o EENME RIS, ERIRENEIENSS IBNEE
o ELRFHIHMRNSRNEIA, MARNRNES
o SLRBIFER3NM: set(]) . listBIFR) Mmap(BREY).

2. SRS

s EEHERIERNTRA:
o EERATHFENSRNESE, WREMRIEHE WRSTHEREFHESTAERE,.

=Ty

o FIEEEMLIRAIA/NAHE. RAEGERURRKER. HEAFTERAENKN

3. SRS AKX

o HAREEKERN, £E5TLTKERN.
o HATLIFHEERLIERE, BaJLIFMES IFREUERE, S5 REEFMHS | REUESRE.
o HAFMIITRVAER—MEIERE, SSFHIRALIENEEERE.

4. (EFIEAIELN0IFL

1. REBEK,

2. RHT SHREREBIRSENEL, ERIEERN, B8 TEFEENRE;
3. AILATS (it REE RS, RENBERMMATRFL.

4. 1B DKEFHRIEGER, FTLABREARBLEFIZE IFAPIBA.
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5. ERANS S XBMLL?
* MapfIfiCollectionfE I EATEEAIERALEN:

1. Collection$ZE MR FEOEIE: SetEOFListiEO

2. Map#EORISEIRFES . HashMap, TreeMap. Hashtable, ConcurrentHashMaplAK
Properties

3. SetiZOAISCIIZRFER: HashSet, TreeSet. LinkedHashSetZ

4. ListEERYSCIRFES . Arraylist, LinkedList, StacklAMVectord

6. List, Set, Map=&#IX3I?

Vector
| #pag | Ligke
_ List | ArrayList
JER, TEE | gash, eERe
| Collection Linkif List e
_| ol ‘ e
S . HashSet LinkedHashSet
| Set JIRREAN  IAEEIRRAT
T TR, B\ TreeSet
£51ER 1= =
| o HashTable . P
| BEESY , £ETE
. Map . HashMap LinkedHashMap
! WFIES | IAmELSD , IEEERS  BREREEEST
| TreeMap
== el

e Java 8% Collection 1 Map FAZE, CollectionEES&AIFEOBSet, List, Queue=fFx
0. BRI EBRIESet, List, MapiEOAZcollectionf§FEM.

e CollectionEESFEFListFOSetmAIZEO

o List: —MERF (TREAESHNINFMBENIF—E) &8s, mHUUESE, JLUEaAS
MnulltR, TTREPEZRS|. FHBVSCISESE Arraylist, LinkedList #1 Vector,

o Set: — LR (FAHBUEINFEIEA—H) B, FAULIFHESTTR, RAiFEA—
MnullyoeE, WIREIETTERE—M, Set ORISR HashSet, LinkedHashSet LK
TreeSet,

e Map2—MEENES, TR, EMZEMRST. Keykr, B—; value RAEXRBRF, RITE
8. MapigBiETCollectionz, MMapSEEHRFITRY, RELBENSR, MSREIXIR
HIEXTSR,

o Map BYEHSCIIZS: HashMap, TreeMap, HashTable, LinkedHashMap,
ConcurrentHashMap
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7. REIEREESIESE
e (Collection

1. List

= Arraylist: Object#{¢H
o Vector: Object#{H
o LinkedList: SXEEMGER
2. Set

= HashSet (s, ME—) : HF HashMap STHIHY, JEERF HashMap RIR1FT=
o LinkedHashSet: LinkedHashSet #t/#%5 HashSet, HEERZBRET LinkedHashMap 3&

ST, BTz ERAILInkedHashMap EERNEZREETF Hashmap SEII—#E, &

o TreeSet (BF, M—) : TEMBEFEIHIF XK, )
e Map

o HashMap: JDK1.8ZgIHashMapH#E+iEREMN, EEREHashMaphIER, FERNIZE
FENTHRRIEHPRMEEN (REEE#RRTZE) JDK1.LUGERRIER PRI E TR
RRIZME, BHERIKEATEE (AA8) B, SRR /LR, LUREERRTE

o LinkedHashMap: LinkedHashMap #%7%B HashMap, FRLAERIEEARETHE A
FEMIRN BN GE R BRIERL, B4h, LinkedHashMap £ FEEMAIERT L, 10
THRNMER, B8 LEAVEER RIS REXRENIRRE. BiEE R TERNAY
#B4E, T ImEIRFEXIZE.

o HashTable: #¥{/H+{t3REERMAY, #ERE HashMap RIEMR, ERNEEZENTHRRIGH TR
MFERY

o TreeMap: 412N (BEFEIVHEFE_—XH)

8. MRS REHIERER?

e Vector: FitbArraylistZ T/ synchronized (&fEL%E) . EAMERE, WESEFAKENE
K.

e hashTable: FitbhashMapZ T synchronized ((46F8%%), FEIN(EA.

e ConcurrentHashMap: RJavasHxziFaitk. 5tENE%ETEHashMapstil, ©H
Segment#ALEMIFIHashEntry$U¢BLEEHI4ERY., Segment#¢BIEConcurrentHashMapERniEEHAY
fats, HashEntrylFBF1EMERE-EXEUE. — M ConcurrentHashMapE & &—Segment#i4a,
SegmentfY&EfTFIHashMap2{il, E—FhEBEFIsEREN,; — 1 SegmentBE A —{HashEntry
#1B, B MHashEntry2—MEREMINTTE,; B SegmentsHPE— NHashEntry#BERYTT
], IXJHashEntry#EREHRHITIERES, LRETIRISEIIRAISegment i, (HEFFRER)

9. JavafESAIPRIEILMHNF “fail-fast”?

o RjavafE Gl —TERICUNSGl, HSNEENESHITEN LAISETANRER, Brsear~4%
fail-fast #l#l.,

o flEN: BISEEMNEE (LKF21. &fE2) , &1 B IteratorfEEHESATRITTE, R
REEFE2ER T ESANEN (BREW LEENEN, MARERMNENESTRINS) . AKX
MHERRFFISHE ConcurrentModificationException &, Mmur=4fail-fastil#l,


af://n73
af://n111
af://n122

o FE: ERSMREHNEREHISEETHIANES, HEEBRHIEFFER— modCount TE, £
ABEHBREENERNBSEEDTN, HelEmodCountfE, EXkseFEAhashNext()/next()
BHT— M TERZEl, #Bat@llmodCountZERE R NexpectedmodCountd, EANEFNIRENE
A, SUESRE, KlhER.

o FRRINE:

1. FEEGIIES, P KREIBEEModCount(&f5it 528N _Esynchronized,
2. {EFCopyOnWriteArrayList&#tArrayList

10. BAMBFR—PMEREFEEHREEN?

e TLAEA Collections. unmodifiableCollection(Collection c) FiEkBIFE— N RILES, XEEHES
ST EREERAHIE Java. lang. UnsupportedOperationException &,

o REMCESINT:

List<String> list = new ArrayList<>();
Tist. add("x");
Collection<String> clist = Collections. unmodifiableCollection(list);
clist. add("y"); // BT AT HRES
System. out. printin(list. size());

CollectioniZ[d

ListiZO
11. %428 Iterator 2147

e lterator #EORMHEHIE(A Collection A9, FHATATLIN— Collection F{ERRIERESHIER
SREE B8, EMESEUR T Java EESHEZRHAY Enumeration, EREEAFRABEEE IR
FiElRITE.

o R CollectioniE4#iE T Iteratonk(L a8

12. Iterator ‘BAER? BH45=?
o |terator EER{CAEUNT:

List<String> Tist = new ArrayList<>();
Iterator<String> it = list. iterator();
while(it. hasNext()){

String obj = it. next();

System. out. println(obj);
}
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o [terator U EREEEMEN, (BEFENEE, FACHURR, EHrEDNESTEHER
RRSZ, it ConcurrentModificationException &,

13. W{ABiEFHBTEEE Collection FARYITEE?

PIRFIBIER Collection FIME—IERG T2 Iterator.remove() Fi%, T

Iterator<Integer> it = list.iterator();
whiTe(it.hasNext()){

*// do something*

it.remove();

— M ARSI T

for(Integer i : Tlist){
Tist.remove(i)

}

o ETLALEEIRIEEIR ConcurrentModificationException B&E, XE2FE Y FEA
foreach(for(Integer i : list)) IEARY, SBE&IEK—Niterator KiwfHiZ list, {BEIRHZ list IETEH
Iterator.remove() {24, Java —fEATITF—PMEAEERA Collection FFH—MEFEEK E.

14. Iterator #[ Listiterator {4 X31?

e |terator ATLUREH Set 0 List £2&, 1 Listlterator REE®[H List.,

e Iterator REERMIEH, M Listiterator LA E&EA (HEEI/EER) .

e Listiterator SCIY Iterator M, AERINT —LLEIMITHEE, ELaliRIn—1roE. Bie—1NT
=, FEEIEsEETTENZRSIVE.

15. EH—A" List BMLEARRIGN? SHI7EMNSEMEERHA? Java i List
EHRIRIELERRTA?

o BHITNABLTILR:

1. for fBREE, ETiHEEs. EEQIIMMEPR— MRS, AROREERE— MBS,
LEREIRE— I TTREEL.

2. 1EESEA, Iterator, Iterator REIMNERII—MEIHEN, BRIRFRABEUEESHE

M, F—BHEEREO. Java 7 Collections F3ZF T Iterator &=,

3. foreach {&¥iEH. foreach WEPHERA T Iterator UG, FHRNAEEENEH
lterator BitEEs. AR EE, A2HE, RAREREMERNER, FemEHE
FEPIRERUIEES, FIanitR. ik,

o EX{ELEE: Java Collections #EZRHIRMH T— RandomAccess #2[1, FIR#RC List SLMEEBZ
#% Random Access,
o MEBR—EUBRESLUM T iZEO, MEKREESIF Random Access, 1Z(UEIEETTRAIFELS
RHEISZEY O(1), WArrayList,
o WERRBILMiEN, FRASZIF Random Access, #lLinkedList,
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16.

18.

o HEEFAIMUERRZ, 3¥F Random Access B95IFRATAS for fEBFREH, BNIEIYF Iterator 8
foreach J&[f.

i"—T ArrayList B{iER=
ArrayListBLan T

o Arraylist [EEIEELIN, 2—FhpEHLIGEED, Arraylist SCEL Y RandomAccess [,
E I EIHRRIBHEIERE TR,
o ArrayList ZEFRII— N TRIIHEIFESE,

Arraylist FYERE0T
o MBRITERAIINE, FEMIRTRETNRIE. MREEHNTERES, BAMSLBFEZ M
N

o BATTRMIHE, BHEEM—RTREFIRME, BaEL.
ArrayList LEBIESIRFFRIN. BEVLGRAAE.

. AAISEMMERAAT List Z[AIAYEEIE?

#0484 List: {3 Arrays. asList(array) #H{T45Hz,
List 46848 : (£ List BHY toArray() 733,
e ERNE

// list to array

List<String> list = new ArrayList<String>(Q);
Tist.add("123");

Tist.add("456");

Tist.toArray();

// array to list
String[] array = new String[]{"123","456"};
Arrays.asList(array);

ArrayList #1 LinkedList BIRBI2t4?

HUELEIISCIN: ArrayList 2ENSEENEUREIGIIL, M LinkedList 2XMHERAIEURSEET
.

BEHLIGIRREER . ArrayList Eb LinkedList 7EREALIEIARIAMEEE S, EA LinkedList 2£14A921
EEMESIN, L EEREEtNEIERRREK.

EANFOMRRSER . EIFERERANEINANMIBRIE(E, LinkedList ZEE Arraylist RES, EA
ArrayList IR FESNEAE R EMEEIT TR,

WTE=SEGFA: LinkedList LY ArrayList 8 (5R7F, EA LinkedList U5 R TIREEUR, RTRHE
TEWMEIHE, —MEERI—1 TR, —MEmE— 1 T,

SFEL S Arraylist 7 LinkedList ZBRAEEH, EHENMRILERS;

ek, ERENETNESTRITTRAY, FHFFR ArrayList, MERBATRBRZ(FRS
BY, SEHEFF(ER LinkedList,

LinkedList BOXNASERBATSER, RHRN—, BB SURERFEERNMET, PBER
BEEEHINEZAIK. Fril, MNUEEETIEE—NMERTTR, SRS EESEERERES
=yl ==
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19. ArrayList 1 Vector BIXBIR(TA?

o IXFHMNEERLIN Y List 3O (List EOMET Collection $20) , IIEEEFES
o ZfE%e: Vector AT Synchronized SRLIMLFZRDT, BRERELEM, M ArrayList 23F
HELen.,
o 48E: ArrayList FEMEBEEIEL T Vector,
o & Arraylist #] Vector ZISRIESLIFNBZENSHIERESE, RAIE Vector F B8R
2110 1 4%, T ArrayList REHEH0 50%,
o VectorEHFE L ZEERPHY. FLIHABNMEREZEMEE— Vectoriig, BE—PNEHERE
VectorfNiEIBEE RS F L KSRt A,

o ArraylistAZREESH, FrLAEASERIEEIELT SRR ERArraylist,

20. FENEURERS, ArraylList, LinkedList, VectoriffiEELRIR? EiR
ArrayList, Vector, LinkedList B9TFfigTEEEFNIFIE?

e ArrayListflVector IRERISEIER 2 EAEER N FEEUE. $ETREATERMAEREUELME
EIFEATTR, BIIERTrEERFSRII IR, ERBATERESRMETERNENFER
€, FRLAZRS I BURIRTIIEA SRS,

e Vector FEY7FIAHETFINT synchronized &1, Ft Vector R&iERZLBES, (B LR
ArrayListZE,

e LinkedList EFANXAHERCIF E, KFSRS ISIEFEEHTRIASEMERD, BENSIENRE
FICRERIAYRIEIEIA, Frld LinkedList ENEERIR.

21. Z&EH=TURIEER ArrayList?

e Arraylist NEELEREM, WMRIBEIZEEHS, oJLUEE Collections A9 synchronizedList 75
IR EIR AR R B RE B, A& TEXE:

List<String> synchronizedList = Collections.synchronizedList(list);
synchronizedList.add("aaa");
synchronizedList.add("bbb");

for (int i = 0; i < synchronizedList.size(); i++) {
System.out.println(synchronizedList.get(i));

}

22. A{t4 ArraylList B elementData Bk transient {E§f?
* ArrayList FREYZEEE AT :

private transient Object[] elementData;

e HE—T ArrayList B9EN :

pubTlic class ArrayList<E> extends AbstractList<E>
implements List<E>, RandomAccess, Cloneable, java.io.Serializable
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o TILAEZ Arraylist SLIL T Serializable $#[0, XEKE Arraylist S2iEFFIML, transient BIYEF
BiRAFELE elementData #BHFFIL, TS T writeObject SCHRL:

private void writeObject(java.io.ObjectoutputStream s) throws
java.io.IOException{

*// Write out element count, and any hidden stuff*
int expectedModCount = modCount;

s.defaultwriteobject();

*// Write out array length*
s.writeInt(elementData.length);

*// Write out all elements in the proper order.*
for (int i1=0; i<size; i++)

s.writeobject(elementbDatali]);

if (modCount != expectedModCount) {

throw new ConcurrentModificationException();

o TRFHIKET, S defaultWriteObject() J5i&FFME ArrayList HRRY3E transient Jt&, G
Bfh elementData, RFFULEFARITTR, XEFEEINRT FFIKRIEE, RN TFIIZE
BISZIFKN

23. List 1 Set X3

e List, Set #824*/FE Collection [

o List$Fm: —MEF (TEFAESHNINFFIBERNINF—) &8s THRUUES, JLUEAS
MnullTtR, TTREPEZRS|. FEEARISCIIZEAE Arraylist, LinkedList 1 Vector,

e SetfFm: —NERF (FAHBUEIRNFEAEA—) B, FAULFHESTTR, RAiFFEA—
MnullTeE, YIFRIETEE—M. Set #HEOEHASCIZEE HashSet, LinkedHashSet LUK
TreeSet,

o B List SFFforfEiR, MR MrkiEh, RILIAEEES, BEsetRBEMA, EAfttx
Fr. iR ™MRREYSEERE.

o SetFOListYtY

o Set: MFITHEMEMET, MRHEANRERS, BAMBIRASS ETRAENE.
o List: FIERAERM, ListALIEIIERK, ERTENES, BAMRITESERE, EAR5E
HittREHEE

Seti®ZO
24. i#i—T HashSet BYCINEIE?

e HashSet 22F HashMap LAY, HashSetfEFERTFTHashMap#ikey L, HashMapHivaluest
—/gpresent, Atk HashSet RYSCHILVAR{EER, 82X HashSet BUIR(E, EX LEEREFARKE
HashMap BITEXT5EK5eRL, HashSet AiFEERYE.

25. HashSeti{i{& &= EE? HashSet2UIIFFLIEATESHY?

e [AHashSet fRadd ()JTTRRS, FIRTTRERFENMKIE, NMYXEXRhashiE, RFEEES
equles J3iALEER.

e HashSet Ffadd ()5iEx&(#FERHashMap Bput()75i%.
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e HashMap RY key 2ME—HY, HIFRRSAILIEL HashSet iFINFEERIERZ(EAHashMap Hikey,
FHHEEHashMapHanRK/VIERER, SBEFIOVESERIENY, ARREIHNV. FUASEES (
HashMap tbizkey@EB1EERcthashcode Bitikequals ) .

o LITREHashSet 2855 :

private static final Object PRESENT = new Object();
private transient HashMap<E,Object> map;

public Hashset() {
map = new HashMap<>(Q);

3

public boolean add(E e) {
// EHHashMapHiput /71, PRESENT S AN 2 44 28 A AH 5] f K A
return map.put(e, PRESENT)==null;
}

hashCode () Sequals () BItHXHE:
1. MR NMISAEE, Whashcode—EHZHERERY
¢ hashCodeEjdkiRIEXISANEIIE & =R RS E 2 E 1SRNt BN E

2. MPIFRIEE XIFNequalsFiEiREltrue

3. BN IsEHEERhashcode(d, BitEA—EREEN

4. 42 F, equalsiitE=Y, WhashCode At iiEs

5. hashCode()HIBRIAIT AR EAIXIS A4t E. MRIKBEEShashCode(), MiZclassAIRA
MWHRFTICATELASEE (BMEXRNISIEEERNEYE) .

==5equalskIX7!

1. ==EF¥ AN T ESLHEREIEEE—NNEDIE equalsE2FIMR N EaSLAIFriERlNNGE
TENERAZER
2. ==RIEXTNTEIIEHITELR equals() R FRFRIRSIFHITLLR

26. HashSet5HashMaphIX 3

HashMap HashSet
ST MapizEd SCHSetiE]
FhEg(EX] (RIFfEXISR

BRPUL O FIMapH oo 10 () BEmSet R

NITR

HashMap{&EFE HashSet{F B RS Ehashcode(d, WFR RIS
(Key) it& hashcoder]geiBR, Frllequals()73 AR RHIMTXISRAES 14,
Hashcode MERMNUSRAEE, Fb4aikElfalse

HashMap#tExdF

HashSeti®fR, HE
RERME—AYRIRERY
e

HashSeti&HashMap3Eisitviki2
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MapizO

27. 4 _RHash&ix
o BHEELRIBIBERRKENSHEIME AREKENES/ NG TEEIE, XN ZEEIEEE

e,

28. (taBHER

o TEREFLUSYEEMIE ENESIEIRERER, BUEHSRYEEIEHTIRE, IR E

EIRE.

o FERAH D NEBRERIW AR
1. PR IO RESWERD, — o FEIEEZENdata, B5—8 0 ZisE F—T mAdnextig

£t

data | next

data next

data

next

data

next -

L™ null

pHERE

2. AR R T B S BRI D G preRl— M RAYEE

7N

null £ front]

data

+

rd
tail

front| " data | | tail
/

+7

front

data
N

data

tail

—= null

o FERRILS

WEERGEE
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o BAMIREER (RABEnextgtHEmET— MR, BIXEEHRYSE LS ERIEN
TpRTER)
o REFFAERR, T2REANT (JLMERATHRA/NIRESLSTE (AT nodeTWRAIA
N FAEERETERHEZ SUZEE)
o K/NEBERE, HRRRIE.
o HERAYERR

o TEEMENER, WANE—IFRER, EHER

29. ii—THashMapf9scHl[E1E?

e HashMapfifiA: HashMap@EFaHRAIMapEEORYAEEIS ST, WSCHRAATE RliEAmRET
BE, FAFERNuIERNUIE, HEERNRIEMETNIRE, S NMRBDZIRFEARZE.

e HashMapHUEUEEN: HlavafmiZiE =+, SEANSEHMERT, —MNEHE, B 2%
PUEEr (51A) . ATBRIEHREE T AR N EAREIRIGERN, HashMapthAfFigh,
HashMap3Eir b2 — M HERaiF | IR, RPEAMBERAVE SR,

e HashMap E7F Hash E;ATHIHY

1. 4f{EHashMapeRputTER, FilFkeyihashCodeBERfhashit Bt MATRI S AT RAER!
PR TH
2. 171ERY, MSRHThash(EERkey, HATEFHIER,
(1nSRkeyHER], MIERAE;
(SRkeyRE (HIUHZE) , MHELETRKey-valueBNGERRS
3. SRENRY, EEEEMEIhashERIAY TR, EH—SHikeyREHER, MTIHREIRIGE,
4. FERR T EA IS RRA A REBBEI HasMap AN AR hash B SSAIEIRE, 120k ERIeEPe T 2BE
AT, ARSIy MIIRMNGERT, — BRIV S IERER- P IR,
o BEEMdk 1 BRI HashMapRISTLM T HAL, LHERTFHITSMIBBIL/\N2/E, Rt
AT BSRIBRIEINEE, AFSRAI0M)EIO(ogn)

30. HashMap7£)DK1.7f1)DK1.8h G Lt ARE? HashMaplIEE
Scif

o favadh, (RIFEUEBMFLLRERAEIRSY: MEMER, HEMSRE: SIS, BAHN
HIERERRME, HERpISE: SUWEME, BRANRRES, FLIIGEEMRERESE—R &
ERESENNES, ER—FUSHEEENS NI LIRRIS S 2,

HashMap JDK1.8ZHi

 |DK1.8ZRIRARIZANEE. Pl SHERIIEERES. EHRiRelE— M iEREE, K4E
PE—EHE— MR, SBRIRHPR, WShRAYENZHERPRIA.
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table 4l

HashMap JDK1.82Z 5

o HEELTZRIBNRA, jdk1.STERFRISFRINRITE TRAREMN, HLERKEXTEHE (BUAH8)
AY, FEEERIEIVLAREN, LU DIEZRATAEL.

Entry[] #tH
R i_ ...... I_ ...... *
l—. I N (R [N [ i
‘‘‘‘‘‘‘‘ A=
¥
X
JDK1.7 VS JDK1.8 Lk

o |DK1.8FERREMA T — FIalR:
1. resize ¥ &AL
2. 5INTOAER, BRNSEaRnERIKMymEINER, dENE LSS
3. R T ZEAZTHENERL, (BNRIEXELR SR, SEENTRESEMEIRELA,
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31.

AR JDK 1.7 JDK 1.8

FhEsEE #eH + §ER FeH + phk + TN

y: VAN

f}éynmﬁ RS inflateTable() EEERITT SR resize() &

agy

hash{& AR = OIRILEN = AR inz HEEHAME = 207350 = URANDEE + RS
&AL 8+ 5xEEzE HizE

ToIRsREY, FREE; PSR & ERKE <

s g ;;-7\" “’g;;/"‘g X
mHEE RS, mEE wm o S

AIARMY RS, FHGER

PR AR
g | SOEE CEHRAENNIERS
= Et"“ RS0, EREASURRLZA RiEE (EEEND SRR/ ERN)

B)

V&aE7F  SIRBRERDEAHTITE
A A=128 (BPhashCode ->> #iENRRE] -
it&AxL  >> (h&length-1))

BB BRIAETE (B 8E0E
=[RIIE or [RIE + IRFE)

A RaER

RIS BRI T AR =R

—XiEBERRHE T EIURBRANFER

° KR X T

a

AR

T ERME—MSHRN X ERN. AENNSNMER LEBEMEIRRNERIAE, FJLEL
(Red)gXZ(Black), [,

RN NMEREERHELLR, SEFEERAHBIRERRERE. 8MTFER (MFER
RFERE, Z2ENTE) HEEE (TR XBEMHF4ES, EEATNILENULLINHFES! 1.
MR—NERRLAEN, WEeHNFERVREEEN.,
BNMEREIMFERNILFIETEEE RN N, RRE—REESEMMREIHT
&, FrAO BMEENEIFEIN —RE! ]

TRMNENRESRM. kR, EXXLRMHITRNEMRZ G, BBRlEEAE. A4
R? BIRRER, RN ENPNERTE, dRMNEEMAL T, TEANHELE
=HEMER, tHAEE—EOENT, ME—MEEaoN. mBidieiEfite, JLEXERER
BOLLER, EEAN, RN ER BRI RIFL RN .
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32. HashMapiput 5 iEZRIRFHIE?

o HEANIputlIRNE, BEEITE key M hash &, XEWFEMAT hash J5i%, hash FiALFRELL
key.hashcode() 5 key.hashcode ()>>>16 H{THEIRIE, &16bitkh0, — N EFN0OFEAZS,
FrLA hash BRECKHEEERRLZ . ®16bitARIE, (K16bitFlF16bitiT— R, BRIRRI LT
B, REBREERE, EgbucketBABAX/NE209T, THE THR index = (table.length
hash , WIERAH hash &8, HBHEFEFIERIRBILAME bit 7, AT EDEGIRINGE, RitE
SEEERTIRE. (FH. REZE, fEAS16bitFIK16bitFakERGERK/IMiHE, mMEJDK8H
FATEE O (logn) RIMEEHISKIZFHAIlE TRIMERE.

o putValFiERUTIRIZE

HiZkeyitT®

E

Resize()

HETIE

keyEEFE

R

Table[i[2 &
= TreeNode

EEEE

Value

-1 &

FAR2 )

Hm

ERAAEN

EE LT

HEEAN

o

+size >

threshold

public v put(K key, VvV value) {

return putval(hash(key), key, value, false, true);

}

static final int hash(object key) {

int h;

return (key == null) ? 0 :

}

//SEZHiMap . put A< )52

(h = key.hashcode()) A (h >>> 16);

final v putval(int hash, K key, V value, boolean onlyIfAbsent,
boolean evict) {
Node<K,V>[] tab; Node<K,V> p; int n, i;

// HBo: tab ANz

// tableRYIEHHLEE KRN0, BATY

if ((tab = table) == null || (n
n = (tab = resize()).length;
// $%e: itHindex, JExtnul sk
// (n - 1) & hash M@ CEALBAER M, FR=,

He)

tab.length) == 0)

if ((p = tab[i = (n - 1) & hash]) == null)
tab[i] = newNode(hash, key, value, null);

AR B KRN (UL

BAGE FRTRAE R
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// WP ESFAETTR
else {
Node<K,V> e; K k;
// Pe: Tigikey PrE, HEZHFHvalue
// RS AR B 4 ) hashEAHSE, keytH%
if (p.hash == hash &&
((k = p.key) == key || (key != null && key.equals(k))))
[/ KA ERESe, HeXidx
e = p;
// HBe: FIWZEE AL B
// hashfEAH5E, Bkey MAHSE: N BRES S
// WHRMEICERIA NTreeNode, F£RNALER, putTreevaliR Bf#(Filffinode, e ft null
else if (p instanceof TreeNode)
// NRH
e = ((TreeNode<K,V>)p).putTreeval(this, tab, hash, key, value);
// SRe: % NER
[/ RS
else {
[/ FERERBAING N
for (int binCount = 0; ; ++binCount) {
// BlIEBERM

/ /WL R R R A R
if ((e = p.next) == null) {
[/ FERIBIEANTEE S
p.next = newNode(hash, key, value, null);
//FIBTEER I B R T s B AL AT SE R I P, I TN 8
if (binCount >= TREEIFY_THRESHOLD - 1) // -1 for 1st
/ [ RER L KA TR 45K
treeifyBin(tab, hash);
// BEHIEIR
break;
}
[/ FIEEER A R key H 5K TR M key t /2 A 4%
if (e.hash == hash &&
((k = e.key) == key || (key != null && key.equals(k))))
// H%, BRHER

// AFBIMFNEER, SaTHe = p.nextdls, wJLUREIER

//FIW AT key CAAFERIG LT, Hk— M Mhashid. keyfEif, &EHERMvalueix 4
8
if (e !'= null) {
// iteffvalue
V oldvalue = e.value;
// onlyIfAbsentfalsei# IH{Ei Anull
if (lonlyifAbsent || oldvalue == null)
//RFHEE B A
e.value = value;
// Vil )g e
afterNodeAccess(e);
// R[ENAE
return oldvalue;
3
}
// GEREEN



++modCount;
// HHe: @R AFERY A
/7 SEBRR/N KT BRAE 4%
if (++size > threshold)
resize();
// FENJE R
afterNodeInsertion(evict);
return null;

1. FIRFSREXIEAtable (R B ATTH AU, BRIHITresizeHTH &,
2. IR R Ekeyit Ehash(BBEHENREERSlI, WNRtablefil==null, EEFET RN, #H
®. WRtable[iIFAAZ, EEQ);

3. #ltable[[INE N TRESMkey—H, MRIERIEREERvalue, BUFMAG, XBAVERIERY
s=hashCodel A equals;

4. ¥itfitable[i] 2&/9treeNode, Bltable[i] 25ZLEN, MRZLEN, NWERENPEARE
Xf, BNEEES;
5. i@fhtableli], FIHMERKEROATS, ATSRNEEHREIRNLALREN, EARMPHITENE

15, BNFHTHERIBARE, BREEPELIkeyBEFEEEEBRE aluelld;
6. TEARINE, FIMSEhRF AR EN S Esize RHiBE TR ASEthreshold, WIREL, HTH

=

o

33. HashMaphdf BiR(ERE AL SEIMAY?

1. #£jdk1.89, resizeziARfEhashmapFRIEEX K FRERSEVIIRWES, FiERresizers At
s
2. By RRIRHR, EEY RS,

3. T EENodeISINEBEARRNE, EABRNEIRHEEERENMNE.

o TEputVal)s, BEANIBEIEXNREEEFERZT 2/Rresize()5i%, resize()FiER~NERHITHE—
KRR SNERTT S, 3E SZEENLRANATFRIGFREEE—RN12), X MNHEEY
RS AEIRE EENTRHTERS A, XEEIDK.SIRAI— MUILAItES, 1.7
F, ¥ éZFmEEﬁ%ﬁ%EHash{E RIEHashEXNEMTH A, BE1.8kAF, NERE
HER—MEBRRIEF#HTHIET(e.hash & oldCap)@E A0, EFFHIThashpEelE, ZTTRAIE
BAEBERBMNE, Eﬁ%ﬁﬁ]ﬁﬂﬁ&’aﬁﬁﬁamE’\J&ZHK/J\J‘ZNEEJ:

final Node<K,V>[] resize() {
Node<K,V>[] oldTab = table;//oldTabi&fhashifi%i
int oldCap = (oldTab == null) ? 0 : oldTab.length;
int oldThr = threshold;
int newCap, newThr = 0;
if (oldcap > 0) {//tnH#oldCap A NZHIiE, withashifiFiiAs s
if (oldCap >= MAXIMUM_CAPACITY) {//WHRTHNRERE T, HBIE 9 EEE KR R G
threshold = Integer.MAX_VALUE;
return oldTab;//i&[Hl
Y/ /R MnThash B A BEEY B G 8/N T iK% it JF Holdcap K TBRilE16
else if ((newCap = oldCap << 1) < MAXIMUM_CAPACITY &&
oldCap >= DEFAULT_INITIAL_CAPACITY)
newThr = oldThr << 1; // double threshold XU&¥H % {EHthreshold

}
// IH%Z 40, Athreshold K T%, REASWIEA capfE N, threshold&wyiiHit
RN 2 N TR

// BERZERSH A E
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else if (oldThr > 0) // initial capacity was placed in threshold
newCap = oldThr;
// EZHEREMmap, $#HBRIAAEERN threshold 16, 16%0.75
else { // zero initial threshold signifies using
defaults
newCap = DEFAULT_INITIAL_CAPACITY;
newThr = (int) (DEFAULT_LOAD_FACTOR * DEFAULT_INITIAL_CAPACITY);
}
// #threshold = #jcap * 0.75
if (newThr == 0) {
float ft = (float)newCap * loadFactor;
newThr = (newCap < MAXIMUM_CAPACITY && ft <
(fToat)MAXIMUM_CAPACITY ?
(int)ft : Integer.MAX_VALUE);
}
threshold = newThr;
// VHEHET R K R R IR S MRl s tabTe
@Suppresswarnings({"rawtypes", "unchecked"})
Node<K,V>[] newTab = (Node<K,V>[])new Node[newCap];//#iithashifi%isl
table = newTab;//¥Hi A4 I E R B4 1A hashim %zl
// WRIEEMEBEEEIEN, B aresizeMldatb TEBIILA R, RUFEAT AooREREE, £
H 5oL
if (oldTab !'= null) {
// P EEH R AR T A
for (int j = 0; j < oldcap; ++j) {
Node<K,V> e;
if (e = oldTab[j]) !'= null) {
// IBECEHIE T ARG In e AR e, JFHMERIBEAH 51, &0 T
A GClA
oldTab[j] = null;
// wfe.next==null, REMHH—ANI0EK, PEEFHERDCE T BN
if (e.next == null)
// FEFEfThas hgest SRR o 2= B 2 H
newTab[e.hash & (newCap - 1)] = e;
// fnefTreeNodelf He.next!=null, B2 ALEEk tocE 1 EHE
else if (e instanceof TreeNode)
((TreeNode<K,Vv>)e).split(this, newTab, j, oldcap);
// eEERNIFHe . next!=null, 2 HEERF R EH
else { // preserve order
// loHead,loTail REY HEAHLH T, WiEL
Node<K,V> loHead = null, ToTail = null;
// hiHead,hiTail REI HELH Trr, WiEl
Node<K,V> hiHead = null, hiTail = null;
Node<K,V> next;
// iR
do {
next = e.next;
if ((e.hash & oldcap) == 0) {
if (loTail == null)
// WliEtcheadfqaER i i Re, efh—EREERM
F—AIE, ¥lEEk)E1oHead
// RETHRFEEAL RIS THR
ToHead = e;
else
// loTail.nextfg4Hie
loTail.next = e;

// loTai MR ATt Re



// WIS, ToTailfloHead &AM FIHI N A, Frily
ToTail.nextfilAl F—AJu&,
// JREHAFInERInext s AN &AM, ERlowHead . next.next. . ...

// BRBEloTai 1, 151 owHead ] LR R T4 JB8 Ti% 5%

REITTER .
ToTail = e;
}
else {
if (hiTail == null)
// Widiftheadtg MR AT ICHKe, ViHik/GhiHead
RETHRE SR LR
hiHead =
else
hiTail.next = e;
hiTail = e;
}
} while ((e = next) != null);
// WEER, FtaiT4amnull, FAEEER BN B EH 1IAE BT 5,
T BT IR LS o

if (loTail != null) {
loTail.next = null;
newTab[j] = loHead;

3

if ChiTail !'= null) {
hiTail.next = null;
newTab[j + oldCap] = hiHead;

}
}

return newTab;

34. HashMap2E 4B RIgFHPSEAY?

& ERRXANRECR], BNESHEENEHARIBFMSR, TE T BISHIPRZAIHA TR
EH'AEII“#ZLU

rx=me%?

e Hash, —REBFANED), BEEERSFNIRRN, HashilBisERRAEERECARKE
A HIRRET A EE KRR/ NI RGNS, XM/ HEHEM ISR E.

a2 na&Fwmhse?

o SAMFRMBAE, RIER—EELITEHERNHEFIENIRS, BIMECMMHE (185
filf#E) .

HashMapRYZiESEH

o THlavad, (RFAUEEMFLCREBIVEIRS: HEAMNEER.

o HERERE: SUES, BATIMPREME
o HERAERE: SUEM, EREANNRHGRES,
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o FTLABAVSEAINRREAE—E, KFNESEMNE, MaLUERMMSIN: DR

HoAEERT LARRIRIS AR

tableX4l

o EREFEBHEREhashBAIRTSREL B — M ERBIEhashBEXT RAIERL ;

o FFRUILARBEI—MRNEZL, BFENMEM LR LENBER TREEKR T — NI LAERIE
7,

e {BtfttFhashCodeiREIRYintEY, FfiJHashMapiJiaslIFEA N
DEFAULT_INITIAL_CAPACITY = 1 << 4 (B29PU/RF516) Em/hFintHBIRSEE, FREAFEAD
NRAZSEAFIAhashCode IR EFRANIRAIbucketiXIEEAKIGNMISFIHEAIER, HER
HERTESEHashMapTERE— N EaiER, FTLARIAFEXThashCode/F—ERIML

hash()&#&

o HEREMTM, FEERSMRFEAhashCodeBlR, FPAEETESE5EREMRBhashCodelty
&L, BSAELEEINHIERR, FRLARINNBEHRithashCodeBYEHIIBM IS 5EE,
H—EREhashREAIRER, FEEIESHEFR, BINEXHFRIERR/HE), DK 1.841
hash(ERZEn T :

static final int hash(object key) {
int h;
return (key == nul1) ? 0 : (h = key.hashcode()) A (h >>> 16);// 54C
FF L6 T T aia /. G A 780
}

o XLYEIDK 1.7, FEAfELE, HHELTE1.7R4RGHEE, SIRBHIEE (9XHizh) , f£1.84, R
BT URAEEMNURRHIEE (2XHiEh) ;

BE
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o BRRE—FHashMap R TR S A RBERIS T IPSRAT:
o HEREHMEBIERhashBRIXIRLELLRE— MERKENash{EXIRAYENRL;
o FHitiLEARBE—MRUEE, SEMENCEWSIEAIBER MREER T — I LAER
AOIE(L.

35. BESERMEMSXER Map Y key?
AILABERHEAES Map B9 key, PATHERFIZET, BEHBAT/LA:

o WNREEFEFT equals() 5i%, BRIZES hashCode() i,

o RRIATELAIFEETES equals() #1 hashCode() tBXAIFNI.

o WNER— KB equals(), ARIZIE hashCode() RFEHEE.

o FIFBRENX Key ERFLHEMFEZ AR, 1XHE hashCode() EATLIRERFIR, HEEIFHN
tae, ATRIEBATLIFER hashCode() F equals() ERFASHE, XEMSHRRSTLTHER
RIEE T,

36. J3ftZHashMapHiString, IntegeriXtFHIBFISESIENK?

o %: String. IntegerZfiERAEHAREE(FIFHash{ER AR SERIMAIT EDERMY, BEETR
/DHashfilffERI 12
o #EfinalzsBy, BIAEEM, (RifkeylIARRTEX I, AFEIRE hashEARRRIIER
o WEBEST equals( . hashcode) FFi%, BF T HashMapREIALE (RiaZeLL
£ EEEEBputValuefidi2) , A5 HIMHashBEITESEIRAIER;

37. MNRERAObject{E/AHashMaphiKey, RiZEA7ME?

e Z: EE hashcode() flequals() 7%

1. 5 hashcode ) REPEEITEFRMENFRAUE, SEIEFEXBNEGIBEITES
HEB e — N SRARES o RIS MR, X EREF I ET i S ESHIHashilliE;

2. B equalsO Bk, FBRETERM. MFRM. EEtt, —BHELIRXITHTIENUIRIS A
{Bx, x.equals(nul)/uRElfalsefIX/ L MFE, BRIRH T (RiEkeyfElaFRBDAIE—E;

38. HashMapaft AR EE{ERhashCode() IR EHIGFERIEIE
AtableBITHR?

e Z: hashcode) FiZIRBIAVRINEEREZEE, ESBEIN-(2 2 31)~(2 1231 - 1), AB40{Z MRS
&), MHashMapfIBESEEEE16 (WIIRHENAE) ~2 230, HashMapBEE R FEBAZI&H
KER, HEIRE LOELIRM X AZHEETE, NMSEUET hashcode O IHEBAIEHER
BEAERUEX/INEER, Mo EREFEE;

o ANELRRRIE?

1. HashMapECSSLIM T Bl hash O Ai%, BERXIFEESEE R GESRMETH
TREzE, BEEHIHERROESEIES B,

2. EARIESARKE 2B ARIAHRE, Ef hashQ EEZENESEE (&) EEKE -
1) SFREEA RS TENE, XE—RKEILERBEENERER, “RIBERAR
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HEERE2BIRIRAE, h&(length-1)ZA & Fh%length, =FRFER T IGHESEEKX
INSBEIAITER AYEIRE;

39. HashMap BIKEATAR209FIXA

* JATHELL HashMap ZEN S, RERMINE, EHEERERHIESENS, S HER/DEN
KEAZHER, XL EEETEFZIMR M R/ A RPN,

o BEANRERGZUNIRITIE?
o FAIEFTIRAIEEIRABWERINRIERII., BR, ErKT: "BERO)EBFHUIRREZE
2HRRNVEMN FTEERREUR—AIS QMM (1BHIRiR hash%length==hash&(length-1)49
BIER length @209 nIX75; ) . " FE RATHBIHRME &, BT UREBRSEEN
X, XHif#ET HashMap BIKEATAR2098RT,
o BBt A EmIXIEE?

o &: XHEMENMKEHERMOBENE, HELHENS, NMIREXINEEFE NMrMIE
RIBENIMERIISNME, BREF/DHashihzR, FRHET, ERIARTBRNERES5EEM
8/9;

40. HashMap 5 HashTable {4 X51?

1. HERE: HashMap BIEEEL LM, HashTable B4fEL 4L, HashTable WERHIFAEEA
#BZ1d synchronized &1, (WISRIFE(FIELIELZEHNEFER ConcurrentHashMap ) ;

X, FEERBRERE;, (MRFERIELEL2ANERER ConcurrentHashMap ) ;

3. ¥Null key FINull valuefldz3%: HashMap &1, null ETLMERE, XEERERE—, TTLE
— NS MRS AYESS null, {B27E HashTable F2 put HAYBERES— null, B
NullPointerException,

4. MRBEXNMISRT REEXMIFE :

5. CUEBRATINERANISEREVIIA(E, Hashtable BUARIITARNA1, ZEBRY 78, BETAEER
#92n+1, HashMap BUARSHIGEH R/ A6, ZEEXYT 78, BEZAFEKN2ME.

6. QIEEATANERIGTE T R EVIIAE, BB Hashtable £EIEERREGTENA/N, M HashMap £5H
T ZA2RIRARN, RN HashMap B2FER2IRIEARBRIIAN, EESNEBES
HAR2HRIRTT.

7. IREEEUREEE: )DK1.8 LUSHY HashMap FERRRIG R IMRITE TRARZ, JRKEXTH
B (BRAS8) BT, 1BHEREEMW LN, LUBMEZRRTE, Hashtable i&BIXEEAINLE,

8. HEFF(FE: 1£ Hashtable BUSTIRATLAEE], Hashtable 2{REBEAFEINER, HEFERLAER
1B T™MEA HashMap B, MIRFEZLEFERBUA ConcurrentHashMap &Y.,

41. F4ARTreeMap &H7t

e TreeMap E— 1 EFFkkey-valuefE s, ©EETLIEMITIAT.

e TreeMapETLEM (Red-Black tree) M. ZMEGIRIERRBIBAINFEHITHIRE, SE1RE
CUERARGTATIRIEAY Comparator i#THER, BAREURTFERIEETSIE.

o TreeMapRZAZIERLH.

42. Y REMEH HashMap &2 TreeMap?
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o MWFEMapHIEN. MSFIERTTEIXEERIE, HashMap2RIFAO%EE, A, BRUIREE—
MNEFkeyESHITER, TreeMapREIFANERE, ETF{RAcollectionfIA/)N, HIFH
HashMapsiRIITTRSE R, EmapitaTreeMapiiTE FkeydIikE.

43. HashMap #1 ConcurrentHashMap BJX 35l

1. ConcurrentHashMapXtEMESEHRTT 7 D EIDER(Segment), AREES— Mo ER_EEBFlockl
TP, #8x3FHashTablefdsynchronized SiHIRIEEESM 7 —L, FHAMEERLF, M
HashMapi&BE#itlEl, FE&EZSH. (JDK1.8ZfFConcurrentHashMapBR T —F£EHY
HREIFAECASEE. )

2. HashMapaYgExIseiFanull, {BRConCurrentHashMap#BAFBiF.

44. ConcurrentHashMap #1 Hashtable BJX351?

e ConcurrentHashMap #1 Hashtable (IX BIFERIAESLINEELZ AR EARE.

o [REEIELENE: JDK1.789 ConcurrentHashMap [EERA 2 ERRYENA +HER LI, JDK1.8
SRAESUEESIRHashMap 1. 8A9E5H—#E, #UBA+HER/AI B XM, Hashtable #1JDK1.8
ZBIl HashMap HRESIREERIENE KA #dB+iER 10, 2482 HashMap f9E
K, SERVEEENTRISH PRMFEDN;

o TMEREZ2MH:

1. fE)DK1.789BH®, ConcurrentHashMap (S3EREH) XIEEMEEERHIT T DEIDER
(Segment), B—IEHMRYBREP—EOEIR, SEERNDREREFEEIEREIE, M
AR S, EeHRBEE, (BUADEL161NSegment, tbHashtableXiZiE=16
f&. ) E7 JDK1.8 WEHRELERFT 7 SegmenttilS, MREEIER Node A +HER+OE
PIROSURENASRSTIN, FHA&IEHIERA synchronized #1 CAS SRI(E. (JDK1.6LAFS ¥
synchronized$if{ Y RSBIML) ENEEKFEERNNTELEZSAI HashMap, BAE
JDK1.8FhiRBEEE! Segment FUEIREEHN, (BERELBMHTEM, REANTHRSIERAK;

2. @ Hashtable([E—3B##) £/ synchronized R{RIEFELTE, MEIFFEMT. I—1NEHE
AR EAN, HSRERRRTS AL, TRt NBEHIEIRE, R put FFN
TCR, B ARG put IRITTER, tBAEEER get, RRASHRBHZIREME.

o FREMINILLE:

1. HashTable:
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HashTable £ 24

Entry

null

null

2, JDK1.7#9ConcurrentHashMap:

ConcurrentHashMap 43 E& i

AL ' BNl ' AN

HashEntry HashEntry HashEntry HashEntry HashEntry HashEniry HashEntry HashEniry HashEntry HashEntry HashEntry HashEntry

3. JDK1.8fIConcurrentHashMap (TreeBin: I_X T = Node: §ERT =) :


af://n709
af://n711

NULL

Iijs

e Z&: ConcurrentHashMap &7 HashMap #1 HashTable —&fIf£#. HashMap i¥BEEEE
#, HashTable &Y EZ IR T synchronized X%, FflA HashTable FEEREIHAT
AHERESTEE NSNS, ConcurrentHashMap 975 T 2RSSRk ER.

45. ConcurrentHashMap [REESSEIAIENS? SCINRIERE(
A?
JDK1.7

o BEBHIEDN—BR—BNEE, ARGEE—REER—EH, I ERELRMHaEP—NER
HUERT, HfthERRIEIE L RE Lt R I,

e 7EJDK1.77R, ConcurrentHashMap3RFESegment + HashEntryf975 T4 73CE0, 5490 :

e —/ ConcurrentHashMap BE&— Segment #2H, Segment FUZEHIF0HashMap_(il, &—
FREBFISEREEN, —1 Segment B8 — HashEntry {28, & HashEntry —MEREND
HITE, 81 Segment SFHFE— N HashEntryZEERITTER, 2% HashEntry EZERIEHREHITIE
BT, HESTIREXIRAY SegmenthIEi,

Segment#y
£

[=]
—
8]
w
=~
(%]
[
]
[+
w
[
[=]

11 12 13 14 15

HashEntry
#iE
0 1 2 3 0 1 2 3
Y y v
D F ©

© |— > |-
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1. ZEE B NEHEAERSE HashEntry F1 Segment ; BIE FREPRIMGIRAVEEN, FEAXRA
HRE;

2. Segment 2—HaTEANAIEE ReentrantLock, B4 Segment SFH—{ HashEntry #48E157T
2=, 33X HashEntry FZERIEHRFITIEANAT, PANEFIREXIRAY Segment 4,

JDK1.8

e 7E)JDK1.8HR, HIF T SegmentBEIPAYiRIT, HUMXZA9ZRANode + CAS + SynchronizedE{R
IEHARRZLHITEIM, synchronized RPIESRIHERFLLE_IMIETR, XEREhashAd
R, PIARFERER, FEURFINGE,

o ZEHUIT:

Mode#iig

_—
-

w |- =

MRS, BREENTULIESE
BATTRIRE (BNEEERD)
SNERMBRERINodeiRiBIaH, MERCASIENENAVETE

else if ((f = tabAt(tab, i = (n - 1) & hash)) == null) {
if (casTabAt(tab, i, null, new Node<K,V>(hash, key, value, null)))
break; // no lock when adding to empty bin

MRIERIERINode R AT, BHRNZTRALTEIRTE, NXSiZT =lsynchronizedlf, 4
RiZBRihashANF0, NIBHIEREHT mEBENFRTIA;

if (fh >= 0) {
binCount = 1;
for (Node<K,V> e = f;; ++binCount) {
K ek;
if (e.hash == hash &&
((ek = e.key) == key ||
(ek !'= null && key.equals(ek)))) {
oldval = e.val;
if (lonlyIfAbsent)
e.val = value;
break;
}
Node<K,V> pred = e;
if ((e = e.next) == null) {
pred.next = new Node<K,V>(Chash, key, value, null);
break;
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1. NRIZT R TreeBinZK BT, RBARLIEMLEN, NiBidputTreeValF AL ERFPIEANT
M AIERbinCountAA0, WRBBpUtRERIEIE=4 T, NRYFIHERAINENLRISAS, NiE
ItreeifyBinJ5 x4 NI 2R, WNSRoldValAm AT, IRBBE—IXEFIRE, RENTENEGT4E

2, NEEREIRE;
2. BB ANBNE— NS, M TaddCount() A Eit BTN baseCount;

AN TR

46. Array #1 ArrayList B{RIX7H?

o Array AJLATFEEAEIEREFONISR, Arraylist REEFHENISR.
o Array BIEEBEEA/MY, M ArrayList K/INEB#Y ERY.
e Array REFERE Arraylist 2, bl addAll, removeAll, iteration ZF5iERE ArrayList

Aa.
X IEARTIMAR, EE M BRI TAER . (), ZAbIR A g KR AR R B I, X Ry
AR E 18

47. A{ISE Array F List Z[EIRYSEIR?

e Array ¥% List: Arrays. asList(array) ;
o List% Array: List B9 toArray() 5i%.

48. comparable #1 comparatorfIX5i?

e comparablefZOLFr ERHBjava.lang, BE—1 compareTo(Object obj)/5ixAFHF
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e comparatorfZLPr ERHE java.util &, BBE—{ compare(Object obj1, Object obj2)75%H
SkHEF

s —RENMNFBEN—NESEREENHAFN, HIIMEES compareTogiAsicomparesi&, =
HIEENE—NESRMEEFE AT, Ebil— N songXds PRI FIEF 2 5 BIRB—FFHE
FF73iERE, FEAIRTLAEES compareTom A EHIRIComparator /A58 & AR
Comparator >RSI EHEFFREZH T, EMRERRNIRBEERRNSERN

Collections.sort().

49. Collection ] Collections B{t4AX51?

* java.util.Collection B—MEEEO (EE5RN— M EEN) . BRETNESHSHTERRE
YERBREEO /5%, Collectioni#1Elava EEDBRESEMRHILIL, CollectionEOMNENENR
ZMEANESRETERAUNE—RESX, HEEMFREOBLstSSet,

o CollectionsMI2EEXMN— NPT EE/FEER, HPRET—RZIESHE, BTFNES+ E#H
1THER. BRURGERSEEMRE.

50. TreeMap #1 TreeSet {EHEERIMNAILLETTE=? Collections T
HRPRY sort() 3 iEUTLLETER?

o TreeSet EKRFHAIXIRATBAIEM/RECIL Comparable #00, 1z ORM T HEITTRERN
compareTo()75i%, ZHEATTRISEEIZGARITRIIKR/N, TreeMap ERFHATRIENTI IR
SIROSERARSEE Comparable M WTTARIEENS TR 17HE /.

e Collections TEZEAY sort FFiAZERMMEHIIFR,

o FMERENNFHIFSRPFHAIXIRILERSEI Comparable #OLISLI TR

e comparablefZsLfr E2H Bjava.langfl, B©B— compareTo(Object obj)75ixANHEF

e comparatoriZzOsLhr ER2HE java.util €, BB—~compare(Object obj1, Object obj2)75i%H
SkHER

o —RENFEN—ESEREENHFR, HiIEEScompareTofgiAskcomparefsi&, =
BNEENE N EELUAFHEFEAT, tl— song W RHPRIRZFIIRF 2B 5 BIRA—FHEE
FiEaNE, HATTLIES compareTos3iAfI{EABHIRIComparator /7 ZSE LA
Comparator>RSELMMZHEFFMESHF, £ MMURRIIR 8RR N SENRAY

Collections.sort().

51. Collection #[ Collections B{t&4X51?

e java.util.Collection E— M &E&#EO (E8FN— M EO) . BRERETUESISHITERE
YER@REEO /5%, Collection$#[1E)ava EEDBRESEMRHISEIL, CollectioniEOMNENENR
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