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Cateva metode mai speciale




Orice obiect are metodele ...

public boolean equals(Object 0)

public String toString()

protected void finalize()

public int hashCode() L aefneS 1o




Cum verificam egalitatea?

class Clock {
private int hour, minute, seconds;

public Clock(int h, int m, int s) {
setTimeCh, m, s);

public void setTime(int h, int m, int s) {
hour = Ch >=0) 8 (h < 24) ? h : 0;
minute = (m >= 0) 8& (M < 60) ? m :
seconds = (s >= 0) 8& (s <60) ? s : 0;

public void print() {
System.out.println("Current time

}

" 4 hour + ":" + minute + ":" + seconds);




Exemplu

class Main {

public static void main(String[] args) { %
Clock c1 = new Clock(12, @, @); tp“t Ve
Clock c2 = new Clock(12, @, 0); O“a‘se ,
System.out.println(cl == c2); /
} 8 -
}
——
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Var.
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Doua feluri de ‘“egalitate”

¢ Fizica sau de identitate
folosim == (!= la inegalitate)

¢ Egale din punctul de vedere al starii
definim o metoda pentru acest lucru
awin




Cum scriem equals ?

[class Clock {
private int hour, minute, seconds;

public boolean equals(Object o) ¢
if(o instanceof Clock) {
Clock comparingClock = (Clock)o;
return hour == comparingClock.hour &&
minute == comparingClock.minute &&
seconds == comparingClock,seconds;

} -
return false; ae au“-)a\
} ntare? Juiect
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class Main { %

public static void main(String[] args) { -

Clock c1 = new Clock(12, 0, 0); outev®
Clock ¢2 = new Clock(12, 0, 0); ‘a\se
System.out.println(cl == c2); rue

System.out.println(cl.equals(c2)); /
1 -




equals trebuie sa fie ...

reflexiv

x.equals(x) e true
simetric

x.equals(y) e true si y.equals(x) e true
tranzitiv

x.equals(y) e true si y.equals(z) e true
atunci x.equals(z) e true

x.equals(y) intoarce aceeasi valoare la apeluri
repetate (fira schimbarea stari obiectelor)

x.equals(null) e false




public int hashCode()

intoarce codul de hashing al obiectului
vedem mai tarziu

Tineti minte
x.equals(y) = x.hashCode() == y.hashCode()




public String toString()

intoarce reprezentarea sub formai de
sir de caractere pt. obiectul respectiv

class Clock {

public String toString() {
return "Current time " + hour + ":" + minute + ":" + seconds;

}
public v print() {

Syst .println("Current time " + hour + ":" + minute + ":" + seconds);
}




Multi se bazeaza pe toString

PrintStream

+print(b : boolean) : void
+print(c : char) : void
+print(i  int) : void
+print(s : double) : void
+print(s : String) : void

+print(b : boolean) : void
+printin(b : boolean) : void
(c : char) : void
+printini : int) : void
+printin(s : double) : void
+printin(s : String) : void
+printin(o : Object) : void

(+) string concatenation

class Main {
public static void main(String[] args) {
Clock c1 = new Clock(12, 0, 0);
System.out.println(cl);
String tmp = “The clock referred by cl is ” + cl; t
System.out.printlnCtmp); outpV




protected void finalize()

Apelata (o singura data) de colectorul de deseuri
cand acesta determina ca obiectul nu mai poate fi
referit din program

class Clock {

protected void finalize() {
System.out.println("Gata :(");
}
}

class GC {
public static void main(String[] args) {
for(int i = 0; 1 < 10000000; i++) {
new Clock(12,0,0);
) }
e\l
} a\'ea\ 2




String




String

+String()
+String(original:String)

-charAt(index : int) : char
+concat(str : String) : String
+endsWith(suffix : String) : boolean
+equals(o : Object) : boolean
+indexOf(str : String) : int
+indexOf(ch : int) : int

+intern() : String

+lastindexOf(ch : int) : int
+lastindexOf(str : String) : int
+length() : int

+startsWith(prefix : String) : boolean
+substring(beginindex : int) : String
+toUpperCase() : String

;;/alueof(b : boolean)_: String
+valueOf(i.: int) : String
+valueOf(d : double)_: String

String sl =
String s2 =

String-uri (1)

"Test";
new String("Test™);

System.out.println("Test".lengthQ));

¢ Literalii siruri din program sunt referinte la
instante String, iar variabilele String sunt referinte

la obiecte




String

+String()
+String(original:String)

-charAt(index : int) : char
+concat(str : String) : String
+endsWith(suffix : String) : boolean
+equals(o : Object) : boolean
+indexOf(str : String) : int
+indexOf(ch : int) : int

+intern() : String

+lastindexOf(ch : int) : int
+lastindexOf(str : String) : int
+length() : int

+startsWith(prefix : String) : boolean
+substring(beginindex : int) : String
+toUpperCase() : String

;;/alueof(b : boolean)_: String
+valueOf(i.: int) : String
+valueOf(d : double)_: String

String-uri (1I)

String al = "Test ";

String a2 = new String("stringuri™);
String a3 = al.concat(a2);
System.out.println(al);
System.out.println(a2);
System.out.println(a3);

ouﬂ"“’
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¢ Obiectele string sunt imutabile

(Un obiect ce nu-si schimba starea odata creat se spune ca e imutabil)




class Main {
public static void main(String argv[]) {

String el = "Sir I";
String € r 1"
String €3 = new String("Sir 1");

String e4 = new String("Altceva");

System.out.printin(el == e3);
System.out.printin(e | .equals(e3));
System.out.printin(el == e2);
System.out.printin(e3 == e4);
System.out.printin(e | .equals(e4));

Egalitatea

false
true
true
false
false




Clase infasuratoare

Orice poate fi obiect




e,‘emP‘“)

S .c. fac
N e
Tip primitiv infégﬁgta(l)are
byte Byte
short Short
int Integer

long Long
float Float

double Double
char Character

boolean Boolean

& ! . . e g o .
wert- 25t ori primitive ca si obiecte
_L-é“\l ' ’

int-ul primitiv
5

5

Obiect al clasei
Integer
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Exemplu Integer

class Integers {

Integer

public static void main(String[] args) {

Integer il = new Integer(5);

+Integer(value : int) Integer i2 = new Integer(5);

+Integer(s : String)

+intValue() : int System.out.println(5 == 5);
rampaerel e it Systen.out println(il == i2);
sparselnt g)_sint System.out.println(il.equals(i2));
+value int)_; Integer }
}
oute®
rue :
fals®

xrue /




Unele “probleme”

class Exemplu {
public static void addFive(Integer x) {
int a =5;
int b = a + x;
System.out.println(b);

public static void main(String[] args) {
addFive(5);

dar numai de la Java > 1.5




Java< 1.5

class Example {

public static void addFive(Integer x) {
int a = 5;
int b = a + x.intValueQ);
System.out.println(b);

}

public static void main(String[] args) {
addFive(Integer.valueOf(5));
}




Autoboxing & Unboxing

class Exemplu {

public static void addFive(Integer x) {
int a = 5;

int b =a+ x;

System.out.println(b);

Unboxing: extragerea
automatd a unei valori primitive
(ex. int) dintr-o instantd a clasei
corespunzatoare (ex.
Integer)

}

public static void main(String[] args) {
addFive(s);

}

}

Autoboxing:
infasurarea automata a unei
valori primitive (ex. int) intr-o
instantd a clasei corespunzdtoare
(ex. Integer)

Java = 1.5




Tablouri

Don’t shoot ... cum ziceam, orice poate fi obiect




Crearea §i referirea tablourilor

la rularea programului
prin operatorul new,

\class Main {

sunt alocate in heap si public satic void main(Sering argv(]) {
. . . > /ITipintrare[] numeReferinta;
accesate prin variabile age.a
lock(] ¢;
refe I'i nti /inew Tipulntrarii[dimensiune]
’ tl = new int[2];
€l — tZ_= ndwérlm[i][;z]
Var. \% .. ¢ = new Clock[2];
locale €2 ™) ) t
\Z |
c — —
\Z
Heap




Accesarea ".SI parcurgerea

class Main {

public static void main(String argv[]) {
llcampul length - nr.intrari alocate
/Isi nu se mai poate schimba dupa alocare
Clock(] ¢ = new Clock[2];
Jlaccesul se face prin operatorul [ index ]
/liar prima locatie e la 0
for(int i = 0;i <'clength;i++) {

cfi] = new Clock(12,0,0);

c , .
Var. ‘ N
locale .,




Atent,:ie la ...

class Tabl {
public static void main(String[] args) {
Clock c[] = null;
c[@] = new Clock(0,0,0); t
} outP.
0ad ot on /
t‘(g anke rExcE

}
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class Tab2 {

public static void main(String[] args) {
Clock c[J;
¢ = new Clock[2]; -
for(int i = 0; i < c.length + 1; i++) {
c[i] = new Clock(12,0,0);
}




Atent,:ie la...

class Tab3 {
public static void main(String[] args) {

int[] t;
Clock c[];
t = new int[2];
¢ = new Clock[2];
System,out.println("t[0]=" + t[0]); —
System.out.println("c[0]" + c[@].toString());

/




[class Tab3 { o
public static void main(String[] args) { Atentie la...
ine[] th,t2; ’
tl = new int[2];
for(int i = 0;i < tl.length; i++) {
elfi] = =
Q2=tl;
for(int i = 0;i < t2.length; i++) { e
Q2] =i
} /
for(int i = 0;i < tl length; i++) { ut
System.out.print(t| [i]+ " "); ) o“tp &
} } \q, N /
— —
tl —
Var. 2 .
locale €27

Heap




Alt mod de inii,:ial zare

class TabS {

public static void main(String[] args) {
//Initializatori de tablouri
// { exp@, expl, ..., expN-1 }; (cdnd se declard si referinta)
// sau new TipIntrare[] { exp@, expl, ..., expN-1 };
Clock[] ¢ = {new Clock(@,0,0), new Clock(1,0,0), new Clock(Z,0,0)};
for(int i = @; 1 < c.length; i++) {

System.out.println(c[i]);




«. S1 parcurgere

class Tab6 {
public static void main(String[] args) {
Clock[] ¢ = new Clock[] {new Clock(®,0,0),new Clock(1,0,0),new Clock(2,0,0)};
//for(TipIntrare numeVar : RefTablouw) { ... }
for(Clock aClock : ¢) {
System.out.println(aClock);




Tablouri multi-dimensionale

o intrare dintr-un

tablou poate fi la randul —_—
. o ~ class Matrix
el I'Efel'lnt’:a Ia. un tablou public static void main(String[] args) {

int[][] matrix;

matrix = new in¢[2][];

for(int i = 0;i < matrix.length; i++) {
matrix matrix[i] = new in¢[3];

}
Var. \ }
locale ‘ }
Heap V" _________
I SGlels]
[ ]oTo]




Tablouri multi-dimensionale

. . class Matrix { . )
o intrare dintr-un Pl e e e
tablou poate fi la randul

ei referinta la un tablou

matrix = new in¢[2][];
for(int i = 0;i < matrix.length; i++) {
matrix matrix[i] = new in¢[3];
Var. N
locale

class Matrix {

public static void main(String[] args) {
int[][] matrix = {{0,0,0},{0,0,0}};

Heap

v - —
I




Parcurgeri multi-dimensionale

int[][] matrix = ...

for(int i = 0; i < matrix.length; i++) {
for(int j = @; j < matrix[i].length; j++) {
System.out.print(matrix[i][j] + " ™);
}
System.out.printlnQ);

‘for(int[] alLine : matrix) {
for(int aCell : alLine) {
System.out.print(aCell + " ");
}
System.out.printlnQ);
}




Clasa Arrays

Arrays

+oString(a_: i : String
+toString(a_: Object(])_: String

;lson(a - int[])_: void

ﬁm(a - int[], a2 : int[]) : boolean
+equals(a : Object[], a2 : Object[])_: boolean

;éopvof(oriq - int[], newLength : int)_: int[]




Quiz
Céte obiecte Integer se creeaza la executia
liniilor de mai jos ?

Integer([] tab;
tab = new Integer[10];

Cand prelucram elementele unui tablou,
prelucram tot timpul toate intrarile ?
(mergem tot timpul pana la tab.length ?)




Elemente de 1/0




Flux de intrare orientat pe octet

InputStream

read():int

//Referinta catre un astfel de obiect
F 4

System.in

urmatorul octet de la intrarea standard

read():int
N /\

Fle FileInputStream fis =
new FileInputStream("caleSprefFisier”);

dtorul octet din fi .
urmdtorul octet din fisier ot p“‘:‘“
= e
i S petets .
sun iV O X!
oac_e\eeﬂ\“\i‘“’-’gfi “,_“'\de aw
S e -

read intorce -1 la sfﬁr§it de flux

Me“’da °




Flux de intrare orientat pe caracter

InputStreamReader
read():int
/_\ [//Flux de caractere de 1a intrarea

standard
InputStreamReader isr =
4 new InputStreamReader(System.in);

urmdtorul caracter din flux

Dar de unde are
octetii care codifica
un caracter ?




Flux de intrare orientat pe caracter

InputStreamReader
read():int
//Flux de caractere de la fisierul dat
4~ FileInputstrean fis =
new FileInputStream(”caleSpreFisierText");

InputStreamReader isrf =
_________ --7" new InputStreamReader(fis);

urmatorul caracter din flUX

Dar de unde are
octetii care codifica
un caracter ? cama
patele s;‘;;;cg:;";;d {

read intorce -| la sfarsit de flux penntn 95—




Flux de intrare orientat pe linie

BufferedReader System.in
readLine():String

x . urmatorul octet de la intra|
urmdtoarea linie de caractere

InputStreamReader
Dar de unde are read():int
caracterele ? o
Dar de unde are - 7

i urmétorul caracter din flux
octetii 7




Flux de intrare orientat pe linie

BufferedReader
readLine():String

//Flux de caractere pe linie de la

/\ intrarea standard
>

InputStreamReader isr =

new InputStreamReader(System.in);
. BufferedReader br =
RRE TSNS - new BufferedReader(isr);

urmétoarea linie de caractere  [T—

Dar de unde are
caracterele ?

Dar de unde are
octetii ?




Flux de intrare orientat pe linie

BufferedReader FilelnputStream
readLine():String read(
/\ /—
AV . LT N T S T
T urmétorul octe
urmadtoarea linie de caractere
InputStreamReader
Dar de unde are read():int
caracterele ? e
Dar de unde are R w7

i urmétorul caracter din flux
octetii 7




Flux de intrare orientat pe linie

BufferedReader

readL|ne():S //Flux de caractere pe linie de
la fisierul dat

/\ FileInputStream fis =
new FileInputStream("caleSpreFisierText");
InputStreamReader isrf =

7 .. new InputStreamReader(fis);

RRETEN | BufferedReader brf =
urmitoarea linie de ¢ New BufferedReader(isrf);

Dar de unde are
caracterele ?

ree o
(:‘u‘k e
C

Dar de unde are st e 0.
) sfar3 |4
octetii ? o 90T




Flux de intrare orientat pe repr. binare

//Flux de intrare orientat pe date binare
FileInputStream fis = new FileInputStream("caleSpreFisierBinar");
DataInputStream dis = new DataInputStream(fis);

DatalnputStream

+DatalnputStream(in : InputStream)

+readByte() : byte
+readBoolean() : boolean
+readChar() : char
+readDouble() : double
+readFloat() : float
+readint() : int
+readUTF() : String

ul
'int'.h'\de A

eQ
a2 c\os
et /




Flux de iesire orientat pe octet
OutputStream

write(b:int):void
//Referi f :
— eferinta catre un astfel de obiect

//Acesta e un pic mai special :)
scrie in flux un octet System.out

write(b:int):void
b

scrie in flux un octet

FileOutputStream fos =
new FileOQutputStream("caleSpreFisier"):

oat P‘“"\“
et

) aushO
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Flux de iesire orientat pe caracter

OutputStreamWriter
write(b:int):void

System.out //Flux de caractere catre iesirea
standard

OutputStreamWriter osw =

new OutputStreamWriter(System.out);

_write(b:int):voiYf

) e~/ scriein flux un caracter

Dar unde scrie octetii
caracterului ?




Flux de iesire orientat pe caracter

OutputStreamWriter

write(b:int):void

//Flux de caractere catre fisierul dat
FileOQutputStream fos =

new FileOutputStream(“caleSpreFisierText™);
OutputStreamiriter osw =

new OutputStreamiriter(fos);

Dar unde scrie octetii
caracterului ? o0
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Flux de iesire orientat pe linie

PrintWriter

System.out

print(i:int)void
/\

write(b:i
|

scrie in flux

Dar unde scrie  QutputStreamWriter
caracterele ? write(b:int):void
/\
Dar unde SCrle OC’[e:{II scrie in flux un caracter

?




Flux de iesire orientat pe linie

PrintWriter

prlnt(l:lnt)VOId //Flux de caractere pe linie la
//iesirea standard

/\ OQutputStream 0s@ = System.out;

OutputStreamWriter oswd =

new OutputStreamWriter(os@);

PrintWriter ps@ =

new PrintWriter(oswd);

TT— —

Dar unde scrie
caracterele ?

Dar unde scrie octetii
?




Flux de iesire orientat pe linie

PrintWriter FileOutputStream

print(i:int):void write(b:i
O~ ) |
scrie in flux
Dar unde scrie  QutputStreamWriter
caracterele ? write(b:int):void
/\

scrie in flux un caracter

Dar unde scrie octetii
?




Flux de iesire orientat pe linie

PrintWriter

Dar unde scrie
caracterele ?

Dar unde scrie octetii
?

print(i:int):void
— |~

//Flux de caractere pe linie la

//fisierul dat

FileOutputStream osl =

new FileOutputStream(“caleSpreFisierText");
OutputStreamiWriter oswl =

new QutputStreamWriter(osl);

PrintWriter psl = new PrintWriter(oswl);

PrintWriter

+PrintWriter(out:Writer)
+close():void
+flush():void
+print(b:boolean):void
+print(str:String):void
+printin():void
+print(izint):void




Flux de iesire orientat pe repr. binare

//Flux de iesire orientat pe date binare
FileOutputStream fos = new FileOutputStream("caleSpreFisierBinar");
DataOutputStream dos = new DataOutputStream(fos);

DataOutputStream

+DataOutputStream(out : OutputStream)

+writeByte(b : int) : void
+writeBoolean(b : boolean) : void
+writeChar(v : int) : void
+writeDouble(v : double) : void
+writeFloat(v : float) : void
+writelnt(v : int) : void
+writeUTF(v : String) : void




Exemplu

i;immrt java.io.*; I

class IOExemplu {
publs i id main(String[] args) {
try { I
BufferedReader bf = new BufferedReader(
new InputStreamReader(
new FileInputStream(“ExempluIN.txt")));
DataOutputStream dos = new DataOutputStream(
new FileOutputStream("ExempluOUT.dat"));
String line;
while((line = bf.readLine()) != null) {

int readInt = Integer.parseInt(line);
dos.writeInt(readInt);

}

bf.closeQ;

dos.close(); )
} catch (IOException e) 7]

e.printStackTraceQ);
}




Flux de iesire (caractere) mai altfel

PrintStream

+PrintStream(out:OutputStream)
+print(v:boolean):void
+printin(v:boolean):void
+print(v:String):void
+printin(v:String):void
+print(v:Object):void
+printin(v:Object):void

System.out e o astfel de referinta
© se comporta si ca un OutputStream dar seamana si cu PrintWriter
¢ face flushing automat ex. la printin, \n, etc.

e\e|
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