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package java.util;

import java.util.function.Consumer;
import java.util.function.Predicate;

import java.util.function.UnaryOperator;

public class ArrayList<E > extends AbstractList<F >
implements List<" >, RandomAccess, Cloneable, java.io.Serializable

{
private static final long serialVersionUID = 8683452581122892189L;

IBROASE
private static final int DEFAULT_CAPACITY = 10;

[[ESH— BN, MEXfIHEREY, BB EEH0EHE, MERXNEMEASLEIREEE
private static final Object[] EMPTY_ELEMENTDATA = {};

[RIEERE, XNMKEEEMEEE—THXNSREE, ARSEMPTY ELEMENTDATA XN
L

KHEYE—REArrayListiRINEHERT, MZUNERHEHTT &, MEENSKHNEE, *

private static final Object[] DEFAULTCAPACITY EMPTY ELEMENTDATA = {};

//3ERT FELIE{REEUEROE4E,  MILLHRTIAE A rray ListEFEObjecti AR ER

transient Object[] elementData; // non-private to simplify nested class access

//ERREETTERAITEL

private int size;

/*
BE— MRS ERIIERE, SFIMEBINSHS0RIRE
WMERATFO0, £rEArraylListyEBtaEE— M<E SinitalCapacityfg#a
WERETO0, £ LiARGESZSEMPTY_ELEMENTDATAE IR (E S elementData, tBARESF=4EHHIEL
. WIENFO0, M EE
*/
public ArrayList(int initialCapacity) {

if (initialCapacity > 0) {

this.elementData = new Object[initialCapacity];//;FE b Fi& B FinitialCapacityli{&L8siz

} else if (initialCapacity == 0) {
this.elementData = EMPTY ELEMENTDATA;
} else {
throw new lIllegalArgumentException("lllegal Capacity: "+
initialCapacity);
}
}

/*

TERMWIEREL, EZEERET, 2K EREHSHIDEFAULTCAPACITY_EMPTY_ELEMENTDAT
B, ELSelementDatafEh

WRIEAIBIXF T A EIEArralistlIBf IR, AASEIEFESLANCAIEE, MESIA— S EE
*/
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public ArrayList() {
this.elementData = DEFAULTCAPACITY EMPTY ELEMENTDATA;

}

/*
BiE— 1 ERGAraylist, BEEGTAEESIRMEENR B elementData
ZIEHIEEBE, tR%ETF0, NKelementDatalf{EIEMPTY ELEMENTDATA
NFALFTO, EFRFMESI KAV IER elementData) 2&ZObject[I2851AY
MERARHI, B Object[|ZXERIEERE, toArray/AE R RESRIRYAR0bject[13:8)
*/
public ArrayList(Collection<? extends E> ¢) {
elementData = c.toArray();
if ((size = elementData.length) != 0) {
// c.toArray might (incorrectly) not return Object[] (see 6260652)
if (elementData.getClass() != Object[].class)
elementData = Arrays.copyOf(elementData, size, Object[].class);
} else {
// replace with empty array.
this.elementData = EMPTY ELEMENTDATA,;
}
}

/*
AR GRS MR AT 2R
FrEEmlength Ssize—8, TAZE
*/
public void trimToSize() {
modCount++;
if (size < elementData.length) {
elementData = (size == 0)
? EMPTY_ELEMENTDATA
: Arrays.copyOf(elementData, size);
}
}

/*
BEILXMArrayListSLBIRIEED, WIREGLE, IRREEDSESPINR/NESESHIEETR ML
REEINFRGE, BREREYUBIXNGEBECET &
*/
public void ensureCapacity(int minCapacity) {
int minExpand = (elementData != DEFAULTCAPACITY_EMPTY_ELEMENTDATA)
// any size if not default element table
?0
// larger than default for default empty table. It's already
// supposed to be at default size.
: DEFAULT _CAPACITY;//elementData != DEFAULTCAPACITY EMPTY _ELEMENTDATAZERK
elementDatar]gEAE—MengthH089E14H

if (minCapacity > minExpand) {
ensureExplicitCapacity(minCapacity);
}

}
/*
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—AEEE, HRminCapacity ® B EEEIA
NERelementDataZFEFDEFAULTCAPACITY EMPTY ELEMENTDATA, MminCapacity=EXDEFAUL
CAPACITY, minCapacity Lt ARIBRA
tBRIANEminCapacity/\NF10, MEY10, IERATF10, MEminCapacity
fEfEEH1TensurekxplicitCapacity /57
*/
private void ensureCapacitylnternal(int minCapacity) {

if (elementData == DEFAULTCAPACITY_EMPTY ELEMENTDATA) {

minCapacity = Math.max(DEFAULT _CAPACITY, minCapacity);
}

ensureExplicitCapacity(minCapacity);
}

/*
ensureExplicitCapacityB#ZES—NntZRBINSE, BRERDEEAE AminCapacity
BiceXImodCount+1,modCountZAbstractListZEHH— R E Z(EFR AT ListBERUREL,
BENT RS REXMIIEERY
E‘ﬂgg@%mimapacity%jﬂ:i)ﬁlﬁiﬁﬂelementDataE’\JtQFE“E’\JPc, BRI Tgrow ik, growZY
N3
*/
private void ensureExplicitCapacity(int minCapacity) {
modCount+ +;

// overflow-conscious code
if (minCapacity - elementData.length > 0)
grow(minCapacity);

/*

$BRTREFTRFRIRAKE

EAELERIIREE T —Lheader wordsfEEZEH
SHEFREARIKENSEA, JExHIOOMERE (E—LEMTIEIH)
*/

private static final int MAX_ARRAY SIZE = Integer.MAX VALUE - §;

/'k
ArrayListtfyf &, Bl—NintBsE, TREVFTEZVRE
*/

private void grow(int minCapacity) {
// overflow-conscious code
int oldCapacity = elementData.length;//5ZIHEINES =
//oldCapacity> > 1FRRR2ENEE, 1z FREF AL AnewCapacity X F HoldCapacityfy1.
(53
int newCapacity = oldCapacity + (oldCapacity >> 1);
//##inewCapacity 2 &imit
if (newCapacity - minCapacity < 0)
//iwH: newCapacity@FminCapacity
newCapacity = minCapacity,
//FinewCapacity27&it81d TMAX_ARRAY SIZE, BT, ItEEASE, BERREZRES
B EEHAAAOSE A
if (newCapacity - MAX_ARRAY SIZE > 0)
newCapacity = hugeCapacity(minCapacity);
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//HdTArrays.copyOfjgi%, (ERFEESHEARKE, BArraysHEREEIHHEREHZEZFeleme
tData
elementData = Arrays.copyOf(elementData, newCapacity);

}

/*
REBANRE(E, B iminCapacity2BE&mt T, imh THMEZRHOOM
BFEFIErminCapacity & AF MAX_ARRAY SIZE
ATFiR[E] Integer. MAX VALUE , AATF IR[EIMAX_ARRAY SIZE
*/
private static int hugeCapacity(int minCapacity) {
if (minCapacity < 0) // overflow
throw new OutOfMemoryError();
return (minCapacity > MAX ARRAY SIZE) ?
Integer. MAX VALUE :
MAX_ARRAY SIZE;

}

//15Z%lsize, sizeERHIERMRFHTERIEE
public int size() {
return size;

}

/F I BRRBN=IERAFEATR)
public boolean isEmpty() {
return size == 0;

}
/FIBERELEAERNITR

public boolean contains(Object o) {
return indexOf(o) >= 0;

}
/4\/i ndexOf@F3X1GoTt & (BFENul)ES R FRIIER, A E N OFFIaZsize- 1455 WNRIR A - 1RTAA

[IFEERITTE, RIRNE— RN E
public int indexOf(Object o) {
if (0 == null) {
for (inti = 0;i < size; i++)
if (elementData[i]==null)
return i;
} else {
for (inti = 0;i < size; i++)
if (0.equals(elementDatali]))
return i;
}

return -1;

}

//5indexOfIhge—#, (BRMIREESETENRE—MIE
public int lastindexOf(Object o) {
if (0 == null) {
for (inti = size-1;i >=0; i--)
if (elementData[i]==null)
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return i;
} else {
for (inti = size-1;i >=0; i--)
if (0.equals(elementDatali]))
return i;
}

return -1;

}

//EE T Objectdhficlonesix, ATMHEDSS, XSH
public Object clone() {
try {
ArrayList<?> v = (ArrayList<?>) super.clone();
v.elementData = Arrays.copyOf(elementData, size);
v.modCount = 0;
returnv;
} catch (CloneNotSupportedException e) {//&R AR S ERTFLIET . AofekESE
7, HARELNE..
// this shouldn't happen, since we are Cloneable
throw new InternalError(e);
}
}

//1SEIEEEREIA
public Object[] toArray() {
return Arrays.copyOf(elementData, size);

}

/ *
IR, RESEEEX/), RERIEIA
*/

@SuppressWarnings("unchecked")
public <T> T[] toArray(T[] a) {
if (a.length < size)
// Make a new array of a's runtime type, but my contents:
return (T[]) Arrays.copyOf(elementData, size, a.getClass());
System.arraycopy(elementData, 0, a, 0, size);//Itt4bEsize == a.length
if (a.length > size)
a[size] = null;//40%Ra.length>size, N#EHsizeAHKE, BERNRaASHEEEIET, TS
WMalsize+?]BEEE, malsize]gnull
return a;

}

// Positional Access Operations
/I AFEEREIndexfIRE L ATE, EE2EMIR, RArrmEhEs
@SuppressWarnings("unchecked")
E elementData(int index) {
return (E) elementData[index];

}

/ *

FI— T R2Eindex2E A
REBIY RIS ESRIR(EITTER
*/
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public E get(int index) {
rangeCheck(index);

return elementData(index);

}

/*
Fr— T E2EER
REBEEIFindex(IENETE, MEEindexIEENFITR
IREIFERAITTER
3K index<size
*/
public E set(int index, E element) {
rangeCheck(index);

E oldValue = elementData(index);
elementData[index] = element;
return oldValue;

}

/*

SETHIE—I TR, BRERRASZEIEERN

Z IR RAITT R IME R EEBRIS sizeRIE

bEfSsize+1

FEATTR, BARIEERKE

*/

public boolean add(E e) {
ensureCapacitylnternal(size + 1); // Increments modCount!!
elementData[size++] = €;
return true;

}

/*
BA— 1 TtRelementZiBEindexIE, FRUBNTTRKRRAGEHEEI—(
BEREER L, NRARRFEWVREENPMIBENE, KFAER
*/
public void add(int index, E element) {

//EEAFEBE—Tindex2ER A LUER

rangeCheckForAdd(index);

//TRREA TR

ensureCapacitylnternal(size + 1); // Increments modCount!! £{&&modCountfJ{E, modC
unt+1

//BE/=VAFASystem.arraycopy 3%, f&elementDatafyindex(\ETTHEMKRAGEHH, AE TR
AFRE=S()

System.arraycopy(elementData, index, elementData, index + 1,

size - index);
elementData[index] = element;//EIEAIENE/E
size++://size+1

}

/*
MRRIERAIBRITE, tBRindex>sizefiE, SHMEEHR
*/

public E remove(int index) {
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rangeCheck(index);//index>size throw IndexOutOfBoundsException

modCount++;
E oldValue = elementData(index);//18Zl[RE3EelementDatad 9t =

int numMoved = size - index - 1;//itERZ EEEBNTTEIINE
if (humMoved > 0)//#51cE
System.arraycopy(elementData, index+1, elementData, index,
numMoved);//BEIHRHE, MESBEFERAITR
/BRI TTENE IR, EARFRATTER SRR T

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

return oldValue;//iR[EI#EHBRAITTER
}

/*
ﬂﬂﬂ/ﬁ%i—’ﬁﬁ%, ENEWBIFREITTER
public boolean remove(Object o) {

if (0 == null) {//MBRnull>tE

for (int index = 0; index < size; index++)//i%{{ArrayList
if (elementDatalindex] == null) {//W1REsizeZ IR EEFETITR
fastRemove(index);//NItRIEMIFR FMBHIEMER, FEAXMBEFRICELURAIRELZ

SEALBCHFEBNprivate’si%)

return true;

}
} else {//MBRIE= T8, SHlERnullTTRIZEER
for (int index = 0; index < size; index++)
if (0.equals(elementData[index])) {//1LtAbERequalsFiEFRHITLLE, FRLATEERremove
Object o)AHE, EEEERES Jequalsiaix
{ fastRemove(index);//fastRemoveth @& shEdER, MNRBMRESTREAMIE, BEFE
3§

return true;
}
}
return false;

}

/*
TRIEEAHBR
AMgindext@®, RAIFHENER
*/
private void fastRemove(int index) {
modCount++;
int numMoved = size - index - 1;
if (humMoved > 0)
System.arraycopy(elementData, index+1, elementData, index,
numMoved);
elementDatal[--size] = null; // clear to let GC do its work

}

*

BIREE, FraTEEANUl
*/
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public void clear() {
modCount++;

// clear to let GC do its work
for (inti = 0;i < size; i++)
elementDatal[i] = null;

size = 0;
}
/*
TI—RitaddSA TR, ESEHNESKR
*/

public boolean addAll(Collection<? extends E> ¢) {
Object[] a = c.toArray();
int numNew = a.length;//AJBERFEZEETHHIR
ensureCapacitylnternal(size + numNew); // Increments modCount
//GagtAiE\RlelementDataflsizef\ &
System.arraycopy(a, 0, elementData, size, numNew);
size += numNew;
return numNew != 0;

}

/*

IEEINdex(UBBAZ IR, RRMNERITTEKRREH

indexABEXFsize SNER A FsizeRF=4EHBR

*/

public boolean addAll(int index, Collection<? extends E> ¢) {
rangeCheckForAdd(index);

Object[] a = c.toArray();
int numNew = a.length;//AIRERFAEZE5HE IR
ensureCapacitylnternal(size + numNew); // Increments modCount

int numMoved = size - index;
if (hnumMoved > 0)
System.arraycopy(elementData, index, elementData, index + numNew,
numMoved);

System.arraycopy(a, 0, elementData, index, numNew);
size += numNew;
return numNew != 0;

}

/*
SEEMER, MIBRMfromIindex~tolndex, & &fromindex, A& &tolndex
*
/
protected void removeRange(int fromindex, int tolndex) {
modCount++;
int numMoved = size - tolndex;
System.arraycopy(elementData, tolndex, elementData, fromindex,
numMoved);

// clear to let GC do its work
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int newSize = size - (tolndex-fromIndex);

for (inti = newSize; i < size; i++) {
elementDatali] = null;

}

size = newSize;

}
//indextaE=# i, T IHRERERNREMSER

private void rangeCheck(int index) {
if (index >= size)
throw new IndexOutOfBoundsException(outOfBoundsMsg(index));
}

//& I RaddGiEEE=RrangeCheck 3%
private void rangeCheckForAdd(int index) {
if (index > size || index < 0)
throw new IndexOutOfBoundsException(outOfBoundsMsg(index));
}

//RIndexOutOfBoundsExceptiont2EERIT5E, SIFEMIE HI 7 MR
private String outOfBoundsMsg(int index) {
return "Index: "+index+", Size: "+size;

}
[/—REMFFZ A TTR

public boolean removeAll(Collection<?> c) {
Objects.requireNonNull(c),//#rc 2B A, ATHIHEE
return batchRemove(c, false);//#tEMIiE

}

/RBHAIRESWFHE, FiRME

public boolean retainAll(Collection<?> c) {
Objects.requireNonNull(c);
return batchRemove(c, true);

}

éé{i%ﬂﬂﬂllé%ﬁii, complementAtruezRkazEE, WRfalsezR~frelementData{REREAYIE
NS
//tBBMtrue: ajEFelementDataERta/ETc; false: ajFFelementDataERtaAETFc
private boolean batchRemove(Collection<?> ¢, boolean complement) {
final Object[] elementData = this.elementData;
intr =0, w = 0;//—MEMindex,— P E5Rindex
boolean modified = false;
try {
for (; r < size; r++)
if (c.contains(elementDatalr]) == complement)
elementData[w+ +] = elementDatalr];
} finally {
// Preserve behavioral compatibility with AbstractCollection,
// even if c.contains() throws.
if (r I= size) {//RBI—IRENA, LLEMremoveXERELF
System.arraycopy(elementData, r,
elementData, w,
size - r);
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W +=size -1,
}
if (w!= size) {//BIEHEFAFTERNS|H
// clear to let GC do its work
for (inti=w;i < size; i++)
elementDatali] = null;
modCount += size - w;//ICRIEBUREL
size = w;//EHFiEN size
modified = true;
}
}
return modified;

}

//RFEEXFIRPRER—NR (RIeERFFIL)

private void writeObject(java.io.ObjectOutputStream s)
throws java.io.lOException{
// Write out element count, and any hidden stuff
int expectedModCount = modCount;
s.defaultWriteObject();

// Write out size as capacity for behavioural compatibility with clone()
s.writelnt(size);

// Write out all elements in the proper order.

for (int i=0; i<size; i++) {
s.writeObject(elementDatali]);

}

if (modCount != expectedModCount) {
throw new ConcurrentModificationException();
}

}
[IN—D R AR EEESE AR

private void readObject(java.io.ObjectInputStream s)
throws java.io.lOException, ClassNotFoundException {
elementData = EMPTY_ELEMENTDATA,;

// Read in size, and any hidden stuff
s.defaultReadObject();

// Read in capacity
s.readInt(); // ignored

if (size > 0) {
// be like clone(), allocate array based upon size not capacity
ensureCapacitylnternal(size);

Object[] a = elementData;
// Read in all elements in the proper order.
for (int i=0; i<size; i++) {
a[i] = s.readObject();
}

RSk Arraylist JRADRHT


https://ld246.com/article/1514101642917

}
}

/AREI—MistiEES, $EFRIEREE, TLONAER, HEXEBaddGiE, BERBElstIEEFA
LAER, BIRNESERB
//ES—"Nndex, HEERESVIRRINE
public Listlterator<E> listlterator(int index) {
if (index < 0 || index > size)//AcFIfrindexEE &7
throw new IndexOutOfBoundsException("Index: "+index);
return new Listltr(index);

}
/**

* Returns a list iterator over the elements in this list (in proper
* sequence).
*

* <p>The returned list iterator is <a href="#fail-fast"> <i>fail-fast</i> </a>.
*
* @see #listlterator(int)
*/
public Listlterator<E> listlterator() {
return new Listltr(0);

}
/**

* Returns an iterator over the elements in this list in proper sequence.
*

* <p>The returned iterator is <a href="#fail-fast"> <i>fail-fast</i> </a>.
*

* @return an iterator over the elements in this list in proper sequence
*/
public Iterator<E> iterator() {

return new ltr();

}
/**

* An optimized version of AbstractList.Itr
* AbstractList.Itrfi LR AL EE
*/
private class Itr implements Iterator<E> {
intcursor;  // T EHRELTRN TR
int lastRet = -1; // E—MMEIREIRITTERAY ™R, WMRIRERNEIIASI-T

int expectedModCount = modCount;

/AR ERE T— 1 TEH
public boolean hasNext() {
return cursor != size;

}

/REIF—NTTER, BA—FEInext2%— 1N Jt&R
@SuppressWarnings("unchecked")
public E next() {
checkForComodification();// IRz
inti = cursor;
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if (i >= size)//SFIMT—RNUBRERE, BEAcursorRE2EHEM+1
throw new NoSuchElementException();

Object[] elementData = ArrayList.this.elementData;

if (i >= elementData.length)
throw new ConcurrentModificationException();

cursor = i + 1;//cursori® BN T — 1 EMIRERITTE MR

return (E) elementData[lastRet = i];//#lastReti@ B IR EIRITTE Mk

}

//MBR E—1 TR, ERIEIAEnext() HRAYTTER
public void remove() {
if (lastRet < 0)
throw new lllegalStateException();
checkForComodification();

try {
ArrayList.this.remove(lastRet);//MiIBRAYE FixAlastRet T
cursor = lastRet;//[El1E
lastRet = -1;//ixERk/9-1, BEIABEELHIMER, 1ZRABEBERE, ReedramndE, BN

bR, SHitlllegalStateException®E

expectedModCount = modCount;

} catch (IndexOutOfBoundsException ex) {
throw new ConcurrentModificationException();

}

}

/*

BHR TR
*/

@Override

@SuppressWarnings("unchecked")
public void forEachRemaining(Consumer<? super E> consumer) {
Objects.requireNonNull(consumer);//#|#fconsumerAgeAnull
final int size = ArrayList.this.size;
int i = cursor;//& FHYARIITEX..
if (i >= size) {
return;
}
final Object[] elementData = ArrayList.this.elementData;
if (i >= elementData.length) {
throw new ConcurrentModificationException();

while (i I= size && modCount == expectedModCount) {
consumer.accept((E) elementDatal[i++]);//IttAbiE=elementDatajc xR, HfTconsumers

Bi%, oJggeEsERelementDataytER

}

// update once at end of iteration to reduce heap write traffic

cursor = i;

lastRet =i - 1;

checkForComodification();

}

final void checkForComodification() {
if (modCount != expectedModCount)
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throw new ConcurrentModificationException();

}
}

/**
* An optimized version of AbstractList.Listltr
* —ANXtAbstractList. ListitrBOft{L iR A SEZRIE 28
*/
private class Listltr extends Itr implements Listlterator<E> {
Listltr(int index) {
super();
cursor = index;

}

public boolean hasPrevious() {
return cursor != 0;

}

public int nextindex() {
return cursor;

}

public int previousindex() {
return cursor - 1;

}

/AREl E—1NTE
@SuppressWarnings("unchecked")
public E previous() {
checkForComodification();
inti = cursor - 1;
if (i <0)
throw new NoSuchElementException();
Object[] elementData = ArrayList.this.elementData;
if (i >= elementData.length)
throw new ConcurrentModificationException();
cursor = i;
return (E) elementData[lastRet = i];

}

[/EFHE—MIBRITTER, BHEK e
public void set(E e) {
if (lastRet < 0)
throw new lllegalStateException();
checkForComodification();

try {

ArrayList.this.set(lastRet, e);
} catch (IndexOutOfBoundsException ex) {

throw new ConcurrentModificationException();
}

}
[[FE—TR, SEL—ITRZE, T TEZE, SBaEE
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public void add(E e) {
checkForComodification();

try {
inti = cursor;
ArrayList.this.add(i, e);
cursor =i+ 1;
lastRet = -1;
expectedModCount = modCount;
} catch (IndexOutOfBoundsException ex) {
throw new ConcurrentModificationException();

}
}
}

//18EIFHIZFE Mfromindex~tolndex\i&

public List<E> sublList(int fromIndex, int tolndex) {
subListRangeCheck(fromindex, tolndex, size);
return new SublList(this, 0, fromIndex, tolndex);

}

//FIEfIndex2 & &i
static void subListRangeCheck(int fromindex, int tolndex, int size) {
if (fromIndex < 0)
throw new IndexOutOfBoundsException("fromindex =
if (tolndex > size)
throw new IndexOutOfBoundsException("tolndex =
if (fromIndex > tolndex)
throw new lllegalArgumentException("fromindex(" + fromIndex +
") > tolndex(" + tolndex + ")");

+ fromIndex);

+ tolndex);

}

//4ESAbstractListfySubList3e, HSLXMEE, REXIRTIVNEN, SThR ERRERREFKArrayl
StRAVEAE, FMNIELC
private class SubList extends AbstractList<E> implements RandomAccess {

private final AbstractList<E> parent;

private final int parentOffset;

private final int offset;

int size;

/I8
//parent RQZEHY
//offset LAY RIZE
//fromindex FHIRAIFIATTER, T RIIRINE
//tolndex FHIRMGERITER, MNFRFIFRINE
SublList(AbstractList<E> parent,
int offset, int fromIndex, int tolndex) {
this.parent = parent;
this.parentOffset = fromindex;
this.offset = offset + fromIndex;
this.size = tolndex - fromIndex;
this.modCount = ArrayList.this.modCount;
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public E set(int index, E e) {
rangeCheck(index);
checkForComodification();
E oldValue = ArrayList.this.elementData(offset + index);
ArrayList.this.elementData[offset + index] = e;
return oldValue;

}

public E get(int index) {
rangeCheck(index);
checkForComodification();
return ArrayList.this.elementData(offset + index);

}

public int size() {
checkForComodification();
return this.size;

}

public void add(int index, E e) {
rangeCheckForAdd(index);
checkForComodification();
parent.add(parentOffset + index, e);
this.modCount = parent.modCount;
this.size++;

}

public E remove(int index) {
rangeCheck(index);
checkForComodification();
E result = parent.remove(parentOffset + index);
this.modCount = parent.modCount;
this.size--;
return result;
}

protected void removeRange(int fromIndex, int tolndex) {
checkForComodification();
parent.removeRange(parentOffset + fromindex,
parentOffset + tolndex);
this.modCount = parent.modCount;
this.size -= tolndex - fromindex;

}

public boolean addAll(Collection<? extends E> ¢) {
return addAll(this.size, c);
}

public boolean addAll(int index, Collection<? extends E> ¢) {
rangeCheckForAdd(index);
int cSize = c.size();
if (cSize==0)
return false;
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checkForComodification();
parent.addAll(parentOffset + index, c);
this.modCount = parent.modCount;
this.size += cSize;

return true;

}

public Iterator<E> iterator() {
return listlterator();
}

public Listlterator<E> listlterator(final int index) {
checkForComodification();
rangeCheckForAdd(index);
final int offset = this.offset;

return new Listlterator<E>() {
int cursor = index;
int lastRet = -1;
int expectedModCount = ArrayList.this.modCount;

public boolean hasNext() {
return cursor != SublList.this.size;

}

@SuppressWarnings("unchecked")
public E next() {
checkForComodification();
inti = cursor;
if (i >= SublList.this.size)
throw new NoSuchElementException();
Object[] elementData = ArrayList.this.elementData;
if (offset + i >= elementData.length)
throw new ConcurrentModificationException();
cursor =i+ 1;
return (E) elementData[offset + (lastRet = i)];

}

public boolean hasPrevious() {
return cursor !'= 0;

}

@SuppressWarnings("unchecked")
public E previous() {
checkForComodification();
inti = cursor - 1;
if (i <0)
throw new NoSuchElementException();
Object[] elementData = ArrayList.this.elementData;
if (offset + i >= elementData.length)
throw new ConcurrentModificationException();
cursor = i;
return (E) elementData[offset + (lastRet = i)];
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@SuppressWarnings("unchecked")
public void forEachRemaining(Consumer<? super E> consumer) {

}

Objects.requireNonNull(consumer);
final int size = SublList.this.size;
inti = cursor;
if (i >= size) {
return;
}
final Object[] elementData = ArrayList.this.elementData;
if (offset + i >= elementData.length) {
throw new ConcurrentModificationException();
}
while (i != size && modCount == expectedModCount) {
consumer.accept((E) elementData[offset + (i++)]);
}
// update once at end of iteration to reduce heap write traffic
lastRet = cursor = i;
checkForComodification();

public int nextindex() {

}

return cursor;

public int previousIindex() {

}

return cursor - 1;

public void remove() {

}

if (lastRet < 0)
throw new lllegalStateException();
checkForComodification();

try {

SublList.this.remove(lastRet);

cursor = lastRet;

lastRet = -1;

expectedModCount = ArrayList.thissmodCount;
} catch (IndexOutOfBoundsException ex) {

throw new ConcurrentModificationException();

}

public void set(E e) {

if (lastRet < 0)
throw new lllegalStateException();
checkForComodification();

try {
ArrayList.this.set(offset + lastRet, e);
} catch (IndexOutOfBoundsException ex) {
throw new ConcurrentModificationException();

}
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}

public void add(E e) {
checkForComodification();

ty{

Int 1 = cursor;

SublList.this.add(i, e);

cursor =i+ 1;

lastRet = -1;

expectedModCount = ArrayList.this.modCount;
} catch (IndexOutOfBoundsException ex) {

throw new ConcurrentModificationException();
}

}

final void checkForComodification() {
if (expectedModCount != ArrayList.this.modCount)
throw new ConcurrentModificationException();
}

|3
}

public List<E> sublList(int fromindex, int tolndex) {
subListRangeCheck(fromindex, tolndex, size);
return new SublList(this, offset, fromIndex, tolndex);
}

private void rangeCheck(int index) {
if (index < 0 || index >= this.size)
throw new IndexOutOfBoundsException(outOfBoundsMsg(index));
}

private void rangeCheckForAdd(int index) {
if (index < 0 || index > this.size)
throw new IndexOutOfBoundsException(outOfBoundsMsg(index));
}

private String outOfBoundsMsg(int index) {
return "Index: "+index+", Size: "+this.size;

}

private void checkForComodification() {
if (ArrayList.this.modCount != this.modCount)
throw new ConcurrentModificationException();
}

public Spliterator<E> spliterator() {
checkForComodification();
return new ArrayListSpliterator<E> (ArrayList.this, offset,
offset + this.size, this.modCount);
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//SforEachRemainingfRt&, — M EIERFAB, —1MRBERER, BHSENITConsumerdiENXAY
%, ORERMARTTRRE
@Override
public void forEach(Consumer<? super E> action) {
Objects.requireNonNull(action);
final int expectedModCount = modCount;
@SuppressWarnings("unchecked")
final E[] elementData = (E[]) this.elementData;
final int size = this.size;
for (int i=0; modCount == expectedModCount &8& i < size; i++) {
action.accept(elementDatali]);
}
if (modCount != expectedModCount) {
throw new ConcurrentModificationException();
}
}

//iR[Elspliterator, BFH1TiTES, splitable iteratorr] 3 EhEAEE
@Override
public Spliterator<E> spliterator() {

return new ArrayListSpliterator<>(this, O, -1, 0);

}

static final class ArrayListSpliterator<E> implements Spliterator<E> {

private final ArrayList<E> list;//[F&¢E

private int index; // current index, modified on advance/split
private int fence; // -1 until used; then one past last index
private int expectedModCount; // initialized when fence set

/** Create new spliterator covering the given range */
ArrayListSpliterator(ArrayList<E> list, int origin, int fence,
int expectedModCount) {

this.list = list; // OK if null unless traversed

this.index = origin;

this.fence = fence;

this.expectedModCount = expectedModCount;
}

private int getFence() { // —IRfEMRT, #attfence /)
int hi; // (a specialized variant appears in method forEach)
ArrayList<E> Ist;
if ((hi = fence) < 0) { /- 1= HEHHYE
if ((Ist = list) == null)
hi = fence = 0;
else {
expectedModCount = Ist. modCount;
hi = fence = Ist.size;
}
}

return hi;

}
//1XF2 ASpliterator& | iRV A L, Ko 5EiEMIterator, 125 EASIBYEFITENDS—E8D
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EEIE— N HRYSpliterator{E/9iR[E],
/[ SpliteratorB 7T, NRITEANEVNEIFTEL S URENUII
public ArrayListSpliterator<E> trySplit() {
int hi = getFence(), lo = index, mid = (lo + hi) >>> 1;//BAFlo + hiZsBEE%, >>>HEHHTF

2
return (lo >= mid) ? null : // divide range in half unless too small
new ArrayListSpliterator<E>(list, lo, index = mid,//iF&index=min
expectedModCount);
}

//tryAdvancefi 2l EE N TR, Fillterator, WRABTRELE, MiREltrue, FNIRE]
alse
public boolean tryAdvance(Consumer<? super E> action) {
if (action == null)
throw new NullPointerException();
int hi = getFence(), i = index;
if (i < hi) {
index =i+ 1;
@SuppressWarnings("unchecked") E e = (E)list.elementDatal[il;
action.accept(e);
if (list. nodCount != expectedModCount)
throw new ConcurrentModificationException();
return true;

}

return false;

}

public void forEachRemaining(Consumer<? super E> action) {
int i, hi, mc; // hoist accesses and checks from loop
ArrayList<E> Ist; Object[] a;
if (action == null)
throw new NullPointerException();
if ((Ist = list) '= null && (a = Ist.elementData) != null) {
if (hi = fence) < 0) {
mc = Ist.modCount;
hi = Ist.size;
}
else
mc = expectedModCount;
if (i = index) >= 0 && (index = hi) <= a.length) {
for (i < hi; ++i) {
@SuppressWarnings("unchecked") E e = (E) a[i];
action.accept(e);

if (Ist.modCount == mc)
return;

}
}

throw new ConcurrentModificationException();

}
/1ZIERTEEER T2 DN T RTEED

public long estimateSize() {
return (long) (getFence() - index);
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}
[/EEFEFRNZSpliteratorGHLesFtt, BT LAEF =GR SpliteratorfSfsE A

public int characteristics() {
return Spliterator.ORDERED | Spliterator.SIZED | Spliterator.SUBSIZED;
}
}

//BR, IEAMTEINEE
@Override
public boolean removelf(Predicate<? super E> filter) {
Objects.requireNonNull(filter);//#IdnTLIER 2B NE
// figure out which elements are to be removed
// any exception thrown from the filter predicate at this stage
// will leave the collection unmodified
int removeCount = 0;//ZMIFSTT=AINEL
final BitSet removeSet = new BitSet(size);//{EFBitSetztKIFFEHRMIFRAYSet, BitSetZ2({ER
ERRFEE, TERAKRE
final int expectedModCount = modCount;//FiiEAImodCount
final int size = this.size;
for (int i=0; modCount == expectedModCount &8& i < size; i++) {
@SuppressWarnings("unchecked")
final E element = (E) elementDatali];
if (filter.test(element)) {//805R elementlLEcfilterdhrAOITEEARNE, NSiR[Etrue
removeSet.set(i);//{EBAIERFFEHMERAYINdex
removeCount++;
} }
szi(modCount I= expectedModCount) {//HRIEEMBHNEI, EZEERBRT, HiRiE, SEERF
=
throw new ConcurrentModificationException();

}

// shift surviving elements left over the spaces left by removed elements
final boolean anyToRemove = removeCount > 0;//FTFIECREDEEMIBR
if (@anyToRemove) {
[ EEMRIER. ..
final int newSize = size - removeCount;//itERISHKE, ERIFEEMIKE
for (inti=0, j=0; (i < size) && (j < newsSize); i++, j++) {//(i < size) && (j < newSize)&T5
— R
i = removeSet.nextClearBit(i);//B2;B#HI=&HJindex
elementData[j] = elementDatali];
}
for (int k=newsSize; k < size; k++) {//iEEEEENZSRE|H, GC
elementDatalk] = null; // Let gc do its work
}
this.size = newSize;
if (modCount != expectedModCount) {
throw new ConcurrentModificationException();
}
modCount++;//FAFICRALEIEONE THELEN, NXMEFETUABHE, HuEKMHH
Fee=eBr—ESIREREFR, REEHHE
}
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return anyToRemove;

}

k=34
@Override
@SuppressWarnings("unchecked")
public void replaceAll(UnaryOperator<E> operator) {
Objects.requireNonNull(operator);
final int expectedModCount = modCount;
final int size = this.size;
for (int i=0; modCount == expectedModCount &8& i < size; i++) {
elementDatali] = operator.apply((E) elementDatal[i]);
}

if (modCount != expectedModCount) {
throw new ConcurrentModificationException();
}

modCount+ +;

}

@Override
@SuppressWarnings("unchecked")
public void sort(Comparator<? super E> c) {
final int expectedModCount = modCount;
Arrays.sort((E[]) elementData, 0, size, c);
if (modCount != expectedModCount) {
throw new ConcurrentModificationException();
}

modCount++;
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