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1w SCill, 4
mult otl, oktly
add st2, S$tO,
sw S22, o7

3
St1l

# fetch' N, stiore in S$tO0
# store NxN 1in $tO

# fetch N, store In $tl
# store 3xN 1in $tl

# store NxN + 3+N in $t2
# store N %N + 3xN in $i

7 oo

i AED

Scanner Eéygoard = new Scanner(System.1in);

int = keyboard.nextInt () ;
E.nt height board.nextInt(); w[,\z’

2

3

4 |/int bmi éqggight>/ (helg;tkj/helgﬁgyﬂ

__B;System.out prlnfin "BMI (Boéy Mass Index) is: "(f/;;;;>
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@ CompileTimeSyntaxError1.java

public class CompileTimeSyntaxErrorl {
: public static void main(String[] args) {
// Syntax Error: missing semicolon
C§> System.out.println("Helloj§3
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@CompiIeTimeSyntaxError2.java el

public class CompileTimeSyntaxError2 {
S public static void main(String[] args) {
// Syntax Error: missing ending double quote
(5) System.out.printin(tfiello);. ..
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@CompileTimeSyntaxErrorS.java P

public class CompileTimeSyntaxError3 {
- public static void main(String[] args) {
System.out.println("Hello");

/* Error 3: missing ending curly bracket x/

©O
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ompileTimeSyntaxError4.java P4

public class CompileTimeSyntaxError4 {
: public static void main(String[] args) {
System.out.println("Hello");

Q;:f; Error 3: extra ending curly bracket x/
}
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@ CompileTimeTypeError1.java g3

public class CompileTimeTypeErrorl {
: public static void main(String[] args) {
/* Type error: Apply operator to the wrong values *x/
<:> System.out.println("York" x.23);

}
} §
v

@77@ e’
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@ CompileTimeTypeError2.java 3

public class CompileTimeTypeError2 {
: public static void main(String[] args) {
/x Type error: Refer to undeclared variable x/

int(d) =Q23;
<;;:> }/;;System.out.println(i.£<;);
}
I
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RunTimeException.java

public class RunTimeException {
= public static void main(String[] args) {
/* Runtime exception: code compiles but crashes at runtime x/
System.out.println(10 / 0);
o2
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RunTimeLogicalError.java $3

import java.util.Scanner;

public class RunTimeLogicalError {
: public static void main(String[] args) {
/* Runtime logical error: code compiles, does not crash at runtime,

* but does not behave as expected.

*/
— Scanner input = new Scanner(System.in);

~—> System.out.println("Enter the integer radius of a circle:");
— int radius = input.nextInt();

—> System.out.println(ﬁArealof circle is: " + (2 x 3.14 x radius));
input.close(); e
}
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o Single-Lined Comments:

///)This 1s Comment 1.
. // Some code
// This 1s Comment 2.

o Multiple-Lined Comments:

/*)This 1s Line 1 of Comment 1.

*/
. // Some code
/(*)This is Line 1 of Comment 2.
This 1is Line 2 of Comment 2.
*?This 1s Line 3 of Comment 2.
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onstantCannotBeReassignedijava g3

public class ConstantCannotBeReassigned {
S public static void main(String[] args) {
= n only be initialized once. %/
= 3.14,;
of a constant is illegal. */
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Yyl S
VariableCanBeReassigned.jg¥a g3

public class VariableCanBeReassigned {
- public static void main(String[] args) {

x A yariable cap_he initialized. x/ ,§,QL
—> fdouble| radius -\w
4 System.out.printtn{"Radius is: " Q:EEEEEE);
A

u@ d{ /* A varj may be re-assigned
/wﬁyA —> radius € 3.9;
4 qﬁ System.ouT.println("Radius is:

{h' System.out.println("Radius is: "

—> radius
—= System.ou pr1ntln("Rad1us is: "
by

for_as many %}mes as necessary x/
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s
e.g., Print statements involving literals or named constants only:

—7@ double(PI)= 3.14; /+ a name% double constant x/
System.out.println("Pi is " + ;'/ * str. 1lit. and num. const.
System.out.println("Pi is " +(PI ;g./(%,

e.g., Print statements involving variables:
—‘%tring "Counter value is "; /x a string variable x/
—pint Counter =(1} /* an integer variable x*/ ot 59 p/
System.outprintln ; W,é\{(;jfﬂ” il “"’W
S .out.printlnw'ﬁ j Y
@ =R /+ re—assignme changes variable’s stored value */
System.out.println (msg counter) ;
&)
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public class ComputeArea {
public static void main(String[] args) {

double radius; /* Declare radius =/
double area; /* Declare area =*/

/* Assig radius #*/
radius = aq7assiqn value to radius */
/ - /

/ x (Compute area */

area radius * radius * 3.14159;

/xtisplay results x/

System.out.print ("The area of circle with radius
System.out.println(radius + " is " + area);

/ *

}

/+ Prompt th

W Tt java.utjidTScanner;
public clIass ComputeAreaWithConsoleInput {

public static void main(String[] args) { @D‘AQ UQ@I I’F‘b

/+ Create a_Scanner object #*/
[Scanner input new Scanner (System. in) ;

");

/* Compute ea *

double area = PI x fadius) *

final double PI = 3.Mé329; / * AtﬁZmed constant for m */

Z2dius;) /+ area=mr?® «/

Z

/+ Display result =* s
System.out.println(
"Area for circle of radius

727

" 4+ radius + " 1is " + area);
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T

7t pudfey = -

q/h\wa!é

:D System.out. rlntln("Counter value is " +)counter])

@ counter = 2;

@System.out.println("Counter value i1s " + counter);
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import java.util.Scanner;

public class DisplayTime { \Rgi;:
évOSMS

public static void main(String[] args) {

Scanner input = new Scanner (System.1in);

/* Prompt the user for input */

System.out.print ("Enter an integer for seconds: ");
int seconds = input.nextInt();

int minutes = second 60; /+ minutes */

int remainingSeconds = second60; /* seconds */
System.out.print (seconds + " seconds is ");
System.out.print (" minutes and ");
System.out.println(remainingSeconds + " seconds");
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In tar & src, the assignment source src may come from:
e A literal

P

e A variable
int 1 = 23;
int j

e An expression involving literals and variables

int 1 = 23;

int j =( (2

e Aninput from the user

Scanner input = new Scanner(System.in);

int 1 =¢i§puf;hext1nt();l)

int j = 1 » 2;
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nguble(va!lue 4 *)(4.5 l /+* 3 coerced to 3.0 */
FAouble(value2 =) (H)Q; /* result of\+ coerced to 9.0 */
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@ I-ltln("di is " + dI) ,

L d2) KO
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"+ d2); dz

Write the exact output to the console.
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Consider the following Java code, is each line type-correct?
Why a_gdo Why Not?

double (d1) = B — - = (" ) Zgg 3
\ N P
String s1 =
(charjcl =" "

(doub

®







k= ¢
TC

|
—+

é)(e«czge />

<pint 4 a int _7 —@ int % =@

5/ k is assigned to s old value x/
4 @ k 1s assigned to j’s new value */
\f
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import java.util.Scanner;
public class ComputeArea |
public static void main(String[] args) {
—> Scanner input_ = new Scanner (System.1in); ’)7
(Fing? doubl

1
2
3
: 2
5

é —> System [ N ter the M)f circle:");
8

= 5
—> double (radiusFromUser)) t.ne
—> doublg 2 A x| TadiuskromUzer 4 PI;
_>System. .print ("Circle with radius " + radiusFromUser);
—

System.out.println(" has an area of " + area);
\

If the user enters a positive radius value as expected:

Enter the radius of a circle:

(©)

Circle with radius 3.0 has an area of 28.26

However, if the user enters a negative radius value:

"ircle with radius —-3.0 has an area of 28.26
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start of if-statement

BooleanEzxpression;

lse if ( BooleanExpression, ) { /% Optional x*/
Statement, 1; Statements »;

/* as many else-1f branches as you like */ BooleanEzpressiony
1lse if ( BooleanExpressionn, ) { /# Optional #*/
Statement,, 1; Statementy, »;

¥
lse { /# Optional x/
/* when all previous branching conditions ar
Statement,; Statement,;
}

%_/&ﬁ

= bwtzs/ | [
%92 772 | /gw,l?a/\gxr«?%?o/ll Hokrs o

auluzs b (Tl ) =% | ==

end of if-statement

True

BooleanEzpression,,

Statement,, 1 | I Stat: tn.2 [




Only first satisfying branch executed; later branches ignored.

[
| ipt > 1

1 b/

l§73fém OUC;Drlﬂtln("éilS negative"));
’_} 7
—Jelse i@ {/

bystemfgﬁfjg}%gzln("i is less than than lO"lj

} 7 N
\\éi:e iE(i == 10) |
/4 ystem.out.println("i is equal to 10");

}

else {
System.out.println("i is greater than 10"); \//

}
-

{1 IS negative
.



start of if-statement

True

BooleanEzxpression;

Statement 1 ,—b{ Statement; o }—o

. /* as many else—-if branches as you like =/
lse if ( BooleanExpressionn, ) { /# Optional #*/

7
~
BooleanEzxpressiony >

Statements.1 l>—>~ Statementz 2 '—>

False

>S<atemenl‘n,1 ; Statement, »;

1se { /# Optional x/

/% when all previous branching conditions ar
Statement,; Statement,;

True

BooleanEzpression,,

Statement,, 1 |

%M
@2 1) Dol esols bwtzs/ | [
Wﬁldaﬁ’s o( JGISZ ) M 2=

lﬂj(z /ZOJPQAE’WGFZDV\-Z

piolactes o *

end of if-statement




Only first satisfying branch executed; later branches ignored.

Té%b

X System out.println("i is negative");
}
Yelse if ({)< 10) ¢
[System.out.grinf7n("i is less than than 10"),}
}
else if(i == 10) {
System.out.println("i is equal to 10");
}
else {
System.out.println("i is greater than 10");
}

—



start of if-statement

A é'“%lz ﬂ'\a Gotomert,
_
if ((@eanExpressio ) { /* Mandatory */
4 @tatemenn T7—Statement, 1;

) { /* Optional */

... /* as many el - _[:ﬂzes as you like */
else if (@@ { /% Optional #*/
{Statementm ; Statement, 5;
}
else { /#* Optional #*/

/% when all previous branching conditions ar

Statement,; Statement,;
}

%M
ZlL'SQ 2 | /gw,ea/\g‘lr«%(o/ll M?(S/

aclaates o e M’ﬁﬁ =
bat, “Zooleawtéqw«rovtz

&Ialu{&'tes -b '&S& end of if-statement

Statement 1 H Statement; o }—0

Statementz 1 ,—»{ Statements o }——»

Statement,, 1 I | tat tn.2 r

Statement,




start of if-statement

A é'(%le 11'\ Giotoment,

True

BooleanEzpression,

Statement 1 ,—b{ Statement; o }—o

if ( BooleanExpressiony ) { /% Mandatory =/
Statementy 1; Statements 1 ;

}
else if ( BooleanExpression, ) { /% Optional x*/

Statement, 1; Statements »;

BooleanEzpression,

/* as many else-1f branches as you like */
else if ( BooleanExpressionn, ) { /# Optional #*/
Statementn1, ate ent,,z,

*

/ * Optlonal
when all previous branching conditions ar

Statement1 ; Statement,;
}

%M
[mce 1} |

(e ;e

True

BooleanEzpression,,

s/
Metw

Statement,

/gmle&/\&r«%m/ll
%olmz

Statements

Statementz 1 ,—b{ Statementa.o }——»

Statement,, 1 |

end of if-statement




No satisfying branches, and no else part, then nothing is
executed.

[
| ingod =@




No satisfying branches, then else part, if there, is executed.

[
| int i =@
if (@ <_OF{

K[ﬁystem.out.println("i

} -
clee if <@> {
X[§ystem.ou .println("i

} IS
else if(Zj:€:Z§D {
X(System.out.p intln("i

is

negative");

less than than 10");

equal to 10");

} 70{-? cm‘f
else )/
stem.out.println("i

greater than 10"):]

}

—

=




-~ -

. [~ -
else if (Score >= 70.0)
System. ouft=prin :
) =
=S .4,

else if /é
Q,

——

System.Out.

}

else {

SYStem.out.-rintl@ﬁigiy;
}

/
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String, lettGrade =§§Eﬂ>

Go ( Sfibopsaanim) . 0) |

letterGrade = "A";
}
{else 1f/ (score >= 70.0)
etterGrade = "B";
} §”0
(35?%{255 (score >= 60.0)
letterGrade = "C";

}

T (s > o)
[ |8="A5

3
e # G2t

{
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e}h@ : (,§>\=170>2o
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public class ComputeArea {
public static woid main(String[] ar

59;
{ /* condition of invalid inputs */

|[public class ComputeAreaZ2 ({

}

public static void main(String[]

System.out.priptln("Enter a radiu a

.out?ﬁrintln("Error: Negative radius value!");
else { /* implicit: ! (radius < 0), or radius >= 0 */
double area = radius % radius * PI;
System.out.println("Area is " + area);
}
}
args) |

-");

Scann new Scanner (Syste
final i;il- = 3.14159;
if

}

—iﬁlse { /% implicit: ! (radius >= 0), or radius < 0 */
élfystem.out.println("Error: Negative radius value!");

}
}

b) { /% condition of valid inputs =/
radius x radius x PI;
,ﬁ? ystem.out.println("Area is " + area);

doubl = [ﬁwmmm; ,7 i _g_, > 0 7:
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{System.out.println("i is >= 3");
{System.out.println(\"i is <= 8") ;
(\




A&(ﬁ}]ﬁ T Lotoment, 15, qut;de I-P ~Gntonads At O@,Wg Mm g

{System.out.println{"i is <= 3")}} }

8&&15ystem.out.println("i is >= 8");}

§ystem.outtprintlnd"i is <= 3")};}
ﬂ {iSystem.out . .println("i is >= 8");}
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public static void (String[] args) {
ANt = I1nput.nextInt();
System.out.println("i is " + 1); JML“J‘WP
) * both use and re-assignment,

daf 2 = O) 4
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public static void/main(String[] args) {
9lntf@£— lﬁﬂw—@
P 5




Gtoe of Unvalles - Iwzqacj e 4 tnalle o Other Bawh

public static void main(String[] args) {
int @)= input. n tInt

if (1 > 0) d? dfdm%MX"ﬁ A J¢\ J%Qdﬁyﬁ
_%gg(giggi;:a ~f}a new variable j =/

) -” l i D{Pcldvf’/( A A 0/7[%\@/‘3/”&

%%se 1 ‘iTA" JMLJ*ff

x —3; /+fla new variable also calded j #*/

Q) L ...} X
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é‘ao]z gﬁ leavzongy l”’mag l ( )se o(l 'l/Malpfe OIESAQ Iwﬂ— Qafane«b

1 |public static void main(String[] args) {
2 int@= input.nextInt();
3 if (1 > 0) {
@ in 1 * 3; /* a new varidle j */
o) .f( 7. > 10) { ... 1}
6 }
7 else {
variable also called j */
5 | [P0 (|
0| v
{_)System.out.println("i x J is " + @* ) ; X
2 |}

man (.-~ DY

L >
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intéfjk ingut.nextInt( :

int y=5 0;
if SGP=0) |

1 System t.println(1x is negativéib;
12 47/_,
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Operand op !op

true false
false true
F—«

’
1T
+ not the case that isPositive 1s true */
n("Error: radius value must be positive.");

else { é:— diﬂ
—)System.out.println("Area is " +@—> g;g*@*;

}
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Left Operand opl Right Operand op2 opl && op2

frue frue true

\/ frue false false
false frue false

S &, lalse false false

Int(); FE —
) = lage >=_4 ’
age < TT

/x_young +l/ } —

lsTelse if (1s0IdF Igh && 1sNotTooOld) {[/* middlefagm( }
XLelse { /% seni¢z */ } ’[ 'T -




o) Zo (O o/ WMt Te% 1
o 7
Tst 3
Left Operand op1 Right Operand op2 opl || op2
false false false
frue false true
false frue true

true true true
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Relation Negation Equivalence <\legt }) ’

(\i},\_j) OENOEY i (<3 5 =

i>=J | (1 >= 3J) i < 7

i< | @i ) i &3 <@

! : : . : E:.
i <=3 1@E <= 9) i > 9 JQ/%;

} [

J
., |€quivalenttod. .. ( . i< 3

7% on 1 *

}







- true false

—false true

—false false

B 1 Bg

frue frue
true false
false true
false false




/172 uo\/<ai‘a/[ low : AWIZMEM {

if(E; <= 1 && 1 <;lek { /+ Action 1 =*/,} _ @ -
(else) {3/% Action 2 */ )} L(Q_C_C (,_f_’f)
i <0 |] 1 > 10
)
e When is Action 1 executed? false
. WhenEActionZexecuted? frue (i.e.,i >= 0 || true)
/L
Jifi < 0Ge)i > 1) { /+ Action 1 +/ )
lse {T/*/—Aﬁction 2 %/ }
e When is Action 1 executed? - false
e When is Action 2 executed? frue (i.e., i >= 0 || 1 <= 10)
-1 9 0
_—

-G
0 1d
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i = (1<) || e

o I?/O@M
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= (oD Il I(z0

1 = [0t 1 0




Tb Mo\/(aja/l Low : lpglanter

if(i <0 || 1 > 1@ { /+x Action 1 x*/ }
else { /+ Action 2 %/ }
* When is Action 2 executed? g 0 <=1 && 1 <= 10

/* Action 1 «/ }

+ When s Action 1 executod” [
.+ When @fcn?executed?_

lf(l < 10 | 1 >—E) { /+ Action 1 X }
els:> L- tion 2 +/ }

+ When s Action 1 execute? [
+ When s Action 2 executed [
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boolean % %s
Loollza/k % =t 5

boolean v =(Jalsg/;
N
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Lhovt— Croeut Euplucton :  Z&

Left Operan

System.out.println("Enter x:");

int x = input.nextInt();

Systgm out println(" Enter' y:"); (lﬂ
7 1

{
.print n( y / X is greater than 2" );
}
else {
- if(x = 0) {

System.out.println("Error: Division by Zero");

}
else {

System.out.println("y / x is not greater than 2");
}




Showt = Croeodt Tupluston - |

T
Left Operand op1 Right Operand op2 opl || op2 |—%E|:=O f !j/bl

=’ fiiﬁﬁ [ falss
-—.>

false @
;Pb frue

System.out.println("Enter x:");
int x = input.nextInt();
System out prlntln( Enter y:");

[x>2 1| X-=0
1/3)> % preth.

System.out.println("Error: Division by Zero");

}
else {
System.out.println("y / x is greater than 2");
}
}
else {

System.out.println("y / x is not greater than 2");

}




Short - Crotudt, Typlucton s lommon Enwoy

&t b
X=0

4/ .
&%IA :zE;; O &I“'O
/7
Short-Cip€uit Evaluation is not exploited: crash when x == 0

if (v /x> 2 k& x 1= 0) {
/* do something */

}

else {
/* print error */ }

C"”f}" Wl;@w A==0

Short-CirClyﬂEvaluation is not exploited: crash when x == 0

if {y / x <= 2\|| x == 0) |

/% print error x/
}
else {
/* do something =/ }




Sﬁnmm_p_d@mg ordkees Wil T-Gotpts

System.ouf.prifit1n("AY))
<

}

bi £ {
bystem.out.printlni{%ﬂﬂ;
}

—>if m{

lgystem.ouf:D intlnigzﬁjl
\ 7

else {
System.out.printIn("F");

ri;ku

[System.out.println("A"Lﬁ

else if (MAFKSIS=NT0)
System.out.println("B");

}
else if (marks >= 60) {
System.out.println("C");

}
else {

System.out.println("F");

«
—r1v
—




meré‘e : Omb?p‘m% /ondrt@s_ .—c —o0

es-this p_rogram-a S print exactly one I|n ? @

% rintln("x < N D VMM[T”PIQ, (Tﬁ‘z 104—%”/7)'47
lfi (o = 1oy )

(10 <= x && x < { pZintIn("10 <= x < 20"); }
Tf£(x >= 20) { prlntln(" >= 20"); }

rint exactly one Ime’?

(1

tln("0 <= x < 1NO"); }

lse i = ) 1ntln( 10 <= x < 20");
e 1f(x/>= 20) { prlntl),f >= 20"); 1} (:)

N . - . : X< =
hi ified version is equalew (x>

\9{/‘ 7‘ s V)oﬂ——wf//é"ff

i:&'

i \ ntin("x < 0"); } g;b
e 1 { println("0 <= x < 10"); }
else if ) { println("10 <= x < 20"); }

e { Zrintln("x >= 20"); }







If we Iya/ve a single if statement, then having this order
if { System.out.printlH("x > 5")@ }
else 1 ) { System.out.println("x >= 0"

)i}
. o7 AT
iS¢ fferent hav7ng this order

7
i { System.out.println|{"x >= 0") /}
—jelse 1 { System.out.println("x >= 5"); }
/
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grauateW1 T =|"Pass"} TEQI: che:
} JVPC( TC 4
else if (gpa (>=
graduateWith = "Credlt"°
} mové J)?P[//‘
else if (gpa {
graduateWith = "Distinct]

} — C
else if (gpaw{af@[y

graduateWith.%>"High Distinction" ;

—_—

} —

2¢ 34 f %Y



" Lyvov: ©lessmg Be

l——

Confusingly, braces can be omitted if the block contains a

single statement.

final double PI = 3.1415926;

Scanner input = new Scanner(System.in);
double radius = input.nextDouble() ;
—SJ[Ef (radius >- 0l

System.out.println("Area is " + radius * radius x PI);

Q

Your program will misbehave when a block is supposed to
execute multiple statements , but you forget to enclose them

&within braces.

final double PI = 3.1415926;

Scanner input = new Scanner(System.in);
double radius = input.nextDouble() ;
double_?rea = @ %

—Ppif (Eégéﬂé_ZE_Q){ (7
Xlarea = radius * radius * PI;§

-%>System.out.printlnthrea is " +<é553}%

—

Test (e
edas =(C>

=F




,[Iommm gwovz MTQFM 4@%’(00!04 TES'l’_ &9@
YM{MS = @

Semicolon (;) in Java marks the end of a statement (e.qQ.,
\JaSS|gnment if statementnr %WW /

if Fagtup >= 13 ¢ WWJ//*’/M(

+>area = radius * fadius * PI;
éSystem.out.println("Area is " + area);
}

L]

This program will calculate and output the area even when the
input radius is negative, why? Fix?



fomwtowt Ewov ’UavMe AJot 7»%/]% %&m@wm‘

_ouw ‘“é V

String raduateW1 h
if (g;l;éﬂ‘ =7.5) {

else if ( >= 4) |

)(graduateW' h = "Distinction"; }
else if (9£2?>= Ju9) 1
><graduateW' h = "Credit"; }

else if (gg§é>= 2.5) |

Y graduateWith = "Pass"; }

)(graduatelith = "High Distinction" ;

14

}

Tst e

éﬂ?&

@,

A RE) Im\//
1




&)mmm Lwor: Amlgaous else”

AN i

if] % z/mi

@D ( {

xL System out println("x 1s larger than 100");

@{

> System. out. prlntln((—ﬁis negatiVEF);




Eﬂ Z;ﬂMOA (?é4>“ .

else {
i1sEven

NOITIIT
i (tsEvep —= {

Systémjout.println("0dd Number");
}

else ({
System.out.println("Even Number");

}

Y
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@—aclion P

>

loop-
continuation-
condition?

false

true

Statement(s)
(loop body)

mach-ileralion |

false

(i < 100)?

true

System.out.println(
"Welcome to Java');

—

/01 HtS
/5 00{7/6
ST

Hao m

(
How) vnony( tmes 5

imeSs 1




«Po(,[oop : Tmcmg/

for (int

}

ﬁme — I

o
A ﬁmw/wf

" (< o
O

i=20

) (i)

System.out.println("Welcome to Java!"

T e

) ;

d

/

.?

i <100 Enter/

Loop? | lteration Actions

0<100 1 print, i ++
True \ 2 print, i ++
drue || 3 print, i ++

\

A

BNl ¥

alse

7

How mAvEf

How Mo Ses 7 “wAtIV\ C-.-Y" exepated ?

s S 'icioo ﬁl@dzed(z

[0, 24 ] 'fz/@

emfa

o



,[;,,Zoo?: A\fe(«mw% Gtz me{ /" M f
71 7&Wo"w

[
a%for (m i < 100Q
‘ System.out.println("Welceme=to Java!");
}

o The ‘initial-action” is executed only once, so it may be moved right
before the for loop.

o The “action-after-each-iteration” is executed repetitively to make
progress, so it may be moved to the end of the for 1loop body.

o the 0190\/2 7@/’,4)0'7 W%J, be ye-viten 48




Lo : & 1 ]
fllw AOOV Hocre (V) &QMJC, = 24T ___J_
LCompare the behawour of this program @
@ (int @unt =} oune < 108; €
System.ou prlntln( 'Welcome :
)
/<-7;=-
and this program ) >

for (int @; éount ﬁ & : ) | [ +
éSystem.ou .println("Welco o Javal™"); % 2% Z {

}

-

S&o Are the outputs same ord|fferent(/¢ El EER
N [0, M

() ?
SCautt, OOZV\JC ¢ loo (ME,) Lount 4 Zol I
O Ll | ¢ 2;(?’[
T 3 < >l ( 2 022_,2»@7
> leor 1| B
q Ing ©
00" | wocio £ mexl T



,l}y,éooy - Tz (2 %e‘ :%

A)PFOome c -2

Compare the behaviour of this progra

7728

int count =@ — ) &
for (; count, ) | (? 44\—] /@

stem.out.println("Welcome to Java " +@ L R

/* count = count + 1; */

and this program

int count (kj leo /oD
for (; count‘

System.out. prlntln("Welcome to Java " @+ ST
/* count = count + 1; #*/

}

Welpme <o

l«)e[o‘vv\zw - @

Ave the 0kptS gwe ov olz#ﬁe«evtt 4 [ ele -
Y o Feotas : 00

%




Ly Loy - Do (3)

Compare the behaviour of the following three programs:

‘1
for 1nt1:@, 1@, ‘

System.out. prlnt( 1);

S
\ Output: 12345

Nvt:vm@
for ;1 <—§>, ) |

System out.print (1) ;

Nesox]

Output: 12345

' | =
int i _% 0 T <=0 | cef | pat
,.‘;olr +; = { l <= T | 2 2
- System.out. prlnt(@, } 2 2<= T % 5
|
. S e<=& 7l @ &
Output: 23456 " b T



W@, - Laop - o

Eount_<_100 %

y .out.prinn("Welcome to Javal!™); ’7[;7/< _ 5 —

count ++; /*,A?ount = count\+i—,‘/*/ ), /
} N\ (6( ‘——->

\\V,./

A WZ o ekt 7
g

WMM count = 0;| ,Z;[_(‘e
loop-

y
continuation-
condition?

false

(count < 100)? L

true

Statement(s)
(loop body) | System.out.printin("Welcome to Java!™); |

count++;

I How mavg] ties 75 T<loo cheeked 7
—BHow oy Tangs 5 ¢ Wm’c[n C---> exeoatel ?




mkd@,ém]?: Tmcmg/ Eg> (Ozj b2 -3 € :JZ’Q,

— g,a'f/v"ﬁ
#oST

Y T o - e

System. out prlntln( 'Welcome to Javal!"); | // .
(J++L /x j =3+ 1; x/}

j <103 | Enter/Stay Loop? |Citeratio Actions

3<103 True print, 5 ++
4 4 <103 (True)) print, 5 ++
5 5<103 rue print, § ++

2)| 102 <103 (iTruQ 100 | print, 5 ++

103 <103 False = -

Aow mAvrd s S "T<loo’ Mdmd7

How Mol Twes s “Wmt[t’l C-->" exeoutenl ?




dml{?,zéooy - Do 4y

)

Compare the behaviour of this program

int count

while (cou {

System.out.printlng®Welcome to Java'")
/* count = t 1; /00 ’F/w@
}
A/ and this program
int count i') .
hil j
while (count( L[5 [@

\
System.out.println((Welcome to Javal™) ;
Goimi ) /- count VLTINS 00 S

: |

J
Lowtt, Lount < 100 | Trouctpl. bontl, | Pount, <= 0O

I’revaLtM




o Loop - Doz (2) elome < - O

Compare the behaviour of this program

int count =
~while (count(< 100) {
" + count + "I");

1> Sys .out.println("Welcome to Java
il
count ++} /* count = count + 1; */

}

and this program  J,

int count 4:9;
while (count’(<= 100) {
" + count + "I");

€;S out.println("Welcome to Java
count +4/; /* count = count + 1; */ —
}

]

ﬁh@ 1%2 &H¢UiS Q%MQ oY dk#lﬂ@ﬁt(z L)ehﬂﬂe -=-



B lownt =€ 2 X
fomp«d /_oo? . brearse (D Lourt = Lount € 2

Lunt €= 2l

System.out.println("Enter a_radius value:");

doubleq/@@ = iﬁput.n—eéthub7ﬂ);
) =3 2
——?whlle (radius >= 0) {
—;double area = radius x radius * 3.14;
eSystem.out.println("Area is " + area);
ut.println("Enter a radius value:");

adiu igpufT extDouble();JG
ZFSystem.out.println

("Exrror: negative radius value.");

Tt 3:
Yﬁdzﬁzz
s = >
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/,:)mw«lol /_00'17 bease (2.1)

w% N = 2

= input.nexT.

System.out.println("Exror: negative radius value.");

..' s >= 0; ’} _27>=0 -F

1 7SAJe
\f.SAJ.?_/‘__r, T

J
Skt 12y
System.out.println("Enter a radius value:");
double radiz? input. neXtDouble(), YCAMS =
boolean isPositive @ 0)g 17
Bnile > S[2
—double area = radius * radius x 3.14; 2X2*‘§[¢ T;&t 2;
—System.out.println("Area is " + area)
—System.out. prlntl "Enter a radius value:");
—»radi

A}
System.out.println("Enter a radius value

1 :'N;
2 |double radius input.nextDouble () ;
3 | boolean “ (25 )0) @ C 2( 0
2 funi e "’g.T C Oxsilr’
S double area = radius x radius 3.14

System.out.println(

. i 2% ¢
7System out.println("Area is " + area); ]
' )

P3¢ 3L

1Error negatlve radius va ij




/A\)M}M@l Zoo'}7= Lrecse (2.2) =

0 Whet zﬁ We delete the u’m{mfe ot lweq ?

1 | System.out. r'izntln("Ent% a radius value:");

2 | double @E% = input.néktDouble() ;

3 | boolean{sPoadltive) = radius >= 0; 3 X
—w@wm’le { =X 504

5 —9doublearea = radius * radius * 3.14;

| : 2K 2¥
6=9—> System.out.println("Area is " + area); 3 M
75— System. og ; )

t.println{"Enter a radius value:
8 'g'radius|= input.nexfD ;
_@l ﬁ / //’, 'z AN, 7 2/7 ) }

10 |System.out.println("Error: negative radius value.");

Test 2

fonsole




Jor- Loop <> Jde-ko!

e To convertawhile loop to a for loop, leave the initialization
and update parts of the for loop empty.

lwhlla
/* A thHS */

I

IS equiy alent to:

forL_;(é);_) {
/% Actiohs x/
}

To convert a for loop to a while loop, move the initialization
part immediately before the while loop and place the update
part at the end of the while loop body.

rf/* Actions */
}

is equivalent to:

7int 1 H
while {

=9/ Actions #*/

—ﬂl ++;l

}




4(&4 fonditon 18, Bk [ondtion F&
/(E 3.4 &) == ’]7 I ;8_,

 When does the loop exit (i.e., E_LQQ repeating Action 1)?

—pwhile (p &s&(q) { /4 Action 1)/ )}

i [7 % —eX /r‘fﬂu/(b’o/l

97(('& 90"0’(1‘:0'4 = /_(&wg é‘wp{rf'za/l)

e When does the loop exit (i.e., stop repeating Action 2)?

—s|while®) 1 (d ( /+ action 2 «/ )

(F ”%) /(F ll%) = lp 2 /g/

&m/l o\



é’fag éw)(ztzwk 8. E?(fk Mfffo/t: Exescce

Consider the following loop:

int x = input.nextInt();
while (10 <= x (L)% <=-20) |
—»/* body of while loop */

}4'\
97/

compiles, but has a logical error. Why?

] thie (T K
Sﬁ@%—@u’ﬂk _— plway) e

qp o

< s O

Lxﬁs_&dm J/ J/[IO>7(,ZZ 9(>;o\

/(n<-7( 17 <29 ° ° J |
& ©.

= OOO< x) & 'Cx<->o) i P
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Lopsiotionc] Fokp - Duoege

Problem: Given an array numbers of integers
L 5

print |t§ average* 0 < 0 | e

e.g., Given array {1,2,6,8}, print 4.25.

D E | T<reogt
sum @umbers[ 0 ; ‘”.‘ v/\ = lel V\SC' o< < WI—
} Jum + /rf = 'U | (<4 T
ouble average = ((double) su
S| System.out.printlmr("Average is " + average)

Mm = Jum + ns[l]
Tt (e 1
At Gbers) 1NQEIEE

A




Z'omy\,{%&tmal /VvoUPM =Wmta% —ga&wavo(s

Problem: Given an array numbers of integers, how do you

print its contents backwards? ﬂ
e.g., Given array {1,2,3,4},print4 3 2 1. 2

Solution 1: Change bounds and updates of loop counter.

[
for(int i = numbers Aeymeiala — I L >— (0 Pl ol —— ,qg[ni‘
System.out. prlntln numbers ; éJ/\ " ‘J
; 4’( =3 J) L——>{

(T + _pot_ndet =3] (pm /el CTSTE s
Solutioh 2: Change mdexmg% 2 % T 10 @]

=

for(int i = 0; i < names.length; i ++) Y L/%’ C
. - , -
-I%System.out.prlntln(numbers[ names.length - 1 - 11);

} - /
/

| 7
@_@,JI_F z g(déh m,,,l%,\zlin) AE

)
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zzmwﬂ@al /VVOH'EM : EYMEI%! Q [gmm—é'pmied At

| System.out.println(".)
—> Sy je (()

System.out.print ("Names:")
7 % ZZTmNN " ’7‘ nam &
- > ).A N ', i
y S4=a=m V ’

) ;

W M( (‘( 70_01[7

Ao, Ve, Pty

(onsole.
omes - Ahw, e

T < vanes leagth. | nameSTT) | T< vames.legth - |
D<)7 TU H/‘qu” 1< 2 TU
> T

2¢% (/| "Ba" | 242 @
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oual Ko Mot @LZ?
1—pintl_ ma a b
ge for.:(in = N< engthy i ++) A(O] > aLO \?
if gali)) > max [max—a i)

g ;ystem.out.println( "Maximum is " + max) NWQ/
j%lék Tlrcaleph | alt] HEEEER

WIRN)) N o <
1@\{{{?& Pt T_ Ael>2 A @2 @2 & Ko
0‘“%@&4@? 1<b T|@)sz  ¥EC

L 2
@|@|2<k Tl T
]
max




Q: What if we change the initialization in L1t0 int max = 07?

Va)

UV
int max = @; _l__]
for(int i = 0; i <\a.length] 1 ++) {

%‘i;f \a[i]>max {lgx—a i < O £

}
System.out.println("Maximum is " ’

Y

calegh | ali]l 4 O 2
0<3 " T|-> B %;z =, .
<> T|-4 cgzo

gl = L e
—F

max



Q: What if we change the initialization ir{\ato int 1 = 17

[
Fos’fﬁat’l U 7 AI;/!WA Aooa/

int max = :
%for(lnt 1— ;"1 < a.length; 1 +4+) { mﬁX: &CZ}
if |am > ma;\) { }max— a[l J
4
5

} \

System.out.println("Maximum 1s " @
1< Q. legth

L
o
Z




"+ max);
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N )
int[] ns = {2, 3, -1, 4, 5}y - % _
#9 boolean soFarQnlvPosNums IUZYS(OA 1
3=int i = & -V_éml 0
4 |while (G < T
5--§ oFarOnlyPosNums = FarOnl && s[i] > O
6 = 1 + ;
7 | glopm@ 2. (5ol >0)s
T t¢ ws.leng%
V)
Qo< ¢ 7
Dl1<t T

@'24@/‘[‘
Gzt T
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L~> To thee st lealt 0nC /%71%97.
Four possible solutions (posNumsSoFar is initialized as frue):
1. Scan the entire array and accumulate the result.

for (int 1 =<§;9§_§ ns.length; i ++) “
pos r@posNumsSoFar & ns[i] > 0; }

@Scan the entire array but the result is not accumulative.

for 0;) i ~nsJtemgth; 1 ++) {
/+* Not working. Why? */

@ The result is accumulative-untitthe-early-exit point.

for (int 1 = 0; osNumsSo@(&M ns. Ior{n@ i ++) |

posNumsSoFar = poS sSoFa ns[(i] > 0; }

he result is not accumulative until the early exit point.

for (int 1 = 0; posNumsSoM.le@ i ++) |
071 7

posNumsSoFar =

ns >
—_td] - cr
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410#;— Cronit, g AW%J’ Tn Aexrfg,

Scanner input = new Scanner (System.in);

int[] ns = new int[howMany];

for(int i = 0; i < howMany; 1 ++) {

v
System.out.println("How many integers?");
int howMany = input.nextInt(); ‘3 T& &\SE 1; ~

System.out.println("Enter an integer");

ns[i] = input.nextInt(); } /[est &.SQ ‘2;&%/

System.out.println("Enter an index:");

|in @ = input.nextInt Q;—\ §

it(ns@T s 2 == 0) 1
System.out.println("Element at index " + i + " is even.");

}

else { /* Error ' ns[i] 1s odd =/ }
9‘(/3\ 1 2

AN

X
>



410#;— Cronit, g Awogjl, Tn Jexrfg,

Scanner input = new Scanner (System.1in);

System.out.println("How many integers?");

int howMany = input.nextInt();

int[] ns = new int[howMany];

for(int i = 0; i < howMany; 1 ++) {
System.out.println("Enter an integer");
ns[i] = input.nextInt(); }

("Enter an index:");




410#;— Cronit, g AW%J’ Tn dexrrg,

ONOOOGOP~WND —

©)-

Scanner input = new Scanner (System.1in);
System.out.println("How many integers?");
int howMany = input.nextInt();

int[] ns = new int[howMany];

for(int 1 = 0; 1 < howMany; 1 ++) {
System.out.println("Enter an integer");
ns(i] = input.nextInt(); }

System.out.println("Enter gn index:");

or odd ns[i] =/ }

S

Tt e 11

N\

Test (e ‘ZQ;; )

{

+ " at index " + i + " is even."); }
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Scanner input = new Scanner (System.in);

System.out.println("How many integers?");

int howMany = input.nextInt();

int[] ns = new int[howMany];

for(int i = 0; i < howMany; 1 ++) {
System.out. println("Enter an integer");
ns[i] = input.nextInt(

System out.println( "Enter an index:")

|1nt nput nextlI
x@ |1f < ns.length) && nS[l]

)

println(ns 1] + " at index " + 1 + " is ‘even.
else { /* Error: invalid index or odd ns[i]

*/
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for(int - = 0;(1 < a.length{

(int ; § < alength; j ++) |

b}

(- =D
o (- D

- —_—

1?
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forfint (i ,= i <{a.len ;o 1 {

—~for(int j = 0; j <[a.lengt F o++) |

System.out.println(" (" + 1 + ", " + j +
b 0o | 2
L J

K » )
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/% Version 1 with redundant scan x*/
int[] a = {1, 2, 3}; /* no duplicates #*/

boolean hasDup = false;
for(int i = 0; i < a.length;

hasDup = hasDup

-
@
3
4
@ for(int j = 0; j < a.
8

W N WD =N =T
)
)
®
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1 | /% Version 1 with redundant scan *// F—‘*lfe
2 |int[] @= {1, 2, 3}; /* no duplicates =/
3> | boolean gs@= false; /\(03 ﬂCOJ
43for (int ()= 0; i < a.length; i ++) |
5 %for(int @=g,- < a.l Jo++) | =7
6 hasDup = hasDup | | ((i = 2'5&& alil] == aljl); \
7 } /* end inner for #*/ /* end outer for */ ,
8 | System.out.println(hasDup) ; J ’
i 31 1i!'=7 1] ali] == alj] hasDup
//1,%( [ 010 false 1 true e
g 0 frue
2 frue false alse
A frue false false
v 1 false true false

1
1] 2 true
Q) true
i @ true
2

2 false

N
\ o
I
oy
)
D

WN =N =
)
@
®
)
73
®
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2
3
4
5
6
7
8

/* Version 1 with redundant scan and no early exi

2 o

int[] a = {4, 2, 4}; /* duplicates: a[0] and a[Z4f %/
boolean hasDup = false; N ,2*\
for(int i = 0,01 < a.length; i ++) { A@/ 2 )|/4
for (int j @5 J .length; J o++) 6\ \¢>/\//
hasDup = hasDup (i '= § && ali] == aljl);
} /* end inner for %/ } /+* end outer for =*/
System.out.println(hasDup) ;
il 4 |it=3|alil |alj] |ali]l == alj] || hasDup
r §/ T false 4 4 true false
0 true 4 2 false (\)\
? true 4 | 4 true
170 true 2 4 false true
1|1 false 2 2 true true
1|2 true 2 4 false true
210 true 4 4 true true
2 | 1 frue 4 2 false true
2 | 2 false 4 4 true true N
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1 | /% Version 3 with no redundant scan +*/ A/zﬁ
2 |int = {1, 2, 3, 4}; /* no duplicdtes x*
3 boo][.iafl a;Du = i‘als;; ’ g ’ d’v //QZ j
4 |for(int i = 0; j< a.length && (UhasDup); i ++) { |
5 | for(int@=@; j < a.length && !hasDup ; j ++) { |
6 | hasbup = ali] == a[j] ; O |
7 } /* end inner for */ } /* end outer for */ o 2
8 | System.out.println(hasDup) ; o S |
CLO>><— i ali]l | al3j] | al[i] == al]j] hasDup 1 2
%W‘ 1 2 false false 7 3
1 3 false false -
(l o) K 1 4 false false
i 2‘) 2 3 false false
ZW 1 2 4 false false
IWV‘EU 3 3 4 false false
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/* Version 3 with no redundant scan:
* array with duplicates causes early exit aA~>
*/

int[] a = {1, 2, 3, 2}; /* duplicate azl] and a[3] *f

— <
| or(int j =1 + 1; j < a.length(&&

boolean hasDup = false;

or(int (i = 0) i < a.length &&

<hasDua = afi] == alj] ;

/* énd inner for */ } /* end outer for =/
System.out.println (hasDup) ;

T\~

>
i |3 ]atil | al3) |ali) == alj) ||hasoup )
0 |(1 1 2 false false M{
0 g’; 1 3 false false W l‘\” O
0 1 2 false false N JJY“
2 2 3 false false
@ 3 2 2 true
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' boolea userWantsToContlné;ei bﬁ / dﬂ[
'while l-lgjo&)ntlnue) %ﬂ J\Q L}/ “ &(/I

/* some computations here */
String answer = input.nextLine();

userWantsToContinue = answer.equals ("Y");
}

Ef@ﬁm\‘a e
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for (int i = 0; (<€) . lengthy i ++) {
System.out.println(alli));
} a(él




Ammaa Looe Tmpeoper Uw’&iﬂ o [oo}; louater

Does the following loop print all slots of array a?

o~ 2] 9] &€

Lrﬁyst:@m.out.rintln <i[-£ ) ; . /
L5

T | (pGd

=

4 ALY b

2 | m

>) 6Gl  § p70EE

(F A Tl X
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5
2>

OF;

St i answer = i1npu ine
boole erWantsToContinue
“while ((userWantsloContinue) {

me computations here */

answer.equals ("Y") ;
/* stay condition (SC) */

U oner fo (ot 0

= Mt efwﬂ/J(”Zm 5
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—>1nt1=alngth—l 2

while —
System.out. prlntln Q Ae‘/’ QXZZ
%é:l;le (1 < a.length) { ._[ < T ]é’l'/

ystem.out.println(al[il); 1 ++;

a/\J [
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Semicolon (;) in Java marks the end of a statement (e.qg.,
assignment, if statement, for, while).

P | N r /
int(] ia = {1, 2, 3, 4); 7 w7
[for (int 1 = 0; i <107 1 ++)} | 7l PM/“/

System.out.println("Hello!");

}

e r ) p A [
Output? ok e Sy T /77'

Mello
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i . ~Compile-Time: Classes Run-Time: Objects
Real World: Entitiqapnt (definitions of templates) (u@ templates)
2son

D)

éerson )
ﬁm; “Jim” Cname)
@ :&- jonath. @@

height)| [ 1.80 ceight’ 3
ﬁma’&/tij@rtp /92
class Potint { Point Point
double x; x 2 <—_’ X -1
double y; p2
} y 3 y -2
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b A‘person)is a being, such as a human, that has certain
attributes and behaviour constituting personhood: a person
ages androws on their-heights and weights.

Cimple

ﬂl&ts})n a two-dimensional plane are identified by their signed
distances from the X- and Y-axises. A point may move
arbitrarily towards any direction on the plane. Given two points,
we are often interested in knowing the distance between them.

/\
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* Attribu;és.
* These are variable declared at the class level.
* ALL methods may use them.

newWeight;
newHeight;
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public class”Person {
public clasy Persop

*x Attributes.
* These are variable declared at the class level.
* ALL methods may use them.

gh®; /* Kg *x/
+ /X meters x/
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public clas lﬁerson/{

Attributes.
These are variable d
ds may use

String nationatli
double weight; /%/kg */
ouble height; /% meter

/%
* Constructors.
*/

public

Barsadl(s

weight = newWeight;
height = newHeight;

et
nt@, doubl@ double newHeight)| {
age = newAge;

- (74l
7 Ha
eclared at theTtass' level.

them.
mt 1(; ja"""%"'z
Z}.; s &

s x/

h

public class Tester {

}
}
Pl

public static void_main(String[] args) {

*)i -2 Person (ip = (pew)Person(45, 1.72);
- (@' Person (62 ;
yd < ) erson

<, -z o ASQ

}
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public class Person {

/*
48>
/
lity; @ é_z

* Attributes
v /% kg x/

y /* meters x/ ‘H’”‘f ﬁj‘e

fght, double Reight) {
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public class Person {
/*
* Attributes
*/
int age;
String nationality;
double weight; /* kg */

double height; /* meters x/

/%
* Accessors.
*/
. double getBMI()
double bmi 2t
return bm " J
} bubtic

h _ ﬁe [2€
aﬁ‘f o =
7%?(( o ﬁe 2

7 4
/ %é: n. A@J

class PersonTester { °

public static void main(String[] args) {

Person jim = new Person(45, 72, 1.72);

Person jonathan = new Person(62, 65, 1.81);
[ O

double jingMT =ik getBMI();

double jonathanBP gcyfﬂﬁffygetBMI()l
System.out.println("Jims BMI: ™ + jimBMI);

System.out.println("Jonathan's BMI: " + jonathanBMI);
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public class Person { 7Y S
int age; . ) Al T

String nationality;
double weight; /* kg */
double height; /* meters x/

double getBMI() {
double bmi = this.weight / (this.height % this.height);

) return bmi; | WA%/’ i l/\P

“=% void gainWeight(double ameuat) { ES
Ih:s w 1ght = tiis. welagﬁ + amotrt;

o
} \Y Lfﬂ Person jim = new Person(45, 72, 1.7fTT
(Z t Person jonathan = new Person(62, 65, 1.81);
Q- | € \
- 1. ouble jimBMI = jim.getBMI();
! <; ouble jonathanBMI = jonathan.getBMI();
w- 5@?5 7 ystem.out.println("Jim's BMI: " + jimBMI);
h. T2 stem.out.rintln("Jonathan's BMI: " MnathanBMI),

.-a'..elght(a), 74
atitan éainWeight(?

= jim.getBMI();

é@:. Ag%ﬁi System.out.println("Jim's BMI:

jonathanBMI = jonathan.getBMI();

System.out.println("Jonathan's BMI: " + jonathanBMI)

e a!(
l( d‘”ﬂ
C%CHUPLyn

ot e

" + jimBMI);

(“l




M@/w[&% Uach (]
Letsye 1



E%M . Afﬂl @
/e Cls: QW'@






/’0177% op 1 /Av?/,\J;lPS . Prendue 7;/;78

1 |int 1i,= 3;
2 |dntj3°=(ij System.out.println(i == 3V; _
3 |int k = 3; System.out.println(k == i && k == j

! L%J 1

C
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o€ P’ a-nol pl puli 9

1 | Point @@ e 9 3) T -f;o He Joee 9%?[17
2 P01nt f 3. ) System out. println A

3 Pouvt@ new P01ntO 3 >

4 | Systme.out.println(p3 l @ p3== p

65| Systme.out.println \p Xe&& p3.y =

6 | Systme.out. prlntln(pS’ S~F='p2.xH& p3.y ==

class Point { [’d
double x; _( ﬁaf;e},f;@ ,’ZM
double y; (¢
Point(double x, double y) {
this.x = x;
this.y = vy;
b
b
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Problem: Consider assignments to primitive variables:

int i1 = 1;
int 12 = 2;
int i3 = 3; 0o 1 27
int[] numbersl = ﬂll}(lZ) CEQ
int[] numbers2 = hew int [numbersl.length];
-_—
for(int 1 = 0; 4 < numbersl.length; i ++) {
b 2011 = b 1[1]; ~
}num ersZ[1i] num ers__[l] VISZ[ﬁ]:- 4&1&7—:{

182 (1] = el {27
System.out.println(numbersl ) ;
System.out.println(numbers2 ) ;L

- )

numbersl [@] = '4; L”
(0]

0 2 (@) el DO
o I B S O

£) l




Problem: Consider assignments to reference variables:

Person alan = new Person("Alan");
Person mark = new Person("Mark");

Person tom = new Person("Tom");

Person jim = new P rson("SIﬁm); =
Person|] personsl@__{‘afan, mark, tom);
Person|[] perso = new Person[perso‘ﬁsl.length];
for(int 1 = O;@< personsl.length; i ++) |
rpersonSZ[i] = personsl[i]; '}

System.out.println(jim.age)
System.out.println(alan.age
(

7
)i
System.out.println(persons2[0].age); 1—

personsl[0] = jim;

personsl[0].setAge(75);
System.out.println(jim.age); @
System.out.println(alan.age);
System.out.println(persons2[0].age);

—_ a3
A W © 00 N O S WO =

pérsonsi[U] .setAge(70); —S O .

%oﬂJ] ('D]
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Person alan = new Person("Alan");
Person mark = new Person("Mark");
Person tom = new Person("Tom");
Person jim = new Person("Jim");
Person[] personsl ::cgaiip, mark, to

Person[] persons2 = new Person[personsl length]; O

for(int 1 =00 O< personsl length; i ++) ’
persons2[X] = personslb(
persons1[0].setAge(70)

System.out.prlntln(jlm.age),
System.out.println(alan.age); 01&&3
System.out.println(persons2[0].age);

personsl[0] = jim;
personsl[0].setAge(75);

(7
System.out.println(jim.age); 7W€<T
System.out.println(alan.age);

( [0].age);

System.out.println(persons2
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.| "Alan’

AR

3
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=

.setAge (75);
ystem.out.println(jim.age) ?5
System.out.println(alan.age);
17 )| System.out.println(persons2 @

.age)70
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0T T methont ¢

«pyetod s ook of cody

1P "

{—
T
l/* implementation of method m */
)
¥

T, p
e The Header of a method consists of:

reusable via its name.

o Return type [ RT (which can be void)

o Name of method [

o Zero or more parameter names [ p1, po, ...
o The corresponding parameter types [ T4, To, ...

e A call to method m has the form: m(ay, ao, ..., an)
Types of argument values ay, ao, ..., a, must match the the
corresponding parameter types T, To, ..., Th.
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class Point {

Point(double x, double y) {...}

double getDistanceFrom(Poini

IACL

J
o(oque \z]et%t( Mg&od—es

Vot _’vl . fomt gb‘a%’
ﬁga( othe,

void move(char direction, dc'fﬁble units) {...} W/‘”"M{
Y e

class PointTester {
static void main(String[] args) { m/”"w

Point pl = new Point(2.5, -3.6);

Point p2 = new Point(-4.8, 5.9);
—>»double dist1 etDistanceFrom(©2));
%double dist2 = getDlsfanceIErom );

pl.move(‘R’, 7.6); T

> a,/_n\wt

¥
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I o (. -
—5 Same 11ame as the class. No return type. /nitializes attributes.
o Called with th@ yord. -
o e.g.,, Person Jjim =Person(50, "British™) ;
w “m= [Gcnf _._);
_hanges (re-assigns) attributes ‘_}%M lfm 7 ( > ))<

6 void yeturn type

o Carmot be used when a value is expected /™

o e.g0., double h(=)|jim.setHeight (78.5) isillegal!
—>o eg hO(iim.s ght (78.5) is illegall

ccessor

3
_7 o Uses attributes for computations (without changing their values)
o Any return type other thgn void)
o An explicit return statement (typically at the end of the method)

returns the computation res here the method is being used.
— e.g., double @ jim.getB

~ e.g., println(pl etDistanceFromOrigin 0);
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—pclas

~—

setWeiht(doubIe weight) {

(\@) getBMI() {(.)}

(-3

W)= @m/.setWeight (78.5) ;

/c?e:g ] 78.5); —
e Calls ods shoul
vetuw

ht X78.5));

e used as values.
P VL

o e.0.» System.out.println(Jjim.getBMI ()
o doubl =C i im.getBMI ( )E, ; ;

);\/

HE -




Mothod Tavawetee

* Principle 1: A constructor needs an input parameter for

every attribute that you wish S it L v A
e.g., Person (double @ double VS. 7t 7[_\ /
Person(String(fﬁ%BQLT;;;i;iéggéigt::jiz:H .

e Principle 2: A mutator me n input pa'fameter for
every attribute that you wish to modify. Flza,@
e.g.,In Point, voi oveToXAxis () VS. /[ P (>0
void/moveUpBy (double(unit) , ’;fkaﬁgﬁnt$6)

e Principle 3: An accessor method needs input paraB%'e?ers ﬁ? @
the attributes alone are not sufficient for the intended
computation to complete.

e.g., In Point, double getDistFromOrigin () VS.
double getDistFrom (Point other)
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class PointCollector ({ - Tﬂﬂ[i’p'm]{@
Point[] @; int @ /% number of pointcs7 */ m@:@’

PointCollector() { pointsw=rnew Point@]; } =R
@v?id VaddPoint (double”%, double %) ;é LC_@—L“-L

W@Y(}poin@] =Cne Point(%, 4»%) ;mzigp++; }

?f-rﬁ/rgtv\:,r@ class PointCollectorTester {

nov .. public static void main(String[] args) {

PointCollector(pc)= new PointCollector()

System.out.prinfln(paynop); /* L «/
€. addpoint @, @)

System.out.println (pc.nop); /X %/
pc.addPoint ,@;

System.out.println (pc.nop); /*@ */

pc.addPoint ;
(b . nop); /*_@ */

—)System.out .prin
System.out.‘printn (pc.nop); /* 4 x/

pc.addPoint \—4) ;
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|public class CounterTester {

—.l

public static void main(String[] args) {

Counter cl
ounter c2

stem.out.
Slystem.out.
System.out.
System.out.
System.out.

= new Counter();

= new Counter(); plass Name A

println("cl's local: " (c1.1);
println("c2's local: " «<CZ7D);
println("Global accessed Vig/cl: "
println("Global accessed via c2: "

println("Global accessed via Counter: ™

‘increm 2

incrementLocal();

>( D M& rwaa«e/&

“’ et

ML(ZI( )

7&%’0? i

Counter @{ /
=4
s
%vm crementLocal() {
@\’ gt

bt By -
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class Account {

N
#i{"Accetint (int id, String owner) {
this.id = 1id;

this.owner = owner; é&f7 =

class AccountTester
-{7Account accl = new Account

} [

i

Z

i)

— Account GQ%EZ:= new *accourt 'Jeremy") ;
System.out. println (acc@. id !=;




Mmc%-/\% Depost T ﬂumwml%

class Account

—>stat\i/c int globalCounter =@ ate L —
int id; String Owner;

{Account (String

sthis (id

this.ownéer = owner;

|
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c
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class AccountTester {

S Account accl (& new Account ("Jim") ;

—Account acc2 = new Account ("Jeremy");
System.out.println(accl.id != accZ2.1id);

}




tlass f/ﬂeﬂf {

Tatoval
MTS\AQQ ot Qfl)\’cTC ’l/a«zo&:les a;om{ CJ A6 Louns;
AL—A 5
class Client ‘S—\fe\f ncn_j E)
L >Account|] ccountS'O& +f"
) int numberOfAccounts =\0Qy
addAccou c) | ﬂ%f
accounts[umberOfAccountis] = acc; 0 ﬂaﬁ 22

numberOfAccounts ++;

<

}

nogx_tt Y

El. soeunts [oa ;@_nc]} —

class ClientTester {

Client
steveg/ =

Client =
Account accl =
Account accZ2

S

}

new Client ("Bill")
new Client ( "Steve
new Account () ;

()i

new_ Account
=§£ .addAccount @ ; @
/% correctly ad o bill.accounts/[0]
__:? steve.addAccount é 2>'
/* mistakenly adde

’

D s

to steve.accounts/[1]!

o

/4

V
atcl =

—

S
M=y

*/




public class Bank > VIOI=SQTC
public string (branchNam

public s ic int nextAccountNumber = 1;
publi tatic/void useAcecgmnihpmbher () {

ystem. .println «W + ...);
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public class

w

3

g braochliame + ...); 5/4/63'
7], &w e =17
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Ue & Goee Unvables - fommon Evos

1 |public class Bank {
2 public strimg branchName; . /-
3 publi LT?C 1-  eltmeperfe é?/
s o=t (Vareollog
6 = ~ 7§7m Sardc merhdll
! ) St e
8 |} S 060

PT.N A O‘F\

G )
1 |public c\I%g Bank { /
2 =5 public\/string branchName; Cf’( z; MM é‘/
3 public static int nextAccountNumber = 1;
4 public static void useAccountNumber () { ﬂa\/{,&ffa(’{(ﬁ %p?ﬁypx fp
5 —> System.out.println (branchName + ...); B
6 nextAccountNumber ++; J & ﬁﬁf (C bLe(fS }M‘e/fl’(},
7 } R fMSAE m 1
W -t ™ ¢ ¢

8 ) 4 [r)a\,e & éw, e o




7w%:ammv/% %’c’ce/sft-. Muttatoy

classdPointCollect {
Point[] points; int(EéE) /* number of points */
PointCollector() { pornts = new Point[100]; }
void addPoint (double x, double y) {
points[nop] = new Point(x, y); nopt+; }

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

PointCollector pc'= new PointCollector();
System.out.println(pc.nop); /* 0 */
pc.addPoint (3, 4);
System.out.println(pc.nop); /+ 1 */
pc.addPoint (=3, 4);
System.out.println(pc.nop); /* 2 */
pc.addPoint (-3, -4);
System.out.println(pc.nop); /* 3 */
pc.addPoint (3, —-4);
System.out .println (pé¥nep); /@ x/
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oo, ttoiL: Doososor
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4"—/\
((Point ointsIn 0 {
Point[] new Point (f yyeb‘"'l FN{SS ><

uadr nt I

int count 0% /% number of points 1In
for (int I 0; i < nop; i ++) { S[g] V 5 [‘o,m{:('{' 5
Point@@ points[il; ! -
ifdp.x > 0 && p.y >46b p; count ++; }
Point[] glPoints = new P01nt[ oun

/* ps contains null if count < nqp =/
for(int i = 0; (coun?, i ++) qlP01nt LX

{ ps[count] =

}

c;,-a)

s

return (ql Po.1nts’ -
Point|

b}
pSystem.out.println(ps.length);

/* 1

@)—(Pﬁ-gw_(_);

pSystem.out .println(" (" + ps[0].x + ",

*/
" +ps[0].y o n)n)

/x (3, 4) */
4 ¥ Z & Kg?)
2 2 =
i ot W 7| ot . &
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class Point {
Point(double x, double y) {...}

@moveUpBy(double Zni.ts) {
Pois.y = this.y + units;

l
T L4

+> Point movedUpBy(double erits) {

— Point np = new Point(t X, t

-5 np.moveUpBy(uatts); P
return np; (41

¥

bﬂs.x);
2

Qv
—~ |x 1.5/
=3

class PointTester {

static void main(String[] args) {

>

a,/

—>Point p1 = new Point(2.5, -3.6);

¥
by
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Method and Description

Returns the absolute value of
(floar'a) &

Returns the absolute value of & alue.

@) ()

Returns the absolute value of an int value.

s

Returns the absolute value of a long value.
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int

boolean

void

$on )
boolean y

boolean

int

remove(int index)
Removes the element at the specified position in this list.

remove(Object o)

Removes the first occurrence of the specified element from this list, if it
is present.

index0f (Object o)

Returns the index of the first occurrence of the specified element in this
list, or -1 if this list doeg not contain the element.

Réturns the element at the specified position in this list.
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ArrayList<String> list = new ArrayList<String>();
println(list.size
println(list @
println(list. Chdex(
list.add("A");
list.add("B");
println(list.contains("A")); println(list.contains("B")); println(list.contains("C"));
println(list.indexOf("A")); println(list.indexOf("B")); println(list.indexOf("C"));
list.add(1l, "C");
println(list.contains("A")); println(list.contains("B")); println(list.contains("C"));
println(list.indexOf("A")); println(list.indexOf("B")); println(list.indexOf("C"))
list.remove ("C");

println(list.contains("A")); println(list.contains("B")); println(list.contains("C"));
println(list.indexOf("A")); println(list.indexOf("B")); println(list.indexOf("C"))

’

for(int i = 0; 1 < list.size(); 1 ++) {
println(list.get (1)) ;
}
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boolean

int

size()
s the number of elements in this list.

add(E e)
Appends the specified element to the end of this list.

nt index, E element)
—
—> 1Inserts the specified element at the specified position in this list.

-~

Object o)
S true if this list contains the specified element.

remove(int index)
Removes the element at the specified position in this list.

remove (Object o)
Removes the first occurrence of the specified element from this list, if it

is present. wh@/l [)L/ F, W J FZCTE

index0f/Object o)
Returns the index of thé{irst occurrencg of the specified element in this
list, or -1 if this list does not contai

get(int index)
Returns the element at the specified position in this list.
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rrayLls tring? list
pgrm 17(Lisy (sfze) c 2
println (@ . -'nsf;%?));*9 F. [Y y
rintln(list. "A' );_.\ Sﬁf’/ﬂ\";7

. ‘
prlntln(llst CcQ [ ; println(list ins("B"));

’; println(list.indexOf "B"/ ; println( /&§/v{/gg§“£

println(list.contains("A")); println(list.contains("B")); println(list.contains("C"));
In(list, 4ndexOf("A")); println(list.indexOf("B")); println(list.indexOf("C"));

1i

;;;

.remove ("C") ;
intln(list.contains("A")); println(list.contains("B")); println(list.contains("C"));

println(list.indexOL("A")); println(list.indexOf("B" ), prlntln (list.indexOf("C")); |
[7]
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int @e(/p

Returns the number of keys in this hashtable.

boolean containsKey(Object key)
Tests if the specified object is a key in this hashtable.

boolean containsValue(Object value)
Returns true if this hashtable maps one or more keys to this value.
') get(Object (kei))

Returns the value to which the specified key is mapped, or null if this
map contains no mapping for the key.

v put (K key, V value)
_— —
Maps the specified key to the specified value in this hashtable.

'} remova(Object key)
Remdves the key (and its corresponding value) from this hashtable.
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[Returns the number of keys in this hashtable.
N

oolean containsKey)(©@bject ke
Tests if the specified object is a key in this hashtable.

¢

boolea containsValue(Qbject valye)
Returns true if this hashtable maps one or more keys to this value.

') get(Object key)
Returns the value to which the specified key is mapped, or null if this
map contains no mapping for the key.

v _—=7 put(K key, V value)
Maps the specified key to the specified value in this hashtable.

'} 7 remove(Object key)
Removes the key (and its corresponding value) from this hashtable.
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Hashtable{;frln rrﬁ grades = new Hashtable<String, String>();
System.out.pri l ( Si of e: " T grades size()); o

System.out. prlntln("Key Alan ex1sts
System.out. p lue B+ exists:
grades. put('Alan" QUV%

grades.put ("Mark' "B+");

grades.put ("Tom", “C“)
System.out.println("Size of table: "
System.out.println("Key Alan exists:
System.out.println("Key Mark exists:
System.out.println("Key Tom exists:

System.out.println("Key Simon exists:

System.out.println("Value A exists:
System.out.println("Value B+ exists:
System.out.println("Value C exists:
System.out.println("Value A+ exists:
System.out.println("Value of

System.out.println("Value of

System.out. println("Value of
System -~ %ﬁ of
grade put

System.ou
grades. remove("Alan")~
System.out. prlntln("Key Alan exists:

System.out.println("Value of non-existing key Alan:

existing key
existing key
existing key
non-existing

prlntln("Value of existing key

" + grades. contalnsKgxiﬁAlan")ﬁ;

"o+ grades contaanVa % "B+"

+ grades.size());
" + grades.contain
" + grades.containsk
" + grades.containsKey ("Tom

" + grades.containsValue (
" + grades.containsValue
" + grades.containsValue (
" + grades.containsValue (
Alan: "

Mark: "

Tom: " +
key Simon:

Mark: "

" + grades.con
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Hashtable tf&n , (g_gd < new Hashtable<String, String>();
System. out prrt ln( Size of t " + grades ())
System.out.println("Key Alan ex1sts. " + grades "ﬂ);
System.out.println("Value B+ exists: " + grade ) ;
gradesﬁ(w;
grades(p ( "B+");
grades.put ("Tom™ "C");
System.out.println("Size of table: " + grades.size());
System.out.println("Key Alan exists: " + grades.containsKey("Alan"));
System.out.println("Key Mark exists: " + grades.containsKey("Mark"));
System.out.println("Key Tom exists: " + grades.containsKey("Tom"));
System.out.println("Key Simon exists: " + grades.containsKey("Simon"));
System.out.println("Value A exists: " + grades.containsValue("A"));
System.out.println("Value B+ exists: " + grades.containsValue("B+"));
System.out.println("Value C exists: " + grades.containsValue("C"));
System.out.println("Value A+ exists: " + grades.containsValue("A+"));
System.out.println("Value of existing key Alan: " + grades.get("Alan"));
System.out.println("Value of existing key Mark: " + grades.get("Mark"));
System.out. prlntln("Value of existing key Tom: " + grades.get ("Tom"));
System.out. ue of non-existing key Simon: " + grades.get("Simon")) ;
rades.put ;
rz;szém.out. lue of existing key Mark: " + grades.get("Mark"));

ﬂsﬁ?ﬁs.re ove ;
System.out.println("Key Alan

System.out.println("Value

of

exists: " + grades.containsKey ("Alan"));
non-existing key Alan: " + grades.get("Alan"));
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1 |Person pl = new Person(' Heeyeon ) E—

2 |Person p2 = new Perso; oon' ) —
3 erson[] persons = 4




Correct answers are in bold green.
Wrong answers are in bold red.

1. [1 mark, id = 111] Consider the following fragment of code:

~3| Scanner inp Scanner (System.in); [?
int[] ns =<u—1,_2§§ ,
«oint _i_= inp ne; nt();
,\ if(nsfi) % 2 == 1 &8 0 <= i && i < ns.length) {

System.out.println("Outcome 1");

’Z Z‘.lsg (t N intl 1”0@ o n& )e,ﬂ"h -’[
! X = 2 |
Q<=1 =& AGT#2==) && L<ilr

When running the above program, which of the following value(s)

of variable i will result in an ArraylndexOutOfBoundsException?

Chose the best answer. 48 2g
A. [id=1]| -1
B. [id=2]| o
C. [id=3]
D. [id=4]| 2
E. [id = 5] None of the above answers is correct.

et

[id = 6] More than one of the above answers are correct.

2. [1 mark, id = 211] Consider the following fragment of code:
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Solutions of EECS1021 Quiz 3 for chiddy00
Correct answers are in bold green.

Wrong answers are in bold red.

O[] mark, id = 111] When executing

stay condition (i.e., i <49) of the looE b m

how many timeg)will the

(to ullnrlrm or false)? —
— L < (Ffzf

za code)

7
for(int(i = —4§; i< 49 i ++) {
System.out.println(*Outcome");

) —[{}\

A.

B. [id=2]98

C. [id=3]97 _
D. [id = 4] 100

E. [id=5] 101

F. [id=6]0

G. [ild=7]1

H. [id = 8] None of the above answers is correct.

2. 4 =21 l] When executing the following fragment of Java dode, how many times will the
body of loop ., the print statement) be executed? (Lq _I_
-

for(int i = -49: i < 49: i ++) {
System.out.println("Outcome");

H

T
— T
[id=(1] 99 /I-
——I‘
L

A. [id=1]99
B. [id=2]98
C. [id=3]97
D. [id=4] 100
E. [id=5] 101

F. [id=6]0

G. [ild=7]1

H. [id = 8] None of the above answers is correct.

3. [1 mark, id = 311] When executing the following fragment of Java code, how many times will the
stay condition (i.e., 1 <49) of the loop be evaluated to false?
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