ll. Tunbl, nepemMeHHbIEe,
ynpaBAAoLWUE MHCTPYKLNU

2. [IpPUMUTHUBHbBIE TUMDI




Primitive type
I
| |

boolean Number

Integer Floating-point

Illlll /_I_\

byte short int long char float double

MpUMUTUBHBIN  TUN NpegonpenenéH B A3blke W OANs HEro 3ape3epBUpPOBaHO
Knoyesoe crioBo. Bcero cywectByer 8 nMNPUMUTUBHBLIX TUMNOB: ByneBcKumn
NPUMUTUBHBIN TUN boolean n 7 YNCIEHHbIX TUNOB. YNCNEHHbIE TUNbLI OENATCS Ha
uernoymcneHnHole Tunel byte, short, char, int, long n BewecTBeHHble TuNbl float K
double.

MpumntuBbl MOryT ObITH OnepaHaamu onepatopoB. CyuwectByeT 1 onepartop
npuceamBaHud, 12 apndmeTmyecknx onepartopos, 12 norndeckux ornepartopos, 6
onepaTtopoB cpaBHEHUS 1 13 BUTOBbLIX ONEpPaTopPOB.




[TIPUMUTUBHbBIE TUTDbI

3Ha4yeHune no

Twun Pa3swvep MuH. 3Ha4yeHue Makc. 3Ha4yeHune YMOMYAHMIO
byte 8 out -128 127 0
short 16 out -32,768 32,767 0
char 16 6ut "\u0000' (0) "uffff' (65535) "\u0000'(0)
int 32 buta -2,147,483,648 2,147,483,647 0
long 64 buta -9,223,372,036,854,775,808 9,223,372,036,854,775,807 oL
float 32 buta IEEE754 IEEE754 0.0f
double 64 6uta IEEE754 IEEE754 0.0d
boolean - - - false




AAlana3oHbl 3HAYEHUN U pa3mep

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

System.out.println("byte min: " + Byte.MIN VALUE) ;
System.out.println("byte max: " + Byte.MAX VALUE) ;
System.out.println("byte length: " + Byte.SIZE)

System.out.println("short min: " + Short.MIN VALUE) ;
System.out.println("short max: " + Short.MAX VALUE) ;
System.out.println("short length: " + Short.SIZE) ;

System.out.println("char min: " + (int) Character.MIN VALUE) ;
System.out.println("char max: " + (int) Character.MAX VALUE) ;
System.out.println("char length: " + Character.SIZE) ;
System.out.println("int min: " + Integer.MIN VALUE) ;
System.out.println("int max: " + Integer.MAX VALUE) ;
System.out.println("int length: " + Integer.SIZE) ;
System.out.println("long min: " + Long.MIN VALUE) ;
System.out.println("long max: " + Long.MAX VALUE) ;

System.out.println("long length: " + Long.SIZE) ;

System.out.println("float min approx: " + Float.MIN VALUE) ;
System.out.println("float max approx: " + Float.MAX VALUE) ;
System.out.println("float length: " + Float.SIZE)

System.out.println("double min approx: " + Double.MIN VALUE) ;
System.out.println("double max approx: " + Double.MAX VALUE) ;
System.out.println("double length: " + Double.SIZE) ;




AAlana3oHbl 3HAYEHUN U pa3mep

byte min: -128

byte max: 127

byte length: 8

short min: -32768

short max: 32767

short length: 16

char min: 0O

char max: 65535

char length: 16

int min: -2147483648

int max: 2147483647

int length: 32

long min: -9223372036854775808
long max: 9223372036854775807
long length: 64

float min approx: 1.4E-45
float max approx: 3.4028235E38
float length: 32

double min approx: 4.9E-324
double max approx: 1.7976931348623157E308
double length: 64




[IPUMUTUBHbIE NepeMEHHbIE

[byte|short|char|int|long|float|double|boolean] variable [ = literal | = expression ];

3Ha4yeHUst NepeMeHHbIX MNPUMUTUMBHBLIX TUMOB XPaHATCS MO  3HadveHuto. [lepemeHHas
NPMMUTUBHOTO TWUMa BCEraa COAEPXWUT 3HadeHne UMeHHO 3Toro Tuna. [lpu obbsBnNEeHUn
nepeMeHHasi NPUMUTMBHOIO TuNa MOXET ObITb cpa3y Xe uHMuManuanpoBaHa. [lepeMeHHble
NMPUMUTUBHBLIX TUMOB MOTYT ObiTb  MHMUMANU3UPOBAHHbI  MPUMWUTUBHLIMK  NUTEpanamu.
MpUMUTMBHBIE NUTEParnbl 3TO 3HAYEHUSI MPUMUTUBHBLIX TUMOB B MCXOAHOM Kode nporpammbl. [Ans
NPMMUTUBOB CYLLECTBYHOT YeTblpe BuOa NUTeparnoB: LENOYUCHEHHble NnuTepanbl, nutepanbl C
nnaBaloLen TOMKOW, CUMBOSbHLIE NUTepansl 1 byneeckue nuteparnsi.




[IPUMUTUBBI U ANTEPA/IbI

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

String name = "Harry Hacker'";
char gender = 'm';

boolean isMarried = true;
byte numChildren = 2;

short yearOfBirth = 1987;

int salary = 30000;

long netAsset = 8234567890L;
double weight = 88.88;

float gpa = 4.58f;

System.out.println("Name: " + name) ;
System.out.println("Gender: " + gender);
System.out.println("Is married: " + isMarried);
System.out.println ("Number of children: " + numChildren) ;

System.out.println("Year of birth: " + yearOfBirth)
System.out.println("Salary: " + salary):;
System.out.println("Net Asset: " + netAsset);
System.out.println("Weight: " + weight) ;
System.out.println("GPA: " + gpa);

Name: Harry Hacker
Gender: m

Is married: true
Number of children: 2
Year of birth: 1987
Salary: 30000

Net Asset: 8234567890
Weight: 88.88

GPA: 4.58




byneBCKUK TUT




bysneBckue nmtepansl

Tun JNntepan [Mpnmep
boolean true true
boolean false false

I

byneBckue nutepanbl  UMET  TUN
boolean © MOryt umcnosnb3oBaTbCs
TONbKO Aans NHUUManmn3aumm
nepeMeHHblX Tuna boolean. EcTb Bcero
aBa byneBckunx nutepana true u false.

Tun boolean He uVMeeT HUKaKoro
OTHOLUEHUA K LENOYUCNEHHbIM TUnam.
[lepemMeHHyt0 Tuna boolean Henb3A
nHnumanusunposatb 0 nnum 1.




by/ieBbl /iIOrM4yecKkre onepaTopeobl

Onepartop Pesynerar

&

Jlornyeckoe un

Jlornyeckoe nnm

INNornyeckoe ncknrovatowee nnm (XOR)
JTornyeckoe nnm BbICTPON OLIEHKU
Jlornyeckoe n BbICTPON OLIEHKM
OTpuuaHune

Jlornyeckoe 1 ¢ npuceamMBaHneM
Jlornyeckoe wnu c npuceamBaHneMm

Jlornyeckoe ucnovaroLlee nnm ¢
npucBanBaHUEM

PaBHO
He paBHO

TepHapHbIn onepartop if-then-else

Y TepHapHOro onepaTtopa nepBbin onepaHn OomkeH ObITb
boolean gpyrne onepaHabl M pesynbsrat Moryt ObiTb no6oro
TMnNa. Y gpyrmx onepartopoB onepaHgaMy MOryT ObiTb TOMbKO
boolean. Pe3yneraT TOXe boolean.




Tabanua UCTUHHOCTH

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

System.out.println ("L\tR\tAND\tOR\tXOR\tNOT") ;
printLine (true, true);

printLine (true, false);

printLine (false, true);

printLine (false, false);

}

static void printLine (boolean 1, boolean r) {

System.out.println(l + "\t" + r + "\t" + (L & r) + "\t" + (1 | r) + "\t" + (1 * xr));

L R AND OR XOR
true true true true false
true false false true true
false true false true true

false false false false false
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LlenoYnCeHHbIe TUMbI

11




LlenoyncieHHble amTepansl

Tun  Cyddoumkc [Mpnmep
int -123412
long L vnu | 12341234123L
LlenoyuncnenHble nutepansl 6e3 cydpdukca Cucrema cymcneHms lNpedukc lNpumep
(MO ymonyaHuio) mmeroT Tun int 1 moryT NecATUYHas 27
MCNONb30BaTbCA  ANA  MHULMANM3aumm
nepeMeHHbIX Tuna byte, short, char, int u OBOUNYHAas Ob 0b11011
long npu ycrnoBuun 4To 3Ha4YeHUe nutepana
HaxoaMTCA B Auanas3oHe 3HadeHuh Tuna. BOCbMUpUHHAX 0 033
| UenouuncneHHble nutepansl ¢ cydukcom LiecTHaauaTMpu4Has 0x Ox1b
l L vnu | mmeror tmn long n moryTt ObITb
MCNOMNb30BaHbl  ANA  MHULManM3aumm
nepeMeHHblx Tuna long.  3HayeHue U
nuTepana [OMKHO 6bITh B HeobxoaMMo NOMHUTb YTO LENOYMUCHEHHbIN
COOTBETCTBYIOLEM  AManasoHe  MHave nutepan H8HVJH8POLLI,I/II7IC$I ¢ 0 aTt0 yncno B
NPON30oNaET omnbKa KOMMUNALMN. BOCbMNPU4HON CUCTEME.

Cydduke | ucnonbsoBatb He crneayet. Ero
nerko nepenyrtatb ¢ uucpon 1. Bmecto

Hero criegyeT ncnonb3osatb cydpduke L.
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CUMBO/IbHbIE /INTEPA/Ibl

Tun  Jlutepan OnuncaHune
char  "uxxxx' CumMBOS € KOOOM XXXX B koguposke Unicode
char ‘X' CumBon X
INntepan 3Ha4yeHmne OKBMBANEHT
\b' BO3BpaT KapeTKn "\u0008'
CuMBOIbHbIE JimTeparibl UMEeKT TUN char un \t TaGyJ'IFITOp \U0009
MoryT NCMnoJib30BaATbCA On4 '\n' rlepeXO,D, CTpOKVl '\UOOOA'
! nHNuUnanmn3auymn Uerto4nCIrieHHbIX . ' :
| NepemMeHHbIX MPW YCNOBUMM YTO 3HaYeHue \f nogada bnaxka \u000C
JinTepana HaxoguTcH B anana3oHe |\r| BO3BpaT KapeTKl/l '\UOOOD'
3Ha4YeHun Tuna.
\" NBOWHAas KaBbl4yka "\u005C'
\" OAVHapHaga KaBblyKa \u0027'
"\\' obpaTHaga kocas yepTa "\u0022'
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[Ipeobpa3oBaHMA Le/104MCEHHDBIX TUTOB

YTO HEe MOXeT OblTb MoTepsiHa UHopMaums. B npoTMBHOM crnyyae OONyckaeTcsl SiBHOe

npeobpasoBaHue. [Ans ABHOro npeobpasoBaHMA HeOBXOOMMO yKasaTb TUM K KOTOPOMY

NonyckaeTca HessBHOe NpeoGpasoBaHue Mexay LEernodncneHHbIMA TUnaMm npy ycrnoBum
ﬁ NpoucxoauT npeobpasoBaHue.
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[lpeobpa3oBaHme TMMNOB

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

int xInt;
byte xByte;

System.out.println("Implicit conversion byte to int ...");

xByte = 100;
xInt = xByte;

System.out.println ("xByte variable's value: " + xByte);
System.out.println("xInt variable's value: " + xInt);
System.out.println("\nNow explicit conversion int to byte ...");
xInt = 150;

xByte = (byte) xInt;

System.out.println("xInt variable's value: " + xInt);
System.out.println ("xByte variable's wvalue: " + xByte)

Implicit conversion byte to int
xByte variable's wvalue: 100
xInt variable's value: 100

Now explicit conversion int to byte

xInt variable's wvalue: 150
xByte variable's wvalue: -106
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ApndmeTndeckue ornepaTopbl

Onepatop Pesynerar

+ CrioxeHue (YyHapHbI NioC)
- BbluntaHme (YHapHbIM MUHYC)
* YMHOXeHune

/ [leneHue

o®

Moayrnb oT geneHus
++ NHKpeMeHT
+= CroxeHue c npuceanBaHneM

-= BblunTtaHue ¢ npmncBanBaHMeEM

*= YMHOXeHMe ¢ npuceBanBaHNEM

/= [eneHne c npucesanBaHUEM

&= Mopaynb OT geneHnsa ¢ npuceanBaHUEM
-— [ekpemeHT

Ecnu onepaHgbl LENOYUCIIEHHBLIX TUMOB KpoMe long TO OHKU
BCe npuBoaATCcAa K int U pesynbrat TOXe Oyget int. Ecnn
i ornepaHabl LENOYUCIIEHHbIX TUMOB U OAMH M3 HUX long TO
pesynbtaTt byaet long. [NepenonHeHne LenoYmCreHHbIX TUMoB
MacKupyeTcs.
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Pe3y/bTaT apudmeTnyeckmnx onepauumm int

public class ByteDemo ({

public static void main(String[] args) {

byte a = 10;

byte b = 20;

byte ¢ = (byte) (a + b);
System.out.println("And the result is: " + c¢);

And the result is: 30
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MacknpoBKa nepeno/IHeHUA Le/blX Yncen

public class SilentOverflowDemo ({
public static void main(String[] args) {
int posint = 2147483647;

System.out.println("number is: " + posint);
System.out.println("number + 1 is: " + (posint + 1));

System.out.println() ;
int negint = -2147483648;

System.out.println("number is: " + negint);
System.out.println("number - 1 is: " + (negint - 1));

number is: 2147483647
number + 1 is: -2147483648

number is: -2147483648
number - 1 is: 2147483647
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MacknpoBKa nepeno/IHeHUA Le/blX Yncen

public class SilentOverflowDemo ({
public static void main(String[] args) {
int posint = 2147483647;

System.out.println("number is: " + posint);
System.out.println("number + 1 is: " + (posint + 1));

System.out.println() ;
int negint = -2147483648;

System.out.println("number is: " + negint);
System.out.println("number - 1 is: " + (negint - 1));

number is: 2147483647
number + 1 is: -2147483648

number is: -2147483648
number - 1 is: 2147483647

19




MacknpoBKa nepeno/IHeHUA Le/blX Yncen

public class SilentOverflowDemo ({
public static void main(String[] args) {
int posint = 2147483647;

System.out.println("number is: " + posint);
System.out.println("number + 1 is: " + (posint + 1));

System.out.println() ;
int negint = -2147483648;

System.out.println("number is: " + negint);
System.out.println("number - 1 is: " + (negint - 1));

number is: 2147483647
number + 1 is: -2147483648

number is: -2147483648
number - 1 is: 2147483647
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MacknpoBKa nepeno/IHeHUA Le/blX Yncen

public class SilentOverflowDemo ({
public static void main(String[] args) {
int posint = 2147483647;

System.out.println("number is: " + posint);
System.out.println("number + 1 is: " + (posint + 1));

System.out.println() ;
int negint = -2147483648;

System.out.println("number is: " + negint);
System.out.println("number - 1 is: " + (negint - 1));

number is: 2147483647
number + 1 is: -2147483648

number is: -2147483648
number - 1 is: 2147483647
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MacknpoBKa nepeno/IHeHUA Le/blX Yncen

public class SilentOverflowDemo ({
public static void main(String[] args) {
int posint = 2147483647;

System.out.println("number is: " + posint);
System.out.println("number + 1 is: " + (posint + 1));

System.out.println() ;
int negint = -2147483648;

System.out.println("number is: " + negint);
System.out.println("number - 1 is: " + (negint - 1));

number is: 2147483647
number + 1 is: -2147483648

number is: -2147483648
number - 1 is: 2147483647
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PesyabTat apupmeTndeckmnx onepauyum int uam long

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

long yearMilliseconds = 1000 * 365 * 24 * 60 * 60;
System.out.println ("Wrong number of milliseconds per year: " + yearMilliseconds) ;

yearMilliseconds = 1000L * 365 * 24 * 60 * 60;
System.out.println ("Correct number of milliseconds per year: " + yearMilliseconds) ;

Wrong number of milliseconds per year: 1471228928
Correct number of milliseconds per year: 31536000000
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PesyabTat apupmeTndeckmnx onepauyum int uam long

public class ResultOverflowVarDemo ({
public static void main(String[] args) {
int millis = 1000;

int days = 365;
int hours = 24;

int minutes = 60;

int seconds = 60;

long yearMilliseconds = (long) (millis * days * hours * minutes * seconds) ;
System.out.println ("Wrong conversion int to long variable : " + yearMilliseconds) ;
yearMilliseconds = (long) (millis) * days * hours * minutes * seconds;
System.out.println ("Correct conversion int to long variable : " + yearMilliseconds) ;

Wrong conversion int to long variable : 1471228928
Correct conversion int to long variable : 31536000000
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[leneHue Ha HO/Ib

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

int a = 10;
int b = 0;

System.out.println("We will try to divide " + a + " by " + b);
System.out.println(a / b);

We will try to divide 10 by O
Exception in thread "main" Jjava.lang.ArithmeticException: by zero
at primitives.ArithmeticExceptionDemo.main (ArithmeticExceptionDemo.java:11)

25




OnepaTopbl CpaBHEHUA U yNOPAAOYEHHOCTH

Onepatop Pesynerar

== PaBHO

I= He paBHO

> bonbue

< MeHbLle

>= bonble unu paBHo
<= MeHbLle unu paBHO

Pe3yanaT0M onepauunn cpaBHeEHUA WM ynopAaao4eHHOCTU

OnepaHgbl MOryT ObiTb MHOObLIX LENOYUCNEHHbLIX TUMOB.
i Bceraga byaet boolean.
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bUTOBbIE LLe/104MUC/IEHHbIE OnepaTopbl

OnepaTtop Pesynbrat

~ BuToBbIN YHaPHLIN He
& BuTtoBbin 1

| butoBbIN nnu

A butoBbIn nckntovarowmm nnm (XOR)
>> Casur Bnpaso

>>> CaBur BrnpaBo C 3anofiHEHNEM HyNAMN
<< Casur BNeBo

&= butoBbLIN U C NpUCBanBaHUEM

|= buToBbIN N ¢ NnpuceamMBaHMeEM

A= buToBbLIM NCNOYaLWMNA NN C NPUCBaNBaHUEM
>>= Casur Bnpaeo C NpMcBanBaHUEM
>>>= Casur BrnpaBo C NpucBaMBaHUEM C 3alONTHEHUEM HYNSIMU
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BelwieCcTBeHHbIE TUMDI
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BelLlecTBeHHbIE /IMTepa/ibl

Tun Cyhdmkc [Mpumep [Mpumep
float Funnf -123.412F -1.23412e+2F
double Dwwmd 123412.34123D 1.2341234123e+5D

BewecteeHHble nuTepansl 6e3 cyddwmkca (no
ymMonyaHui) unm ¢ cypdgpukcom D nnm d wnmetor
TMn  double u wMoryt wucnomnb3oBaTtbCAa ANA

- | MHUUManus3auum  nepemMeHHblx Tuna  double.

\ BewiectBeHHble nutepanbl ¢ cydpdpukcom F mnm f
i nmetoT TUn float u moryT BbITb MCNOSB30BaHbI A4
MHULManu3aunm nepemMeHHbix Tuna float unn Tuna
double. 3HaveHne nutepana OOMKHO ObITb B

COOTBETCTBYIOLLEM Ananas3oHe nHa4vye npousonger
owmnbka kKoMnunNaLnn.
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MaKcuma/ibHble U MUHUMaA/1bHbIE MO MoAYy/1tO 3Ha4Y€HNA

Tun Pasavep  MwuHUManbHble N0 MOAYSIO 3HAYEHUS MakcumanbHble Mo MOAYN 3Ha4YeHUs
float 32 buTta 2-149 = +1.40129846432481707e-45 (2—2‘23)-2127 = +3.40282346638528860e+38
double 64 6uta 21974 =1+4.9406564584124654¢e-324 (2-2'52)-21023 = +1.7976931348623157e+308
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Cneyma/ibHble 3Ha4YeHuA

3HadyeHune

Pasmep

Infinity

-Infinity

NaN

MonoxuTensHoe 3Ha4YeHne no moaynto donblue
MaKCUMarnbHOIo 3Ha4YeHnsi Mo MOAYIH0

OTpuuaTenbHoe 3HadYeHne No Moaynio GonbLue
MaKCUMarbHOIo 3Ha4YeHnsi Mo MOAYIHO

[MonoXxutenbHOE 3Ha4YeHME MNo MOAYJ1IO MEHblLUE
MWHUMAaJibHOIo 3Ha4eHn4A No Mo4yJito

OTpI/ILI,aTeJ'IbHOG 3Ha4YeHune no Mmoaynto MeHblle
MWHUMAaJibHOIo 3Ha4eHn4A No Mo4yJito

He uncno - pesynsrart onepaumn He MMeroLwmx
cMbIcna
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Cneyma/ibHble 3Ha4YeHuA

public class SpecialValuesDemo ({

public static void main(String[] args) {

double max Double.MAX_VALUE;
double min = Double.MIN_VALUE;

System.out.println ("Maximum double value approximately is: " + max);
System.out.println("Minimum positive double value approximately is: " + min);
System.out.println("Positive infinity is: " + max * 2);
System.out.println("Positive zero is: " + min / 2);
System.out.println("Negative infinity is: " + (-max * 2));
System.out.println("Negative zero is: " + (-min / 2));

System.out.println("Not a number: " + Math.sqrt(-1)):;

Maximum double value approximately is: 1.7976931348623157E308
Minimum positive double value approximately is: 4.9E-324
Positive infinity is: Infinity

Positive zero is: 0.0

Negative infinity is: -Infinity

Negative zero is: -0.0

Not a number: NaN
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[lpeobpa3oBaHmA

[onyckaetcs HeaBHoe npeobpasoBaHue float B double n aBHoe npeobpasoBaHue double
B float. [lonyckaetcs HesiBHOe npeobpasoBaHue noboro uernoymcrneHHoro tuna B float n
double n sBHOe npeobpasoBaHue float u double B uenoyncneHHble TUMNbl. HesiBHOe

npeobpasosaHune long B float n double, a Takke HeaBHoe npeobpasoBaHue int B float
MOTryT NPUBECTU K NOTEPE TOUYHOCTMW.
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[lpeobpa3oBaHme TMMNOB

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

int xInt;
double xDouble;

System.out.println("Implicit conversion int to double ...");

xInt = 120;
xDouble = xInt;

System.out.println("xInt variable's wvalue: " + xInt);
System.out.println("xDouble variable's wvalue: " + xDouble);
System.out.println("\nNow explicit conversion double to int ...");

xDouble = 3.8547;
xInt = (int) xDouble;

System.out.println("xDouble variable's wvalue: " + xDouble);
System.out.println("xInt variable's wvalue: " + xInt);

Implicit conversion int to double
xInt variable's wvalue: 120
xDouble variable's wvalue: 120.0

Now explicit conversion double to int

xDouble variable's wvalue: 3.8547
xInt variable's value: 3
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ApndmeTndeckue ornepaTopbl

Onepatop Pesynbrar

+

o°

CnoxeHune (yHapHbIN NkC)
BbluntaHme (YyHapHbIM MUHYC)
YMHOXeHue

[leneHwne

Moaynb oT geneHus
NHKpeMeHT

CnoxeHune ¢ npycesanBaHUEM
BbluntaHue c npuceamBaHmem
YMHOX€EHUE C npuceamBaHneMm
[leneHune c npuceanBaHNEM
Moaynb OT geneHus ¢ npuceanBaHUEM

[lekpeMeHT

Onepauu4 PesynbraT

Math.sqrt(-1.0) NaN

0.0/0.0 NaN
1.0/0.0 Infinity
-1.0/0.0 -Infinity
NaN + 1.0 NaN
Infinity + 1.0 Infinity

Infinity + Infinity Infinity

BeliectBeHHaa apudmeTrka Kak U XpaHeHue
BELLECTBEHHbIX YUCEN HE ABNAETCH TOYHOW.
Ons  TOYHbIX  (PUMHAHCOBBLIX  BbIYUCIIEHUN
Heobxoammo ncnonb3oBaTb TUN BigDecimal.

Ecnu oba onepanaa BelecTBeHHbIE N XOTs O6bl 0ANH N3 HUX double
TO pe3ynetat 6yaet double B npoTMBHOM crnyyae pesynerat byget
float. Ecnn oguMH onepaHg  BELWECTBEHHbIA a  gpyrom
LLeSTOMMCIIEHHbLIA TO LENIOYMCIEHHbIN onepaHa OyaeT npuBedéH K
TMMNY BELLECTBEHHOro onepaHaa W pesynsrat 6yger Tuna
BELEeCTBEHHOro ornepaHaa.
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HeTO4YHOCTb BeLeCTBEHHOMN apUPMeTUKHU

public class ImprecisionDemo {

O O o
wnN B

public static void main(String[] args) {

System.out.println(0.1);
System.out.println(0.1 + 0.1);

System.out.println(0.1 + 0.1 + 0.1);

0000000000000004

Takoro BeLLEeCTBEHHOro 3HaYeHuUs Kak
0.1 He cywecTByeT. OTO CBA3aHO C TeEM
Kak BellecTBeHHble yncna float u double
npencTasnsaTcs B namatu. Kpome Toro
apudmMeTrKa He ABNSeTCHA TOYHOWN.
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KaK XpaHATCA YnC/1a C N1aBaroLLer TOHKOU

IEEE Floating Point Representation

5 exponent mantissa

1 bit 8 bits 23 bits

IEEE Double Precision Floating Point Representation
1 bit 11 bits 52 bits

S exponent mantissa
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[pumep xpaHeHuaA float 0.8125 = 0.5+0.25+0.0625

(-1)° x (1+m) x 2(¢ - 127

0.8125 = (-1)° x (1 + 0.5 + 0.125) x 271

bits: 31 30-23 22-0
binary: 0 01111110 10100000000000000000000
decimal: 0 126 5242880

2°-127(1 4+ m / 223) =
2°'(1 + (0.5 + 0.125)) =
2°1(1 + 5242880/8388608) =
2°'(1 + 0.625) = 0.8125

3HayeHne paspgga B GuHapHoW
—— 3anncm moxeT 6biTb 0 unu 1. MNepsas
1 He XpaHUTCA B MaHTUCCE TaK Kak

3HauYeHVe nepBoro paspsaaa scerga 1.
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[pumep xpaHeHus float 0.085

(-1)° x (1+m) x 2(¢ - 127

0.085:

bits: 31 30-23 22-0

binary: 0 01111011 01011100001010001111011
decimal: 0 123 3019899

2e-127(1 4+ m / 223) =

27%(1 + (0.25 + 0.0625 + 0.03125 + ...)) =
274(1 + 3019899/8388608) =
11408507/134217728 =
0.085000000894069671630859375
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OnepaTopbl CpaBHEHUA U yNOPALOYEHHOCTH

Onepatop PesynbraT Onepauus PesynbraT
== PaBHO NaN > 1.0 false

1= He paBHO NaN == 1.0 false

> Bonbue NaN < 1.0 false

< MeHbLue NaN == NaN false

>= Bornblie unu pasHo 0.0==-0.0 true

<= MeHbLUe nnu paBHoO

I

OnepaHabl MoOryT ObiTb  NOObIX  YMCIMEHHbIX  TUMOB.

PesynstatoM onepauun cpaBHEHUS UNU YNOPSAO4YEHHOCTU
Bceraga byaet boolean.

40




OnepaTopbl CpaBHEHMA U HETOYHOCTb BeLLLeCTBEHHOU apUPMETUKU

public class NeverEndingDemo {
public static void main(String[] args) throws InterruptedException{
for (double x = 0; x '= 10; x += 0.1) {

System.out.println (x) ;
Thread.sleep(1000) ;

.099999999999984
.199999999999983
.299999999999983
.399999999999983
.499999999999982
.599999999999982
.699999999999982
.799999999999981
.89999999999998
9.99999999999998
10.09999999999998
10.19999999999998
10.29999999999998
10.399999999999979
10.499999999999979
10.599999999999978
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