Primitive data types and
operations



iPazinEaudinaaiu Java primitive data types uazizash
Nenday 1w Fauils, siaaesdouls (@Hnresdiaya), operators,
expressions (iinai), uaz input and output.
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anUszaan
TgannislFaulsiAutaya

Ti3anAdsniuumrisiauls (@ssignment statements) uaz inaiin
Nendiad

Tganns AN (constants) wvdiayaniaAiniag

ligannisisznaa Java primitive data types: byte, short, int,
long, float, double, and char

Ti3annneld operators Tunissutinudninaaiudagee (NnUMeric
expressions)

Tgannislidsadnasy (char) Tneldsiia char
Tgansldaednasy (string) Tneldaiia String
Tigannisiudiayaiinann console Tneld class Scanner




|dentifiers

identifier {Wumndsenaundsznavulufan sadnes, daae, asdwls (),
waz dollar signs (S).

identifier feausiusqasdnus, Iaduls (), vise dollar sign (S)
Bufaasiaad s

— identifier luani Javy aasld (reserved word) 115

identifier lugwsadlu true, false, visa null.

identifier aziianuenawinluen bé



Variables

// Compute the first area
radius = 1.0;
area = radius * radius * 3.14159;

System.out.println("The area 1s “ +
area + " for radius "+radius);

// Compute the second area
radius = 2.0;
area = radius * radius * 3.14159;

System.out.println("The area 1s “ +
area + " for radius "+radius);



msdsemeauils (Declaring Variables)

int x; // dsznesauds X gte int (Integer)

// (WMUAIRIUIULAN)

double radius; // isznmesauils radius aiisn double

//  (\MiuAmAdaw)

char a; // Uszmdsauls @ wim char (character)

//  (WMiuAenasy)



Assignment Statements (Fidims
AHUAANT)
x = 1; // Assign 1 to x;

radius = 1.0; // Assign 1.0 to radius;

a = "A'"; // Assign 'A' to a;

= pudad iamesuaaidaldlalalumaunds (ruagaIuan) Ay

¥ I
dIeINBD



szma (Declaring) wag smuamisudu
(Initializing) 1u step s

* 1nt x = 1;

* double d = 1.4;



mneh (Constants)

final datatype CONSTANTNAME = VALUE;

final double PI = 3.14159;
final int SIZE = 3;



silpvostoyavtadaay (Numerical Data Types)

Name Range Storage Size
byte 27 (-128) to 27-1 (127) 8-bit signed
15 15 : :
short -2 (=32768) to 277-1 (32767) 16-bit signed
int 231 (“2147483648) to 2°1-1 (2147483647) 32-bit signed
long —263 to 263—1 64-bit signed
(i.e., =-9223372036854775808
to 9223372036854775807)
float Negative range: 32-bit IEEE 754
-3.4028235E+38 to -1.4E-45
Positive range:
1.4E-45 to 3.4028235E+38
double Negative range: 64-bit IEEE 754

-1.7976931348623157E+308 to

-4 .9E-324
Positive range:

4.9E-324 to 1.7976931348623157E+308
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Q

wudumsamsuaanay (Numeric Operators)

Name Meaning Example Result
+ Addition 34 + 1 35

- Subtraction 34.0 — 0.1 33.9

* Multiplication 300 * 30 9000

/ Division 1.0 / 2.0 0.5

o\°

Remainder 20 % 3 2
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msmssuawdy (Integer Division)

+) W, *)/) and%

5/ 2 yields an integer 2.
5.0 / 2 yields a double value 2.5

5 % 2 yields 1 (the remainder of the division)
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msnuey (Remainder Operator)

A nnIsnsiluirasdrAnydviunisanilsunga ey
- fnazpmaaaudl fanaiiuaagrretland wainisnnnlalaegdn weaaannig

17 2 wdald 0 vizadlana (WAuaaaInn1aeIaeAig 2 azté 1 w@ua)
- anuedn Juilifluiuaniudaenesingdnan 10 duiluiuaecls wiatunmmls
Tpeldina s Aua9n:

Saturday is the 6™ day in a week

! -

(6 + 10) % 7 1s 2

A week has 7 days

The 2" day in a week is Tuesday

After 10 days
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Exercise: Displaying Time

AUV T21N9 AU WA ANNRVUIUAUN
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Literals ey (Number Literals)

literal nJuﬂmwmﬂimmuiﬂﬂmmﬂﬂﬂmq (AIDNV5Z 27131
Fals T lseda 1ile operators) faravgad1nad

34, 1,000,000, and 5.0 134 literal
i x, d1tuFodauls
int, long, double 1usiinveaduals

I~ o Y ) 1
= !f].h«l operator A1 IUNTIINTIUUAN

inti=34;
long x = 1000000;
double d =5.0;

15



Literal avswwau (Integer Literals)

Literal wadususinazgninuunliifiudulsndssnialisasiunasiuauinwingu (v
Aa 1iin byte, short, int, long auagfununnassaia)

Vo Lﬂﬂﬂl@NﬂWﬁmmﬂ complle mwmmuﬂmuﬂﬂﬂa% literal ‘I/l
1ﬁﬂlﬂ’ﬂ1’i§6mﬂﬂ’ﬂﬂﬂ/l@]’;u‘ﬂiil Sula w5 byte b = 1000 9% ‘Vlﬂ‘lfi
(NA compile error, 1W31Z 1000 “lmymuﬂ’nmuﬂwm byte N
v Yy
i le

Freilulil 1dvesmnazgrinuedludulsyila int Ao Aua -231
(-2147483648) D4 2311 (2147483647)

Y .. {3 o 3 o A
111 Java, Java 2 14 literal M ud 1wl usiia int vua

iﬂl'ﬂ’é]fﬂﬂﬂ Ry literal mﬁummumu LAV Gl‘lri Java ll’éNL‘]J‘L!"])'uﬂ
long L’i"l@f’)ﬂclﬁ@’mﬂfblﬁ L ‘Ifi’if’) | MUY literal U (L ANIUNIIZLT

22 1a biduery | Auav 1)
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Literal nation (Floating-Point Literals)

- A0gNMTEY literal NAUEN U 10.5

- Tﬂﬂ‘ﬂﬂa, Java 9214 literal nadlen Huxila double
1 < " 1 1 P~
95U 10.5 uwiia double 1ulyyiia float

_ ueusrangamvuald literal duwiia float 1dlae
M3a f 3o F aee, nialiitluwiia double 14 Tae
MIAY d 30 D AeMe (¥ 100.2f W30 100.2F 111
nAdeusta float, ez 100.2d ¥3o 100.2D 114
NANYNYUA double
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anavmamenmans (Scientific Notation)

Literal nadeuansagnUeu lusluuudaunia
a Il 1
AMNeFans laix

e 1.23456e+2 130 1.23456e2 %30 123.456 1A
MNINU
e 1.23456e-2 1AV 0.0123456

* E (130 e) unumseniga 10
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FEmsmuaaiined (Expression
Evaluation)

aaal o

Java azaigAiunn expressmn UBIFLAY LANAANENAY
wiauiuNaansnag arithmetic m\muwﬂmﬁm?mmm
NNAIRNANGASINAN A INAITae Java 16

3 +4 * 4+ 5 * (4+ 3) -1
(1) inside parentheses first
3 + 4 ; 4 + 5 * 7 -1
(2) multiplication
3+ 16 +5 * 7 -1
4 (3) multiplication
3+ 16 + 35 - 1
(4) addition
19 + 35 - 1
(5) addition
54 -1
A (6) subtraction
53
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Exercise: uilasgangu

aqaullsunsunautas aesn Fahrenheit 1dflu Celsius a4
qnasialiil;

celsius = (2)( fahrenheit —32)
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QU

wudumsmsnvuanedge (Shortcut
Assignment Operators)

Operator Example  Equivalent

+= 1 += 8 1 =1 + 8
—-= f -=8.0 £ =£f - 8.0
*= 1 *= 8 i =1 *8
/= i /=8 i=1 /8
5= 1 %= 8 1 =1 % 8
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Operator

++Vvar

var++

--var

var--

Dec

A
¥

preincrement
postincrement
predecrement

postdecrement

Increment and
rement Operators

A5
A 1 o = Y A1 oA S 1w 1A
RG2S var lvie udraamtnaimnua lvun
9y
@
A 1A o’dy 1T W 1 Y, glj A
%3@]ﬂ1ﬂW%HHLV]1ﬂUﬂ1LL'§ﬂ"llﬂﬁ@]”sllfﬂﬁ var IMNUUHISINY
' o T
ﬂWGU’E)W]’J!,L‘]J'i var YHHNUN
| Y] d'@ Y A1 A d 1w 1 ld'
ﬂﬂﬂW]’JLL‘]Jﬁ var Ul‘]J‘I’i‘LN ua’mmuwwmmmﬂﬁw
Y
1@
A 1A o’dy LY 1 Y, csxlz
ﬁ]%@lﬂWHWﬁ]uHMWﬂUﬂHLﬁﬂGU’EJW]’JLL‘lJﬁ var 31MUHITAN

AveIa s var ad lvidam
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Increment and
Decrement Operators, cont.

int 1 = 10; Same effect as
int newNum = 10 * ; » int newNum = 10 * 1i;

i =1+ 1;

int 1 = 10;

Same effect as
int newNum = 10 * ( ) 7 i =14+ 1;
int newNum = 10 * 1i;
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msudasrtavesaay (Numeric Type

Conversion)
fansoun statement siglud:-

100;
long k 1 * 3 + 4;
double d = 1 * 3.1 + k / 2;

byte 1
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nnmsudas (Conversion Rules)

Wa eaaiiunisuuy binary (Rsagnaniiunng 2 69) Ausagn

AiunNInNTtas1eiy, Java azudastinnasdagnanibiunisinade luls
1 d”

AANNgFia

fnsgnatiunissa lasauiiailuatian double, andafiazgnuilaaiiu

double

il lddadinesiv, drsagnaiiunisaalasaubailuatia float, ansafiay
gnuilaafly float

fnldlddiadinesiv, drsagnaniiunisdalasaubailuatin long, ansafias
gnuilaailu long

v 1 [ % % (% o a o9j [~3 °

fnldlddiadinesiv, dognantiunisisaasazgnudaaiiy int



Type Casting

m3cast leebeneg(Implicit casting)

double d = 3; UM@quMmamufMﬂ literal 4ais 1int
lUfluatin double deu wiarasldniuunanluss
wils d)
n1g cast hﬁMmmnmmﬁ%L(Expllclt casting)
int 1 = (int)3.0; (uwawtalidnas an literal als
dogble dheatle 1nt)
int 1 = (int)3.9; (drunilunalianazgnenl)
What is wrong? intx=5/2.0;

range 1ncreases

—————
byte, short, int, long, float, double
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siladoyadaonuiz (Character Data Type)

Four hexadecimal digits.

char letter = 'A"; (ASCII)
char numChar = '4"; (ASCiT)

char letter = "\u0041'; (Unicode)
char numChar = '\u0034'; (Unicode)

NOTE: The increment and decrement operators can also be
used on char variables to get the next or preceding Unicode
character. For example, the following statements display
character b.

char ch ="'a";

System.out.println(++ch);27



Escape Sequences for Special Characters

Description  Escape Sequence Unicode
Backspace \b \u0008
Tab \t \u0009
Linefeed \n \u000A
Carriage return \r \u000D
Backslash \N\ \u005C
Single Quote  \" \u0027

Double Quote \" \u0022
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ASCII Character Set

ASCII Character Set is a subset of the Unicode from \u0000 to \u007f

TAEBLE BE.1  ASCI Character Set in the Decimal Index

i 2 a i 5 0 7 & 4
0 nul soh SIX ety ot eng ack bel bs ht
1 nl Ve tt cr 50 sl dle dcl dc2 dc3
2 de4 nak syI eth can em sub esc fs os
3 I's Ls sp f " # b o & '
4 + \ )]
5 2 4 5 7 bt ]

: = . ; @ A B C D 2

F G H | 1 K L M M 0

[* i) [ 5 T L] Y W X b
9 Z | | _ 1 b C
10 d e f o 1 | i o | m
11 I 0 p q r s r U W
12 X z ] | | - del

29



ASCII Character Set, cont.

ASCII Character Set is a subset of the Unicode from \u0000 to \u007f

TABLE B.2  ASCll Character Set in the Hexadecimal Index

{1 ! 2 A ) 7 8 9 A R ¢ D E
0 nul soh  stx erx ol enqg  ack  bel bs ht nl Ve o ocor 50 sl
1 dle del  de2 ded ded mak sm eth can  em  sub  esc s s s Lis
2 sp ! ) # ) & -ﬁ 1
3 U £ 3 4 ] ( 7 ) ) -
4 { A B C [ E F Gy H | | k. | Ml N O
3 P Q) R S l L y W X | 7 | | _
6 1 b C d t o h | | | | m n 0
p q r 5 [ u v W X z I | | - del
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Casting szn9 vua char uaz siaduau

int i = 'a'; // wilewtdn int i = (int) 'a';

char ¢ = 97; // wiauwfu char ¢ = (char)97;

31



PUAT1EONVTL (String Type)

D_

foutlentia char Wudiaya lAuAniefadnasy Angazivdayan
< o/ v Y o a . 1
Jluanaanasziensiag ekl saiin String. 11,

String message = "Welcome to Java':

32



NSAOA1YDNVUTY (String Concatenation)

// Md@199nUTe 3 d19U1RDNU

String message = "Welcome " + "to " + "Java";

// YNa@189nU5e Chapter WINDAEAY 2
String s = "Chapter" + 2; // s nanaiilu Chapter2

// @189nU52 Supplement 11ADAIONUTE B
String s1 = "Supplement" + 'B'; // s1 amailu SupplementB
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mssu input 210 keyboard Tagls Scanner

1. @579 object Scanner

Scanner scanner = new Scanner (System.in);

2. 3an1% methods next(), nextByte(), nextShort(), nextint(),

nextLong(), nextFloat(), nextDouble(), or nextBoolean() sie
fudn string, byte, short, int, long, float, double, &= boolean
LU,

System.out.print ("Enter a double value: ");
Scanner scanner = new Scanner (System.in);
double d = scanner.nextDouble () ;
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Trace ComputeChange

int remainingAmount = (int)(amount * 100);

// Find the number of one dollars
int numberOfOneDollars = remainingAmount / 100;
remainingAmount = remainingAmount % 100;

// Find the number of quarters in the remaining amount
int numberOfQuarters = remainingAmount / 25;
remainingAmount = remainingAmount % 25;

// Find the number of dimes in the remaining amount
int numberOfDimes = remainingAmount / 10;
remainingAmount = remainingAmount % 10;

// Find the number of nickels in the remaining amount
int numberOfNickels = remainingAmount / 5;
remainingAmount = remainingAmount % 5;

// Find the number of pennies in the remaining amount
int numberOfPennies = remainingAmount;

remainingAmount




Trace ComputeChange

int remainingAmount = (int)(amount * 100);

// Find the number of one dollars
int numberOfOneDollars = remainingAmount / 100;
remainingAmount = remainingAmount % 100;

// Find the number of quarters in the remaining amount
int numberOfQuarters = remainingAmount / 25;
remainingAmount = remainingAmount % 25;

// Find the number of dimes in the remaining amount
int numberOfDimes = remainingAmount / 10;
remainingAmount = remainingAmount % 10;

// Find the number of nickels in the remaining amount
int numberOfNickels = remainingAmount / 5;
remainingAmount = remainingAmount % 5;

// Find the number of pennies in the remaining amount
int numberOfPennies = remainingAmount;

remainingAmount

numberOfOneDollars




Trace ComputeChange

int remainingAmount = (int)(amount * 100); remainingAmount

// Find the number of one dollars
int numberOfOneDollars = remainingAmount / 100; numberOfOneDollars
remainingAmount = remainingAmount % 100;

// Find the number of quarters in the remaining amount
int numberOfQuarters = remainingAmount / 25;
remainingAmount = remainingAmount % 25;

// Find the number of dimes in the remaining amount
int numberOfDimes = remainingAmount / 10;
remainingAmount = remainingAmount % 10;

// Find the number of nickels in the remaining amount
int numberOfNickels = remainingAmount / 5;
remainingAmount = remainingAmount % 5;

// Find the number of pennies in the remaining amount
int numberOfPennies = remainingAmount;
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Trace ComputeChange

int remainingAmount = (int)(amount * 100);

// Find the number of one dollars
int numberOfOneDollars = remainingAmount / 100;
remainingAmount = remainingAmount % 100;

// Find the number of quarters in the remaining amount
int numberOfQuarters = remainingAmount / 25;
remainingAmount = remainingAmount % 25;

// Find the number of dimes in the remaining amount
int numberOfDimes = remainingAmount / 10;
remainingAmount = remainingAmount % 10;

// Find the number of nickels in the remaining amount
int numberOfNickels = remainingAmount / 5;
remainingAmount = remainingAmount % 5;

// Find the number of pennies in the remaining amount
int numberOfPennies = remainingAmount;

remainingAmount

numberOfOneDollars

numberOfOneQuarters

56
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Trace ComputeChange

int remainingAmount = (int)(amount * 100);

// Find the number of one dollars
int numberOfOneDollars = remainingAmount / 100;
remainingAmount = remainingAmount % 100;

// Find the number of quarters in the remaining amount
int numberOfQuarters = remainingAmount / 25;
remainingAmount = remainingAmount % 25;

// Find the number of dimes in the remaining amount
int numberOfDimes = remainingAmount / 10;
remainingAmount = remainingAmount % 10;

// Find the number of nickels in the remaining amount
int numberOfNickels = remainingAmount / 5;
remainingAmount = remainingAmount % 5;

// Find the number of pennies in the remaining amount
int numberOfPennies = remainingAmount;

remainingAmount

numberOfOpeDollars

numberOfQuarters




m3uilag String 191301 Integer

A ' A . < ' Aa 9
iweNvzulasmwia String Wiiluawiia int, 151810159 1%
9y

Yo A
method parselnt U84 class Integer 1aaail:

int intValue = Integer.parselnt(“123”):
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m3ulag String 1913]1 Double

{ A 1 a . 3 1 =
iweNazuasmyia string 1913 ua1wiia double, 151813150

9}0Jd

4 method parseDouble 494 class Double laaan:

double doubleValue =Double.parseDouble(“123.45"):
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