Cateva clase §i metode de
biblioteca

Dr. Petru Florin Mihancea

Cateva metode mai speciale

Orice obiect are metodele ...

public boolean equals(Object 0)

public String toString()

protected void finalize()

public int hashCode() d
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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 = (h >=0) & (h < 24) ? h : 0;
minute = (M >=0) & (M <60) ? m : @,
seconds = (s >=0) 8& (s <60) ? s : 0;
}

public void print() {

System.out.println("Current time " + hour + ":"

}

+ minute + ":" + seconds);




Exemplu
‘class Main {
public static void main(String[] args) {
Clock c1 = new Clock(12, 0, 0); ﬂ,u*-
Clock c2 = new Clock(12, 0, 0); :a\se
System.out.println(cl == c2);
}
}
T TT— —
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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

Dr.Petru Fiorin Mihancea

Cum scriem equals ?

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

5leic boolean equals(Object o) ¢

ifCo instanceof Clock) {
Clock comparingClock = (Clock)o;

return hour == comparingClock.hour &&
minute == comparingClock.minute &&
seconds == comparingClock.seconds;
}
\
return false; de(au\*-)a
yed coct
y ! pleme an OO
T — w oc VA —
class Main {
public static void main(String[] args) {
Clock c1 = new Clock(12, @, ); outpy®
Clock c2 = new Clock(12, @, 0); false
System.out.println(cl == c2);

System.out.println(cl.equals(c2));

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 (fara 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()

—

ntoarce reprezentarea sub forma de
ir de caractere pt. obiectul respectiv

-

class Clock {

public String toString(Q) {
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
+printin(c : char) : void
+printin(i : 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 cl1 is ” + cl; "
System.out.println(tmp); ouﬂ’x o
} .0

} ref‘t

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; i < 10000000; i++) {
new Clock(12,0,0);

}
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String-uri (1)

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 St ri ng sl = "Test":

+indexOf(ch : int) : int . & ’ " "

+intern() : String String s2 = new String("Test");
+lastindexOf(ch : int) : int System .out. pr‘intln("Test n . 'I.ength()) :

St ri n +astindexOf(str : String) : int
g +length() : int ——
+startsWith(prefix : String) : boolean

+substring(beginindex : int) : String
+toUpperCase() : String

+valueOf(b : boolean) : String
+valueOf(i : int) : String

+valueOf(d : double)_: String
R\
ap pﬂ“,“ﬂ de & 1: L .
nu e ¥ s‘\\‘“"“e cunt * Literalii siruri din program sunt referinte la
De:::‘.e’”m Q:Ze'\ sering instante String, iar variabilele String sunt referinte
"“:ance ec la obiecte
insta

String-uri (1I) Egalitatea

String
+String()
+String(original:String) St f‘i ng al "Test w.
= )
+charAt(index : int) : char : — : " 1 Ty
+ooncatistr - String) : Sring Str}ng a2 = new String("stringuri™);
+endsWith(suffix : String) : boolean String a3 = al.concat(a2); class Main {
i ekl System.out.println(al); bk sasc void muinfhring arg ] (
+indexOf(ch : int) : int System.out.println(a2); SERgl = S '
+intern() : String * * . ’ String €2 = "Sir 1"; OUTPUT
+lastindexOf(ch : int) : int System.out.println(a3); String e3 = new String("Sir 1"); false
+lastindexOf(str : String) : int | String e4 = new String("Altceva"); t
+length() : int — \ rue
+startsWith(prefix : String) : boolean a == "
+substring(beginlndex : int) : String out?ut gystem.out.pr!nt:n(e: e|3)’ 3)): true
+toUpperCass() : String ystem.out.pr!n n(el.equals(e3)); false
System.out.printin(el == e2);
+valueOf(b : boolean)_: String e ok . / System.out.printin(e3 == e4); false
+valueOf(i : int)_: String . (" A System.out.printin(e | .equals(e4)); —= —
+valueOf(d : double)_: String S-\jf‘-ng\'\_\'x:\_“g\)r\' } v g ( quals(e4)
'(eSt S }

h T T— ——

¢ Obiectele string sunt imutabile

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




Clase inf5§ur5toare

Orice poate fi obiect

e$e“np“ﬂ

Necesaremg;ﬁﬁ-\a\zﬁuﬁﬂ » i primitive ca si obiecte
et e
lp primitiv R VCIa:C,a
infasuratoare
byte Byte int-ul primitiv
short Short 5
int Integer
long Long
float Float 5
double Double Obiect al clasei
char Character Integer
boolean Boolean ecte U™

Exemplu Integer

class Integers {

Integer public static void main(String[] args) {
intoger(value : int) Integer @1 = new Integer(5);
+|meger(s:5tri'ng) Integer i2 = new Integer(5);
+intValue() : int System.out.println(5 == 5);
+compareTo(i : Integer) : int System.out.pr‘intln(il == i2);
+equals(o : Object) : boolean 5 2 2.
ipgrsﬂ(s : s{ring)m System.out.println(il.equals(i2));
+valueOf(i : int)_: Integer }

}
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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); "
} outeY
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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.intValue(Q);
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
corespunzdtoare (ex.
Integer)

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

Autoboxing:

infasurarea automatd a unei Y oc¥is
valori primitive (ex. int) intr-o Java > | 5 aile d ﬂ.od\,\se
instantd a clasei corespunzdtoare pe"a’ - unt n ‘\\a‘-or
’ (ex. Integer) eﬂ’“c‘ or?
aut

Tablouri

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

Crearea §i referirea tablourilor

la rularea programului
prin operatorul new,
sunt alocate in heap si

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

/[TipIntrare[] numeReferinta;

accesate prin variabile v
H >4 /Inew Tipullntrarii[dimensiune
referinta emew iy

t2 = mew int[3];

¢l M s .
Var. \% -.. ' ¢ = new Clock[2];
t2 —|
locale v . }
c —
\Z J— —
Heap




Accesarea si parcurgerea

|class Main {

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

c[i] = new Clock(12,0,0);

class Tabl {
public static void main(String[] args) {
Clock c[] = null;
c[@] = new Clock(0,0,0);
}
¥ /
T —

Atent,:ie la ...

-

m——
class Tab2 {
Var. public static void main(String[] args) {
locale Clock c[]J;
¢ = new Clock[2]; -
for(int 1 = @0; i < c.length + 1; i++) {
c[i] = new Clock(12,0,0);
}
} /
} )
L T—
. class Tab3 {
Ate ntle Ia... public static void main(String[] args) {
’ int[] tl,t2;
tl = new int[2];
class Tab3 { for(int i = 0;i < tl.length; i++) {
public static void main(String[] args) { tl[i] = -i;
int[] t; 22=tl;
Clock c[]; " Piee PO lengch:
t = new int[2]; OI’(":;[Ii] =0i’;l<t2' el ) !
¢ = new Clock[2]; ,
System.out.println("t[0]=" + t[01); ~ for(int i = 0:i < tl Jengeh; ++) { outpy®
System.out.println("c[@]" + c[@].toString()); ) System.out.print(t|[i]+ " "); ) =
} /
} } } 0 s
T — N
—
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Var.
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Alt mod de inii,:ial

zZare

[class Tabs {

public static void main(String[] args) {
//Initializatori de tablouri
// { exp@, expl,

, expN-1 }; (cdnd se declara si referinta)
// sau new TipIntrare[] { exp@, expl,

<« S1 parcurgere

[class Tab6 {

public static void main(String[] args) {
Clock[] ¢ =

N . - [class Matrix {
ei refermt,:a la un tablou

public static void main(String[] args) {
int[][] matrix;
matrix = new int[2][];
for(int i = 0;i < matrix.length; i++) {
matrix

matrix[i] = new int[3];
}
locale

}
“‘ TT— —
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e Jofolo]

new Clock[] {new Clock(0,0,0),new Clock(1,0,0),new Clock(2,0,0)};
//for(TipIntrare numeVar : RefTablou) { ... }
for(Clock aClock : ¢) {
.., expN-1 }; System.out.printlnCaClock);
Clock[] ¢ = {new Clock(0,0,0), new Clock(1,0,0), new Clock(2,0,0)}; }
for(int i = @; i < c.length; i++) { }
System.out.println(c[i]); }
} T — m—
} -
}
e — —
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Tablouri multi-dimensionale Tablouri multi-dimensionale
. . . . class Matrix {
o intrare dintr-un o intrare dintr-un
tablou poate fi la randul

public static void main(String[] args) {
int[][] matrix = new int[2][3];

tablou poate fi la randul )
ei referinta la un tablou |’

atrix;
matrix = new int[2][];
for(int i = 0;i < matrix.length; i++) {
matrix

matrix[i] = new int[3];
}
locale

class Matrix {

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

Heap

Florin Mihance




Parcurgeri multi-dimensionale

int[][] matrix = ...

for(int i = @; 1 < matrix.length; i++) {
for(int j = @; j < matrix[i].length; j++) {
System.out.print(matrix[i][j] + " ");

}
System.out.println(Q);

for(int[] alLine : matrix) {
for(int aCell : alLine) {
System.out.print(CaCell + " ");
}
System.out.println(Q);

}

Clasa Arrays

Arrays

:—ioStrinq(a : int[])_: String
+toString(a : Object[])_: String

+sort(a - intf])_: void

+

&

quals(a : int[], a2 : int[])_: boolean
uals(a : Object[], a2 : Object[])_: boolean

+eq :
+copyOf(orig - int[], newLength : int) - intf]
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Quiz

Cate 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
. System.in
e - ___7 T—

urmdtorul octet de la intrarea standard

read():int
e

vFileInputStr‘eam fis =
A > new FileInputStream("caleSpreFisier");
- - T —

urmatorul octet din fisier

g putt®
n ce m:ef--
N n . \ sun® ' v ot Tl
read intorce -| la sfarsit de flux D“‘efem“‘:“a wncniee
[4
e

Flux de intrare orientat pe caracter

InputStreamReader

read():int

/—\ [//Flux de caractere de la intrarea
standard
InputStreamReader isr =
N 4 new InputStreamReader(System.in);
R

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
AilelnputStream fis =
new FileInputStream("caleSpreFisierText");
InputStreamReader isrf =

__________ -=7"1 new InputStreamReader(fis);
urmiitorul caracter din f— —
Dar de unde are
octetii care codifica
un caracter ? = et
patel® g cagw;\"";:‘c:e awot
0\

read intorce -1 la sfarsit de flux 4 se close

Flux de intrare orientat pe linie

BufferedReader System.in
read():ir
“—

readLine():String

o L urmdtorul octet de la intrai
urmatoarea linie de caractere

InputStreamReader
Dar de unde are

read():int

caracterele ?

Dar de unde are e 7
OCtetii ? urmatorul caracter din flux




Flux de intrare orientat pe linie

BufferedReader
readLine():String

//Flux de caractere pe linie de la
/—\ intrarea standard
InputStreamReader isr =
new InputStreamReader(System.in);
7 BufferedReader br =
.......... - new BufferedReader(isr);

urmdtoarea linie de caractere  —

Dar de unde are
caracterele ?

Dar de unde are
octetii ?

Flux de intrare orientat pe linie

BufferedReader FileInputStream
readLine():String read()

urmatorul octet
urmdtoarea linie de caractere

InputStreamReader
Dar de unde are

read():int

caracterele ?

Dar de unde are e 7
OCtet” ? urmatorul caracter din flux

Flux de intrare orientat pe linie

BufferedReader

r’eadLIne():S //Flux de caractere pe linie de
la fisierul dat
/ FileInputStream fis =
new FileInputStream("caleSpreFisierText");
InputStreamReader isrf =
new InputStreamReader(fis);

DT | BufferedReader brf =
urmitoarea linie de o €W BufferedReader(isrf);
T T— S
Dar de unde are
caracterele ?
ul\
Dar de und e
ar de unde are fe":‘“;(aﬁ"‘eich\dei\u*
) a 2OV >

o octetii ? ' Me;od?y

Flux de intrare orientat pe repr. binare

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

T T—

DatalnputStream

+DatalnputStream(in : InputStream)

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




Flux de iesire orientat pe octet
OutputStream

write(b:int):void

/_\ [//Referinta catre un astfel de obiect
//Acesta e un pic mai special :)
scrie in flux un octet System.out
T —

write(b:int):void

/—\ 'FileOutputStream fos = \

scrie in flux un octet new FileOutputStream("caleSpreFisier"):

Flux de iesire orientat pe caracter

OutputStreamWriter

write(b:int):void

System.out

——_ write(bint):voiy //Flux de caractere catre iesirea

standard
OutputStreamWriter osw =
| new QutputStreamriter(System.out);

T T—

Dar unde scrie octeti
caracterului ?

Flux de iesire orientat pe caracter

OutputStreamWriter

write(b:int):void

ileOutputStream
—_ write(b:int):voi{

g &~~~/ scriein flux un caracter
D - v//Fqu de caractere catre fisierul dat
FileQutputStream fos =

new FileQutputStream("caleSpreFisierText");
QutputStreamWriter osw =

new OQutputStreamWriter(fos);

TT— —
Dar unde scrie octeti
caracterului ? —
nce c‘e," sn(
Da‘e‘e “.‘:a:'\v\'l:‘ :‘; jar W W

Flux de iesire orientat pe linie

PrintWriter

System.out

print(i:int)void
O

write(b:il

scrie in flux

Dar unde scrie  OutputStreamWriter

caracterele ? write(b:int):void

PR

scrie in flux un caracter

Dar unde scrie octetii
?

Dr.Petru Florin Mihance
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Flux de iesire orientat pe linie

PrintWriter

//Flux de caractere pe linie la
//iesirea standard
OutputStream os@ = System.out;
OutputStreamiriter oswd =

new QutputStreamWriter(os@);
PrintWriter ps@ =

new PrintWriter(osw@);

T T—

print(i:int)void
PR

write(b:int):vord
S

Dar unde scrie
caracterele ?

Dar unde scrie octetii
?

Petru Florin Mihancea
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Flux de iesire orientat pe linie

PrintWriter FileOutputStream

print(i:int):void write(b:il
/\ /—

Dar unde scrie  OutputStreamWriter

caracterele ? write(b:int):void

PR

scrie in flux un caracter

Dar unde scrie octeti
?

1 Mihance:

r. Petru Florin Mihance

Flux de iesire orientat pe linie

PrintWriter

print(i:int):void
— >

//Flux de caractere pe linie la
//fisierul dat
FileQutputStream osl =
new FileOutputStream(“caleSpreFisierText");
OQutputStreamiriter oswl =
new QutputStreamWriter(osl);
PrintWriter psl = new PrintWriter(oswl);

—

PrintWriter

Dar unde scrie
caracterele ?

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

Dar unde scrie octetii
?

Florin Mihance

Flux de iesire orientat pe repr. binare

’//Flux de iesire orientat pe date binare
FileQutputStream fos = new FileQutputStream(“caleSpreFisierBinar");
DataQutputStream dos = new DataQutputStream(fos);

T T—

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
—
[}mport java.io.*;

class IOExemplu {
publi i id main(String[] args) {
Lery £
BufferedReader bf = new BufferedReader(
new InputStreamReader(
new FileInputStream("ExempluIN.txt")));
DataOutputStream dos = new DataQutputStream(
new FileOutputStream("ExempluOUT.dat"));
String line;
while((line = bf.readLine()) != null) {
int readInt = Integer.parselnt(line);
dos.writeInt(readInt);
}
bf.close();
dos.close();
} catch (IOException e
e.printStackTrace();

bl
Y tch -
} ts oY c,?‘ artY
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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.

© a ramas asa pt. ca e de la prima versiune de Java const\'“‘es




