6.1 Adattipusok

Egyszeli adattipusok
Adattipus tartalom
Egészek
byte 8-bit integer
short 16-bit integer
int 32-bit integer
long 64-bit integer
Lebegipontos
float 32-bit floating point
double 64-bit floating point
Mas tipusok
char Egy karakter
boolean Igaz vagy Hamis
void semmi

6.2 Valtozo deklaracié

SYNTAX

adattipus valtozénév

OR

adattipus valtozénév=értek
OR

datatype name_1, name_2, ... ,name_n

6.3 Stringek

Karakterlancok

A String egy Java osztaly, amely alland6 karakierzat tarolasara vald. Ertékadaskor pl. dupla
idézjelek kozeé zart konstans értékét kaphatja.
String greeting = "Hello World!";

Mint osztaly, rendelkezik metédusokkal. Néhany elzékiil:
| engt h()

a string hosszaval tér vissza (adja eredményul).
substring(int beginlndex,int endl ndex)



visszatérési értéke a beginindex poziciotol azredel pozicidig tartd részstringemeber
that position 0 is the first character in tlser i ng
val ue (anyt hi ng)
szoveggé konvertalja anything valtozo6 értékét. Példaul a 64 mint egész szarkéirté
atalakitja a "64" karaktersorozatta.
Szamos egyéb metddusa van. Stringek 68§sesé a + operatorral torténik, ezt konkatenaciénak
nevezzuk.

STRINGS EXAMPLES

1. String greeting = "Hello World!";
2. System.out.printin(greeting);
3. outputs:
Hello World!
4, String greeting = "Hello World!";
5. System.out.printin(greeting.substring(0,4));
6. outputs:
Hello
7. String greeting = "Hello World!";
8. System.out.printin(String.valueOf(greeting.len gth()));
9. outputs:
12
10. String greeting = "Hello World!";
11. int greeting_length = greeting.length();
12. System.out.printin("The length of "+greeting+" is
"+greeting_length);
13. outputs:

The length of Hello World! is 12



6.4 TOMbOok

SYNTAX

Deklaracio

adattipus valtozongy

OR

adattipus valtozénéyméret;

OR

adattipus valtozonéy={el_lel 2, ... el n}

Helyfoglalas a tomb elemeinek
valtozOné\= new adattipus [méret;

Hivatkozas egy elemre
valtozénéjelemsorszain

Megjegyzés

A tdémb azonos tipusu sorszadmozott (indexelt) elesoe&zata. Az index a Java-ban 0-val
kezddik.

A Deklaracional két lehéséget lathatunk.

Az el esetben a tombnek sem a méretét, sem az elemeadjak meg. Ekkor new
konstruktorral hozunk Iétre tényleges tarfoglalékt.0jra hasznaljuk a new kostruktort ugyanezen
tombre, az nem tartalmazza majd &zéleg abban elhelyezett értékeket.

A masodik eset, amikor a tombot deklaralaskor kgl az elemeinek értékével, ezzel egyuttal
elvégezzik a tarfoglalast is.

6.5 Osztalyok

SYNTAX

[public ] class [extends SuperClask{

valtoz6 és metddus deklaraciok



}
DESCRIPTION

The class is the fundamental unit of code in Java.a collection of variables and methods that
can be thought of together as a single unit. Omslof classes as "objects", tangible things that
can be created and destroyed.

Every Java program contains at least one clasfuhlthe most simple programs will have more
than one class in existence at a time. Indeesl,common to have many copies of the same class in
existence at the same time. Of course a givendioeprogram flow can be only in one class's
method at at time, but it can pass from classasscas a class method calls member methods from
another class.

The body of the class contains the method and Mar@eclarations that comprise the class.
Method declarations are covered in a separateogettariable declarations work like those in
methods , except that you may prepend them withicarss modifier like those used in methods

Thepublic declaration of a class makes the class availald¢hier classes not in the same source
code file. There can only be opéblic class per file, and it must bear the same name as lthe fi

(without the.java extension). You can leave out thelic declaration if there is only one class in
your program, or if your class will only be useddiiier classes in the sangva file.

If a classextends another class, ibheritsthe member methods and variables of this othescla
called thesuper classThis means, basically, that if you have a cop# ofass, you also have a
copy of the variables and methods of the supesclHss is an amazing invention that saves a lot
of code writing.

CREATING A CLASS INSTANCE

Let us consider the following class: theuble . TheDouble contains methods for dealing with
primitive double variables. For example, you might want to coneeting to adouble or vice
versa. Theouble class can be thought of as a bloatedle - it contains alouble value as well
as a bunch of methods to operate on this value.

To create @ouble , you can use theew command. Consider the following:

Double val = new Double(3.4);
This line declares the existence of the variabieof typeDouble . It also assigns taal a copy of
theDouble class initialized to the value 3.4.

Notice that the newouble declaration takes an argument (in this casetitas/alue of the

Double ). A class can contain a method with the same rasribe class, called tleenstructor
method. When a copy of the class is created widwestatement, the constructor method will be
called along with the correct arguments providemtH&Double class has a method declared in it
that looks something this:

public class Double {

public Double(double value) {



... code here ...

}

... code here ...

}
AccCESSING CLASS VARIABLES AND M ETHODS
Accessing variables and methods withing a clagseffample a class method calling a another

method of the same class) is easy; you just useldise name. You can see this, for example, in
themain_method of the Newton classhich calls other class methodsndfprime

Accessing variables in other classes is not mucte mifficult. To begin, you should know that
there are two kinds of class members: instancecksd members. You can use instance variables
if you have an actual copy of a class on handgkample, created usimgw). Method variables,

on the other hand, can be used at any time. Hene é&xample with theouble class we saw

earlier. Now thebouble class has an instance method calbseting  that returns &tring
representation of eouble 's value. So you have to have an achsable on hand to use this
method (how else would it know what value to use?).

On the other hand, tlmuble class has a method variable callegk VALURhat contians the
maximum value @ouble (and also @ouble ) can contain. You don't need to haveoable on
hand to access this variable.

You access instance and method members differédéthod methods are prepended with the
name of the class and a period, so in this casepwe usedouble.MAX_VALUE. This would give

us adouble containing the largest possihleuble value. For instance variables, you must use the
name of the instance in place of the class nafo#pwed by a period. So, if we createdl as

above with:

Double val = new Double(3.4);

we could print out its value with:
System.out.printin( val.toString() );

6.6 Methods

SYNTAX

[access modifi@f modifien return typemethod-nameargumentsy{

method body



6.7 Aritmetikal, String, és mas operatorok

Az operatorok

[+ DT[] [F] [++] ] =] =1 =T 0 =]

Megjegyzés

Az operatorok ugyanolyan értéket adnak vissza, adraperandusok tipusa kozil a magasabb
tipus. Pl.: egy float €s egy double tipusu szamdigsdouble lesz.

Részletezve:

Miivelet szintaxis
Magyarazat

O0sszeadasértek 1+ értek 2
Szamok esetén a szokasos 6sszeadas. Stringekzeflipést jelent, azaz a
"One is "+1+" and all alone" m tvelet eredménye az
One is 1 and all alonesz6veg

kivonas: value_1- value_2
Szamok esetén a szokasos kivonas.

szorzas value_1* value_2
Szamok esetén a szokasos szorzas

osztasvalue 1/ value 2
Az osztas eredménye leldgpntos szamokra a lebgmpntos hanyados. Egész operandusok
esetén az eredmény is egész, mégpedig a hanyasiad(alertéke lefelé kerekitve pgdle
pedig a hanyadosdéle. pl: egészekre: -8 -2 (-2,6666.. absz. ért. lefelé kerekitve)

modulo: value _1%value 2
Csak egész szamokra értelmezett, a value_1-nek \&lvel valé osztasakor keletkez
maradékot adja. Pl: 13% 4 =1

értékadas valtozéné\s value

inkrementélas (ndvelés 1-gyelvaltozonéw+ OR ++ valtozonév
Az increment operator egyet ad a valtozohoz. A két formaja alkiddnbozik, hogy a
novelés dibb torténik meg, mint ahogyan a valtozé értéketrésgz valamilyen
miiveletben, vagy a behelyettesités utan. Az alaldapén az etsesetben az y véltozo
megkapja az x valtozo 3 értékeét, majd az x novékkyyel, igy a kimenetben x 4,y 3
lesz. A masodik esetben az inkrementalas az edélatdt kovetkezik be, igy mindkét

valtozo értéke 4 lesz.. So
int x=3;



int y=x++;

System.out.printin("x is "+x+". y is "+y+".")
would outputx is 4. y is 3whereas

int x=3;

int y=++Xx;

System.out.printin("x is "+x+". y is "+y+".")
would outputx is 4. y is 4.

decrement variable-- OR -- variable
A decrement(csokkentés) operator kivon egyet a valtozébaktitiése megegyezik az increment
operatoréval.

plusz értékadas variable += value
A plus assigmentoperator egyszéiformaja avariable= variable + valuekifejezésnek.
Példaul: ossz=0ssz + tag helyett irhatjuk: osstagj=A kdvetkeé harom ntivelet
miikddése is hasonlo.

minus assignmentvariable-= value
Theminus assigmentoperator is a short form feariable= variable- value

multiplication assignment variable*= value
Themultiplication assigmentoperator is a short form feariable= variable* value

division assignment variable/= value
Theminus assigmentoperator is a short form feariable= variable/ value

6.8 Logikai (Boolean) Operatorok

THE OPERATORS

[ [&&] (1 [==1 1= [<] 2] [<=] [>=]

Megjegyzés

A szintaxis operatoronként valtozik, azonban miryilegiivelet boolean tipusu értékkel tér
vissza. Az alabbiakban a valtozok boolean_1; baol2a. nevet kapnak

not: ! boolean 1
Logikai NEM mivelet

and: boolean_1&boolean_2
Logikai ES operator. Ertéke IGAZ, ha mindkét ope@n|GAZ, kilonben HAMIS

or: boolean_1| boolean 2 )
Logikai VAGY operator. Ertéke IGAZ, ha legalabbegyik operandus IGAZ, kilénben
HAMIS



egyenb: kifejezés_E= kifejezés_2
Eredménye IGAZ, ha a két kifejezés érteke ponteggend, kilonben HAMIS

nem egyenld: expression_1= expression_2
Eredménye IGAZ, ha a két kifejezés értéke &Jtkillonben HAMIS

kisebb mint: value_1< value_2

nagyobb mint: value_1> value_2
Numerikus értékekre értelmezett

kisebb, vagy egyenld: value_1<= value_2
Numerikus értékekre értelmezett

nagyobb, vagy egyenlé: value_1>= value_2
Numerikus értékekre értelmezett

Konstansok

e Math.E
double tipusu, értéke a természetes alapu logasittapszama (kozelieg) 2,718281...
Pi: Math.PI
double. A matematikai értékét kozeliti.
infinity : Double.POSITIVE_INFINITY
Returns alouble representation of positive infinity.
-infinity : Double.NEGATIVE_INFINITY
Returns alouble representation of negative infinity.

not a number. Double.NaN
Returns alouble representation of an IEEE NaN. The NaN is oftemegated during
floating point calculations to signify an exceptibsituation. For exampl®ath.sqrt(-1)
will return a NaN, since Java does not know imgiicabout complex numbers.

Flggvenyek
absMath.abs( value
Returns the absolute integer value of a.

arc cosineMath.acos( value
Returns the arc cosine of a, in the range of Gduth Pi.

arc sineMath.asin(  value
Returns the arc sine of a, in the range of -Piv@ugh Pi/2.

arc tangent Math.atan( value
Returns the arc tangent of a, in the range of #Ar@ugh Pi/2.



ceiling Math.ceil(  value
Returns the smallest whole number greater thagueleo a.

cosineMath.cos( value
Returns the trigonometric cosine of an angle.

exp Math.exp( value
Returns the exponential number e(2.718...) raise¢lde power of a.

floor Math.floor(  value
Returns the "floor" or largest whole number lesmtbr equal to a.

logarithm Math.log( value
Returns the natural logarithm (base eyaltie To get base 10 logarithm, use
Math.log( value/Math.log(10)

max Math.max( value_1 value_3
Returns the greater ghlue_landvalue 2

min Math.min( value_1value 3
Returns the lesser galue _landvalue 2

power Math.pow( value_1value 23
Returnsvalue_1to the power ofalue 2
random number Math.random()
Returns a pseudo-random number between 0.0 and 1.0.

round Math.round( value
Rounds off a floating point value by first adding @o it and then returning the largest
integer that is less than or equal to this newezalu

sineMath.sin(  value
Returns the trigonometric sine of an angle.

sgare rootMath.sqrt(  value
Returns the square root of a.

tangentMath.tan( value
Returns the trigonometric tangent of an angle.

6.10 do-while ciklus

SYNTAX

do {
utasitasok
}while(  feltéte);



ProGrAM FLOW

1. Thestatement(sare executed.
2. The boolean expressi@onditionis evaluated. l€onditionevaluates as true, then flow

returns to step 1.

ExamMPLE

The following example uses iteration to find anm@pgmate solution to x=f(x). The user must
specify the function f(x), a starting point x1 amgrecision prec > 0. The loop computes x2 =
f(x1). If |x2-x1]| is smaller than prec, the loopleees x1 by x2 and terminates. Otherwise it
replaces x1 by x2 and repeats. To trap infinitgp&a@ count is kept of the number of iterations.

The loop also terminates if the count exceeds eifspd count_limit.
int count=0;
int count_limit = 1000 ;
double error, x2 ;
do {
x2 = f(x1) ;
error = Math.abs(x2-x1) ;
x1=x2;
count++ ;
} while ( (error > prec) && (count < count_ limit) ) ;

ComMmMON ERRORS

Don't forget the semicolon after the condition.

6.11 while loop

SYNTAX

while(  condition) {
statements
}

OR

while ( conditior) statement

ProGcrAaM FLOW

1. The boolean expressi@onditionis first evaluated. If it evaluates to true, floantinues to
step 2, otherwise the loop terminates.
2. Thestatement(sare executed. Flow continues with step 1.



ExamMPLE

The following example uses the method of bisectiofind an approximate solution to f(x)=0. The
user must specify the function f(x), two pointsadd x2 such that f(x1) and f(x2) are of opposite
sign and a precision prec > 0. When the loop teatesix1 and x2 have new values with |x1-x2|
smaller than prec and f(x1) and f(x2) are of stilbopposite sign. So that, assuming that f(x) is
continuous, f(x)=0 has a solution between x1 and x2

double x3;

int sign ;

if (f(x1) >=0) sign =1;
else sign=-1;

while ( Math.abs(x1-x2) > prec) {
X3 = (x1+x2)/2 ;
if (sign*f(x3) >=0) x1 =x3;
else X2 =x3;

CoMMON ERRORS

Don't forget the semicolon after the condition.

6.12 for loop

SYNTAX

for ( initialization; test; incremeny{
statements
}

ORrR

for ( initialization; test; increment
statement

ProGrAM FLOW

1. Theinitialization is first executed. This is typically somethingdikt i=0 , which creates
a new variable with initial value 0, to act as amir. Variables that you declare in this part
of the for loop cease to exist after the executibtine loop is completed. Multiple, comma
separated, expressions are allowed in the iniiadim section. But declaration expressions
may not be mixed with other expressions.

2. The boolean expressidestis then evaluated. This is typically something ko .
Multiple, comma separated, expressions are notvatio If testevaluates to true, flow
contiues to step 3. Otherwise the loop exits.

3. Thestatement(sare executed.



4. Then the statememcrements executed. It is typically something like- , which
increments by one on+=2 , which increments by two. Multiple, comma separated,
expressions are allowed in the increment section.

5. Flow returns to step 2.

ExamMPLE

The following example computes an approximate védu¢he integral of f(x) from x1 to x2 using

nsteps steps of the trapezoidal rule.
double dx = (x2-x1)/nsteps ;
double x = x1+dx ;
double integral = 0 ;

for (inti=1 ; i< nsteps ; i++, x+= dx) {
integral += f(X) ;

integral = dx*(integral +( f(x1)+f(x2) )/2)

ComMmMON ERRORS

Putting a semicolon after the closing ) as in
for ( initialization; test; increment);
st at enent ;
terminates the for loop immediatlestatemenis NOT PART OF THE LOORP. If you find you are
plagued by this problem, try always using the mldtstatement format even if you have just one

statement in the loop body.

6.13 if-else

SYNTAX

if ( condition {
true_statements
}

OR

if ( condition true_statement

OR

if ( condition {
true_statements
}else {
false_statements
}



ProGrAM FLOW

1. First, the boolean expressioanditionis evaluated.
2. If conditionevaluates taue , thetrue_statement(gre executed.
3. If conditionevaluates téalse and arelse clause exists, thialse_statement(gre

executed.
4. Flow exits the if-else structure.

ExamMPLE

The following example tests to see if a user s@ppfunctionf comes within aolerance  of zero

and prints an appropriate message.
if( Math.abs(f(x)) <= tolerance) {
System.out.printin("Zero found at x="+x);

}

else {
System.out.printin("Failed to find a zero");

}
ComMmmMON ERRORS

Make sure that if you want to test equality in toeditionto use the boolean operaterand not

the assignment operater Consider the following bad piece of code.
double x=0;
if(x=1) {
System.out.printin("x is 0");
}else {
System.out.printin("x is not 0. x is "+ X);

The output will be
xisnot0.xis 1



