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arrays(1).

e arraysareusedto associte multiple instan@sof the sametype of variable
e the[ ] indicatest’sanarray
e Oneexampkwe'vealready usedis St ri ng[ ] , whichisanarrayof St ri ng

e visualizeanarrayasa sequaceof boxes contiguaisin thecompute’'s memay, where
eachbox storesoneinstarce of thetype of dataassociagd with thatarray.

e theboxesarenumbeed, startingwith 0 andendingwith thelengh of thearraylessone;
eachnumbe is called anindex

e theindicesfor anarrayof 10itemscanbevisualizal lik e this:
01234567289
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arrays(2).

e to useanarray first you mustdeclarat:
int[] A

e thenyou mustinstantide it:
A = new int[10];

e Or you cando bothof thesen onestep:
int[] A= newint[10];

¢ thenyou canaccessts elemants:
Al 4]
(index=4, whichis the5thitemin thearray)

e you canusethis accessedtem justlike ary singledataelemenif thattype,in this case
ani nt

e thenumberof itemsin thearrayis thevariade A. | engt h
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arrays(3).

e heresanexamgpe thatstorean anarray5 randomnumberdetweerD and100:

public class ex12 1 {
public static void main( String[] args ) {
int[] A= newint[5];
/[l initialize
for (int i=0; i<A length; i++ ) {
A[i] = (int)(Mth.randon()*100);
} // end for i
/'l print
for (int i=0; i<A length; i++ ) {
Systemout.println( "i["+i+"]="+Ali] );
} /1 end for i
} /1 end of main()
} /1 end of class ex12_1

e Ssampleoutpu:
i [0] =12
i [1] =52
i [2] =57
i [3]=73
i [ 4] =67
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arrays(4).

e We canhave arraysof anything — i.e., otherdatatypes— like classes
e for example we canhave anarrayof Coi n, usingtheclassfrom lastlectue
e theCoi n[ ] variablecontairs alist of addresse

e aswith i nt , first you mustdeclae andinstartiatethearray:
Coi n[] pocket = new Coin[ 10];

¢ but becausethe arrayelemeits arenot primitive datatypes,you mustalsoinstantate
eacharrayentry:

for ( int i=0; i<pocket.length; i++ ) {
pocket[i] = new Coin();
} /] end for i
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arrays(b).

e heresanexamge:

public class ex12 2 {
public static void main( String[] args ) {
final int NUMCONS = 10;
Coi n[] pocket = new Coi n[ NUMCO NS] ;
I nt headcount = 0, tailcount = O;
/'l instantiate each of the coins in the array
for ( int i=0; i<pocket.length; i++ ) {
pocket[i] = new Coin();
} /1 end for i
/'l print the array
for ( int i=0; i<pocket.length; i++ ) {
Systemout.println( "i["+i +"]="+pocket[i] );
} // end for i
} /1 end of main()
} /1 end of class ex12_ 2
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arrays(6).

public class Coin {
public final int HEADS
public final int TAILS
private int face;
public Coin() {
flip();
} /1 end of Coin()
public void flip() {
face = (int)(Mth.randon()*2);
} /1 end of flip()
public int getFace() {
return face;
} /1 end of getFace()
public String toString() {
String faceNane;
if ( face == HEADS ) {

non
2o

faceNane = "heads";
}
el se {

faceNane = "tail s";
}

return faceName;
} 1/ end of toString()
} /1 end of class Coin
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arrays(7).

e sampleoutpu:

i[0]=tails
i[1l]=tails
i [ 2] =heads
i[3]=tails
i[4]=tails
i [ 5] =heads
i[6]=tails
i [ 7] =heads
i [ 8] =heads
i [ 9] =heads

o

o

e but why do you have to instantiate twice?

e becausavhenyouinstaniatethefirst time:
Coi n[] pocket = new Coi n[10];

you areonly allocatirg memoy for references for eachCoi n arrayelement
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references (1).

e whenyoudeclae avariableasa primitive datatype,the compuer setsasidea fixed
amountof memay, basednthesizeof thedatatype

e whenyoudeclae avariableof any otherdatatype (i.e.,aclass),you areactually
declarirg areference

e areferenceis typicdly thesizeof anint or along

e it storesanaddress or thelocationin thecompuer’s memoryof wher theactualdata
will bekep

e you canthink of it like atelephom book

— thephonebookhasa bunchof addresesin it
— but nottheactua buildings
— justthelocations of buildings
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references (2).

e heres how it worksinsidethecomputer
¢ giventhefollowing declaratons:

| nt | = 45;
String s "hel | 0";

e thememorylookssomething like this:
_ S

45] o —lhel | o

e i isthelabelfor thelocation in menory where the actualdatais stored— in this case
thei nt 45

¢ s isthelabelfor thelocation in menory where theaddress is stored;theaddres is the
locationin memay wheretheactualdatafor s is stored

e in C, thisis calleda pointer
e We saythats pointsto or references thelocatian in memorywherethe actualdatafor s
Is stored
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references (3).

¢ thereferene is actuallyamemoy addres, usuallyal ong

e givenour exampk on previousslide,the menory mightlook lik e this:

variablename| locatian in memory| value

_ 837542 45

S 837543 837602
837544
837545

s[ 0] 837602 ' h’

s[ 1] 837603 e’

s[ 2] 837604 "

s[ 3] 837605 ]

s[ 4] 837606 ' 0’
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references (4).

e let'sgo backto theCoi n exampe

e commenoutthet oSt ri ng() methodandre-runtheexanple
e herestheoutputnow:

i [ 0] =Coi
i [ 1] =Coi
i [ 2] =Coi
i [ 3] =Coi
i [ 4] =Coi
i [ 5] =Coi
i [ 6] =Coi
i [ 7] =Coi
i [ 8] =Coi
i [ 9] =Coi

n@3d6as
n@l1if 71
n@73d3c
n@56a7c
n@ 20eeb
n@179c3
n@10d42
n@d87b2
n@7d134
n@7e553

e thesearethereferences of thearrayelemens

e We canseethesereferecevaluesbecauseave took outthet oSt ri ng() method—

callingSystem out . printl n( pocket[i] ) automdcally coer@sits argument

(pocket[1])toaString soit canprintit; if thereisnoexplicitt oSt ri ng()
methodin theclassthenareferermeis theclosestSt r i ng repregntation
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compamg objects(1).

e compamg two Java objedsis tricky
e yYou have to becaretil of whatyou arecompaing:

—is it thevalue of somemembe(s) of theclass?
— oris it thereference?

e Using== comparesthereferences
¢ Whichis notthe sameascomparingthevaluesof memberg) of theclass

e heresanexamgpe from the Coi n class:

— compaing thevalueof thef ace memberof two coins:

if ( pocket[O0].getFace() == pocket[1l].getFace() ) {
Systemout.println( "coins 0 and 1 have the sane face val ue" );

}
— versis compaing thereferences:

if ( pocket[0O] == pocket[1l] ) {
Systemout.println( "coins 0 and 1 are the sanme" );

}

e mary classs have amethodcalledconpar eTo() tocompae thevalueof members)
of theclass
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compamg objects(2).

e in orderto compae thevalueof two St r i ngs, we needto usethemethod

public int conpareTo( String str )
fromthej ava. | ang. St ri ng class

¢ thismethoddoesalexical comparison of its St r i ng argumern with the currentobject

(i.e.,its instantiatd value)

e it returrsani nt asfollows:
If the current object...

then the method returns

IS thesametext asst r
comedexically beforest r
comedexically afterstr

0
ani nt <0(e.g.,-1)
ani nt >0(e.g.,+1)

e Using==to compaetwo St r i ngs compaestheiraddresses, NOT thevaluesof thetext

they store

e thisis thesamefor compaing ary two objecsin Java

e mostclasseslefineaconpar eTo() methodjustasmostclasse definea

toString() method
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e for example

public class ex12 2 {
public static void mai
String sl new Stri
String s2 new Stri
System out . printl n(
System out . printl n(
System out . printl n(
System out . printl n(
System out . printl n(
} /1 end of main()
} /1 end of class ex12 2

e sampleoutpu:

sl=[ hel | 0]
s2=[ hel | 0]
(sl == s2) = fal se
sl. conpareTo(s2)=0
s2. conpareTo(sl) =0
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compamg objects(3).

n( String[] args ) {

ng( "hello" );

ng( "hello" );

"sl=["+s1+"]" );

"s2=["+s2+"]" );

"(sl ==82) =" + ( s1 ==s82));

"sl1. conpareTo(s2)="+sl. conpareTo(s2));
"s2.conpareTo(sl)="+s2. conpareTo(sl));
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