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3ayem Hy»keH BigDecimal?

public class BigDecimalDemo ({
public static void main(String[] args) {
double A =

double B
double C =

.
14

= O

.
14

]
DR N

’

BigDecimal bigA = new BigDecimal ("2.0");
BigDecimal bigB new BigDecimal ("1.1")
BigDecimal bigC = bigA.subtract (bigB) ;

System.out.println("Using double " + A + " - " + B + " =" 4+ C);
System.out.println("Using BigDecimal " + bigA + " - " 4+ bigB + " = " + bigC);

Using double 2.0 - 9999999999999

1 =
Using BigDecimal 2.0 - 1.

BigDecimal nossondetr To4HO npeacTaBndaATb

yucna 3anncaHHble B JeCATUYHOW cucTemMe U

TOYHO BbINOMHATb apudmeTnyeckue
onepaumu.




Knacc BigDecimal

public class BigDecimal extends Number implements Comparable<BigDecimal> ({

private volatile BigInteger intVal;
private int scale}

private transient long intCompactj
final static long INFLATED = Long.MIN VALUE;

public int scale() {
return scale;

public BigDecimal setScale(int newScale)

public BigInteger unscaledValue() {
return this.inflate();

private BigInteger inflate () {
if (intVal == null)
intVal = BigInteger.valueOf (intCompact) ;
return intVval;

Knacc BigDecimal no3sondaet npeactaBnaTb AECATUYHbIE YMCIa C NPOM3BOSIbHOM TOYHOCTbIO. OBbeKThl Knacca
BigDecimal sasnsatotca HemameHHbIMU. BigDecimal Bkntoyaet maHTuUccy B Buae Biglinteger n gpecatnyHbIn nopsaok
B Buae int. [JecatnyHoe ymncno npeacrtasnsemoe BigDecimal paBHoO MaHTUcce nogenéHHon Ha 10 B cTteneHwu
aecatuyHoro nopsigka. (MaHtmucca x 10°-nopsgok). Ecnv 3HayeHne maHTUCChLI nonagjaeT B AuanasoH long 3a
NCKINIOYEHNEM HWKHEWN FPaHuLbl MOXET WMCMNONb30BaTbCA KOMMAKTHOE NpeacTaBleHMe MaHTUCChl C MOMOLLBIO
long. C nomowbio MeTogoB unscaledValue n scale MOXHO MONy4YUTb MaHTUCCY M OECATUYHbIN nopsgok. C
NOMOLLbIO MeToa precision() MOXHO NOSMTYYUTb KOIMYECTBO pa3psioB B MaHTUCCE HasbiBaeMoe pas3pagHOCTbIO.




Knacc BigDecimal

public class BigDecimal extends Number implements Comparable<BigDecimal> ({

private transient int precision;

public int precision() ({
int result = precision;
if (result == 0) {
long s = intCompact;

if (s !'= INFLATED)

result = longDigitLength(s) ;
else

result = bigDigitLength (inflate()) ;
precision|= result;

}

return result;




XpaHeHue BigDecimal

unscaledValue x 10 ("scale)

2.00 = 200 x 1072
unscaledValue: 200
scale: 2
precision: 3

2.0 = 20 x 107?
unscaledValue: 20
scale: 1
precision: 2

CyLllecTByeT MHOro rnpeacTtasrieHnn
ONA  OfHOro 4ucna C  MOMOLLIbIO
BigDecimal.




AecATUYHbBIN NOPAAOK, MAaHTUCCA M Pa3pAAHOCTb

public class ScaleValuePrecisionDemo {
public static void main(String[] args) {
BigDecimal big = new BigDecimal ("123.456789") ;

System.out.println("Big decimal: " + big);
System.out.println("Value: " + big.unscaledValue()) ;
System.out.println("Scale: " + big.scale())
System.out.println("Precision: " + big.precision()) ;

Big decimal: 123.456789
Value: 123456789

Scale: 6

Precision: 9




“UsmeHeHmne’” aecATMYHOro NopAgKa

public class SetScaleDemo ({
public static void main(String[] args) {
BigDecimal big = new BigDecimal ("200") ;

System.out.println("Big decimal: " + big);
System.out.println("Unscaled value: " + big.unscaledValue()) ;
System.out.println("Scale: " + big.scale())
System.out.println("Precision: " + big.precision()) ;

big = big.setScale(2) ;

System.out.println("Big decimal: " + big);
System.out.println("Unscaled value: " + big.unscaledValue()) ;
System.out.println("Scale: " + big.scale())
System.out.println("Precision: " + big.precision()) ;

big = big.setScale(-2) ;

System.out.println("Big decimal: " + big);
System.out.println("Unscaled value: " + big.unscaledValue()) ;
System.out.println("Scale: " + big.scale())
System.out.println("Precision: " + big.precision())




“UsmeHeHmne’” aecATMYHOro NopAgKa

Big decimal: 200
Unscaled value: 200
Scale: 0

Precision: 3

Big decimal: 200.00
Unscaled value: 20000
Scale: 2

Precision: 5

Big decimal: 2E+2
Unscaled value: 2
Scale: -2
Precision: 1




HensmeHHocTb BigDecimal

public class ImmutableDemo {
public static void main(String[] args) {
BigDecimal initial = new BigDecimal ("0") ;

new BigDecimal ("0.001") ;
new BigDecimal ("0.002") ;
BigDecimal term3 new BigDecimal ("0.003") ;
BigDecimal term4 new BigDecimal ("0.004") ;
BigDecimal term5 = new BigDecimal ("0.005") ;

BigDecimal terml
BigDecimal term2

BigDecimal result = initial.add(terml) .add(term2) .add(term3) .add(term4) .add (term5) ;
System.out.println("Equal references ? " + (initial == result));

System.out.println("Initial value " + initial);
System.out.println("Result value " + result);

Equal references ? false
Initial value O
Result value 0.015




[lpOBepKa Ha paBeHCTBO




[IpoBepKa Ha paBeHCTBO

public class BigDecimal extends Number implements Comparable<BigDecimal> {

public boolean equals (Object x) ({
if (! (x instanceof BigDecimal))
return false;

BigDecimal xDec = (BigDecimal) x;
if (x == this)

return true;
if (scale|!= xDec.scale|)

return false;
long s = this.intCompact;

long xs = xDec.intCompact;
if (s !'= INFLATED) {
if (xs == INFLATED)
xs = compactValFor (xDec.intVal) ;
return xXxs == s;
} else if (xs != INFLATED)
return xs == compactValFor (this.intVal) ;

return this.inflate() .equals (xDec.inflate()) ;

MeTtoq equals() cpaBHMBaET OECATUYHLIM MOPAOOK U
MaHTUCCYy MO OTAENbHOCTUM MO3TOMY pPasfnyHble
npeacTaBneHnst OAHOro YMcna He paBHbl.

10




[IpoBepKa Ha paBeHCTBO

public class EqualsDemo ({

public static void main(String[] args) {

BigDecimal bigA new BigDecimal ("2.00") ;
BigDecimal bigB = new BigDecimal ("2.0");

System.out.println("Big decimal A: " + bigA + " unscaled value: " + bigA.unscaledValue() +
" scale: " + bigA.scale() + " precision: " + bigA.precision());

System.out.println("Big decimal B: " + bigB + " unscaled value: " + bigB.unscaledValue() +
" scale: " + bigB.scale() + " precision: " + bigB.precision());

System.out.println("Are A and B equal ? " + bigA.equals(bigB)) ;

bigA = bigA.stripTrailingZeros() ;
System.out.println("Big decimal A: " + bigA + " unscaled value: " + bigA.unscaledValue() +
" scale: " + bigA.scale() + " precision: " + bigA.precision());

bigB = bigB.stripTrailingZeros() ;
System.out.println("Big decimal B: " + bigB + " unscaled value: " + bigB.unscaledValue() +
" scale: " + bigB.scale() + " precision: " + bigB.precision());

System.out.println("Are A and B equal ? " + bigA.equals(bigB)) ;
System.out.println("Equal references? " + (bigA == bigB)) ;

Big decimal A: 2.00 unscaled value: 200 scale: 2 precision: 3
Big decimal B: 2.0 unscaled value: 20 scale: 1 precision: 2
Are A and B equal ? false

Big decimal A: 2 unscaled value: 2 scale: 0 precision: 1

Big decimal B: 2 unscaled value: 2 scale: 0 precision: 1

Are A and B equal ? true

Equal references? false

11
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Mcno/sb30oBaHME NPOBEPKU Ha PaBEHCTBO

public class HashSetDemo ({
public static void main(String[] args) {
Set<BigDecimal> set = new HashSet<BigDecimal>() ;
set.add (new BigDecimal ("2")) ;
set.add (new BigDecimal ("2.0")) ;
set.add (new BigDecimal ("2.00")) ;
set.add (new BigDecimal ("2.000")) ;

System.out.println ("HashSet size: " + set.size());
System.out.println ("HashSet contents: " + set);

HashSet size: 4
HashSet contents: [2.00, 2.000, 2, 2.0]
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CpaBHeHuMe
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CpaBHeHue

public class BigDecimal extends Number implements Comparable<BigDecimal> ({
public int compareTo (BigDecimal wval) ({

if (scale == val.scale) {

long xs = intCompact;

long ys = val.intCompact;

if (xs !'= INFLATED && ys != INFLATED)

return xs !'=ys ? ((xs >ys) 21 : -1) : O;
}
int xsign = this.signum() ;
int ysign = val.signum() ;
1

if (xsign != ysign)

return (xsign > ysign) ? 1 : -1;
if (xsign == 0)

return O;
int cmp = compareMagnitude (val) ;
return (xsign > 0) ? cmp : -cmp;

private int compareMagnitude (BigDecimal wval) {

}

public BigDecimal min (BigDecimal wval) {
return (compareTo(val) <= 0 ? this : wval);

}

public BigDecimal max (BigDecimal wval) {
return (compareTo(val) >= 0 ? this : val);

}

B knacce BigDecimal ectectBeHHbIN NOPALOK HECOBMECTUM C
onpegeneHnem wmetoga equals. C Toykm 3peHus wmeToda
compareTo pasnuyHble NpeacTaBneHnst O4HOro Yncna paBHbI.
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CpaBHeHue

public class CompareDemo {

public static void main(String[] args) {

BigDecimal bigA new BigDecimal ("2.00") ;
BigDecimal bigB = new BigDecimal ("2.0");

System.out.println("Big decimal A: " + bigA + " unscaled value: " + bigA.unscaledValue() +
" scale: " + bigA.scale() + " precision: " + bigA.precision());

System.out.println("Big decimal B: " + bigB + " unscaled value: " + bigB.unscaledValue() +
" scale: " + bigB.scale() + " precision: " + bigB.precision());

System.out.println("Are A and B equal ? " + (bigA.compareTo(bigB) == 0))

Big decimal A: 2.00 unscaled value: 200 scale: 2 precision: 3

Big decimal B: 2.0 unscaled value: 20 scale: 1 precision: 2
Are A and B equal ? true
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Mcno/sb3oBaHMeE CpaBHEHUA

public class TreeSetDemo ({
public static void main(String[] args) {
Set<BigDecimal> set = new TreeSet<BigDecimal>() ;
set.add (new BigDecimal ("2")) ;
set.add (new BigDecimal ("2.0")) ;
set.add (new BigDecimal ("2.00")) ;
set.add (new BigDecimal ("2.000")) ;

System.out.println("TreeSet size: " + set.size());
System.out.println("TreeSet contents: " + set);

TreeSet size: 1
TreeSet contents: [2]
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Mcno/sb3oBaHMeE CpaBHEHUA

public class TreeSetCompareDemo {
public static void main(String[] args) {
Set<BigDecimal> set = new TreeSet<BigDecimal> () ;

set.add (new BigDecimal("2")) ;
set.add (new BigDecimal ("3.0"));
set.add (new BigDecimal("4.00")) ;
set.add (new BigDecimal ("5.000")) ;
set.add (new BigDecimal("8.00")) ;
set.add (new BigDecimal ("7.0"));
set.add (new BigDecimal ("6.00")) ;
set.add (new BigDecimal("-1.0")) ;
set.add (new BigDecimal ("-2.00")) ;
set.add (new BigDecimal ("-3.0")) ;
set.add (new BigDecimal ("0.000")) ;

System.out.println("TreeSet size: " + set.size());
System.out.println("TreeSet contents: " + set);

TreeSet size: 11
TreeSet contents: [-3.0, -2.00, -1.0, 0.000, 2, 3.0, 4.00, 5.000, 6.00, 7.0, 8.00]
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[Nonyyenue BigDecimal
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KoHcTpyKTOpbI BigDecimal

public class BigDecimal extends Number implements Comparable<BigDecimal> ({

public BigDecimal (char[] in, int offset, int len)
public BigDecimal (char[] in)

public BigDecimal (String wval)

public BigDecimal (double val])

public BigDecimal (int wval)

public BigDecimal (long wval)

public BigDecimal (BigInteger val)

public BigDecimal (BigInteger unscaledVal, int scale)

BigDecimal (BigInteger intVal, long val, int scale, int prec) {
this.scale = scale;
this.precision = prec;
this.intCompact = wval;
this.intVal = intVal;

KoHcTpykTOp npuHumarwowmin  double B kayecTtBe
napamMmeTpa NCcrnosib30BaThb He crieayeT n3-3a HETOYHOro
npeactaenenus double.
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KOHCTpyKTOpP NnpuHumatowimim double

public class NoDoubleConstructorDemo ({

public static void main(String[] args) {

System.
System.
System.
System.
System.

System.
System.
System.
System.
System.

.5

.25
.125
.0625
.03125

out.
out.
out.
out.
out.

out.
out.
out.
out.
out.

println (new
println (new
println (new
println (new
println (new

println (new
println (new
println (new
println (new
println (new

BigDecimal (0.
BigDecimal (0.
BigDecimal (0.
BigDecimal (0.
BigDecimal (0.

BigDecimal (0.
BigDecimal (0.
BigDecimal (0.
BigDecimal (0.
BigDecimal (0.

5));
25));
125));
0625)) ;
03125)) ;

1));
01));
001)) ;
0001)) ;
00001)) ;

.1000000000000000055511151231257827021181583404541015625
.01000000000000000020816681711721685132943093776702880859375
.001000000000000000020816681711721685132943093776702880859375
.000100000000000000004792173602385929598312941379845142364501953125
.000010000000000000000818030539140313095458623138256371021270751953125

O O OO OO0 OO oo
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ROHCTPYKTOP NpUHUMatoLWmnm String

public class YesStringConstructorDemo {

O O OO OO0 OO oo

public static void main(String[] args) {

.25
.125
.0625
.03125

.01
.001
.0001
.00001

System.
System.
System.
System.
System.

System.
System.
System.
System.
System.

out.
out.
out.
out.
out.

out.
out.
out.
out.
out.

println (new
println (new
println (new
println (new
println (new

println (new
println (new
println (new
println (new
println (new

BigDecimal ("O.
BigDecimal ("O.
BigDecimal ("O.
BigDecimal ("O.
BigDecimal ("O.

BigDecimal ("O.
BigDecimal ("O0.
.001"));
BigDecimal ("O.
BigDecimal ("O.

BigDecimal ("0

5"));
25"));
125"));
0625")) ;
03125")) ;

1")),‘
01"));

0001")) ;
00001")) ;
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Kew 3Kk3emnasapos BigDecimal

public class BigDecimal extends Number implements Comparable<BigDecimal> ({

private static final BigDecimal zeroThroughTen[] = {

new BigDecimal (BigInteger.ZERO, o, 0, 1),

new BigDecimal (BigInteger.ONE, 1, 0, 1),

new BigDecimal (BigInteger.valueOf (2), 2, 0, 1),
new BigDecimal (BigInteger.valueOf (3), 3, 0, 1),
new BigDecimal (BigInteger.valueOf (4), 4, 0, 1),
new BigDecimal (BigInteger.valueOf (5), 5 0, 1),
new BigDecimal (BigInteger.valueOf (6), 6, O, 1),
new BigDecimal (BigInteger.valueOf (7), 7, 0, 1),
new BigDecimal (BigInteger.valueOf (8), 8, 0, 1),
new BigDecimal (BigInteger.valueOf (9), 9, O, 1),
new BigDecimal (BigInteger.TEN, 10, 0, 2),

};

private static final BigDecimal[] ZERO_SCALED BY = {
zeroThroughTen[0],

new BigDecimal (BigInteger.ZERO, 0, 1, 1),
new BigDecimal (BigInteger.ZERO, 0, 2, 1),
new BigDecimal (BigInteger.ZERO, 0, 3, 1),
new BigDecimal (BigInteger.ZERO, 0, 4, 1),
new BigDecimal (BigInteger.ZERO, 0, 5, 1),
new BigDecimal (BigInteger.ZERO, 0, 6, 1),
new BigDecimal (BigInteger.ZERO, 0, 7, 1),
new BigDecimal (BigInteger.ZERO, 0, 8, 1),
new BigDecimal (BigInteger.ZERO, 0, 9, 1),
new BigDecimal (BigInteger.ZERO, 0, 10, 1),
new BigDecimal (BigInteger.ZERO, 0, 11, 1),
new BigDecimal (BigInteger.ZERO, 0, 12, 1),
new BigDecimal (BigInteger.ZERO, 0, 13, 1),
new BigDecimal (BigInteger.ZERO, 0, 14, 1),
new BigDecimal (BigInteger.ZERO, 0, 15, 1),
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Cratnyeckune ¢pabpuku BigDecimal

public class BigDecimal extends Number implements Comparable<BigDecimal> {

public static BigDecimal valueOf (long unscaledVal, int scale) {
if (scale == 0)
return valueOf (unscaledVal) ;
else if (unscaledval == 0) {
if (scale > 0 && scale < ZERO_SCALED BY.length)
return ZERO_SCALED BY[scale];
else
return new BigDecimal (BigInteger.ZERO, 0, scale, 1);
}
return new BigDecimal (unscaledVal == INFLATED °?
BigInteger.valueOf (unscaledvVal) : null,
unscaledvVal, scale, 0);

public static BigDecimal valueOf (long val) {
if (val >= 0 && val < zeroThroughTen.length)
return zeroThroughTen|[ (int)wval];
else if (val !'= INFLATED)
return new BigDecimal (null, val, 0, 0);
return new BigDecimal (BigInteger.valueOf (val), val, 0, 0);

public static BigDecimal valueOf (double wval) {
return new BigDecimal (Double.toString(val)) ;

}
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KewmpoBaHue ue/biX Yncen o - 10

public class CachingDemo {

w
I

public static void main(String[] args) {

= 10,

10,

= 11,

BigDecimal i = new BigDecimal (10) ;
BigDecimal j = BigDecimal.valueOf (10) ;

System.out.println("i = "
BigDecimal k = BigDecimal
BigDecimal 1 = BigDecimal

System.out.println("k = "

BigDecimal m = BigDecimal
BigDecimal n = BigDecimal

System.out.println("m = "

= 10, i==j is false
10, k==1 is true
n = 11, m==n is false

= u
]

+ i+ ",

+ k + ",

+ m+ ",

j="+3+", i==j is " + (1

.valueOf (10) ;
.valueOf (10) ;

1="+1+", k==1 is " + (k

.valueOf (11) ;
.valueOf (11) ;

n="+n+", m==n is " + (m

3))

1))

n));
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KewwunpoBaHue Hy/1en

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

BigDecimal i = new BigDecimal (BigInteger.ZERO, 15);
BigDecimal j = BigDecimal.valueOf (0, 15);

System.out.println("i = "+ i + ", ="+ 3+ ", i==j is " + (i == J));

BigDecimal k BigDecimal.valueOf (0, 15);
BigDecimal 1 = BigDecimal.valueOf (0, 15);

System.out.println("k =" + k + ", 1 =" +1 + ", k==1 is " + (k == 1)),

BigDecimal m = BigDecimal.valueOf (0, 16);
BigDecimal n = BigDecimal.valueOf (0, 16);

System.out.println('m = " + m+ ", n ="+ n+ ", m==n is " + (m == n));

i = 0E-15, j = OE-15, i==j is false
OE-15, 1 OE-15, k==1 is true
m = 0E-16, n OE-16, m==n is false

w
I
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TOoYHble apudmMeTHUyecKmne onepalmum
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TOo4YHble apndmMeTn4eCcKne onepaumm

public class BigDecimal extends Number implements Comparable<BigDecimal> {

public BigDecimal add(BigDecimal augend)

public BigDecimal subtract(BigDecimal subtrahend)
public BigDecimal multiply (BigDecimal multiplicand)
public BigDecimal divide (BigDecimal divisor)

public BigDecimal setScale(int newScale)

Metoaobl add, subtract n multiply Bceroa Bos3BpallalOT TOYHbLIM pesynbrar. [JecaTuyHbin nopsaaok
pesynbrata paBeH Tak HasblBaeMOMY npegnoyTutenbHoMy nopsiaky. Meton divide moxeT BbIbBpoCUTb
nckntoveHne ArithmeticException ecnu TouHbIN pe3ynbTaTt HE MOXET ObITb NpeAcTaBreH MCNosSib3ys
KOHEYHOEe 4YuCrno paspsaos, Hanpumep npu geneHun 1 Ha 3. [eCATUYHbIM NOpSAoK pesyrnbraTta MOXeT
ObITb 60oMbLIE NPeanoYTUTENBHOIO NopsaaKa ecnu 3To Heobxoanmo, Hanpumep npu genexHnn 1 Ha 32.
MeTtopq setScale Bo3Bpawaet BigDecimal ¢ 3agaHHbIM AeCATUYHBIM NOPSAKOM N C TEM XE YMUCHEHHbIM
3HayeHnem 4to n ncxogHoln BigDecimal. 3ToT MeToq BhIOpackiBaeT ncknodeHmne ArithmeticException
ecnu onepauust USMEHeHNa eCATUYHOro nopsiaka TpebyeT OKpyrieHus.
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[IpegnoyYTUTEIbHbLIV MOPAAOK

[MpeonovTuTenbHbIN

Onepauyus [Mopsaaok [Mopsaaok HOpALOK
A.add(B) A.scale() B.scale() Max(A.scale(),B.scale())
A.subtract(B) A.scale() B.scale() Max(A.scale(),B.scale())
A.multiply(B) A.scale() B.scale() A.scale()+B.scale()
A.divide(B) A.scale() B.scale() A.scale()-B.scale()
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TOo4YHblIe apndMeTU4eCcKne ornepaumm

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

BigDecimal a = new BigDecimal ("0.002") ;
BigDecimal b = new BigDecimal ("0.001") ;

System.out.println(a + " + " + b + " = " + a.add(b));
System.out.println(a + " - " + b + " = " + a.subtract(b));
System.out.println(a + " * " + b + " =" + a.multiply(b));
System.out.println(a + " / " + b + " = " + a.divide(b));
System.out.println() ;

a = new BigDecimal ("100") ;

b = new BigDecimal ("0.01");

System.out.println(a + " + " + b + " =" + a.add(b) );
System.out.println(a + " - " + b + " = " + a.subtract(b));
System.out.println(a + " * " + b + " =" + a.multiply(b));
System.out.println(a + " / " + b + " = " + a.divide(b));

0.002 + 0.001 = 0.003
0.002 - 0.001 = 0.001
0.002 * 0.001 = 0.000002
0.002 / 0.001 = 2

100 + 0.01 = 100.01

100 - 0.01 = 99.99

100 * 0.01 = 1.00

100 / 0.01 = 1.00E+4
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To4yHOe aeneHune

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

BigDecimal a = new BigDecimal ("1") ;
BigDecimal b = new BigDecimal ("32") ;
System.out.println(a + " / " + b + " = " + a.divide(b));

System.out.println() ;

14

a = new BigDecimal ("1") ;
b = new BigDecimal ("3")

System.out.println(a + " / " + b + " = " + a.divide(b));

1/ 32 = 0.03125

Exception in thread "main" Jjava.lang.ArithmeticException: Non-terminating decimal expansion; no exact
representable decimal result.

at java.math.BigDecimal.divide (Unknown Source)

at bigdecimal.PreciseDivisionDemo.main (PreciseDivisionDemo. java:19)
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To4yHoe “n3meHeHmne’” aecATMYHOro nopAagKa

public class ScaleDemo ({
public static void main(String[] args) {
BigDecimal a = new BigDecimal ("2.10000") ;

System.out.println(a) ;

System.out.println(a.setScale(4));
System.out.println(a.setScale(3))
System.out.println(a.setScale(2));
System.out.println(a.setScale (1)),
System.out.println(a.setScale(0)) ;

2.10000

2.1000

2.100

2.10

2.1

Exception in thread "main" java.lang.ArithmeticException: Rounding necessary
at java.math.BigDecimal.divideAndRound (Unknown Source)

at java.math.BigDecimal.setScale (Unknown Source)

at java.math.BigDecimal.setScale (Unknown Source)

at bigdecimal.ScaleDemo.main (ScaleDemo.java:17)
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ApundmeTnyeckume onepaumm ¢ KOHTEKCTOM

32




Knacc MathContext

public final class MathContext implements Serializable {

final int precision/)
final RoundingMode roundingMode ;

public MathContext(int setPrecision) {
this (setPrecision, DEFAULT_ROUNDINGMODE);

return;

public MathContext(int setPrecision, RoundingMode setRoundingMode) ({

if (setPrecision < MIN DIGITS)

throw new IllegalArgumentException("Digits < 0");

if (setRoundingMode == null)

throw new NullPointerException ("null RoundingMode") ;

precision = setPrecision;

roundingMode = setRoundingMode;

return;

public int getPrecision() {

}

return precision;

public RoundingMode getRoundingMode () ({

}

return roundingMode;

Knacc MathContext no3BonsieT 3agaBatb pa3psiagHOCTb
pesynbtata K cnocob okpyrneHus. [Ons 3agaHud
cnocoba OKpyrneHns WUCNosib3yeTcs nepeyncrieHne
RoundingMode.
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[lepeuncnenne RoundingMode

public enum RoundingMode {

UP (BigDecimal .ROUND UP),

DOWN (BigDecimal .ROUND DOWN) ,

CEILING (BigDecimal .ROUND CEILING),

FLOOR (BigDecimal .ROUND FLOOR) ,

HALF UP(BigDecimal.ROUND_ HALF UP),

HALF DOWN (BigDecimal.ROUND HALF DOWN) ,
HALF EVEN (BigDecimal.ROUND HALF EVEN),
UNNECESSARY (BigDecimal . ROUND UNNECESSARY) ;

final int oldMode;

private RoundingMode (int oldMode) {
this.oldMode = oldMode;

}

public class BigDecimal extends Number implements Comparable<BigDecimal> ({

public final static int ROUND UP =

public final static int ROUND DOWN =
public final static int ROUND_CEILING =
public final static int ROUND FLOOR =
public final static int ROUND HALF UP =
public final static int ROUND HALF DOWN =
public final static int ROUND HALF EVEN =
public final static int ROUND UNNECESSARY

~e ~e

. Ne

~e ~e ~e

SJSouon ke WDN P O

~e

public BigDecimal divide (BigDecimal divisor, int roundingMode)

MepeuncneHne RoundingMode 3agaét  cnocob
OKpYrieHns apndpmMmeTnyecknx onepaunm ¢ KOHTEKCTOM.
No3BonsaeT obxoanTbca 6e3 cTaTUu4ecKnx KOHCTaHT U3
knacca BigDecimal.
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[lepeuncnenne RoundingMode

Cnocob okpyrneHus OnucaHwne
UP OKpYyrreHue oOT Hyn4, K 6onbLuemy no Moayrnto LenomMy 3Ha4yeHuto
DOWN OKPYIMEHUe K HYmH, K MEeHbLLUEMY MO MOAYM0 LerToMYy 3Ha4YeHUIo
CEILING OKpYrfieHne B CTOPOHY 60sbLlero uenoro
FLOOR OKpYyrrneHue K MeHbLUeMy Lernomy
HALF UP OKpYrneHne K bnmxanwemy Lenomy, cpegHee 3Ha4yeHne OKpyrnseTcs K bonswemy uenomy
HALF DOWN OKpYrneHne K bnmxkanwemy Lenomy, cpegHee 3HavyeHne OKpYrnsieTca K MeHbLUEeMY LiefioMy
HALF EVEN OKpYrfeHue K brnmxanwemy Lenomy, cpegHee 3Ha4eHne oKpyrnaeTcs K YHeTHOMY Yncny

npegnonaraeTcs, YTo pe3yrnbraT OyaeT LenbiM, U OKpYrneHne He NoHaaoobuTcs B MPOTUBHOM

UNNECESSARY cnyyae 6yaet BbIOpOLLEHO UCKITHOYEHNE
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[lepeuncnenne RoundingMode

Pe3yanaT OKpyrieHusa ncnosib3ys pa3JyindHblie cnocoo6bl OKpyrneHus

Yucno UP DOWN CEILING FLOOR HALF UP HALF DOWN HALF EVEN UNNECESSARY
5.5 6 5 6 5 6 5 6 ArithmeticException
2.5 3 2 3 2 3 2 2 ArithmeticException
1.6 2 1 2 1 2 2 2 ArithmeticException
1.1 2 1 2 1 1 1 1 ArithmeticException
1.0 1 1 1 1 1 1 1 1

-1.0 -1 -1 -1 -1 -1 -1 -1 -1

-1.1 -2 -1 -1 -2 -1 -1 -1 ArithmeticException
-1.6 -2 -1 -1 -2 -2 -2 -2 ArithmeticException
-2.5 -3 -2 -2 -3 -3 -2 -2 ArithmeticException
-5.5 -6 -5 -5 -6 -6 -5 -6 ArithmeticException

Ecnn Ncrnonb3yeTcd crnocob OKpYrfieHuns
UNNECESSARY, a okpyrneHue Heobxogumo Oyaet
BblGpoLleHo uckntodeHne ArithmeticException.
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AprdmeTnyeckme onepaumm ¢ KOHTEKCTOM

public class BigDecimal extends Number implements Comparable<BigDecimal> ({

public BigDecimal add(BigDecimal augend, MathContext mc)

public BigDecimal subtract(BigDecimal subtrahend, MathContext mc)
public BigDecimal multiply(BigDecimal multiplicand, MathContext mc)
public BigDecimal divide (BigDecimal divisor, MathContext mc)

public BigDecimal round (MathContext mc)

[Ona Bcex apuMeTMyecknx onepauun, pesynstat Oyaer Takum, Kak byato cHadana 6bin nonydeH
TOYHbIA MPOMEXYTOYHbIN pe3ynbTaT, a NOTOM OH Oblfl OKPYrMEH A0 YyKasaHHOro 4ucra paspsiaoB
3aaHHbIX paspsaaHOCTbIO (ecnu HeOBX0aMMO), UCMOMb3yS 3a4aHHbIN CcNOcob OKpyrneHus. PaspsagHocTb
n cnocob okpyrrneHuns 3agatorcs ¢ nomouibto MathContext.
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AprdmeTnyeckme onepaumm ¢ KOHTEKCTOM

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

BigDecimal a = new BigDecimal ("2.00000") ;
BigDecimal b = new BigDecimal ("3.0");

for (int 1 = 1; 1 < 10; i++) {
MathContext context = new MathContext (i, RoundingMode.HALF UP) ;

System.out.println(a + " / " + b + " = " + a.divide(b, context));
}
}
}
2.00000 / 3.0 = 0.7
2.00000 / 3.0 = 0.67
2.00000 / 3.0 = 0.667
2.00000 / 3.0 = 0.6667
2.00000 / 3.0 = 0.66667
2.00000 / 3.0 = 0.666667
2.00000 / 3.0 = 0.6666667
2.00000 / 3.0 = 0.66666667
2.00000 / 3.0 = 0.666666667
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“Crapble” apudmeTnyeckmne onepaumnm
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“Crapble’” apudpmeTnyeckme onepaumm

public class BigDecimal extends Number implements Comparable<BigDecimal> ({

public final static int ROUND_UP = 0
public final static int ROUND_DOWN = 1
public final static int ROUND_CEILING = 2
public final static int ROUND_FLOOR = 3
4
5
6
7

.
’

~e e

Ne

public final static int ROUND_ HALF UP =
public final static int ROUND_ HALF DOWN =
public final static int ROUND_HALF EVEN =
public final static int ROUND_UNNECESSARY =

~e ~e

. e

’

public BigDecimal divide (BigDecimal divisor, int scale, int roundingMode)
public BigDecimal setScale(int newScale, int roundingMode)

[o nosiBneHus nepeuncnenun B J2SE 5.0 ana 3agaHus cnocoba OKpyrreHust ucnosnb3oBancd Habop
cTaTUYeCKMX LIeNnoYmnCIieHHbIX KOHCTaHT. B knacce BigDecimal ecTb neperpyxeHHble BapuaHTbl METOO0B
ncnonb3yowme 3T KoHCTaHTbl. Kpome cnocoba okpyrneHus 3agaéTtcs AeCATUYHbBIA NOPAaOK.
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“Crapble’” apudpmeTnyeckme onepaumm

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

BigDecimal a = new BigDecimal ("2.00000") ;
BigDecimal b = new BigDecimal ("3.0");

for (int 1 = 1; 1 < 10; i++) {
System.out.println(a + " / " + b + " ="
+ a.divide(b, i, BigDecimal .ROUND HALF UP)) ;
}

for (int i = 1; 1 < 10; i++) {
System.out.println(a + " / " + b + " ="
+ a.divide(b, i, BigDecimal .ROUND UNNECESSARY)) ;

2.00000 / 3.0 = 0.7

2.00000 / 3.0 = 0.67
2.00000 / 3.0 = 0.667
2.00000 / 3.0 = 0.6667
2.00000 / 3.0 = 0.66667
2.00000 / 3.0 = 0.666667
2.00000 / 3.0 = 0.6666667
2.00000 / 3.0 = 0.66666667
2.00000 / 3.0 = 0.666666667

Exception in thread "main" java.lang.ArithmeticException: Rounding necessary
at java.math.BigDecimal.divideAndRound (BigDecimal. java:1439)

at java.math.BigDecimal.divide (BigDecimal. java:1385)
at bigdecimal.OldDivideDemo.main (OldDivideDemo. java:21)

41




“Crapble’” apudpmeTnyeckme onepaumm

public class OldSetScaleDemo {
public static void main(String[] args) {
BigDecimal a = new BigDecimal ("2.333333");

System.out.println(a) ;

System.out.println(a.setScale(4, BigDecimal.ROUND DOWN)) ;
System.out.println(a.setScale (3, BigDecimal.ROUND DOWN)) ;
System.out.println(a.setScale (2, BigDecimal.ROUND DOWN)) ;
System.out.println(a.setScale(l, BigDecimal.ROUND DOWN)) ;
System.out.println(a.setScale (0, BigDecimal.ROUND DOWN)) ;

.333333
.3333
.333
.33

.3
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[Npeobpa3oBaHuA K Apyrum TUMNam
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[lpeobpa3oBaHMA K ADYrUM TUNAM

public abstract class Number implements java.io.Serializable {

public abstract int intValue();
public abstract long longValue();

public abstract float floatValue() ;
public abstract double doubleValue() ;

public byte byteValue() ({
return (byte)intValue() ;

}

public short shortValue() ({
return (short)intValue()

}
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[TpeobpasoBaHuA K Biginteger

public class BigDecimal extends Number implements Comparable<BigDecimal> ({

public BigInteger toBigInteger () {
return this.setScale (0, ROUND DOWN) .inflate()

}

public BigInteger toBigIntegerExact() ({
return this.setScale (0, ROUND UNNECESSARY) .inflate()

}
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[TpeobpasoBaHuA K Biginteger

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

BigDecimal decA = new BigDecimal ("123.456789") ;
System.out.println("BigDecimal value is: " + decd);

BigInteger intA = decA. toBigInteger() ;
System.out.println("Converted BigInteger value is: " + intA);

intA = decA.toBigIntegerExact() ;
System.out.println ("Converted BigInteger using exact conversion value is: " + intd);

BigDecimal value is: 123.456789

Converted BigInteger value is: 123

Exception in thread "main" Jjava.lang.ArithmeticException: Rounding necessary
at java.math.BigDecimal .divideAndRound (Unknown Source)

at java.math.BigDecimal.setScale (Unknown Source)

at java.math.BigDecimal.toBigIntegerExact (Unknown Source)

at bigdecimal.ConversionDemo.main (ConversionDemo. java:16)
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[lpeobpa3oBaHMA K MPUMUTMBHBIM TUMAM

public class BigDecimal extends Number implements Comparable<BigDecimal> ({

public float floatValue() {
if (scale == 0 && intCompact != INFLATED)
return (float)intCompact;
return Float.parseFloat(this.toString())

}

public double doubleValue () {
if (scale == 0 && intCompact != INFLATED)
return (double)intCompact;
return Double.parseDouble (this.toString()) ;

}

public long longValue () {
return (intCompact !'= INFLATED && scale == 0) ? intCompact : toBigInteger () .longValue() ;
}

public int intValue () {
return (intCompact !'= INFLATED && scale == 0) ? (int)intCompact : toBigInteger () .intValue() ;
}

public long longValueExact ()
public int intValueExact ()
public short shortValueExact ()
public byte byteValueExact ()

47




[lpeobpa3oBaHmMA K YMC/1aM C NAaBaKOLer TOYKOM

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

BigDecimal decA = new BigDecimal ("1.234567890123456789") ;
System.out.println("BigDecimal value is: " + decd);

double doubleA = decA.doubleValue() ;
System.out.println("Converted double value is: " + doubleA)

float floatA = decA.floatValue() ;
System.out.println("Converted float value is: " + floathd);

BigDecimal value is: 1.234567890123456789
Converted double value is: 1.2345678901234567
Converted float value is: 1.2345679

48




[Ipeobpa3oBaHUA K LLe/IbIM YMC/1aM

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

BigDecimal decA = new BigDecimal ("1234567890123456789.0123456789") ;
System.out.println("BigDecimal value is: " + decd);

long longA = decA.longValue() ;
System.out.println("Converted long value is: " + longA);

longA = decA.longValueExact() ;
System.out.println("Converted long value using exact conversion is: " + longa);

BigDecimal value is: 1234567890123456789.0123456789

Converted long value is: 1234567890123456789

Exception in thread "main" java.lang.ArithmeticException: Rounding necessary
at java.math.BigDecimal.divideAndRound (Unknown Source)

at java.math.BigDecimal.setScale (Unknown Source)

at java.math.BigDecimal.longValueExact (Unknown Source)

at bigdecimal.ToIntDemo.main (ToIntDemo. java:16)
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