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Nens.

e midterm#2 chargedto: TUE APRIL 9

e homavork#4 will be postecthis week

¢s10Q@-sprin@002sklarlect14




N

conditionaloperaor (review).

e syntax:
<var> = ( <condition> ) ? <if_true_expr>: <if_false_expr>;
e thisis anothe methodof branting, BUT:
— it isanexpression
— it returnsavalue

— it only goestwo ways, like asimpleif-else
—you cant putcomplec statematsin theexpresionclauses!

e for example

/] this always adds a positive nunber to total
total += ( num> 0 ) ? num: Math.abs( num);
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references (1).

e whenwe declae avarialde whosedatatypeis a class,we aredeclamg anobject
referercevariabke

e thatvariablerefersto thelocationin the compuer’s memorywheretheactua objectis
beingstored

e an object reference variable and an object are two separate things

e declar@ion of anobjectreferencevariable:
Coi n X;

e creationof anobject(alsocalled“constructiori, “instartiation”):
X = new Coin();

e Wwhenanobjectreferencevariablenasbeendeclare but the objectit refersto hasnot
beencreatel, thenthe objectreferene variableis calleda null reference
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references (2).

e for example

Coi n X;
x.flip();

e Will generatanerrorcalledaNul | Poi nt er Except i on becauseheobjectwhichx
refersto hasnot beeninstantiaed

e you canuseaconstat callednul | to checkif anobjectreferencevariableis null
e for example
Coi n X;
if ( x !'=null ) {
x.flip();
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references (3).

e analiasis anobjectreferencevariablethatrefesto anobjed thatwaspreviously
construtedandis alread referral to by anotler objectrefererce variabke

e for example
Coin x = new Coi n();
Coi n vy;
y = X,
y. flip();
e y is calledan*“alias” of x (andvice versa)becawsethey bothreferto thesameocatian in
thecompute’s memay
e you usedanaliasfor homavork #3 withoutknowing it

—theBl ackj ack classdeclaredaglobd variable:Deck deck;

—thePl ayer () congructorpassednobjectreferancevariable:
public Player( Deck deckO )

— andthenaliasa the globalvariableto pointto the sameocation asthe construtor’s
agumern: deckO = deck;
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references (4).

e garbagecollection is necessarywhenall referencesto anobjectaregone

e becausaevhenthereareno objed referencevariables, thenthereis noway to know where
in memay anobjectis located

e Java handesthisfor you automaically
¢ the JVM periodially invokesautomatic garbage collection while it is runnirng

¢ all thememay thatis allocatedo anapplicationbut is notbeingusedis “restoral” so
thatit canbere-alloatedto theapplicationlater

e if youwart to perfam somegarbagecollectionon aclassthatyou createyourself then
youwould write amethal calledf i nal i ze() andwhen&ertheautomaic garbaye
collection wasinvokedandcleanedup anobjectof your classtype,thenyour
finalize() methodwouldbecalled
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references (5).

e Whenyou passobject asparametes (argunments)to a method a reference is passednot
theactualobject

e sobecarefu aboutwhatchanges!
e heresanexampe usingthreeclassegfrom thebook,listing 5.1-5.3):

—Num
— Par anet er Test er
—exl14 1
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references (6).

public class Num {
private int val ue;

public Nun{ int update ) {
val ue = updat e;
} // end of constructor

public void setValue( int update ) {
val ue = updat e;
} /'l end of setVal ue()

public String toString() {

return val ue+"":
} /1l end of toString()

} // end of Num cl ass
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references (7).

public class ParaneterTester {

public void changeValues( int f1, Numf2, Numf3 ) {
Systemout.println( "start call:\t"+
"PA="H A+ 2="+f 24"\t f3="+f 3 );
f1 = 999;
f2.setVal ue( 888 );
f3 = new Num ( 777 );
Systemout.println( "end call:\t"+
"fA="H LNt 2"+ 24"\t 3="+f 3 ) ;

} /'l end of changeVal ues()

} /'l end of class ParaneterTester
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references (8).

public class ex14 1 {

public static void main( String[] args ) {
Par anet er Tester tester = new ParaneterTester();
int al = 111,
Num a2 = new Num( 222 );
Num a3 = new Num( 333 );
Systemout.println( "before call:\t"+
"al="+al+"\ta2="+a2+"\ta3="+a3 );
t est er. changeVal ues( al, a2, a3 );
Systemout.println( "after call:\t"+
"al="+al+"\taz2="+a2+"\ta3="+a3 );
} // end of main()

} /'l end of class ex14 1
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e sampleoutpu:

before call:
start call:
end cal l:
after call:

e (traceshovnin bookonpage229)
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al=111
f1=111
f 1=999
al=111

a2=222
f2=222
f2=888
a2=888

references (9).

a3=333
f 3=333
f3=777
a3=333
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references (10).

e thet hi s referencerefersto thecurrern object,in casethereareduplicatenames

e for example the Playerclassin homavork #3 couldhave beenwritten lik e this:

public class Player {
Deck deck: // this one

public Player( Deck deck ) {
/] set this one to refer to the sane | ocation
/] as the argunent
t hi s. deck = deck;

} // end of constructor

} /'l end of Player class
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staticmodifier(1).

e anobjed referecevariableis alsocalledaninstance variable
e becausave instantiate the objectin orderto useit

e somemembes in someclasss arestatic whichmeanghatthey don't have to be
instantigedto beused

e for example all themethoddn thej ava. | ang. Mat h classarest ati c

—youdon't needto createanobjectreferere variablewhosetypeis Mat h in orderto
usethemethodsn theat h class

—e.g.,Mat h. abs()

e yYou usethe nameof theclassprecedimgy thedot operatoyinsteadof the nameof the
instancevariable,in orderto accesshe staticmembes of theclass

e thatis why we canusemai n() without instantating anything
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staticmodifier(2).

e constats, variables andmethod canall be static

e (excep constrictors,sincethey areonly usedto instantate,soit doesnt make sensdo
have a staticconstrutor)

e typically, constatsarestatic

e in theCoi n classfrom earlerlectures:

public class Coin {
public static final int HEADS=0;
public static final int TAILS=1;

} I/ end of Coin class

e We cannow accessCoi n. HEADS andCoi n. TAI LS withoutinstartiating and/or
withoutrefaring to a specificinstancevariable
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staticmodifier(3).

¢ but staticmethodscanonly referto local variablesor to otherstaticmembers

e go backto theearlierexampde ex14 1

e if we putthechangeVal ues() methodinsidetheex14 1 classfile, thenwe’d need

to instantiateaninstarceof theex14 1 classin orderto acces thatmethod
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staticmodifier(4).

public class ex14 2 {

public static void main( String[] args ) {

exl4 2 tester = new ex1l4 2();

int al = 111,

Num a2 = new Num( 222 );

Num a3 = new Num( 333 );

Systemout.println( "before call:\t"+
"al="+al+"\ta2="+a2+"\ta3="+a3 );

t est er. changeVal ues( al, a2, a3 );

Systemout.println( "after call:\t"+
"al="+al+"\taz2="+a2+"\ta3="+a3 );

} // end of main()

public void changeValues( int f1, Numf2, Numf3 ) {

Systemout.println( "start call:\t"+
"fA="4H 14\t f 22"+ 24"\t f3="+f3 ) ;
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f1 = 999;
f2.setVal ue( 888 );
f3 = new Num ( 777 );
Systemout.printin( "end call:\t"+
"PA="H AN 2="+f 24"\t f3="+f 3 );
} /'l end of changeVal ues()

} // end of class ex1l4 2
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screemoutput,keyboad input.

e j ava. | ang. Syst emclass
ejava.i o. PrintStreamclass
e java. i o. | nput St reamclass

e excepton handing (in brief!)
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j ava. | ang. Syst emclass.

e variables:

public static PrintStreamerr,;
public static | nputStreami n;
public static PrintStream out;

e methods

public static long currentTineMIlis();
public static void exit( int num) throws SecurityException;
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java. i o. PrintStreamclass.

e methods

public void print( ... );
public void printin( ... );

e exampk:

public class hello {
public static void main ( String[] args ) {
Systemout.println( "hello world!'\n" );
} /1l end main nethod
} I/ end hello class
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j ava. i o. | nput St r eamclass.

e methods

public abstract int read() throws | OException;
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keyboardinput.

e exampk:

| nport java.lang. *;
| nport java.io.*;
public class ex14 3 {
public static void main( String[] args ) {

int i = 0;
Systemout.print( "please type sonething:
try {

| = Systemin.read();

}

catch ( | Cexception iox ) {
Systemout.println( "there was an error:

}

Systemout.printin( "i=" +1 );

} /1l end of main
} /'l end class ex14 3
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exceptionhandling,in brief.

e exampek:
try
_

}
catch ( 1 Cexception iox ) {

Systemout.println( "there was an error:

(| It

Systemin.read();

+ 10X );
}

e t r y clausecontans codewhich maygeneateanexcegdion,i.e.,anerror

e cat ch clausecontanscodeto execue in casetheerrorhappeas;i.e.,wherto goif the
excepton getscaught
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two-dimensionalarrays (1).

e arraysof arrays

e St ri ng is (awrapperaround)anarrayof char
e String[] isanarray of anarrayof char

e alsocalledatwo-dmensionaarray

e two-dmensionharraysaredeclaredik e this:
char[][] aZ2;

¢ andinstantidgedlik e this (for exampk for a5x5 array):
a2 = new char[5][5];

e thefirst dimensions calledrow

e theseconddimersionis calledcolumn

e sotheelematin the:-th row andthe j-th colurm is accessetik e this:

a2[ ] [ j]
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two-dimensionalarrays (2).

| mport java.util.*;
public class ex14_4 {
char[][] square = new char[3][3];

public static void main( String[] args ) {
ex1l4 4 a2 new ex14 4();
az2.init();
a2.print();

} /'l end of main()
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two-dimensionalarrays (3).

public void init() {
Date now = new Date();
Random rnd = new Randon( now. getTine() );
i nt num
for (int i=0; i<3; i++ ) {
for (int j=0; j<3; j++ ) {
num = (Mat h. abs( rnd. nextInt() )%26) +65;
square[i][jJ] = (char)num
} /'l end for |
} /] end for i
} /'l end of init()
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two-dimensionalarrays (4).

public void print() {
for (int i=0; i<3; i++ ) {
for (int j=0; j<3; j++) {
Systemout.print( square[i][j] );
} /1 end for |
Systemout.println();
} /] end for i
} /1 end of print()

} /1 end of class exl1l4_4
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