Slide Set 6 - Java Methods

+» Modularity —
# Break large problem into smaller pieces -csuit oCard2
¢ Divide & Conquer problem solving approach Class -csuit
# Facilitates design, implementation, and maintenance l‘—" peianic ]
) Card -cRank
“»Packages contain groups of reusable Classes —cSuit Properties +showcard() et [0 ]
% Classes provide a framework for adding -cRank < +showcard()
functionality to the Java Language +Card() Methods [@esreus.,,
¢ Defines Properties (attributes, class variables, fields) +Card(St, Rk) S— "C:—"d3
. -cSuit
¢ Defines Methods _(functions, procedures, operations) () |23 ocard4
. . . *s | -cSuit
“*Objects are self contained instances of a class +main() o | -cRank
& Contains Properties (instance variables, member fields) _cRank
& Calls Methods (instance methods, member functions) |I| i)
———— +showCard()
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import javax.swing.JOptionPane; Message =] -
public class Card { . s
// PROPERTIES IN CLASS ® K& Access necl'ler
private char cSuit;
private char cRank; .
// METHODS IN CLASS
// A?plicat?on Leunchgr‘ mair} Method pUbllc
P rd acardd = new Covat oLk 2188) € vo— ==  Any other class or method can directly access or
g SCardd T e et s ® o change a public instance variable
oCardt. shouCard(y; 7/ Object Method call # Similar to global variable and should be avoided
Seands. showtards)s 77 Object Mothod call : . & Any other class method invoke a  public method
oCard4.showCard(); // Object Method call .
Message === pr\lvate
// Constructor Method ha§ same name as class ® - i
T ot char Suit ){ # Only a method in the same class can access or
csuit = suit; change a private instance variable
/1 shouCard Method displays card ¢ only a method in the same class can invoke a
public void showCard(){ .
String sout; e == private method
sOut = String.valueOf(cRank); O
if(cSuit == 'S’ Out += "\u2660'; & A A
ot ) T 1o 2o e " = Class and method variables _ should be private
1lse if it == 'D’ = "\u2666"; oK. g e T
Slo rcautr oo o) o 1T \eees to prevent inappropriate changes.
JoptionPane.showMessageDialog(null, sOut);
}
} Copyright © 2012 R.M. Laurie
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¢ Static methods accessed through class
& Cannot operate on an object only class access
¢ Receives all data as arguments

¢ Syntax:
dataType ClassName.methodName(parameters);

& Example:
¢ JoptionPane.showMessageDialog(null, "Wakeup");
4 nScore = Integer .parselnt (SEntry);

+“*Non-static methods access through objects

¢ Syntax:
dataType objectName.methodName(parameters);
& Example:
4 oCardl.showCard();
¢ nLength = sEntry.length();

¢ Cist = sEntry.charAt(0); —
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Declaration Statements Syntax

+»optAccessSpecifier dataType varName;
# private — Access variables only within class methods
# public — Access variables from anywhere (Avoid!)
“»Variable Scope - Specifies visibility of variable
& Local — Only accessible when code block is executed
int nSum;
& Instance — Created for each object (Object Data Field)
private int nSum; // Access only within class methods
& Class — Within class's body but outside method
private static int nSum;
& Parameter — Within parenthesis of method head
public void setCard( char cRank, char cSuit)

Parameters are only available in method
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.
+»+» Objects
& Contains the Instance Variables declared in data
declaration section

s*new Dynamic Memory Allocation operator
& For creating an instance or instantiating an object
& Card oCardl = new Card();
+ Reference variable
& Reference location for actual object’s values
& Card oCardil;
+ Instance Methods
& Provide operations that can be applied to objects
+» Static Methods

# Class accessed, object independent, and
general purpose functions
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++*Method Definitions are encapsulated in a class

# |Identifier naming convention  verbNoun

& Parameters
4 Input data for the method assigned to parameter var  iables
4 Requires data type to be specified in method defini  tion

& Local variables
4 Declared within method declaration

& Return value data type specified
¢ Result value is passed to method caller

“Method definition syntax

return-value-type methodName( parameterl, parameter2, ...)
/I Method body start
declarations and statements

return nValue;

} /I Method body end
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< Method Call invoked in other methods public class Methodbenol L

& Arguments are values passed to method public static void main(String args[]) |
¢ Must match parameter position and dataType .
¢ Variables pass contents of variable called pass-by-  value ;g: r(]Ir;\I 1; nI <= 9; nI++) PalramGtEf nY getsthe
=1; =935 value of argument
¢ Overloaded Methods System.out.println("The square of g variablenl .
¢ Have same identifier name but different parameter | ists + nI + " is " + squareNum(nI) ),/
¢ Parameter dataType may also determine method call A L. A
public static int squareNum(int nY)
& return value {
¢ Output value of the method int nX; The square of 1is 1
4 Can only return one thing nX = nY *_ ny; The square of 2 is 4
4 Method can have multiple return statements } return nX; The square of 3is 9
4 First return statement reach returns control to cal | } The square of 4 is 16
location The square of 5 is 25
9 . Ther et ur n statement The square of 6 is 36
% Exam p!es' A passes the value of nX back The square of 7 is 49
JoptionPane.showMessageDialog(null, sOut); to the calling function. The square of 8 is 64
oCard4.showCard(); L The square of 9 is 81
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Integer and Double Classes Mathematical Class

#Integer classis wrapper Integer Class “Java provid_es_ standard preprogrammed
for int primitive data type Properties methods within class named  Math
¢ .parseint(String) # Methods are static and public

. I; .to;tnngl(lnt) . Methods & Considered part of java.lang package

< DJouble Class IS wrapper & Part of Java Language so no import needed
for double primitive data type : _
& .parseDouble(String) < Each Math class method is called by:
& .toString(double) & Listing name of class Math

<& Static methods _invoked from class (not quect) # A period
¢ int an_Jantlty: Integer.parselnt(sQuanmy); & Method's name dAnswer = Math.pow(3, 2)
& double dPrice = Double.parseDouble(sPrice); & Pass data arquments within parentheses
& String  sCounter = Integer.toString(nCounter); 9 P )
¢ String  sPrice = Double.toString(dPrice); < Return value type needs to be considered

http://docs.oracle.com/javase/6/docs/api/java/lang/  Math.html
Class Method || Inputs |
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] ]
Java's Math Class Java's Math Class Examples
+»+ Class constants: Math.max(2, 3) returns 3
PI, E Math.max(2.5, 3) returns 3.0
< Class methods: maz:.m%ngzii, 3.6) re:urns §.5
. ath.abs(- returns
& Rounding Methods:
double ceil(double x) X rounded up to its integer Matn.ab§§-2.1) returns 2.1
double floor(double x) xis rounded down to integer int Math.ceil(2.1) returns 3.0
round(float x) x is rounded to its nearest integer Math.ceil(-2.1) returns -2.0
4 min, max, abs, and random Methods :a::.goorgsli) r'e:ur'ns %éea
max(a, b) and min(a, b) Return max or min of two values atn.tloor . returns .
Math.round(2.6f) returns 3
abs(a) Returns the absolute value Math. round(-2.0f) returns -2
random() Returns random doubl e [0, 1] : :
hod Math.round(-2.6) returns -3
# Exponent Methods Math.pow(2, 3) returns 8.0
pow(double a, double b) Returns a to the power of b Math.pow(3, 2) returns 9.0
sqrt(double a) Returns the square root of a Math.pow(3.5, 2.5) returns 22.91765
# Trigonometric Methods Math.sqrt(4) returns 2.0
sin(double a) asin(double a) M§th.sqrt(1e.5) returns 3.24
cos(double a) acos(double a) (int)(Math.random() * 10) Random integer [0to 9]
tan(double a) atan(double a) N 50 + (int)(Math.random() * 50) Random integer [S0 to 99]
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import java.util.Scanner;

1.
H = 2. public class BaseConverter { Base con“e"er
“sl“ a class Metnod lll]ra 3. public static void main(String[] args) {
4. Scanner kbdInput = new Scanner(System.in);
5. while(true) {
6 System.out.print(“Enter a decimal number: ");
7
8

int nDec = kbdInput.nextInt();

‘:"]ava prOVIdeS eXtenSIVe Set Of teSted and System.out.print("Would you like to convert this to:"
rellable CIaSSeS 9. + "\n [b] = Binary = Base 2\n [o0] = Octal = Base 8"

10. +."\n [h] = Hexadecimal = Base 16\n [q] = Quit\nWhich Base: ");
+ Increases with introduction of each new version w ::;:"§B:g:":z;n;:i?:z::;\:?xg§>;
# Java Platform, Standard Edition 6 API Specification 14, e eton. oot pritilntasec » " dacinal = * + toBin(nDec) + * binary");
: o . 1se if == ‘o' == '0'
* httDZ//dOCS-OfaC|e.C0m/IaV8.S€/6/dOCS/aDI/Index.html iz ¢ ;;s;erﬁfgzzfprintgn(rLIIJeEB:Sﬁ deciza% = 0" + toOct(nDec) + " octal");
o . 17. else if (cBase == 'h' || cBase == 'H')
+» Professional programmers create and share 8. System.out.println(nDec + " decimal = ox"
. . 19. + toHex(nDec).toUpperCase() + " hexadecimal");
libraries of developed classes 20. else if (cBase == 'q' || cpase == 'Q')
. 22. 1 ’
. Enables COde reuse in Other programs 23. ¢ ;;stem‘out.println("\nlrlr‘ong letter selected");
N H 24, }
¢ Minimizes redundant code 25 Lodznput.close();
‘ COde re“ablllty dependent on teStlng rlgor i? 3ublic static String toBin(int nDecimal) { EI:E;; ;oﬂeﬁr;:lt:ur::::;rizzhis -
# Encapsulation = implementation details hidden S5y return integer-tostring(nbecinal, 23 [b] = Binary - Base 2 ’
H H . . bli ic String toOct(i imal [o] = Octal = Base 8
& Top — Down Design process is general to detail 2 Preturn Integer  tostring(nbeciman. 535 | [h] - Hexadecinal = Base 16
. . 32. } = Quit
& Top — Down or Bottom — Up implementation 23 public static String todex(int ndecinal) { | whoch macer b
Copyrlght—©2012 PyvEp ol gésl return Integer.toString(nDecimal, )s 123 decimal = ©x7B hexadecimal

T}
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