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AU (Variable) 13N (Contant)
o y {q ¥ 3 v 1 { o ' @ . 1A .
- awnls = e lslumanudeya « MstlszmamasniusRedInUNTseMel variable teN)  modifier
3 § o I 0911 4 13 ’
- msasreaulaiulUaungnsas¥ovod Identifier final Symbolic Constant
el a Literal Constant
o — AIDYNUYU
« Syntax: 3Uuuumslszmadauls / e
final short [ FARADAY CONSTANT )= cal/volt
<data type> <variable>;
- . final double | PI =
<data type> = FUAYDIANILST
final double| CM_PER INCH =
< . > = e 2A 2 g it @
variables naual Uﬂl@\i@]ﬁllﬂi!&ﬁlﬂiﬂﬂﬂuiﬂﬁl R final int MONTH IN_YEAR _
- AP double circumference = * * radius ;
int X, y; : \ .
Literal Symbolic
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Primitive Data Types

* Primitive Data Type 8 ¥ila boolean : true, false

— boolean int: 8, -123, 45678

— byte long : 123L, 9876543L

— short float : 99.9f, -3.5f,

— int double :

— long 99.9, -3.5, 76.5E25
— float char: ‘a’, ‘9’, ‘B’

— double String :

— char “This is a string”

« 11U 1 Literal WifY: String

A1Y04 Primitive Data Types

Data Default

Type Content Value Min. Value Max. Value Length
byte integer 0 =277 277 -1 8 bit
short integer 0 -2715 2715 -1 16 bit
int integer 0 -2731 2731-1 32 bit
long integer 0 -2763 2763 64 bit
float Real 0 -3.40282347E+38 | 3.40282347E+38 32 bit
double Real 0 -1.79769...E+308 | 1.79769...E+308 64 bit
char Text 16 bit Unicode character enclosed in single quote(' ')
boolean Logical Possible value: true, false

*use \u escapes to define any Unicode character ie.. Char ¢ = \u0041’;
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Y a o o & . Y a v o a
Yoy ay HANAAVYIIUIWAN Byte, short, int, 1A long VOUAF UAN AAVIIUIUVI float 1AL double
o Y a o l'l k4 ﬂ Q 4 = ll 9}51 P El ’
o NMUUAVDYAFUAAUAY [0 3 VLYY - . MUUAVDYATUAAUAV I LT “ . " NID e :
« 1AYGIUAY (Decimal) « E 1130 e 1W0!L@AY exponential
- 12 mugdudiia fuaes — 23E+2 FafiAuriu 230
- avg e (Octal) « F¥i30 f 1Wauaaa float
~ 062 mmgmuﬂﬂﬁué’mﬁ'mmguéuﬁﬂwh (62) JIU 8=50 — 3.14F i float Fadleuriiy 3.14
« 19§ AUNN (Hexadecimal) - D %50 d 1Wouana double
~ 0xA2 mmyuﬁuwﬂﬁﬁyw’fuﬁ’amamquﬁ“X” HEAaAT (A2) §1U 16 = 162 — 1.65E3D i1 double Fafidurriy 1650
=2 S . = S
« ¥ default (1 int « 3 default 114 double
2 T Gl Y & & 13 2 4 [13 &2
* NYUA long LAY IFAIDNYT “L” 11509 “1 (12L, 062L, 0xA21)
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Character

9
v o W [

< .
. Character (Ju1a%9d16n5 dav uay special character

« Unicode: fmualag \u mudiemugiv 16

boolean

— \w00AE (C)
- \u0022 “
— \u00BD 1/2

* Escape characters:

The copyright symbol
The double quote
The fraction 1/2

- \b backspace -\t tab
- \n linefeed -\f formfeed
- \r carriage return -\ double quote, ”
-V single quote, -\ backslash, \
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S . .. t:'d 1 Y A 1
« boolean 11y primitive data type AT IAEe 2 A1 : true LAY false
AU boolean HANAIY 0 113D 1
« Tuewnsoldan o, 1) naunuieMmua boolean 18

S e £ ' £ g .
« boolean 111 primitive data type ¥4LANA191N Boolean a1l Object

data type (case sensitive)
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maaszan Assignment

< o A Y1 v w
d lﬂUﬂ15ﬂTWuﬂWiﬂiﬂﬂTﬂUﬁﬂllﬂi

* Syntax:
<variable> = <expression>;
<variable> = lvalue
<expression> = rvalue
— A000:

myIntNumber = 25

« lunsal primitive ADNS copy content U9 rvalue 1174w tvalue
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a d a d
HNIUAUATIAAT (Arithmetic Expression)

. dnviadiamans Ysznoudoe
— @081
xty/z
— s wie §1nsdi 5031 Operand (151 x, , 2)

[

o Iaq Y o ~ 1 1
~ dadnyainlslumsfiuin 58071 Operator (13U +, /)

Lecture 3 Java Programming Language/ Copyright 2000 by V.Rujivorakul Page 12




Java Arithmetic Expression

U

NAVYDI operator (Precedence Rules)

Operation Java Operator E xample Value Order Group Operator "
(=10, y=7, 222.5) High subexpression 0 pududusuusn
Addition + X+Y 17 annlugraanundieuan
S ubtraction X-y 3 unary operator -+ nnanaanlildne
Multiplication * Xty 70 multiplicative op. * 1 % nandnelilann
Division / X[y 1 Low / + - inaanderlian
Xz 4 a * b+ -(c/d/ e *((F-g%h
© 0 0 - -
Modulo division b X%y 3 S NN
- 6
-
4
H—/
7 > 8
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Casting Conversion Implicit Arithmetic Promotion
= a 4 o . .
- maasuriiauo data type BN arithmetic operation U9 data type e Unary
ANFUANY - &1 operand 1iluwiia short, adnTazgniasiuiy int
Yy & o 1 A a
. ion 15 . o i dusriaay
* Casting Conversion IJuluanyoug
. .. . . < [ wva . i
— implicit ‘H?EJ numeric promotion Wumsudaslaeon Tuia Binary
o« 4 . - operand s ladmilaiuriia double, Wavzgaulasuiiu double
— explicit lumstlasunasIaems 1% type cast operator ) o L
o o =< a =
o - &1 operand @3 ladamitailuwiia float, waazgnilasuilu float
— @2980 : 01 x 11U short v va o 4 & A 4 g
- &1 operand @3 ladamitailuwriia long, vavzgnilasuily long
X + 3 - - implicit casting to int a2 2, A
P £ - #luiuniu operand 13 2 Aagnalaowniiu int
(float) x /3 - - explicit casting to float
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Assignment Conversion

. . . . Yo o AA A 1 o ° Y a
« 115 assign arithmetic expression 1AUAMUTNNFHAA AU 2 1Hina

implicit conversion U

[ o @ va 9 o Y Aa 9 | A Aa 1R
— mslsvilagen Tula dinlsundrsiiateyailuriania Inaau

20814 implicit conversion

int j; Declaration & Assignment Wioufiu
long k;
i=88; double y = 1.24F; //valid

k = j; // valid upward cast float x = m// invalid

¥ default type 11 double

byte dnga k = 88L; int smallVal = 99L; //invalid

short J =k; // invalid cast long bigVal = 6; // legal

int
short a, b, c;

long
a=1;

float . ’ Y s

Tvaiga b=2; , @b WaawsIu int

double i

c = // invalid cast
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?J Y
Type Cast Operator HUVANNYA

9 4
@ ' A g

o Y < a Aa 18
. ‘VnhlﬂVN ﬂ"limjﬁQL‘IJu%uﬂ‘l’lllﬂﬁlu’lﬂclﬁ‘inUUVH’Omﬂﬂ\‘l
* Syntax: (<data type>) <expression>

3 { 1 .
¢ type cast 11l unary operator Y precedence mﬁ’e']ﬂ’ﬂ binary operator

A

DU

short a=1, b=2; int c;

short c; long bigVal = 6; //legal

c=a+b; //invalid cast
¢ = (short) (atb); // ok

¢ =bigVal; //invalid
¢ = (int) bigVal; // valid

Lecture 3 Java Programming Language/ Copyright 2000 by V.Rujivorakul Page 19

WITUIIN expression @iﬂllﬂﬁy ’514!115117; valid
int i=1, j=2;
float x =4.0f, y =2.0f;
double u=5.0, v=3.0;

1=X; » Illegal implicit conversion of float to int

X=u-+ty; » Illegal implicit conversion of float to int

x=23.4+j*y,———» Illegal implicit conversion of float to int
v = (int) x;
y=jli*x
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uuulndia (A9)

nt i=1, j=2;
float x =4.0f, y=2.0f;
double u=15.0, v=3.0;

nuUr i

Mrival¥

final int x=9;
double y;

A 1 ' An A
NWAIINMI statement ﬂfz)"lﬂuwﬂ‘vﬂﬂ

i=(int) x; > 4
x = (float) u +y; » 7.0 y=(1/2) *math.sqrt(x); | Miscalculation from (1/2) = int 0
x=234F +j*vy; . 274 y = sqrt(38.0); ———» Method not found
I : y = math.exp(2,3); —— > Wrong number of argument
V= gln.t)*x, » 27.0 y = math.sqrt(36); ———» Undefined class: math
y=jli*x; > 0.0 y = math.sin(360); —» adonea 1A% degree u
1178 radian i.e.. 4*PI)
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Increment (++) #4a¥ Decrement (--) operators Shorthand assignment operators
o Q‘ 1 qu ds’l =
* Increment operator (++): NMNITLWNUAIUDY variable UHUYUDN 1
— count+ NANUHVIUFUIAYINY count = count + 1 Operator Usage Meaning
F4
« Decrement operator (- -): 11N158AA1VDY variable 1iuaa 11 1 = at+=b; a=a+b;
— count- NANMUHMIBFUIAGINY count = count - 1; ~ a-=b; a=a-b;
. inti=1; *= a*=b; a=a*b;
« Pre VS Post (increment/decrement); | ™i=h
System.out.println(“i : “ + 1); /= = b 4D
— Preincrement: ++count // pre-increment ~ ar=bn a=a/b
System.out.println(“i : ” + ++i); o/ = oY= pb: =a%b:
— Postincrement: count++ . % a %=b; a=a%hb;
// post-increment
System.out.println(“i : 7 + i++);
System.out.println(“i : ” + i);
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Relational operators

Operator == VS equals

< tesnm (less than)
Y 1 A | -
<= UYINIHNIBNINY (less than or equal to)
— M (equal to)
1= lamiu (not equal to)
> 1AM (greater than)

>= 3J1ﬂﬂ’j1“r‘i§fll,1fhﬁlu (greater than or equal to)
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* (objl ==o0bj2) aﬂuﬂ%enﬁe contents T memory location A5V 2 A
udstudamnu
— Junsaind)y primitive A111 memory location ABAIYDIAIILITIB

L ] . ' { @ .
— Tunsaimiu object Alu memory location A9 reference No141184 object

4

T
- (obj.equal(obj2)) tuaaiio mues 2 Musriumnu

= = = e .
— misenmalseumeunuuin equivalence test

Lecture 3 Java Programming Language/ Copyright 2000 by V.Rujivorakul Page 26

Boolean Operators 130 Logical Operators

&& 1ag (and)

| #3® (or)

! ‘]Jﬁ 185 (not)
A B A&&B AllB 1A
1A WA Wia Wia CEN
1A a5 Wia CEN CEN
AN 1Wia Wia CFN Wia
CEN AN CEN CEN e
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Short-circuit Evaluation

* And Operator (&&)

a S 1 a I 3 a LAl ] S <3 19 o
— u‘wi]u11ﬂ1mm%leﬂumi)mﬂuWﬂufJfJEJ‘VletJLﬂuwm Iﬂflwlllﬂ@ﬂﬂ'lﬂ']i

AATIEHAIANILIT VDI NI IOIN 19U NUDY and

e Or Operator (| |)

a I 1 a d a a A 9 <) a 19 o
— ‘Ll‘Wi]uiJﬂ"lﬂ’ﬂiJ"l]iQLI]‘L!i]iQﬁTﬂMW%uEJfJEJ‘VIN%”IEIHJMi]SQ IﬂﬁllliJGlEN‘VHﬂﬁ

UATIEHAANYITIVDIINIDINIIV VO or
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Operator Precedence rules

A2083

Order Group Operator ngy

High subexpression () anlugnrasnundieuen

unary operator - fnannaan laldne

multiplicative op. < % nanndnelilaqn

additive operators + - anndnelilaqn

comparison op <,<=,> >= nandnelilaqn

equality op == I= nanndnelilaqn

"and" boolean op && andnelilaqn

v "or" boolean op [ fnanndaellann

Low assignment op = eI ldne

Lecture 3

Java Programming Language/ Copyright 2000 by V.Rujivorakul

Page 29

v v

Aana [/ o
o muNAN xy.z IAUIUEY . Sa5evidiinetide lWdRadila

Y 0 a a 4
”lﬁ”smswwmmmmwmuww .
— boolean done;

E
! = assigment
Ao e 5755
Boolean VS arithmetic

4<5|5= T 2<4&=3
2 <4 && (false || 5 <=4) F _ boolean quit:
x<Tydk Hz1=2) ” X7y ! quit = true; Relational op.
x<ylzsy&&y<=z  xy= quif =34 = 20) && quit;
Rel.op. Isa binafyvop.
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Selection Statement: If

o if adeamaaenlums

o 1 A 9 YA o
NMNIUNABDIUBDUDLUNNAN

9

o

v 9 4
Y

NMNIU
Hu u

1 a g a
ﬂ?ﬂ'J"Illﬂi\‘]ﬂJuﬁ)iﬂ

Tulisunsu Tesnnquusedideazgn

[ 9
. Youdnazdevinminaasuneuiisenii Boolean Expression

* Syntax

if ( <boolean expression> ) {
<then block statements>

}

else {

<else block statements>

Lecture 3

Java Programming Language/ Copyright 2000 by V.Rujivorakul

Diagram: Control Flow of an if statement

Page 31

If (testScore > 60)
messageBox.show(“Finally, you’re done.);

else

messageBox.show(“See you next year.”);

false true

messageBox.show } [ messageBox.show
< ).

» <
L <
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(“See you next year.”); ‘Finally, you’re done.”




nglUMS VY then 1Az else blocks

'
U [

{ o < o &
Tunsaiinguuesdids 2uduilnmdne {uaz v} Suiluded

v v
o v A o w

i g 13
Tunsaintumdunsamdudernzinge lunla

Style Tun1s1¥e if-then-else

+ Style 1 * Style 2

if (<boolean expr) ) { if (<boolean expr) )

1o & o [V <
o isuiludaadl ; Jathendoradvilanmaun {
d 1a o < A 9 }
+ Tisunsmuesaiulvgtonaseuaidalu then N30 else blocks A8
& o else { }
wullnnuaue
else
} {
}
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Nested-If Statements: M3U if Maludn if wauluangy)

if ( testScore >= 70 ) {

}

if( studentAge < 10) {
mBox.show(“You did an great job.”);

H

else {
// testScore < 70 and age >= 10
mBox.show( “You did pass.”);

else {

}
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/1 testScore < 70
mBox.show(“You did not pass.”);

if (testScore >= 70 && studentAge < 10) {
messageBox.show(“You did a great job.”);
§
else §
// either testScore > 70 or age >= 10
if (testScore >= 70) {
messageBox.show(“You did pass.”);
§
else {
messageBox.show(“You did not pass.”);
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Diagram VY94 Nested-If

“You did not pass.”);

{ messageBox.show ]
( |

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Y |}
NI N

= 1 U
if (num1 < 0) o weu'ldmny
if(num2 < 0)

if(num3 <)
negativeCount = 3;
else

negativeCount = 0;
if(num1 < 0)

) negativeCount++;
negativeCount = 2; if(num?2 < 0)
else negativeCount = 1; negativeCount++;

else if(num3 < 0)
if (num2 < 0)

] negativeCount++;
if(num3 < 0)
; negativeCount = 2;
{| messageBox.show messageBox.show else
1 . . . : negativeCount = 1;
(“You did pass.”); (“You did a great job.”);) ! else
| @ ' iftnum3 < 0)
? ______________________________________________ negativeCount = 1;
v W else
negativeCount = 0;
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QJ ﬂ L3 .
ITNUNTIIVO3 Dangling else Switch Statements
o A 4 444 )
ifx<y) - maaenlagly Switch nsdifidiviarey nydl
if(x < z)
messageBox.show(“Hello World!!”); * Syntax
else Switch ( <arithmetic expression> ) {
messageBox.show(“Good bye ja!!”); case <label 1> : <case body 1>
Yy ¥
o Javamlatneeun L e
. case <label n>: <case body n>
if(x < y)
. default : <default body>
if(x < z) |
messageBox.show(“Hello World!!”); . - N
else — <arithmetic expression> Wursila char, short, byte, 1179 int
messageBox.show(“Good bye jal!!”); _ <label i> L‘ﬂuﬂ'mﬂ‘ﬁ
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Diagram: Control Flow of a switch statement

Switch(n) { Switch(n) {
case 1: x=10; case 1: x=10;
case 2: x = 20; case 2: x = 20;
case 3: x = 30; case 3: x = 30;
} }

x = 10; break;
x = 20; break;

x = 30; break;
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M20819

int ranking; // valid value is 10 to 4

ranking = inputBox.getInteger();

switch (ranking) {

case 10:
case 9:

case 8: messageBox.show(“Master”); break;

case 7:

case 6: messageBox.show(“Journemar”); break;

case 5:

case 4: messageBox.show(“Apprentire”); break;

default: messageBox.show(“Invalid”); break;
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2: operator

.o . d o % o 1 4
« conditional operator,?: 11114 shorthand §M5UMIHUAAINelAEDY
o
- CRERN
max = (a>b) ?a : b;

zﬂ! =1 Y v o
. FazlSeulanumsi

ifla > b) {
max = a;
else {
max = b;
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Repetition Statements: while

! o

v Y 9 v
- Tauguldihingquuesiidedinusnauaisidimue niomauning

asafudoL

ﬂ q
YA o ]
unmMvualv

. 9 Y1 A A o
+ while loop ATIIADUUDUNUNDUNILLTUNNU (pretest loop)

Y v
o mamnsziinTaeldade while

* Syntax:

while ( <boolean expression> ){

<statements>
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Diagram: Control Flow of a while statement

anHUZMIM loop

while (number <= 5) {

l int sum = 0, number = 1;
sum = sum + number;

int sum=0, number = 1 } number++;

A

Sum = sum + number;

number < 5?
number++;
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» Count controlled loop

— HUTIWMIUMST loop IUNN
ATUAUIUIUNMHUA

while (number <= 100) {
sum = sum + number;

number = number + 1;

* Sentinel controlled loop

~ M9 loop IUATLINIATIAUTD
YA o
UINAMUA

while (number <= 0) {
sum = sum + number;
number = inputBox.getInteger();

}
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Pitfalls in writing Repetition Statements

Do-while Statements

* Infinite Loop  Imprecise Loop Counter

Example: Example:

int product = 0;

while (product < 50000)
product = product * 5;

vanEeamsld i
float count = O‘Of; real ﬁJu counter
while( count != 1.0f)

count = count + 0.33333f;

#934M59U loop
Example:

: — 1. . 10 A5
int count = 1; / int count=1; / 0

while ( count !=10) while ( count < 10)
count = count + 2; count++;

Example : Overflow Error
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[ 1 Y 1
« do -while loop 153931911 114 block APUHHIATILAIINTIVEDUVBUTIN

A1viUA (Posttest loop)
* Syntax:
do {

<statements>
} while ( <boolean expression> );
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Diagram: Control Flow of a while statement

uuzinlilyauds Boolean ¥38lunmsean loop

l

{ int sum=0, number = 1 }

<

int sum = 0, number = 1;
do{

sum = sum + number;

sum = sum + number;

sum = 0;
do {
num = inputBox.getInteger( );
if (num % 2 == 0)
messageBox.show(“Error: entered even number”);
else if (num == 0)

number++;
number-++; messageBox.show(“Sum = “+sum);
e }while (number <= 5) else {
@ sum += num,;
false if(sum > 1000)
messageBox.show(“Sum is too large now.”);
}
} while ( {(num%2 == 0 || num == 0 || sum > 1000) )
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Tyaamn
YAMILUT Boolean for statements
boolean repeat = true; 3 0o o . 2
(siun% = 0; o M lmunzdmsumsinguy Count-controlled loop
o
num = inputBox.getInteger( ); .
if (num % 2 == 0) * Syntax:
Box.show(“Error”); s
?éf,iiigﬁ fg)fsg; ow(“Error”); for (<initial> ; <boolean expr> ; <step> ){
< >
else if (num == 0) { statements
messageBox.show(“Sum = “+sum); }
repeat = false; v A v
else | . Gl“]f comma (,) tNDLLYN operation hl,ﬂ
sum += um; o
if( sum > 1000) { - A99UN
messag_eBox.sbow( ‘too large sum”); for (inti=0,j=0;i< 10; i+,j=j+5) {
repeat = false;
} System.out.println(“i+j = “+ (I+]));
!
} while (repeat) }
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Diagram: Control Flow of a for statement

Nested for Statements

for (int width = 11; width <= 20; width++) {
oB.print(width + “ ”);
for (int length = 5; length <=25; length +=5){
price = width * length * 19;

Y P < oB.print(“ '+ price);
i<100? ’ ) ) !
for (1=0;1<100;i++){
sum = sum + i // finished one row then move to the next row
{ cum = sum + i } } oB.skipLine(1);
-
I
v
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U )
I8N break
1 dya d‘ Y 1 d‘
« Code sioliifanla « break statement %38 114N15891910 loop NOUTN fail condition
. —0: class CountWheat {
mt sum = 0; public static void main( String args[ ]) {
for (inti= 0;i<=5; i++ nthj=1,k=0;
( > B ) { for (i=1; i<=64; i++){
sum = sum + 1 j*=2
. . . if(j <= 0){
for (lIlt 1=35 5 1 > 0; 1“) { System.out.println(“Error: Overflow”);
. break;
sum = sum + j; | red
} k+=j;
System.out.print( k + “\t “);
} if (i%4 == 0) System.out.println( );
}
System.out.println(“All done!”);
t
}
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continue

Labeled loop

. Y Ay ) . 1 1 ]
- Continue 141Un5 8 NADINFITUAY VDY innermosst loop 111 15U 810 13

Y v
Foamaniueaiuaoantiu Taeld G udulvl

— e

for (int i= 0; i < m.length; i++) {
if (m[i] % 2 == 0) continue;
// process odd elements...

}

9 . A A 9 A .
«  M51% continue ¥150 break 9215UAN 1111M50099N1N innermost loop 11

nsdinaeants1tenn 11§ loop Londu 81914 labeled loop
— @901
iloop: for(int i=1; i< 3; i++){
for(int j=1; j < 4; j++){
if( j == 2) break iloop;
System.out.println( i+ “, 7+ j);

- Taem ez ldedeann } j
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Operator Summary Tsunsunsn
Op Purpose Op Purpose
+ addifion of numbers, concatenation of $ fring bitwise NOT . .
+= add and assign numbers,concatenate and assign Sting || bitwise OR * HelloWorld Apphcatlon
subtraction E bitwise OR and assign class HelloWorld {
-= subfrac and ossign A bitwise XOR . . . . .
: multiplication Az bitwise XOR and assign public static void main(String args[ ]){
*= mulfiply and assign & bitwise AND System.out.println(“Hello World”);
/ division &= bitwise AND and assign }
= devide and assign ! boolean NOT
% take remainder I= notequal fo }
%= take remainder and assign ++ increment by one .
> greater than decrementby one * Complle
>= greater than or equal fo >> shift bits right with sign exfension
< less than >>= shif bifs right with sign extension and assign javac HelloWorld java
<= less than or equal fo << shif bifs left
|| boolean OR <<= shiff bifs left and assign ¢ Run
== boolean equals >>> unsigned bit shift right
= assignment >>>= unsigned bif shift right and assign java HelloWorld
&& unsigned bit shiff right and assign
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