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ArraylList SCi%

PR BAAEEARUNG, RAVIAEFHEER, RIS, FEsERImonEs.
S WidList BOMSTIZArrayList STHZER.

o TTENMAHE
o ERIRIGTRAIIIR ML
o RIREFMEINFREFIENTRER

1 class bog {
2 private String name;
3 //HiE. . . set. get. . . . toString O
4|}
5
6  public class TestArrayList {
7 public static void main(string[] args) {
8
9 //BEArrayListit g, JEEESA
10 List dogs = new ArrayList();
11 dogs.add(new Dog("/Mi—5"));
12 dogs.add(new Dog("/NMi—*5"));
13 dogs.add(new Dog("/MiI=5"));
14 dogs.add(2,new Dog("/NMuPYS")) ;5 // WsInEITEE L E
15
16 // .size() : ArrayListK/h
17 System.out.printIn("Jit+4A" + dogs.size() + "ZSM). ");
18 System.out.printin(" 52 ");
19
20 // .get(i) : BARWATER
21 for (int i = 0; i < dogs.size(); i++) {
22 Dog dog = (Dog) dogs.get(i);
23 System.out.printin(dog.getName());
24 }
25 }
26 %
() RREAAR :

o MFREE—/NEHE : remove (index)
o MBRIEERIERYMIND : remove (object)
o FIMTESHPEEEAIEEIT : contains (object)

o {FERListZEORMtAIremove(). contains()/5i%
(EEAZE]
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_ FEFIRAFRIRFRINTE,
boolean add(Object o) BHEa s MOF
o _ EEMRSINERMTE.
void add(int index,Object o) ;a;ﬁﬁéﬁﬁﬂ:ﬂﬂ];ﬁ*iﬁq”ﬁzﬁ
int size() BRSSP AR

[
Object get(int index)

BEIEERESINEMATE. BLNTER
ObjectdE8l, fEHmIE=HHTEHI Rk

boolean contains(Object o)

AERyRPEEFEEELE

boolean remove(QCbject o)

MR EIER T 3=

Object remove(int index)

MIEhRlEr s E B 3,
EmEIINE MOF

[(FREF]

ArraylList ;B3

1. ArraylListiifif

1. ArrayList2 Rl ASISIEIKF GRS FY, ©EETEELIMAILIstZE,

2. ZKHE T eISEOERIObjectIEH, B— 1 RIREBB—capacity [BFE] B, T
EAIFTEEERIObject IFARIKE, MMArrayListhRiNcE=T, 2B ESEMEM, N5RE
ArrayListtFiRIIKETtER, AfEfensureCapacity/5ix—R Mg Ncapacity, BILARMEINESED

HIREHE=ERE.
3. ArrayListB9FiEFIVector@ZEfil, {BRVector2—MNRENES, BEARSHS, FEER.

54k, ArrayListflVectorfIXBIR2: ArrayListR2&fEAL e, JZREEBRE—MArrayListiES
i, BFREFMRIEZESHNRESHE, MmVectorN2L&ELE2M.

1. ArrayListf1CollectionAJZR & :

II,J;ETL-.TJ,E fi

 Herator |

(Collection) |
——_—

— e

AbstractCoflection

Abstracel.ist

kY

ArrayList

2. ArraylListf9uREss
HIF—NEMEHE, HIREEESCNREITE, RN SR TR TSI

B, EAAIsCIETS RS,
ArrayListfEUREERE
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0 1 2 3 4 5 6 7 8

7BA: REAEUREEMELNE, METHREENObjectz A, BIRILIFHMAAREEEE. i1
ArrayList2ERISEGIRRT B RIS FREEERE T EART.

3. ArrayListiEi3aHh

1, BREBHRRXER

IDEAREESE: Ctrl+H
Hierarchy: Class Arraylist 8- 1
AW A |2 Scope(Alv| 5 X T ¥ O»
v (€} = Object (java.lang)

£; & AbstractCollection (java.util)

v €} = Abstractlist (java.util)

L4

ArrayList (java.util)

1 public class ArrayList<E> extends AbstractList<E>

2 implements List<E>, RandomAccess, Cloneable, java.io.Serializable{
3

4

}

BB —TArrayListh4 RSN :
ArrayList extends AbstractList
AbstractList extends AbstractCollection
Frfg £k A Object FrLAArrayListHI4k R ENIF 2 - BIXFE,
(5]
1. A AESLk &AbstractList, TiitAbstractListfgSEHlList? MAARiLArrayListETiZscHiList?

XEEE—MEE, BOGLEBEMSKAGE, MMsETPaLGEmSEE, E®a LGRS
%, IERFIATIX—R, iltAbstractlist@LIEOF—LBBINAE, MEMRRIZE, G0ArrayListEidki
XMAbstractlistzt, ZZ—EEANGE, AEECELI—ELESHEaAE, XF—K, HBEE
fEiE, MRENREKENRFIBRRGAEMENGR, S—ELl T, BOEENRB. FA—RER
— N EERE—MISEZE, MZHMEXIMER.

1. ArrayListSCHL T BpLedzE?

ListiE0: BAISHIIXHE—ERE, TES 7 ArrayListi522E AbstractListtbsLI 7 ListiE, BBt
AFZEArrayListiR R LTI —iEE?

XERRENNTS, FRUARMEESRR, BRAREATEERBAE, EREE—B TR, WHER
—, BE—MIBRRGESIEL, (BEMEstackOverFlowd 3| 74%, XEESREHE,

FFA&AIX collection BEZ oshiit :
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XHESLE— P mistake[KiR], EAMEXABHNMELESXNMERAL, BREESHIRMT4RH, BEA
R AR, H—EERE T,

RandomAccessi&E: XNE2—MricHEN, BiIEF apiXts, ©IERRERERMRIENENIFE,
BRENR, ELITiZEORE, BPAFREEforfBikiEn, MeeERs, BllArrayList,
RELIZEORNE, (EHlterators i, XiFEMEEER, HlillinkedList, FRLAXMRICHERENRNT
WFAIIBE AR AR A IR UEEBE R T .

CloneableiZ: LI 7iz#EO, FATLMERObDject.Clone()/FiE7 .

Serializablef&[: SLIIZFFIIEN, RIBZEAILMRFINL, HARFIML? ERATR, 2805
MR H, ARIRRENFTIREAMFEFRAI.

2, RPRYEHE

1 public class ArrayList<E> extends AbstractList<E>

2 implements List<E>, RandomAccess, Cloneable, java.io.Serializable
3[4

4 // WA

5 private static final long serialversionUID = 8683452581122892189L;

6 /] PEEE

7 private static final int DEFAULT_CAPACITY = 10;

8 [/ X GEH

9 private static final Object[] EMPTY_ELEMENTDATA = {};

10 // BT G

11 private static final Object[] DEFAULTCAPACITY_EMPTY_ELEMENTDATA = {};
12 // TCEHHA

13 transient Object[] elementData;

14 // SEBRTE RN, BRIAA0

15 private int size;

16 // KRB

17 private static final int MAX_ARRAY_SIZE = Integer.MAX_VALUE - 8;

18 1}

3. M9E&ERE
B IDEASEIRMG, BEArrayListE="MaErsiA:

o

£, = ArrayList
m ‘& Arraylist(int)
m b ArrayList()
m & Arraylist(Collection=? extends E=)

1. TEMBETSIE
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/-.‘:
constructs an empty list with an initial capacity of ten.
X B T EROAS A 10/ K/, BTl —JFdharrayListi &S 210.

*/

//ArrayListH g f7 B st 2 — AN, XN Edlsi £ elementData.
public ArrayList() {
super(Q); / /R I TS G 75, SR RS A IE 515
this.elementbData = EMPTY_ELEMENTDATA;
//EMPTY_ELEMENTDATA: Z/ % [jobject[], FielementData¥)iifk, elementData
2 ~object[126%. Fiobject [1R4ERIAK/NL0, Fa o Rt AR EIRAE T o
10 }

O 00 N O v A W N R

1. BSMIETTIE

1| /*

2 Constructs an empty Tlist with the specified initial capacity.

3 MIERAREVIHRERENTIIE.

4

5 @param initialCapacity the initial capacity of the Tist

6 WG B R PR 2

7 @throws IllegalArgumentException if the specified initial capacity is

negative

8 W E IMIE AR oA, WNTI1TegalArgumentException

9| */

10

11  public ArrayList(int initialcCapacity) {
12 if (initialcapacity > 0) {
13 /// /¥ B E AR/ YR initialcapacity A/
14 this.elementData = new Object[initialCapacity];
15 } else if (initialcapacity == 0) {
16 this.elementData = EMPTY_ELEMENTDATA; //%[FF LZHi& )ik
17 } else {
18 /77 /FIWTn g B s SCR/ANIIE BN T0, TR R X AN FEE S
19 throw new ITlegalArgumentException("Illegal Capacity: "+
20 initialcCapacity);
21 }
22}

1. BSEERE 2

/-.':
2 constructs a Tist containing the elements of the specified collection,
in the order they are returned by the collection's iterator.

3 TR AR Gk AR IR 0] 70 3% P A 18 A 48 e R A e A1

4

5 @param c the collection whose elements are to be placed into this list
6 @throws NullpPointereException if the specified collection is null

7| */

8 pubTlic ArrayList(Collection<? extends E> c) {

9 elementData = c.toArray(); //#4 %4l
10 /BN EE R toarray Q FISEHUTEA—FE, FTAFREHNT—TF, WA Zobject[].class3k

B, MWaAFTEMHArrayLi st kL SuE— T,

11 if ((size = elementbata.length) != 0) {
12 // c.toArray might (incorrectly) not return Object[] (see 6260652)
13 if (elementData.getClass() != oObject[].class)
14 elementData = Arrays.copyOf(elementData, size, Object[].class);
15 } else {
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16 // replace with empty array.

17 this.elementData = EMPTY_ELEMENTDATA;
18 }

19 | }

XMEIETTEAER, ENFIFReERatAasE

ZEAMAIF: Strudent exends Person , ArrayList, PersoniXEmtEiz8 , FHiXE—Collection,
FFIX/ Studentd#7& T Person, BRAMRIEX/MEIETTIE, FHATLUEX N Collection¥&ia/gArrayList
, IXFHEIX MG TTERER .

[B4E] ArrayListAUEiETs A i—EE1E, MR —TMEFSUENSEE, HXLAR EME—1E
H, EEAFNelementData,

4, %Fik-add

1. boolean add(E)

1 /%

2 * Appends the specified element to the end of this Tist.

3 * NI —AMEE R LR B stiR R

4 * @param e element to be appended to this list

5 * @return <tt>true</tt> (as specified by {@link Collection#add})

6 &/

7 public boolean add(E e) {

8 //ENTERRBYE T, size@BHAPEBIANE, FAERN—NI0E, Frblsize+l, ol
Wrsize+1MIX M NEEAHBE RIS T, WA INETEZHB R EHH . length2 BEH 1.

9 ensureCapacityInternal(size + 1); // Increments modCount!!

10 elementDatal[size++] = e; //EHIETH LM E Lt bicRe, jfHsize++

11 return true;

12  }

[45%7: ensureCapacitylnternal(xxx); HERZBSENTIE]

private void ensureCapacityInternal(int minCapacity) {
ensureExplicitCapacity(calculateCapacity(elementbData, minCapacity));

Ui A W N R
—

private static int calculateCapacity(Object[] elementData, int minCapacity)
{
//E, FIEIEGL el ementDataf AN R A A4, WAt %a KE
if (elementData == DEFAULTCAPACITY_EMPTY_ELEMENTDATA) {
//FRI R RS RAE, minCapacity=size+l; Mm% T1, SHHAREK x?)ﬁf
AT, FrblaiéminCapaci tyZE 10, Wi Zsil k), {HEEXH, L{xﬁ%ill’ﬂ‘}ﬂl‘ 1hix

elementbatafik/h.
9 return Math.max (DEFAULT_CAPACITY, minCapacity);
10 }
11 /N ERR AR, B A & Kmincapacity=10, X5 EIERFWelementDatal
%
12 return minCapacity;
13 3}
14
15 private void ensureExplicitCapacity(int minCapacity) {
16 modCount++;
17
18 // overflow-conscious code
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//minCapacityin#i K+ 7 sbrelementDatalfIKfE, H4mtiidelementDataisliKEA
R, A4 E R el ementDatalfi Tength. X B4 [#[H] 2wt < Bimincapaci ty #IR &4
We, XELERMIH—T

/*E— R BFelementDataWldfifbit & 2 A, A —kaddrIm i,
minCapacity=size+1l; tiiiminCapacity=1, 7 b —AJ7k (HiE NBA R
ensureCapacityInternal) gl 2255, megéminCcapacity=10, #ix—2 NIk,
Zﬁ&%idu&e]ementDataWLkd\

ZHEDL: elementData A A T, I AfEaddiIE, minCapacity=size+l; iz
mi ncapac1 tyfR3HelementDatat {2 J5 I SEbrdicds N4, 2% & HirelementDatailength
EREH, Wi length
AEH, WaH@EY REE, AR TR SR H. */

if (minCapacity - elementData.length > 0)
grow(minCapacity);

//arrayListi 077k, Bed A R/ FAEFRE o
private void grow(int minCapacity) {
// overflow-conscious code

/ /By i tlelementbata k/hEoldCapacity
int oldCapacity = elementData.length;

//newCapacityili/el. 5f%foldCapacity
int newCapacity = oldCapacity + (oldCapacity >> 1);

/ /X AJTEHEIE N T eTementDatait =S4 %, Tength=0, #-4oldcapacity=0,
newCapacity=0, FrLAXANFIWIRSL, X Bl B IERYIihibelementDataffi /T, #iaN10.
TR AR HS 2 HE 2 L AE.

if (newCapacity - minCapacity < 0)

newCapacity = minCapacity;

//tnEnewCapaci ty##id 7 s KA EIRK, st hugeCapacity, tHal/elsRes i L%
newCapacity
if (newCapacity - MAX_ARRAY_SIZE > 0)
newCapacity = hugeCapacity(minCapacity);
// minCapacity is usually close to size, so this is a win:
[/ HMEREIRNCEHET T, Hcopy i, SUBEE /g,
elementData = Arrays.copyOf(elementData, newCapacity);

[/ ZEA R LA BIR 7, RE L, B AR R E
private static int hugeCapacity(int minCapacity) {
if (minCapacity < 0) // overflow
throw new outofMemoryError();

/ /i EminCapaci ty#5 Kk TMAX_ARRAY_SIZE, HiAmiInteger.MAX_VALUEIR[H, Je2 K
MAX_ARRAY_SIZEiR[Hl. [XAmaxCapacity e =f&iminCapacity, AJRET 7RI KT, Wi
minCapacityKFIkr 1.

//Integer .MAX_VALUE:2147483647  MAX_ARRAY_SIZE: 2147483639 thii/2 i KtHmtfE
HEE AN RTINS, SEEE 7. M Tarraylistéd T RER.
return (minCapacity > MAX_ARRAY_SIZE) 7
Integer.MAX_VALUE :
MAX_ARRAY_SIZE;
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1. void add(int, E)

public void add(int index, E element) {
/A Iindex W RIEA LN B RS S
rangeCheckForAdd(index) ;

ensureCapacityInternal(size + 1); // Increments modCount!!

[ /EANTTE S RIS TR 2 )5, E¥index & ez a8 G —AL,
System.arraycopy(elementbata, index, elementData, index + 1,
size - index);

//7E BRI E FAAROTER
elementbData[index] = element;
Ssize++;

[4#fr: rangeCheckForAdd(index)]

private void rangeCheckForAdd(int index) {
[ /AN E E E AR T size F/MT0
if (index > size || index < 0)
/7RG, AR AT
throw new IndexoutOfBoundsException(outOfBoundsMsg(index));

[System.arraycopy(...): Hi2FelementDataftENMESHIATETTR, TREE (L]

public static void arraycopy(Object src,
int srcPos,
Object dest,
int destPos,
int Tength)

src: JExTH
srcPos: JEX G R HLE
dest: HixxX%

destPost: Hirkl RIELH E
Tength: MAREHA B G EHINKE.

[/ XBI M R R XA TTE L, BfilsrcBldest, EHMALE 2 MsrcisrcPostFFiA,
FlsrcPost+length-1f B 45K, Hifi|#|destPost ., MdestPostHifE|destPost+1ength-1
mfrE E,
Copies an array from the specified source array, beginning at the specified
position, to the specified position of the destination array. A subsequence
of array components are copied from

the source array referenced by src to the destination array referenced by
dest. The number of components copied is equal to the length argument. The
components at positions srcPos through srcpPos+length-1

in the source array are copied into positions destPos through
destPos+length-1, respectively, of the destination array.

//EIRIREHI— G oL, WRAFIBR —FER, IPABASHIRIGR e, AEmidcEhzB, HT
—NE =S4

If the src and dest arguments refer to the same array object, then the
copying is performed as if the components at positions srcPos through
srcPos+length-1 were first copied to
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a temporary array with length components and then the contents of the
temporary array were copied into positions destPos through destPos+length-1
of the destination array.

//E— KB, kit S BB —L @, NullPointerExceptionfl
IndexOutofBoundsExcept1on L;%?ArraystoreException X =AFH H I R
If dest is null, then a NullPointerException 1is thrown.

If src is null, then a NullPointerException is thrown and the destination
array is not modified.

Otherwise, if any of the following is true, an ArrayStoreException is thrown
and the destination is not modified:

The src argument refers to an object that is not an array.

The dest argument refers to an object that is not an array.

The src argument and dest argument refer to arrays whose component types are
different primitive types.

The src argument refers to an array with a primitive component type and the

dest argument refers to an array with a reference component type.

The src argument refers to an array with a reference component type and the

dest argument refers to an array with a primitive component type.

Otherwise, if any of the following is true, an IndexoutOfBoundsException is

thrown and the destination is not modified:

The srcPos argument is negative.

The destPos argument is negative.

The length argument is negative.

srcPos+length is greater than src.length, the length of the source array.
destPos+length is greater than dest.length, the length of the destination
array.

/X BIR T MR, R BARK R TR B, & H o, AR e AR M.
Otherwise, if any actual component of the source array from position srcPos
through srcpPos+length-1 cannot be converted to the component type of the
destination array by assignment conversion, an ArrayStoreException is
thrown.

In this case, let k be the smallest nonnegative integer less than Tlength
such that src[srcPos+k] cannot be converted to the component type of the
destination array; when the exception is thrown, source array components
from positions

srcPos through srcpPos+k-1 will already have been copied to destination array
positions destPos through destPos+k-1 and no other positions of the
destination array will have been modified. (Because of the restrictions
already itemized,

this paragraph effectively applies only to the situation where both arrays
have component types that are reference types.)

[/ ZEANZHIVERR R, — IRt 1,

Parameters:

src - the source array.

srcPos - starting position in the source array.

dest - the destination array.

destPos - starting position in the destination data.

length - the number of array elements to be copied.
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[EBERTST B1.56, FARERT i BEREXNNERRETHEAE) UWRB&EKXE.
L EAadd7TIER, SRR ERIREVERMT:

ensureCapacitylnternal

ensureExplicitCapacity

hugeCapacity

11l

WBA: FEFEAadd, LR RS T —FRYIER, oJaesEARIgrow, growrnlgeSiER
hugeCapacity,

(261]

1 List<Integer> lists = new ArrayList<Integer>;
2 Tists.add(8);

BA: #Igaftlists /N0, JERMAYArrayListOBUEIEREL, BRAEERAlists.add(®)J5iERS, SETERF
RIERIE? TELSH TZEFHUTII RSV SH/EMelementDatafy A/,
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List<Integer> lists = new

ArrayList<Integer>() elementData = {}

v

lists.add(8)

co

v

ensureCapacitylnternal(1)

v

ensurekxplicitCapacity(10)

v

grow(10)

l 01 2 3 4 5 6 7 8 9

®©
)
3
D
S
=+
o
@
=+
i

WA BEAITLAEER, EaddmizZzaiFaelementData = {}; AABaddFARNSHEEAR, BEE
grow, fx/aelementDatafIA/NEH10, ZEHEIREIFEladdRE], IE8HTEelementData[0]F,

(Z61BA—]

1 List<Integer> lists = new ArrayList<Integer>(6);
2 Tists.add(8);

%BE: FEARAYArrayList(int)BUMIEREL, BR4elementDatat#liait A/ NJI6HIO0bject#iE, 7EVEFR
add(@)77iA&RY, BRI :

A FAITLIE, ERAadd5iAZRl, elementDatalJR/NER N6, ZEHHITERE, AT
B,

5. %A i%E-remove

HSOX VMR AEB RN, FABERL /M, HepfastRemove(int)FikRprivatel), R4S
remove(Object)iXN75 AR,

1. remove(int): EIMRIEEME LATE

public E remove(int index) {
rangeCheck (index) ; //# 75 index/f & Hit

1

2

3

4 modCount++; / /X AMERRZ, Lol F A PR 26 e i) — Fibs 7
5 E oldvalue = elementData(index) ;//ililZ 5 EfEkFiZ o=
6
7
8
9

int numMoved = size - index - 1;//itSEREaNHIAEL.
if (nummoved > 0)
[/ EANTTFEM AR T, SRR TR
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10 System.arraycopy(elementData, index+1l, elementData, index,
11 numMoved) ;

12 //¥--size ERALBEIRME AnulT, ikge Gk mIHLE] BB EE .

13 elementbDatal[--size] = null; // clear to let GC do its work

14 / /R EHERE TR -

15 return oldvalue;

16  }

1. remove(Object): XAMNFERTLAEHE, arrayListEFLATERNUIMES,

1 J/BRENAEABESITIE, #EAME, saddnRiRMEiZzoER, skxosl, mEFEA TR,
B ZT R MR L4 fastRemobe (index) , XA T ZKRMIRZTE,

2 //fastRemove (index) i A EBER remove (index) HISEl JLF—Ff, X B 2L AniE
arrayListi] UAfFfignul T

3  public boolean remove(Object o) {

4 if (0 == null) {

5 for (int index = 0; index < size; index++)
6 if (elementbDatal[index] == null) {

7 fastRemove(index) ;

8 return true;

9 3
10 } else {
11 for (int index = 0; index < size; index++)
12 if (o.equals(elementDatal[index])) {
13 fastRemove (index) ;
14 return true;
15 }
16 }
17 return false;
18 }

1. clear(): ¥FelementDatashENNTREMREInull, FEFIRERHEXNMERIKESE, FrlAllclear

public void clear() {
modCount++;

1

2

3

4 // clear to let GC do its work
5 for (int i = 0; i < size; i++)
6 elementbatal[i] = null;

7

8

9

size = 0;

3
1. removeAll(collection c)

1 public boolean removeAll(Collection<?> c) {
2 return batchRemove(c, false);//H&EM%

1. batchRemove(xx,xx): FBFENGE, — I removeAll(): BRERIEEESTHAITT=, retainAll()
FREAR N E SRR ERE.

1 //&ATE, ATFTT, complement Afalse, NIH T removeAl 1l Ntrue, Mi%
retainA1TQ M, retainAll O ZHRKGMPENES R EGLZEM.

private boolean batchRemove(Collection<?> c, boolean complement) {
final object[] elementData = this.elementbata; //IJ5E&EL, id4 NA

int r =0, w=0; //rERIBHER, widsh 204508
QQ 24736743 QQ 24736743
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6 boolean modified = false;

7 try {

8 for (; r < size; r++)

9 [/ BRI EC— RS AR TR R DA

10 if (c.contains(elementDatal[r]) == complement)

11 /BTG, SGEEA

12 elementbata[w++] = elementDatalr];

13 } finally {

14 // Preserve behavioral compatibility with AbstractCollection,

15 // even if c.contains() throws.

16 / /W contains 7 i AR T

17 if (r !'= size) {

18 / /TR AL R EA,

19 System.arraycopy(elementData, r,

20 elementData, w,

21 size - r);

22 w += size - r;

23 }

24 if (w !'= size) {

25 /X BERHANE, EremoveAl 1O, w—HE N0, #iEEHRclear—#, 42N
null.

26 //retainAll1Q): &AMk Etrue, AREMEALELZWIREItrue, n‘uﬂﬁ"%’*
MHEEREHE, REIfalse, ArUAAREMRIGREMERFAMN N ES EEALE, Madd)5iEa RN E
RABARLN, mRIEEGHEAITER, WARAGIE, MukaRaTs T, %Eﬂm/l\%‘iéé\&/ﬁy:
£,

27 // clear to let GC do its work

28 for (int i = w; i < size; i++)

29 elementbatali] = null;

30 modCount += size - w;

31 size = w;

32 modified = true;

33 }

34 }

35 return modified;

36 |}

B4 removeli#l, BFBIREE MRIUTR, ITRICEE MrEIBEREIITTRERIBH— R
1, AESICHEARE—ITRRENI, XFEEATHEZEHENEFRERN, SW6C, 7
ARSI BE R,

6. Hith7ix
[set(757]
BB IRRIEE TR

public E set(int index, E element) {
// KRS ES A
rangeCheck(index) ;

1
2
3
4 // AfE

5 E oldvalue = elementData(index);
6 // THH

7 elementData[index] = element;

8 // RIEIHE

9

return oldvalue;
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[indexOf()/5;%])

WA MAFHAERSIEET=ESNTE, 2, EEKWITTEN, EEArraylistha]LEF
MnullcER. SREFINAYIastindexOf, R-MEETHAEEK.

1 // WETFRE R B B2 BAF/E B u &
2  public int indexof(object o) {
3 if (0 == null) { // &R TEAT
4 for (int i = 0; i < size; i++) // WHEHHUL, KEE SATWILER, BRE T
5 if (elementDatal[i]==null)
6 return i;
7 } else { // BRWITEANT
8 for (int i = 0; i < size; i++) // WHHA, RIE DN ETTRMER T
7, REFR
9 if (o.equals(elementbatal[i]))
10 return i;
11 }
12 // BAERB], REA
13 return -1;
14 |}
[get(73i%]
1 public E get(int index) {
2 // KRG RS ETE
3 rangeCheck(index) ;
4
5 return elementData(index);
6 1}

WA getREESNBRSERETEE (RIABERG KT size, MREMRERR/NT0) , EEIEN
=, EgetREhFtelement®E], elementREFAETIREIEMRAITR, ERREUNT:

1 E elementData(int index) {
2 return (E) elementDatal[index];

3 1

EE: IREIREEEE THETEE (Object > E) |, XEEEXIBA N FAEFFRAVINET,

4s 'E‘g:g

1) arrayLista] LAZERInU,

2) arraylListAFR L2 — 1 elementData#{4H.

3) arrayListXBIFEEBRIMSAETREBR BT BA/, HPXBHGEMEg0orw(TFiE,

4) arrayListdrremoveAll(collection c)fclear()HIX Bk RremoveAllTT ARG EBisERTE, ™
clear2RMPRESHRITE.

5) arrayListBFAREZEEAE, FILACESENEALESRR, MEBRARBRXLSE, 4ee TR
%, BRMREZEIEAEARINERIHR

6) arrayListsSLI T RandomAccess, FTLATERD ERIBHEEZEB orfEiA.

LinkedList3Cci%
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1, 5IA

[ EESHMHIME (&8, e, BEB) A, 3K, MiREEs!
o

RN, MIBRIRCESIEEY, BIEFLinkedListRIZEE.

LinkedListiR RISk ERR IR AR T SR TR INAOMIBRIRAERTTSIE!

TR:TE- 2 30 0k FI

I-.-i-n.l-:c;adList dogs = new LinkedList(); : : .
e e —— fllEELinkedList$fES
dogs.add(yayaDog); MR R 5

dogs.addLast{meimeiDog);
dogs.addFirst(feifeiDog);

System.out.prinfin("ma—3x% e +dogLast.getName());

dogsremoveLastl), [ I e )
o2t removerasy, 1 ]

Dog dogFirsts(Dog)dogs.getFirst(); |=* _%m"%‘
System.out.prinfln{"=— & fae tdogFirst.getName() );

Dog dogLast=|(Dog)dogs getLast(); | ===

[LinkedListA4k 3% ]

it % M
void addFirst(Objecto) | f#EFIFENEBREMTE

void addLast(Objecto) |FEFIENEERFRMTE

Object getFirst() IBEFIFEPAE—T =

Object getLast() BEHIEPNER—TE

Object removeFirst() HEEHE R FlIEPAE—TE

Object removelast() R EEFIEPHER —TE

(/&)

SETEREETLL?
JavaSE STERH R SPPLIEOFE?
ArrayListfLinkedListE{a]&E?

2. LinkedListiEf3

BIEFA 1M 7 ArrayListh9iRfS, X—ERLinkedList, HIEFIECHEESHMERITIY, LA

MEBPAHARER?

1. LinkedListfhiA

QQ 24736743
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I:-:’?KT.:‘:;{ {5

I=EASY
L=

L Jerator | :f'illh: cthngh— — — — — I
|
|
|
|
Fekns K E“-’»:K‘I-[:’;: e TRESH

1
AbsreacrCalleciion

_____ L List ) L _";'E:E"_'
|

| <t 1;‘.

Deque_|

a7 TE T

[AbseractSeqrentioll.isi]

LinkedList
Hhesder © Emiry

dlze - ank

LinkedList2— A LI EH TEXIMENNRIREENEFFY, ERET ARSI
Y.

LinkedList @— & TFAbstractSequentialListAIMEHER. SHBAILISSIEER. BAFIEXRA
ST,

LinkedList SEHR List 350, BEXIEHHTRATIRIE.

LinkedList SEE Deque #£[, BPEERFLinkedList=5/EXUimBAZIER.

LinkedList Sl T Cloneable$® [, BB 7 H#clone(), BETafE,

LinkedList SE#lljava.io.Serializable}#[, XERELinkedListszH T, BEBEFFINEER.
LinkedList 2IEREH.

2, LinkedListByZE45a
[ERHATIRANFE)

s

element: FEREFHITE

next: FIRISHF—AN TR

BYSNMERIYETHER T — MERNMIEHEERNES, RE— P REnextigRnull,

head tail
element element —’—’ element —I—b element
next |p— next next p—Pq null
WX

BB EREER:
element. next IREIE—#E

ERAERNRE— I T REnextRERLT R, MARERNU, XEFR— MR
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head

element —I—D
next

element

next

—I—b element
next

element

next

WEHER:

element: FHIT=

pre: FARIEMAEI—ITER

next: IBAB—NITE

WEERZEEESMMEEH, preflBmEI— TR, nextiERE— 1M PR, BERFE— 1T =headfpre
fBEnull, &RE— 1P REtailfgENull,

FL ) 13 M B R

head tail
element element element element
null 4— pre ‘lJF pre ]i pre }]C pre
next next next next F—P{ null
A mEE
WEEREER:
element, pre. next ERBIEAI—HE
F— PP RMprefER&EE— TR, a1 PRnextiERE— TR, BEE—R.
head ¢
—p| element element element element
—T— pre pre pre pre
next next next next
X [m) P 21 B 2=

[LinkedListpy%5dEaE ]

null | ele ‘ next L " prev | ele ‘ next | " prev | ele | next |,

" prev ‘ ele | null
:

first last

g0 EERTR, LinkedListEREERINEHERENE, B— M ER—MEER, WEAEREHRERA]
BILAMSLIHRIERIERS, & RMNEFRiEmER, R LEMERRH THENAYER(F.

3. LinkedListfy4314
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EBAIFRES, BMNFANE—EERMEAESR:

1) BB HERSSIAY

2) WNRESAEREN, SEMBREIERS, BiAlinkedListitRERELT.
A BIAPIEEE B — L4

1 1) poubly-Tinked Tist implementation of the "List  and "Deque interfaces.
Implements all optional 1list operations, and permits all elements (including
“hull’™).

2

3 XEHEFRAL, linkedListiR—/MXUm#ER, H HI 7 ListHDequedkz M B IF R #AE, - HEefE
AEFEER, GFFnull, XEPATTLAIE T nkedLi sthy Tl DLABERMEH, o] LA EBNFIEH, IF
BEREAT A L A HR A

4

5 2) A1l of the operations perform as could be expected for a doubly-Tinked
Tist. Operations that index into the 1list will traverse the Tist from the
beginning or the end, whichever is closer to the specified index.

6

7 BAEURAT, 1inkedLi stEEPITAEMERAE RN 5, #LAUGH ) M HFRKGEL BT 1 ndex & BT
HEMMME. BIE AT, XU T RATENRIAF R, SRR LA TR B 45 R B IGF i, B
UL iarrayList, Mg index. REMEV) P ERERA B REE, XM ERMHLIIRKEE,

3) apihETRRIHIN—KHE, BMERBIinkedListE—MERELZEM(FP), HpE#{Finteratorh,
INRERY RS (adddeletes), w&k4Efail-fast,

BIFAPIFIR S EE— T LinkedListAY4ME

1) B, tMEIFEERS

2) WEtEzR. BTFEI T listhiDequell, BEMEAIEIATISKER.

R EIENEAS, BEBNIMFRXFP R,

3) RlINFFRERE (T FREER MESREE

4, WEREEIARBRKRFR

Hierarchy: Class LinkedList o
A A |2 Scope:|Alv| 5 X T
v [ = Object (java.lang)

v (g} = AbstractCollection (java.util)
v (€} = Abstractlist (java.util)

v (g} = AbstractSequentiallist (java.util

LinkedList (java.util)

(5]

HATTLABR, linkedListERIKE, WBBBRYTHEER AR K, HEMONERAI, arrayListGlY
B, XBET—FAbstractSequentialListiig3E, At+AlR?

BITAPIEA ISR :
1) HAOSEHIRFFE (flailinkedList) XMEEITE, BARIHBESE, MSKRHIULinkedListiX
MR —EHENTE
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2) BB T LEXGIE, BRALUGINRE SESERINFFEUXFMS IR (RNERAI), IBARLAR

XAMAbstractSequentialListiigess, WNSRBGEERPREAIRENIZENGIZ, FBARESTIIADstracListifige

e

3) XHFMNDE, BRTEHIMHRAVRS, MESLRIZE, MR, FERENR, HdsacH
B9 ME. BCERIBIERSXMEE.

4) LinkedListfUsE4tiRERRERE, HIIEEEEEDequeiE, DequeiEAFRRE— N WimBA
5, BBAtELRELinkedList@XmPAZIAS—FHSCHL, FrLA, EFWmBATIAYERIEELinkedListh2EE
A,

pubTlic abstract class AbstractSequentialList<E>

extends AbstractList<E>

/ /X B — B AR TN IIE, XA IS st LRk T — LR B B Uik,

/[ RER RES 73 23k > IR A MU A7 5 e P PR B A7 (O e 20 AT 2, X T

/ / BERUAF B (Bt $edl) f2R R0z i e ff i Abs tractList

/ /M TR DU HESN3E, AbstractSwquentiallistix N 7L nkedLi stix i 77 HL
M A ARAD A2 4% FE T R I — AN 2,

7  This class provides a skeletal implementation of the List interface to

A U1 A W N R

minimize the effort required to implement this interface backed by a
"sequential access" data store (such as a Tinked Tist). For random access
data (such as an array), AbstractList should be used in preference to this
class.

/ /X — B R 2 X NAbs tractSequentialListix M2 flAbstractListix NS 42/ /M

M. tbinget. addiXxJ5ikrscil

10 This class is the opposite of the AbstractList class in the sense that it
implements the "random access" methods (get(int index), set(int index, E
element), add(int index, E element) and remove(int index)) on top of the
Tist's 1ist iterator, instead of the other way around.

11

12 //ZX B —S®ATA OB KX, S A F R, —SHE.

13  To implement a list the programmer needs only to extend this class and
provide implementations for the listIterator and size methods. For an
unmodifiable 1ist, the programmer need only implement the Tist iterator's
hasNext, next, hasPrevious, previous and index methods.

14

15 For a modifiable Tist the programmer should additionally implement the 1ist
iterator's set method. For a variable-size list the programmer should
additionally implement the 1list iterator's remove and add methods.

16

17 The programmer should generally provide a void (no argument) and collection

constructor, as per the recommendation in the Collection interface

specification.

(EOTIWHHT]
1 public class LinkedList<E>
2 extends AbstractSequentialList<E>
3 implements List<E>, Deque<E>, Cloneable, java.io.Serializable
4 {
5
6 }

1) ListZO: 7%, add. set, H—L33FRBITIRIENTIE
2) DequefEl: BIFIBISZFFME,
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3) Cloneablez: gEEEH, FERBBNcopyAiZ.
4) Serializable}Z: BEFBFFIL.

5) RizFEEIRBERandomAccess: APAREREFE Riterator, EEFFE—Moreach, EiEAIfor{d
N, BBt iterator, BAJEERROR R, ERforeachaiEiterator&Ba]LA,

5. KM=t

1
2
3
4
5
6
7
8
9

10
11

public class LinkedList<E>

extends AbstractSequentialList<E>
implements List<E>, Deque<E>, Cloneable, java.io.Serializable

{
// SEBRIGER AN
transient int size = 0;
// k&R
transient Node<gE> first;
// B4R
transient Node<E> last;
}

LinkedListRUBMAFERER, — M LER.
LER. BEREBransientXEF{ElM,

6. fAiETi%
NI A M SRR ESH)

(=S401ERE ]

— P RER. — M ERTERTIRTR M NEE, IR,
XEREEFFIHINZHRASFFILRT.

1 public LinkedList() {

2 |}
(BEEERE]

1 //BEECHMENICEMEKLInkedLT sthEFR.

2 public LinkedList(Collection<? extends E> c) {
3 // HHTLSHIE R

4 this(Q;

5 // RS IERITTER

6 addAl1(c);

7}

B SWALSWERE, FAESICESTRERTRRINEILinkedListe,

7. REBZ (Node)

QQ 24736743
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1
2
3
4
5
6
7
8
9

10
11
12
13

iR

QQ 24736743
//IRAB RO A A FER R FE XML 4 T, TinkedLi st BBAR X B .
private static class Node<E> {
E item; // Hdfis CHETTAHMED
Node<E> next; // JG4k (4B 480 — 15 s 5 — AT AD
Node<E> prev; // Hi3x CHRE ST s AHT— A7 20

// FEREL, TRAE AT 4k

Node (Node<E> prev, E element, Node<E> next) {
this.item = element;
this.next = next;
this.prev = prev;

REBENodemtESEFRIVER, AT FIEERTRAIETS.

8. BILFiE
1. [add(75ik]

1  public boolean add(E e) {
2 // BIMERE
3 TinkLast(e);
4 return true;
5}
WBE: addERE BT MELinkedListhiRIt—NTEsR, FEREFNZERRESR. ERFIZIESNZER
linkLastEREZehLAY.
[LinkLast(XXXXX))
l /:’::‘:
2 * Links e as last element.
3| %/
4 void TinkLast(E e) {
5 final Node<E> 1 = last; J /W AT (LN E) R 1ast, a1 T B —4
Rif=t
6 final Node<E> newNode = new Node<>(1, e, null);//fedl2E ik, JfHe.prev
R T BE— 1 R
7 Tast = newNode;//newNodeli ol [ & Ja— s, Prbllastdim /&
8 if (1 == null) //AIW—A R — IR RER P A 20 A, WHAA, WinewNodesl il
THE—ATE, firstfllastélZ45 M
9 first = newNode;
10 else //IEF RS E— DT AJEIEMN, ARG — AT A nex tilh B4 M BLE B IE
BE— AL SR MERSE — AT s AR R T RIS =N R
11 T.next = newNode;
12 size++;//HM—ATi s, sizeHH
13 modCount++;
14  }
WA WA TRERERTSEMaddGiE -> linkLast/ix,
(%561—]
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1 List<Integer> lists = new LinkedList<Integer>(Q);
2 Tists.add(5);
3  Tlists.add(6);

BSCRBASIERE, ZERINTRS, ZEBiRITERe. BRI REENT:

List<Integer> lists = new first = null;last = null; i

LinkedList<Integer>(); BRI SUEER Anull

lists.add(5) null | 5 | null
AN
first last
lists.add(6) null | 5 P 6 | null
/ '\\
ﬁ.rst last

FERNRATERITE—REARE, HERNNAYKRE.
2. [addAllFix]

addAIIBR NEZ RS, addAll(Collection<? extends E>)EF0addAll(int, Collection<? extends E>)
B BRI ERIEEARaddAll(Collection<? extends E>)BI£EE{Y, gaddAll(int, Collection<? extends
E>)EL,

1 public boolean addAl1(Collection<? extends E> c) {
2 [/ RGN E

3 return addAl1(size, c);

4}

addAllisize, o): XNk, BEEE=MBER TRIAMN, HMNXESTHRREES X, =HRNE
5, BRRHRREERRAENER ST AT .

1 //EIEZLIH T AR T, e/ RIMET kR Esize, ¢

2 public boolean addAT1(int index, Collection<? extends E> c) {
3 //Kifindex AR NG . XAMEHR, BOsEEETHRAAT .

4 checkPositionIndex(index);

5 [/ i hobject 4l a

6 Object[] a = c.toArray(Q);

7 //F A K EnumNew, ke h£ /AR

8 int numNew = a.length;

9 if (numNew == 0)

10 [/ EECRANEN, HEREfalse, fFaWAM.
11 return false;
12 //EECRAERR, XA R (AR, B AEE =AEME, item. next. prev. ¥E

e AEERWAMEAE S W R S XS NodeE Nl — IS 2 #, Nodewt /2
TinkedListHIEAZ LRSI, ATELEIESGHE N —4> % FENodef 74

13 Node<E> pred, succ;

14 //FE TR AR R I R i ndex==s1ze

15 if (index == size) {

16 //linkedListh =A @M. size. first. last. size: #ERTHITENEL.

first: ks  Tlast: B, SHAE AR E
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18

19
20

21
22
23
24

25

26
27
28
29
30
31
32

33
34

35
36
37
38

39
40
41
42
43
44
45

46

47
48
49

50
51
52
53
54
55
56
57

QQ 24736743

/BN s BRI NS R, Asize=0, last. Afirstéflnull.
TinkedListH @21, Hatim#i%f. succ=null, pred=last=null

[/TER . s BERFPAET A, sizei AR N0, firstiTast#fisr e s — A1, M
JE—AMRL ERFE-ANTAZFEBINGE, mAIER—TRE AN AR A, TR last{RIEE
prediff i1 5 .

succ = null;

pred = last;

} else {

/1B = index! =size, UIAANZATHHMIEMN, TRESERPAFEAILE, FLHEm
Eindex B M2 HE, RAFIsucclmb Ty S, AREFsucclii— NN sl Slpredd, XFERE
TIXPANT A, BRRR R AERR RN T

/ARG, A28, 1. 2. WERAIGEAR 2056 A E, BasERT, SEE A
TS — M ERUE, A B SE AME FRIE, ARG REE OB A E E R EEAR
WA, S8F— T XEIFRXN TR MR, add#iEieEa5in.

succ = node(index);

pred = succ.prev;

3
//RTHERAERS LRSS 7, K idiat roos, BEEA—MA R
for (Object o : a) {
@suppresswarnings("unchecked") E e = (E) o;
//predifi & 2 T T LF, AIEeanul 1. WATEEA InuT T, nul G2 R T 155
— AANUTT AT RE RGO = B i =
Node<E> newNode = new Node<>(pred, e, null);
//WHpred==null, UiHRER—, METE, LRIGIEN—AT8ER, IHfinewNode
SR — AN, BTbAdnewNodes i rst3k il
if (pred == null)
first = newNode;
else
// i pred! =null, UWHHRIRERIGH28EEM 3, WiREEN2, predyitlast,
WAt G — AT 2 B EInewNode, W EFEA3, EFEIEA, pred)Eindex i s 2 /if—
AL BB RInextds mdE A BT R, R0
pred.next = newNode;
//RJEKpredfikinewNode, R, XM ATEelsexrh, WEEEHET .
pred = newNode;
}
if (succ == null) {
/¥ Wi succ==null, VLR —BE B,
T —. MiEJ7E, WEERIBIEN—AT5%E, predci4 ZnewNode T,
Tast=newNode, FilllinkedListiIfirst. last#ifs s — 1.
TEOL . fERJE W a2 JEIE T s, R4 RS T as tgh N8 n AR I B fa — N1
T, HijénewNode. */
last = pred;
} else {
//Esucc! =null, BEARTREREN = £, 2803 AN SHE L,
HL. 2N, BUERAESE — A BT AinewNode, RIERTIH %S, pred=newNode,
succ=2, JFH1.next=newNode, S&HEIF T, pred.next=succ, % T7EnewNode.next =
2; succ.prev = pred, #H%TF 2.prev = newNode, XFE—3K, XFIEHICAMTHT -
firstfllastAHAE, BRI AR (R
pred.next = succ;
/s
succ.prev = pred;
}
J/3In T AN CE, Wit size = size +numNew FEFJLLT
Size += numNew;
modCount++;

return true;
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58  }

B8 SEPRIndexRRERS | MrAindexfI%ER (SEFRLERSindex + 11MER) HIRIEIR
e

fraddAllEFZEg+, addAlREFESTERAZInodefRE], getREtBSTAAZEInodefRigl, WWREERER
5| MR EIZERFHRE, BB

1 Node<E> node(int index) {

2 /7 FIWTHE N 07 B A B AT B a2 e B

3 if (index < (size >> 1)) { // #lAGLEAERTFB

4 Node<E> x = first;

5 for (int i = 0; i < index; i++) // Mk&E SIFGIE MK
6 X = X.next;

7 return x; // R[EHZZE S

8 } else { // fEAGLEEEFE

9

Node<E> X = last;

10 for (int i = size - 1; 1 > index; i--) // MR SIFE I
11 X = X.prev;

12 return x; // iR[EZE R

13 }

14 3}

A ERERSIERER, S8— MM, ERERFRUNTTRERS, ERFERNNEF S
B, XEHFRIET ARBER&RS—H AR UKEEERS HER.

ZlinBEERaddAIIRESRIHERAES:

1 List<Integer> lists = new LinkedList<Integer>(Q);
2 Tlists.add(5);
3 Tists.addA11(0, Arrays.asList(2, 3, 4, 5));

EARCHBERRYREREIN T :

List<Integer> lists = new first = null;last = null; #i%&
LinkedList<Integer>(); BRI HI X R EE D Anull
lists.add(5) null |5 | null
BN
/ ™
first last
lists.addAll(0,
Arrays.aslist(3, 4, 5))
null | 3 P 4 — 5 — 5 | null
"~
N
first last

addAll()FRRy—4ERE:

fraddAlRE S, FAN—NMESSHIBAUE, ARRKESHUNSEA, AEBEHHA, HNRN
#ARITR, (BRFEEKT, MMHABSRANIEEBRTER, MARERBHESTE?
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MNIRLERERTEEMRY, EBEILULEIBHAIR. X TFAMHAER W HEERE, RINEEN
T

1. WRERBHEGHE, PBAEEBHIETREEBATR, T EDTATERE, B85, X
MIEFHE—EOREXTES, TRIERESINE, HttSiEReE—EF5.

2. MR NEA, AFBELES, MELESIETATEGIMIURE, LA RN EREE
BoER, XEHATEMGLERRNERXNMES. RET, AT TIESSLEENEZESH
xR, RrJseraRtERIREEE,

3. remove(Object o)

l /:‘::‘:

2 * Removes the first occurrence of the specified element from this 1ist,

3 * if it is present. If this 1list does not contain the element, it is

4 * unchanged. More formally, removes the element with the Towest index

5 * {@code i} such that

6 * <tt>(o==null1&nbsp;?&nbsp;get(i)==null&nbsp; :&nbsp;o.equals(get(i)))
</tt>

7 * (if such an element exists). Returns {@code true} if this list

8 * contained the specified element (or equivalently, if this Tist
* changed as a result of the call).

10

11 * @param o element to be removed from this 1ist, if present

12 * @return {@code true} if this 1list contained the specified element
13 7':/

14 //ESeddE Rk, AT LEE, WARBATERRNEER R T REAEZ A ERE, ATk
2RI ndexis/MUHEAS, WU R BIIBAME, WRAEAEXME, a2 WA
15 public boolean remove(Object o) {

16 J/XHEATLUES], TinkedListtAEFfitnull

17 if (o == null) {

18 / /P R, BEEEREInuTME, AEMAHunTink#BRixE. FHxXAelsedt—#
19 for (Node<E> x = first; x != null; x = x.next) {
20 if (x.item == null) {

21 unlink(x);

22 return true;

23 }

24 }

25 } else {

26 for (Node<E> x = first; x != null; x = x.next) {
27 if (o.equals(x.item)) {

28 unlink(x);

29 return true;

30 }

31 }

32 }

33 return false;

34}

[unlink(xxxx)]

=

*

*/
J/ABEE— Ul TE, R, BZilEERZATfnext. previXx&aiif,
E unlink(Node<E> x) {

// assert x != null;

//EEBIA SAXPI =AY B

final E element = x.item;
QQ 24736743 QQ 24736743

Unlinks non-null node x.
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
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final Node<E> next = x.next;
final Node<E> prev = x.prev;

/ /X B T AT B R ZOt R 2 JE HIHRE, RS A SR E
if (prev == null) {
/ /UL EHRE BRI s e ST AT, WF rs kT AN ZAR N — AN A
first = next;

} else {
/AL A, prev.next=next: H1. 2. 3, ¥1.nextdgl3
prev.next = next;

/ /SR R X AT AT A o
X.prev = null;

if (next == null) {
// VBB BRI s R A
Tast = prev;
} else {
J/ARRET A, AL, 2. 3, ¥3.previgill. REH2. next=fERIE1.
next.prev = prev;
x.next = null;
}
//XBIREHR A U117, Wititemnull, ikgclFElkE
X.item = null;
size--; [/ BT, sizeH M
modCount++;
return element; //HT— G E AR E T xfEelement, FrLlRE,

4, get(index)
[get(index)EiBTTEATTIE]

1 /:‘::‘:

2 * Returns the element at the specified position in this Tist.
3

4 * @param index index of the element to return

5 * @return the element at the specified position in this Tlist
6 * @throws IndexoutOfBoundsException {@inheritboc}

7 &/

8 J/XBEEM4, EHLE{Enode(index)

9 pubTlic E get(int index) {

10 checkElementIndex(index);

11 return node(index).1item;

12  }

[node(index)]

1 /7':7':

2 * Returns the (non-null) Node at the specified element index.
3 S/

4 //XBEE WK N A — A

5 Node<E> node(int index) {

6 // assert isElementIndex(index);

7 /7" <<" P2 JLIRTT S>> /28R DT, Bln: size<<l: size*2MLIKTT,

8 //IEA R A T

9 if (index < (size >> 1)) {//index<size/2
10 Node<E> x = first;

QQ 24736743 Q
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11 for (int i = 0; i < index; i++)

12 X = X.nhext;

13 return Xx;

14 } else {//fiF#misk®], Frllak)E a6

15 Node<E> x = Tast;

16 for (int i = size - 1; i1 > index; i--)
17 X = X.prev;

18 return Xx;

19 }

20 | }

5. indexOf(Object o)

1 //EMRER, HoRld iR RER BN ZTRAEER TV E. Rremoved (AATERML, H2iRE
REA—FE,

2

3 public int indexof(object o) {

4 int index = 0;

5 if (0 == null) {

6 for (Node<E> x = first; x != null; x = X.next) {
7 if (x.item == null)

8 return index;

9 index++;
10 }
11 } else {
12 for (Node<E> x = first; x != null; x = x.next) {
13 if (o.equals(x.item))
14 return index;
15 index++;
16 }
17 }
18 return -1;
19 1}

9. LinkedListfiEfcse

fELinkedListpr TH—"NodeRIAREREIN, ROZIAREBEIBINEIRELRE, BBHZListitr, BH—
=Descendinglterator,

[ ListitrpEpE]

1 private class ListItr implements ListIterator<e> {
2

E— T eadtRsErs, RIMRYE T — Mistlterator, FlListlteratordh—%&:

QQ 24736743 QQ 24736743


af://n335

Q0 24736743

W I

4 = Listlterator

hasMext(): boolean "lier
next(): E

hasF’revlcuusl:l: boolean

aror

rator

previous(): E
nextindex(): int
previousIndex(): int
remove(): void |
set(E): void
add(E): void

erator

BRLERZE, ARALEREERNSGZE, EERBRERTTE, LIRS

XPHERBRTHAN T, fiEeEiklinkedListAt8
B FListitrdpfy7%, TR, mERANIRES,

S Eﬂ

m

|

E|

—h—h—h]’g

EEEEAC, BREEAHE(L.
BERBRR. 122, INIMESERME.

AJFiL

LinkedList
v (g, & Listltr

Listltr(int)
hasMext(): boolean
next): E 7

[Listlterator
Listlterator

hESF"FEUICIUSI:I' boolean TListlterato
previous(): E |

nextindex(): int

Listlterator
Listlterator
previouslndex(): int TListlterator
removel): void
set(E): void |
add(E): void *
fanachRemalnlng[Cnnsumerq’? super E
checkForComaodification(): void
lastReturned: Mode=E=

next: Mode<E=

_I‘" erator
Listlterator

Listlterato

nextindesx: int

[ DescendinglteratorAEpzE]

1 private class DescendingIterator implements Iterator<e> {

H {T}{L#

new ListItr(size());

2 //FE—TIREAK, LA HHNLIstItr, fEHZ
REARRY, Flin, fEMNEAERTE P g, 2
#iprevious.

3 private final ListItr itr =

4 public boolean hasNext() {

5 return itr.hasPrevious(Q);

6 }

7 public E next() {

8 return itr.previous();

9 }

10 public void remove() {
11 itr.remove();

12 }

13}

QQ 24736743

B 7 iXMListltr

TItrd JUANE, LA R LIRS ) R g
FRANAIAE i 0 —#e, fEH next5#RAF, A4 H %y
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1 os IE\%

1. linkedListAFR_ ER2— MW AtER, Bid—1NodeWEBESCIANIXFhERE.,

2. BerFfiEnull{E

3. BRarrayListiBEVES, MEERIALE T, LinkedListfEMIBRFNIGINSIRIE_ EIERESF, MArrayListiEE
HAIRE EIF

4. WEREHE, BEAEERERENBER

5. linkedListAY¢gemgmnnEt, waegEiEN, HEEERNERES, aLiERE. FINE. 168
BERE.

6. linkedListAy¢EEZHER, RBEXATUER, XA FERE AL T Dequetzl,

VevtorfllStack

AIES 7 —RAXTHIZLinkedListhIRR T ERVEUREMHME —RERZI, EbRIERTERN. X
— R REARETT A HRDEAE. ERERHEEIERSREIR!

IRAEFIX—RZA, FEAZLERIR:
1) BUHVE: RISBA. Al St
MRUMETTIEN: MEE—DRFRITE LN Esynchronized KT, XFRLEXNTTEINT .

P PINEENE, BESNELERFEXNENNSHHEESEEE, BRREX RIS
R E IR T M, X NHREREERENSEEINEE— N EIZEES, FRZENTSR,
HithefRar e i, Flan: ERA LB X synchronized, HPATRLEERANNT LB, LE15—
NEBAILEEAISEA], MR 2R TIZEH, S22 EFARANNSR, MawiER,

2) EAXH, ERINESIE.

3) BINUSERE—EH, B%IEA, &IEB, FE—MEACE, ZIEARFCRERITESTIMIE
EAChERHsynchronized XBEFEIHHY), FEIKZENITR, IBAKEATMASENR, HH0RILFEB
EBREEACHNAEN , KM AZET, FLEBRAEE SN 2EMNSIZERT, Aed6e
S FIBHH TR AGIRCE,

1 Vector

1. Vectoriifi®
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Java.utal

# Vector<E>

ava. lang. Object
L java. util, AhstractCollection<E>
L sava, util Abstractlist<E>
= java.util. Vector<{E>

g =g
Serializable, Cloneable, Iterable<E», Collection<F>, List<E>, RandomAccess

HECATE:

Stack

public class Vector<E>
extends Abstractlist<E>
inplements List<E>, RandomAccess, Cloneabls, Serializable

vector ZEATI *'ﬂﬂ—ft"ﬁﬁ‘]iiﬁﬁ.ﬂ [:‘J%i!éﬂ #, BERETLMERESFITH AL, BR, vector BANTLRIEEE
axatidE), Vector Jm e T INEEERRIMAIEHE -

F)FMESHEIRITHED copacity 0 capacityIncrenent FATFIREIE. copacity WMEEPWSMENA/NEF, B
EERYE, EARERAHTNIIMED, EFEHTE cocityincrenent BI70NRIITFHER. RATERF O] TR AKX EAMFIIEN
MENETE: TR TENNESRNE.

& Vecwr B iterator ¥0 listlterator HEFTREEENEN ISR s pren BT S0l EHEERBMEH EERT ™
E (BHHEE 8 renove T a ﬁ%z%ﬂﬂ&ﬂiﬁﬁ'ﬂ) MEEEEHME, ConcurrentModificationException. FU,

TETFT#ZQEI*JT@‘ESI R EQ&‘;’L}E‘%%‘E!E[ 05 2 B E A REN AR SRR ABIMR . Vactor B) elements Fik
EOE) Erumeration 548 HEEME].

8, EASEERRARTATERBRIE —MEE, TETESHHRENE, TURELEMERIMRIE. REEBERZE
&:‘:3& wﬂj ConcurrentModificationExceptione .,llt ﬁ‘ﬁﬁimﬁ;ﬁtﬂﬁmﬁrmﬁt%ﬁﬁ%ﬁ{] Eﬁﬂ?ﬁt‘% ﬁffgﬁﬂ’ﬁf
BT AR E{CEFHH bug.

M Java 2 F5 v1.2 Fig, MEXEATLE Lise O, FEMA Java Collections Framework BIFSR . S5F collection
LHA G, vector FRIHH).

1BITAPIFETLARNE

1. Vector@— NI K ERIEAE

2. VectoriE < EBITAYEcapacityflcapacityincrementiXf N s, BHEIEAAFIEY{AISEINE D)
TiEn, SSREBOHT

3. Vectortyr]LAFK SiteratorflistiteratonXmMEEE, FEMIIAEZE ail-fast, AR ail-
safe, FRXE, AERBXPvectorB&ELeminG 7, BERoE TERIR

4. Vector@— MEEREMZE, NRFERAFTELELEN R Vector, IRAHFE, mHifEMfarrayList

5. VectorfJArrayListiRZE{, FAMFRIA—1E, NBARERAISRFISCIIRYECRE, Rarraylist—&E—
=N

IR NENRACZEjdk.7, FEESMdK.8T, T &S, & ARHvector, EREENER

ERSBRE, NREEHETENSEEZEERERjava.util.concurrentE FRYZE,

2, VectoriEi3athr
[ RETEREE]

l#.1556678314334.png
1 public class Vector<E>
2 extends AbstractList<E>
3 implements List<E>, RandomAccess, Cloneable, java.io.Serializable
4 {
5
6 }

HAIEMVectoriEFZ RFNE RS ArrayListhi—1E—F, RNENTEFIENERZES!
(#53&75%]
HENMIIEGE. &M MEIEGAZcollection Framwork S EESRIMIE T .
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METSAER

1. YA ETTRASES, BH2EEEE, elementData,
2. #iatkcapacityincrementf A/, EOARO, XMNHWERREY EEERHE, BAIA/N, 70
XY B2

[Vector(): ZSkai&])

1 )=

2 * constructs an empty vector so that its internal data array
3 * has size {@code 10} and its standard capacity increment is
4 * zero.

5 &/

6 J/EER, BMR—ATHVectorigiE ik, FrLAbM N BN, X BRI EITE 4 A E

4, HERH 7 BSRI—DHE—DSHRINE S

7

8 pubTlic vector() {

9 this(10);
10 }

[Vector(int)]

1 /-,'::':
2 * Constructs an empty vector with the specified initial capacity and
3 * with its capacity increment equal to zero.
4 *
5 * @param initialcapacity the initial capacity of the vector
6 * @throws ITlegalArgumentException if the specified initial capacity
7 & is negative
8 2/
9
10 //ERU, A cectortiGH AW A —MEEVIBUHERN, HEXRAT A —HHANSH
Kot ge, IF HA AR KAY (capacityIncrement=0) 50, #&vectord fA&a L&
capacityIncrement/e /Ml RAZEE
11
12  public vector(int initialCapacity) {
13 this(initialcapacity, 0);
14 3

[ector(int, int)]

i | yes

2 * constructs an empty vector with the specified initial capacity and
3 * capacity increment.

4

5 * @param initialcCapacity the initial capacity of the vector

6 * @param  capacityIncrement the amount by which the capacity is

7 & increased when the vector overflows

8 * @throws ITlegalArgumentException if the specified initial capacity
9 & is negative
10 &/
11
12 //HgE—NEREEMYIG A B RE ZHEKE R 2 fvector,
13  public vector(int initialCapacity, int capacityIncrement) {
14 super Q) ;//MARIMEIGE, AT HIE
15 if (initialcapacity < 0)///hT0, &IARESH T : AEENEE
16 throw new IllegalArgumentException("ITlegal Capacity: "+
17 initialCapacity);

QQ 24736743 QQ 24736743
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18 this.elementData = new Object[initialCapacity];//elementDatajt— - i i
HH, viwnie, IR EmKE. Bilgie10, BRIEE CHE.
19 this.capacityIncrement = capacityIncrement;//capacityIncrement/z i

YA, FUOEKIZE, RZER0, BB APIERRKE, RN ERa e
20 |}

[Vector(Collection<? extends E> c)]

l /:‘::‘:
2 * Constructs a vector containing the elements of the specified
3 * collection, in the order they are returned by the collection's
4 * jterator.
5 =
6 * @param c the collection whose elements are to be placed into this
7 vector
8 * @throws NullPointereException if the specified collection 1is null
9 * @since 1.2
10 &/
11
12 //BES T yvector, RIEIVectorffikftss,
13  public Vvector(collection<? extends E> c) {
14 elementData = c.toArray();
15 elementCount = elementData.length;
16 // c.toArray might (incorrectly) not return Object[] (see 6260652)
17 if (elementbata.getClass() != Object[].class)
18 elementData = Arrays.copyof(elementData, elementCount,
Object[].class);
19 1}

3. BILTiE

[add()75i£]
1 /-.‘:-,':
2 * Appends the specified element to the end of this vector.
3
4 * @param e element to be appended to this vector
5 * @return {@code true} (as specified by {@link Collection#add})
6 * @since 1.2
7 &/
8
9 //#tR{fEvectorF IREBIBINICE. HREFEHE synchronized, WA T Al 4Avector i w4

1, BRUNTEERITHN T synchronized Gt s, iz /iiBmst T, MALELRHATE, HEdiEms
S, WRANEREMEFRZ LA, FEHRE S —— 0581,

10

11  public synchronized boolean add(E e) {

12 modCount++;

13 //iEitarrayLi st TER, EXANTERIZRE TR, WEARL G
14 ensureCapacityHelper(elementCount + 1);

15 elementData[elementCount++] = e;

16 return true;

17}

[ensureCapacityHelper(int)]

1 /7':7':
QQ 24736743 QQ 24736743
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* This implements the unsynchronized semantics of ensureCapacity.
* Synchronized methods in this class can internally call this
* method for ensuring capacity without incurring the cost of an
* extra synchronization.
* @see #ensureCapacity(int)
*/

[X BERMRR, EAAEERD (R 2 AN RRERE D) K, REE RN T kR 7iﬁ?ﬁﬁ e H
FITX AN 2 ﬂzﬁﬁ7iﬁ£, thinadd[FRy, 55— N H TaddES v, A PRS2 E 2 i)
BEREAN, X MRATREHsynchronizedBifi 7. BINANE: A LFEAS 224 ) 0] 3t

10 private void ensureCapacityHelper(int minCapacity) {

O 00 N O U1 D W N

~

11 // overflow-conscious code
12 if (minCapacity - elementData.length > 0)
13 [/HREAE, B, BOJE
14 grow(minCapacity);
15 1}
[grow(int)]

1 //F - FEATE, HiRarrayList—#E, MR REBRAET AR T4, g
capac1tyIncrementTﬁ0, WL K 5k & capacityIncrement, % N0, HBAY 18 )24
154

2

3  private void grow(int minCapacity) {

4 // overflow-conscious code

5 int oldCapacity = elementData.length;

6 int newCapacity = oldCapacity + ((capacityIncrement > 0) ?

7 capacityIncrement : oldCapacity);

8 if (newCapacity - minCapacity < 0)

9 newCapacity = minCapacity;

10 if (newCapacity - MAX_ARRAY_SIZE > 0)
11 newCapacity = hugeCapacity(minCapacity);
12 elementbData = Arrays.copyOf(elementData, newCapacity);

n

o HE(REEEMEArrayList, XMEEEN G ELbarrayListZ T — synchronized, Efth&i—
B, XBEHABSTT!

EII

705

1 public synchronized E get(int index) {

2 if (index >= elementCount)

3 throw new ArrayIndexOutOfBoundsException(index);
4

5 return elementbata(index);

6 3

2 Stack
kBB VectorfyF2EStack, FTHUBEIIERAE, XM FEENERR. BBAIZEHMSRERIRIE—
T

1 class Stack<E> extends Vector<e> {}

BYEERIE, %Dﬁgap&*é @“EEJL ERIEMEATEFIE. BUULDMRE, Hitk, A\N&F, W&
BETHY, BIERHA, EEPRIEIE, RE—HRTIESIN, FECRISERRRPR, Frllt
BERERE,
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v g4 s Stack

m & Stack()

m & push(E) E
m & popl): E
m = peek(): E

m = empty(): boolean
m ‘& search(Object): int

3 BZ5VectorfIStack

[VectorB4E (BIHEIBDHT) ]

1. Vector& 2L e 2R ATHIGEERIN T synchronized X
2. VectorfIARRZ—MENA, HRaeReeEaoy 18, ¥ IEANERcapacityincrementfyBEB X
3. Btb&fail-fast, i®E—Mail-safel MK BIE FERistREGFLIHE],

[Stacka9=igs)

1. IR — LR, SodtiaH
2. REEEREASTI, EASET Vector
3. BREFEREN

4 ListB24:

[arrayListFLinkedListX5!]

arrayList EE2PAAESININFE, SMIFEEEE, JEY 18, FEEMIRURT, AR
ER0, REMENTEN, KEASEM. BAR10, FErRyiE, 5L, EEaRERsHRMYE
BESEYF

LinkedList RERBMFRFELIAT, B—MINEHR, TRXERNEWEEIMER, INFFEEEE,
TREES, FRBTRNEEIRE]. MZEEAIRIBINT AR, ERIANEH 7 EHTHER, 1EInRERtE
BESELT.

AN RLTEAL SN, fEiteratorlf, &&k4fail-fast: HRIELEY,
[arrayListfVectorfX 5]

arrayList&fg A% e, EHiterator, £k4fail-fast

VectoréiZg e, ERTESERIINT Synchronized Xz, thakafail-fast
[fail-fastffail-safeXBIFMTABR F2&AE]

BRI Ejava. uti FRIESEBRE &4Efail-fast, Ti7Ejava.util.concurrent REIAAELIEBE ail-

safe,
1) fail-fast

bRimsEl, GlinfEarrayListth{ERERESBHE, BRIMNMILTE arrayListiIFIEEERT TR, t
fhadd, delete, SfEZRETLEN LRI, FilliteratorfiatiEiz—
java.util.ConcurrentModificationException & (HERIENEE) , XHEHELY,

2) fail-safe
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ZeEM, fEjava.util.concurrent FRIZE, ERAELT RIS, MIEERIIRES, NREEEHT
SN, FIREE, MEEERRA, XMETekM,

3) BftAfgjava.util.concurrent@ FIIESEEMINE, HASIREE?

fEconcurrent FRYSESFIENNITRAYBHE(ERArrays.copyOf )RENEIAR, ERIALIEITE, NRE
HiRE I TESNEY, MEEAERIR EANE, MARHMERES, ERESTERER
B, EhxZE, XEFESIBEREIA, AN —OEMENRELE THSSHTIBINMER, et
W—PEIAR. FrLAgERhEfail-fast, XMHEIFASHE, FRLARRAIXFIIS S ail-safe,

4) vectortB2&ELEM, M taEfail-fastlg?

XER/BEE—NTE, AARREIERENESH AR ail-fast, MEKfail-safe, (KMESBFREREN
RERNERE, Hilfail-safeREAMEITESCIUEMAYIRENGA—RE, P& LERN, 25— 8
A, TofkarrayList, linekdList, verctor®, IREMENERIERSIRHITRE, UASRES
':%"0

5) BIRARLAERER, MTAEERIHER, ELBRIRNSAERNEEESHERRIMENE
TRBRFNIENINSERE)?

B, HANERNEHE, RALBZIESPROMR. B0, ERAEE, BiEvectorskin, IR
EREBLMBRE, MRS EMEIRRAZ, MERTRET, BAZTHREH, HiEiBD
%, BEAREBHAERRA.

[ 551358 BB ail-fastffail-safe X Bl ]

1. fail-fast

[

18 public static wvoid main(String[]| args) {

111 il-

F? Vector v = new Vector(); fail-fast

13 v.add(1};

:14 v.add(2);

115 v.add(3);

116 Iterator iterator = v.iterator();

17 while(iterator.hasNext()){

118 System.out.println{iterator.next());

119 v.add(4);

20 }

21 }

22 %}

23

b= Maven Reposiioaies 71 Proksesns Lsg Project Migration ) Tasks % Web Browser | B Corsole |8 Serues Ju i X 5| La LR EE r+ &~

terminated = A [lava Application] tYyjavatymyeclipse201install\binandcom.sun java jdk7 win32.x86_G4_1.7.0045 Binjavaw.eee (2016E11H210 FE1:16:0

1

Fxception in thread "main"‘1ava,util,ConcurrentMadiFicationException ‘
at java.util.Vector®lir.checkForComoditication(Vector, java:1156)
at java.util.Vector$Itr.next(Vector.java:1133)
at aa.A.main(A.java:18)

1. fail-safe
Big CopyOnWriteArrayListiXNEESEMEELE, FARAEXMNENIER, BEMUESDREREE,
HERBISE IRITED, I 7 EERE(THEIE T BIAREE.
[FEEEMURERNSAIERIA, ERIA ETRINEE, SERBEHERE, SRS 1A
MHEIARS B, FRAFRIIECIE T — Misth9ikftoe, EEITENIIRE1234447,
IEBETHSC A TEIAS A, BEAAR=NM, RRERIBIATIR, AARMNT3

ANAE, WSRERTAEKANE, B TaddiliRg,
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11 ;ubli: static wvoid main{string[] args) {

13 JHMEE —Tconcurrent B T H12

514 CopyOnWriteArrayList list = new CopyOnWritelArraylList(),
ke list.add(1l):

1 list.add2):
lizt.add(3)

|
|

Iterator iterator = list.iterator(}:

20 while (iterator. hasMext (1)) |

21 Syatem. cut.print(iterator. next ()}
a2 2 list.add(4):

24 1
25 System.out. printlno();
26 SAATEEMIEERN CEEEMRT SR T . YT
g Iterator iteratorl = list.lterator();
while (itceratorl.hasNext (j){
gystem. cut.printi{iteratorl.next{})::

(1

A

A r-#-.ven Repositorigd 7 Problems 1s: Project Migration + Tasks % Web Browser | & Corsole = & Servers Jt
< lstina'lELi?Aqava Application] Djava\myeclipse201dinstallbinanycom.sun java jdk7 win32.x86_64 1.

123444

public boolean add(k e) {
final ReentrantLock lock = this.lock;
lock.lock();

try {
Object[] elements = getArray();
int len = elements.length;
Object[] newElements = Arrays.copyOf(elements, len + 1);
AEWEIEmMENLS | LEN| = &,
setArray(newElements);
return true:
} finally {
lock.unlock();
}

(St AIAEER AR (E(ERvector T ]

1) vectorsSEHIEER RIS ERES M ETE LI, XEMAHRRURER, ELRFTAT,
—RREREI U —FRINBRERLINEERE, EHRRSEERSHNRRN—EINRIEEiER
£

2) tNRZANThreadHEHUT— I ELINBRIGIE, BREEZGIEFR, XBvectorfJfFE, vector
AGLMHELMB T, APABH T LN, SIEREIMIFFEHE.

3) HitN EES="NamRA, vectorifgfail-fastiiEfl, LEERCHETAHBEERHZE, &
BRSNS, XEFVMIFFHE, EAERERarraylList, ASHEIIBLE.

BEE: VectorR(FARERITHELT SR, BERmel, BMSETEINTE, AT
jdkK1.5ZE#EAFRT, IENRERRILELENES, #EMjava.util.concurrentE FEZMEMNAY

§D

HashMap
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1 HashMaps5|A\

[ B EZRENERMT X 2 REERST, Fri@iTkey dvaluedtiTHEME, NIZUNASCIEIERT
TEFNRIER?

o
Mapiz & MR ERSIEIRIVENE, TLURIBE ST ERVRIE.
BHEEsLIIZEEHashMap,

[EFBHashMapfFiEit=]

[(MapZOERBGE]

2 HashMaZiBaEta

1. HashMap#fix

HashMapRETIEHERNIMapiZALIRY, EFERNERSEREN] <key,value>BRET, IESEARIEIR
SRR, (RERHREBTRESHNOHESHZE, THEREFgetHlput iIRHIRERIMERE.

FEAPIFRESH T RN AIE X :

1 //1. e adETmaps s, XASSEIUSRAE T map BT A e, JF HAR4E [ keyMvalue, FIELAY
null, (HashmapfiHashTable K g2 —F#1, Bk T hashmapi&RPi), Ffavrkeyfvaluel
null),

2 [/EANEAHEmapH CENALE, R ERRAE, XA E 0 R AL B R B A 2 R

4 Hash table based implementation of the Map interface. This implementation
provides all of the optional map operations, and permits null values and the
null key.

5 (The HashMap class is roughly equivalent to Hashtable, except that it is
unsynchronized and permits nulls.) This class makes no guarantees as to the
order of the map;

6 in particular, it does not guarantee that the order will remain constant
over time.

/ /BB RG A R ECK TG 3 A& I 4 B TR CREe st R R B P AL ERBER) XA SR R AR
FIEEAE (get. put) $e4t TR IPERE, AR S M E 7 Z R A ERhashMmap s (key-valuei &t
MR AR (EM ) BB, B, RSB AR R IR E S, AV A BB E R EH
loadfactor® BEM AL, [XEMH, A TERHAT TN LE B MTR]

9 This implementation provides constant-time performance for the basic
operations (get and put), assuming the hash function disperses the elements
properly among the buckets.

10 Iteration over collection views requires time proportional to the
"capacity" of the HashMap instance (the number of buckets) plus its size
(the number of key-value mappings

11 ). Thus, it's very important not to set the initial capacity too high (or
the load factor too low) if iteration performance is important.

12
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//HashMap I sEflA S EoematERe, wimib A E (initialcapacity) fllloadFactoringkx 1,
EMA R RXANAE LN E (R 2N KEY , — MIBEEIUGRENS 7 R4 G A =,
TEZS 1 H BIG K 2 BTN ER TR M G A R VAR 2 /0. YentryMEELEM AR T 7 nE
e LY AT A &, FI04 e A R G 50 (PN 30 R Bl &5 K = A EE BT 257 BT DARA A R A K 20T s (RO A 119
e .
An instance of HashMap has two parameters that affect its performance:
initial capacity and load factor. The capacity is the number of buckets in
the hash table,

and the initial capacity is simply the capacity at the time the hash table
is created. The load factor is a measure of how full the hash table is
allowed to get before

its capacity is automatically increased. When the number of entries in the
hash table exceeds the product of the load factor and the current capacity,
the hash table

is rehashed (that 1is, internal data structures are rebuilt) so that the hash
table has approximately twice the number of buckets.

//EERYE, BRIARIINERE T (0. 75) BENS A [A) A0 7% [8])_E SR AL — AN (P4, B i PR Sl =23 1) )
TS AR R 2B A e ok (st (B (EIEHashMapZEtiget. put/iik b)), HREVIHIE RN, %
# B FImapH A lentry MEEMMERE 7, PUERD KRBT rehashi®(E, WRYIIAS &K T ik
Kok BER LSRR F, WALKE rehash #AE.
As a general rule, the default Toad factor (.75) offers a good tradeoff
between time and space costs. Higher values decrease the space overhead but
increase the lookup

cost (reflected in most of the operations of the HashMap class, including
get and put). The expected number of entries in the map and its load factor
should be taken

into account when setting its initial capacity, so as to minimize the number
of rehash operations. If the initial capacity is greater than the maximum
number of

entries divided by the load factor, no rehash operations will ever occur.

//MHIR Z WL O REAFAETE HashMap SEBIH, TIAX THEHHAT B 311 rehash #AELIE KR
KU, AR08 KA UG 75 5 O 8 B A1 U D¢ R R S A R A7 A

If many mappings are to be stored in a HashMap instance, creating it with a
sufficiently large capacity will allow the mappings to be stored more
efficiently than letting

it perform automatic rehashing as needed to grow the table

2. HashMapfE)DK1.8LABIEURSFNTFERIE

(HEz=E51]

BAEINEMNBEHARERED? BISENERESTEEMER, MfeERss. XE
hashmapfFfiERIREE.,

B2

%
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ERETIREE
L g |

next next

0 1 2 3 4 5 6 7 8 9 10 11 12
w

next negct

next

=

[HashMapRY&EEEaFIFiERE]
HashMapRIEuRERt 2RSS, FBHashMapEER EARERX M EUREHTEIREER

We? R ERS :

$—4£: HashMapEPE— NentryfIAERSE, HPEINNEN, BIIEFE—ME, WEE— key
f1—"value, FERImaptiastiEkeyflvaluelRIFEX AN EntryZEBIFRAINISH,

1 static class Entry<K,V> implements Map.Entry<K,Vv> {
2 final K key; //HRBRAT fimap i key
3 v value; //valuefd, XHAHAFEA
4 Entry<K,V> next;//f&n ~—"1entryx 4
5 int hash;//#lidkey 5Tk khashcodeft .
6 }
Entry I ERIERYE:
K key
V value Entry?dsR
[
int hash

Entry<K,V> next

FH WIEEF TentryR, AERZNSKMANSAY, EIFREREXhashMapiHEHERET .

AF—MERIIERR . BidentrySIRFPAIhashERBEFZIRIFRIELEFRIBMIZ £, 1R
EXMUE DRBEMITR, WiET R FHEX TR,
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Ertry | & ™ Entry

Ertry | o [| ™ Entry

Entry

Ertry

[HashTFHTERNITFE]

A Entry
Key Value
i

A Entry & Entry

Bidkey, valuefti=p— P entryXis, AEEITkeylEX itEZentryiyhash{g, @identryfJhash

EFNEERKE lengthkitE Hentry BAEE AR E L,

BREREEGentrylES—MIE., FEXMEEF, MEEThashERBERZESFIEEES

RUBBMUE L.

3. JDK1.8[FHashMaphy&iiEsEia
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bucket
|
y
table —

[ \, ‘

-'/*

- ~)
4

A

FERFSAIRTR T HashMaphOSIEEH (3B +HIER+4IEN) |, WBPRUESHTRERE MR, thaTReRLL
BN, RIS INENTIREER.

4, HashMapiiEsE
HashMapRIsEFIBIE N SEE I E RS,

RS E: IRHERPEIEHE

NEEF: BEREESEEMENZATALRISH, —FRE

SMEHERPEBELEL T SREE INEEFEHIHEHashMaplISLiRE BiY, NXHZIEHRRHT
rehashiB(E, RIRHERYT ZEMEAIEEL.

JavarRERUAIIREE16, NIEEF90.75,

1 static final int DEFAULT_INITIAL_CAPACITY = 1 << 4; // aka 16
2 static final float DEFAULT_LOAD_FACTOR = 0.75f;

[loadFactoriiEEF]

TEX: loadFactorFAREHE T, FHEFRAXREEHashMapiHiIFEE. loadFactorfIERIAMER
0.75f, itEHashMapHIsLAT3REE FHI57E/9: size/capacity, AR D AREAIEIE LR capacity.

loadFactor INEEFRIEHIEEFHEIRIRZIZE, loadFactorfi#@ifT1, IPAEESDFMAIEUE

(entry)tbFii#hZ, HFiH%, ORESIHERAKEEIN, loadFactorifl/), HFtE#IETF0, BPAZIA
RSN, B ETREEET T MIE EFI— 1N tR. BB AN, HitloadFactorZ /g1
RFE, FHEEREZ, BRXESE—NU#, MEKIITETkey=EIF IM0valuelt, 2ciBidkey
fhashcodefd, KEIXIMELAFHMNE, MRZMNETERZTR, WFEEBETequalssRIFOR LR ER
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IR, E2F(IMvalued, XEEZENMEEEMES, NREELLEA LB MIBERERE— IR
=i, Eil#ieeEZBEIvalueBT, FILIBAX SR, BBfloadFactorZBR/N\ARETF T, ERUNRET
BN, EHEPRINERSAR, EHESEIIAFT, RFBRLZTHE, XEHALE, FilbifEhashMap
drloadFactorfI¥IsAERE0.75, —RRER FASEEXE.

1 static final float DEFAULT_LOAD_FACTOR = 0.75f;

(7]

HRIERIEERHashMapFRERIEIREINE, (RIXEFE, BATE—MIELEHE—1HE, SMEE
Hiaik—MER, HRTPULBRE N TEEentry), XMEHNER. BHESTHETRERERET,

[ capacity]

capacityiIFARERERNHENSE, UHMEHENKE, EiftEEHashMaphi@ig g, BAMER
16,

—RERYT TR BEl64, ZEFGR2As. B2, BEEE2IE.
1 static final int DEFAULT_INITIAL_CAPACITY = 1 << 4; // aka 16
[sizeRIZ Y]
sizeglEfEiZHashMaphISLf LR BRI TT =AY 4L
[thresholdB9{EFE]

1 1int threshold;

threshold = capacity * loadFactor, 24Size>=thresholdfRHR, BRAFNEEEIIEENT ST, thak
2, XMMIEERNEEENERERTEY IEH— MRE.

TRXBRZER, EAER EETIEHA, RTX N size>=threshold&4oh, EFERIM1EK
.

HARHRESY IEEEBRIARNN? FEput—ITERRISEsize>=thresholdF BIA BN NEANE LBTTER,
XA BEH 1EEE.

A BT —3kHashMapRERE RSO :
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—

FE-@mA2NE, W
Jﬁﬁ\capacity)*nom

TEiZ--hash#FEH + capacity 51009
0SR/APTFER 74KV 2S/PEFR 727KV 10065
B TR 750KV, 1008 E B TER T3y, M
HashMapZ {fllfsize=4+2+50+3=58 =
MTAIEHE T A : size(59)/capacity(1024)=0.05, 1]
T2 pE HE TR E0.75 -
threshold #11{8 #capacity(1024)*loadFactor(0.75) =768
» Fomgsize (KVHEE) #@idvesht. S E

— HifEhEmAEREEN. BER- MR AT
MR R L FR TS0 T

3 HashMap#YSiEiE St

1. HashMapHIBRXESHRLEN

[HashMap#t st ]

v (€}, = Object (java.lang)
v (€4 = AbstractMap (java.util)

LT EmidtR T —NabstractMap, IR AREIEELIIMapizORS HiE,

(scHisEO)

1 public class HashMap<K,V> extends AbstractMap<kK,Vv>
2 dimpTlements Map<K,V>, Cloneable, Serializable {

3

4}

Map<KV>: fEAbstractMapfisiEhBALIIANEN, XBXLH, ERLERSRN. BENES
EHEXFRER, ISR

Cloneable: BEFE{ERClone()73i%, fEHashMapeh, SEHIRIRXERIEN, RO IRAINEZRSFN
HIEHITIR,

Serializable: BEfEfEZFRFIML, BIRETLAEHashMaplIRIREEAM, Z/FAILAMKRERT.

2. HashMapZfIEE
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1 public class HashMap<K,V> extends AbstractMap<K,V> implements Map<K,V>,

Cloneable, Serializable {

2 // A

B private static final Tong serialversionUID = 362498820763181265L;
4 // BRINPIIRA 2216

5 static final int DEFAULT_INITIAL_CAPACITY = 1 << 4;
6 [/ BRERE

7 static final int MAXIMUM_CAPACITY = 1 << 30;

8 // BN

9 static final float DEFAULT_LOAD_FACTOR = 0.75f;
10 // 2t (bucket) b M4s RO T 1K AME I 22 5 2T B A
11 static final int TREEIFY_THRESHOLD = 8;
12 // il (bucket) b4 iU T XAME R W FERESR
13 static final int UNTREEIFY_THRESHOLD = 6;
14 // TSR N BT N tab e B /N K/
15 static final int MIN_TREEIFY_CAPACITY = 64;
16 [/ ARG R, B2 IR A
17 transient Node<k,v>[] table;
18 // AR TT R
19 transient Set<map.entry<k,v>> entrySet;
20 // FROCRMANE, FRENAETHRANKE.
21 transient int size;

22 // BRRAFS R imap 25 4 1A s

23 transient int modCount;

24 /7 WGFHME sEBR Kb (B R ) M s FUER, ST A
25 int threshold;

26 // HWRHT

27 final float ToadFactor;

28  }

3. HashMaph9t3iE75ix
BIUNMEIEG A, WIEREREREMRICS

T16X P EAthreshold (X MEUBERARESUIEE—IREL

ENKE. ) FITRILIIERRT. TR, hashMapstablefE—FAmMEL R NEBRENEET.
MBETSIET, FRBRNEENA), AT THAMEEREIZET, WETERMAGSR, —

BURUINEEF, B— 1 EMthresholdiCR FEBEMBHAIA/N. TERICH.

[HashMap()]
1 //F& LIRS C4MiE, DEFAULT_INITIAL_CAPACITY=16, DEFAULT_LOAD_FACTOR=0.75
2 //WtEA S AR A A B AL RN
3 /NIRRT B B RAT R s R R
4
5 public HashMmap() {
6 this (DEFAULT_INITIAL_CAPACITY, DEFAULT_LOAD_FACTOR);
7%
[HashMap(int)]

1  public HashMap(int initialCapacity) {
2 this(initialCapacity, DEFAULT_LOAD_FACTOR);

[HashMap(int,float)]
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//
if

//
if

//

QQ 24736743
HashMap(int initialCapacity, float loadFactor) {
VIR A AR/ T0, A5 WA
(initialcapacity < 0)
throw new IllegalArgumentException("ITlegal initial capacity

initialCapacity);

WIS EA R T KM, 5 W oK AE

(initialcCapacity > MAXIMUM_CAPACITY)

initialCapacity = MAXIMUM_CAPACITY;

HER AR/ TEEET0, ARNIEE

(loadFactor <= 0 || Float.isNaN(loadFactor))

throw new ITlegalArgumentException("ITlegal Toad factor: " +
loadFactor);

WILEGIE AR T

this.TloadFactor = loadFactor;

//

¥t threshold k/h

this.threshold = tableSizeFor(initialcCapacity);

[HashMap(Map<? extends K, ? extends V> m)]

1
2
3
4
5
6

pubTic HashMap(Map<? extends K, ? extends v> m) {
// VIR R

this.loadFactor = DEFAULT_LOAD_FACTOR;

// FmF A TR N HashMap
putMapEntries(m, false);

}

"

5 +

[ putMapEntries(Map<? extends K, ? extends V> m, boolean evict)EREUEGMAIFIETTEREAR

HashMapsLfl]

1 final void putMapEntries(Map<? extends K, ? extends V> m, boolean evict) {

2 int s = m.size(Q);

3 if (s > 0) {

4 // FiWitablef® CLWIMH L

5 if (table == null) { // pre-size

6 // RKVIEA, s miTIsERR GRS

7 float ft = ((float)s / loadFactor) + 1.0F;

8 int t = ((ft < (float)MAXIMUM_CAPACITY) ?

9 (int)ft : MAXIMUM_CAPACITY);

10 [/ VHEARBICR T EIE, Wk E{E

11 if (t > threshold)

12 threshold = tableSizeFor(t);

13 }

14 // eI, IFHmmmm AN O T BIME, T S

15 else if (s > threshold)

16 resize();

17 // Fmt A TR B I = HashMap

18 for (Map.Entry<? extends K, ? extends V> e : m.entrySet()) {

19 K key = e.getkey(Q);

20 V value = e.getvalue();

21 putval(hash(key), key, value, false, evict);

22 }

23 }

24 |}
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4, ERBE
[ put(K key,V value)]
1 public v put(K key, Vv value) {

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

[ putVal(int hash, K key, V value, boolean onlylfAbsent,boolean evict)]

1  final v putval(int hash, K key, V value, boolean onlyIfAbsent,
2 boolean evict) {
3 Node<K,Vv>[] tab; Node<K,V> p; int n, i;
4 // tableR¥IHMECE KEHO, HATY &
5 if ((tab = table) == null || (n = tab.length) == 0)
6 n = (tab = resize()).length;
7 // (n - 1) & hash @ CEALBERMEH, FAT, B g UG (R, XN R
IR )
8 if ((p = tab[i = (n - 1) & hash]) == null)
9 tab[i] = newNode(hash, key, value, null);
10 // MR EARGFETR
11 else {
12 Node<K,V> e; K k;
13 // B — N ouER GRA T4 ) hash{EAH5, keytH%
14 if (p.hash == hash &&
15 ((k = p.key) == key || (key != null && key.equals(k))))
16 // BE—NIuERRESe, Hefidsk
17 e =p;
18 // hashfEi A%, Blkey AHHSE: NLLREMES N
19 else if (p instanceof TreeNode)
20 // AR
21 e = ((TreeNode<K,V>)p).putTreeval(this, tab, hash, key, value);
22 // NEERLS S
23 else {
24 [/ TEBERBARIENGS A
25 for (int binCount = 0; ; ++binCount) {
26 // EREER M
27 if ((e = p.next) == null) {
28 // TERHHNHE
29 p.next = newNode(hash, key, value, null);
30 [/ G EBOEIRBIRIE, AN RN
31 if (binCount >= TREEIFY_THRESHOLD - 1) // -1 for 1st
32 treeifyBin(tab, hash);
33 // BEHIEER
34 break;
35 }
36 // FIWrEER s S key [ 53R TG R B key fH A2 545
37 if (e.hash == hash &&
38 ((k = e.key) == key || (key != null && key.equals(k))))
39 // M, BEHEH
40 break;
41 // MTwEiT R, Siffe = p.nextdlA, ol Ll iR
42 p = e;
43 }
44 }
45 // FTorfEffhkElkey (. hash{d 5Nt R &ML, &
46 if (e !'= null) {
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47 // idskelfvalue

48 VvV oldvalue = e.value;
49 // onlyIfAbsenthfalseni# |H{E ~Hnull
50 if (lonlyifAbsent || oldvalue == null)
51 / /R B IR {E

52 e.value = value;
53 // Vil sl

54 afterNodeAccess(e);
55 // REIAE

56 return oldvalue;

57 }

58 }

59 // GErEEN

60 ++modCount;

61 [/ SEBR RN R T BRI 2

62 if (++size > threshold)

63 resize();

64 // AGNJE AL

65 afterNodeInsertion(evict);

66 return null;

67  }

HashMapHi§EEZERMputvalizOLAFRER, MR MiputiREl, mputtREHi2EidputValskis
NTTEM.

[get(Object key)]
1 public v get(object key) {
2 Node<K,V> e;
3 return (e = getNode(hash(key), key)) == null ? null : e.value;
4 1

[getNode(int hash,Pbject key)]

1 final Node<K,V> getNode(int hash, Object key) {

2 Node<K,Vv>[] tab; Node<K,v> first, e; int n; K k;

3 // tableC&¥iaath, KEAKTO0, iifthashFitabled Fmit A=

4 if ((tab = table) != null && (n = tab.length) > 0 &&

5 (first = tab[(n - 1) & hash]) !'= null) {

6 [/ FEE— I AL TR A

7 if (first.hash == hash && // always check first node

8 ((k = first.key) == key || (key != null && key.equals(k))))
9 return first;

10 // WA LE—ANG

11 if ((e = first.next) != null) {

12 YAV ARV

13 if (first instanceof TreeNode)

14 // TR BRI ER

15 return ((TreeNode<K,V>)first).getTreeNode(hash, key);
16 // BN, ERER AR

17 do {

18 if (e.hash == hash &&

19 ((k = e.key) == key || (key != null && key.equals(k))))
20 return e;

21 } while ((e = e.next) != null);

22 }

23 }

24 return null;
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25 | }

HashMapFigBEiERHgetNodeiZEHEFER, MERMHAIgetRE, MeetREHESES
getNodeREVEITERY.

[resizes5i%]

1 final Node<K,Vv>[] resize() {

2 // fitablefffs

3 Node<K,Vv>[] oldTab = table;

4 // Pfitable X/

5 int oldcap = (oldTab == null) ? 0 : oldTab.length;
6 // ARAT 4T

7 int oldThr = threshold;

8 int newCap, newThr = 0;

9 // Ziitablek/hKT0

10 if (oldcap > 0) {

11 // Ziitable K THKE R

12 if (oldCap >= MAXIMUM_CAPACITY) {

13 [/ BUEREKET

14 threshold = Integer.MAX_VALUE;

15 return oldTab;

16 }

17 [/ BEME, AR, REEE

18 else if ((newCap = oldCap << 1) < MAXIMUM_CAPACITY &&

19 oldCap >= DEFAULT_INITIAL_CAPACITY)

20 // BUEFIRE

21 newThr = oldThr << 1; // double threshold

22 }

23 // ZHTBMEKRTO

24 else if (oldThr > 0)

25 newCap = oldThr;

26 // oldcap = 0JFHoldThr = 0, fEH#EHE (ffHHashMap QMi&a%, 2 &5 HEA—1
RS FHresizemsl, StNIX—I)

27 else {

28 newCap = DEFAULT_INITIAL_CAPACITY;

29 newThr = (int) (DEFAULT_LOAD_FACTOR * DEFAULT_INITIAL_CAPACITY);

30 }

31 // M0

32 if (newThr == 0) {

33 float ft = (float)newCap * loadFactor;

34 newThr = (newCap < MAXIMUM_CAPACITY && ft < (float)MAXIMUM_CAPACITY
2

35 (int)ft : Integer.MAX_VALUE);

36 }

37 threshold = newThr;

38 @suppresswarnings ({"rawtypes", "unchecked"})

39 // Vligtktable

40 Node<K,Vv>[] newTab = (Node<K,V>[])new Node[newCap];

41 table = newTab;

42 // Zuiitable&wWiahtbid

43 if (oldTab != null) {

44 // SfleE, EidHrhash

45 for (int j = 0; j < oldCap; ++3j) {

46 Node<K,V> e;

47 if ((e = oldTab[j]) !'= null) {

48 oldTab[j] = null;

49 if (e.next == null)

QQ 24736743 QQ 24736743



Q0 24736743

50 newTab[e.hash & (newCap - 1)] = e;

51 else if (e instanceof TreeNode)

52 ((TreeNode<K,Vv>)e).split(this, newTab, j, oldCap);

53 else { // preserve order

54 Node<K,V> loHead = null, ToTail = null;

55 Node<K,V> hiHead = null, hiTail = null;

56 Node<K,V> next;

57 // BE—RH =R E (e.hash & oldcap) 2 & 04T 2], 4 A
MAFEMEEE, sEHirehash

58 do {

59 next = e.next;

60 if ((e.hash & oldcap) == 0) {

61 if (JoTail == null)

62 ToHead = e;

63 else

64 ToTail.next = e;

65 loTail = e;

66 }

67 else {

68 if (hiTail == null)

69 hiHead = e;

70 else

71 hiTail.next = e;

72 hiTail = e;

73 }

74 } while ((e = next) != null);

75 if (ToTail !'= null) {

76 JoTail.next = null;

77 newTab[j] = loHead;

78 }

79 if ChiTail !'= null) {

80 hiTail.next = null;

81 newTab[j + oldCap] = hiHead;

82 }

83 }

84 }

85 }

86 }

87 return newTab;

88  }

HITY S, SMEE—XEfFFhashole, HESEHhashRFFAENTTE, 2IEEFENN. EREE
Fh, BEREkERresize,

fEresizegifiresizefGAITTEMBUT:
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10 110 26

FEIRZBH T A MRA2EEPHS N TR SeNoEhRE, Bttt MEPRITRMB BRI LALUL

4 245
(T2 )

MputValIFBHEATTLAIE, SBEA— TR RsizeRiiN1, &HsizeXFthresholdAIEHR,
ST S, BRigFE(Icapacityk/\A32, loadFatorg0.75,MlthresholdA24 = 32 * 0.75,

IR, FEANT 254N TER, FEBARIX2SNTTREER—MET, BhrEIREENLREN, UE
BINMERTN, BT a4E, HsE, i, #8311 MRS, FHRINFAFEHTT 8L
B, (BERETEY [MEN, FEALAEIMNcapacity KNTTRERNES. HABIEAE, ¥ SHNESE
BEERITER, HEASRERS, BIEKIENE, S8Ry BsLEE, THKEMISNSHES
MEF, SRFHHEMER, L, WREERHTT B4R, BEWE, BHITEHRINERT
TR DT AT RAVTAL.

[24E]

1. ExliEhashMap?E)DK1.8LARTIE— MEREG X FE— N IREN, M7EDK1.8LUGE— MM
HEZR INLT BRHIEURLE.

2. BIYRIEAES), hashMapE— /M eeiRiEE T keykEE valueEB— 1N ES, REEREMERR
Ehash&#(ESHE.

3, by -1-]
1ECES
FrESLIL 7 CollectioniZ OIS 2R EPE—Niterator 5 EBLAREI— L Iteratoriz OAINI S
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IteratorSISAMEMIERER, FBLASERINERATRIBHEE, IteratorZOEN T TE:

e boolean hashNext();/# I 2 BB TTRIREHIEHD
e Object next();/AREIFFREREIN ERITTRFHG FIFE IR F—MIE
¢ void remove();/MHFRFFIFCIBAITTR, R TnextZRIZIRIERBEHIT—IR

[BRk: {iEHMapESIR?

o

Hik1: EidikfieSiterator SEIIERD
e FkHEUterator : Collection E[OMiterator()Fix
e lteratorf75%:

boolean hasNext(): ¥ @ EFES— N AAEAITTER
Object next(): IREIZIBEHN F—ITER

(o]

[e]

1  set keys=dogMap.keyset(); //WH T key S

2  Iterator it=keys.iterator(); //3KEIteratorii 4

3 while(it.hasNext()){

4 string key=(String)it.next(); //B it key

5 Dog dog=(Dog)dogMap.get(key); / /TR Ak ey B %o B f) 4
6 System.out.println(key+"\t"+dog.getStrain());

711

Bix2: 1E5EforfEIR

1 for(n&RZEMt RIEREFEX @ HATELAWNZ){
2 51 H T xjavaiEa)
}

izBY

Java iZ8! (generics) & JDK 5 F5|NB— NS, IZEURM T miFATSEBIL 210MNE, 1ZALEIBIF
B REmEE R EERIZEEY,

ZENARESELEE, hRERiRFMRENEIEXBEIEEN—1 S8,

WA R R H SRR R A 2 H I S & a) R

Listfget(int index) /7353 KENTT 2=
MapFfdget(Object key) 5 EFkETE
Iteratorfnext()/5i23KETE

o BIEZE , JDK1.5ERZENE T EAERPAIFAEEROME
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It Array ListAe 56 G A 7-filif fiy
List <Dpg> dogs = new ArrayList<Dog>(); ==
dogs.add(dog1); R

J.'f-c.ié:.g-g_.add{"hgllb“]; — KA, HBRER
Il SES5 = P ukif £ ——

og dog = fogs.get(2)] _— ,
I1y]}foreachiilfjdogs i

for(lDog dog:dogs
o

Mag<String,Dog> dogMap=new HashMap<String,Dog3();
dogMap.put(ououDog.getName(),ououDog);

P ek AR ACARAK Ui Hh A5 b P A (64 21
Set<String> keys=dogMap.keySet(); //UEPTkey S
Itenator<String>|it=keys.iterator();  //3k}Uteratori} %
while(it.hasNext()}{ e IFiCHEXE

String key=it.next(); ilikey

Dog dogsdogMap.get(key); | I Hskey U 6t R (44

s  Wdssinuil

1M Hiforeachifi Al S & i fi s 2
for(String key:keys){
Dog dog=dogMap.get(key)] IMHfitkey Bl A5 M (4L

W

? BERF: <?>

CollectionsTHE3

CIE)

JavafRtt T —EfESet, ListAIMapFESRITEAS: Collections, ZTHERM T KEFTZIESH
1THIR. ERTHENERE, RRETRESHRENTTR. WEGHRINESERFTE.

ENEAFENENSR, NEMRHIEESFSITIE

1. Collectiostili®
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java.util

2 Collections

[ java lans.Object
L java. util.Collections

public clazz Collectimns
522 MTE collection EFHATIR{ESIRME] collection RUERESTTIEARM. BE R collection H#EMFRY

SEEE, IEER, BESIRREIHIERE collection STHFHIHET collection, LAR/DEEMAZ. N8RS
AT ERHRAAD collection BZE3I5RA null, MixersZEpiind TR IaTuN -

2, HEFRIRIE

[(75i%]

1 1) static void reverse(List<?> 1list):

2

3 SRR T TR MR -

4

5 2) static void shuffle(List<?> 1ist)

6

7 XL st&EA TR HATHENHET .

8

9 3) static void sort(List<T> Tist)
10
11 IR TTR I EHRIRT X858 S R % TH 7 AT T
12 4) static <T> void sort(List<T> 1list, Comparator<? super T> c) :
13
14 HRAE i 5 LR = A B X 48 8 B R AT HET -
15 5) static void swap(List<?> Tist, int i, int j)
16
17 TEFRELT sthfREn BT, Jabsc iR,
18
19 6) static void rotate(List<?> 1ist, int distance)
20
21 Ydistance HIEHN, FiListEAHGEdistanceN LR “BAA” BT 4distance’y

FH, K1 stiES R stance MR BB IFL . ZITESSEERESHKE,

(&)

1 dmport java.util.ArrayList;

2 import java.util.Collections;

3

4 pubTic class CollectionsTest {

5

6 public static void main(string[] args) {
7 ArrayList Tist = new ArrayList();
8 Tist.add(3);

9 list.add(-2);
10 Tist.add(9);
11 Tist.add(5);
12 Tist.add(-1);
13 Tist.add(6);
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14 //%i: [3, -2, 9, 5, -1, 6]
15 System.out.printin(list);
16 / /B TCRINIRT

17 collections.reverse(list);
18 //fFid: [6, -1, 5, 9, -2, 3]
19 System.out.println(list);
20

21 Y4z s -4 Fhdacke dag

22 collections.sort(list);

23 //[-2, -1, 3, 5, 6, 9]

24 System.out.printin(list);
25

26 / /TR T AR AT A

27 Collections.swap(list, 2, 5);
28 [/ [-2, -1, 9, 5, 6, 3]
29 System.out.printin(list);
30

31 /*/ /BERLHE

32 collections.shuffle(list);
33 / /R R AS ] 5

34 System.out.println(list);*/
35

36 // Ja W~ BEAR RS 2 B AT G

37 collections.rotate(list, 2);
38 [/ [6, 9, -2, -1, 3, 5]
39 System.out.printin(list);
40 }

41

42 | }

3. Bk, BHREE

(73]
1 1) static <T> int binarySearch(List<? extends Comparable<? super T>>
Tist, T key)
2
3 R REE R ESIR, URBIREMNRIELIstEA TR,
4
5 R WETBARIELT StE SR ITR LR THIFIRE.
6
7 2) static Object max(Collection coll)
8
9 R TTR I EHRIET, KEESEcolTection MR ATLR,
10
11 3) static Object max(Collection coll,Comparator comp):
12
13 HRPE G E LA = A0y, REIZ4E collection B KIGE.
14
15 4) static Object min(Collection coll):
16
17 RIETTRIERMT, RE4Ecollection MR/ E.
18
19 5) static Object min(Collection coll,Comparator comp):
20
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TRYESE € LR R P2 RN, IREI4AE collection HI/MNTE.

6) static <T> void fill(List<? super T> list, T obj) :

IR E TR B IR ESIR T TR

7) static int frequency(Collection<?> c, Object o)

REFEE collection HEETFHEEXt R M HILIKEL
8) static int indexOofSubList(List<?> source, List<?> target)

1R [ 45 RE A R A — R IR € HARSIR KRG L B iR B L AE 3R, TR [A]

9) static int lastIndexOfSubList(List<?> source, List<?> target)

1R [l 45 RE AR i Ja — IR I BLRE B AR SIR R IR R A MBLRFERISIER, iR 6

10) static <T> boolean replaceAll(List<T> list, T oldval, T newval)

M —MEEB#LI st R IFTH HEo1dval

SIHNERER. BiRiRF]

import java.util.ArrayList;
import java.util.Collections;

public class CollectionsTestl {

pubTlic static void main(String[] args) {
ArrayList list = new ArrayList();
Tist.add(3);
Tist.add(-2);
Tist.add(9);
Tist.add(5);
Tist.add(-1);
Tist.add(6);
//03, -2, 9, 5, -1, 6]
System.out.printin(list);

//Fit B RKu &9
System.out.printin(Collections.max(list));

/BN tE: -2
System.out.println(Collections.min(list));

/ /B3 st -2 LR E
System.out.println(Collections.replaceAll(list, -2, 1));
//03, 1, 9, 5, -1, 6]

System.out.printin(list);

Tist.add(9);
//FIBTOTELE A B k2, IR [\]2
System.out.println(Collections.frequency(list, 9));

[/ EE AT

collections.sort(list);

//[-1, 1, 3, 5, 6, 9, 9]

System.out.printin(list);

// RAEHTEMILT steE G A TTH —/miEal, 2
System.out.printin(Collections.binarySearch(list, 3));
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37 }
38}

4, BEEEH
Collectonst@ft 7 & synchronizedXxx()73i%:, 1A LAHEE SRS BEMEERLSHIES, M
MARIR S HAEF R IBIEER SRR L 2 A,

FANRIE MBI HashSet, TreeSet, arraylist,LinkedList,HashMap,TreeMap#BR&iEA~L L,
Collectionst@fft 7 SN 58857 AR LB 1B RGP HNES.

(73]

1 1) static <T> Collection<T> synchronizedCollection(Collection<T> c)
2

3 REFEE collection SCFFMIFED (ZkFE%4:() collection.

4 2) static <T> List<T> synchronizedList(List<T> Tist)

5

6 W E RSN (220 FIR.

7 3) static <K,V> Map<K,V> synchronizedMmap(Map<K,V> m)

8

9 IR B R E WU SRR RS (BAR ) Ui,
10 4) static <T> Set<T> synchronizedSet(Set<T> s)
11
12 BREEE set RFHIFELD (RFELEM) set.

(=cf1]

1 dmport java.util.*;

2

3 public class TestSynchronized

4| {

5 public static void main(String[] args)

6 {

7 // TR PO 1 PUAS R IS E 0 5

8 Collection c = Collections.synchronizedCollection(new ArrayList());
9 List list = Collections.synchronizedList(new ArrayList());
10 Set s = Collections.synchronizedSet(new HashSet());
11 Map m = Collections.synchronizedMap(new HashMap());
12 }
13}

5. CollesctioniZBANTES
[753%]
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1 emptyxXxx()

Map.

RE—AEE AARRESH R, HAKEGHATLGEList, tHATblEset, EF L2

2) singletonxxx():

RE—-ANREEHENR (R —ADEH—NTR) BATZRRESH R, HALKESTEE:

List, Set, Map.

3) unmodifiablexxx():

R R E R G R TAZLE, HARESTLUZ: List, Sset, Map.

FE=XFENSHERBIESHSR, REERZEGH RIE R,

)

import java.util.®;

pubTlic class TestUnmodifiable

{

public static void main(string[] args)

{

/7B AR ATEUERILT st &

List<String> unmodifiableList = Collections.emptyList();
//unmodifiableList.add("java");

J/HINE LT . java.lang.UnsupportedOperationException
System.out.println(unmodifiableList);// []

/)@= RE Aok, HATSAZRSeti &

Set unmodifiableSet = Collections.singleton("Struts2fU@Er") ;
//[Struts2kUEiEFg]

System.out.println(unmodifiableSet);

/ /B —/~EmEMap X 5

Map scores = new HashMap(Q);

scores.put("iE" , 80);

scores.put("Java" , 82);

/ /IR B EMap X GO L AN BT AR i A

Map unmodifiableMap = Collections.unmodifiableMap(scores);
// TR — TSI #0 5] )k unsupportedOperationException i
unmodifiableList.add("illicE");
unmodifiableset.add("MiXtE");
unmodifiablemap.put("i&EL",90);

SEEFNi

[JavaBean]

SCARZE: Pojo

1
2
3

import java.text.DateFormat;
import java.text.ParseException;
import java.text.SimpleDateFormat;

QQ 24736743 QQ 24736743


af://n679

QQ 24736743
import java.util.Date;

public class Employee { //Javabean, Entersiff
private int id;
private String name;
private int salary;
private String department;
private Date hireDate;

public Employee(int id, String name, int salary, String department,
String hireDate) {
super();
this.id = 1id;
this.name = name;
this.salary = salary;
this.department = department;

DateFormat format = new SimplebDateFormat("yyyy-Mm");
try {

this.hirebate = format.parse(hirebate);
} catch (ParseException e) {

e.printStackTrace(Q);

public int getid() {

return id;

}

public void setIid(int id) {
this.id = id;

}

public String getName() {
return name;

}

public void setName(String name) {
this.name = name;

}

public int getSalary() {
return salary;

}

public void setSalary(int salary) {
this.salary = salary;

}

public String getDepartment() {
return department;

}

public void setDepartment(String department) {
this.department = department;

}

public Date getHireDate() {
return hireDate;

}

public void setHireDbate(Date hirebDate) {
this.hirebDate = hireDate;
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GliEeS eI

1 dmport java.util.ArrayList;
2 dmport java.util.List;
3
4 pubTic class Test01l {
5
6 public static void main(String[] args) throws Exception {
7 [/ ADREGI LT —AT e !
8 Employee e = new Employee(0301,"JE4H",3000, " "TiH#","2017-10") ;
9 Employee e2 = new Employee(0302,"/NJ",3500,"#=#4","2016-10");
10 Employee e3 = new Employee(0303,"/N4",3550, "# 243", "2016-10") ;
11
12 List<Employee> Tist = new ArrayList<Employee>();
13
14 Tist.add(e);
15 Tist.add(e2);
16 Tist.add(e3);
17
18 printEmpName(list);
19
20 }
21
22 public static void printEmpName(List<Employee> Tist){
23 for(int i=0;i<list.size();i++){
24 System.out.println(list.get(i).getName());
25 }
26 }
27
28 %
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