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BB : LT FTE SR AR A — LR S
List 1 Set BIX3%I

List , set #BR4/KE collection O List $5m | TTRBMNIEF , TTROUTEES |,

set R TREBNINF , TRATEE  EETHZSESRE . ( TRERTHNINT | (BRTREset i
BRBIZITRA Hashcode IRER , EUEHSLREER , MIASet BY object MREN equals (73i% , BHMist
fsforfEiR , EEREE TMrkiER , R LARIENES | (BEset REMAEN | BAMER | iz T RkEYSE
BRYE. ) SetFListRItl Set : MERTTEMERET , MERIBARNES , BAIMRAE5 ETHVENE.

List : FIEEESEM | ListATLIAISIBK , BERTENES | BANRTEIER , B EREMTHRENZE

HashSet RIAFRIEAES

6 Hashset & add (JJoEAT , FIMTTEEREFEENIKE | NMYERhash(E , BFHEEES equles FiLbEER,
Hashset Y add ()/5iE=(FF Hashvap BY add ()5i%. LA T2 Hashset EB73VRAD :

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

map = new HashMap<>(Q);

3
public boolean add(E e) {
return map.put(e, PRESENT)==null;

}

Hashmap B key 2ME—RY , FH_EEAYRASEILAEL Hashset iNIDHEREMZIES Hashmap B9key, FrLARS
EES ( Hashmap LbikeyBRBIEERM LR hashcode TELVER equals )

HashMap E&IEZLNBE , ATAFAREERZ2M ( RIFEEIRIPZ %iE
RIETAZR)?

REXELZEMN ;

WSEREMNELIEATIB |, B THEAIUE | NI XAEARNSIES SR EITEEERINEEEE—HER , Bizfl
BN SEEMREEE. FRLUXA NSRS S HNATE L EIFC A 1B9BS, BRIg—MER , LEAESIHIET | 1%
RIERBIRE PR , HATIOEG , MEEHTEUEEN , XBH&E cru FIIEEIRILLLE TIEB , ZIEASE TIfiEG
EBmE , KEBHINZMNEISBIAFT T ( LEARSIBARIEN ) |, BHATIOEG , KEBHITRE | BEIZLEAR
17, NESRBAREEZNEBAMARBEE ., XEHE , ek EEAIRLEB AN ES s T . RETH

BAZLER, AKE Hashvap &, REMRTEINRET AR ZNELBNERR , B2ESEET | T8
MERLEE T,

LEFMZAIR— M ERAERTEEMEM. NNER  RMSIEER—MEBERIEE | EEAIIEENE S
£ 7 BIERI0AY,
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SNER ERENRIBARIER |, RPN R EREHIIRE— TR |, BERERBMI—MEGE , BPARERNINEL
RN SICREAMINEIRASBEE. N

£EA

© 000 m

758

T B T AL SRR —2 , FAY BN — NEE N BRI — A,
HashMmap B9 BidiE

SEERMITRARR | SFMTSEIERIITRN Y, MRATEFTEEREX MHFEARDS ? 73 fa (8,
2 yu [BIU7E)---B SR AR K ESRLANEE FRUERIHE | IEBTH AW

T'&( resize \MIREFITESE | @ Hashvmap JIREBANMEARINITE |, M Hashmap MWSERREETT ZEEHE
ZHTTRN , WEMEET KEANKE |, LMEsEERAEZHITE. 22 1ava BENEERLTEET BN, Bk
EER— I FHEABEENEENNEA | MGERNB—IMIVERK , IIREEFZHIK |, FUEHAIKEE.

HashMap hashmap=new HashMap(cap);

cap =3, hashmap IBEN4 ;

cap =4, hashmap NBEHN4S ;
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cap =5, hashvmap IBE S ;
cap =9, hashvmap IBE 16 ;

R cap B2HINKF , WBEA cap , BUWAKXTF cap BIE—209nRIFHIEL.

HashMap 1.7 5 1.8 fY9 X3! , 188 1.8 T IHRLE(RAE , anfaIffiibad ?

HashMapZ5iaE
bucket
.. ]

table — : : {___j
o U0
- gC

o4 | 1

(OO C

£ I0K1.7 RZBIRRRAS , Hashmap AYESFIGESR | EF—MALRZMERAISEI , hash{EsRAIRHE |
HUSXI N5 RLARERAIZ T FAE,

IDK1.8 1, HE—hashfE ( Table £JTZ& ) AERT MEA/NTRT , BABLIRIERINAEFHET o
VREER—FLT B, IXFE IDK7 5 10k8 H Hashmap SCHIAUERKXH!.

ETETF JDK1.7.0_80 5 JDK1.8.0_66 I Hr

JDK1.76R
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EEA— Entry EUERFMEEERE | FikeyRY hashcode BUIERIREkeySHNEIEERAIE , 215 hashcode 18
@, 3#& hashcode BURERILZEERER ( hash collision ) , BPAXL key S#WEME Entry FHARIE—
BFE , X key SB—NER.

£ hashcode $SFIERIBRT |, LIt keyfd hashcode #MEE , IXMERATGESRIS , FPA put/get IBE
HARERERHXMER |, RN EENEERERR FRIRE] o(n)

JDK1.8¢58
EFA— Node EUUESRIFAEEUE , {BIX Node TIREREREEN , thAJRERLT RGN

o WNRIENMI key BJ hashcode HHE , BRAIXEkeytB S TENRZ Node FHEMIE—MEFE,
o WMERE—MEFERKey R BIT81 , [FANEREMFE.
o MERBIT T8N, BPASTEA treeifyBin EREL , EHEREIR VLN,

BBABDE hashcode 5T2AEE , BTLARMANTR , BEREMIETER | BRFEO(log n)IFFH
R Eiiput/gethURFRIEERERERE 0(log n)

IrESsRiEARSE  (BEREIEBEFFA okl. 8 AYFL , B—RE

keyAIXISR , HRIERARISEIL Y Compare #£[0

NSRBI compare [, BELIUSALEH (LETFUFA compare J3iA&RR[EI0 )

BB 0K1.8 Y Hashmap ESCIARIET ok1.7 B9

EERATAK SR T

[ Hashmap # put/get 1w 5% hashcode 1HEHIXTS

JDK1.7: put 0.26s , get 0.55s

IDK1.8 ( RSCIR compare #2[10) : put 0.92s , get 2.1s

{E2NRIEFRISCIL Y compare #2200 , ABA IDk1.8 HRY Hashmap FIMEBEBEXRIEF , IXIR put/get 100W4&
hashcode 1EERIXIS

JDK1.8 ( IEFASCEN compare #2[1, ) : put/get KHEFHEERTE320 ms £G4
final finally finalize

o finalAJLUEIRZE. TE. Hik  BINEFNZEREFMR,. BInSERNZHIEFEHES. BInEERXR
NZZER— NEETEWENEE.

o finally—RR{ERTEtry-catch{{iER , FEAMESERRR | BERIVE—EETIRB S E inallyXiBiR
h, FRAERBHURE | ZRABRESHT , —RAREMR—LXATRIRE.

e finalize2—\73i% , BT ObjectZAI—1N5i% | MObjectZIERMBERMIRE | 1z ALK EIES K
F . HFATAB system.gcQ FHiARAHE , LR EIESEBfinalize() , BIWEIR , — MNIRES AR
=EFIRT.

SRR HS|

iE5IA RES | AR | AR EINESKIZAREN
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Object obj = new Object();
User user=new User(Q);

BB objBSXIMAINIS: U obj . equels(new Object()); MIXHEE obj XIZXIFSME new Object BI—N5E
5|1, REY obj XNSIBAEERZE  WEASERERE , XEER(ILERRAZEELET.

RS IEeIns A RFEGEE 2R TR , AJLAEE LA FMA3sEN

Object obj = new Object();

SoftReference<object> sf = new SoftReference<Object>(obj);
obj = null;

sf.get();//BIHRSREINUTI

XA&RsFRISobjiI— X5 | Bidsf.get(7TATLAEIRMISR , BR , BXPISRBEAFCHFERWAIRISR
At , MREInull ; 205 |AEZRFSEIRMERFRITNE , ERERBIER T ERBETNRG BIE , TENEIH
BESCRFEIREE | IBFHEE | SAFAERN , BaiRXE0EFEE | NEIERIRREIRXLEHTE.

8551 A S RN EMAIEL , ATLABIS I FURSSEIR

Object obj = new Object();

weakReference<object> wf = new weakReference<object>(obj);
obj = null;

wf.get);//BRHERIRENUTT

wf.isEnQueued () ; //IREIEREHEIIREIKEERC PRI EIMATLIR

555 | BRAES XLAREIATEI |, sERTEIPIEIE 555 | FIEY RAYEWE | TG , HHiTid s REAREIAT |,
BREINUll, 355|AFERFIEIENRER CEFIIREWESIRC HRMGEI AR , ATLUBIYSS5 IR
isEnQueued FiAREINGSRESHIIREIKESIRC.

ThreadLocal FHE{FERZIZE5IF |

public class ThreadLocal<T> {
static class ThreadLocalMap {
static class Entry extends WeakReference<ThreadLocal<?>> {
/** The value associated with this ThreadLocal. */
Object value;

Entry(ThreadLocal<?> k, Object v) {

super(k);
value = v;

EES| A SAREESEME , TTEET 5 REBERIS(E , LB FUSsE



Object obj = new Object();

PhantomReference<oObject> pf = new PhantomReference<Object>(obj);
obj=null;

pf.get();//KimiRENull

pf.1isEnqueued() ; //IREIRENRFHEEMIR

RES | RS IR EWAIIHEERSAREN | BT EES | BAYgetTiRKITRENEIRIEIRE null | ELHBHA RS
. ESIREERTRIINSGESGESENRERRR.

JavaiRENREIRI =T

1B newXISSEIREIE 2. WIS ERIZSEIREIHNE 3. BI 22 LRSI

public class Student {
private int id;
String name;
protected boolean sex;
public float score;

public class Get {

/ /EREREIHEI =F 750

public static void main(string[] args) throws ClassNotFoundException {
//BR— (BEEIINSR)
Student stu = new Student();
Class classobjl = stu.getClass();
System.out.println(classobjl.getName());
//ARZ ( FrEEd R - 1A )
Class classobj2 = Class.forName("fanshe.Student");
System.out.println(classobj2.getName());
//BR= (8BRS )
Class classobj3 = Student.class;
System.out.println(classobj3.getName());

JavaREitNEl

Java REBIREETIREF , MTHEE—DE | EREBIREX D EAFFERIENDE | WTHEE— M II5ERRE
BREIES— M BIATTE. XAEE TSR E RN SIS AR SR ATT I EA9TNEERR Y Java RIS
.

Class 255 java.lang.reflect ZEE—FCIT RETHIRE ST 7 285 |, 1ZBEB ST Field,Method,Constructor 25 (&
ANEELI Y Member ££0), XEREIRRIKRETH JVM TEIETTHIEUEERT , FLARTARIZEEI AR

XEHRFUATLAGERS Constructor BIEFTAINISR , F get() A0 set() 757 ASEEFHESLS Field XISKERRIFER . A
invoke() 73iA&TAAS Method Y&XKERRYGIA. 50, BRILAER getFields() getMethods() #0
getcConstructors() FREFINGZE , LUREIFRTRFER , 7% , URMESRHNSRIEE. XFEEZNRIER
METEE TR e Tk , MEREN AT BT AIERS.
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import java.lang.reflect.Constructor;
public class ReflectTest {
public static void main(String[] args) throws Exception {

Class clazz = null;

clazz = Class.forName("com.jas.reflect.Fruit");

constructor<Fruit> constructorl = clazz.getConstructor();
constructor<Fruit> constructor2 = clazz.getConstructor(String.class);

Fruit fruitl
Fruit fruit2

constructorl.newInstance();
constructor2.newInstance("Apple");

}
class Fruit{
public Fruit({

System.out.printIn("ZCESHhESE Run. ... oot . DF
3
public Fruit(String type){
System.out.printIn("B&HIESE Run. ... .... ... "+ type);
3
3
EITER . TESHEEE Run......... BESHEEE Run......... Apple

Arrays.sort f1 Collections.sort SCHR[RIE F1X 5!

CollectionfdCollectionsX 3l

java.util.collection B—MEEENO. BRETNESHSHTEARENBERZEOSGZ.
java.util.collections EFXIESRA—NEE , MMM —FIESHELINESMESHIER. HF.
HIEREFERE. ARIRERAE (Shuffling) | ¥ (Reverse) . BEFFBRITTE (fill) . M (copy ) . 1R
[ElCollectionsHER/\jtE ( min ) . IR[E|CollectionshiRAITE ( max ) . IREREERFIFFHRERHIEER
TRFIRATERIAMIE ( 1astIndexofsubList ) . IREHEERFIFRPEIREIUETE BIRFIFRAIRIBMAE

( IndexofsubList ). RIBISERIIERBEAEIEETIFRFPAITTE (Rotate ) ;

L FCollections.sort/iAREFMEAAarray.sort/5i% ,

public static void sort(object[] a) {
if (LegacyMergeSort.userRequested)
legacyMergeSort(a);
else
ComparableTimSort.sort(a, 0, a.length, null, 0, 0);
3
//void java.util.ComparableTimSort.sort()
static void sort(object[] a, int lo, int hi, Object[] work, int workBase, int workLen)
{
assert a != null & 1o >= 0 & 1o <= hi & & hi <= a.length;
int nRemaining = hi - lo;
if (nRemaining < 2)
return; // Arrays of size 0 and 1 are always sorted
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// If array is small, do a "mini-TimSort" with no merges
if (nRemaining < MIN_MERGE) {
int initRunLen = countRunAndMakeAscending(a, lo, hi);
binarysort(a, lo, hi, 1o + initRunLen);
return;

legacyMergesort (a) : I3HHEF comparableTimsort.sort() : Timsort HEF
Timsort HEFERES T EFHEE ( merge sort ) FHEAHER (insertion sort ) T HATHEFES X
TimsortfYiz/NIF2

TimSort BiEA T IR FFER o BRSBTS BEFEP o RIMERERIR | BRNEREA R R RHT 7o
X. HFEUSMARNREMAE— M EREE  ME— MR- X, EhE— o Xi— run, $XHX
L6 run 5l , 8IRE— run BRIEHNEITEFH. BREHSBERA rundFHE—1 run, SHIIERR
FEikH. SHBEZBFEEER run | XEPEER ERIRE runBHEIRFI— run HLE, XEHXAMGRIEY
run {EEHEFFIIER.

4= FRITER |, TimsortENAANiTiEEE
(0) tMIEEKENTFEME , BEER-SEAEIFEL
(1) FRFArun , HAK

(2) EZ=HNEFHrun
LinkedHashMap BIRFE

BT LinkedHashmap BUIHIAIRFE4FR , ATHGIE— LRU (Least Recently Used) BIERMFERESRER.
E—LHFRINEFT- R0 ehcache AYEIASREE ( LRU ) FLETE LinkedHashmap L3 EHY.

Cloneable EOCINEIE

CloneablefZz&javafF AP ERIN—MEO . BRFRRE— N EAILHIREBISE BN RIS — M ERISESIF |,
IR XEAMRAYERLERENSREL  MARENEN , #H—55 , BURE— 1 EALAhEFRAVE.

EFAISET | FULAIRELNA—FPHRE , MR RPIFRIRS | MR RBEEFRPEFREHITS
IEBH TR IURERNE | BATERANEREFIREERTK , MEREESXETRMEMRHITES , MNFRLFEE
B&EENIhaeRIRIICT oneablefO , FESclone O73i% , BATLUET AT one O 75iERIT TV B St SEHISL )
EIIIRE

FENRES)FZEN(LXEH) 2R NMURIBRIMS , TRECHHESH , HAFE | WEfEdeleteAIRHERLIE
A, BEFRMOXFFRZava, BAavaBsiEEMSRAIE , EXTRENCRER)FIRENCEES) | Fi)
EEREETRBHNEN , BABRXAMESEESLBATTRANIEE,

EELEIEE IS UENNSEAS ( BENGHINELRTE )  MAEINSKES05 BERNISR. FE
MRS AS |, MEEINRE S5 | RERNFENSR. SFIRIEEMMBE | X% Al FEEXT 81 AY5|
F3, Bl HEEXTS c1 RISIA. EEN AL 188 A2 , A2 PERABAEXT 81 BI5|A , 81 FKABEXT c1 AI5|
. FENNEXSEENANEIT , TN AL 53 A2 , A2 FEE%F 82 ( BL Y copy ) BI3IA, B2 FEE
Xt c2 ( cl1f9 copy )HISIA.
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EARXclone()73ERHTHE |, MIEALLSESEIRINISREIAEEN

S P RLAR AL IBN

ﬂ [ #9% Excepton o8 wmmm' |

 EEEEASEERNNTE
‘ @iz | BHRR, FTEREELANT
| st

| Throwa bile

SCGLException rl/' [F!untimaExcaptinn]

ClassNotFoundException

thmeticE xc o

NullPointerExce iN

NumberF ormatExcepti

& i

Checed B, HAFLALREXRS

JavatREERE T —LBANEE , X&KL Throwable ATRER .,
Throwable X R4 HErrorZEF]Exception,

HIR © ErrorRLARAMBRIFRAISEN , RFRTIVMABRBEIR, R BERIEFRBEERIE | ErrorfRDHIL,
Eitt , FBRFRLZKITException IREM DX FIISFFESE,

FE © ExceptionLARAAIFR | KREFZITIAZNSMARELRENSM. LK) avaREENBIER |
EERELEZO.
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*b‘ StackOverFlowError

» VirtulMachineError
—)l Error » OutOfMemoryError
» AWTError
—bl EOFException J
Throwable > IOException
» FileNotFoundException
—>| ArrithmeticException ‘
—» Exception — — -
—>|M|5:i|nchﬁuurn:uExc-.:puun|
—DIL'.IassNotFoundExccptiml
L»{ RuntimeException » NullPointerkixception |

—)I llegal ArgumentException |

—DIAITay]ndux(]ulD th-und:-‘.ExucpliunJ

UnkownTypeException

h

R EBARIE Javac FERIMIEER , BEEXDNX.

JEEESE ( unckecked exception ) : Error F1 RuntimeException LARAB(IA9FZE. javac FEFRIFAT,
TLREFRIXENSE | AEREEFCEXERE, TUNRER , HIITLRSHBLE (£ try..
catch.finally ) XHHIRE  BAILARGE, WFXERE  BIIMZEENRE , MARESBETFELIEREL
H ., XFNFERENREZF2EERIBE™. WBROFEIR ArithmeticException , fEIRAVSEBISEEIFLIATE
IR ClassCastException , #U¢HZ5|#5R ArrayIndexoutofBoundsException , {ERRTEXTH

NullPointerException &5,

MESE ( checked exception ) :F&7T Error F] RuntimeException WEHERE. javac BHIEKREFRR
FIXENFEMINELIETE (A try.catch..finally 8& throws ). FEFEAR try-catch {BEHH

REFHE , EARthrows FAFBIIHE , BRUREEFSEE. XENSE—REREFSETINESERY.
NEFOREISI TESMARIMIINET |, MEFRITETRBFP I IFEREHEENER | TEEFRMAIZXEF

S ERZIESE. U sqLException , IOException , ClassNotFoundException 5,

EEERE | MEFEHREENT javac SR | XESEITERRIIES 7.
wait fll sTeep BIXZI
BT

public class Thread implements Runnable {
public static native void sleep(long millis) throws InterruptedException;
public static void sleep(long millis, int nanos) throws InterruptedException {
if (millis < 0) {
throw new IllegalArgumentException("timeout value is negative");
3
if (nanos < 0 || nanos > 999999) {
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throw new ITlegalArgumentException(
"nanosecond timeout value out of range™);

3
if (nanos >= 500000 || (nanos != 0 & millis == 0)) {
millis++;
}
sleep(millis);
h
//..

public class Object {
public final native void wait(long timeout) throws InterruptedException;
public final void wait(long timeout, int nanos) throws InterruptedException {
if (timeout < 0) {
throw new IllegalArgumentException("timeout value is negative");
3
if (nanos < 0 || nanos > 999999) {
throw new I1legalArgumentException(
"nanosecond timeout value out of range");

b
if (nanos > 0) {
timeout++;
}
wait(timeout);
I
Al o c

1. sleep KH Thread 2%, 1 wait KH object 3£, 2, RFERsleepHiERERME , Mwait &N T
B, REEMEETLERRSEIREESE.

3. wait, notify#l notifyall RESEREIEEG ESEREIEHIRETEER |, M sleep RILATEEEMESFER(FE
FESeE)

4, sleep WEPFRFE , M wait , notify # notifyAll AEERHRBRE

(1) sleep JTERBT Thread KH5iE , FRLE—MHBENERINS | FE—ENNEZE  BaIEERHNEIRT
BITRES , AFEBEHNETRE , BNEIERAENSINESAZAETHRENE , —MAERIEAT sleep
HiEZfE ARSI ERNRENSHY | FIAEHASHMEMEHIEIRANET. (B sleep RITEPIY
EPE U EMBNSARTEN interrupt() F=4 InterruptedException & , MRIRAVEFARHERX N R
B EERSRERL , HA TERVINATED R, ANRIFREFBIR TXNRE | PBAEFMIYLLNITcatchig
FR(ATREERR finally IEAR)LUIRLUSAMCES.

TR sTeepO ITER—NEFSTE , HEIRRMBRILRINGRER , BT t.sTeepO ILRIRHAN sleep , Xt
FIMERIEIRAY , ERSREIRIZAER sleep MAR t £i2

(2) wait JBF object BIFRTGE , —B—ISARTwaithix , WRERA notify ) F notifyal1Q Ak
IREEIZHIE NREFEREE N R LNEHNELH  BATRARAT waitO f§ , XNMEEMSBEREHFENRE
BEER , MARTFIXMEERT wait(Q HENS, wait() HEBEESE wait ISP AT s E IS
AR interrupt J5AMFE .,



BEAFRINTSHER

XHF Java FEARWGM  BUUTHRHAR  XEBEEAPELEZZINZHEIAE
ESHIAL - MR R REIEEE N SATTHEIINRE  HERAERERKE , W0 :
//RBIEEVGE  FHSEEEHENKE | BERFZNBMAEZEEIIKE 4
String[] computers = {"Dell", "Lenovo", "Apple", "Acer"}; //®

//RBIEEVRE  FHSEEEHENKE , BRRFANBNREZIENIKES3
string[] names = new String[]{"SMAZ", "XKIf", "#EF"}; //@

SR - WA RREF R B AUEESANKE , BRRAEIES N RO EMIRE , W0 :

//RBIEETHANKE , HEEETIAEIEENRE  (BRRFSANASESE TS EYIREnuT]
string[] cars = new String[4]; //®

R Java FETERSIARBNEE | LA ERTVTVIREEGITE | =M 8EEREPN S E BN TERT
A

cars

names

— 4

computers

Mainfg[X

HENTF

B EEAH , #5ntnl  BFRRERSBEENAKE , BERRACEENERIESE T , MalSHRt
A BFREXSEERUISEVSRNE  (BEEA Java HEESIFRENTE | FIEREASN TEZSER
THHAWE null |, SRRREREAIGHEDRER—HR | RIRREREEINGEEE | BBANRFSEARNLE
B EXINAIRIAEO,
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