRKEBES windowed() : TREITTREBENTIE > EIREBBEHE
AEEESE—HE ° & chunked() R > windowed() (REIRESEE S TRFAINTREE - FRIAE OIS EESRNTRIERE -

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

windowed() R T FIIES R - EHERIEE ¢

o step E&HT MEMEKMEONE—ETEZHAVEERE - SK2EAL > AERESNAMETERBNED - MRES RILME
2 (ARG R BESUFTETEMBNEO | 55— 5= KItE#E o

o partialWindows BEREARENTERMBIVE/NANNED o Gl » MRFHR=ETENEO » FELEREMETREE
Bl - EEFERT » BYA partialwindows i$ 8 & A/NA2F 1 1B9MIETIER o

Rf& > MRATLZENEHREREEEFEAER o At > S8 windowed() FHEHEHRRE o

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

ZEEMTENED - H—EEBIRE—— zipwithNext() ~ ERIZRIESHIEITERE < 5515 > zipwithNext() RERES TN
H; eAasExRE (RTRE—E) RIE—E rair » AIILEGSRBRIL, 2, 3, 41211, 2], [2, 3], [3, 411 » TF=EI[L, 2], [3,
411 ° zipwithNext() thEJ A EEARE —IERA ; ZFRRBERIEZIBRESHMETRERBH -

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]

EEiERRBERENEEMETNREESHBIANE -

[(REETE]

KotlinEE &R T —RE > ARNRESPRREETE - FEMBHREBERNRTIRMES -

o elementAt, elementAtOrNull, elementAtOrElse
o get, getOrNull, getOrElse

fitst, firstOrNull, find

last, lastOrNull, findLast

firstNotNullOforNull (map )

random, randomOrNull

ROUBEEER



ERFRPEMENTTE » AJUEA elementAt() RE - FARZRELFA—ERBEA2E > MREGEEMENESTE - F—ETER
HERO > RE—ETHRNMUER size-1 °

ger(nentAt% ﬁgﬁ*?&ﬁ%?%I%ﬁﬁ:ﬁﬂ’ﬂ%ﬁéﬁﬁﬁ?iﬂiﬂ]ﬁ{#?%I%EFuﬁB@%éfEﬁm o EFIRIVERT » EREBIENEERESIHHIRE
+ (get() 3 []) ~°

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 (FTTEIEFFZEE)

BE-LEANBRESNE—ENRE—ETRNERRR ¢ first() 7 last() °

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

ATBEERFAFEUENTRFMHER > FJUER elementAt() FNEEZEHES

e elementAtOrNull() ‘EisENBBHESSERERE] null
e elementAtOrElse() HBIMEZ—(ElambdaK$ » ZREF—EZRHSBMPLESTRERNES - ERRBHERNMNE
B¥ > elementAtOrElse() iR[ElZlambda¥t#AEBERGER 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

o elementAtOrNull = getOrNull
o elementAtOrElse = getOrElse

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

printin(list.getOrElse(1,{9})) // 2
printin(list.getOrElse(5,{9})) // 9

printin(list.getOrNull(1)) // 2
printin(list.getOrNull(5)) // null

R RER

BREK first() 1 last() HERIRAIUERES P SHEMRMGNTE - BIRARTAAHESTRIBRAN first() B > (RSESFHTSEG
% true NE—ETER o RBHK > last() RETEFEHNRE—ETE °

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

six")

g%iﬁﬁ&%@ﬁﬂ  EMARSERHERE - AT ERERIEN » A firstorNull() # lastorNull() : MRREHRIITENTE » BFfE
null °

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

HETLAEAR -

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

IR ERIVIER

MRIFREBERRTRZAHESETHRES > AJUER firstNotNullOf() ERIE » B4R T MIEIRIE



1. EAmap
2. REERFHE—EIEEE

MBEREADREIEZITE 5 firstNotNullOf() B NoSuchElementException © {EFI¥IFERY firstNotNullOfOrNull() ZRIEEES T TR
[E] null °

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

/| B EETRERAFHRIEEREMERENSE—@

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

MBIt R

MRIFRERRESHNERTE > A random() RE - IUFRFSEERAE > HEF Random BRIFRFEEMERIZR

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

EZES L > random() EHHRERE o B3EU null > 38R randomOrNull() °

BETREFE

contains
containsAll
iSEmpty
isNotEmpty

ERTEAPEREEEEMETE » A contains() FRE c MRE—ESHRBZ2HHNESTER » ©IRE true o AJLUER in BASEFLURE
FFA:CEAA contains() ©

E—-RBEZEBEFNEE ° A containsAll() LiFELBFNESIERBH -

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

9 > BIIAGEIEEA isEmpty() BY isNotEmpty() B EEAHRE TV IERTE °

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

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

ELEiERR B RN E TN EIEE S PRE[ETE -

[HEFF]

TENEFEFLEESHIENERAE - fi - MERFHERTENIER  MREMNTRIEFFR > EFIMAEE -
fEKotlin/ » FAILUBBKEA N ERHRIIERF

BRRBAIRF - ERAEI Comparable THIIVERNERN - ERABEEMIERFE - SEABAIEFREEETHRF
REHUNEER ALY

o HFIERVEREAMNEBEIER : 1KHR0 ; -3.4FKH-5F » {RILEEHE o
o FERHIERBFERAMIERF : bXHa ; worldXithello o

BEABRTHANTEERBAIERE » 5FEZIEE KA Comparable HEIRE - EEESBIR compareTo() ERE ° compareTo() HZBIEZEIFEEAY
F—EHRIEFA2H » WRE—EEHE » RTHEHKREKX !

o EERTRIHBKREK -
o BERTENRBH -



o ERTMEHREE -
T R— B FhRAE94E » AR E E2E I M REEB DB

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() ML
this.minor != other.minor -> this.minor compareTo other.minor
else -> 0
}
}

fun main() {
printin(Version(1, 2)) // Version@12edcd21
printin(Version(1, 2) > Version(1, 3)) // false
printin(Version(2, 0) > Version(1, 5)) // true
}

BEZIERF AFRU RN A N EMEAER N EFETIEF © 1552 » (FUUSRTLEENERERIEF » AT EBENEEZBRIERF
LSMYIER: - BEAERENTEBEEIER » :AAHEIEE Comparator © Comparator B8 compare() K : EEZ—(EENREEH
WIREI Tz ML BRNESER - SRIEESNE Ll compareTo() 45R48E ©

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

#EH lengthComparator » fRAIIEFRIBREHS » MASIEITRIAHERF o

EF Comparator W—TEBE BN A SEREEBEFR compareBy() BB o compareBy() 2 —{ElambdaE > ZREBRERER—
1B Comparable {& * MiFBEERIEFEELERENBEAIERF o

5 compareBy() > LERFIFPH-RE LSRR TR ©
printin(listOf("aaa", "bb", "c").sortedWith(compareBy { it.length })) // [c, bb, aaa]

KotlinE & 8IRIE T ANREAIEY « BERIEFEEMEIRFIFESHRE - TREF » RFHEERR REESHHFRE - 5
ERSECIEGRIEAEIRBEATRINES » LIHARNIEFHT - 27 RARFEMBIFRISESHNRE > F2RIIREEIRE

BAAIER

E AR sorted() M sortedDescending() {RIBE BARIBFREIFAFHIEFHIFNESTTE o SLERBEEMAN Comparable JTTRENES ©
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]

BEZIERF

HN B ERIEFHEFH AT LEEE R HEF > B sortedBy() #l sortedByDescending() ERE o EFfES —EEIZERREY » ZRBRBESTE
BT %A Comparable (B » MIEELENBARIEFHIFES ©

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]

EAESHIFEEBERIER > FTLURMHEB A Comparator © Al » 5 sortedwith() ERBULE{EAREY Comparator o fEFLERIES > 37
FREBEREHFEERM T

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

RmIERF

AILAMEF reversed() RERRRRAIEFHES ©



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

reversed() JREIB EFTTREIFIFES © Bt > MBRMMHEFNRIBES » EALHEUFIESH reversed() 48R ©
B—ERERE - asReversed()
[=]

REHERIE A BAINRERAE - FILMRRETIRFEEN > ©RIFELL reversed() B EHERIE ©

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]

MRFEWIIRZAEN - CHFRAENERBEERERED > RZTFA -

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 » MNRFIRIATEM R RIRETETIR > reversed() BAIEY > BAECHERER KA G BRNEZE o

BEIER

B% > B—EREE SEEIEFNES TERNHFIRNRE —— shuffled() © IRETURESEGHRAT > 54§ Random HRIEABEH -

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

BLRBEMAENEEMPIFES » TIRBEERRATE -

[ SR(E]

KotlinE &85 —LEANRSRERE——SLRFRIBESHATEOEEE - ASHELIRENERFAAMN - X EEHME
HLAER SR IME

i

h

minOrNull() #1 maxorNull() SFBEREIR/NIRAKTITE c HNEES » B©FERE nul ©
average() REI#HFESHTHENTIE

sum() REIHFESHITERVLEM o

count() REIEEHFHNTRHYE °

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

data class StudentGrade(val name: String, val subject: String, val grade: Int)

fun main() {
val grades = listOf{(

StudentGrade("Alice", "Math", 85),
StudentGrade("Alice", "Science", 90),
StudentGrade("Bob", "Math", 75),
StudentGrade("Bob", "Science", 80),
StudentGrade("Charlie", "Math", 95),
StudentGrade("Charlie", "Science", 100)



/| B ERIBRRERRETHE
val gradesByStudent = grades.groupBy { it.name }

/| FEEREH H AN RS

for ((student, grades) in gradesByStudent) {
val count = grades.count()
val max = grades.maxByOrNull { it.grade }?.grade
val min = grades.minByOrNull { it.grade }?.grade
val average = grades.map { it.grade }.average()
val sum = grades.sumOf { it.grade }

printin("Student: $student")
printin(" Count: $count")
printin(" Max: $max")
printin(" Min: $min")
printin(" Average: $average")
printin(" Sum: $sum")
printin()

/*

Student: Alice
Count: 2

Max: 90

Min: 85
Average: 87.5
Sum: 175

Student: Bob
Count: 2
Max: 80
Min: 75
Average: 77.5
Sum: 155

Student: Charlie
Count: 2
Max: 100
Min: 95
Average: 97.5
Sum: 195

*/

}
B —LREALUBARENBEERR I EEEN Comparator RIBRE/NHRARITE !

maxByOrNull() 1 minByOrNull() 3EFS—{EEERRE > WiREZRKERLEERANWHR/NHTTE ©

maxWithOrNull() F1 minWithOrNull() %% —1{& Comparator 8 » MRIEFZ Comparator REIRAHE/NHITTE ©
maxOforNull() #1 minOforNull() IEF—{EEIZFRE > WiREZEZZRHRAHR/VRENE ©

maxOfWithOrNull() 1 minOfWithOrNull() % —1{E Comparator 8 > MiAR#EE% Comparator R [EEIE KB MR AR/
iR[EE -

BHRHBIETES RO null o BE—EERRE—— maxOf » minOf » maxOfwith Al minofwith ——E{FIEL ¥ FER KB ERERE »
{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

ZEREIEHF

compareBy &—1E Kotlin {Z#EHRRRE > AMREIZELLE2E (Comparator ) BN EESFMTEEITLEENEEF - ErILURE—@
HZEBHRLEETE » I H AR AR S EHEFRE -



data class Person(val name: String, val age: Int)

val people = listOf(
Person("Alice", 30),
Person("Bob", 25),
Person("Charlie", 30)

val sortedPeople = people.sortedWith(compareBy({ it.age }, { it.name }))
printin(sortedPeople)
// [Person(name=Bob, age=25), Person(name=Alice, age=30), Person(name=Charlie, age=30)]
/*
AR R LUERS
age #E, name FE
&/
val sortedPeople = people.sortedWith(
compareBy<Person> { it.age }
.thenByDescending { it.name }
)
/ age [&%&, name A&
val sortedPeople = people.sortedWith(
compareByDescending<Person> { it.age }
.thenBy { it.name }
)

BRT EHRE sum() » BEE—ERBRFRE sumorf() » BIEF—(EEERR IR E %R B ERNRIEESTTRRVAEM o BEEIRTLUR
[ERFERVEFEES ¢ Int ~ Long > Double ~ Uint 1 ULong (TEJVM_LIEEHE Biginteger # BigDecimal ) ©

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

Fold#1Reduce

HREARIER > A reduce() # fold() RE > ERRHEIIREKREANESTRIRORBER - ZIREEZMESH « Kaiw
BREMEGTE -

Eﬁﬂlﬁl@%ﬁlﬂ’ﬂ@ﬂu&ﬁ% fold() #F—EMIAE > BEF—TPREFRRRE > M reduce() WE—F AR —EME ZETHEBIRE

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

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

/| ERmapi—iFM=E
var simpleSum2 = 0
simpleSum2 = numbers.map { simpleSum2 += it}
Jdet {
simpleSum2
}
printin(simpleSum?2) // 21

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

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

EHRAIEER T &R © fold) AREENFETREVEM - MRSERBIRBFEL reduce() * ERERZ—EER » BREEF—FH
EANRNFE—ENE _ETRFR2H > RLF—ETRFSRINME

ENTREERIEFERRE > 55 reduceright() # foldRight() FE  EFIEITIEFS VEELUE? fold() # reduce() » BRRE—ETER
BtE > ABBETIRI—E - 5518 > ENRAIIEETITENFAN IR FSHTREIERF : 5LERE ) NERERE -



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

RERIAFERG TTR RS IEASBEVIRIE o ALt » £/ reducelndexed() # foldindexed() K > ETTRERSEARIENE—ESH -

EE > B—LREGS I IEREERANESTE » HAZFIE—— 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

FIENBRAOREEEES EERMHES « B nul » BEREMIR *orNull() HRERE

reduceOrNull()
reduceRightOrNull()
reducelndexedOrNull()
reduceRightindexedOrNull()

NRREFEERFPEEMNE > 55FH runningFold() (BRERZF:T scan() ) # runningReduce() EREK ©

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]

MNRMMEBEEEIRE2EPERZES| » 35 runningFoldindexed() 3% runningReducelndexed() ©

[CollectionsE A1R{E]

HEESTRHENESABIVRE » HIMIRMTREIMRTE - ZERMIRFIAEFTZESERUBNRIRE - BRTIRMBRGISEIRE 7
72 RIRSEREMBRGHSEIRIE o

ARINTTE
BHFIRAEATINBETE > (5 add) B - ISENH K ARMBIESHKE -

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

addAll() 2 EHKNSETERMIEIFIRSES - BEFILLE Iterable + Sequence B Array © EIEMSHRVERRIURR » HI40 »
AR ESHRRERE RNETRS

SRR ERAE > addAll() BBHEPHIERFFINHTE o (RAIUTEREA addAl() FHEETRUEFAFE —E2H - 2HESHNE—E
TERBAZIILGIE - 2EESHEMTRERREE » 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]

ﬂjzﬂ%{%g@iﬂﬂﬁzﬂ'ﬂﬂﬂ%ﬁﬁd’ﬁﬁ plusAssign (+=) FRINTTE - EEANRTTEESE > += BE_EIREHR (TEHE—EES) M
AEEH °

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

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

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



BIRTTR

BRAIBEESPBIRITE » £ remove() KE © remove() IEZTRELBIRULERNFE—EHIR o

val numbers = mutableListOf(1, 2, 3, 4, 3)
numbers.remove(3) // B&E—E 3"
printin(numbers) //[1, 2, 4, 3]
numbers.remove(5) // FEEERR
printin(numbers) //[1, 2, 4, 3]

E-RBRSETE > BUTREH :

. ?g'emoveaejl}li(% g;_l@;ﬁ%ﬁqﬂﬂﬂﬁﬁﬁ TR o HE - (RRAIGGEEBAEAS YRR ; TEBERT » ZRHBBIREF
& true BY JCH&* °
o retainAll() i removeAll() IR FIEIE | ERRIRB2HMESZINIFIETTE - EEEA—EFAR > SEFRETEANTT

o clear() HBRBIRPMFAIETE » BEHEZE

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—EREEDBRTENS EZZERRIIRIER minusAssign (-=) ——RHIARZSE minus © S ESHAIMUETRBERNEEEFSR
S—EES - EAAIREETER > - BRENBE—RLR - R2Z ' MRER—EES > RIEBHRETRNFAHE - Al > MRFIXR
BFERNTE > EMNE—RUBIR - EZEBRERAUESESPREENTER - EERETEREIRENRT -

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

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

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

/Inumbers -= listOf("four") // B LEEE

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

ETE

FIRFBATER M T AR EMTRINRE - EMEIIRB TR ERIEDRL - BIRES > BNRAEES > BRTERLEBK
—fEFT RS —ETE o

BERFEMENEEMEEISEANAT > F - BIRNERTEUREERARZFNER

[List4F %€ #£{E]

FIRZKotlinRRECDHIANRESHEE - HIIRTRNRSIFRMRHET —FRAIRE -

BRESIWERTER

SIRZFFAE R RITTRBTIRIE | elementAt() ~ first() ~ last() F o FEFIRPFENZHTRNRS 7R - BILREBEERTERS
ABBBRSIRE - EAINEETERIIFASHE get() REETEY index] FHIAERTTA °

MRFIRAIVINIEENRS| > SRS - AMERMREBATUEBREEELRER @

e getOrElse() SREFFIRIEFTHERRENRE » LUEERS | RN FEREREZE ©
e getOrNull() 3R[E] null YEAZREA(E o

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

printin(numbers.get(0)) /'l
printin(numbers[0]) /1
//numbers.get(5) /I exception!
printin(numbers.getOrNull(5)) // null

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



BERRERD

MRTBRESEHONERIRIEIN - FIREBRMT sublist() KB > ZRBOROIEETREENREFRTIR - At - MRFEHESHTER
BEEME > THEELAARNFIRPEE  RZTFAR -

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

EHTRUE
AR

TEfEMTIRE > REILUER indexof() Al lastindexOf() EEEHTTRIME - EfIREITIRPFREESBITRENE—ENRE—E(L
B - IRBAEHRNTE - EMEREEE-1 -

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

BE—HRY > CfHERFEALERTRNTE -

o indexOfFirst() REILACERRAME—ETRNZRS| > MFRRAEENTRAIRE-1 -
o indexOfLast() REIEEANRE—ETRNERS| - MRELBEERNTRAERE-1 -

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

BFIRPH_OEE
EE—BENRTRERENS E—— ZHNE - CHEMNREREEHES - EERIREZEEFAFHY | BREFREESH

hIREHHMIER - B[R > GRERERN

BEEHFHNRPIERTE » 8B binarySearch() RHEMFREEFASH - MREFEEENTE - ZRECREIHZERS| ; TR > B©IRE (-
in?leﬁlr’é%o%?lint -1) > HAA insertionPoint BEHGALLTRURFIIRIIFNES| - MREZEEABHRTEENTTE » ERILUREIEAER

fRIZRILUEE —EZRS | SBEEITER | FEEERT » ZRBETRMHOMERS | ZMEER -

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

fEAComparatorfi — D8 =
EHRTEFTLLERE » {REEZIRH—(E Comparator JREAZHHER o FIRMERIELL Comparator A FHERF o :ZHFIE—ERFF

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 }))

BB —E Product BHIEISIR > BLEEFIRAILLE > BH—EERIEFH Comparator © YR p1 BIEM/IL p2 BIER
A p1 7E p2 Z70 ° FEitt - EARILIEFFFHE5IE5IR » FFIER binarySearch() REIAERE Product BIFKS| °

EYREATRNERIEFNIEFE - BERLERB[ORGE > 1 - BFFHERRERAFTEI K NRHIERF

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

fER LRI — HER
fEF L RRBET - SRR T R SRENER FERTTE « 1R » CES—ETRMES Int BHHLRES > L2



ZERBCREIZN TR © FIRGARFIREREBOAFHRE ; #9558 > R—EFIRTRIT—EFRTE > LEBIREEXERE o
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
}

EEERER AN EEERER B HY — SR TR AT AT SR SR R EATT ©

ListE® A#R(E
MRT EESRIRFPERNSESIESURIFI - ATEFIREIIRENRIRF - BERIFERRSIFRHTE - UWRRTIREEAINEE -
gyl

ERTRRMETIREME > £/ add() A addAll() MRHTRIBAUEFERIMSH - FRIBEMURZUEZRNTEREGH o

val numbers = mutableListOf("one", "five", "six")
numbers.add(1, "two")

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

2
FIREBRM T BHGE I ENTRINRE —— set() REBIEFHR [ o set() FEREHMTRNRS|

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

fill) BB S S TRERAIEEE -

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

iR
EWNFIRPBIRGEMENTTER » A removeAt() KB RMIBFRBH - WBRTRZBHIFRBATRRIRHALD—

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

71353

TEAHFD > RFA T IRBEIEFREESTRIVRE - BRAE5R > REERETHUNRRREY - ELEREHITERHFE
F o BIRREIRAVIRIEEARSIREGE » EEREZBEHFTRENIEF -

[EthBERr R B2 B ELE A S REET R AV B R TEREL > (BB ed/diR
%

o FIEHIFRERIBTBERA sortx X sorted* © sort() v sortDescending() * sortBy() & o
e shuffle() X& shuffled() °
o reverse() fX& reversed() °

M asReversed() FATESIRES - REINS —ERTE7IRZFFIRNRERE - ZREPNOEEGRBERBTIRTD - UTREBERT
&SRO FRE



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]

B EEIRAESI RIS EIEAMET I RPIITER - LUREEERK -

[SettFEH#R1E]

KotinE&BFEF T —EERIFFNRERRE - NEHRE - AHARS —EEEFHEES -

aBHES

ERMEESEHA—ESES > A union() KB ° CRILUARZRIER > B a union b ° FE > HRAFES » BIFRNIEFRE
B HERESH > FERFRNTRIMES ZERFRBTRZA

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

/] FRIBFEL

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

EHIZE (intersect) F1ZEE (subtract)

EEHMEESZENRE (AIRBEERREESTNTE) » FH intersect() R - BEERAER—AESFHNESTE > F
FH subtract() ERIEK o Em{EERE AT AL PEERZ VAR » B0 a intersect b ©

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

/I TERIEH

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

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

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

B HEE

ETREFERMEESPREI—EAEREEREPHFENTER BNHEE) > (RRILUER union() R - BNERIRE  stEMESES
ZHANERLEEHER

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

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



List BIESIRIE

fRRTILAHE union() ~ intersect() 1 subtract() EREEMRTIR - TEEEERT - FRENERTRBESHA—E - BEEETRSIH
e

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

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

/| BRTREHA—E
printin(listl union list2)
//11,2,3,5,8, -1]

data class Person(var name:String,var age:Int)

fun main() {
val listl = listOf(Person("A",11),Person("B",12),Person("C",13))
val list2 = listOf(Person("B",14),Person("C",13))

printin(listl intersect list2)

// [Person(name=C, age=13)]

printIn(listl union list2)

// [Person(name=A, age=11), Person(name=B, age=12), Person(name=C, age=13), Person(name=B, age=14)]

}

BLEARFEIMAESN T E EEMIRFset » LURRFRBITR

[Map $5E##E]

£ Map & > #FENENZERRERN - BREVEHRMERS Map HENEEINGEZS AL - (CBBRENEBERDREERMNE - 74
B> KGN EREERN Map RIERK o

BRENE

Z1E Map PIEERE » BERMHEIES get) REMWBH - MIFMEH [key] FFIE o MRHLARZGERIFE > AURE] null - BH—
{8 getvalue() ERE > HITRERARR : YIRTE Map FHAZE > AIEHEEE - b5 - EEMEERREIZRIERK

o getOrElse() HIT{EANEAFIRIER | REERIERALEER lambda KEUERE o
e getOrDefault() TEHRAZIEFFREISERZRIE ©

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

printin(numbersMap.get("one")) /1
printin(numbersMap["one"]) /11
printin(numbersMap.getOrDefault("four", 10)) // 10
printin(numbersMapl["five"]) // null
//numbersMap.getValue("six") // exception!

=Y I‘éaﬂgé‘]ﬁﬁﬁ%éiﬁﬁﬁﬁﬁ%ﬁﬁ%{’ﬁ > AT RN keys # values BIEPIRZREN © keys ®—4HFRE Map # > values BFFF
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]

AY ~,

B
o filterKeys

o filterValues

{RETLAER filter() EREARIEIE Map > EEMES—IF - B¥ Map A fiter() B> E—EEHE Pair (EA2HME(predicate)HiE
48T o EFESIREI T BIER R DR R FEREMNE -

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) // {keyl1=11}

BEAMERENRIE Map 097575 | RBHIRME - HtSESZE > BE—ERK : fiterKeys() Ml filtervalues() ° EM{EREEREE—E
e Map » HPE S TR EIRMRY entries  filterKeys() RIEBEAREEITTRMNE » filtervalues() HIFEARIEEE o

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}

INSEALRSR IR ERT

R ENEEEARITER > ISR (+) FEEE () BRERE Map PR TEANARHMESARE o MHEE—ESS EmEREBRTEN
Map : ZfI8y Map MGRAIEY Pair FSE—fE Map - EARIRERESREFENER Map 1 entries B » 45 Map B3RBERIHY

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}

HERIEAR Map HEY entries BIE—E Map > BT AANRIEBPEIEE  FRUL - GANRFRAIUAR BERNRNES | JIR - &&F -

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}

BRIFERE Map EERISHIRE (+-) MMSERE (=) BERNREES  HSRTEN Map BRI -
Map B#(E

A1 Map(Mutable maps) 324 Map HSEMTHRIE - BEARIEASRERERRNARIRER Map A% o
BEABIEST Map LORIRIE -

o HNEESRE  BEA—(EEZRBNER(E o RRILURIIFABIRER entry o
UTEREERTE Map LRI ANEIRIFRERVHTL ©

SFINFIES entry

EmEAE Map FIMFHHISESR > €A put() o EAFH entry A LinkedHashMap (3R52 Map BIR) B> EEHRHMN > EEHAEER
Map BfHHIRERE o 7EHEF Map # > iR EREENIEFES

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

E—RARIMNZAE entry » EA putAll() o EBEEILIE 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() F putAll() FHEBEZSFERNE - FIt - RAILEAEFIZRER Map entries B{E °

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}

R ET UE AR IR RS ZNA Map #RINET entry - BREAR ¢

o plusAssign (+=) 1R{ERT ©
o [1 BERIEY 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 BE > IREFTEEEEME entry B9(E -

#&B% entry

EHERIE Map BFERR entry > R remove() R ° FHA remove() B > FAIUHIERNBEREY - MRFREE T #NE > IRFE
EHEB _ES KR > ZRNTRA GWBHE -

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

(R BT LRSS BRI Map 78k entries ¢ EMFIE—BY > #8A remove() 1 Map By

keys = values shigfitiaifE - tNRHA values » remove()’ R ERIRE—ELRLATEEITED 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 (-=) IEERTEIFERMREIE Map ©

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

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

numbersMap -= "five" // FIEIREMRE

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

[Efth] List #N{EIEEAS Set

E KOtg'?ﬁq:i, AIAERAZES AR List B Set o Set B—RBAANEERRZNES » ALBIBRPEEREERTRE - UTE—

1. £ toset BKEL
toSet HREE—ERMENS L » HiEf List BB Set o
6 -

val list = listOf(1, 2, 2, 3, 4, 4, 5)
val set = list.toSet()
printin(set) // [1, 2, 3, 4, 5]

2. {8 setof R
setOf R AREIE—E Set » HEZREBHMITRIIRK o AILUE List BRABEAZSBERL setof ©
11

val list = listOf(1, 2, 2, 3, 4, 4, 5)
val set = setOf(*list.toTypedArray())
printin(set) // [1, 2, 3, 4, 5]

3. {EM HashSet 1&% KIS

AILAfERA HashSet BUIBIEREZRAIE—E Set » WiF List EASEFIELTE
g -



val list = listOf(1, 2, 2, 3, 4, 4, 5)
val set = HashSet(list)
printin(set) // [1, 2, 3, 4, 5]

4. fEH asSequence WA Set
MREESFEHCATEPER L HEMIR(E > AIUER asSequence » AEHEIRA Set ©

o

val list = listOf(1, 2, 2, 3, 4, 4, 5)
val set = list.asSequence().toSet()
printin(set) // [1, 2, 3, 4, 5]

[Efth] LE& groupBy, groupingBy 1 partition

£ Kotlin # > groupBy * groupingBy # partition EBRRBIEESHGE » BEAEAIUENRMAEESHEIRETHEMEID ©
LT RELS AR

1. groupBy

g%uz]pJB% FHERESTHTRIMEIEENRETOHEDHZAE) - MiRE—E Map » HEPRERBTHRAELERN - EEHERZEN
T4 o

o

fun <T, K> Iterable<T>.groupBy(
keySelector: (T) -> K
): Map<K, List<T>>

&

data class Person(val name: String, val age: Int)

val people = listOf(
Person("Alice", 25),
Person("Bob", 30),
Person("Charlie", 25),
Person("David", 30)

)

val groupedByAge = people.groupBy { it.age }

printin(groupedByAge)

// Output: {25=[Person(name=Alice, age=25), Person(name=Charlie, age=25)], 30=[Person(name=Bob, age=30),
Person(name=David, age=30)1}

2. groupingBy
UTR—EER groupingBy HYRSEEEEM
Grouping #IHRM T — LRk RS RIEITE— P RIRIE

eachCount() : sTESEREPHTEEH > FRE—E Map<K, Int> > BESHER » EEZENTEE -
fold(initialValue, operation) : $t¥5—4HFER operation EREL > WA initialvalue (EAVIREEITEREISE -
reduce(operation) : $#1¥E5—4BMER operation EREEITEIEIR(E o

aggregate(initializer, operation) : £ fold $E{il > (BiREEETINREAR > ATMRIBEREVIRENERR -

=i
fun <T, K> Iterable<T>.groupingBy(
keySelector: (T) -> K

): Grouping<T, K>

eachCount $gf :



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

val grouping = words.groupingBy { it.length }
val countByLength = grouping.eachCount()

printin(countByLength)
// Output: {3=2, 4=3, 5=1}

fold H&f :

val fruits = listOf("apple", "banana", "apricot", "blueberry", "avocado")

val lengthSumBylnitial = fruits.groupingBy { it.first() }
.fold(0) { acc, e -> acc + e.length }

printin(lengthSumBylnitial) // {a=17, b=15}

EEEEEHIA > FFHE fruits FIRPNFBIRBFE—EFENME » ARHEESEEANFHEREETEM
reduce $Ef :

val numbers = listOf(1, 2, 3, 4, 5, 6)

val maxByRemainder = numbers.groupingBy { it % 3 }
.reduce { ,a,b->if(a>b)aelseb}

printin(maxByRemainder) // {1=4, 2=5, 0=6}

TEIEMEEEHIHR > numbers FIRIRIBTRIRIU 3 HEREUETHME » BESHEPEHEANETF o

groupingBy £ Kotlin ESIRFR—EfAMBEN LA » BANFTEREBHEIETRERENER - BBEERE - HAITUER
HESPHTRETEMN I ETRSERIE -

3. partition
partition FiEMGES D HAMETR > F—EFIRESHSHEERGNTE » FEAJNRGSFHSRGMTE -

SEE ¢

fun <T> lterable<T>.partition(
predicate: (T) -> Boolean
): Pair<List<T>, List<T>>

il :
val numbers = listOf(1, 2, 3, 4, 5, 6)
val (even, odd) = numbers.partition { it % 2 ==0}

printin(even) // Output: [2, 4, 6]
printin(odd) // Output: [1, 3, 5]

Hs

e groupBy @ ARGEADEM—E Map » BESHENKEE - ERIEERMNHIR -
e groupingBy : iR[E]—{E Grouping ¥Iff > REFE—FHIDLRIRIE o
e partition : EEESRAMIY » —HBANTESEM » B—HBARTEHEM -

[Hfth] ERas

xxxWith(): AV HELE
xxxBy{}: EAlambdafiF 4=
xxx/xxxed: edE{EHIH » 8B ed HIRESURMHF

val list = mutableListOf("bb", "c", "aaa")
printin(list) // [bb, c, aaal
printin(list.sortedWith(compareBy { it.length })) // [c, bb, aaa]



printin(list.sortedBy{it.length}) // [c, bb, aaa]
list.sorted()

printin(list) // [bb, c, aaal

list.sort()

printin(list) // [aaa, bb, c]

xxxTo(): B A
val numbers = listOf("one", "two", "three", "four", "five")

val tmpMap = mutableListOf<String>("aa")

val tmpMap2 = mutableListOf<String>("bb")
printin(numbers.mapTo(tmpMap){it})

// [aa, one, two, three, four, five]
printin(numbers.filterTo(tmpMap2){it.length > 3})
// [bb, three, four, five]
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