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Anatomy of a method
Name, possibly qualified by the dot operator
If not qudified it'saloca class method, inherited or user defined
If qudified by aclass, it's a gatic method
Arguments in parenthess
Arguments are separated by commeas
Arguments can be congtants, variables, or expressions (that include methods)
This provides communication with other methods
In addition, amethod can define local variables
Methods may optiondly return an identifier
Example Syst em out . println( Math.sqrt( 900.0 ) );
Printl n() isaqudified method from the System package that takes astring as
input and outputsiit to the stlandard device
Sqgrt () isaqudified from the Math package that takes a double and returns a
double.
Math methods are given on page 171
A method (or function) can be used anywhere where the return value is vaid; it can be used
in place of avaridble
A 2-step process - defined (or declared), then used
All methods belong to aclass
Static methods are referenced by the class name -there is only one, ever!
Can be referenced aslong asthe dlassfileis available
Non dtatic objects are referenced by an object - thereis one for each object
Can only be referenced after an object is created
If amethod is called from another method of the same class, it can be called directly
without being referenced
Static methods can only cal other static methods directly

Why Methods
Manageability — divide and conquer
Reusability
Avoiding repetition
SW engineering — data hiding
Along with data, methods are the building blocks of classes and objects

Figure 4.3

squar e() isauser defined method inthe Squar el nt  class
Aninteger vaued ispassedto squar e() and aninteger vaueis returned
voi d would indicate that nothing is returned
y isalocd vaiadlein squar e()
Explaination lines 14 - 15
square( x ) iscdledwiththe current vdue of x
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The value returned is converted to a string

The gring isdisplayed at thelocation X Posi t i on inthex direction and 25 inthey
direction from the upper left hand corner of the applet

The string context can be "forced” with

"" + square(Xx)

Fig 4.4
Better names: labelNuml, ..., labeMax, textNumLl, ..., textMax
nunmber 1 isaTextFdd, numl isanint
return Math. max(x, Math.max( y, z) ); -- Explandion of line42
Two cdistothemax method, one nested in the other
The return vaue of the "inner” cal gets subgtituted as a parameter in the "outer” call
Lines 25-27 enable pressing ent er onany fidd - they are dl registered to detect
events
Coercion and promotion — if types in adeclaration and a cal to the method are different,
Java uses the promotion rules on page 178 (page 103 has the actud sze)
A variable can only get promoted to alarger primitive type
| ong cannot get promotedtoi nt
The cast operator has to be used to demote, or convert to alower (shorter) type
Loss of data, truncation, can occur
In an expression caculations are done a the highest level of any varigble
Javawill attempt to find an gppropriate method to call using the promotion rules on
page 178
For example, Mat h. sqrt () canbecdledwithan i nt paramater even
though it expectsa f | oat parameter

Skip 4.6 Java API Packages

Figure 4.7
Scding arandom number

Mat h. randon() /1 random doubl e between 0 and 1

Mat h. random() * 6 /'l random doubl e between 0 and 6

(int) (Math.random() * 6) [/ random int between 1 and
5

(int) (Math.random() * 6) + 1; // randominteger froml
/Il to 6

Math methods are given on page 171
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Generdized scding
n = shift + (int) ( Math.random') * scale );

shi ft istheshifting vaue, the firg number in the range

scal e isthescding factor, the “width of the desired range of consecutive integers
Pseudocode for positioning

Set xPos to 25, yPosto 25
vary i from 1to 20 (i stores the number of random numbers so far)
generate a random number and display it at xPos, yPos
if i isevenly divisble by 5 (the number of items per line the remainder isitems so far)
increment yPos by 15
reset xPosto 25
dse
increment xPos by 15

Fig 4.8
Rollsasingle die 6000 times and ca culates the frequency
Note start () method - see page 206
Don't forget r epai nt ()
set Si ze() may not beimplemented

Fig 4.9 - Craps.java, see rules on page 185

final — indicatesanamed congant or read-only varigble, line 9
Initidized when declared
Can't be changed
Convention is uppercase
Noteset Edi ti bl e( bool ean ) mehodof theText Fi el d class line28
An dternative to output instead of showSt at us() or drawstri ng()
rol | Dice() givesavduebeweenland6todi el and di e2
Wor k Sumis a poor variable name
How about | ocal Di eSunt?
Note definitionof a Butt on inline49
rol | isregisgeredwith Acti onLi st ener ()
pl ay() mehodisin acti onPerfornmed() gnce roll istheonly
component listened for
rol | Di ce() canbe“factored” tothebeginningof pl ay ()

Scope and Duration

Attributes of varigblesinclude name, type, Sze, and vaue

Duration refersto the time during which an identifier exists in memory

An identifier' s scope iswhere the identifier can be referenced

Automatic duration — variables that are created when ablock is entered. They are declared
in that block
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The identifiers are destroyed when the block is exited
Instance variables of aclass exist aslong as an object exists

They are initidized; autométic variables are not

They are declared before any methods
Static duration — exist from the ingtantiation of an object until the program terminates.
Methods and instance variables have class scope, and are defined in the body of the class
definition.

Methods and instance variables can be referenced directly

They are globd to the methods of the class in which they are defined
|dentifiers (variables) have block scope

The body where the identifier is defined.

Locd variables (non instance variables)
If alocal varidble has the same name as an instance variable, it hides or overrides the
instance variable. -—not a good practice

Fig 4.10
Locd declarations override instance declarations
X ishoth an ingtance variable of theclass Scopi ng and an ingance varidble of the
method a()
When using variables of the same name, beware!

Skip Recursion - pages 193-203

Method Overloading

Unique methods with the same name, distinguished by their Sgnatures.
A sgnature isthe name, type and order of the parameter lit.
The return valueis not part of the sgnature
Order of parametersisimportant and can be used for uniqueness
Overloaded methods do not have to have the the same number of parameters
Used for smilar tasks, but different data types
Figure 4.16, page 204, square method
It cantakea doubl e oran i nt

Applet Methods
resi ze() dlowsyoutodynamicaly reszethe goplet area, SOMETIMES!
Many browsers don’t implement this.
See page 206

Converting a String to a double - page 216, Exercise 4.6

Createa Doubl e objectusnga Stri ng
String doubleString "123.12345";
Doubl e doubl eObj ect new Doubl e(doubl eStri ng);
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Ge theprimitive doubl e ingancevduefromthe Doubl e object

doubl e doubl evVal = doubl eObj ect. doubl eVal ue();

Also works:

doubl e doubl eval = Doubl e. par seDoubl e(doubl eStri ng);



