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CS1007ecture#15notes

thu 14 mar2002

e NENS

e two-dmensionaarrays

e formatting output

e keyboardinput

e excepton handing

e Streams

e two-dmensionaarraysof objeds
e vectors

e reading ch2.8,4.6,6.5,8.1-8.3
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Nens.

e midterm#2 chargedto: TUE APRIL 9
e homavork #4 waspostedyesteray, due: THU MAR 28
—look atit early—it’'snotsoeasy

e homevork #3 — I’ ll runthefun tournamat over break
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two-dimensionharrays(review, 1).

¢ lasttime we talkedabouttwo-dmensioral arraysof chaiacters
e aswith onedimensioml arrays, you canhave arrays of anything
¢ you canalsohave morethan2 dimensons,but we won’t go into that...

e Yyoudeclarea 2D arraylike this:
doubl e[][] aZz;

e instantide lik e this (for exanple for a4x4 array):.
a2 = new doubl e[4][4];

e thefirst dimensions calledrow
e theseconddimersionis calledcolumn

e sotheelematin the:-th row andthe j-th colurm is accessetik e this:
az[ [ ;]
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two-dimensionharrays(review, 2).

e indiceslook lik e this:

column — 0 1 2 3
l
0| a2[0][0] | a2[0][1] | a2]0][2] | @2[0][3]
1| a2[1]]0] | a2[1][1] | a2[1][2] | a2[1][3]
2| a2[2][0] | a2[2][1] | a2]2][2] | a2[2][3]
3| a2[3][0] | a2[3][1] | a2[3][2] | a2[3][3]

e sotypicdly youusetwo nestedoopsto cycle throughtherows (outerloop) and
columns (innerloop)

e for example

for (int i=0; i<size; i++ ) {
for (int j=0; j<size;, j++ ) {
...do sonmething with az[i][j]...
} /1l end for j (inner, colum | oop)
} /'l end for I (outer, row | oop)
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formattingoutput.

e j ava. t ext. Deci nal For nat class
e Usedto formatdecimal numbes

e construt anobjectthathandles a format
e usethatformatto outputdecimal numbes
e methodsnclude:

—Deci mal Format ( String pattern );
—voi d applyPattern( String pattern );
—String format ( doubl e nunber );

¢ formatting pattensinclude:

— 0 usedto indicae thatadigit shouldbeprinted,or O if thereis nodigit in thenumbe
(i.e.,leadirg andtrailing zeros)

— # usedto indicae thatif thereis adigit in thenumbe, thenit shoud be printed;
indicaesroundng if usedto theright of thedecima point

—e.g.,Deci mal Format fmt = new Deci mal Format ( " #. 00" );
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example using2D arraysandformattedoutput.

| nport java.util.Random
| nport java.text. Deci mal For mat ;

public class ex15 1 {
public static void main( String[] args ) {

/] declare and instantiate 2D array (4x4)
final i1 nt size = 4,
doubl e[][] a2 = new doubl e[ si ze] [ si ze];

/] initialize array elenents to random nunbers
Random r ndm = new Random() ;
for (int 1=0; i<size; i++ ) {
for (int j=0; j<size; j++ ) {
a2[i][j] = rndm next Doubl e();
} /'l end for |
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} /] end for i

/] output array using formatted output so that
[l it all lines up nicely
Deci mal Format fnmt = new Deci nal Format ( "#. 00" );
for (int i=0; i<size; i++ ) {
for (int j=0; j<size; j++ ) {
Systemout.print( fnm.format( az2[i][j] )+" " );
} /'l end for |
Systemout. println();
} /] end for i

} // end of main()

} /'l end of ex15 1
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keyboardinput (1).

e java. i o. | nput St reamclass

e methods

public abstract int read() throws | COException;

readsa singlecharater from the keyboard

returnsits ASCII value

in UNIX, < enter > key hasan ASCII valueof 10

e in DOS, < enter > key hastwo values:carriggereturnandlinefeed sospecialhanding
IS requied

use UNIX for your homework, otherwsethe TAs will have problemsunningit
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keyboardinput (2).

e heresaKeyboar d classthatread onecharater from the keyboardandreturrsiit:

| nport java.io.*;
public class Keyboard {
public static char readchar() {

int i = 0;
try {
| = Systemin.read();
}
catch ( | Oexception iox ) {
Systemout.printin( "there was an error: " + i0x );
}

return (char)i;
} // end of readchar ()
} /'l end class Keyboard
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keyboardinput (3).

e typically programprompts the userfor input
e e.0.,pl ease type sonet hi ng:

e thenKeyboar d. readchar () iscalled
e < enter > IS handlal differertly —

— it goesinto theinput buffer
— butit alsois usedto terminatetheinput

e giventhestatemenh
char ¢ = Keyboard. readchar ()
how mary charatersgo into theinput buffer?
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keyboardinput (4).

e Will thiswork?

public class ex15 2 {
public static void main( String[] args ) {
char c;
bool ean nore = true;
while ( nore ) {
Systemout.print( "please type sonething: " );
c = Keyboard. readchar();
Systemout.println( "c=" + c );
nmore = (¢ !'= 10 );
}
} /'l end of main
} /]l end class ex15 2

e how canwe fix it?
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exception handling,in brief (review).

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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streamg1).

e heresour standad picture of inputandoutput:
input— |CPU] — output

e for now, inputcomesirom the keyboardandoutpu goesto thescrea
e laterin thesemeaster we’ll learnabod file 1/O (input/ouput)

¢ inputandoutputflow from andto streams

e astreamis anordeedsequaceof bytes

e they flow from a sour@ to adestingion

e With input,thesources the keyboardandthedestinatio is a progran

¢ With output,thesoure is a programandthedestinaton is the screen
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streamg?2).

¢ thustherearetwo cateyoriesof streams
— input streams
— output streams
e streamganalsobe subdvidedbasel ontheir content:

— character streams (i.e., text)
— byte streams (i.e., binarydata)

e Or theirusage:

— data streams (e.g.,Stringin memory file on disk)
— processing streams (manpulationof a datastream)
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streamg3).

¢ classeshathande byte streams

— | nput St ream<« Fi | el nput St ream
—Qut put Stream« Fi | eQut put St ream<« Pri nt St ream

e classeshathande character streams

— Reader < Buf f er edReader
—Witer «BufferedWiter

e for example inj ava. | ang. Syst em

—System i nisanl nput Stream
—System out isaPrint Stream
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streamg4).

e We canre-writeour Keyboar d classusingaBuf f er edReader :

| nport java.io.*;
public class Keyboard2 {
public static char readchar() {
| nput St reanReader i sr = new | nput StreanReader( Systemin );
Buf f eredReader stdin = new BufferedReader( isr );
String s = null;
try {
s = stdin.readLine();

}

catch( | Oexception i1ox ) {
Systemout.println( "there was an error: " + i0x );

}

return s.charAt( 0 );
} // end of readchar ()
} /'l end of class Keyboard2
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two-dimensionalrrays of objects(1).

e justlike with one-dmensionharrayswith 2D arraysyou canalsohave arraysof objects

e heresanexampe usingaclasscalledDi ce:

| mport java.util.*;
public class D ce {

pri vate Random r andom
private iInt val ue;

public Dice( Randomr ) {
random = r;
roll ();

} /1l end of Dice() constructor

public void roll () {

val ue = Math.abs( randomnextint() %6 ) + 1;
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} /1l end of roll () nethod
public int getValue() {
return( val ue );
} /'l end of getValue() nethod
public String toString() {
return( String.valueO( value ));

} /'l end of toSring() nethod

} I/ end of Dice class
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two-dimensionalrrays of objects(2).

e heresthemainclass:
| nport java.util.*;
| nport java.io.*;
public class ex15 3 {

public static void main( String[] args ) {

I nt ndi ce = 0O;
Dice[][] dice;
Random random = new Randon{);

Systemout.print( "how many di ce should we have? " );

| nput St reanReader isr = new I nput St reanReader( Systemin );
Buf f eredReader stdin = new BufferedReader( isr );

String s = null;
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try
S st di n. readLi ne();
ndice = Integer.parselnt( s.trim) );

}
catch( | Oexception iox ) {

Systemout.println( "there was an error:
Systemexit( 1 );

+ 10X );

dice = new D ce[ ndice][ndice];
for (int 1=0; i<ndice; I++ ) {
for (int j=0; j<ndice; j++ ) {
dice[i][]j] = new D ce( random);

for (int 1=0; i<ndice; i++ ) {
for (int j=0; j<ndice; j++ ) {
Systemout.print( dice[i][j] + " " );
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Systemout. println();

} // end of main()

} // end of class ex15 3

e noticethatwe areusingtheBuf f er edReader .

e NoticethatweuseString.trin() ...
e NoticethatweuseSystemexit( 1 )...

e Nnoticethatwe instantatetwice...
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vectors(1).

¢ Java hasaniceclasswhich handlesarraysdynamcally: j ava. uti | . Vect or
e theelementof aVect or canbeary typeof Java(Cbj ect

e notethatwhenyou fetchanelement from avector you have to castit from ageneic
objectto the specificclasstypethe objectshouldbe (seeexamplebelow)

e somemethod:

— constuctor: Vect or () ;
—public void addEl enment ( Object obj );

—public void insertElement At( Object obj, int index );
—public void renoveEl ement At ( int index );

—public void renoveAll El enents();

—public void setEl enent At( Object obj, int index );
—public Qonject elenentAt( int index );

—public int size();
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vectors(2).

e let'susetheDi ce classagain

e heresanewn mainclass:

i nport java.util.*;
| nport java.io.*;

public class ex15 4 {
public static void main( String[] args ) {
I nt ndi ce = O;
Vect or di ce;

Random random = new Random() ;

Systemout. print( "how many di ce should we have? " );

| nput St reanReader i sr = new | nput StreanReader( Systemin );

Buf f eredReader stdin = new BufferedReader( isr );
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String s = null;

try {
s = stdin.readLi ne();
ndice = Integer.parselnt( s.trim) );

}

catch( | Oexception i1ox ) {
Systemout.println( "there was an error:
Systemexit( 1 );

di ce = new Vector( ndice );
for ( int 1=0; i<ndice; i++ ) {
di ce. addEl enent ( new D ce( random));

for ( int i=0; i<ndice; i++ ) {
Dice tnp = (Dice)dice.elementAt( i );
Systemout.print( tmp + " " );

}
System out. println();
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} // end of main()

} // end of class ex1l5 4

¢ noticethatwe instantatetwice...
e noticethatwe instantatein thecallto di ce. addEl enent ()

¢ noticethatwe cast theretum fromdi ce. el enent At ()
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Have a great spring break!!
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