ll. Tunbl, nepemeHHbIe,
yrnpaB/AAOLWME MHCTPYKLUU

3. CCbIZIOYHbIE TUMBI U MepPEeMEeHHbIe




Ccbl/10YHbIE TUMDbI U OO BbEKTbI

CyLluecTByeT TpM BMOA CCbIFIOYHbIX TUMOB: TUMbl KNaccoB, TUMbl MHTEPAENCOB U TUMbI
MaccmnBOB. [lepeMeHHbIe CCbITOYHbIX TUMNOB MpeaHas3Ha4vyeHbl ONs XPaHEeHUsl CCbITOK Ha
06bekTbl. MOXXHO 06BABNATL CBOM TUMbI KIACCOB U MHTEPAENCOB.

Ob6bekT — 3k3emnnsap knacca unu maccuea. O6bekTbl MOXHO cO3gaBaTb C MOMOLLbHO
oneparopa new. Onepatop new BO3BpaLlaeT CChINIKY Ha Co3faHHbIN 00beKT. [NamaTb Ans
XpaHeHUs1 OObLEKTOB BblOENseTcsd B creunanbHoM obnactm namaTv  Ha3blBaeMoWw
ynpasnsgemMon ky4dyen. [lamaTb OOBLEKTOB KOTOpble YXe He OyayT WCnosib30BaTbCA
aBTOMaTMyeckn ocBobOXOaeTcsd C MNOMOLLBID  CrneuuanbHOro npouecca KoTopbIn
Ha3blBaeTca cbopka mycopa.




CCbl/IOYHbIE MepeMeHHble

Class variable [= new Class ([param-list]) ];

3Ha4yeHMeM MNepeMEHHON CChINTOYHOrO Tuna SIBMASIETCA CCbifika Ha 06bekT. NepemeHHas Tuna
Knacca MOXEeT UCMonb30BaTbCs AN XPaHEHUS CCbINKM Ha 0ObekT Knacca unu Ha oObEKT kracca
notomka. lNepeMeHHas Tuna uHTepdenca MOXET XPaHUTb CCbINIKY Ha OObeKT Nboro knacca
peanusylollero nHtepdenc. MNepemeHeHHass TMna MaccuBa MOXET XPaHWUTb CCbINKY Ha OObekT
maccuBa. 3Ha4eHMEM NMepeMeHHONM CCbINOYHOro TUNa MOXeT ObiTb cneuuanbHoe 3HadeHue null
KOTOPOE He CCbINaeTcsl HM Ha Kakol 06bekT. 3HadeHne null aBnsieTcs 3HaYeHNeM No yMONYaHuio

OnAa  CCbIJTOYHbIX TUMOB. npl/l 00bsABNEHUN 3HAYEHME CCbITOYHOM nepemeHHoﬁ MOXET ObITb
MHNUNarnm3npoBaHo.

mMaccuea. lNepemeHHas Tnna knacca Object moxeT cogepxatb NMbo ccbinky null, NMBO ccbinky Ha

Knacc Object — ccCbinovHbI TUN KOTOPLIN ABNSIETCS NpeakomM nboro Apyroro knacca wunum
nobon oObLEKT.




Co3aaHMe N UCMO/Ib30BaHME OOBHEKTOB




[TPOCTOM CCbIZIOYHbIU TUTT

class Employee {

Employee (String name, int salary) {
this.name = name;
this.salary = salary;

}

public void raiseSalary(int byPercent) ({
int raise = salary * byPercent / 100;
salary += raise;

}

int salary;
String name;




Co3gaHune 0ObEeKTOB

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

Employee bob;
bob = new Employee ("Robert", 20000) ;

Employee alice = new Employee ("Alice", 10000) ;

System.out.println("Object employee: name = " + bob.name + ", salary = "
+ bob.salary) ;
System.out.println("Object employee: name = " + alice.name + ", salary = "

+ alice.salary);

Object employee: name Robert, salary = 20000
Object employee: name = Alice, salary = 10000




OnepaTtopbl




OnepaTtopbl

OnepaTtopbl == KN != MOryT NPUMEHATBCA K Mape MepeMeEHHbIX CCbISTOYHbIX TUMOB.
OnepaTop == BO3BpaLlaeT true ecnu gBe NepemeHHble CCbialTcsa Ha oauH OOBLEKT n
false ecnu He ccoinawoTca. Onepatop != Bo3BpawlaeT true ecnn OBe CCbINIOYHbIE
nepemMeHHble HE CCbInarTcs Ha oamH o0bekT u false ecnu cebinatoTtes.

Onepatop = MOXET MNPUMEHATLCA AN TOro 4YTobbl NPUCBOUTL 3HAYEHWE CCbISKU
CCbIFTOYHOW NepeMeHHON.




CpaBHeHUEe CCbI/IOK

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

Employee bob = new Employee ("Robert", 20000) ;
Employee robert = new Employee ("Robert", 20000) ;

System.out
.println ("Names and salaries are equal: "
+ ((robert.name.equals (bob.name)) && (robert.salary == bob.salary)));
System.out.println ("References are equal: " + (robert == bob));

Names and salaries are equal: true
References are equal: false




[IlpncBanBaHMe U CpaBHEHUE CCbI/IOK

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

Employee bob = new Employee ("Robert", 20000) ;
Employee robert = bob;

System.out
.println ("Names and salaries are equal: "
+ ((robert.name.equals (bob.name)) && (robert.salary == bob.salary)));
System.out.println ("References are equal: " + (robert == bob));

Names and salaries are equal: true
References are equal: true




N3mMeHeHUe 3HaYeHUA NCN0/1b3YA APYTYH CCbI/IKY
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M3mMeHeHMe 3Ha4YeHUA UCMOAb3YA APYrYyHO CCbI/IKY

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

Employee bob = new Employee ("Robert", 20000) ;
Employee robert = bob;

System.out.println("Object employee: name = " + bob.name + ", salary = "
+ bob.salary) ;

System.out.println ("Doubling salary ...");
robert.raiseSalary(100) ;

System.out.println("Object employee: name = " + bob.name + ", salary = "
+ bob.salary) ;

Object employee: name = Robert, salary = 20000
Doubling salary
Object employee: name = Robert, salary = 40000
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CCbI/Z1I0YHbIE TUTMbI KaK NapamMeTpbl
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[lepesaya no CCbl/IKe UM MO 3HAYEHUIO?

ABTOpbI KHUI no Java npogorpkatT CnopuTb uUcnonbdyetca nv B Java nepepaya
napamMeTpoB MO CCbISIKe UNKn No 3Ha4yeHuto. MOXXHO roBOpUTL YTO UCMONbL3YEeTCA nepegada
OOBLEKTOB MO CChISIKE UMM YTO UCMNONb3yeTCa nepedada CCbiNok no 3HadveHuto. Korga B
KayecTBe napameTpa B MeTO4 nepefaeTcs 3Ha4YeHwe CCbINOYHOW NnepemMeHHOW MeTo[
NoNy4yaeT KOMMIO CChISTIKM Ha OO6BbEKT N MOXET U3MEHUTb COCTOSAHNE 06beKTa HO METOA He
MOXET N3MEHUTb CCbINIKY B UICXOL4HOW CCbINTIOYHOMN NepeMeHHOM.
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The defmitive introduction to object-oriented programming
in the language of the world wide web
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You manipulate objects

with references

Each programming language has its own means of manipulating elements in memory.
Sometimes the programmer must be constantly aware of what type of manipulation is going
on. Are vou manipulating the element directly, or are vou dealing with some kind of indirect
representation (a pointer in C or C++) that must be treated with a special syntax?

All this is simplified in Java. You treat evervthing as an object, using a single consistent
syntax. Although vou treat evervthing as an object, the identifier you manipulate is actually a
“reference” to an object.? You might imagine a television (the object) and a remote control
(the reference). As long as you're holding this reference, vou have a connection to the
television, but when someone savs, “Change the channel” or “Lower the volume,” what vou're
manipulating is the reference, which in turn modifies the object. If vou want to move around

1 This can be a flashpoint. There are those who say, “Clearly, it’s a pointer,” but this presumes an underlying
implementation. Also, Java references are much more akin to C++ references than to pointers in their syntax. In the 1+
edition of this book, I chose to invent a new term, “handle,” because C++ references and Java references have some
important differences. I was coming out of C++ and did not want to confuse the C++ programmers whom I assumed
would be the largest audience for Java. In the 2~ edition, I decided that “reference” was the more commonly used term,
and that anyone changing from C++ would have a lot more to cope with than the terminology of references, so they might
as well jump in with both feet. However, there are people who disagree even with the term “reference.” I read in one book
where it was “completely wrong to say that Java supports pass by reference,” because Java object identifiers (according to
that author) are actually “object references.” And (he goes on) everything is actually pass by value. So you're not passing
by reference, you're “passing an object reference by value.” One could argue for the precision of such convoluted
explanations, but I think my approach simplifies the understanding of the concept without hurting anything (well, the
language lawyers may claim that I'm lying to you, but I'll say that I'm providing an appropriate abstraction).
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Volume | - Fundamentals

EIGHTH EDITION Many programming languages (in particular, C++ and Pascal) have two methods for
parameter passing: call by value and call by reference. Some programmers (and unfortu-

nately even some book authors) claim that the Java programming language uses call by
reference for objects. However, that is false. Because this is such a common misunder-

standing, it is worth examining a counterexample in detail.

Cay S. Horstmann * Gary Cornell
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N3ImMeHeHUue CCbI/IKU

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

Employee alice = new Employee ("Alice", 20000) ;
Employee bob = new Employee ("Robert", 30000) ;

System.out.println ("Employee Alice: name = " + alice.name + ", salary
System.out.println("Employee Bob: name = " + bob.name + ", salary = "

" + alice.salary)
bob.salary) ;

+

Employee temp = alice;
alice = bob;

bob = temp;
System.out.println ("Employee Alice: name = " + alice.name + ", salary = " + alice.salary);
System.out.println ("Employee Bob: name = " + bob.name + ", salary = " + bob.salary);

Employee Alice: name = Alice, salary = 20000
Employee Bob: name = Robert, salary = 30000
Employee Alice: name = Robert, salary = 30000
Employee Bob: name = Alice, salary = 20000
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[lepegayva CCbI/ZIKK MO 3HAYEHUI

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

Employee alice = new Employee("Alice", 20000) ;
Employee bob = new Employee ("Robert", 30000) ;

System.out.println ("Employee Alice: name = " + alice.name + ", salary
System.out.println("Employee Bob: name = " + bob.name + ", salary = "

" + alice.salary) ;
bob.salary) ;

+

swap (alice, bob) ;

System.out.println("Employee Alice: name = " + alice.name + ", salary
System.out.println("Employee Bob: name = " + bob.name + ", salary = "

" + alice.salary) ;
bob.salary) ;

+

}

public static void swap (Employee a, Employee b) {

Employee temp;

temp = a;
a = b;
b = temp;

Employee Alice: name = Alice, salary = 20000
Employee Bob: name = Robert, salary = 30000
Employee Alice: name = Alice, salary = 20000
Employee Bob: name = Robert, salary = 30000
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M3MeHeHne C MOMOLLbI CCbI/IKU

public class YesChangeDemo ({
public static void main(String[] args) {
Employee alice = new Employee ("Alice", 20000) ;

System.out.println("Employee Alice: name = " + alice.name + ", salary = "
+ alice.salary) ;

DoubleSalary (alice) ;

System.out.println("Employee Alice: name = " + alice.name + ", salary = "
+ alice.salary) ;

}

public static void DoubleSalary (Employee a) ({

a.raiseSalary(100) ;

Employee Alice: name
Employee Alice: name

Alice, salary 20000
Alice, salary = 40000
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