


[TakeT java.lang

e He HYXXHO MMNopTUPOBaTbL — HEABHbLIX Import

e KJ1AaCCbl.
Object
Number, Integer, Byte, Short, Long, Double, Float, Boolean, Char
Math, Biglnteger, BigDecimal
String, StringBuffer, StringBuilder
System, Runtime, ClassLoader, SecurityManager

Class, Enum
Throwable, Exception, Error, RuntimeException

Thread, ThreadGroup
e MHTEpdreunchl

e Cloneable
e Runnable




Knacc Object

e Da30BbLIN Kacc nepapxmm Knaccos Java
e NPenoK BCex Knaccos (M MaccuBOB)

e HesABHOE paclumpeHune

class A extends Object {
}




Knacc Object

meToabl knacca Obiject:

* He rnepeornpeanendemblie

o final Class<?> getClass()
o final void wait()
o final void notify()
o final void notifyAlL()
e MepeonpenendemMble

boolean equals()

int hashCode()

String toString()
protected Object clone()
protected void finalize()




e boolean equals(Object obj)
obj1 == obj2 — true, ecnu cchbinka Ha OAWH U TOT XXe O0ObEKT
obj1.equals(obj2) — akBnBanNeHTHOCTL 3HAYEHUM
pednekCUBHOCTL: X.equals(x) == true

cummeTpuma: x.equals(y) == y.equals(x)

TPaH3NTUBHOCTL: X.equals(y) == true && y.equals(z) == true,
— X.equals(z) == true

NMOCTOAHCTBO
ecnu x = null, To x.equals(null) == false

npwn nepeonpeaeneHnm — cpaBHEHME BCEX 3HAYaLLMX NOsen




MeTton hashCode()

int hashCode()

ecnmn obbekT He moandurumnpoBarncsd, To hashCode He
NOMKEH MEHATLCS

ecnu x.equals(y) == true, To x.hashCode() == y.hashCode()

ecnn aBa oobekTa He akBuBaneHTHbl, TO hashCode He
06s13aH 6bITb pa3HbIM — KONNN3uns

Nno ymosn4aHuo o0bIYHO BO3BpallaeT agpec oobekTa

npu nepeonpeneneHnm — CKopocTb, MUHUMM3aLUS
KONN3nn



MeTopg toString()
String toString()
Bos3BpallaeT TeKCTOBOE npeacraBneHne obbekTa
HesiBHO BbI3bIBAETCA MPU KOHKaTeHaLUun CTPOKN N 0DbekKTa
"Hello" + obj

"Hello" + obj.toString()

o [Ina Object — Bo3Bpawaet ClassName@hashCode,,




MeTopn clone()

o protected Object clone()

e BosBpallaembi 0ObEKT crieayeT nonyyarb C NOMOLLBIO
Bbl30Ba super.clone()

Knacc gormkeH peanusoBbiBaTb MHTepdenc Cloneable
(MHTEepdenc-meTka)

Object He peanuayeT Cloneable

Object.clone() cosgaet "mMenkyto" Konmo — KONUPYHOTCS
TONMbKO 3HAYEeHUS noneun




MeTtog finalize()

e protected void finalize()

e Bbi3biBaeTcs cbopLimkomMm mycopa nepen yaaneHmem
obObekTa

e [lpegHa3Ha4yeH ans ocBobOXAEHUSA CUCTEMHBIX PECYPCOB

e Metoa Object.finalize() HU4ero He genaert




Knaccbl 000/104KN

o Konnekuun He MoryT cogepxaTb NPUMUTUBHbIE ANTEMEHTDI
Obono4yka — npeacTaBneHmne B BUae oobekTa

abstract class Number

Byte, Short, Integer, Long, Float, Double: extends Number

Character

Boolean

\oid — oDbbeKkTHOe npeacraBneHme Tmna void




Number

e ABCTpPaKTHbIN KNacc

e MeToabl

byte byteValue()
short shortValue()

int intValue()

long longValue()
float floatValue()
double doubleValue()

e [Notomkn — Byte, Short, Integer, Long, Float, Double




MeTtoabl npeobpa3oBaHUs

e NPUMUTUB <> ODBEKT

e KOHCTpPYKTOpP Integer(int), static Integer valueOf(int)
e int intValue()
e aBTOYyMakoBKa/aBTOpacrnakoBKa
e CTPOKA <> OOBLEKT
e KOHCTpPYKTOpP Integer(String),static Integer valueOf(String)
e String toString()
e CTPOKaA < NMNPpMMNTUB

o static int parselnt(String)

° m + int




ABTOYyNakoBKa 1 aBTOpacnakoBKa
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Integer a = Integer.valueOf(5);

int 1 = a.intValue():

Integer a 5;

int 1 = a;

Integer a = 500; Integer b = 500;
e b.equals(a) - true; b == a - false
Integer ¢ = 10; Integer d = 10;

e c.equals(d) - true; c == d - true!



MeToabl cpaBHEHUS

e interface Comparable<T>
e 1nt compareTo(T)
e static prim compare(prim, prim)

e boolean equals(Object)




Integer, Long::pabota ¢ butamm

e static int bitCount(int)
static int highestOneBit(int)
static int lowestOntBit(int)
static int numberOfLeadingZeros(int)
static int numberOfTrailingZeros(int)
static int reverse(int)
static int rotatelLeft(int, int distance)

static int rotateRight(int, int distance)




Integer, Long :: 6be33HakoBble Lenble

e compareUnsigned(x, y)
divideUnsinged(x, y)
remainderUnsigned(X, y)
parseUnsignedInt(String) (parseUnsignedLong)

toUnsignedInt(x) (toUnsignedLong)

toUnsingedString(x)




Boolean

- F e (e L

e comparelo

e TRUE.compareTo(TRUE)=0

e FALSE.compareTo(FALSE) =0
e TRUE.compareTo(FALSE) = +

e FALSE.compareTo(TRUE) =-

e parseBoolean(String), valueOf(String)

e true, ecrnin cTtpoka cogepxut "true” 6e3 yyeta perncrpa

e flase, ecnun He cooepxuT




Character

e char — 16 OuT

Unicode (cHavana 16 out, notom 21)

« U+0000 ... U+10FFFF

e U+0000 ... U+FFFF — Basic Multilingual Plane
UTF-16

e \uD800 ... \uDBFF — high surrogate
e« \uDCOO ... \uDFFF — low surrogate

int toCodePoint(char high, char low)
char[] toChars(int codePoint)

MeToabl npuHUMatoT unm char unum int:

e isDigit, isLetter, isSpaceChar, isLowerCase, isUpperCase, isTitlecase
o toLowerCase, toUpperCase, toTitleCase
« DZ (upper), DZ (title), dZ (lower)




e CTpOKa — KOHCTaHTa

e String s = "Hello";
s = s.replace('e’, 'u') — co3pgaeTcs HOBbIN OOBLEKT
KoMnunaTop coxpaHsieT CTPOKKU B MNyI

"Hello, " + "world" == "Hello, world"

MeTopn intern() nomMeLlaeT CTPOKY B Myrn, ecriv ee Tam




KoHcTpyKTOpbI String

String()
String(byte[])
String(byte[], int offset, int count)
String(charf])

String(charf], int offset, int count)
String(int[], int offset, int count)
String(String)
String(StringBuilder)
String(StringBuffer)




MeTtoabl String

e int length()
char charAt()
int codePointAt()
String concat(String)
String substring(int begin, int end)
int indexOf
int lastindexOf
boolean compareTo()
String replace()
String trim()
static String valueOf()




StringBuilder n StringBuffer

o StringBuffer — notokobe3onacHbIN

e StringBuilder — ObICTPbIN

e KOHCTpPYKTOpPbI
e StringBuilder()
o StringBuilder(String)
o MeTogbl
String toString()
append(X) — ncrnosb3yeTca rnpu onepaunm + co CTpokamu
insert(int, x)
deleteCharAt()
setCharAt()
replace




e KoHcTaHThl PI, E

e MaTemMaTn4ecKkune q3yHKLI,I/II/I




e System.in, System.out, System.err — ctaHgapTHble NOTOKK

e Console console()

e printf(), format()
e readLine(), readPassword()

exit(int status)
e 0 — ypa4yHoe 3aBeplleHne

getenv()

getProperties()

getSecurityManager()
e checkXXX()
currentTimeMillis()

e nanoTime()




ObpaboTka NCKMOYEHNN

e McknountenbHasa cutyauusi — cobbiTve BO BPEMS
MCMOMNHEHNSA NPOrpaMmbl, HapyLlatoLLee HopManbHbIN
Npouecc NCMOMHEHUs Koaa

e 3 TUMA UCKITHOYEHUMN:
1) cknioyeHus, nopoxgaemMslie nporpaMmMHbIM nyTem
2) VcknodeHuns, BoO3HUKaKLLMe B BUPTyaribHOM MalLnHe
3) Owmnbkn

e VckntoyeHna MoryT ObITb:

e KOHTponupyemble (1) — gormkHbl ObITb 06paboTaHbl NN 06bLSABIEHD
B 3arofioBKe MeToaa

e HeKoHTposnupyembie (2 n 3)




e Throwable — aprymeHT MHCTpPYKUMM catch

e NOTOMKU: Error n Exception
e Error — owmnbka, obpabatbiBaTb 6ecnonesHo (OutOfMemory)

e EXxception — KOHTPONMPYMOE UCKIOYEHME, OOMKHO ObIThb
obpaboTaHo nnu nepegaHo Bbi3blBalOWEMY METOAY.
BuibpacbiBaeTca MeTogamu B 3apaHee M3BECTHbLIX y4acTKax Koga

(FileNotFound)

o nopgknacc RuntimeException — HeKOHTpoNMpyemoe UCKNYeHe,
00ObI4YHO BblbpacbkiBaeTcs BUpTYaribHOW MalmnmHon. OOblMHO — Oar B
noruke nporpaMmmbl. MoXXeT BO3HMKHYTb B N1l0OOM MecTe 1 B ntoboe

Bpema (NullPointer)




ObbsiBNeHne n reHepaumsi UCKNOYeEHNA B METOAE

public void m() throws MyException {

throw new MyException("No data file");

public class MyException extends Exception {

}




ObpaboTKka UCKIIOYEHUS

} catch (MyException e) {
System.out.println("A-a-a! Mol BCce yMpém!"),;
System.exit(666);

} catch (Exception e) {

System.out.println("Wnn He Bce...");

} finally {

// 3aKpbiTb pecypchl




finally BbinonHaeTca sceraal

public int test() {

try {
return 0;

} finally {

return 1;

System.out.println(test());




try c pecypcamu

e pecypc aormkeH peanusoBbiBaTtbk MHTEPdenc AutoCloseable

try (Scanner s = new Scanner(System.1in)) {

} catch (IOException e) {
}
e Mpu BbIXoAe 13 Onoka try bynet BbizBaH MeTof, close()




[TOoTOKM BbINOSTHEHUSA

e [lpouecc nmeet cobCTBEHHbLIN KOHTEKCT UCMONHEHUS,
cOOCTBEHHbLIN HAbOp pecypcoB, CBOK BbIAENEHHYIO NaMATb.

e [NoTok (thread) cywecTByeT BHYTpU npouecca, 4enuT namsTb
N pecypcbl C APYrmMMu NOTOKaMMm.

e [loTOKM B JVM

* CUCTEMHbIE MNMOTOKMU.

OCHOBHOM NOTOK BUPTYyaslibHON MaLUUHBbI
cbopLimk mycopa
NOTOK Nepuoanyecknx 3agad
NOTOK AMHAMMNYECKON KOMMNNALNK
* NpUKNagHblie NOTOKU

¢ OCHOBHOW NOTOK (Main)
o cO3faBaeMble NporpamMMHbIM NyTeM




 public class Thread implements Runnable

e 2 BapuaHTa co3aHuns notoka

1) public class A extends Thread {
public void run() { /* Teno notoka*/ }
}
new A().start;
2) public class A implements Runnable {
public void run() { /* Teno notoka */ }

}
new Thread(new A()).start();




Thread.sleep(1000); // cnatb 1 C
} catch (InterruptedException e) { }

try {
t.j0oin(1000); // oxupaTb 3aBepuweHus t B TeyeHune 1 c

} catch (InterruptedException e) { }
t.interrupt(); // yctaHaBnueaeT ¢nar npepbiBaHUs
if (Thread.interrupted() { // cbpacboiBaeT ¢nar

throw new InterruptedException();




MHOXeCTBEHHbIN OOCTYMN K NepeEMEHHbIM

class A {
int counter = 0;
public void up() { counter++; }
public void down() { counter--; }
}
1) nonyynTb 3Ha4YeHne counter
2) yBeNNYNTL/YMEHbLUNTb 3Ha4YeHne Ha 1

3) coXpaHUTb HOBOE 3HAYEHME

aencreue 1) 1) 2) 2) 3) 3)
CTeK 0 0 -1 1 1 -1
counter 0 0 0 0 1 -1




class A {
int counter = 0;
public synchronized void up() { counter++; }

public synchronized void down() { counter--; }

}

Mobon 0b6bEKT MMeeT MOHWUTOP

[TOTOK MOXeT BbINONHUTL synchronized MeTon, TONBKO
3axBaTUB MOHUTOP

[lpn BbiIXxOOE M3 MeToda MOTOK ocBoboxpaeT MOHUTOP

[Ins yMeHblleHUA BPEMEHU 3axBaTa MOHMUTOPA MCMNONb3YWTCH
6bnokn synchronized

synchronized(Object) { }




Moaundukartop volatile

e [lepemeHHble Knacca — obune anst BCeEX NOTOKOB

e [lOoTOKN MOIYyT COXPaHATb 3HA4YEHUA obLLMX NnepeMeHHbIX B
JTOKaJ1IbHOM Kalle

e Mogndukartop volatile ykasbiBaeT, 4TO 4OCTYN K 3TOU
nepemMeHHON N3 NOTOKOB OOJIKEH NPOU3BOANUTLCSA HANPsMYHo




e MeTtoabl wait(), notify(), notifyAll()

e [1n9 Bbl30Ba 3TUX METOA0B NOTOK JOMKEH MMETb MOHUTOP
[aHHOro oObekTa, MO3TOMY OHU BbI3bIBAOTCS B
CUHXPOHU3NPOBaHHOM Brioke nnmn meToae.

wait() - NOTOK NoMeLLaeTcs B CMUCOK OXUOaHUS U
ocBoboXxgaeT MoHUTOP. [ocne Bbixoda U3 crincka

oXnaaHug, OH MOXET MOoMNyYnUTb MOHUTOP, N 3aBEPLUUTDL
MmeToa walit.

notify() - BbIBOOUT N3 CNXUCKA OXUOAaHUA O4NH U3 MOTOKOB.

notifyAll() - BEIBOOUT N3 cnnucka oXXngaHusa BCe MOTOKM.




LOuarpamma pabotbl wait/notify

start()

boolean flag = false;
int value; get() ' BLOCKED

synchronized void put(int i) { _’wait() BLOCKED
while(flag) { wait(); }

flag = true; value = i; WAITING put(5)' I true I

notifyAll();

} [WAITING| notify(” [true | [5]

synchronized int get() { notify()"," |FINISHED Ifalsel
while(!flag) { wait(); }

flag = false;

notifyAll(); FINISHED
return value;

return




CocTodaHMg noToKa

sleep(time

OKOH4YaHune

aboTbl
aucnertyepusaums P

3axBaT MOHUTOpa
synchronized

oXugaHue MoHuTopa
synchronized




[TpobnemMbl MHOrONOTOYHOCTM

e B3ammHaga bnoknposka (deadlock)

e PecypcHoe ronogaHue (starvation)

o 3auuknueaHue (livelock)




naket java.util.concurrent

e VicnonHutenu

interface Executor : void execute(Runnable)
interface ExecutorService : Future submit(Callable)

interface Callable<V> : V call()
interface Future<V> :V get()
interface ScheduledExecutorService : ScheduledFuture schedule()

o Peanusauum

e class ThreadPoolExecutor
e class ScheduledThreadPoolExecutor

e BcrnomoratenbHbIU Knacc

e Executors

o co3naHue ExecutorService, ScheduledExecutorService, Callable




naket java.util.concurrent.locks

e NHTepgeunc Lock
Lock 1 = new ReentrantLock();
L.lock(); // tryLock()
try { /* pocTyn K 3awWuweHHoMy pecypcy */ }
finally { l.unlock(); }
nHtepdenc Condition
Condition ¢ = l.newCondition();
L.lock();
try {
while(flag) { c.await(); }
flag = true;
c.signal();
finally { l.unlock(); }




naket java.util.concurrent.atomic

e CooepXxuT Knaccol Ang peanusauum atoMapHbIX onepauunm
class A {
AtomicInteger counter = new AtomicInteger(0);
public void up() { counter.incrementAndGet(); }

public void down() { counter.decrementAndGet(); }




java.lang.reflect

e Knacc java.lang.Class

e [lonyyeHne obbekTta knacca Class

e new A().getClass();
e Class.forName("A");

e A.class
e MeToabl

Field[] getFields()

Method[] getMethods()
Constructor[] getConstructors()
isinterface()

iIsArray()







Konnekuuu

Konnekunu npegHasHa4YeHbl Ans rpynnmpoBKN 0ObEKTOB

{onnekyunm MOTYT XPaHUTb TOJIbKO CCbIJTOYHbIE TUTIbI

Konnekumn ncnonb3ytoT 0600LLeHHble TUMbl JaHHbIX




O600LeHHble TUMbI

Stack a = new Stack();
a.put("Hello"); // void put(Object)
String s = (String) a.get(); // Object get()
Stack<String> b = new Stack<String>(); // Stack<>()
b.put("Hello");
String s = b.get();
class Stack<T> {
private T object;
void put(T t) { object = t; }
T get() { return object; }




OrpaHuyeHne napamMeTpoB TUNa

e class NumberStack<T extends Number> {
public int intValue() {
return T.intValue();




[MpuBegeHne TMNoB 1 LLIAGOHbI

Number n = new Integer(10);
Stack<Number> s = new Stack<Integer>(); // error
Stack<Integer> He notoMok Stack<Number>

Stack<?> s = new Stack<Integer>();

Stack<? extends Integer> = new Stack<Integer>();




CTunpaHue Tunos

e Ha ypoBHe BMpTYyanbHOM MalnHbl 0000LLEHHbIE TUMDI
OTCYTCTBYIOT — 3aMEHSAKTCA Ha "Cblpble”

o [lobaBnsieTcs npuBegeHne TUMNOB

e COBMECTUMOCTb C NpeablaAyLLnMN BEPCUAMUA

e [loTeHUManbHast BO3MOXHOCTb HECOBMNAOEHUA TUMOB




Nutepdrenc Collection<E>

e int size()
boolean isEmpty()
boolean contains(Object)
booelan add(E) // true ecnun konnekuns nameHunaco
boolean remove(Object) // true ecnn Konnekuns nameHunaco
Iterator<E> iterator()
void clear()
containsAll(), addAll(), removeAll(), retainAll()

for (E e : collection) { e }

for (lterator i = collection.iterator(); i.hasNext(); ) { i.next();




NHTepdenc Set<kE>
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e MHOXeCTBO (HET MOBTOPAIOLLNXCA 3NEMEHTOB)

s.containsAll(t) - true, ecnu t — NOOAMHOXeCTBO S
s.addAll(t) — obbeguHeHue s n t
s.retainAll(t) — nepeceyeHne s n t

s.removeAll(t) — pa3HocTb s n t

HashSet — camas bbicTpasi peanusauyusi, HET Nnopsiaka
TreeSet — megneHHasa peanusauud, HaTypanbHbIV MOPAOOK

LinkedHashSet — cpeaHas ckopocTb, Nnopsiaok JobaBneHus




NHTepmenc List<E>
e Cnuncok nnun nocrnegoBaTerbHOCTb — UHAEKCcaUUS

E get(int)

E set(int, E)

void add(int, E)

E remove(int)

indexOf(Object)

lastindexOf(Object)

listlterator() // hasPrevious(), previous()

ArrayList — onTumanbHasa peanusauyms

LinkedList — gnsa 6onbLlioro Yyncna BCcTaBoK-yaaneHum




NHTtepdenc Queue<kE>

e Ouepenb

add(E), E remove(), E element() - nckniodyeHne

offer(E), E poll(), E peek() - cneunanbHoe 3Ha4yeHune
LinkedList — copTtupoBka FIFO

PriorotyQueue — copTunpoBKa No 3Ha4yeHuto




NHTepdenc Deque<E>

e Ouepenb + cTek
addFirst/Last(E), E removeFist/Last(), E getFirst/Last()
offerFirst/Last(E), E pollFirst/Last(), E peekFirst/Last()

ArrayDeque
LinkedList




NHTtepdenc Map<K,V>

e XpaHUT Napbl KNOY-3HaYeHNE
V put(K,V)
V get(K)
V remove(K)

boolean containsKey(K)

boolean containsValue(V)
int size()

boolean isEmpty()

Set keySet()

Set entrySet()

Collection values()

HashMap
TreeMap
LinkedHashMap




knacc Collections

e CTaTU4YecKne MeToAdbl, BO3BpaLlatoLme:

e CUHXPOHM3MpoOBaHHLIe Konnekuun synchronizedCollection()

e Hemoaunduumpyemble konnekumn unmodifiableCollection()

e nposepsaemble konnekunn checkedCollection()
e ANropUTMb
sort()

shuffle()
reverse()

fill()

swap()
binarySearch()




CopTupoBKa (0TAenbHbLIN KoMMnapaTop)

public class A {
public static void main(String[] args) {
List<String> list = Arrays.aslList(args);
list.sort(new C());
for (String s : list) { System.out.println(s); }
}
}

class C implements Comparator<String> {
public compare(String sl1l, String s2) {
return sl.length() - s2.length();




CopTupoBKa (CTaTuvyecKkuU BNOXKEHHbLIN Knacc)

public class A {

public static void main(String[] args) {
List<String> list = Arrays.aslList(args);
list.sort(new C());
for (String s : list) { System.out.println(s); }

}

static class C implements Comparator<String> {
public compare(String sl1l, String s2) {

return sl.length - s2.length;




CopTupoBka (BHYTPEHHUN KIlacc)

public class A {
public static void main(String[] args) {
List<String> list = Arrays.aslList(args);
list.sort(new A().new C());
for (String s : list) { System.out.println(s); }
}
class C implements Comparator<String> {
public compare(String sl1, String s2) {
return sl.length() - s2.length();




CopTupoBKa (fnoKasnbHbIN Knacc)

public class A {
public static void main(String[] args) {
List<String> list = Arrays.aslList(args);
class C implements Comparator<String> {
public compare(String sl, String s2) {
return sl.length() - s2.length();

}

list.sort(new C());

for (String s : list) { System.out.println(s); }




CopTupoBka (aHOHUMHbIWN Kflacc)

public class A {
public static void main(String[] args) {
List<String> list = Arrays.aslList(args);
list.sort(new Comparator<String>() {
public compare(String sl, String s2) {
return sl.length() - s2.length();
}

});
for (String s : list) { System.out.println(s); }




CopTupoBka (niambga-BbipakeHune)

public class A {
public static void main(String[] args) {
List<String> list = Arrays.aslList(args);
list.sort(
(String s1, String s2) -> sl.length() - s2.length()
) ;
for (String s : list) { System.out.println(s); }

}

sort(Comparator c)
@Functionallnterface interface Comparator

int compare(T ol, T 02);




CopTupoBKa 1 BbIBOA Cnucka (fiambaa)

public class A {
public static void main(String[] args) {
List<String> list = Arrays.aslList(args);
list.sort(
(String sl1, String s2) -> sl.length() - s2.length()
) ;
list.forEach((s) -> System.out.println(s));




CopTupoBKa 1 BbIBOA CMNMCKa (CCblflka Ha MeToa)

public class A {
public static void main(String[] args) {
List<String> list = Arrays.aslList(args);
list.sort(
(String sl1, String s2) -> sl.length() - s2.length()
) ;
list.forEach(System.out::println);




