ll. Tunbl, nepemMeHHbIEe,
ynpaBAAaLWMNe UHCTPYKL U

4. O6EPTKU NPUMUTUBHbBIX TUMOB




3Ha4YeHns1 MPUMUTUBHBLIX TUMOB XPaHSATCS HEMOCPEACTBEHHO B NEPEMEHHbIX U Hag HUMU
MOXXHO BbIMOMNHSATL pasnuyHble onepauuun. Ho oHu He siBnsitoTcs o6bekTamu. Moatomy y
HMX HET MEeTOO0B, K HUM Henb3si 0bpaLaTbcs UCNoNb3ys cebinky Tuna knacca Object n nx
Henb3s XPaHUTb B KONMEKLUSIX.

Knaccbl 06€pTkn 06opaumBaoT NPUMUTUBHBIE 3HAYEHUS N NO3BOSISAIOT paboTaTb C HAMMU
Kak ¢ obbekTamu. VX MOXHO MCNOMb30BaTb B KOMMEKUMSX WM KakK BO3Bpallaemoe
3Ha4yeHne (pyHKUUKM KoTopas gommkHa Bo3Bpawatb Object. Kpome Toro knaccbl 06€EPTKM
npegoctaBndaAloT Habop cTaTtuyeckux QyHKUuMM ana  pabotbl € NPUMUTUBHBIMU
3HayeHnamn. lNocne co3gaHus obbekTa Knacca 06EPTKN MPUMNTUBHOE 3HAYEHNE BHYTPU
0BEPTKN HE MOXKET ObITb N3MEHEHO.




Tunbl 06EPTKU

[MPUMUTUBHBIN TUN Tun obepTKa
byte Byte
short Short
char Character

int Integer
long Long
float Float

double Double

boolean Boolean

java.lang. 3TOT nakeT MMNOPTUPYETCA MO YMOSTHaHUIO

|| Bce O0GEPTKM MPUMUTUBHLIX TUMOB HaxogAaTCs B MNakeTe
MO3TOMY MMMOPTUPOBATbL €ro HE HYXXHO.




Raacc Integer

public final class Integer extends Number implements Comparable<Integer>

{

private final int value;

public Integer (int value)
public Integer (String s) throws NumberFormatException

public static Integer valueOf (int 1)

public int intValue() {

return value;

}

public static String toString(int i) {

if (i == Integer.MIN VALUE)
return "-2147483648";
int size = (1 < 0) ? stringSize(-i) + 1 : stringSize(i);

char[] buf = new char[size];
getChars (i, size, buf);
return new String (0, size, buf);

}

static void getChars(int i, int index, char[] buf)

Knacc Integer — knacc o6éptka ans int. O6opaynBaemoe 3Ha4yeHne xpaHUTcA B nosne value
3Ha4YeHne KOTOPOro He MOXET ObiTb M3MeHeHOo. CoaepXXUT KOHCTPYKTOp Ans COo3AaHust
obbekTa knacca Integer no 3HayeHuto int M Metog AnNs nonyvYeHusa 3HadeHus int
XpaHswerocss BHyTpu oObekTa knacca Integer. CopepXuT cTatMyeckue MeToabl AN
nony4YeHusi CTPOKOBOIo NpeacTaBneHus ans int.




YNakoOBKa 1 pacnakoBKa




[Mpouecc nony4YeHus CCbINKM Ha OOBLEKT Kracca OOEPTKM MO 3HAYEHUH MPUMUTUBHOIO
TMNa Ha3blBaeTCs YMaKkOBKOW, a MPOLECC MOSNyYeHUss 3HAYEHUS MPUMUTUBHOIO Tuna no
00BbEKTY Knacca 06EPTKN Ha3bIBAETCS pacnakoBKOW.




YnakoBKa

public static void main(String[] args) {

boolean boo = false;
Boolean wboo = new Boolean (boo) ;

System.out.println("boolean variable's wvalue: " + wboo);
byte b = 2;

Byte wbyte = new Byte(b) ;

System.out.println("byte variable's wvalue: " + wbyte);

short s = 4;
Short wshort = new Short(s);

System.out.println("short variable's wvalue: " + wshort)
int 1 = 16;

Integer wint = new Integer(i);

System.out.println("int variable's wvalue: " + wint);

long 1 = 123;
Long wlong = new Long(l);
System.out.println("long variable's wvalue: " + wlong);

float £ = 12.34f;
Float wfloat = new Float(f);
System.out.println("float variable's wvalue: " + wfloat)

double d = 12.564d;
Double wdouble = new Double(d) ;
System.out.println("double variable's value: " + wdouble) ;




YnakoBKa

boolean variable's value: false
byte variable's value: 2

short variable's value: 4

int variable's wvalue: 16

long variable's value: 123
float variable's wvalue: 12.34
double variable's wvalue: 12.56




PacnakoBKa

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

Boolean wboo = new Boolean(false) ;
boolean boo = wboo.booleanValue() ;
System.out.println("boolean variable's wvalue: " + boo);

Byte wbyte = new Byte((byte)?2);
byte b = wbyte.byteValue() ;
System.out.println("byte variable's wvalue: " + b);

Short wshort = new Short((short)d4);
short s = wshort.shortValue() ;
System.out.println("short variable's wvalue: " + s);

Integer wint = new Integer(16);
int i = wint.intValue();
System.out.println("int variable's wvalue: " + 1i);

Long wlong = new Long(123);
long 1 = wlong.longValue()
System.out.println("long variable's value: " + 1);

Float wfloat = new Float(12.34);
float £ = wfloat.floatValue() ;
System.out.println("float variable's wvalue: " + f);

Double wdouble = new Double(12.56) ;
double d = wdouble.doubleValue() ;
System.out.println("double variable's value: " + d);




PacnakoBKa

boolean variable's value: false
byte variable's value: 2

short variable's value: 4

int variable's wvalue: 16

long variable's value: 123
float variable's wvalue: 12.34
double variable's wvalue: 12.56




ABTOMaTM4YeCKanA YyNakOBKa 1 pacrnakoBKa
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ABTOMaTM4YeCKasl ynakoBka M pacnakoBKa MO3BONSET He yKasblBaTb SIBHO (OYHKLUU
ONS yNnakoBKM M pacnakoBku. PyHKUMM ANS YyNakoBKM M pacnakoBKU KOMMUIIATOP
no6aBuT aBTOMaTMYeckn. ABTomaTnuyeckasi ynakoBka NpoUCXOAnT Npu NnpuceanBaHnm
3HAYeHUs NPUMUTUBHOIO TUMa NepPeMeHHON Tuna knacca obépTku. ABTomaTuyeckas
pacnakoBka MNpoOMCXOOUT Mpu MNPUCBaMBaHUM CCbINKM Ha OOBLEKT knacca o06EépTku
NEPEMEHHOM MPUMUTMBHOIO TWUMa MMM MPU UCMONb30BaHUN CCbINIOK Ha OOBLEKTHI
KnaccoB 0GEPTOK B Ka4yeCTBe ornepaHaoB KOTOpbIe AOMKHbI OblTb MPUMUTUBAMM.
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ABTOMaTM4eCcKad ynakoBKa

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

boolean boo = false;
Boolean wboo = boo;

System.out.println("boolean variable's value: " + wboo);
byte b = 2;

Byte wbyte = b;

System.out.println("byte variable's wvalue: " + wbyte);

short s = 4;
Short wshort = s;

System.out.println("short variable's wvalue: " + wshort);
int 1 = 16;

Integer wint = i;

System.out.println("int variable's value: " + wint);

long 1 = 123;
Long wlong = 1;
System.out.println("long variable's wvalue: " + wlong);

float £ = 12.34f;
Float wfloat = £;
System.out.println("float variable's wvalue: " + wfloat);

double d = 12.564;

Double wdouble = d;
System.out.println("double variable's value: " + wdouble) ;

12




ABTOMaTM4eCcKad ynakoBKa

boolean variable's value: false
byte variable's value: 2

short variable's value: 4

int variable's wvalue: 16

long variable's value: 123
float variable's wvalue: 12.34
double variable's wvalue: 12.56
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ABTOMaTM4eCKad pacrnakoBKa

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

Boolean wboo = new Boolean (false)

boolean boo = wboo;

System.out.println("boolean variable's wvalue: " + boo);
Byte wbyte = new Byte((byte)2);

byte b = wbyte;

System.out.println("byte variable's value: " + b);

Short wshort = new Short((short)4);
short s = wshort;
System.out.println("short variable's wvalue: " + s);

Integer wint = new Integer (16) ;
int i = wint;
System.out.println("int variable's wvalue: " + 1i);

Long wlong = new Long(123);
long 1 = wlong;
System.out.println("long variable's value: " + 1);

Float wfloat = new Float(12.34);
float £ = wfloat;
System.out.println("float variable's value: " + f);

Double wdouble = new Double(12.56) ;

double d = wdouble;
System.out.println("double variable's value: " + d);
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ABTOMaTM4eCKad pacrnakoBKa

boolean variable's value: false
byte variable's value: 2

short variable's value: 4

int variable's wvalue: 16

long variable's value: 123
float variable's wvalue: 12.34
double variable's wvalue: 12.56
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KewmnpoBaHue 06EpPTOK
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HenameHHOCTb OOBbEKTOB KIacCcoB ODEPTOK MO3BOSMSIET MCMOMb30BaTbh OAUH OOBLEKT
HECKONbKO pa3. [nsa noBbiEeHUs NPOu3BOAUTENBHOCTU OOBLEKTHI KnaccoB OGEPTOK
Boolean, ... , Integer, Long ana HekoTtoporo guanasoHa 3HaYeHUW MPUMUTUBHbLIX
TMNOB KewmpytTca. Ecnm mcnonb3yetcs aBTomMaTudeckasi ynakoBKa KOMMUIIATOP
nobaBnsaAeT WHCTPYKUMM Onsi MOSTyYEeHUst CCbINKM Ha OobObekT OGEPTKM M3 kewa
00BLEKTOB 0OEPTOK €Crnn HEOOXOANMbBI OBBLEKT OBEPTKA COAEPKUTCH B KELLE.
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MHTepecHbIn npumep

public static void main(String[] args) {

Integer i = 127;
Integer j = 127;
System.out.println("i==j >> " + (i == j));

Integer a = 127;
Integer b = new Integer(127);
System.out.println("a==b >> " + (a == b)),

Integer k = 128;
Integer 1 = 128;
System.out.println("k==1 >> " + (k == 1)),

MpoBoaNTCSA ynakoBKa MPUMUTUBHBIX TUNOB B 00bekThl. Mcrnonb3ayetca aga
BMAa YyNakoBKW aBTOMaTtnyeckas U He aBToMaTtuyeckasi. Ccbinku Ha 06bEKTHI
NPOBEPSIOTCH Ha PaBEHCTBO.
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HeoXXngaHHbIW pe3y/ibTaT

i==j >> true
a==b >> false
k==1 >> false

[Mony4aetcs 4TO ccbinka Ha oBEpTKy 127 paBHa CCblfike
Ha OGEPTKYy 127 B nepBOM Cryd4ae HO He paBHa BO
BTOPOM, a CCblfika Ha 0DEpTKY 128 He paBHa CCbIfike Ha
00épTky 128.

19




Raacc Integer

public final class Integer extends Number implements Comparable<Integer>

{

private final int value;
public Integer (int wvalue)

private static class IntegerCache {
static final int high;
static final Integer cachel];

static {
final int low = -128;

int h = 127;
// high value may be configured by property
high = h;

cache = new Integer|[ (high - low) + 1];

int j = low;

for(int k = 0; k < cache.length; k++)
cache[k] = new Integer (j++);

}

private IntegerCache() {}
}

public static Integer valueOf (int i) {
if (1 >= -128 && i <= IntegerCache.high)
return IntegerCache.cache[i + 128];
else
return new Integer (i) ;

Knacc Integer cogepxut kew o6bekToB 06EPTOK AN 3HadYeHun int ot -128 go 127. Npu aBToMaTndeckomn
ynakoske koMmnunatop agobaenser Bbi3oB valueOf. Ecnyv HyXHbIn 0ObekT OOEpPTKM ecTb B Kelle
BO3BpaLLaeTCs CCbIfika Ha Hero, ecnn HeT BO3BpaLLAETCH CCblfika Ha OOBLEKT cOo3haBaeMbll C MOMOLLbHO
KOHCTpYKTOpa. [1pn 9TOM HOBbIN OO6BLEKT OBEPTKM B Kell He fobasnsieTcs.
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OWKMOKU C aBTOMATUYECKOMU
YMaKOBKOW [ paCNaKOBKOM
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Mega/ieHHbIW LUK/

public class SlowCycleDemo ({
public static void main(String[] args) {
long time = System.currentTimeMillis() ;
for (Long i = OL; i <= 100000000L; i++) {
}
time = System.currentTimeMillis() - time;

System.out.println("It took " + time + " milliseconds to execute this cycle");

3amepsietca BpemMs BbinonHeHna 100000000 utepaumn nyctoro umkrna. B kayecTBe cyeéTYMKa
nTepaumin LMKna ncnonb3yeTcs nepemeHHast Tuna Long T.e. Tuna knacca 06€pTkn. 3TO 3HAYUT YTO
yBenunyeHne cHe€TymKa notpebyet pacnakoBKy M ynakoBKy. 3aTpaT Ha yNnakoBKY M pacrnakoBKY MOXHO

n3bexarb ecriv B Ka4ecTBe CHETUMKA MCMNONb30BaTb NEPEMEHHYIO MPUMUTUBHOIO Tuna long.
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Mega/ieHHbIW LUK/

It took 1375 milliseconds to execute this cycle

It took 156 milliseconds to execute this cycle

[MokasaH BbIBOA 4S9 LMKNa KOTOPbIN MUCMOmb3yeT B KavyecTse
cyétumka Long n Ans uMkna KoTopbii UCMNOSb3yeT B KayecTse
cyétumka long. Wcnonb3oBaHne long noytTM Ha MoOpPALOK

ObicTpee, Tak Kak He TpebyeT 3aTpaT Ha pacnakoBKy WU
YNaKOBKY.
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ELLE 0aMH Mea/IeHHbIN LUK/

public class AnotherSlowCycleDemo {
public static void main(String[] args) {
long time = System.currentTimeMillis () ;
Long sum = OL;
for (long i = 0; i <= 100000000L; i++) {

sum += 1i;

time = System.currentTimeMillis() - time;
System.out.println (time) ;
System.out.println("Sum is: " + sum);

3amepsieTcs BpeMs BbinonHeHnsa 100000000 ntepaumin UMKna B KOTOPOM
NPOUCXOANT HaKOMIeHMEe 3Ha4YeHUN B nepemMeHHon Tuna Long T.e. TMna
Knacca oBEpTkM. DTO 3HAYUT YTO onepaunsa += notpedyeT pacnakoBKy U
ynakoBKy. 3aTpaT Ha ynakoBKY W pacrnakoBKYy MOXHO u3bexaTb ecnu
NCNosib30BaTb NEPEMEHHYIO MPUMNTUBHOIO Tuna long.
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ELLE 0aMH Mea/IeHHbIN LUK/

It took 1110 milliseconds to execute this cycle

Sum is:

5000000050000000

It took 203 milliseconds to execute this cycle

Sum is:

5000000050000000

[MokasaH BbIBO4 AN LMKNA KOTOPbIA MCNOSMb3yeT AOfs
HaKOMMeHUs 3HadYeHun nepemMeHHy Tuna Long v gngd
LIMKIIa KOTOPbIA UCNOSMb3YyeT N9 HAKOMNMEHNa 3HaYeHUIN
nepemMeHHyto Tmna long. Mcnonb3oBaHue long B 5-6 pa3s
ObiCTpee, TaK Kak He TpebyeT 3aTpaT Ha pacnakoBKYy WU
YyNaKOBKY.
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OwwubKa c onepaTopom ==

public class WrapErrorDemo {

public static void main(String[] args) {

System.
System.
System.

System.

out.println("Compare 50 and 100 : " + compare (50, 100));
out.println("Compare 100 and 50 : " + compare (100, 50));
out.println("Compare 50 and 50 : " + compare (50, 50))
out.println("Compare 200 and 200 : " + compare (200, 200));

public static int compare (Integer first, Integer second) ({

return

first < second ? -1 : (first == second ? 0 : 1);

[Mpn nepepave 3Ha4YEHU NPUMWUTUBHBLIX TUMOB B KaydecTBE MNapaMeTpoB B
METO4 compare npoucxoauT aBToMaTtmyeckas ynakoBka. OnepaTtop >
NpUBOAUT K aBTOMATUYECKOW pacCnakoBKE W CPABHEHUI MNPUMUTUBHbLIX
3HadyeHun. Onepatop == MOXET MPUMEHATBLCA K CCbISIkaM M MNO3TOMY He
NPUBOAUT K pacnakoBKE U CPaBHEHWUIO 3HAYEHUN NPUMUTMBOB. BMecTo 3TOro
OH CpaBHMBAET CCbISIKM KOTOpble ByayT paBHbl TONMbKO AMSA KELWMPOBAHHbLIX
06BbEKTOB ODEPTOK.
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OwwubKa c onepaTopom ==

Compare 50 and 100 : -1
Compare 100 and 50 : 1
Compare 50 and 50 : O

Compare 200 and 200 : 1

[1Ba pasnuyHbix ob6bekTa 06€EPTKM Anga 3HadeHnsa 200

pacnonaraloTcsd B pasfnyHbiX obnactax namsaTtu
NO3TOMY onepartop == BepHET false n nonyynTtca 4To
200 > 200.
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