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- Arguments for the Method main

= The heading for the main method of a program has a
parameter for an array of String

= Itis usually called args by convention
public static void main(String[] args)

= Note that since args is a parameter, it could be replaced by
any other non-keyword identifier

= |If a Java program is run without giving an argument to

main, then a default empty array of strings is automatically
provided
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... - Arguments for the Method main

= Here is a program that expects three string arguments:

public class SomeProgram

{
public static void main(String[] args)
{
System.out.printin(args[O] + " " + args[2] + args[1]):
}
}

s Note that if it needed numbers, it would have to convert them
from strings first
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... - Arguments for the Method main

= If a program requires that the main method be provided an
array of strings argument, each element must be provided
from the command line when the program is run

java SomeProgram Hi | there

= This will set args[0] to "Hi", args[1] to "!", and args[2]
to "there*

= It will also set args. length to 3

= When SomeProgram is run as shown, its output will be:
Hi there!
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- Methods That Return an Array

= In Java, a method may also return an array

= The return type is specified in the same way that an array
parameter is specified

public static /int[]
incrementArray(int[] a, int increment)
{

int[] temp = new int[a.length]:

int i;

for (i = O; i < a.length; i++)
templi] = a[i] + increment;

return temp.

}
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- Partially Filled Arrays ...

= The exact size needed for an array Is not always known
when a program is written, or it may vary from one run of
the program to another

= A common way to handle this is to declare the array to be of
the largest size that the program could possibly need

= Care must then be taken to keep track of how much of the
array is actually used

= An indexed variable that has not been given a meaningful value
must never be referenced
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... - Partially Filled Arrays

= A variable can be used to keep track of how many elements
are currently stored in an array

= For example, given the variable count, the elements of the
array someArray will range from positions

someArray[0] through someArray[count - 1]

= Note that the variable count will be used to process the
partially filled array instead of someArray. length

= Note also that this variable (count) must be an argument to
any method that manipulates the partially filled array
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- Accessor Methods Need Not Simply Return Instance Variables

= When an instance variable names an array, it is not always

necessary to provide an accessor method that returns the
contents of the entire array

= Instead, other accessor methods that return a variety of

Information about the array and its elements may be
sufficient
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- Privacy Leaks with Array Instance Variables ...

If an accessor method does return the contents of an array,
special care must be taken

= Just as when an accessor returns a reference to any private
object

public double[] getArray()

{
return anArray;//BAD!

}

= The example above will result in a privacy leak
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= The previous accessor method would simply return a reference to
the array anArray itself

= Instead, an accessor method should return a reference to a deep
copy of the private array object

= Below, both a and count are instance variables of the class
containing the getArray method

public double[] getArray()
{

double[] temp = new double[count];

for (int i = 0; i < count; i++)
templi] = a[il:

return femp

}
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... - Privacy Leaks with Array Instance Variables

= If a private instance variable is an array that has a class as its base type,
then copies must be made of each class object in the array when the
array is copied:

public ClassType[] getArray()
{
ClassType[] temp = new ClassType[count]:
for (int i = O; i < count; i++)
temp[i] = new ClassType(someArrayl[il):
refurn temp;

}

March 23, 2008 ICS102: The course 12



- Example ...

Class for illed array of doubles. The clas
L i 1T elements are at the eginmimg
1 so TFTorth wuap to a highest iLindex
public class PartiallyFilledArray
£
priwvate int max<MumberELements ; Same @as a. Lengith
priwvate double [ o
private int numberUsed ; Mumber of indices currently in use
Sets the maximwum rnumber of allowable elements to 100

PartciallwFilledMArray )

i
maxxNumberElemants = 18 ;
a = mnew double DmaxxMumberElemanits]
numbaerlUsed = &3

¥

Precondition arraySize = .

PartiallwFilledAr-ray Cinmnt arraySi=ze’)

i
i CarraySi=ze == >
i
System.out. primtlnC""Error Array size =zZero or negatiwe. "D
Swstem. ex 1it((8D ;
¥
maxMumberElemaents = arraySi=ze;
a = mnew double DmaxxMumberElemanits]
numbaerlUsed = &3
¥
PartciaoallwFilledAr-ray CParctciallyFilledSArray origimal)
i
if Corigimal =— rmnull>)
i
System.out.primtlnC"Fatal Error: aborting program. "2 ;
Swstem. ex 1it((8D ;
T {comtimnuwed)
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... - Example ...

maxMumberELaements = MNote that the instance wvariable
= = fe= = = 3 T
original.maxMNumberElemaents ; a is & copy o orignal . a. The
numberUsed = original.numberUsed ; tollowing woula not bs corrsct:
a = mew double [[maxMumberELlements] ; ":"_ = original .a;
Ffor (int i = B; 1 <« numberlUsed; i-4++2 - 1=
ali] = original.ali] ;: 1 =t
} 1o r;‘q,_.-.-_l
Adds newElement to the first unused array position.

public woid add(double newELement))

i
i CrnumberlUsed == a.lengthl
i
System.out. printlnC"Error: Adding to a full arrawy."'"2;
System.aex it ;
¥
elsea
L
alCnumberlUsed] = newELlement;
mnumberlUsed++ ;
¥
¥
public double getElement{int index])
i
it Cimdex = @ || index === numberlUsed)
i
System.out. printLlnC"Error:ITllegal or uwunused index.'):
Swystem. exit((8);:
¥
return alimndex] ;
¥
_'Ln-‘lex must be an index in use or the first unused iLndex.

public woid resetElement{int index, double newWalue)
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... - Example ...

¥

i Cindaex = & 1 1 iAndex == maxhMumberElemaents)

System.out.println{"Error: IT1Lllegal imndex."'";
Swstem. ex Lt ;

¥
else 1T (index = nmnumberlUsasd)
£
System.out. primtLlmd
""Error: Chanmnging amnmn index that is too lTarge.'"D :
Swywstem. ex it{&D ;
¥
else

alindex] = newWalue;

public woid deletelLast{)

i

i Cempity C2D

£
System.out. println{"Error:Deleting from am empity arrray .- ' D ;
Swystem. ex Lt(BO) ;

¥

aelse
rmnumbaerillsed——;

public woid deleteint Lndexl)

i

¥
March 23, 2008

ifF (index = @ || index == numberlUsed?)

£
System.out. println{"Error: TLlegal or unused index. ") ;
System.ex it ;

¥

For (int i = dind
alil] = alli
rnumbasrUUsaed—— ;

ex: 1 = numberllsed: 1L++2
+ 17 :
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... - Example

public boolean empty ()

(numberlsed == @75 ;

public boolean Tulld{)D

i

returmn
¥
i

returmn
¥
public int
i

returmn
¥
public int
i

returmn
¥
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CnumberlUsed == maxMNumberElements) ;

getMaxCapacity )

maxMumberElements ;

getNumberOFfElements )

numberlUsaed ;
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THE END
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