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Java	maths	class

Image	SourceWelcome	to	Java	programming,	where	possibilities	are	endless	and	the	ability	to	solve	complex	problems	is	just	a	few	lines	of	code	away.	One	of	the	fundamental	aspects	of	programming	in	Java,	especially	for	beginners,	is	understanding	how	to	work	with	mathematical	operations.	This	guide	is	crafted	with	the	beginners	in	mind,	to	help
you	understand	Java	Math	by	breaking	it	down	into	simple,	digestible	concepts.	Let’s	start	this	journey	through	the	basics	of	Java	Math,	exploring	how	to	perform	various	mathematical	operations,	understand	the	Math	class,	and	utilize	its	functions	to	make	your	programs	more	powerful	and	efficient.Java	Math	Operations	BasicsDiving	into	the	world
of	Java	programming	introduces	a	universe	where	mathematical	operations	become	the	backbone	of	logical	decision-making	and	problem-solving.	For	beginners,	understanding	how	to	manipulate	numbers	through	basic	arithmetic	is	the	first	step	toward	mastering	Java’s	capabilities.	The	goal	of	this	section	is	not	just	to	introduce	these	operations,	but
to	explore	them	in	depth,	ensuring	a	solid	foundation	for	your	journey	in	Java	programming.The	Heart	of	Basic	Arithmetic	in	JavaJava	supports	the	fundamental	arithmetic	operations	you	might	recall	from	school:	addition,	subtraction,	multiplication,	and	division.	However,	when	applying	these	operations	in	Java,	it’s	essential	to	grasp	not	just	how	they
work,	but	also	their	implications	in	different	contexts,	such	as	integer	division	and	floating-point	arithmetic.Addition	(+):	Combines	two	values	into	a	single	sum.	While	straightforward,	remember	that	addition	can	also	concatenate	strings,	making	it	a	versatile	operator	in	Java.Subtraction	(-):	Determines	the	difference	between	two	numbers.	This
operation	is	intuitive,	but	it's	worth	noting	that	it	can	also	be	used	to	negate	a	value	when	applied	to	a	single	operand.Multiplication	(*):	Calculates	the	product	of	two	numbers.	Multiplication	in	Java	behaves	as	expected,	but	be	cautious	of	overflow	when	dealing	with	large	integers.Division	(/):	Splits	one	value	by	another	to	yield	a	quotient.	Division	in
Java	requires	careful	consideration,	especially	when	dividing	integers,	as	it	will	result	in	an	integer	quotient,	discarding	any	remainder.Let’s	dive	into	some	code	examples	to	illustrate	these	concepts:int	sum	=	10	+	5;	//	15int	difference	=	10	-	5;	//	5int	product	=	10	*	5;	//	50int	quotient	=	10	/	5;	//	2int	intDiv	=	7	/	2;	//	3,	not	3.5double	floatDiv	=	7.0	/
2;	//	3.5In	these	examples,	notice	how	integer	division	(intDiv)	truncates	the	decimal,	yielding	an	integer	result,	while	floating-point	division	(floatDiv)	provides	a	more	precise	outcome.The	Modulus	OperatorOne	often	overlooked	yet	incredibly	useful	operation	is	the	modulus	(%),	which	finds	the	remainder	after	division.	The	modulus	operator	opens
doors	to	numerous	programming	tricks	and	techniques,	such	as	determining	if	a	number	is	even	or	odd,	cycling	through	a	series	of	values,	and	more.int	remainder	=	10	%	3;	//	1boolean	isEven	=	(remainder	%	2	==	0);	//	false,	since	remainder	is	1Increment	and	DecrementThe	increment	(++)	and	decrement	(--)	operators	in	Java	are	shortcuts	for
adding	or	subtracting	one	from	a	variable.	They	come	in	two	flavors:	prefix,	where	the	operation	happens	before	the	value	is	used,	and	postfix,	where	the	value	is	used	before	the	operation.int	count	=	10;int	newCount	=	++count;	//	count	is	now	11,	newCount	is	11count	=	10;	//	reset	for	examplenewCount	=	count++;	//	count	is	now	11,	but	newCount
is	10Understanding	the	distinction	between	prefix	and	postfix	is	crucial	for	writing	concise	and	correct	loop	and	conditional	structures.Arithmetic	Assignment	OperatorsJava	simplifies	modifying	variables	with	arithmetic	operations	through	assignment	operators	like	+=,	-=,	*=,	and	/=.	These	operators	make	it	more	straightforward	to	update	the	value
of	a	variable	based	on	its	current	value.int	value	=	10;value	+=	5;	//	value	is	now	15value	-=	2;	//	value	is	now	13value	*=	2;	//	value	is	now	26value	/=	3;	//	value	is	now	8These	examples	showcase	how	arithmetic	assignment	operators	enable	efficient	and	readable	code	modifications,	emphasizing	the	importance	of	understanding	and	utilizing	these
tools	in	Java	programming.It’s	clear	that	while	the	concepts	may	seem	elementary,	their	application	in	programming	is	both	broad	and	nuanced.	Mastery	of	these	operations	not	only	solidifies	the	foundation	of	your	Java	programming	skills	but	also	equips	you	with	the	tools	to	tackle	more	complex	mathematical	challenges	and	algorithms	as	you
progress.Exploring	the	Java	Math	ClassAs	we	go	deeper	into	Java’s	mathematical	capabilities,	we	encounter	the	Math	class—a	powerful	library	that	Java	offers	for	performing	a	wide	array	of	mathematical	operations	beyond	basic	arithmetic.	The	Math	class	is	part	of	the	java.lang	package,	which	means	it	is	automatically	available	and	does	not	require
an	import	statement.	This	class	provides	methods	for	performing	advanced	mathematical	calculations,	including	exponential,	logarithmic,	trigonometric	functions,	and	more.	Each	method	in	the	Math	class	is	static,	allowing	you	to	use	them	directly	without	creating	an	instance	of	the	class.Mastering	Rounding	FunctionsOne	of	the	first	hurdles	in
mathematical	programming	is	dealing	with	floating-point	numbers	and	the	need	to	round	them	to	integers	or	to	a	certain	number	of	decimal	places.	The	Math	class	offers	several	methods	to	simplify	this:Math.round(double	a):	Rounds	the	argument	to	the	nearest	whole	number	and	returns	a	long.Math.ceil(double	a):	Rounds	the	argument	up	to	the
nearest	whole	number	and	returns	a	double.Math.floor(double	a):	Rounds	the	argument	down	to	the	nearest	whole	number	and	returns	a	double.These	functions	are	indispensable	for	tasks	that	require	precise	control	over	numerical	results,	such	as	graphical	calculations	or	financial	computations.double	original	=	7.25;long	rounded	=
Math.round(original);	//	7double	ceil	=	Math.ceil(original);	//	8.0double	floor	=	Math.floor(original);	//	7.0Power	and	Root	CalculationsFor	operations	involving	powers	and	roots,	the	Math	class	offers	straightforward	methods:Math.pow(double	a,	double	b):	Returns	the	value	of	a	raised	to	the	power	of	b.Math.sqrt(double	a):	Computes	the	square	root
of	a.These	functions	are	crucial	for	scientific	calculations,	algorithms,	and	anywhere	you	need	to	work	with	exponential	or	root	values.double	square	=	Math.pow(5,	2);	//	25.0double	squareRoot	=	Math.sqrt(25);	//	5.0Exploring	Trigonometry	with	JavaTrigonometry	plays	a	vital	role	in	many	areas	of	programming,	from	game	development	to	data
analysis.	The	Math	class	provides	a	comprehensive	set	of	trigonometric	functions	that	operate	in	radians:Math.sin(double	a),	Math.cos(double	a),	Math.tan(double	a):	Calculate	the	sine,	cosine,	and	tangent	of	an	angle	a,	respectively.Math.toRadians(double	angdeg)	and	Math.toDegrees(double	angrad):	Convert	between	degrees	and	radians,
facilitating	easier	use	of	trigonometric	functions.double	degrees	=	45.0;double	radians	=	Math.toRadians(degrees);	//	Converts	to	radiansdouble	sinValue	=	Math.sin(radians);	//	Computes	sineDealing	with	Absolute	ValuesIn	various	scenarios,	especially	in	calculations	involving	distances	or	norms,	the	magnitude	of	a	number	is	more	important	than	its
sign.	The	Math	class	provides	methods	to	obtain	the	absolute	value:Math.abs(int	a),	Math.abs(long	a),	Math.abs(float	a),	Math.abs(double	a):	Returns	the	absolute	value	of	the	argument.int	negative	=	-10;int	positive	=	Math.abs(negative);	//	10Through	this	exploration	of	the	Java	Math	class,	we've	seen	how	it	equips	programmers	with	the	tools
needed	to	tackle	a	wide	range	of	mathematical	problems.	From	rounding	and	power	calculations	to	trigonometry	and	random	number	generation,	the	Math	class	is	an	indispensable	part	of	the	Java	programmer's	toolkit,	making	complex	calculations	more	manageable	and	code	more	efficient.Practical	Examples	and	Uses	of	Java	Math	FunctionsThe
Java	Math	class	is	not	just	a	library	of	static	methods	for	mathematical	operations;	it’s	a	toolkit	for	solving	real-world	problems	efficiently.	Understanding	how	to	apply	these	functions	can	significantly	enhance	the	functionality	and	performance	of	your	applications.	Let’s	explore	some	practical	examples	that	demonstrate	the	versatility	and	power	of
the	Java	Math	class.Calculating	Compound	InterestA	practical	application	of	the	Math.pow	method	is	in	calculating	compound	interest,	a	crucial	concept	in	finance.	The	formula	for	compound	interest	is:A	=	P	*	(1	+	r/n)^(nt)Where:A	is	the	future	value	of	the	investment/loan,	including	interest.P	is	the	principal	amount	(the	initial	sum	of	money).r	is
the	annual	interest	rate	(in	decimal).n	is	the	number	of	times	the	interest	is	compounded	per	year.t	is	the	time	the	money	is	invested	or	borrowed	for,	in	years.double	principal	=	1000.0;	//	Initial	investmentdouble	rate	=	0.05;	//	Annual	interest	rate	of	5%int	compoundedPerYear	=	12;	//	Compounding	monthlyint	years	=	5;	//	For	5	yearsdouble	amount
=	principal	*	Math.pow(1	+	rate	/	compoundedPerYear,	compoundedPerYear	*	years);System.out.printf("The	compound	interest	after	%d	years	is:	%.2f",	years,	amount);This	example	demonstrates	how	to	use	Math.pow	to	calculate	the	compound	interest,	illustrating	the	power	of	exponential	growth	over	time.Finding	the	Hypotenuse	of	a	Right-Angled
TriangleCalculating	the	length	of	the	hypotenuse	in	a	right-angled	triangle	is	a	common	problem	that	can	be	solved	using	the	Pythagorean	theorem:c	=	sqrt(a^2	+	b^2)Here’s	how	you	can	use	Java’s	Math.sqrt	and	Math.pow	methods	to	find	it:double	a	=	3.0;	//	Length	of	side	adouble	b	=	4.0;	//	Length	of	side	bdouble	hypotenuse	=
Math.sqrt(Math.pow(a,	2)	+	Math.pow(b,	2));System.out.printf("The	length	of	the	hypotenuse	is:	%.2f",	hypotenuse);This	example	combines	Math.sqrt	and	Math.pow	to	calculate	the	hypotenuse,	showcasing	the	practical	use	of	these	methods	for	geometric	calculations.Generating	Random	NumbersGenerating	random	numbers	is	essential	for	many
applications,	from	games	to	simulations.	The	Math.random()	method	returns	a	double	value	greater	than	or	equal	to	0.0	and	less	than	1.0.	You	can	scale	and	shift	this	value	to	fit	any	range.	For	instance,	to	generate	a	random	integer	between	1	and	10,	inclusive:int	min	=	1;int	max	=	10;int	randomNum	=	(int)(Math.random()	*	(max	-	min	+	1))	+
min;System.out.println("Random	number	between	1	and	10:	"	+	randomNum);This	code	snippet	demonstrates	how	to	use	Math.random()	to	generate	random	integers	within	a	specific	range,	an	invaluable	tool	for	creating	dynamic	and	unpredictable	behavior	in	programs.These	examples	showcase	just	a	few	ways	the	Java	Math	class	can	be	applied	to
solve	problems	efficiently.	Understanding	and	utilizing	these	functions	allows	developers	to	implement	complex	mathematical	logic	succinctly	and	effectively,	making	the	Java	Math	class	an	indispensable	tool	in	your	programming	arsenal.ConclusionIn	this	beginner’s	guide	to	Java	Math,	we’ve	taken	a	journey	through	the	basics	of	arithmetic
operations,	dived	into	the	powerful	capabilities	of	the	Java	Math	class,	and	applied	these	concepts	through	practical	examples.	Starting	from	simple	additions	and	subtractions	to	calculating	compound	interest	and	the	area	of	a	circle,	we’ve	seen	how	Java	can	solve	real-world	problems	with	precision	and	efficiency.	Whether	you’re	manipulating
numbers,	generating	random	values,	or	applying	complex	mathematical	formulas,	Java	provides	the	tools	you	need	to	achieve	your	goals.	This	guide	serves	as	a	stepping	stone	into	the	vast	world	of	programming	with	Java,	demonstrating	that	with	a	solid	understanding	of	its	mathematical	functions,	you’re	well-equipped	to	tackle	more	complex
challenges	ahead.	Keep	experimenting,	practicing,	and	exploring	the	possibilities	that	Java	Math	offers	to	enhance	your	programming	skills.	java.lang.Object	public	final	class	Math	extends	Object	The	class	Math	contains	methods	for	performing	basic	numeric	operations	such	as	the	elementary	exponential,	logarithm,	square	root,	and	trigonometric
functions.	Unlike	some	of	the	numeric	methods	of	class	StrictMath,	all	implementations	of	the	equivalent	functions	of	class	Math	are	not	defined	to	return	the	bit-for-bit	same	results.	This	relaxation	permits	better-performing	implementations	where	strict	reproducibility	is	not	required.	By	default	many	of	the	Math	methods	simply	call	the	equivalent
method	in	StrictMath	for	their	implementation.	Code	generators	are	encouraged	to	use	platform-specific	native	libraries	or	microprocessor	instructions,	where	available,	to	provide	higher-performance	implementations	of	Math	methods.	Such	higher-performance	implementations	still	must	conform	to	the	specification	for	Math.	The	quality	of
implementation	specifications	concern	two	properties,	accuracy	of	the	returned	result	and	monotonicity	of	the	method.	Accuracy	of	the	floating-point	Math	methods	is	measured	in	terms	of	ulps,	units	in	the	last	place.	For	a	given	floating-point	format,	an	ulp	of	a	specific	real	number	value	is	the	distance	between	the	two	floating-point	values
bracketing	that	numerical	value.	When	discussing	the	accuracy	of	a	method	as	a	whole	rather	than	at	a	specific	argument,	the	number	of	ulps	cited	is	for	the	worst-case	error	at	any	argument.	If	a	method	always	has	an	error	less	than	0.5	ulps,	the	method	always	returns	the	floating-point	number	nearest	the	exact	result;	such	a	method	is	correctly
rounded.	A	correctly	rounded	method	is	generally	the	best	a	floating-point	approximation	can	be;	however,	it	is	impractical	for	many	floating-point	methods	to	be	correctly	rounded.	Instead,	for	the	Math	class,	a	larger	error	bound	of	1	or	2	ulps	is	allowed	for	certain	methods.	Informally,	with	a	1	ulp	error	bound,	when	the	exact	result	is	a
representable	number,	the	exact	result	should	be	returned	as	the	computed	result;	otherwise,	either	of	the	two	floating-point	values	which	bracket	the	exact	result	may	be	returned.	For	exact	results	large	in	magnitude,	one	of	the	endpoints	of	the	bracket	may	be	infinite.	Besides	accuracy	at	individual	arguments,	maintaining	proper	relations	between
the	method	at	different	arguments	is	also	important.	Therefore,	most	methods	with	more	than	0.5	ulp	errors	are	required	to	be	semi-monotonic:	whenever	the	mathematical	function	is	non-decreasing,	so	is	the	floating-point	approximation,	likewise,	whenever	the	mathematical	function	is	non-increasing,	so	is	the	floating-point	approximation.	Not	all
approximations	that	have	1	ulp	accuracy	will	automatically	meet	the	monotonicity	requirements.	The	platform	uses	signed	two's	complement	integer	arithmetic	with	int	and	long	primitive	types.	The	developer	should	choose	the	primitive	type	to	ensure	that	arithmetic	operations	consistently	produce	correct	results,	which	in	some	cases	means	the
operations	will	not	overflow	the	range	of	values	of	the	computation.	The	best	practice	is	to	choose	the	primitive	type	and	algorithm	to	avoid	overflow.	In	cases	where	the	size	is	int	or	long	and	overflow	errors	need	to	be	detected,	the	methods	addExact,	subtractExact,	multiplyExact,	and	toIntExact	throw	an	ArithmeticException	when	the	results
overflow.	For	other	arithmetic	operations	such	as	divide,	absolute	value,	increment,	decrement,	and	negation	overflow	occurs	only	with	a	specific	minimum	or	maximum	value	and	should	be	checked	against	the	minimum	or	maximum	as	appropriate.	Since:	JDK1.0	clone,	equals,	finalize,	getClass,	hashCode,	notify,	notifyAll,	toString,	wait,	wait,	wait
public	static	final	double	E	The	double	value	that	is	closer	than	any	other	to	e,	the	base	of	the	natural	logarithms.	See	Also:	Constant	Field	Values	public	static	final	double	PI	The	double	value	that	is	closer	than	any	other	to	pi,	the	ratio	of	the	circumference	of	a	circle	to	its	diameter.	See	Also:	Constant	Field	Values	public	static	double	sin(double	a)
Returns	the	trigonometric	sine	of	an	angle.	Special	cases:	If	the	argument	is	NaN	or	an	infinity,	then	the	result	is	NaN.	If	the	argument	is	zero,	then	the	result	is	a	zero	with	the	same	sign	as	the	argument.	The	computed	result	must	be	within	1	ulp	of	the	exact	result.	Results	must	be	semi-monotonic.	Parameters:	a	-	an	angle,	in	radians.	Returns:	the
sine	of	the	argument.	public	static	double	cos(double	a)	Returns	the	trigonometric	cosine	of	an	angle.	Special	cases:	If	the	argument	is	NaN	or	an	infinity,	then	the	result	is	NaN.	The	computed	result	must	be	within	1	ulp	of	the	exact	result.	Results	must	be	semi-monotonic.	Parameters:	a	-	an	angle,	in	radians.	Returns:	the	cosine	of	the	argument.
public	static	double	tan(double	a)	Returns	the	trigonometric	tangent	of	an	angle.	Special	cases:	If	the	argument	is	NaN	or	an	infinity,	then	the	result	is	NaN.	If	the	argument	is	zero,	then	the	result	is	a	zero	with	the	same	sign	as	the	argument.	The	computed	result	must	be	within	1	ulp	of	the	exact	result.	Results	must	be	semi-monotonic.	Parameters:	a
-	an	angle,	in	radians.	Returns:	the	tangent	of	the	argument.	public	static	double	asin(double	a)	Returns	the	arc	sine	of	a	value;	the	returned	angle	is	in	the	range	-pi/2	through	pi/2.	Special	cases:	If	the	argument	is	NaN	or	its	absolute	value	is	greater	than	1,	then	the	result	is	NaN.	If	the	argument	is	zero,	then	the	result	is	a	zero	with	the	same	sign	as
the	argument.	The	computed	result	must	be	within	1	ulp	of	the	exact	result.	Results	must	be	semi-monotonic.	Parameters:	a	-	the	value	whose	arc	sine	is	to	be	returned.	Returns:	the	arc	sine	of	the	argument.	public	static	double	acos(double	a)	Returns	the	arc	cosine	of	a	value;	the	returned	angle	is	in	the	range	0.0	through	pi.	Special	case:	If	the
argument	is	NaN	or	its	absolute	value	is	greater	than	1,	then	the	result	is	NaN.	The	computed	result	must	be	within	1	ulp	of	the	exact	result.	Results	must	be	semi-monotonic.	Parameters:	a	-	the	value	whose	arc	cosine	is	to	be	returned.	Returns:	the	arc	cosine	of	the	argument.	public	static	double	atan(double	a)	Returns	the	arc	tangent	of	a	value;	the
returned	angle	is	in	the	range	-pi/2	through	pi/2.	Special	cases:	If	the	argument	is	NaN,	then	the	result	is	NaN.	If	the	argument	is	zero,	then	the	result	is	a	zero	with	the	same	sign	as	the	argument.	The	computed	result	must	be	within	1	ulp	of	the	exact	result.	Results	must	be	semi-monotonic.	Parameters:	a	-	the	value	whose	arc	tangent	is	to	be
returned.	Returns:	the	arc	tangent	of	the	argument.	public	static	double	toRadians(double	angdeg)	Converts	an	angle	measured	in	degrees	to	an	approximately	equivalent	angle	measured	in	radians.	The	conversion	from	degrees	to	radians	is	generally	inexact.	Parameters:	angdeg	-	an	angle,	in	degrees	Returns:	the	measurement	of	the	angle	angdeg
in	radians.	Since:	1.2	public	static	double	toDegrees(double	angrad)	Converts	an	angle	measured	in	radians	to	an	approximately	equivalent	angle	measured	in	degrees.	The	conversion	from	radians	to	degrees	is	generally	inexact;	users	should	not	expect	cos(toRadians(90.0))	to	exactly	equal	0.0.	Parameters:	angrad	-	an	angle,	in	radians	Returns:	the
measurement	of	the	angle	angrad	in	degrees.	Since:	1.2	public	static	double	exp(double	a)	Returns	Euler's	number	e	raised	to	the	power	of	a	double	value.	Special	cases:	If	the	argument	is	NaN,	the	result	is	NaN.	If	the	argument	is	positive	infinity,	then	the	result	is	positive	infinity.	If	the	argument	is	negative	infinity,	then	the	result	is	positive	zero.
The	computed	result	must	be	within	1	ulp	of	the	exact	result.	Results	must	be	semi-monotonic.	Parameters:	a	-	the	exponent	to	raise	e	to.	Returns:	the	value	ea,	where	e	is	the	base	of	the	natural	logarithms.	public	static	double	log(double	a)	Returns	the	natural	logarithm	(base	e)	of	a	double	value.	Special	cases:	If	the	argument	is	NaN	or	less	than
zero,	then	the	result	is	NaN.	If	the	argument	is	positive	infinity,	then	the	result	is	positive	infinity.	If	the	argument	is	positive	zero	or	negative	zero,	then	the	result	is	negative	infinity.	The	computed	result	must	be	within	1	ulp	of	the	exact	result.	Results	must	be	semi-monotonic.	Parameters:	a	-	a	value	Returns:	the	value	ln	a,	the	natural	logarithm	of	a.
public	static	double	log10(double	a)	Returns	the	base	10	logarithm	of	a	double	value.	Special	cases:	If	the	argument	is	NaN	or	less	than	zero,	then	the	result	is	NaN.	If	the	argument	is	positive	infinity,	then	the	result	is	positive	infinity.	If	the	argument	is	positive	zero	or	negative	zero,	then	the	result	is	negative	infinity.	If	the	argument	is	equal	to	10n
for	integer	n,	then	the	result	is	n.	The	computed	result	must	be	within	1	ulp	of	the	exact	result.	Results	must	be	semi-monotonic.	Parameters:	a	-	a	value	Returns:	the	base	10	logarithm	of	a.	Since:	1.5	public	static	double	sqrt(double	a)	Returns	the	correctly	rounded	positive	square	root	of	a	double	value.	Special	cases:	If	the	argument	is	NaN	or	less
than	zero,	then	the	result	is	NaN.	If	the	argument	is	positive	infinity,	then	the	result	is	positive	infinity.	If	the	argument	is	positive	zero	or	negative	zero,	then	the	result	is	the	same	as	the	argument.	Otherwise,	the	result	is	the	double	value	closest	to	the	true	mathematical	square	root	of	the	argument	value.	Parameters:	a	-	a	value.	Returns:	the	positive
square	root	of	a.	If	the	argument	is	NaN	or	less	than	zero,	the	result	is	NaN.	public	static	double	cbrt(double	a)	Returns	the	cube	root	of	a	double	value.	For	positive	finite	x,	cbrt(-x)	==	-cbrt(x);	that	is,	the	cube	root	of	a	negative	value	is	the	negative	of	the	cube	root	of	that	value's	magnitude.	Special	cases:	If	the	argument	is	NaN,	then	the	result	is
NaN.	If	the	argument	is	infinite,	then	the	result	is	an	infinity	with	the	same	sign	as	the	argument.	If	the	argument	is	zero,	then	the	result	is	a	zero	with	the	same	sign	as	the	argument.	The	computed	result	must	be	within	1	ulp	of	the	exact	result.	Parameters:	a	-	a	value.	Returns:	the	cube	root	of	a.	Since:	1.5	public
static	double	IEEEremainder(double	f1,	double	f2)	Computes	the	remainder	operation	on	two	arguments	as	prescribed	by	the	IEEE	754	standard.	The	remainder	value	is	mathematically	equal	to	f1	-	f2	×	n,	where	n	is	the	mathematical	integer	closest	to	the	exact	mathematical	value	of	the	quotient	f1/f2,	and	if	two	mathematical	integers	are	equally
close	to	f1/f2,	then	n	is	the	integer	that	is	even.	If	the	remainder	is	zero,	its	sign	is	the	same	as	the	sign	of	the	first	argument.	Special	cases:	If	either	argument	is	NaN,	or	the	first	argument	is	infinite,	or	the	second	argument	is	positive	zero	or	negative	zero,	then	the	result	is	NaN.	If	the	first	argument	is	finite	and	the	second	argument	is	infinite,	then
the	result	is	the	same	as	the	first	argument.	Parameters:	f1	-	the	dividend.	f2	-	the	divisor.	Returns:	the	remainder	when	f1	is	divided	by	f2.	public	static	double	ceil(double	a)	Returns	the	smallest	(closest	to	negative	infinity)	double	value	that	is	greater	than	or	equal	to	the	argument	and	is	equal	to	a	mathematical	integer.	Special	cases:	If	the
argument	value	is	already	equal	to	a	mathematical	integer,	then	the	result	is	the	same	as	the	argument.	If	the	argument	is	NaN	or	an	infinity	or	positive	zero	or	negative	zero,	then	the	result	is	the	same	as	the	argument.	If	the	argument	value	is	less	than	zero	but	greater	than	-1.0,	then	the	result	is	negative	zero.	Note	that	the	value	of	Math.ceil(x)	is
exactly	the	value	of	-Math.floor(-x).	Parameters:	a	-	a	value.	Returns:	the	smallest	(closest	to	negative	infinity)	floating-point	value	that	is	greater	than	or	equal	to	the	argument	and	is	equal	to	a	mathematical	integer.	public	static	double	floor(double	a)	Returns	the	largest	(closest	to	positive	infinity)	double	value	that	is	less	than	or	equal	to	the
argument	and	is	equal	to	a	mathematical	integer.	Special	cases:	If	the	argument	value	is	already	equal	to	a	mathematical	integer,	then	the	result	is	the	same	as	the	argument.	If	the	argument	is	NaN	or	an	infinity	or	positive	zero	or	negative	zero,	then	the	result	is	the	same	as	the	argument.	Parameters:	a	-	a	value.	Returns:	the	largest	(closest	to
positive	infinity)	floating-point	value	that	less	than	or	equal	to	the	argument	and	is	equal	to	a	mathematical	integer.	public	static	double	rint(double	a)	Returns	the	double	value	that	is	closest	in	value	to	the	argument	and	is	equal	to	a	mathematical	integer.	If	two	double	values	that	are	mathematical	integers	are	equally	close,	the	result	is	the	integer
value	that	is	even.	Special	cases:	If	the	argument	value	is	already	equal	to	a	mathematical	integer,	then	the	result	is	the	same	as	the	argument.	If	the	argument	is	NaN	or	an	infinity	or	positive	zero	or	negative	zero,	then	the	result	is	the	same	as	the	argument.	Parameters:	a	-	a	double	value.	Returns:	the	closest	floating-point	value	to	a	that	is	equal	to
a	mathematical	integer.	public	static	double	atan2(double	y,	double	x)	Returns	the	angle	theta	from	the	conversion	of	rectangular	coordinates	(x,	y)	to	polar	coordinates	(r,	theta).	This	method	computes	the	phase	theta	by	computing	an	arc	tangent	of	y/x	in	the	range	of	-pi	to	pi.	Special	cases:	If	either	argument	is	NaN,	then	the	result	is	NaN.	If	the
first	argument	is	positive	zero	and	the	second	argument	is	positive,	or	the	first	argument	is	positive	and	finite	and	the	second	argument	is	positive	infinity,	then	the	result	is	positive	zero.	If	the	first	argument	is	negative	zero	and	the	second	argument	is	positive,	or	the	first	argument	is	negative	and	finite	and	the	second	argument	is	positive	infinity,
then	the	result	is	negative	zero.	If	the	first	argument	is	positive	zero	and	the	second	argument	is	negative,	or	the	first	argument	is	positive	and	finite	and	the	second	argument	is	negative	infinity,	then	the	result	is	the	double	value	closest	to	pi.	If	the	first	argument	is	negative	zero	and	the	second	argument	is	negative,	or	the	first	argument	is	negative
and	finite	and	the	second	argument	is	negative	infinity,	then	the	result	is	the	double	value	closest	to	-pi.	If	the	first	argument	is	positive	and	the	second	argument	is	positive	zero	or	negative	zero,	or	the	first	argument	is	positive	infinity	and	the	second	argument	is	finite,	then	the	result	is	the	double	value	closest	to	pi/2.	If	the	first	argument	is	negative
and	the	second	argument	is	positive	zero	or	negative	zero,	or	the	first	argument	is	negative	infinity	and	the	second	argument	is	finite,	then	the	result	is	the	double	value	closest	to	-pi/2.	If	both	arguments	are	positive	infinity,	then	the	result	is	the	double	value	closest	to	pi/4.	If	the	first	argument	is	positive	infinity	and	the	second	argument	is	negative
infinity,	then	the	result	is	the	double	value	closest	to	3*pi/4.	If	the	first	argument	is	negative	infinity	and	the	second	argument	is	positive	infinity,	then	the	result	is	the	double	value	closest	to	-pi/4.	If	both	arguments	are	negative	infinity,	then	the	result	is	the	double	value	closest	to	-3*pi/4.	The	computed	result	must	be	within	2	ulps	of	the	exact	result.
Results	must	be	semi-monotonic.	Parameters:	y	-	the	ordinate	coordinate	x	-	the	abscissa	coordinate	Returns:	the	theta	component	of	the	point	(r,	theta)	in	polar	coordinates	that	corresponds	to	the	point	(x,	y)	in	Cartesian	coordinates.	public	static	double	pow(double	a,	double	b)	Returns	the	value	of	the	first	argument	raised	to	the	power	of	the	second
argument.	Special	cases:	If	the	second	argument	is	positive	or	negative	zero,	then	the	result	is	1.0.	If	the	second	argument	is	1.0,	then	the	result	is	the	same	as	the	first	argument.	If	the	second	argument	is	NaN,	then	the	result	is	NaN.	If	the	first	argument	is	NaN	and	the	second	argument	is	nonzero,	then	the	result	is	NaN.	If	the	absolute	value	of	the
first	argument	is	greater	than	1	and	the	second	argument	is	positive	infinity,	or	the	absolute	value	of	the	first	argument	is	less	than	1	and	the	second	argument	is	negative	infinity,	then	the	result	is	positive	infinity.	If	the	absolute	value	of	the	first	argument	is	greater	than	1	and	the	second	argument	is	negative	infinity,	or	the	absolute	value	of	the	first
argument	is	less	than	1	and	the	second	argument	is	positive	infinity,	then	the	result	is	positive	zero.	If	the	absolute	value	of	the	first	argument	equals	1	and	the	second	argument	is	infinite,	then	the	result	is	NaN.	If	the	first	argument	is	positive	zero	and	the	second	argument	is	greater	than	zero,	or	the	first	argument	is	positive	infinity	and	the	second
argument	is	less	than	zero,	then	the	result	is	positive	zero.	If	the	first	argument	is	positive	zero	and	the	second	argument	is	less	than	zero,	or	the	first	argument	is	positive	infinity	and	the	second	argument	is	greater	than	zero,	then	the	result	is	positive	infinity.	If	the	first	argument	is	negative	zero	and	the	second	argument	is	greater	than	zero	but	not
a	finite	odd	integer,	or	the	first	argument	is	negative	infinity	and	the	second	argument	is	less	than	zero	but	not	a	finite	odd	integer,	then	the	result	is	positive	zero.	If	the	first	argument	is	negative	zero	and	the	second	argument	is	a	positive	finite	odd	integer,	or	the	first	argument	is	negative	infinity	and	the	second	argument	is	a	negative	finite	odd
integer,	then	the	result	is	negative	zero.	If	the	first	argument	is	negative	zero	and	the	second	argument	is	less	than	zero	but	not	a	finite	odd	integer,	or	the	first	argument	is	negative	infinity	and	the	second	argument	is	greater	than	zero	but	not	a	finite	odd	integer,	then	the	result	is	positive	infinity.	If	the	first	argument	is	negative	zero	and	the	second
argument	is	a	negative	finite	odd	integer,	or	the	first	argument	is	negative	infinity	and	the	second	argument	is	a	positive	finite	odd	integer,	then	the	result	is	negative	infinity.	If	the	first	argument	is	finite	and	less	than	zero	if	the	second	argument	is	a	finite	even	integer,	the	result	is	equal	to	the	result	of	raising	the	absolute	value	of	the	first	argument
to	the	power	of	the	second	argument	if	the	second	argument	is	a	finite	odd	integer,	the	result	is	equal	to	the	negative	of	the	result	of	raising	the	absolute	value	of	the	first	argument	to	the	power	of	the	second	argument	if	the	second	argument	is	finite	and	not	an	integer,	then	the	result	is	NaN.	If	both	arguments	are	integers,	then	the	result	is	exactly
equal	to	the	mathematical	result	of	raising	the	first	argument	to	the	power	of	the	second	argument	if	that	result	can	in	fact	be	represented	exactly	as	a	double	value.	(In	the	foregoing	descriptions,	a	floating-point	value	is	considered	to	be	an	integer	if	and	only	if	it	is	finite	and	a	fixed	point	of	the	method	ceil	or,	equivalently,	a	fixed	point	of	the	method
floor.	A	value	is	a	fixed	point	of	a	one-argument	method	if	and	only	if	the	result	of	applying	the	method	to	the	value	is	equal	to	the	value.)	The	computed	result	must	be	within	1	ulp	of	the	exact	result.	Results	must	be	semi-monotonic.	Parameters:	a	-	the	base.	b	-	the	exponent.	Returns:	the	value	ab.	public	static	int	round(float	a)	Returns	the	closest	int
to	the	argument,	with	ties	rounding	to	positive	infinity.	Special	cases:	If	the	argument	is	NaN,	the	result	is	0.	If	the	argument	is	negative	infinity	or	any	value	less	than	or	equal	to	the	value	of	Integer.MIN_VALUE,	the	result	is	equal	to	the	value	of	Integer.MIN_VALUE.	If	the	argument	is	positive	infinity	or	any	value	greater	than	or	equal	to	the	value	of
Integer.MAX_VALUE,	the	result	is	equal	to	the	value	of	Integer.MAX_VALUE.	Parameters:	a	-	a	floating-point	value	to	be	rounded	to	an	integer.	Returns:	the	value	of	the	argument	rounded	to	the	nearest	int	value.	See	Also:	Integer.MAX_VALUE,	Integer.MIN_VALUE	public	static	long	round(double	a)	Returns	the	closest	long	to	the	argument,	with	ties
rounding	to	positive	infinity.	Special	cases:	If	the	argument	is	NaN,	the	result	is	0.	If	the	argument	is	negative	infinity	or	any	value	less	than	or	equal	to	the	value	of	Long.MIN_VALUE,	the	result	is	equal	to	the	value	of	Long.MIN_VALUE.	If	the	argument	is	positive	infinity	or	any	value	greater	than	or	equal	to	the	value	of	Long.MAX_VALUE,	the	result
is	equal	to	the	value	of	Long.MAX_VALUE.	Parameters:	a	-	a	floating-point	value	to	be	rounded	to	a	long.	Returns:	the	value	of	the	argument	rounded	to	the	nearest	long	value.	See	Also:	Long.MAX_VALUE,	Long.MIN_VALUE	public	static	double	random()	Returns	a	double	value	with	a	positive	sign,	greater	than	or	equal	to	0.0	and	less	than	1.0.
Returned	values	are	chosen	pseudorandomly	with	(approximately)	uniform	distribution	from	that	range.	When	this	method	is	first	called,	it	creates	a	single	new	pseudorandom-number	generator,	exactly	as	if	by	the	expression	new	java.util.Random()	This	new	pseudorandom-number	generator	is	used	thereafter	for	all	calls	to	this	method	and	is	used
nowhere	else.	This	method	is	properly	synchronized	to	allow	correct	use	by	more	than	one	thread.	However,	if	many	threads	need	to	generate	pseudorandom	numbers	at	a	great	rate,	it	may	reduce	contention	for	each	thread	to	have	its	own	pseudorandom-number	generator.	Returns:	a	pseudorandom	double	greater	than	or	equal	to	0.0	and	less	than
1.0.	See	Also:	Random.nextDouble()	public	static	int	addExact(int	x,	int	y)	Returns	the	sum	of	its	arguments,	throwing	an	exception	if	the	result	overflows	an	int.	Parameters:	x	-	the	first	value	y	-	the	second	value	Returns:	the	result	Throws:	ArithmeticException	-	if	the	result	overflows	an	int	Since:	1.8	public	static	long	addExact(long	x,	long	y)	Returns
the	sum	of	its	arguments,	throwing	an	exception	if	the	result	overflows	a	long.	Parameters:	x	-	the	first	value	y	-	the	second	value	Returns:	the	result	Throws:	ArithmeticException	-	if	the	result	overflows	a	long	Since:	1.8	public	static	int	subtractExact(int	x,	int	y)	Returns	the	difference	of	the	arguments,	throwing	an	exception	if	the	result	overflows	an
int.	Parameters:	x	-	the	first	value	y	-	the	second	value	to	subtract	from	the	first	Returns:	the	result	Throws:	ArithmeticException	-	if	the	result	overflows	an	int	Since:	1.8	public	static	long	subtractExact(long	x,	long	y)	Returns	the	difference	of	the	arguments,	throwing	an	exception	if	the	result	overflows	a	long.	Parameters:	x	-	the	first	value	y	-	the
second	value	to	subtract	from	the	first	Returns:	the	result	Throws:	ArithmeticException	-	if	the	result	overflows	a	long	Since:	1.8	public	static	int	multiplyExact(int	x,	int	y)	Returns	the	product	of	the	arguments,	throwing	an	exception	if	the	result	overflows	an	int.	Parameters:	x	-	the	first	value	y	-	the	second	value	Returns:	the	result	Throws:
ArithmeticException	-	if	the	result	overflows	an	int	Since:	1.8	public	static	long	multiplyExact(long	x,	long	y)	Returns	the	product	of	the	arguments,	throwing	an	exception	if	the	result	overflows	a	long.	Parameters:	x	-	the	first	value	y	-	the	second	value	Returns:	the	result	Throws:	ArithmeticException	-	if	the	result	overflows	a	long	Since:	1.8	public
static	int	incrementExact(int	a)	Returns	the	argument	incremented	by	one,	throwing	an	exception	if	the	result	overflows	an	int.	Parameters:	a	-	the	value	to	increment	Returns:	the	result	Throws:	ArithmeticException	-	if	the	result	overflows	an	int	Since:	1.8	public	static	long	incrementExact(long	a)	Returns	the	argument	incremented	by	one,	throwing
an	exception	if	the	result	overflows	a	long.	Parameters:	a	-	the	value	to	increment	Returns:	the	result	Throws:	ArithmeticException	-	if	the	result	overflows	a	long	Since:	1.8	public	static	int	decrementExact(int	a)	Returns	the	argument	decremented	by	one,	throwing	an	exception	if	the	result	overflows	an	int.	Parameters:	a	-	the	value	to	decrement
Returns:	the	result	Throws:	ArithmeticException	-	if	the	result	overflows	an	int	Since:	1.8	public	static	long	decrementExact(long	a)	Returns	the	argument	decremented	by	one,	throwing	an	exception	if	the	result	overflows	a	long.	Parameters:	a	-	the	value	to	decrement	Returns:	the	result	Throws:	ArithmeticException	-	if	the	result	overflows	a	long
Since:	1.8	public	static	int	negateExact(int	a)	Returns	the	negation	of	the	argument,	throwing	an	exception	if	the	result	overflows	an	int.	Parameters:	a	-	the	value	to	negate	Returns:	the	result	Throws:	ArithmeticException	-	if	the	result	overflows	an	int	Since:	1.8	public	static	long	negateExact(long	a)	Returns	the	negation	of	the	argument,	throwing	an
exception	if	the	result	overflows	a	long.	Parameters:	a	-	the	value	to	negate	Returns:	the	result	Throws:	ArithmeticException	-	if	the	result	overflows	a	long	Since:	1.8	public	static	int	toIntExact(long	value)	Returns	the	value	of	the	long	argument;	throwing	an	exception	if	the	value	overflows	an	int.	Parameters:	value	-	the	long	value	Returns:	the
argument	as	an	int	Throws:	ArithmeticException	-	if	the	argument	overflows	an	int	Since:	1.8	public	static	int	floorDiv(int	x,	int	y)	Returns	the	largest	(closest	to	positive	infinity)	int	value	that	is	less	than	or	equal	to	the	algebraic	quotient.	There	is	one	special	case,	if	the	dividend	is	the	Integer.MIN_VALUE	and	the	divisor	is	-1,	then	integer	overflow
occurs	and	the	result	is	equal	to	the	Integer.MIN_VALUE.	Normal	integer	division	operates	under	the	round	to	zero	rounding	mode	(truncation).	This	operation	instead	acts	under	the	round	toward	negative	infinity	(floor)	rounding	mode.	The	floor	rounding	mode	gives	different	results	than	truncation	when	the	exact	result	is	negative.	If	the	signs	of
the	arguments	are	the	same,	the	results	of	floorDiv	and	the	/	operator	are	the	same.	For	example,	floorDiv(4,	3)	==	1	and	(4	/	3)	==	1.	If	the	signs	of	the	arguments	are	different,	the	quotient	is	negative	and	floorDiv	returns	the	integer	less	than	or	equal	to	the	quotient	and	the	/	operator	returns	the	integer	closest	to	zero.	For	example,	floorDiv(-4,	3)
==	-2,	whereas	(-4	/	3)	==	-1.	Parameters:	x	-	the	dividend	y	-	the	divisor	Returns:	the	largest	(closest	to	positive	infinity)	int	value	that	is	less	than	or	equal	to	the	algebraic	quotient.	Throws:	ArithmeticException	-	if	the	divisor	y	is	zero	Since:	1.8	See	Also:	floorMod(int,	int),	floor(double)	public	static	long	floorDiv(long	x,	long	y)	Returns	the	largest
(closest	to	positive	infinity)	long	value	that	is	less	than	or	equal	to	the	algebraic	quotient.	There	is	one	special	case,	if	the	dividend	is	the	Long.MIN_VALUE	and	the	divisor	is	-1,	then	integer	overflow	occurs	and	the	result	is	equal	to	the	Long.MIN_VALUE.	Normal	integer	division	operates	under	the	round	to	zero	rounding	mode	(truncation).	This
operation	instead	acts	under	the	round	toward	negative	infinity	(floor)	rounding	mode.	The	floor	rounding	mode	gives	different	results	than	truncation	when	the	exact	result	is	negative.	For	examples,	see	floorDiv(int,	int).	Parameters:	x	-	the	dividend	y	-	the	divisor	Returns:	the	largest	(closest	to	positive	infinity)	long	value	that	is	less	than	or	equal	to
the	algebraic	quotient.	Throws:	ArithmeticException	-	if	the	divisor	y	is	zero	Since:	1.8	See	Also:	floorMod(long,	long),	floor(double)	public	static	int	floorMod(int	x,	int	y)	Returns	the	floor	modulus	of	the	int	arguments.	The	floor	modulus	is	x	-	(floorDiv(x,	y)	*	y),	has	the	same	sign	as	the	divisor	y,	and	is	in	the	range	of	-abs(y)	<	r	<	+abs(y).	The
relationship	between	floorDiv	and	floorMod	is	such	that:	floorDiv(x,	y)	*	y	+	floorMod(x,	y)	==	x	The	difference	in	values	between	floorMod	and	the	%	operator	is	due	to	the	difference	between	floorDiv	that	returns	the	integer	less	than	or	equal	to	the	quotient	and	the	/	operator	that	returns	the	integer	closest	to	zero.	Examples:	If	the	signs	of	the
arguments	are	the	same,	the	results	of	floorMod	and	the	%	operator	are	the	same.	floorMod(4,	3)	==	1;			and	(4	%	3)	==	1	If	the	signs	of	the	arguments	are	different,	the	results	differ	from	the	%	operator.	floorMod(+4,	-3)	==	-2;			and	(+4	%	-3)	==	+1	floorMod(-4,	+3)	==	+2;			and	(-4	%	+3)	==	-1	floorMod(-4,	-3)	==	-1;			and	(-4	%	-3)	==	-1	If	the
signs	of	arguments	are	unknown	and	a	positive	modulus	is	needed	it	can	be	computed	as	(floorMod(x,	y)	+	abs(y))	%	abs(y).	Parameters:	x	-	the	dividend	y	-	the	divisor	Returns:	the	floor	modulus	x	-	(floorDiv(x,	y)	*	y)	Throws:	ArithmeticException	-	if	the	divisor	y	is	zero	Since:	1.8	See	Also:	floorDiv(int,	int)	public	static	long	floorMod(long	x,	long	y)
Returns	the	floor	modulus	of	the	long	arguments.	The	floor	modulus	is	x	-	(floorDiv(x,	y)	*	y),	has	the	same	sign	as	the	divisor	y,	and	is	in	the	range	of	-abs(y)	<	r	<	+abs(y).	The	relationship	between	floorDiv	and	floorMod	is	such	that:	floorDiv(x,	y)	*	y	+	floorMod(x,	y)	==	x	For	examples,	see	floorMod(int,	int).	Parameters:	x	-	the	dividend	y	-	the
divisor	Returns:	the	floor	modulus	x	-	(floorDiv(x,	y)	*	y)	Throws:	ArithmeticException	-	if	the	divisor	y	is	zero	Since:	1.8	See	Also:	floorDiv(long,	long)	public	static	int	abs(int	a)	Returns	the	absolute	value	of	an	int	value.	If	the	argument	is	not	negative,	the	argument	is	returned.	If	the	argument	is	negative,	the	negation	of	the	argument	is	returned.
Note	that	if	the	argument	is	equal	to	the	value	of	Integer.MIN_VALUE,	the	most	negative	representable	int	value,	the	result	is	that	same	value,	which	is	negative.	Parameters:	a	-	the	argument	whose	absolute	value	is	to	be	determined	Returns:	the	absolute	value	of	the	argument.	public	static	long	abs(long	a)	Returns	the	absolute	value	of	a	long	value.
If	the	argument	is	not	negative,	the	argument	is	returned.	If	the	argument	is	negative,	the	negation	of	the	argument	is	returned.	Note	that	if	the	argument	is	equal	to	the	value	of	Long.MIN_VALUE,	the	most	negative	representable	long	value,	the	result	is	that	same	value,	which	is	negative.	Parameters:	a	-	the	argument	whose	absolute	value	is	to	be
determined	Returns:	the	absolute	value	of	the	argument.	public	static	float	abs(float	a)	Returns	the	absolute	value	of	a	float	value.	If	the	argument	is	not	negative,	the	argument	is	returned.	If	the	argument	is	negative,	the	negation	of	the	argument	is	returned.	Special	cases:	If	the	argument	is	positive	zero	or	negative	zero,	the	result	is	positive	zero.	If
the	argument	is	infinite,	the	result	is	positive	infinity.	If	the	argument	is	NaN,	the	result	is	NaN.	In	other	words,	the	result	is	the	same	as	the	value	of	the	expression:	Float.intBitsToFloat(0x7fffffff	&	Float.floatToIntBits(a))	Parameters:	a	-	the	argument	whose	absolute	value	is	to	be	determined	Returns:	the	absolute	value	of	the	argument.	public
static	double	abs(double	a)	Returns	the	absolute	value	of	a	double	value.	If	the	argument	is	not	negative,	the	argument	is	returned.	If	the	argument	is	negative,	the	negation	of	the	argument	is	returned.	Special	cases:	If	the	argument	is	positive	zero	or	negative	zero,	the	result	is	positive	zero.	If	the	argument	is	infinite,	the	result	is	positive	infinity.	If
the	argument	is	NaN,	the	result	is	NaN.	In	other	words,	the	result	is	the	same	as	the	value	of	the	expression:	Double.longBitsToDouble((Double.doubleToLongBits(a)>1)	Parameters:	a	-	the	argument	whose	absolute	value	is	to	be	determined	Returns:	the	absolute	value	of	the	argument.	public	static	int	max(int	a,	int	b)	Returns	the	greater	of	two	int
values.	That	is,	the	result	is	the	argument	closer	to	the	value	of	Integer.MAX_VALUE.	If	the	arguments	have	the	same	value,	the	result	is	that	same	value.	Parameters:	a	-	an	argument.	b	-	another	argument.	Returns:	the	larger	of	a	and	b.	public	static	long	max(long	a,	long	b)	Returns	the	greater	of	two	long	values.	That	is,	the	result	is	the	argument
closer	to	the	value	of	Long.MAX_VALUE.	If	the	arguments	have	the	same	value,	the	result	is	that	same	value.	Parameters:	a	-	an	argument.	b	-	another	argument.	Returns:	the	larger	of	a	and	b.	public	static	float	max(float	a,	float	b)	Returns	the	greater	of	two	float	values.	That	is,	the	result	is	the	argument	closer	to	positive	infinity.	If	the	arguments
have	the	same	value,	the	result	is	that	same	value.	If	either	value	is	NaN,	then	the	result	is	NaN.	Unlike	the	numerical	comparison	operators,	this	method	considers	negative	zero	to	be	strictly	smaller	than	positive	zero.	If	one	argument	is	positive	zero	and	the	other	negative	zero,	the	result	is	positive	zero.	Parameters:	a	-	an	argument.	b	-	another
argument.	Returns:	the	larger	of	a	and	b.	public	static	double	max(double	a,	double	b)	Returns	the	greater	of	two	double	values.	That	is,	the	result	is	the	argument	closer	to	positive	infinity.	If	the	arguments	have	the	same	value,	the	result	is	that	same	value.	If	either	value	is	NaN,	then	the	result	is	NaN.	Unlike	the	numerical	comparison	operators,
this	method	considers	negative	zero	to	be	strictly	smaller	than	positive	zero.	If	one	argument	is	positive	zero	and	the	other	negative	zero,	the	result	is	positive	zero.	Parameters:	a	-	an	argument.	b	-	another	argument.	Returns:	the	larger	of	a	and	b.	public	static	int	min(int	a,	int	b)	Returns	the	smaller	of	two	int	values.	That	is,	the	result	the	argument
closer	to	the	value	of	Integer.MIN_VALUE.	If	the	arguments	have	the	same	value,	the	result	is	that	same	value.	Parameters:	a	-	an	argument.	b	-	another	argument.	Returns:	the	smaller	of	a	and	b.	public	static	long	min(long	a,	long	b)	Returns	the	smaller	of	two	long	values.	That	is,	the	result	is	the	argument	closer	to	the	value	of	Long.MIN_VALUE.	If
the	arguments	have	the	same	value,	the	result	is	that	same	value.	Parameters:	a	-	an	argument.	b	-	another	argument.	Returns:	the	smaller	of	a	and	b.	public	static	float	min(float	a,	float	b)	Returns	the	smaller	of	two	float	values.	That	is,	the	result	is	the	value	closer	to	negative	infinity.	If	the	arguments	have	the	same	value,	the	result	is	that	same
value.	If	either	value	is	NaN,	then	the	result	is	NaN.	Unlike	the	numerical	comparison	operators,	this	method	considers	negative	zero	to	be	strictly	smaller	than	positive	zero.	If	one	argument	is	positive	zero	and	the	other	is	negative	zero,	the	result	is	negative	zero.	Parameters:	a	-	an	argument.	b	-	another	argument.	Returns:	the	smaller	of	a	and	b.
public	static	double	min(double	a,	double	b)	Returns	the	smaller	of	two	double	values.	That	is,	the	result	is	the	value	closer	to	negative	infinity.	If	the	arguments	have	the	same	value,	the	result	is	that	same	value.	If	either	value	is	NaN,	then	the	result	is	NaN.	Unlike	the	numerical	comparison	operators,	this	method	considers	negative	zero	to	be	strictly
smaller	than	positive	zero.	If	one	argument	is	positive	zero	and	the	other	is	negative	zero,	the	result	is	negative	zero.	Parameters:	a	-	an	argument.	b	-	another	argument.	Returns:	the	smaller	of	a	and	b.	public	static	double	ulp(double	d)	Returns	the	size	of	an	ulp	of	the	argument.	An	ulp,	unit	in	the	last	place,	of	a	double	value	is	the	positive	distance
between	this	floating-point	value	and	the	double	value	next	larger	in	magnitude.	Note	that	for	non-NaN	x,	ulp(-x)	==	ulp(x).	Special	Cases:	If	the	argument	is	NaN,	then	the	result	is	NaN.	If	the	argument	is	positive	or	negative	infinity,	then	the	result	is	positive	infinity.	If	the	argument	is	positive	or	negative	zero,	then	the	result	is	Double.MIN_VALUE.
If	the	argument	is	±Double.MAX_VALUE,	then	the	result	is	equal	to	2971.	Parameters:	d	-	the	floating-point	value	whose	ulp	is	to	be	returned	Returns:	the	size	of	an	ulp	of	the	argument	Since:	1.5	public	static	float	ulp(float	f)	Returns	the	size	of	an	ulp	of	the	argument.	An	ulp,	unit	in	the	last	place,	of	a	float	value	is	the	positive	distance	between	this
floating-point	value	and	the	float	value	next	larger	in	magnitude.	Note	that	for	non-NaN	x,	ulp(-x)	==	ulp(x).	Special	Cases:	If	the	argument	is	NaN,	then	the	result	is	NaN.	If	the	argument	is	positive	or	negative	infinity,	then	the	result	is	positive	infinity.	If	the	argument	is	positive	or	negative	zero,	then	the	result	is	Float.MIN_VALUE.	If	the	argument
is	±Float.MAX_VALUE,	then	the	result	is	equal	to	2104.	Parameters:	f	-	the	floating-point	value	whose	ulp	is	to	be	returned	Returns:	the	size	of	an	ulp	of	the	argument	Since:	1.5	public	static	double	signum(double	d)	Returns	the	signum	function	of	the	argument;	zero	if	the	argument	is	zero,	1.0	if	the	argument	is	greater	than	zero,	-1.0	if	the	argument
is	less	than	zero.	Special	Cases:	If	the	argument	is	NaN,	then	the	result	is	NaN.	If	the	argument	is	positive	zero	or	negative	zero,	then	the	result	is	the	same	as	the	argument.	Parameters:	d	-	the	floating-point	value	whose	signum	is	to	be	returned	Returns:	the	signum	function	of	the	argument	Since:	1.5	public	static	float	signum(float	f)	Returns	the
signum	function	of	the	argument;	zero	if	the	argument	is	zero,	1.0f	if	the	argument	is	greater	than	zero,	-1.0f	if	the	argument	is	less	than	zero.	Special	Cases:	If	the	argument	is	NaN,	then	the	result	is	NaN.	If	the	argument	is	positive	zero	or	negative	zero,	then	the	result	is	the	same	as	the	argument.	Parameters:	f	-	the	floating-point	value	whose
signum	is	to	be	returned	Returns:	the	signum	function	of	the	argument	Since:	1.5	public	static	double	sinh(double	x)	Returns	the	hyperbolic	sine	of	a	double	value.	The	hyperbolic	sine	of	x	is	defined	to	be	(ex	-	e-x)/2	where	e	is	Euler's	number.	Special	cases:	If	the	argument	is	NaN,	then	the	result	is	NaN.	If	the	argument	is	infinite,	then	the	result	is	an
infinity	with	the	same	sign	as	the	argument.	If	the	argument	is	zero,	then	the	result	is	a	zero	with	the	same	sign	as	the	argument.	The	computed	result	must	be	within	2.5	ulps	of	the	exact	result.	Parameters:	x	-	The	number	whose	hyperbolic	sine	is	to	be	returned.	Returns:	The	hyperbolic	sine	of	x.	Since:	1.5	public	static	double	cosh(double	x)	Returns
the	hyperbolic	cosine	of	a	double	value.	The	hyperbolic	cosine	of	x	is	defined	to	be	(ex	+	e-x)/2	where	e	is	Euler's	number.	Special	cases:	If	the	argument	is	NaN,	then	the	result	is	NaN.	If	the	argument	is	infinite,	then	the	result	is	positive	infinity.	If	the	argument	is	zero,	then	the	result	is	1.0.	The	computed	result	must	be	within	2.5	ulps	of	the	exact
result.	Parameters:	x	-	The	number	whose	hyperbolic	cosine	is	to	be	returned.	Returns:	The	hyperbolic	cosine	of	x.	Since:	1.5	public	static	double	tanh(double	x)	Returns	the	hyperbolic	tangent	of	a	double	value.	The	hyperbolic	tangent	of	x	is	defined	to	be	(ex	-	e-x)/(ex	+	e-x),	in	other	words,	sinh(x)/cosh(x).	Note	that	the	absolute	value	of	the	exact
tanh	is	always	less	than	1.	Special	cases:	If	the	argument	is	NaN,	then	the	result	is	NaN.	If	the	argument	is	zero,	then	the	result	is	a	zero	with	the	same	sign	as	the	argument.	If	the	argument	is	positive	infinity,	then	the	result	is	+1.0.	If	the	argument	is	negative	infinity,	then	the	result	is	-1.0.	The	computed	result	must	be	within	2.5	ulps	of	the	exact
result.	The	result	of	tanh	for	any	finite	input	must	have	an	absolute	value	less	than	or	equal	to	1.	Note	that	once	the	exact	result	of	tanh	is	within	1/2	of	an	ulp	of	the	limit	value	of	±1,	correctly	signed	±1.0	should	be	returned.	Parameters:	x	-	The	number	whose	hyperbolic	tangent	is	to	be	returned.	Returns:	The	hyperbolic	tangent	of	x.	Since:	1.5
public	static	double	hypot(double	x,	double	y)	Returns	sqrt(x2	+y2)	without	intermediate	overflow	or	underflow.	Special	cases:	If	either	argument	is	infinite,	then	the	result	is	positive	infinity.	If	either	argument	is	NaN	and	neither	argument	is	infinite,	then	the	result	is	NaN.	The	computed	result	must	be	within	1	ulp	of	the	exact	result.	If	one
parameter	is	held	constant,	the	results	must	be	semi-monotonic	in	the	other	parameter.	Parameters:	x	-	a	value	y	-	a	value	Returns:	sqrt(x2	+y2)	without	intermediate	overflow	or	underflow	Since:	1.5	public	static	double	expm1(double	x)	Returns	ex	-1.	Note	that	for	values	of	x	near	0,	the	exact	sum	of	expm1(x)	+	1	is	much	closer	to	the	true	result	of
ex	than	exp(x).	Special	cases:	If	the	argument	is	NaN,	the	result	is	NaN.	If	the	argument	is	positive	infinity,	then	the	result	is	positive	infinity.	If	the	argument	is	negative	infinity,	then	the	result	is	-1.0.	If	the	argument	is	zero,	then	the	result	is	a	zero	with	the	same	sign	as	the	argument.	The	computed	result	must	be	within	1	ulp	of	the	exact	result.
Results	must	be	semi-monotonic.	The	result	of	expm1	for	any	finite	input	must	be	greater	than	or	equal	to	-1.0.	Note	that	once	the	exact	result	of	ex	-	1	is	within	1/2	ulp	of	the	limit	value	-1,	-1.0	should	be	returned.	Parameters:	x	-	the	exponent	to	raise	e	to	in	the	computation	of	ex	-1.	Returns:	the	value	ex	-	1.	Since:	1.5	public
static	double	log1p(double	x)	Returns	the	natural	logarithm	of	the	sum	of	the	argument	and	1.	Note	that	for	small	values	x,	the	result	of	log1p(x)	is	much	closer	to	the	true	result	of	ln(1	+	x)	than	the	floating-point	evaluation	of	log(1.0+x).	Special	cases:	If	the	argument	is	NaN	or	less	than	-1,	then	the	result	is	NaN.	If	the	argument	is	positive	infinity,
then	the	result	is	positive	infinity.	If	the	argument	is	negative	one,	then	the	result	is	negative	infinity.	If	the	argument	is	zero,	then	the	result	is	a	zero	with	the	same	sign	as	the	argument.	The	computed	result	must	be	within	1	ulp	of	the	exact	result.	Results	must	be	semi-monotonic.	Parameters:	x	-	a	value	Returns:	the	value	ln(x	+	1),	the	natural	log	of
x	+	1	Since:	1.5	public	static	double	copySign(double	magnitude,	double	sign)	Returns	the	first	floating-point	argument	with	the	sign	of	the	second	floating-point	argument.	Note	that	unlike	the	StrictMath.copySign	method,	this	method	does	not	require	NaN	sign	arguments	to	be	treated	as	positive	values;	implementations	are	permitted	to	treat	some
NaN	arguments	as	positive	and	other	NaN	arguments	as	negative	to	allow	greater	performance.	Parameters:	magnitude	-	the	parameter	providing	the	magnitude	of	the	result	sign	-	the	parameter	providing	the	sign	of	the	result	Returns:	a	value	with	the	magnitude	of	magnitude	and	the	sign	of	sign.	Since:	1.6	public
static	float	copySign(float	magnitude,	float	sign)	Returns	the	first	floating-point	argument	with	the	sign	of	the	second	floating-point	argument.	Note	that	unlike	the	StrictMath.copySign	method,	this	method	does	not	require	NaN	sign	arguments	to	be	treated	as	positive	values;	implementations	are	permitted	to	treat	some	NaN	arguments	as	positive
and	other	NaN	arguments	as	negative	to	allow	greater	performance.	Parameters:	magnitude	-	the	parameter	providing	the	magnitude	of	the	result	sign	-	the	parameter	providing	the	sign	of	the	result	Returns:	a	value	with	the	magnitude	of	magnitude	and	the	sign	of	sign.	Since:	1.6	public	static	int	getExponent(float	f)	Returns	the	unbiased	exponent
used	in	the	representation	of	a	float.	Special	cases:	Parameters:	f	-	a	float	value	Returns:	the	unbiased	exponent	of	the	argument	Since:	1.6	public	static	int	getExponent(double	d)	Returns	the	unbiased	exponent	used	in	the	representation	of	a	double.	Special	cases:	Parameters:	d	-	a	double	value	Returns:	the	unbiased	exponent	of	the	argument	Since:
1.6	public	static	double	nextAfter(double	start,	double	direction)	Returns	the	floating-point	number	adjacent	to	the	first	argument	in	the	direction	of	the	second	argument.	If	both	arguments	compare	as	equal	the	second	argument	is	returned.	Special	cases:	If	either	argument	is	a	NaN,	then	NaN	is	returned.	If	both	arguments	are	signed	zeros,
direction	is	returned	unchanged	(as	implied	by	the	requirement	of	returning	the	second	argument	if	the	arguments	compare	as	equal).	If	start	is	±Double.MIN_VALUE	and	direction	has	a	value	such	that	the	result	should	have	a	smaller	magnitude,	then	a	zero	with	the	same	sign	as	start	is	returned.	If	start	is	infinite	and	direction	has	a	value	such	that
the	result	should	have	a	smaller	magnitude,	Double.MAX_VALUE	with	the	same	sign	as	start	is	returned.	If	start	is	equal	to	±	Double.MAX_VALUE	and	direction	has	a	value	such	that	the	result	should	have	a	larger	magnitude,	an	infinity	with	same	sign	as	start	is	returned.	Parameters:	start	-	starting	floating-point	value	direction	-	value	indicating
which	of	start's	neighbors	or	start	should	be	returned	Returns:	The	floating-point	number	adjacent	to	start	in	the	direction	of	direction.	Since:	1.6	public	static	float	nextAfter(float	start,	double	direction)	Returns	the	floating-point	number	adjacent	to	the	first	argument	in	the	direction	of	the	second	argument.	If	both	arguments	compare	as	equal	a
value	equivalent	to	the	second	argument	is	returned.	Special	cases:	If	either	argument	is	a	NaN,	then	NaN	is	returned.	If	both	arguments	are	signed	zeros,	a	value	equivalent	to	direction	is	returned.	If	start	is	±Float.MIN_VALUE	and	direction	has	a	value	such	that	the	result	should	have	a	smaller	magnitude,	then	a	zero	with	the	same	sign	as	start	is
returned.	If	start	is	infinite	and	direction	has	a	value	such	that	the	result	should	have	a	smaller	magnitude,	Float.MAX_VALUE	with	the	same	sign	as	start	is	returned.	If	start	is	equal	to	±	Float.MAX_VALUE	and	direction	has	a	value	such	that	the	result	should	have	a	larger	magnitude,	an	infinity	with	same	sign	as	start	is	returned.	Parameters:	start	-
starting	floating-point	value	direction	-	value	indicating	which	of	start's	neighbors	or	start	should	be	returned	Returns:	The	floating-point	number	adjacent	to	start	in	the	direction	of	direction.	Since:	1.6	public	static	double	nextUp(double	d)	Returns	the	floating-point	value	adjacent	to	d	in	the	direction	of	positive	infinity.	This	method	is	semantically
equivalent	to	nextAfter(d,	Double.POSITIVE_INFINITY);	however,	a	nextUp	implementation	may	run	faster	than	its	equivalent	nextAfter	call.	Special	Cases:	If	the	argument	is	NaN,	the	result	is	NaN.	If	the	argument	is	positive	infinity,	the	result	is	positive	infinity.	If	the	argument	is	zero,	the	result	is	Double.MIN_VALUE	Parameters:	d	-	starting
floating-point	value	Returns:	The	adjacent	floating-point	value	closer	to	positive	infinity.	Since:	1.6	public	static	float	nextUp(float	f)	Returns	the	floating-point	value	adjacent	to	f	in	the	direction	of	positive	infinity.	This	method	is	semantically	equivalent	to	nextAfter(f,	Float.POSITIVE_INFINITY);	however,	a	nextUp	implementation	may	run	faster	than
its	equivalent	nextAfter	call.	Special	Cases:	If	the	argument	is	NaN,	the	result	is	NaN.	If	the	argument	is	positive	infinity,	the	result	is	positive	infinity.	If	the	argument	is	zero,	the	result	is	Float.MIN_VALUE	Parameters:	f	-	starting	floating-point	value	Returns:	The	adjacent	floating-point	value	closer	to	positive	infinity.	Since:	1.6	public
static	double	nextDown(double	d)	Returns	the	floating-point	value	adjacent	to	d	in	the	direction	of	negative	infinity.	This	method	is	semantically	equivalent	to	nextAfter(d,	Double.NEGATIVE_INFINITY);	however,	a	nextDown	implementation	may	run	faster	than	its	equivalent	nextAfter	call.	Special	Cases:	If	the	argument	is	NaN,	the	result	is	NaN.	If
the	argument	is	negative	infinity,	the	result	is	negative	infinity.	If	the	argument	is	zero,	the	result	is	-Double.MIN_VALUE	Parameters:	d	-	starting	floating-point	value	Returns:	The	adjacent	floating-point	value	closer	to	negative	infinity.	Since:	1.8	public	static	float	nextDown(float	f)	Returns	the	floating-point	value	adjacent	to	f	in	the	direction	of
negative	infinity.	This	method	is	semantically	equivalent	to	nextAfter(f,	Float.NEGATIVE_INFINITY);	however,	a	nextDown	implementation	may	run	faster	than	its	equivalent	nextAfter	call.	Special	Cases:	If	the	argument	is	NaN,	the	result	is	NaN.	If	the	argument	is	negative	infinity,	the	result	is	negative	infinity.	If	the	argument	is	zero,	the	result	is	-
Float.MIN_VALUE	Parameters:	f	-	starting	floating-point	value	Returns:	The	adjacent	floating-point	value	closer	to	negative	infinity.	Since:	1.8	public	static	double	scalb(double	d,	int	scaleFactor)	Returns	d	×	2scaleFactor	rounded	as	if	performed	by	a	single	correctly	rounded	floating-point	multiply	to	a	member	of	the	double	value	set.	See	the	Java
Language	Specification	for	a	discussion	of	floating-point	value	sets.	If	the	exponent	of	the	result	is	between	Double.MIN_EXPONENT	and	Double.MAX_EXPONENT,	the	answer	is	calculated	exactly.	If	the	exponent	of	the	result	would	be	larger	than	Double.MAX_EXPONENT,	an	infinity	is	returned.	Note	that	if	the	result	is	subnormal,	precision	may	be
lost;	that	is,	when	scalb(x,	n)	is	subnormal,	scalb(scalb(x,	n),	-n)	may	not	equal	x.	When	the	result	is	non-NaN,	the	result	has	the	same	sign	as	d.	Special	cases:	If	the	first	argument	is	NaN,	NaN	is	returned.	If	the	first	argument	is	infinite,	then	an	infinity	of	the	same	sign	is	returned.	If	the	first	argument	is	zero,	then	a	zero	of	the	same	sign	is	returned.
Parameters:	d	-	number	to	be	scaled	by	a	power	of	two.	scaleFactor	-	power	of	2	used	to	scale	d	Returns:	d	×	2scaleFactor	Since:	1.6	public	static	float	scalb(float	f,	int	scaleFactor)	Returns	f	×	2scaleFactor	rounded	as	if	performed	by	a	single	correctly	rounded	floating-point	multiply	to	a	member	of	the	float	value	set.	See	the	Java	Language
Specification	for	a	discussion	of	floating-point	value	sets.	If	the	exponent	of	the	result	is	between	Float.MIN_EXPONENT	and	Float.MAX_EXPONENT,	the	answer	is	calculated	exactly.	If	the	exponent	of	the	result	would	be	larger	than	Float.MAX_EXPONENT,	an	infinity	is	returned.	Note	that	if	the	result	is	subnormal,	precision	may	be	lost;	that	is,
when	scalb(x,	n)	is	subnormal,	scalb(scalb(x,	n),	-n)	may	not	equal	x.	When	the	result	is	non-NaN,	the	result	has	the	same	sign	as	f.	Special	cases:	If	the	first	argument	is	NaN,	NaN	is	returned.	If	the	first	argument	is	infinite,	then	an	infinity	of	the	same	sign	is	returned.	If	the	first	argument	is	zero,	then	a	zero	of	the	same	sign	is	returned.	Parameters:
f	-	number	to	be	scaled	by	a	power	of	two.	scaleFactor	-	power	of	2	used	to	scale	f	Returns:	f	×	2scaleFactor	Since:	1.6	Submit	a	bug	or	feature	For	further	API	reference	and	developer	documentation,	see	Java	SE	Documentation.	That	documentation	contains	more	detailed,	developer-targeted	descriptions,	with	conceptual	overviews,	definitions	of
terms,	workarounds,	and	working	code	examples.	Copyright	©	1993,	2025,	Oracle	and/or	its	affiliates.	All	rights	reserved.	Use	is	subject	to	license	terms.	Also	see	the	documentation	redistribution	policy.	8	Mar	2025	|	9	min	readThe	Java	Math	class	is	a	fundamental	part	of	the	Java	language's	standard	library,	offering	a	wide	range	of	mathematical
functions.	It	provides	static	methods	for	performing	basic	arithmetic	operations	like	min(),	max(),	random(),	round()	etc.	Additionally,	it	offers	methods	for	more	complex	operations	such	as	calculating	logarithms	and	trigonometric	functions.Java	Math	class	provides	several	methods	to	work	on	math	calculations	like	min(),	max(),	avg(),	sin(),	cos(),
tan(),	round(),	ceil(),	floor(),	abs()	etc.Unlike	some	of	the	StrictMath	class	numeric	methods,	all	implementations	of	the	equivalent	function	of	Math	class	can't	define	to	return	the	bit-for-bit	same	results.	This	relaxation	permits	implementation	with	better-performance	where	strict	reproducibility	is	not	required.Java	Math	Methods	Examplepublic	class
Main	{	public	static	void	main(String[]	args)	{	//	abs()	returns	the	absolute	number	System.out.println("Absolute	number	is:	"	+Math.abs(-10));	//	min()	returns	the	minimum	of	two	numbers	System.out.println("Minimum	number	is:	"	+Math.min(10,	20));	//	max()	returns	the	maximum	of	two	numbers	System.out.println("Maximum	number	is:	"
+Math.max(10,	20));	//	sqrt()	returns	the	square	root	of	given	number	System.out.println("Square	root	of	y	is:	"	+	Math.sqrt(49));	//	pow()	returns	10	power	of	4	i.e.	10*10*10*10	System.out.println("Power	of	x	and	z	is:	"	+	Math.pow(10,	4));	//	random()	returns	a	random	number	System.out.println("Random	number	is:	"	+(int)(Math.random()*10));	}	}
Compile	and	RunOutput:	Absolute	number	is:	10	Minimum	number	is:	10	Maximum	number	is:	20	Square	root	of	y	is:	7.0	Power	of	x	and	z	is:	10000.0	Random	number	is:	7	Java	Math	Class	MethodsOne	of	the	key	features	of	the	Math	class	is	its	support	for	working	with	floating-point	numbers.	These	methods	can	handle	a	variety	of	mathematical
tasks	involving	decimals,	fractions,	and	very	large	or	very	small	numbers.	For	example,	the	Math.round()	method	can	round	a	floating-point	number	to	the	nearest	integer,	while	Math.random()	can	generate	a	random	number	between	0.0	and	1.0.The	Math	class	also	provides	methods	for	working	with	angles	and	trigonometric	functions.	It	includes
methods	for	calculating	sine,	cosine,	and	tangent,	as	well	as	their	inverse	functions.	These	functions	are	useful	for	tasks	like	calculating	distances	and	angles	in	geometry,	or	for	simulating	natural	phenomena	in	physics	and	engineering.Basic	Math	MethodsMethodDescriptionMath.abs()It	will	return	the	Absolute	value	of	the	given	value.Math.max()It
returns	the	Largest	of	two	values.Math.min()It	is	used	to	return	the	Smallest	of	two	values.Math.round()It	is	used	to	round	of	the	decimal	numbers	to	the	nearest	value.Math.sqrt()It	is	used	to	return	the	square	root	of	a	number.Math.cbrt()It	is	used	to	return	the	cube	root	of	a	number.Math.pow()It	returns	the	value	of	first	argument	raised	to	the
power	to	second	argument.Math.signum()It	is	used	to	find	the	sign	of	a	given	value.Math.ceil()It	is	used	to	find	the	smallest	integer	value	that	is	greater	than	or	equal	to	the	argument	or	mathematical	integer.Math.copySign()It	is	used	to	find	the	Absolute	value	of	first	argument	along	with	sign	specified	in	second	argument.Math.nextAfter()It	is	used
to	return	the	floating-point	number	adjacent	to	the	first	argument	in	the	direction	of	the	second	argument.Math.nextUp()It	returns	the	floating-point	value	adjacent	to	d	in	the	direction	of	positive	infinity.Math.nextDown()It	returns	the	floating-point	value	adjacent	to	d	in	the	direction	of	negative	infinity.Math.floor()It	is	used	to	find	the	largest	integer
value	which	is	less	than	or	equal	to	the	argument	and	is	equal	to	the	mathematical	integer	of	a	double	value.Math.floorDiv()It	is	used	to	find	the	largest	integer	value	that	is	less	than	or	equal	to	the	algebraic	quotient.Math.random()It	returns	a	double	value	with	a	positive	sign,	greater	than	or	equal	to	0.0	and	less	than	1.0.Math.rint()It	returns	the
double	value	that	is	closest	to	the	given	argument	and	equal	to	mathematical	integer.Math.hypot()It	returns	sqrt(x2	+y2)	without	intermediate	overflow	or	underflow.Math.ulp()It	returns	the	size	of	an	ulp	of	the	argument.Math.getExponent()It	is	used	to	return	the	unbiased	exponent	used	in	the	representation	of	a	value.Math.IEEEremainder()It	is
used	to	calculate	the	remainder	operation	on	two	arguments	as	prescribed	by	the	IEEE	754	standard	and	returns	value.Math.addExact()It	is	used	to	return	the	sum	of	its	arguments,	throwing	an	exception	if	the	result	overflows	an	int	or	long.Math.subtractExact()It	returns	the	difference	of	the	arguments,	throwing	an	exception	if	the	result	overflows
an	int.Math.multiplyExact()It	is	used	to	return	the	product	of	the	arguments,	throwing	an	exception	if	the	result	overflows	an	int	or	long.Math.incrementExact()It	returns	the	argument	incremented	by	one,	throwing	an	exception	if	the	result	overflows	an	int.Math.decrementExact()It	is	used	to	return	the	argument	decremented	by	one,	throwing	an
exception	if	the	result	overflows	an	int	or	long.Math.negateExact()It	is	used	to	return	the	negation	of	the	argument,	throwing	an	exception	if	the	result	overflows	an	int	or	long.Math.toIntExact()It	returns	the	value	of	the	long	argument,	throwing	an	exception	if	the	value	overflows	an	int.Logarithmic	Math	MethodsMethodDescriptionMath.log()It
returns	the	natural	logarithm	of	a	double	value.Math.log10()It	is	used	to	return	the	base	10	logarithm	of	a	double	value.Math.log1p()It	returns	the	natural	logarithm	of	the	sum	of	the	argument	and	1.Math.exp()It	returns	E	raised	to	the	power	of	a	double	value,	where	E	is	Euler's	number	and	it	is	approximately	equal	to	2.71828.Math.expm1()It	is	used
to	calculate	the	power	of	E	and	subtract	one	from	it.Trigonometric	Math	MethodsMethodDescriptionMath.sin()It	is	used	to	return	the	trigonometric	Sine	value	of	a	Given	double	value.Math.cos()It	is	used	to	return	the	trigonometric	Cosine	value	of	a	Given	double	value.Math.tan()It	is	used	to	return	the	trigonometric	Tangent	value	of	a	Given	double



value.Math.asin()It	is	used	to	return	the	trigonometric	Arc	Sine	value	of	a	Given	double	valueMath.acos()It	is	used	to	return	the	trigonometric	Arc	Cosine	value	of	a	Given	double	value.Math.atan()It	is	used	to	return	the	trigonometric	Arc	Tangent	value	of	a	Given	double	value.Hyperbolic	Math	MethodsMethodDescriptionMath.sinh()It	is	used	to	return
the	trigonometric	Hyperbolic	Cosine	value	of	a	Given	double	value.Math.cosh()It	is	used	to	return	the	trigonometric	Hyperbolic	Sine	value	of	a	Given	double	value.Math.tanh()It	is	used	to	return	the	trigonometric	Hyperbolic	Tangent	value	of	a	Given	double	value.Angular	Math	MethodsMethodDescriptionMath.toDegreesIt	is	used	to	convert	the
specified	Radians	angle	to	equivalent	angle	measured	in	Degrees.Math.toRadiansIt	is	used	to	convert	the	specified	Degrees	angle	to	equivalent	angle	measured	in	Radians.Java	Math	Example	2JavaMathExample1.javapublic	class	JavaMathExample1	{	public	static	void	main(String[]	args)	{	double	x	=	28;	double	y	=	4;	//	return	the	maximum	of	two
numbers	System.out.println("Maximum	number	of	x	and	y	is:	"	+Math.max(x,	y));	//	return	the	square	root	of	y	System.out.println("Square	root	of	y	is:	"	+	Math.sqrt(y));	//returns	28	power	of	4	i.e.	28*28*28*28	System.out.println("Power	of	x	and	y	is:	"	+	Math.pow(x,	y));	//	return	the	logarithm	of	given	value	System.out.println("Logarithm	of	x	is:	"	+
Math.log(x));	System.out.println("Logarithm	of	y	is:	"	+	Math.log(y));	//	return	the	logarithm	of	given	value	when	base	is	10	System.out.println("log10	of	x	is:	"	+	Math.log10(x));	System.out.println("log10	of	y	is:	"	+	Math.log10(y));	//	return	the	log	of	x	+	1	System.out.println("log1p	of	x	is:	"	+Math.log1p(x));	//	return	a	power	of	2
System.out.println("exp	of	a	is:	"	+Math.exp(x));	//	return	(a	power	of	2)-1	System.out.println("expm1	of	a	is:	"	+Math.expm1(x));	}	}	Output:	Maximum	number	of	x	and	y	is:	28.0	Square	root	of	y	is:	2.0	Power	of	x	and	y	is:	614656.0	Logarithm	of	x	is:	3.332204510175204	Logarithm	of	y	is:	1.3862943611198906	log10	of	x	is:	1.4471580313422192
log10	of	y	is:	0.6020599913279624	log1p	of	x	is:	3.367295829986474	exp	of	a	is:	1.446257064291475E12	expm1	of	a	is:	1.446257064290475E12	Java	Math	Example	3JavaMathExample2.javapublic	class	JavaMathExample2	{	public	static	void	main(String[]	args)	{	double	a	=	30;	//	converting	values	to	radian	double	b	=	Math.toRadians(a);	//	return
the	trigonometric	sine	of	a	System.out.println("Sine	value	of	a	is:	"	+Math.sin(a));	//	return	the	trigonometric	cosine	value	of	a	System.out.println("Cosine	value	of	a	is:	"	+Math.cos(a));	//	return	the	trigonometric	tangent	value	of	a	System.out.println("Tangent	value	of	a	is:	"	+Math.tan(a));	//	return	the	trigonometric	arc	sine	of	a
System.out.println("Sine	value	of	a	is:	"	+Math.asin(a));	//	return	the	trigonometric	arc	cosine	value	of	a	System.out.println("Cosine	value	of	a	is:	"	+Math.acos(a));	//	return	the	trigonometric	arc	tangent	value	of	a	System.out.println("Tangent	value	of	a	is:	"	+Math.atan(a));	//	return	the	hyperbolic	sine	of	a	System.out.println("Sine	value	of	a	is:	"
+Math.sinh(a));	//	return	the	hyperbolic	cosine	value	of	a	System.out.println("Cosine	value	of	a	is:	"	+Math.cosh(a));	//	return	the	hyperbolic	tangent	value	of	a	System.out.println("Tangent	value	of	a	is:	"	+Math.tanh(a));	}	}	Output:	Sine	value	of	a	is:	-0.9880316240928618	Cosine	value	of	a	is:	0.15425144988758405	Tangent	value	of	a	is:
-6.405331196646276	Sine	value	of	a	is:	NaN	Cosine	value	of	a	is:	NaN	Tangent	value	of	a	is:	1.5374753309166493	Sine	value	of	a	is:	5.343237290762231E12	Cosine	value	of	a	is:	5.343237290762231E12	Tangent	value	of	a	is:	1.0	Java	Math	Example	4Filename:	MathDemo.java//	Java	program	for	demonstrating	the	features	and	functionalities	of	Java
Math	class	with	methods.	public	class	MathDemo	{	public	static	void	main(String[]	args)	{	double	x	=	28;	double	y	=	4;	//	Basic	arithmetic	operations	System.out.println("Addition:	"	+	(x	+	y));	System.out.println("Subtraction:	"	+	(x	-	y));	System.out.println("Multiplication:	"	+	(x	*	y));	System.out.println("Division:	"	+	(x	/	y));	//	Square	root
System.out.println("Square	root	of	"	+	x	+	":	"	+	Math.sqrt(x));	//	Cube	root	System.out.println("Cube	root	of	"	+	x	+	":	"	+	Math.cbrt(x));	//	Power	System.out.println("Power	of	"	+	x	+	"	to	"	+	y	+	":	"	+	Math.pow(x,	y));	//	Trigonometric	functions	double	angle	=	45.0;	double	radian	=	Math.toRadians(angle);	System.out.println("Sine	of	"	+	angle	+	"
degrees:	"	+	Math.sin(radian));	System.out.println("Cosine	of	"	+	angle	+	"	degrees:	"	+	Math.cos(radian));	System.out.println("Tangent	of	"	+	angle	+	"	degrees:	"	+	Math.tan(radian));	//	Rounding	double	value	=	-123.456;	System.out.println("Absolute	value	of	"	+	value	+	":	"	+	Math.abs(value));	System.out.println("Ceil	value	of	"	+	value	+	":	"	+
Math.ceil(value));	System.out.println("Floor	value	of	"	+	value	+	":	"	+	Math.floor(value));	System.out.println("Round	value	of	"	+	value	+	":	"	+	Math.round(value));	//	Random	numbers	System.out.println("Random	number	between	0.0	and	1.0:	"	+	Math.random());	System.out.println("Random	number	between	0	and	100:	"	+	(int)	(Math.random()	*
100));	//	Maximum	and	minimum	double[]	numbers	=	{10.5,	20.7,	5.2,	30.9};	System.out.println("Maximum	value:	"	+	Math.max(numbers[0],	Math.max(numbers[1],	Math.max(numbers[2],	numbers[3]))));	System.out.println("Minimum	value:	"	+	Math.min(numbers[0],	Math.min(numbers[1],	Math.min(numbers[2],	numbers[3]))));	//	Exponential	and
logarithmic	functions	System.out.println("e^"	+	x	+	":	"	+	Math.exp(x));	System.out.println("Logarithm	base	10	of	"	+	x	+	":	"	+	Math.log10(x));	System.out.println("Logarithm	base	e	of	"	+	x	+	":	"	+	Math.log(x));	//	Hypotenuse	double	side1	=	3.0;	double	side2	=	4.0;	System.out.println("Hypotenuse	of	a	right	triangle	with	sides	"	+	side1	+	"	and	"	+
side2	+	":	"	+	Math.hypot(side1,	side2));	//	Trigonometric	functions	(inverse)	double	sinValue	=	0.5;	System.out.println("Arcsine	of	"	+	sinValue	+	":	"	+	Math.toDegrees(Math.asin(sinValue)));	System.out.println("Arccosine	of	"	+	sinValue	+	":	"	+	Math.toDegrees(Math.acos(sinValue)));	System.out.println("Arctangent	of	"	+	sinValue	+	":	"	+
Math.toDegrees(Math.atan(sinValue)));	//	Constants	System.out.println("Value	of	PI:	"	+	Math.PI);	System.out.println("Value	of	E:	"	+	Math.E);	}	}	Output:	Addition:	32.0	Subtraction:	24.0	Multiplication:	112.0	Division:	7.0	Square	root	of	28.0:	5.291502622129181	Cube	root	of	28.0:	3.0365889718756627	Power	of	28.0	to	4.0:	614656.0	Sine	of	45.0
degrees:	0.7071067811865475	Cosine	of	45.0	degrees:	0.7071067811865476	Tangent	of	45.0	degrees:	0.9999999999999999	Absolute	value	of	-123.456:	123.456	Ceil	value	of	-123.456:	-123.0	Floor	value	of	-123.456:	-124.0	Round	value	of	-123.456:	-123	Random	number	between	0.0	and	1.0:	0.40493356810101455	Random	number	between	0	and
100:	61	Maximum	value:	30.9	Minimum	value:	5.2	e^28.0:	1.446257064291475E12	Logarithm	base	10	of	28.0:	1.4471580313422192	Logarithm	base	e	of	28.0:	3.332204510175204	Hypotenuse	of	a	right	triangle	with	sides	3.0	and	4.0:	5.0	Arcsine	of	0.5:	30.000000000000004	Arccosine	of	0.5:	60.00000000000001	Arctangent	of	0.5:
26.56505117707799	Value	of	PI:	3.141592653589793	Value	of	E:	2.718281828459045	Additionally,	the	Math	class	offers	methods	for	calculating	exponential	and	logarithmic	functions.	For	example,	Math.exp()	can	calculate	the	value	of	e	raised	to	a	power,	while	Math.log()	can	calculate	the	natural	logarithm	of	a	number.	These	functions	are	essential
for	many	mathematical	and	scientific	calculations.In	conclusion,	the	Math	class	in	Java	provides	a	comprehensive	set	of	mathematical	functions	that	are	essential	for	many	programming	tasks.	Whether	you	need	to	perform	basic	arithmetic,	work	with	trigonometry,	or	calculate	exponential	functions,	the	Math	class	has	you	covered.	Its	wide	range	of
methods	makes	it	a	powerful	tool	for	developers	working	on	a	variety	of	mathematical	problems.Next	TopicWrapper	class	in	Java		


