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ba3oBa iepapxia KiaciB Java API

" ba3osi APl onucani B 6ibnioTekax, Hanpuknaaa,

java.lang.
““"L‘m = Kitac Math omnucye koncrantu E = 2.718281828459045 Ta
Theead PI =3.141592653589793 tuny double, 1o BiAmOBiAaIOTH
Group 3HAYEHHSM E€KCIIOHEHTH Ta YKcIIa TT.
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Kiac java.lang.Math

T -

double abs(double d);
float abs(float f);
int abs(int i);
long  abs(long|)

double acos(double d)
double asin(double d)

double atan(double d)

double ceil(double d)

NosepTtae abcontoTHe 3HauveHHA (moaynb) d. Ocobnmsi BUNAAKK:
abs(-0.0) = +0.0, abs(-infinity) = +infinity, abs(NaN) = NaN,
abs(Integer.MIN_VALUE) = Integer. MIN_VALUE,
abs(Long.MIN_VALUE) = Long.MIN_VALUE,

Noseptae 3HauveHHa arccos(d)y aianasoni Big O go Pl. Ocobnusi
sunagku: acos(d > 1) = NaN, acos(d < -1) = NaN, acos(NaN) = NaN

NosepTae 3HauyeHHsa arcsin(d) y gianasoni Big —Pl/2 no Pl/2. Ocobnusi
sunagku: asin(d > 1) = NaN, asin(d < -1) = NaN, asin(NaN) = NaN

MNosepTtae 3HauyeHHa arctg(d)y aianasoni sig —Pl/2 no Pl/2. Ocobnusi
sunagku: atan(+0.0) = +0.0, atan(-0.0) = -0.0, atan(+infinity) = +Pl/2,
atan(-infinity) = -Pl/2, atan(NaN) = NaN,

NMoBepTae HallMeHLle 3HauyeHHA (HalbaMKyYe 40 -©), AKE He MeHLe 33
d Ta uine. Ocobnumsi sunaakm: ceil(+0.0) = +0.0, ceil(-0.0) = -0.0,
ceil(-1.0<d<0.0) = -0.0, ceil(+infinity) = +infinity, ceil(-infinity) = -
infinity, ceil(NaN) = NaN



Kiac java.lang.Math

T -

double cos(double d)
double exp(double d)

double floor(double d)

double log(double d)

double log10(double d)

Noseptae cos(d), d - B pagiaHax. OcobnvBi BUNAAKM:
cos(+infinity) = NaN, cos(-infinity) = NaN, cos(NaN) = NaN.

MosepTtae 3HaueHHa ed. Ocobnusi sunagku: exp(+infinity) = +infinity,
exp(-infinity) = +0.0, exp(NaN) = NaN

NMoBepTae Haibinbwe 3HauyeHHA (Habamxkue A0 +%), AKke He binble 3a
d Ta uine. Ocobnmsi sunaaku: floor(+0.0) = +0.0, floor(-0.0) = -0.0,
floor(+infinity) = +infinity, floor(-infinity) = -infinity, floor(NaN) = NaN

Noseptae In(d). Ocobnusi sunagku: log(+0.0) = -infinity, log(-0.0) = -
infinity, log(d < 0) = NaN, log(+infinity) = +infinity, log(-infinity) =
NaN, log(NaN) = NaN

Moseptae log;o(d). Ocobamsi sunaaku: log10(+0.0) = -infinity,
log10(-0.0) = -infinity, log10(d < 0) = NaN, log10(+infinity) = +infinity,
log10(-infinity) = NaN, log10(NaN) = NaN



Kiac java.lang.Math

T -

double max(double d1,
double d2);

float max(float f1, float f2);
int max(int i1, int i2);

long max(long L1, long |2)
double min(double d1,
double d2);

float min(float f1, float f2);
int min(int i1, int i2);

long min(long |1, long [2)

double random()

int round( long round(double d)
long roun

int round(float f)

MoBepTae Hanbnukye A0 +00 3HAYEHHs cepen nepenaHux.
Ocobnusi BMNaakn ana ApoboBux yucen.

max(NaN, uncno) = NaN, max(umcno, NaN) = NaN, max(+0.0, -0.0) =
+0.0, max(-0.0, +0.0) = +0.0.

[MoBepTae Hambnmxkye OO0 —o0 3HAYEHHA cepen, nepeaaHux.
OcobnuBi BMNagku ana ApoboBux uucen.

min(NaN, uncno) = NaN, min(uucno, NaN) = NaN, min(+0.0, -0.0) =
-0.0, min(-0.0, +0.0) = -0.0.

NosepTtae ncesaosunagkose umcno B8 gianasoni 0.0, 1.0)

Returns the result of rounding d to a long integer. The result is equivalent to (long) Aath floor(d+0 5) Ta

Math.floor(d + 0.5). There are seven special cases: round(+0.0) = +0.0,
round(-0.0) = +0.0, round(anything > Long.MAX_VALUE) = Long.MAX_VALUE, . ( ) _
round(anything < Long.MIN_VALUE) = Long.MIN_VALUE, round(+infinity) = 1. round +O'O - +O'O,

Long.MAX_VALUE, round(-infinity) = Long.MIN_VALUE, and round(NaN) = +0.0. ) — LOﬂg,MAX_VALU E,

Returns the result of rounding f to an integer. The result is equivalent to (int)
Math.floor(f + 0.5). There are seven special cases: round(+0.0) = +0.0,
round(-0.0) = +0.0, round(anything > Integer.MAX_VALUE) = Integer.
MAX_VALUE, round(anything < Integer.MIN_VALUE) = Integer.MIN_VALUE,
round(+infinity) = Integer.MAX_VALUE, round(-infinity) = Integer.MIN_
VALUE, and round(NaN) = +0.0.



Kiac java.lang.Math

double signum(double d)

float signum(float f)

double sin(double d)

double sqrt(double d)

Returns the sign of d as -1.0 (d less than 0.0), 0.0 (d equals 0.0), and 1.0 (d greater
than 0.0). There are five special cases: signum(+0.0) = +0.0, signum(-0.0) = -0.0,
signum(+infinity) = +1.0, signum(-infinity) = -1.0, and signum(NaN) = NaN.

Returns the sign of ¥ as -1.0 (f less than 0.0), 0.0 (f equals 0.0), and 1.0 (f greater
than 0.0). There are five special cases: signum(+0.0) = +0.0, signum(-0.0) = -0.0,
signum(+infinity) = +1.0, signum(-infinity) = -1.0, and signum(NaN) = NaN.

Returns the sine of angle d (expressed in radians). There are five special cases:
sin(+0.0) = 40.0, sin(-0.0) = -0.0, sin(+infinity) = NaN, sin(-infinity) =
NaN, and sin(NaN) = NaN.

Returns the square root of d. There are five special cases: sqrt(+0.0) = +0.0,
sqrt(-0.0) = -0.0, sqrt(anything < 0) = NaN, sqrt(+infinity) = +infinity,
and sqrt(NaN) = NaN.



Kiac java.lang.Math

double tan(double d)

double toDegrees(double
angrad)

double toRadians(double
angdeg)

Returns the tangent of angle d (expressed in radians). There are five special cases:
tan(+0.0) = +0.0, tan(-0.0) = -0.0, tan(+infinity) = NaN, tan(-infinity) =
NaN, and tan(NaN) = NaN.

Converts angle angrad from radians to degrees via expression angrad * 180 / PI.
There are five special cases: toDegrees(+0.0) = +0.0, toDegrees(-0.0) = -0.0,
toDegrees (+infinity) = +infinity, toDegrees(-infinity) = -infinity, and
toDegrees(NaN) = NaN.

Converts angle angdeg from degrees to radians via expression angdeg / 180 * PI.
There are five special cases: toRadians(+0.0) = +0.0, toRadians(-0.0) = -0.0,
toRadians(+infinity) = +infinity, toRadians(-infinity) = -infinity, and
toRadians(NaN) = NaN.

= Math.abs() noseptae abcontoTHe 3HauyeHHA nepegaHoro umcna (uinoro um apobosoro).

* [lpoTe TaKOX MOro 4acto BMKOPWUCTOBYIOTb A/1A MOPIBHAHHA YMCeN.

" V 38'A3Ky 3 HETOYHUM NpeacTaBleHHAM APobOBMX umcen B cucTemi, 3okpema, Bupas 0.3==0.1+0.1+0.1

Habyae 3HauveHHa false.

= 33 gonomorot metoay abs() Ta nesHoro 3HauyeHHs noxmbkm supas Math.abs(0.3 - (0.1 + 0.1 + 0.1)) <
0.1 6yne matu 3HauyeHHa true, ockinbku abcontoTHa BiacTaHb HabaraTo MeHle 33a4aHOi MOXMBKM.



MeToa random()

= Metoz random() reHepye nceBmoOBMNAZKOBE YMCAO.

= flianaszoH umcen Big 0.0 go 1.0 yacto HenpakTMuHWIA, | BiANOBIAHI pe3ynbTaT MaclTabyloTb Ha MOTPIGHMIA

ianasoH.
A static int rnd(int limit)
= Hanpuknag, peanisauia metoay {
return (int) (Math.random() * limit);
o }

A€ MOMAMBICTb reHepysatn sunagkosi uncna sig O go limit-1.

= |Hctpykuia -100 + rnd(201) possonse otpumysatm Bunagkosi uncna 3 gianasony [-100, 100].

= 3anuc (int) Math.random() * limit 3aBxan 6yne pasatm 0, ockinbku cnoyaTky BinbyBaeTbcs
3BefleHHA TUMY unucna 3reHeposaHoro random() wnasaxom ycikaHHA Apo6oBOI YacCTUHM.



Kiac StrictMath Ta 3apesepBoBaHe cJ10BO strictfp

= [laHMin KAac 3HaxoamuTbeca B nakeTi java.lang ta maitke igeHTMuHmin knacy Math.

* Metoan StrictMath nosepratoTs ogHakosi pesynbtaTt Ha Bcix nnatpopmax, y TOM yac, AK AeAKi
metogm Knacy Math moxyTb mosepratu 3HaueHHs, wo 6yayTb BiApi3HATUCHL Big naaTdopmu A0
nnatpopmm.

= StrictMath He nigTpumye cneumdiyni ana nnatpopm puck, Hanpuknag, maTemaTUUHUI chniBNpoLecop.

* YV 6inbwocti sBuMnagkis metoam knacy Math suknukatots csoi signosigHmkn 3 knacy StrictMath.

= BunsaTok: metogn toDegrees() ta toRadians().

* Xou TiNO uUMX MeToAiB iaeHTM4He, peanisauia 3 Knacy StrictMath sknouae 3apesepsosaHe cnoso strictfp s
3aro/I0BKYy:

= public static strictfp double toDegrees(double angrad)
= public static strictfp double toRadians(double angdeg)
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Strictfp - AJ1s 06pi3aHHA TOYHOCTi 06YHC/IEHb 3 METOIO
NiATPUMKHU MOPTATUBHOCTI

» lae MiATPMMKY MOPTaTMBHOCTI B KOHTeKcTi mpomixHux floating-point npeacrasnexb umucen 3
NaaBaloyolo Kpankow Ta ix nepenosHeHb (overflow) un HeposanosHenb (underflow).

= Be3 strictfp npomixkHi obuncneHHa He obmexytotbca |IEEE 754: Tounicte o6umncneHb 3anexuTb Big
nnatdopmu.

= 3acTocoBaHe A0 MeTody Kawodose cnoBo Strictfp sagae ctunb BuKOHaHHA BCix obumcneHb 3
N1aBaloyol0 KParnkoto, WO BUMKOHYIOTbCA B METO/,.

» Mpore strictfp moxkHa BMKOpMCTOBYBaTM i B 3aro/I0BKY Oro/IOWIEHHA KJjacy, Wwob 3abesneunty crpore
BMKOHaAHHA 0OYMC/IEHb 3 MJ1aBalOYOK KPAMKOK B LbOMY KAaci.

" Hanpuknag, public strictfp class FourierTransform



Kiac Number

= AOctpaktHH# Kjiac java.lang.Number e cynepkiiacoM Il THX KJIACiB, SIKI MIPEACTABIISIOTH
YUCJIOB1 3HAUEHHA Ta MOKYTh KOHBEPTYBAaTUCh Y MPUMITHUBHI THUIIH.

=  MeToau 151 KOHBEpPTALIli
= byte byteValue()
= double doubleValue()
= float floatValue()
= int intValue()
= |ong longValue()
= short shortValue()

java.util.concurrent.atomic.AtomicInteger
java.util.concurrent.atomic.Atomiclong
java.math.BigDecimal

java.math.BigInteger

java.lang.Byte

java.lang.Double

java.lang.Float

java.lang.Integer

java.lang.long

java.lang.Short



Kiac BigDecimal

public class SavingsAccount

{

int balance;

SavingsAccount deposit(int amount)

{

}

balance += amount;
return this;

SavingsAccount printBalance()

{

}

System.out.println(balance);
return this;

= K/fac ONUCYE BMKOHAHHA BHECKY Ta APYyK 6anaHcy
HAaKOMWYYBa/IbHOTO PaXxXYyHKY.

= BanaHc - uine yucno!

" [lpuumMHa B APOOOBIN YACTUHI, AKA YaCTO HE MAE TOYHOTO MPEACTaB/IEHHS

(3amictb 5.1 otpumyetbea 5.099999999999998)

= Ko)KHe 004YMC/NEeHHs 3 M/1aBalo4O0 KOMOK NOTPIOHO OKpYrAtoBaTH, iHaKLWe
6yayTe BMHWKATU HEBENUKiI MOXMOKW.

® [loxMbKM He3Ha4yHi, NPOoTe OKPYIMeHHA A0 HaMbAMXKYOI KOMIMKM MOXKe NpPU3BECTU
[0 HEKOPEKTHOro pesy/braTty

" + Mpobnemn popmatyBaHHA BMBOAY

" BbanaHC BHOCUTbCA B KOMiMKax, NpoTe ANA BEe/MKMUX CyM MNOTPIOHI BenuKi
umcnal

public static void main(String[] args)

{
}

new SavingsAccount().deposit(1000).printBalance();



[Toxnbkwm cepsiciB General Ledger

Y 6aratbox MicuAx NPOABASAAMCb MOMWUAKM MOPAAKY COTOI BiACOTKa abo binbuie.
= QO6niK rpowen CTae ManKe HEMOXK/IUBUM.
= XTO XOTiB 61 BuCTaBUTM paxyHoK KnieHTy Ha $4.01, konm B 3amosnenHi $4.00?

[MPUYMHN. OBUYNCNEHHSA, AKI MICTATb CYMM, KiNIbKOCTI, KOPEKTUBM TOWO 3a3BMYAN BUKOHYHOTbCA 3
HE3HAYHOW YyBarot A0 Npobsiem TOYHOCTI Ta OKPYIEHHS, AKI BUHMKAOTb Npu poboTi 3
dbiHaHCamu.

" Bci Ui obuncneHHa sBukopuctosysanu tmun double, akuint He nepepbBavae cnocoby KepyBaHHA OKPYIIEHHAM 4MCAa
abo obme)KeHHA TOYHOCTI B OBYMUCNEeHHAX.

= AnbTepHaTtmBa — Knaac java.math.BigDecimal.

Npunyctumo, € npoaykt saptictio 10 y. 0., a micuesnit nogatok cknagae 8.25%.
* Ha nanepi cyma BigpaxysaHb cknagae: 10.00 * 0.0825 = 0.825

= OCKifIbKM TOYHICTb obuMCieHb AnA BaMlOTU — 2 3HaKM nicna Komwu, Tpeba okpyrmosatn 0.825 po konilku 8
Ginblwy ctopoHy. Mogatok craHe 0.825 -> 0.83

Knienty npunae paxyHok Ha 10.83 y.o., a nogatkiseubp otpumae 0.83 y.o.
= Mpu 1000 npopaHux npoayktax nepennata nogatky cknana 6: 1000 * (0.83 - 0.825) =5.0



J/le BUKOHYBATU OKPYIJIEHHS B O0YUCJIEHHI?

= Mpunyctumo, piakuin asot kowTtye 0.528361 3a nitp.
= Knient kynye 100.00 nitpis: 100.0 * 0.528361 = 52.8361
= OCKiZIbKM Lle He MoAaToK, MOMHa OKPYMMTWM cTaHgapTtHo: 52.84.
= Hexali MM XO4emMO AaTh AMCKOHTHY ckuaky 5% sig nmokynkw.
" 3 4KOi CYyMU POBUTU SHUMKKY?

1) 52.8361 * 0.95 = 50.194295 = 50.19;
2) 52.84 * 0.95 = 50.198 = 50.20
= CTapuin KoA, 3aBXAW BUKOHyBaB obuucneHHa tuny 1.
= Afe B HOBOMY KoAi nepes, obuyMC/leHAM 3HUMKOK, NOoAaTKiB Ta iH. Cno4YaTKy

BUKOHYETbCA OKPYINIEHHA, AK Y BMNaaKy 2.
" lle ogHa 3 rONOBHUX MPUYMH ANA NOMWNKU B OAUH LEHT.

= HeobxigHi asi peui (e y knaci java.math.BigDecimal):
* MoKauBicTb 3adaTM MacwTab (KinbKicTb umMbp nicns AecATKOBOI KpamKu)
= MOXNMBICTb 3a4aTU MeTOoA, OKPYI/IEHHA.



KoHcTpykTopu Ta MeToau Kiacy BigDecimal

T -

BigDecimal(int val) 3a ymosuaHHam val =0

BigDecimal(int val) |HiLiaNi3ye eKBiBa/sieHT AEeCATKOBOro 3HayeHHA. BMKMAAEe BUHATOK
java.lang.NullPointerException, koan val = null Ta
java.lang.NumberFromatException, konn psakose npeacrtasneHHs
yncia HeKopeKTHe.

BigDecimal abs() MosepTae Hoewuit 06 ekt BigDecimal, akuit mictuts abcontoTHe
3HaYeHHA MOTOYHOrO 06 EKTa.

BigDecimal Noseptae Hosuit 06 ekt BigDecimal, akuit mictutb cymy 3HaueHb

add(BigDecimal augend)  notouHoro o6'exkta Ta 06'exkta augend. Bukmgae NPE, konu augend =
null

BigDecimal Noseptae Hosuit 06 ekt BigDecimal, akuit mictutb yacTky Big, AineHHs

divide(BigDecimal divisor) 3HaueHHs noTouHoro o6'ekTa Ha 3HaueHHs 06 ekta divisor. Bukuaae
NPE, koan divisor = null ra java.lang.ArithmeticException, koau
divisor = 0 abo pesynbraT HEMOXAMBO TOYHO MNPEACTaBUTK.



BigDecimal max(BigDecimal val)
BigDecimal min(BigDecimal val)

BigDecimal
multiply(BigDecimal
multiplicand)

BigDecimal negate()
int precision()

BigDecimal remainder(BigDecimal
divisor)

int scale()

Returns either this or val, whichever BigDecimal instance contains the
larger value. This method throws NullPointerException when val is null.

Returns either this or val, whichever BigDecimal instance contains the
smaller value. This method throws NullPointerException when val is null.

Returns a new BigDecimal instance that contains the product of the current
value and the argument value. The resulting scale is the sum of the current
and argument scales. This method throws NullPointerException when
multiplicand is null.

Returns a new BigDecimal instance that contains the negative of the current
value. The resulting scale is the same as the current scale.

Returns the precision of the current BigDecimal instance.

Returns a new BigDecimal instance that contains the remainder of the current
value divided by the argument value. The resulting scale is the difference of
the current scale and the argument scale. It might be adjusted when the
result requires more digits. This method throws NullPointerException when
divisor is null or ArithmeticException when divisor represents 0.

Returns the scale of the current BigDecimal instance.



Method

Description

BigDecimal setScale(int
newScale, RoundingMode
roundingMode)

Returns a new BigDecimal instance with the specified scale and rounding
mode. If the new scale is greater than the old scale, additional zeros are
added to the unscaled value. In this case, no rounding is necessary. If the
new scale is smaller than the old scale, trailing digits are removed. If these
trailing digits are not zero, the remaining unscaled value has to be rounded.
For this rounding operation, the specified rounding mode is used. This
method throws NullPointerException when roundingMode is null, and
ArithmeticException when roundingMode is set to RoundingMode .ROUND
UNNECESSARY but rounding is necessary based on the current scale.

BigDecimal subtract(BigDecimal Returns a new BigDecimal instance that contains the current value minus

subtrahend)

String toString()

the argument value. The resulting scale is the maximum of the current
and argument scales. This method throws NullPointerException when
subtrahend is null.

Returns a string representation of this BigDecimal instance. Scientific
notation is used when necessary.




KoHCTaHTH peXUMiB OKpYIJIEHHS

= MeToa setScale(scale) sagae KinbKicTb undp nicna Komw.

= [lpoTe XOpPOLIOK MPAKTUKOK € OAHOYACHE BKAa3yBaHHA pPa3oM 3 MacWTabom pexmmy OKPYrneHHA 3a
nonomoroto setScale(scale, roundingMode).

" PeUM OKpYI/IEHHA 3343€ NPaBU/IO OKPYINIEHHA 4YuUCAa.

CEILING OKpYrIIOE B CTOPOHY —+©0

DOWN OKkpyrntoe B6IK HynA

FLOOR OKpYI/IIOE B CTOPOHY —00

HALF DOWN OKpYIMOE A0 «HaNbAMMKYOro cyciga», Nnpyu pPiBHIN BiACTaHi — A0 MEHLLOTrO.
HALF _EVEN OKPYI0E A0 «HaMbBAMMKYOro cyciga», Npu PiBHIM BiAcTaHi — A0 MapHOro.
HALF _UP OKpYIoe A0 «HaWbAM»KYoro cyciga, npyu piBHIN BiacTaHi — A0 6inbLlioro.

UNNECESSARY YcyBaEe OKPYMEHHA, AKWO pe3ynbTaT TOYHWUM

UP [lopaTHi 3HAYEHHA OKPYMIOTbCA BOIK +00, a Bif EMHI — B CTOPOHY —o0



He3smiHnroBaHicTh Ta apudmMeTrKa

* Yucsa BigDecimal € He3aMiHIOBaHUMU.

= fKkimo cTBoproeThest HOBUM 00 ekT BigDecimal i3 3HaueHHsM "2.00", BOHO 3a/TUIIUTHCS "2.00" Ta HIKOJIH
He 3MIHUTHCS.

» {IK )ke BUKOHYIOTHCSI MATEMATHYHI 00U CIeHHS ?
» Metonu .add(), .multiply() Ta inuri moBepratoTs HOoBHIT 06’ ekT BigDecimal, sikuii MicTuTh pe3ynbrar.
» Hanpukiaz, mo06 oTpuMaTy pe3y/ibTaT MPU 00YMC/IeHH] CYMH:
amount = amount.add( thisAmount );
» [lepexoHaiiTecs, 10 Ile pOOUTH He TaK:
amount.add( thisAmount );
» [le Hait6Ginpw momrpeHa nomuika rmpu po6oti 3 BIGDECIMAL!



IlopiBHSIHHA

» Hikosu He BuopucTOBYyiiTe A/1s1 TopiBHsiHHS BigDecimal meton .equals().
» equals Oyze nmopiBHIOBaTH MacuITabu: MoBepHe XMOY, HAaBITh SKILO MAaTEMATUYHO YHCJIA OYIyTh PiBHUMU:
BigDecimal a = new BigDecimal ("2.00");
BigDecimal b = new BigDecimal ("2.0");
print (a.equals(b)); // xuba

* [ToTpiGHO BUKOpHUCTOBYBaTH MeToau .compareTo() ta .signum().

a.compareTo (b) ; // noBepTrae (-1 gxmo a < b),
(0O gxmo a == b), (1 gxmo a > b)
a.signum() ; // noBeprae (-1 gxmo a < 0),

(0O gxmo a == 0), (1 gxmo a > 0)



Knac BigInteger Ta 10ro KOHCTPYKTOPH

= Biglnteger - HeamiHlOBaHMIA Knac, AKMI NpeacTaBAsAE 3HAKOBE Uife A0BiNbHOI TOYHOCTI,
wo 36epiraetbca B eK3emnaapi Knacy.

= Biglnteger oronowye 3 koncrantn: ONE, TEN, ZERO.

= Biglnteger-eksisanentn 1, 10 1a 0.

Method Description

BigInteger(byte[] val) Initializes the BigInteger instance to the integer that is stored in the val
array, with val[0] storing the integer’s most significant (leftmost) 8 bits.
This constructor throws NullPointerException when val is null and
NumberFormatException when val.length equals 0.

BigInteger(String val) Initializes the BigInteger instance to the integer equivalent of val.
This constructor throws NullPointerException when val is null and
NumberFormatException when val’s string representation is invalid
(contains letters, for example).



BigInteger abs()

BigInteger add(BigInteger augend)

BigInteger divide(BigInteger
divisor)

BigInteger max(BigInteger val)

BigInteger min(BigInteger val)

BigInteger multiply(BigInteger
multiplicand)

BigInteger negate()

BigInteger remainder(BigInteger
divisor)

BigInteger subtract(BigInteger
subtrahend)

String toString()

Returns a new Biglnteger instance that contains the absolute value of
the current instance’s value.

Returns a new BigInteger instance that contains the sum of the current
value and the argument value. This method throws
NullPointerException when augend is null.

Returns a new BigInteger instance that contains the quotient of the
current value divided by the argument value. This method throws
NullPointerException when divisor is null and ArithmeticException
when divisor represents 0 or the result cannot be represented exactly.

Returns either this or val, whichever BigInteger instance contains the
larger value. This method throws NullPointerException when val is
null.

Returns either this or val, whichever BigInteger instance contains the
smaller value. This method throws NullPointerException when val is
null.

Returns a new BigInteger instance that contains the product of
the current value and the argument value. This method throws
NullPointerException when multiplicand is null.

Returns a new BigInteger instance that contains the negative of the
current value.

Returns a new BigInteger instance that contains the remainder of

the current value divided by the argument value. This method throws
NullPointerException when divisor is null and ArithmeticException
when divisor represents 0.

Returns a new BigInteger instance that contains the current value
minus the argument value. This method throws NullPointerException
when subtrahend is null.

Returns a string representation of this BigInteger instance.



[IpuK/s1aa BUKOPUCTAHHA

import java.math.BigInteger;

public class FactComp

{

public static void main(String[] args)

{

System.
System.
System.
System.
System.
System.
System.
System.
System.
System.
System.

out
out

out
out

.println(factorial(12));
.println();

out.
out.
out.
out.
out.
out.
.println(factorial(25.0));
.println();

out.

println(factorial(2oL));
println();
println(factorial(170.0));
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println {actﬂrlal(new BigInteger("170")));

println();

println(factorial(new BigInteger("25")));

static int factorial(int n)

{
if (n == 0)
return 1;
else
return n * factorial(n - 1);
}
static long factorial(long n)
{
if (n == 0)
return 1;
else
return n * factorial(n - 1);
}

static double factorial(double n)

{
if (n == 1.0)
return 1.0;
else
return n * factorial(n - 1);

}

static BigInteger factorial(BigInteger n)

{
if (n.equals(BigInteger.ZERD))

return BigInteger.ONE;
else

return n.multiply(factorial(n.subtract(BigInteger.ONE)));



BuBijg 3aCTOCYHKY:

479001600

2432902008176640000

7.257415615307994E306
725741561530799896739672821112926311471699168129645137654357779890056184340170615785235074924261745
951149099123783852077666602256544275302532890077320751090240043028005829560396661259965825710439855
829425756896631343961226257109494680671120556888045719334021266145280000000000000000000000000000000
0000000000

1.5511210043330986E25

15511210043330985984000000



Kacu-o06roprku npuMiTUBHUX THITIiB

» Kmacu Byte, Double, Float, Integer, Long, Short, Boolean Ta Character Bizomi sik knaacu-
o62o0pmxu (primitive type wrapper classes a6o value classes), 0OCKi/IbKH IX eK3eMILISIPH
06TOpPTalOTh ce6e HABKOJIO 3HAYEHb MMPUMITHBHUX TUIIIB.

* Java mocTtavae 8 K1aciB-0O0ropToK MPUMITUBHUX THIIIB 3 2 TPUYHH:

» Crpykrypu ganux 3 Collections Framework (lists, sets, maps) MOXXyTb MiCTUTH /uiie 00’ €KTH, aje He
3HaYeHHsI MPUMITUBHUX TUMIB. Taki 3HaYeHHs 30epiraloThCsl B €K3eMIUISIPaX KIaciB-0O0TOPTOK.

= OOropTKu — 3py4He MicIie /sl ONUCY TTOB SI3aHUX i3 3HAa4YeHHSIM KOHCTaHT, Hanpukiag, MAX_VALUE ta
MIN_VALUE) Ta meToziB kacy, 3okpema metoau Integer’s parselnt() Ta Character’s isDigit(), isLetter(),
toUpperCase()) 3 MpUMITUBHUMH THUIIAMH.



Kiac Boolean

» Boolean — HaimeHWwnn 3 KnaciB-obropTok A8 NPUMITUBHUX TUMIB.

= Oronowye 3 KoHcTaHTH, BKatouatoun TRUE i FALSE, aki onucytots 3aspanerigy ctopeHi Boolean-o6 ekt

= TAKOX OroNOLWYE Napy KOHCTPYKTOPIB AnA iHiujanisauii o6 ekty Boolean:
= Boolean(boolean value)
= Boolean(String s) koHBepTye TekcT y 3HaueHHs true abo false i 36epirae ue 3HauenHs B o6 ekti Boolean.

* [lpyruii KOHCTPYKTOP nNOpiBHIOE S Ta true.

* [opiBHAHHA HeuyTiMBe A0 perictpa: moxHa nepegatn true, TRUE, tRue touwo, wjo6 36epertn 3HaueHHsa true
B 06 €eKTi.

" |HaKWwe KOHCTPYKTOp 36epirae 3HaueHHa false.



int compareTo(Boolean b) compares the current Boolean object with b to
determine their relative order. The method returns 0 when the current object
contains the same Boolean value as b, a positive value when the current object
contains true and b contains false, and a negative value when the current object
contains false and b contains true.

boolean equals(Object o) compares the current Boolean object with o and
returns true when o is not null, o is of type Boolean, and both objects contain the
same Boolean value.

static boolean getBoolean(String name) returns true when a system property
(discussed later in this chapter) identified by name exists and is equal to true.

int hashCode() returns a suitable hash code that allows Boolean objects to be
used with hash-based collections (discussed in Chapter 9).

static boolean parseBoolean(String s) parses s, returning true when s
equals "true", "TRUE", "True", or any other uppercase/lowercase combination.
Otherwise, this method returns false. (Parsing breaks a sequence of characters

into meaningful components, known as tokens.)

String toString() returns "true” when the current Boolean instance contains
true; otherwise, this method returns "false".

static String toString(boolean b) returns "true"” when b contains true;
otherwise, this method returns "false”.

static Boolean valueOf(boolean b) returns TRUE when b contains true or FALSE
when b contains false.

static Boolean valueOf(String s) returns TRUE when s equals "true", "TRUE",
"True", or any other uppercase/lowercase combination. Otherwise, this method
returns FALSE.




» Yacto Kpawe BukopuctosyBatv TRUE abo FALSE, Hix ctBoptosatn Boolean-o6 ektu.

» Po3miAHeMO meTog, Wo nosepTae Boolean-o6 ekT, wo mictutb true, konu ioro apryment Tvny double

Bif emHuid, i false, akwo aonathuii. Boolean isNegative(double d)

{

return new Boolean(d < 0);

}

= CTBOPIOBATU OKpemuit 06 eKT He 060B A3KOBO. MpM YaCTOMY BUKAMKY METOAY CTBOPIOETbCA 6HaraTo
2 . [v) ’ .
Boolean-o6 ekris, o 3aimaloTb nam ATb Kyui.

= 36Mpay CMITTA MNPM HecTadi Kydi CNOBiNIbHIOE O0AATOK.

Boolean isNegative(double d)
{

}

return (d < 0) ? Boolean.TRUE : Boolean.FALSE;

Tip You should strive to create as few objects as possible. Not only will your applications have smaller
memory footprints, they’ll perform better because the garbage collector will not run as often.



Kisac Character

" Hambinbwunn Knac-obropTtka, WO MIiCTUTb 6arato KOHCTAHT, KOHCTPYKTOP, METOAMN Ta
Kinbka BknageHmx knacis (Subseti UnicodeBlock).

= Character oronowye eannuii koHctpyktop Character(char value), sakuii
BMKOPUCTOBYETbCA ANA iHiujanisauii o6 ekty Character sHayeHHam.

= KoHcTpykTop AonosHioetbca metogom char charValue(), wo noseptae o6ropHyTe 3HauyeHHs.

* Yacto B Ko 3anucytoTb Bupasu, noaibHi ao ch >='0' && ch <='9" abo ch >="A" &&
ch <="Z'". Upboro Kpauie yHUKaTu:
= Jlyke npocto «3n0BUTU bar». Hanpuknag, Hanucaswm ch > '0' && ch<='9.
= Bupasu He Ay)Ke 3MICTOBHI O/11 PO3YMIHHA TOro, WO BOHWU TECTYHOTb.
= Bupasu matoTb yxun go apabebkux umodp (0-9) ta natuHebkux 6yke (A-Z, a-z).

= Bonm He spaxosytoTb digits and letters that are valid in other languages. Hanpuknaa, "\uObeb' -
CMMBO/IbHUIA NiTepan, Wo npeacTtasnse ogHy 3 uudp y Tamil language.



MeTtoau kJsacy Character

= OronowyroTbCA KinbKa MeTOAIB KNacy ANA NOPIBHAHHA Ta KOHBepTau,l:

" static boolean isDigit(char ch) noBepTae true, Konm ch MicTUTbL UNpPY (3a3suyan Big 0 0o 9, ane i udpu
3 iHWwKX andasiTis).

" static boolean isLetter (char ch) noBepTae true, Konu ch mictnto 6yKay.

» static boolean isLetterOrDigit (char ch) noBepTae true, konm ch MicTuTb BykBy abo undpy.
" static boolean isLowerCase (char ch) noBepTae true, KOnm ch micTTb ManeHbKy nitepy.

" static boolean isUpperCase (char ch) noBepTae true, KOnm ch mictutb BeNnKy niTepy.

» static boolean isWhitespace (char ch) noBepTae true, Konn ch mictutb
whitespace character (npo6in, Tabynsauito, noBepHeHHS kKapeTkn abo line feed).

" static char toLowerCase (char ch) noBepTa€ lowercase-ekBiBaneHT BENMKOI OYKBU ch; iHaKwe nosepTae
3Ha4yeHHs ch.

» static char toUpperCase (char ch) noBepTa€e uppercase-ekBiBaneHT ManeHbKol ByKBU ch; iHaKLWe noBepTae
3Ha4eHH4 ch.

= HanpuKnapg, Kpaule BigaaBaTtu nepesary isDigit(ch), aHe ch>="0' && ch<="9',



Kinacu Float 1 Double

= 36epiratoTb Apob6OBi 3HAUEHHA OAMHapHOI Ta noagiiiHoi TouHocTi B 06ekTax Floati Double.

" KOHCTaHTU

= MAX VALUE - maKcuMmasbHe 3HauyeHHs, ake matotb tunu float abo double.

MIN VALUE - MmiHiManbHe 3HaueHHA, ake matoTb Tunu float abo double.
= NaN - pesynstat 0.0F/0.0F gna floati 0.0/0.0 ak double.

NEGATIVE INFINITY npeactasnse —oo ana float abo double.
POSITIVE INFINITY npegcrasnse +oo ana float abo double.

= KOHCTPYKTOpU
» Float(float value) iniujanisye Float-o6’ekt 3HaueHHam value.
= Float (double value) initializes the Float object to the float equivalent of value.
= Float(String s) convertss’s text to a floating-point value and stores this value in the Float object.
» Double (double value) iHiujanisye Double-o06ekt 3HaueHHam value.

" Double (String s) nepeTBOPIOE TEKCT 3MIHHOI Sy ApoboBe 3Ha4YeHHA MOABINHOI TOYHOCTI Ta 36epirae ue
3HaueHHs B 06 ekTi Double.



MeTOoaM KJ1acCiB

* Float

static int floatToIntBits (float wvalue) KOHBepTye 3HauyeHHAa B 32-6iTose LUine.

static boolean isInfinite(float £) noseptae true, konn 3HauveHHsa f 6yne +infinity abo -infinity.
Mos’A3aHUi 3 HUM metog, boolean isInfinite () noseptae true, konn 3HayeHHa notouHoro Float- -06 €KTa
nopisHioe +infinity a6o -infinity.

static boolean isNaN(float £) noseptae true, konu 3HauveHHa f nopisHioe NaN. MoB’A3aHuUl 3 HUM
meTon, boolean isNaN () nosepTae true, konu 3HaueHHA noTouHoro Float-o6’ekta pmopisHioe NaN.

static float parseFloat(StrJ.niI S) BWKOHYe po3bip pAafdKa S, noBepTaloum ApoboBe yuncno, 3anucaHe
B TeKCToBOBMYy npeacTasneHHi. Bukngae NumberFormatException, konm npeacrasnenHs HekopekTHe.

= Double

static long doubleToLongBits (double wvalue) nepeTBOPHE 3HAYEHHA B AOBre uine.

static boolean isInfinite (double d) nosepTae true, konn 3HauenHs d popisHioe +infinity abo -
infinity. I'IOB A3aHUM 3 HUM meToa, boolean isInfinite () noBeptae true, KoAn Take 3HaYeHHA MOTOYHOrO
Double-o06’ekra.

static boolean isNaN (double d) returns true when d’s value is NaN. A related public boolean
isNaN() method returns true when the current Double object’s value is NaN.

static double parseDouble (String s) parses s, returning the double precision floating-point
equivalent of s’s textual representation of a double precision floatingpoint value or throwing
NumberFormatException when this representation is invalid.



MeTtoau floatToIntBits() Ta doubleTolntBits()

= Metogu floatTolntBits() Ta doubleTolntBits() sukopuctosytoTbca npu peanisadii metoais
equals() i hashCode(), wo nosunHi 6patn oo ysaru nona Tunis floati double
BiANOBIAHO.

= BOHM AO03BONAKOTb UMM MeToaam KOPEKTHO O6pO6J'IFITl/I HaCTyI'IHi BUMAOKW.

= equals() mae noseptatn true, konn fl ta f2 marotb 3Hauenna Float.NaN (ananorciuno 3 Double.NaN).
Akwo equals() byno peanizosano Ha 3pasok fl.floatValue == f2.floatValue(), ueit metos nosepne false,
ockinbkn NaN Hiuomy He popiBHIOE, BKAKOYaloun camoro cebe.

= equals() mae noseptatn false toai, konn f1 = +0.0, f2 = -0.0 (i Hasnaku). [na aHanoriuHoi A0 nepioro
nyHKTY peanisauii metog nosepHe true (+0.0 ==-0.0)



public class FloatDoubleDemo = Busig, NaN

{

NaN

public static void main(String[] args) true

{ false
Float f1 = new Float(Float.NaN); 0.0
System.out.println(fi.floatValue()); -0.0
Float f2 = new Float(Float.NaN); false
System.out.println(f2.floatValue()); true
?E:Eem'D”:E'PI%"E"ES‘ETEIE(?)H ENaN); Konn 6axaete npotectysatn float abo double-
Siztsﬂlgﬂtlgii:tlz()-ua han == TRoat-BANs - 3payenna Ha pisHicTb 3 +infinity a6o -infinity
Double d1 = new Duubieim_ﬂ)i (npote He 060x), He BukopuctosyiTe isInfinite().
System.out.println(di.doubleValue()); = 3aMmicTb LbOro MOPiIBHIONTE 3HAYEHHA 3
Double d2 = new Double(-0.0); NEGATIVE_INFINITY a6o POSITIVE_INFINITY 3a
System.out.println(d2.doubleValue()); e
System.out.println(di.equals(d2)); » Hanpuknag, f == Float. NEGATIVE_INFINITY.
System.out.println(+0.0 == -0.0);

}



Integer, Long, Short, and Byte

= 36epiratoTb 32-bit, 64-bit, 16-bit, and 8-bit integer values 8 o6'ektax Integer, Long, Short,
and Byte signosiaHo.

= KoHctaHTn: MAX_VALUE ta MIN_VALUE BM3HauatoTb makcumanbHe Ta MiHiMasbHe 3HaYeHHA
NPUMITUBHUX TUMIB.

= KOHCTPYKTOpU
= Integer (int value) iHiujanisye Integer-o6ekt 3HaueHHaMm.

* Integer (String s) KOHBepTye TeKCT 3 paAka S B 32-6iTHe Line 3HauyeHHA Ta 36epirae ioro B 06 eKTi
Integer.

" Long(long wvalue) iHiuyianiaye 3HayeHHAM Long-o6’er<T.

= Long (String s) KOHBepTye TeKcT 3 pAaKka S B 64-6iTHe uine 3HaueHHs Ta 36epirae oro B 06 ekTi Long.
= Short (short wvalue) iHiuyianiaye 3Ha4YeHHAM Short-o06 exT.

= Short(String s) convertss’s text to a 16-bit integer value and stores this value in the Short object.
= Byte (byte value) iHiyjianisye Byte-o6'ekt 3HaueHHam value.

= Byte(String s) KoHBepTye TeKcT 3 Sy 8-Tose uine umcno Ta 3bepirae ioro B Byte-o6 exTi.



MeToau

static String toBinaryString(int i) noseptae 06'ekt String, wo mictuts HiHapHe
npeacTaBAeHHA 4YmMcna .

= Hanpwuknag, Integer.toBinaryString(255) noseptae 06ekT, wo mictuts 11111111,

static String toHexString(int i) returns a String object containing i's hexadecimal
representation.

= For example, Integer.toHexString(255) returns a String object containing ff.

static String toOctalString(int i) returns a String object containing i's octal
representation.

= For example, toOctalString(64) returns a String object containing 100.

static String toString(int i) returns a String object containing i’'s decimal representation.
= For example, toString(255) returns a String object containing 255.

Yacto 3pyyHo pgonucysaTu Hyni nepes GiHapHUM PAAKOM, WOO BMPIBHIOBATU KilbKa TaKuX
PAOKIB B CTOBMYMUKY.

" Hanpuknag, 6axaere CTBOPUTM O0AATOK, WO BUBOAMUTD: 11110001

+
00000111

11111000



public class AlignBinaryString

{ BupiBHIOBaHHA GiHApHUX

public static void main(String[] args)

{ ]
System.out.println(toAlignedBinaryString(7, 8)); pHAKIB
System.out.println(toAlignedBinaryString(255, 16));
System.out.println(toAlignedBinaryString(255, 7));

} » Metog, toAlignedBinaryString() npuitmae 2

static String toAlignedBinaryString(int i, int numBits) APrymeHTu:

{ : : : y
String result = Integer.toBinaryString(i); = 32-6iTHe Uujne, WO KOHBEpPTyBaTUMETbCA B BiHAPHUI PAJOK
if (result.length() > numBits) ‘ _ = Kinbkictb 6iToBMx crosnuis in which to fit the string.

return null; // cannot fit result into numBits columns
int numLeadingZeros = numBits - result.length();
StringBuilder sb = new StringBuilder();
for (int j = 0; j < numLeadingZeros; j++) BMBi,ﬂ,Z 00000111
sb.append('0"); 0000000011111111
return sb.toString() + result; null
}

}

= Nicna sukamky toBinaryString(), wo noseprtae 6iHapHuit eksiBaneHT i 6e3 3HauyLLMX

Hynis, toAlignedBinaryString() sabesneuye BignosigHicTb po3paAiB uMcna Ta KiNbKOCTI
ctoBnuukis NumBIts.

= Nani toAlignedBinaryString() o6uncnioe kinbkicte leading "0, wo nepeayiotsb
pesynbraty, a notim Bukopuctosye umkn for, uob crsoputn psagok of leading zeros.

= MeTopg 3akiHuye nosepHeHHam leading zeros string prepended to the result string.



NAKYIO 3A YBATY!

HaCTYI'IHe 3aNUTaHHA. PAAKN Ta MacuMBU AK NOCUNANbHI TUNN AaHUX




