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anang uddulnajidusesindoulusunsufearin fqmantununs annidoauldu
° o A A o & & Y Ao a o £ A a
fu1n wihiFauivalfenduritoiauwlsunsufdidouiauwdwes Tad Jlab

wn A o o A ' A o A A a & A e A
auandfidsnadmiviioln Wamwiansutewdoullunsy Tuasungudnfe ns
faas JLab MldiAssudidanias iiiulendldiTouion launuddsaud agunnasnitsie

WuildeTas 38aNA3 ITUUTULEAININABUATTUABUNIAAAY (MuaziBuaniiaansda
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2 wdanudansu Bussuwdouldsunsuy

asaglunmeanuan) iissudadn 9 9 @idutly Next) vilaidu 9 wszenalfiianae
wifilun1sdaas ilasanszuyenadasfaaiganamsanduIiau 9 iudy adaaaian

Suldias

Tusunsuusn

(2
a

Paf1asanin o liladaassenduistiawam lUswnsy ag1euda n1seuaL9
el lavTwidsnldsunsuilu dassrmuazasiiodjufanudroisas laus

dl' a 6 v nl' v dl' U a [ d' qqu/ o

LuaamnﬂaummmwmwﬂszmawamagaLwa’L%”LﬂNaaWﬁ Naﬂvl,ﬂumagnm"l,ﬂ
vinlugrudeya dalunisieIatne niausaseanlilisuilugUveaiss & nawda

A o A o o A a o y A A ° AV o
mMuiadaulni Tanu wiesyaalnidw 9 Y CIFHEPHIBI N HNECEE nMIwan e
LLamaaﬂmwamwslugiJmad“ﬂ’amm RN 1-1 waa9IvaasldsunIuNita §alvrinaunas

UE§AIT8AIN Hello World ‘lJ‘S’WﬂQ‘VI’N"ﬂE]ﬂ']W

01 public class Hello { 0
02 public static void main (String[] args) { =
03 System.out.println ("Hello World") ; nm‘.juﬁy HOYUNINEUS

04 } Asansiuulusunsy

05 }

99aN 1-1 TUsunInNuansdiamnd Hello World NNABATN

Nawaz 19N NRNILVAIRNFI IULARZ UTINAVDITREN 1-1 LT NTeulUIunIudh

LAZABIRITNNUAKITI 9 (BuannmaFonldsunsy Jlab dron1IaanaadInIan

[

w31 (icon)

a:ﬂiﬂﬂgﬁﬂﬂfﬁdgﬂﬁ 1-1 mﬂﬁ?mﬁamuhl, File - New — Application @Tagﬂﬁ 1-2
ialiszuuedouitefamiudouldsunsalng I@m:ummamndaﬂﬁmuﬁaEﬂ"?i' 1-3
lﬁ;ﬁ“ﬁﬂiaﬂ%aiﬂnmm (luzd fldnsandrin Hello) udnaluaineg sruvarsaaSnuLita
wé’awﬁuauﬁﬂg@ﬁﬁ'ﬂﬁmﬂauaﬁwmwﬁﬂﬁé’miuﬁaﬁagﬂﬁ 14 SuRuREFIa 9 fugad
luswad 1-1 Waugsrﬁﬁogﬂﬁ 1-5 (@alkuindasRuwlinlen st ldwaralasianis
sdnwsilng daudn) adulainliderlsianana Aieniuy Run — Run Class "Hello”
(W3n9znallu e WunsdsliTusunsurinem winRunaaldaunIngneadns g az
VL@Twaé'aLLamlugﬂﬁ 17 waldiuuaaslugiussvadiulasinasusive udazliaguasria
wilifidTanud Hello World Gedansvasmimildsunsnaumuiidasns


http://youtu.be/IeK4-dU8VLA
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Tusunsuusn 3

FEile Edit Run

= Jlab 9.09.09.

Debug STOP! Tools Window Help

EE=)

»

JLab
191 9
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dfiifinsuildsuasunaizxa

m

TR HELHLILALTIE
1Lab
Addition Software Tools
End-User License

Agreement

|Read\;

[

=

717 1-1 Juladiuanandanisdaauldsunas JLlab

317 1-2 wynisEn@aulisunsy

% Ilab 9.09.00.
File Edit Run Debug STOP! Tools Window Help
Open... |
Mews » Package F
Save Cirl+5 Application |
Save As... Applet
Send Mail... DWindow's Subclass
e N Java Class
JUnit Test Module
Export L4
Print... Cir+P Text File hai/
Page Setup... Lab Documents v fut
ﬂ o
Close
Exit
siaandanANLRAYTS
JLab
i Addition Software Tools




a wsauuansu Bussuwdouldsunsuy

&2 llab : Message =)

val -
1dfta class Lmifdasnisasia

|Hﬂb |

A

317 1-3 naeslinaudniuldnelusunsu

'E JLab 9.09.09. S| 5 S|

File Edit Run Debug STOP! Tools Window Help

import jlab.graphics.DWindow;
import java.util.Scanner;

1
2
3
4 |public class Hello {

5 public static void main(String[] args) {
6

7

8

9

} MdaSudiufiszuuiialy

} Saludd

% Hello.java I
|Ready [ ] = | 4

U7 1-4 WlsunsuBusiunsvuFnA Al

= Jlab 9.09.009. =HRCI
File Edit Run Debug STOP! Tools Window Help

1 |public class Hello {

2 public static void main (String[] args) {

3 System.out.println("Hello World");

4 }

2 } Guulusunsuenad

wdeslusian 1-1

SaEEa S = e

317 1-5 Wsunsuiieuansdinnanu Hello World snuisviad 1-1

&2 llab 9.09.00.
File Edit Run Debug STOP! Teools Window Help

1 |puy  Compile F7

2 H Run TestScript F&

i Run Class "Hello" F5

B Run + Profile Shift+Ctrl+F5
& Run + AutaStep

Run + Draw Call Tree

Command Line Arguments...
\W\—\/W\MMW\W\W
317 1-6 wydsllsunanEasinau viseaznailu [F5] unufils
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&= Jlab 9.09.09. = | B |
File Edit Run Debug STOP! Tools Window Help

1 |[public class Hello {

2 public static void main(String[] args) {
3 System.out.println("Hello World") ;

4 }

S}

% Hello.java I

JLab>javac Hello.Jjava

JLab> ussRetAeNASWELE
JLab>java Hello )
Hello World Mnmsdslusunsy
! JLab>
= s

| 0
o

JU7 1-7 wadnsnlFannisdaineultlsunas

Hémanalslonmafinaseslfvudanuvesusman 3 lusiaf 1-1 fegnolu
\wreenaneegliemed " 90 Hello World ludaanudu udinatly [F5] iNeais

o [ . & 1 o
anuguiaslunaudlalusunuussasiinu @183 system.out.printin” luusiva
P & - P o & a ' Y &
713 fla muhdnagmulwiiduuaasaanmearamwuiiBuusvalad (winlddasmsiu
ursialninasnnuaad IRlEMas system. out . print) lasmiFondannuagnisly
wIasmaneddszmeadiin aass (sting)  ddasmIuaasnans 9 usvia Alddasilie
uwaasi®azuIIa ssudlalusunsndudaniad 1-2 udashnugiazldnaguls

01 public class Hello {
02 public static void main (String[] args) {

03 System.out.print ("Hello") ; _% weieR 3 uders Hello ]

04 System.out.println ("World") ;

05 System.out.println(123); ussHeR ¢ udes World searndild
06 System.out.println (1+2+3); uHe9NN oty wavesAddluussiie 3
07 } waz 4 a9tdu HelloWorld

08 1}

9WAN 1-2 TlaUnINuAAIAIIN HelloWorld, 123 WAY 6 WENAUANATLIIIA

TREN 1-2 LRI IALAKIN %BNANA System.out.println (AT print) 18150
LEAIRATINI8NIW LALED BIFUNTOUEAIAILAT (UTTNAN 5) RIDABINTIRAIWITNE

(U33riaf 6) udAssuaasnld (Mazlddnsitnsdwinlugdunuds 9 luonaaly)

4 o, o . A d o o= a a o 2
afsrjanumunInlgiay File — Save As... iNamidufinlusunsandou lasazduiin
U { &) . té v . a et =
sauiandszinnidu jlab Sssananldiay File — Open ianduanldlalunanas

! 6191 println dwwin print line
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avAaUsznauvaavlusunsy

a o A ' A & a a A ' =
LSunIhan 1-2 1naara (class) Roruvesaananuisnoazidsadi ldvanani
e 4 y £ o4 rY o
Tuaandl Tdsunsunilslusunsudsznaudsaaaasuanitsnanz@n il walugrausnina:
Wonldsunsuidn 9 ligudan nieldsunsudsznaudioaaaiosniaaaayinnis (@9
Y o 1 V V a d’ J Q/
gl lusunsuuazamaaaunu blan) THEN 1-3 LA LATIURIAMEARIAANE AAIAAE
BUNNUIIMNANTEWEINAUWABAIN public class MUAILTOAMNET ANNAILNITLITLNEG
o A a o { )
damadadowlinmelweTasmune { nu }

public class ClassName ({

= - N
Guusuazduavesnanaly
melwadosume { )

99an 1-3 Insar89AaN4

meluaanadsznaudisiusian (method) LWfiaafeNAlT Do uAIRILTIENETUADY
myhnuvasldsunsy wieed 9 sasamadaduiinsnemanuidldfauionls ez
ladnuZasufienatnsazidualunionas lussusnfiazilonianiziufioaias®a main
o A Aa = . A a & . & = a
IRAN 1-4 LEaIlATITaInAANILNTEA main MIAEENWTAEA main Tuufiaafiiey
w1 s liemalaizurinu lasminads ) szuvazisNis R N nglu
LlUNON main VBIANIRIL

public class ClassName { Y = . - =
public static void main(String[] args) { 2 wakamea main mﬁ)owuuuuuu]

Guusuazduevesufionlinely

} wwFoouuny { ) ndeiaufien

AN 1-4 ITNUDIAAAUAZLNTDANLAYTD main

wikldsunsndszneudisnasama wikieaaadsznaudisnaioiuiian uazgariny
wiawnaadsznaudmenasa Masans o lwafisabiasnmlildsunsuinusaudim

@AINITIAYIN ATV NN BASNNARILINVDILNTN AN RRIVFIRILINLET Avindan

dsedald sUuuunsvnueasdasdn 9 Adswduiduduusma 9 anuuasaiad

= 1

o o v A =] ada a P a & o @
LIFNI MINNIUBUILININL ‘ﬁﬂLﬂ%ﬁ%di%')'ﬁﬂ"lilﬁﬂEluIﬂiLLﬂiNLwaﬁ\‘]ﬂaNW'JW]aTﬂflx‘]ﬁlu (839

a

aaa a_ A v o o A Ao @ . d. 4
yInau 9 aﬂ"fl"ﬂﬁivl,@]ﬂﬂq?luﬂ']ﬂ‘lﬁﬂﬂ) IRRN 1-2 YOS System.out.println VAR

o & o @ o A =2 A o o= o 4 o a_ =
Aniduarauannusman 3 19 6 LlaninnsuIIan 7 addwiaIasnang } daaalunas
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BUWANILAININ L‘ﬂ%ﬂ’ﬁauq@m’ﬁ‘ﬁ’mﬁu"ﬂadL&J‘ﬁﬂﬂ main WRZWNNEANNGILIN LTUNITY

a;@ﬂ’ﬁﬁ’]d']%"llﬂdiﬁﬂmi&l

JUN 1-8 usastisanuwssInaIMIlEaanyIzdng 9 ihadsznauiuiiudin

Hello fuaquianen lagaAENTULRAIRIBAY § 628 System.out.println

5

faunad nndrsanmelwafieadasdarodioiaiaamunodania ; (semicolon)

& llab 9.09.09. =aEEn X
File Edit Run Debug STOP! Tools Window Help

1 |public class HelloWorld ({

2 public static void main(String[] args) {

3 System.out.println(" _ e e ")

4 System.out.println (" ( ) ( ) ( >y oy o) A )"

5 System.out.println(" ) _ ( )_ ) }F(_ )Y(_ )"

6 System.out.println (" ( ) () ( ) ( ) ( ) ( Y™ ;

7 } ;

8 [} m’aeﬂmﬁwﬁnﬁwﬁoéw

& Hello java I

LAPINANE

JLab>java Hello

()OO
JLab>

| Ready
e

[ = | 4

4

U7 1-8 Tsunsu Hello Nuansdiaranfnanistsenausenassuuy ascii text

miundalusunsy

IS enIRaNANWLNaLITENEM I uLasldsunINin IRadUaLL (source code)

mnatly Wumsssldrsuvudamiaduatuliidusiainsas (machine code) ® Aiszuy

fanuuazynauadld wsvinlumlidouldsunsudrasiaiadaaas 22l lidaaguan

WURIRE WWALNTIZIN AT awlUTuATNGIIRRLIATEINLEAN ﬁiaﬂwagaﬁa:lﬁﬂuﬁ@

dasmsliiadasrinezlsunsatnedng 9 anadaadsudassnaiadaaiuirwimivdutiues

fws wananlausn geerurinanuidilasnnals Jalufinnvesnseanuuunimn

A o a ' o @ o P& o o o § o a
Il]iLLﬂSN (TNUNLIYNIN f)'l?:ﬂ?&’@ilg\? Lmzua\‘li‘mmﬂiad’nLﬂmm‘um) I@]El‘lﬁ')\‘]l‘lﬁlﬁ"]lmﬂ%

Tusunsuinadsliiasasvinauwaundadnisidazain Aawaiaay a1widladny wazrinen

2

google auenI1 ascii text
8 mBunvaadasvesszuninvalud (byte code)

daruiiaulasinddiomalsznaudanuizludnenet sanmndunuiniludum afuialashanyld
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ag9lYsEENT AW mmiﬂsl,mswnﬂizﬁunnmmﬁ"hmnsrﬁﬂué’aﬁmu@mgmmsﬂums
Wonldswnsy Iﬁﬂ,miummmmﬁﬁadL‘iﬂﬂﬁgﬂﬁé’ﬂvhmnirﬁmaammmm @Taagné’aa
100% AedaRanueslild n1sasraseuronsatvesldsunsnidunirnuesaua-
. A = I & o & o Py
ly/sunsa (compiler) smL'ﬂWﬁa‘N@]mim%uﬂumwwmiﬂmmu NUNINNITATIIFAU
v & v o o A o o o v & a a v
mmgﬂ@]aamq"hmmmum ganntnnudasrrauatuved lsunsulidusvaaiasdis

& A < v o va wa PN a o
nﬂmdmﬁﬁmmﬁl%md’m 5$U‘J_J"ﬂ$LL‘IJQIII?LLﬂ?NSLV\ﬂ@I%N@ﬂau'ﬂﬁ]ZLiN'ﬂ’N'}u

Jadnwainaavlusunsu
' & A LA A a a AA o A ' o
laidnaziduiolninTaiao®n nadonldsunIunITaRaNIIATERITINITAM U
& ¢ A ada & « o S « A v oA

ganeawITidwisasdnantnetutdnyszdn iulitaRanaaaantdugaItuuATaNawaa
N HEINIDIWBINTIBN NUTIRANAIATZHININIIVINWVILUTUNTY TORANIIALLLLINI
avaravldiaduanlalysunsy TuuaeNtaRanaauUURSIBWATIIRaLLINNIT dagld
) a A oA ' v o X . 2
‘nﬂmuazmsawaauﬂizﬂau‘l,umim'g@unmawaﬂﬂmmu TusrTahazvanandng

v A

mawﬂwa’mmu"l,ammrﬁriau

gﬂﬁ 19 ugasdragtaRawmanishensoiferudsldsunsuny Wanlsaaa
Hello RYWAAITEAINY Hello.java:d: [#1046] AITH ';' 1%, column:32 GAW
1631 wuTeRanaa uazuueiingn iasiiedosning ; AWt 32 VaIUTIAN 4 T9R
Hugwiugs 9 wnzdidoullunsudule ; Yadrnousmad 4

&= Jlab 9.09.00. | [
File Edit Run Debug STOP! Tools Window Help

1 [public class Hello { -
2 public static void main(String[] args) { C
3 System.out.println("Hello"); 1
4 System.out.println ("World") W _
5 } RN
\
61} \ v
g \
& Hello.java I 1
JLab>javac Hello.java PRt
Hello.java:4: [#1046] @25l ';' Wi, colum}:32
JLab> ~oo
| Ready [ = | 4

dl o Y a e 4 o ° ! d‘
qﬁ;ﬂ‘ﬂ 1-9 ﬁ]’]LLﬂ@Iﬂﬁ‘LLﬂ?NWUﬂ@NmW@Wﬂﬂ/]’]\ﬂ")il’]ﬂﬁ‘m WIBNLUSUIRTEUNUINNL

wevaLfawlinsefin TanuLaaInNNAaNaIaNaILL s lTunINLTI LAz in IE

k4 . v o a da X 4 & o a ] P9 v a
NIUBHK E]’]ﬁ]vl,ﬂ\l@]i\“]ﬂlﬁlE]N@WN’]@“(]LTI@‘U%E]?(] LW?’]ZI%U’Nﬂ‘N“ﬂﬂN(ﬂWﬂ’]@%ﬁdﬂ’]ﬁ]ﬂﬂI‘ﬂLﬂ@
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AUUIIITIIN dainwainaavldsunsy 9

FoRaWAIA AU ﬁaﬁaamﬂugﬂﬁ 1-10 ﬁ"ﬁaﬁﬂwmﬂagaaaﬁﬁa Lifie3oanans  Ja
gassnuIsria 3 uazlifiSaswane ; Avhousiva 4 wadaudaldsunsunutefanain 5
Fumiis Trasdrunsisluinaseiudofanarafifiaduase (TaRawaauiniugariiy) las-
wluvaunsininliuidefiananausn g Asaudalusunsuusdsnan antiuaasderiomlna

wdATaRawaada LN LU awa s Y‘hLﬁuﬁau"l.é’lﬂmmuﬁgﬂﬁé’ﬂvl,ammri

%2 llab 9.09.00. = | B |

File Edit Run Debug STOP! Tools Window Help

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

% Hello.java I

m

oUW N

JLab>javac Hello.Jjava

Hello.java:3: [#1123] ‘Liffin3asvanafla string, column:24
Hello.java:3: [#1046] @98 ';"' ifl, column:32
Hello.java:4: [#1058] iHunsdusufinaiife, column:11
Hello.java:4: [#1046] Al ;e ﬁﬁ, column:15
Hello.java:4: [#1046] afl ';' ¥if, column:32

JLab>

| Ready [ ] = | 4

2119 1-10 fanilalilsunsuudsdiaianainlaraumdanudsana lddmianin

al

gﬂﬁ 1-11 LLamIﬂimeﬁL%ngﬂ%é'ﬂvhmﬂini‘qﬂﬂ'i:mi dutalysunsnlaiuds
Fofianaala 9 udilioszuudlWinaunauusiin NoSuchMethodError: main &9
RUNLANNIN FTUURUNTEA main ﬁLﬂuﬁgﬂL’%Nmaaﬂﬁsﬁwawuvlaiwuluﬂawa Hello it Hau
Faunainlnuifiaaselnu (@iuianad main sy lassmuuuuieedouan)

PARANIIAUIIDENIFINITOANTIINY e e Rl Usunsa mng}’%‘né’uﬂmﬁmaaﬁﬂ

o A

a9 9 lusisduatundsnguuaeniw iesanaanauastionmw ldsunsusinlng i

o

Qmauu”am{l,ﬁ%m Haun leaaduunldsunsyd Hello @28 Jlab az&ILnaledn udazdn

U

a ' a '

paslUsunsufaiAuaeiu innzudazdfanananouazneiafidnanie 1w fMdN YT
MM iFinGe Munuemsnasunniiues sesiifuee (EREIVGRE TR il
wndouldsunsaiviesnaziaiosanofyansalau 9 S8 udu neflieldindon
Tsunsuiutain dlafiearls mindfia denusasidasfiozlsfianain Samansnama-
soulddoaszninmadoulysunsy wulugud 1-12 wudndt public luussvian 14
15 p dalwa minguuaanwlu Jlab azifin Public HiFd wnuiiazdudinGu (wnz
public iudimdnlunmsann) uazluusimad 3 é1i1 system $9lF s dudn anfiud
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g w oae a @ A & 'Y o a
‘LLL‘]J‘LL&WW LL'ﬂu'ﬂ%:LﬂuaLL@q (LW?’]: System L‘].]uﬂmﬁln@]ig’m"ﬂa\‘ﬁ]’]’n) AIUNIINILNAR

' a ' ' Aa v & ' a o
iz%ﬁ\‘imimﬂuhl:ﬂ.l,ﬂiu UﬂﬁJ‘]j'Jﬂ‘Vﬁ‘ﬂNﬂvLﬂLTnlu ﬂau‘nmLLi_laI'iJiLmim:mﬁ%WU

& Jlab 9.00.00. e

File Edit Run Debug STOP! Tools Window Help

1 |public class Hello { -
2 public static void main(String args) { -
3 System.out.println("Hello"); |F|
4 System.out.println("World") ; 0
5 }

6|} -

% Hello.java I

JLab>javac Hello.javaA‘4;1

JLab> ~ A 5 8 o
JLab>java Hello /[ WEINeLNDHIFTUNIU
java.lang.NoSuchMethodError: main
Exception in thread "main"

JLab>

JReady |_| E| A

Tauvalusunsulivdsiotionarsle « ].

N

Ay a '

17 1-11 Tsunsuitlsifidiaianananisloannend wsdsinamldld mez@au main e

File Edit=x

2 llab 9.09~=— — — =A A= |
I/[ #1371 Public &ie ws1sld P G\'ﬂmg ]
n Help

Public class Hello {
public static void main(String[] args) {
system.out.println("Hello World");

°_ a o -3
#1371 system @@ iwssld s daidin ]

U7 1-12 Anaznatinenanmasaulifosnisdanndaesansyudenisdeulisunsy

Tusunsy&Elaa1UINe

maudouldsunsnldldifmouadoulignuanlhonsohnelwaaudalusunsuudadu
sﬁmﬂ‘%aoﬁﬁ’mugnﬁaamwﬁéfﬂa%wﬁﬁﬁ Bndowldsunsudodausvraua Tuad
lhsunsuldmpuazduine ialdauamiagdaudullsunsuududrlamainanu anvssds
' o A ' o a A A y Awva o o A < o
1 pssewdawosiazidnladsnawdon udlunvliauannidoulysunsanaludn
A ’~ ° A A o ' A o
AwmIAaNIIINwlUsunINNaua T surada il MIadouldsunInlvsuuas
dwine nazilddsmstagdunusirduatuldiduluamamand juaninidoulysunsalu

AMIWhAL waznszilddemaduninemauniniiudaidns 9 melusisduaiy
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01
02
03

01
02
03
04
05

01
02
03
04
05
06
07
08

mmasuiiaaidn 9 lufiudalamaldindsuldsunsudagluuuessia
fuadulddaszwaauais Rosonnad 15 Ausiad 1-6 dadulusunsadfivnawle
wilounuaNiidoims wdswad 1-5 srueannitean wzaagluuylid aandouuva
aefd Smsdendn 1 ssnnaniinanzan ieliiduanin dulaagnolugula druud
dhlalassasesistedssnauimiuwiuaaumsvnnueslusunsy aduatiueg 7
fﬂ:ﬁnLaualuﬁﬁfaﬁmduﬁgﬂﬁ'@gﬂLL‘UUﬂS’ﬁUﬁ'ﬂ'ﬁaLaua**uaau’%ﬁw%’u;ﬁaammummmm 4 2
lirauanuasneazidoarasmanl fiaaina udzihiauadadeinllZes 4 A B
Winauguan (adnslsfinugdudasidnladndn v\é’ﬂﬂﬁﬁ'ﬁlums%’@gﬂ‘sﬁaﬁuaﬁuﬁmﬁ

wineogduuy ldlddudadedy Wwdsedaiauauns)

public class Hello { public static void
main ( Stringl[] args) { System.out.println (
"Hello World"); b}
o dl o 1 d’ o v b4 L 4
sviahn 1-5 TsunsuiameAIn Hello World wmmu"l,mmma\m’]i ure1wdnlagnn
public class Hello {

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

997 1-6 TsunsuuansAndn Hello World NlAFun1sdngLuuLnA

a

a a @ v o, o o 'Y a_aad e a
FJﬁLWﬂJﬂ']’nJLmqiﬁli‘ﬁﬂuEJa’]ui‘ﬁa@]uﬂ‘ﬂu’ﬂadIﬂiLLﬂi“aﬂ'JﬁqﬂvL@NaN']ﬂ A8 NIILLNIN

BuELE (comment) fnudaslusiaduatiy lasussonodudeanums InonIedsngw

wnInad U lusve o Jafidasmading AIFDENINUFAIIUIREN 1-7

/* Z\ ﬁﬁamiﬁuuumamq
* Tdsunsunsnanianaadtannuseatoun1iaanIn CA RPN DA

*/ :
UAeNsLTaURINULAELUY

public class Hello { . - 4
(Stetnall] azes) | UFFNOLELIAUIUUTING

public static void main ~—
System.out.println ("Hello World"); // uvinahlodNugainaniIsaanIn

o g = o o
IUNAN 1-7 IﬂTLLﬂﬁ‘NWNﬂWiLﬂlﬂuWNqﬂLuﬁlﬂ’]ﬂu

ﬂ'ﬁL“TJU%%N’]UL%@JﬁﬁENLLUU LL'U'ULLiﬂa%@ﬂﬂlﬁLi’]L%ﬂu%ﬂJﬂﬂL%@ﬂ’]’] § inng 9

UTTNG b I@UL’%&mmmmqﬁmﬁnmi: /* WRTAURNNBIAQEIBENTTZ */ (UTTVaN 1049 3

VoITREAN 1-7) uuufigedFudieanesz // audananng lanauusmanu (uIsian

6) aaudaldsuninazldaulaninomglusiaduady amu dnidouldsuniniadouva

4

daulamanindwnoaziBuaiin@alan http:/java.sun.com/docs/codeconv
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o L9 va ' a @ ' a oo o R X A A

dsalidudaldsunsudm usnliouwninomaliaudin uddsndasdrilatiatznanis fe
winewgzdasadusliasnudmandowinty (wnzlifisenduiidilaanasayld) 39
vauuzihi1 mindasmadsuwminemainudasle aandou o nafMandoudaoun

(azldlaitn) adhdaselddsunannglumeonss (wnzendullu)

L. =
LINANLLA
v o 'Y \ P =~ P 27 = dad o o A
FIRFARRUUVDILANEANTRNLINLD Y B VUW I ﬁ]zgﬂLnuluLL‘WN‘Y]MaﬁaL@U?ﬂUm‘aﬂaqa I@ﬂ

a . o & o o % = a 9 dad a Y
Nﬂ‘ianﬂLL‘W&ILLUU Java %ﬂaw’]un’]iLLﬂaLﬂui%aLﬂiadLLG"]’J ﬁ]:gﬂLﬂul%aﬂLqu‘ﬂu‘ﬁaL@ﬂ’Jﬂ‘]J

D

FoaARTWAK WANUTEANUANLUY class 1% ShaFUalLUVaIna&Ta Hello a:gmﬁuiu

uiluTa Hellojava susviaiasasvasaaabiiuluuiuda Hello.class

37U 1-13 uaavsiudgzasiulafilesslilusuny Hello v Sudionisuda

lsunsuliidusimeaiasnen ihesnndudalisunsuvasganmuwannifedn javacexe

(s83139711 java compiler) F93uAUA6F javac Hellojava (miﬁ'@LL‘iﬂIugﬂﬁ 1-13) LN
v . 2 o A I3 9 . v 1 a 6 .

194 javac wlaswaduadudanuluwuia Hellojava dlifiezlsfiawanansloansal javac
o e A dye e LA < 2 g aoa o ad
azhwimeaiasf ldinulauiluga Hello.class annuudsaslianrinu (ugawamnannise
11 java.exe) shsvmiaIadluuila Hello.class a3uinauiiufion main @2u61a9 java

Hello Lﬁaé'lmUmmazmﬂlﬁﬁ‘u@L;ﬂﬂﬂﬂmmw JLab 3zt NgIsdawazasvinanle

A oa d o &

oaluialad EI‘l«LI‘]JiLLﬂi%Jﬂ@]‘L!&J Wunsaanszndesiududszdnseninamsideu

U

Tdsunsw

ussriedl Jlab deuvalusunsy

Togara ([ ulu‘wam‘sae
GW3¥e Hello.class
JLab>javac Hello.java PN )
JLab> L

JLab>java Hello vss7e JLab desvaadesiu

- - — E— wiy Hello.class nn91u

) o)) r oy ) )« f

O O ) - .
JLab> WAANSNULFAAIAINNTNNUYDY
[ready l sHmm3edly Hello.class

U7 1-13 douansaesiulad JLab NuanLAT8INNIN
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HLUUEnNuim

1. andudlutesinsesdszloada lUi

1.1. nﬂﬁwéﬂummﬁaqﬂ@ﬁwmﬁﬂm‘%ammﬂ

1.2, fadsamanitarinen ssuvaluvnfwfiende POINNFIEL

1.3. saudalusunswazlisulaguiiin lusradualy

14, saudalusunsuiindiuasusvs 1uina

1.5. Liﬁﬂgﬂmeaaiﬁaﬁuaﬂ'ﬂﬁmmﬁaiﬁ sulusunsnlade

2. tfeud1i1 main 1w Main luswa 1-1 usrFudanazaeinnu azfadyninie

Taiagnels uszdnaaalfow args il abcde udssiuaziatlywiwsald
3. aadsuldsuniuieaugastanany euflufnsusiau 10 A3 9 azUIITa

4. t@aIMINNAT 123+456+789 auNT0lT System.out.println (123+456+789)
A o o & o @ ' a A o o
INOATWITHLAZLRAINAANT D1689N1TR1A7 10! (WWNNalTuawad 10) I VLWARY

atngls (m’sg]mﬁ‘hmusl,mnﬂ%m%ammu *)

5. aadduwlisunsudnaanh uiFIhaUg I fozlsfiandaly dRadaunlvadngls

01 public class Wisawakarma { 0
02 public static void main(String[] args) { :
03 System.out.println (

04 v uingalneedilarmdontn  Sefitsdunaien

05 naaiuiadiowdeisn  anduaanduigninuad

06 T IFUNITURITIUND EANTPEOI o3 DRERGIEE!

07 anTnuagaNYMzIIaed  andireddeiausilezns " ) ;

08 }

09 }

6. UIRIFLIN Li'n,%um’mmql,mu Jx %/ Ay // wnsnnanddnaslewndely saadun
Tdsunsudneansi wdIFI g Fozlsfandaly

01 public class Commentl {
02 public static void main (String[] args) {

03 System.out. /*comment*/ println ("Hello");
04 System.out. // println ("Hello") ;
05 }

06 }



http://youtu.be/0pZr7stSqy8
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7. 88IMNIILN mrﬁmemmyﬁauagjh%msm@;"l,@ﬁﬁavl&i aaadpulusunsndneanit

wiFIvIug Jorlsfiansely

01 public class Comment2 ({

02 /*

03 J e */

0a  */

05 public static void main(String[] args) { }
06 }

8. lusunsuthasneirinesls ﬁas%’@gmmulmﬂﬁmmm g udng

01 public class

02 Ugly { public static void main ( Stringl[]
03 args) { System.

04 out.println (

05 1+2+3+ 4+

06 5+6 )} }

9. AN UNIEAFI System.out.println waadsdaANUNII@MN LUTunTNTNS-
ssfududratremsuaastannuuwinlaiuuuie laasRuiasuanitoaniad Las

RIRGINANRAIFIRI WA é’amu@dﬁvlﬁwal,"ﬁuvh

01 import javax.swing.JOptionPane;
02 public class Hello {

03 public static void main(String[] args) {

04 JOptionPane.showMessageDialog (null, "Hello World");
05 }

06 }

10. Tdsunsutneanifian lnu auLLﬁlmlﬁQﬂ@Tad

01 public class wrong {
02 public static vOid main (String () a) [

03 System.out.print ('Java ')
04 System.out.print ('Programming')
05 ]

06 }




A7

ﬂ ANNUADTTOUA WIS TaNAUITNIWAL LI LTI aULNY g%ﬁfd WILWR Audays LT
= =3 o A ﬁl U v 1 v o I d‘l o Qs g:

Wonuian H3e9u nI3edu g sauuaudldnisdrwionduiugndragluauasunis
iewuadldsunsuirant ’aﬁwm%uﬁwLﬁuamﬂ%ﬂﬂﬂmﬂsmﬁm’%aamimnauQmm'i
FUIULA VLT IUINATI msa’%”nLLa:mﬂ%\ﬂmﬁLLﬂiLﬁaLﬁuiaga‘*ﬁ'smwﬁ:wﬁ’mﬂﬁ
U3eN8Ka 3%ﬂﬁ§hu°ﬁa§amaLLﬂuﬁuﬁmﬂ@‘lﬁ AT anlTaaIfFIg 1w NI TUN9

atiaraainlties 9 uazllavinaedn ﬂﬂﬁimaaﬂﬂmﬂsuLL@:ﬂﬁLLﬁ”ﬁ;@Uﬂwiaaﬂu aslisunsy

uIn au Ao s

Wil szanananaIreInaNiIee s Taiau flanzlNanTuIn AU Aok Uaz
At wnlalasass ildansdsznanamaniinszinldagramiasinnn 39ldudand
mmaanRaasazlidaduidun1aduam (arithmetic operator) LNANILIN AU T UATWIT
laglfiadasnuns + - * uaz / eawdey (HesnnuiluiuWlifiedasnany x uas + a3

v s =3 6 =3 [ a tﬂl a tdl s ]

aldaudndunugmfilidesdinme x Mluanununedu) s9an 2-1 uaasdranaldsunsy
e wInLihNaLEaINIIanIW (Fauasaamntladn ldsunsufazuaasunaazline
samw tlduslafnesdsullsunsuuasdarinnug)

A = A A s A o x> a o A A
WIBIRNILUINRANNRLAEEnUsEn i ain lWlgnusess nmsuaniusassfans
@ORATI  LTW "AT+"B" 2@ "AB"  WRAMNEATIUINAUIIWIN LTW "K"+9 auia
1U5un309:AANNIN UINRABNIG0FATITUNY 39 UREW O LUAASINOULRIADLGD AIThis

"Kr+9 9z "KO" luame 9+"K" ald "ok
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01 public class Operators {

02 public static void main(String[] args) {

03 System.out.println( 4+2 );

04 System.out.println( 4-2 );

05 System.out.println( 4*2 );

06 System.out.println( 4/2 );

07 System.out.println( 1+2+3+4+5+6+7+8+9+10 ) ;
08 }

09 }

01
02
03
04
05
06
07

SWAN 2-1 Araeinan sl EMIATuANIAIWIRL + — * LAY /

A Ao o ' A A o Y A ' v &
FaNdaIT1ag19niefe nsuInazyinande luean deliudanaslsiesdidunisuan
FAUIU LW 1+2+4 WINAL (1+2) +4 ¥NNU 3+4 7NNY 7 waouindunsfose3d9saad
2N UNLAY LTU "AT+142 WY ("A"+1)+2  WINAU "ALT+2 WNNU "AL2" WADN
VBT T+2+"A" 1NN (142) +"A" 10U 3+ A" WWNAY "3A" IWITUINa e w1
UINFIWIBILUIIWIN BINAINIIH "x = "+4+2 Fanilu "x = 6" Adaslaraaulwny
MIVINBULINWIWNTIAUIRANLINIMIUADUNIAORATI 3900008 "x = "+ (4+2)
aauaaddiaatnslusvan 2-2 lunhindasmsuaad 4+2 = 6 Mlalasld print uaas
' o A o ° o A A A aa I
"442 = " fau (UITNAN 3) LAIABULRAINANIAIUIN 4+2 (UTTNAN 4) W3adn3D 14
MU (4+2) ualUdarugess "a+2 = v LL&J@iaﬂﬁwaqﬂﬁmMuam (UIINAaN 5)

public class StringConcatenation {
public static void main(String[] args) {
System.out.print ( "4+2 = " );
System.out.println( 4+2 );
System.out.println( "4+2 = " + (4+2) );

} T{ ptnAuldroduLialiA amasslinion J

}

IWAN 2-2 FatNIN1IFRAFE

IUINLANNVIIUIUNDSI

uaﬂmﬂ‘vﬁmﬂﬂi:maNaﬂmwzﬁamsms‘@miﬁamsmﬂaugmmméh IR[ISIRISAL
'Jaaimnau@mmsém%’m‘hmmﬁu WRTERIUINWINITI NMsnaNRLaaTARI wInlAlY
FOIUULALTUIY TouandfiRmauTafanIMNT MIMITULULIIWIRENIsdaLaEis s9aR
2.3 WS B UK 1 aIMIMITUL LI IWIREL AUMIRITULLIIWINGSS Navas 5/2 1u
2 NS IUNIRII IO #IUNET89 5.0/2.0 Ww 2.5 aruana Crilel RRIET
Funwdnlanlildranadion dudsuimnuuolyanafiousznansiodimiuaiy dwmiu

NIOMLAANIIANWI W IZRINT IR NN LT IWINDTI erutalisunsvazilaoudiwiwdnls
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& ° a . v & o o o ' o A o A ~ A
WU 1UINITINOUBAITIAIUIDE AIA8EIIUUIINGN 5 UaT 6 VBITHEN 2-3 TIaztURen
5.0/2 W1 5.0/2.0 waztRow 5/2.0 101 5.0/2. 0 BWAITIAIWIDMLUUFTIWINDTI THR

7 2-4 wgeIdneat19IBI TulUsunIuNdwI N uNVaINaNNTsadiond 4 nile

01 public class IntegerAndReal {
02 public static void main(String[] args) {
03 System.out.println( "5/2 =" 4+ (5/2) );
04 System.out.println( "5.0/2.0 = " + (5.0/2.0) );
05 System.out.println( "5.0/2 =" + (5.0/2) );
06 System.out.println( "5/2.0 =" 4+ (5/2.0) ); m
07 }
08 1}
99A7 2-3 A29E9NNTANUIUMLILANUIANLAZANUI AT
01 public class CircleArea {
02 public static void main(String[] args) {
03 System.out.println ("WNaNNNTAN 4 ®ue YWWN " + (3.14159%4*4));
04 }
05 }
AN 2-4 FaeenanTATUI IR UN TR NaNTAN 4 wilae
R IR &

HANIINABUNUADIIZORANTTATUITRLA? gﬂﬂﬁ@]\‘i’]%lﬁaﬂLﬁﬂﬁ@ﬁaqﬂﬂ%ﬂﬂ U

=3 v =3 dl l]/‘ll/ 1 o U ldl a ' Qs =3 v
nafudayamansaiviialimiasilunisanudmaniizoni usw RAM) Auduli
' o o Y ' A A o a % y & a_ & &
aslunibsanuiidnes (Teyaligywisilalaniasnaniiaiaes) itu siednanie
wialasT (flash drive %38 thumb drive) mq}ﬁmLﬁuiagmmu%minlmnuﬁ LNTIZLIAN
lumsifuuazionldgayalunsuiwdinduuuiifuanadudiuwi (wazwinawing b

dasmaiiudayaunuuunniidi) lunveaTunsawzimafudaysuuusiagm

maeuRiaesiiieniSendt dauls (variable) TWnidouldsunsuldifivdoys
< A a | A A= o o A Y v o
11012 WmaniFonhauds wmzinamansnasudniiulududsld Weladasnislda
w3 dasdrzmaaiuds mdszmaaiudsdasimuatelinuaiuls wesdasmwualszinn
Fayafieulmimiuld 9af 2-5 usasdmadnaldsunuinunlausian 2-4 uelden
udsauen utIvan 3 dszmaaiudste r inuswiway usInedn 4 dsznaaiudsdie pi
AU wazuTIMan 5 dsemeaaiudsta s 1iuaass Memuusmabinmsliansudn
Aududinisuaiy) Anunlsenaaiulse area anea (UIINaN 6) INatdwAunans

I A 1aI91A U 3% b uaaINaluuITNaNn 7
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01 public class CircleArea {

02 public static void main(String[] args) {
' = 4; [ = =
82 ;ntbl r, 3.14159 nwsﬂs:mﬁm'semsmum]
ouble = 3. 8
. P+ Ar A . a4
05 String s = "WNAVNNIAN 4 AWIY IWUN ",
06 double area = pi * r * r; -
07 System.out.println(s + area); %ﬁmwaocﬁaLsﬂsmsl"o’éw%ﬁmﬂs]
08 }
09 }

o Adl o 1 o dg/ Adl o = 1 AR
TUAN 2-5 AIBENNITANUI LN UNTDINNANTAN 4 e tne 1daaule

A111 int double WA¥ String Lﬂuﬁﬂﬁi:qﬂs:mwﬁaﬁame‘hmulﬁu U
239 LAZROIINUSAL msﬂi:ﬂ’mﬁ'auﬂiﬁuﬁaﬂﬂizmwﬁ’aga ausIsTasuls uazany
fromsmsrisuauliiuauls Funasitesdoundelifle) lunsdifdasnslsznaa
wsnanadanddssinmidsniu fsansodssmaluusiiadoniuile wu drdssnmsauys
SIBENENGITE 2, b, c PNUTMARINASINIY int a; int b; int c; %3a
wdsmariunwdn int a, b, c; N LATARIBENANT LFRIUsTAAGILLTaN
$9azldenudsriule mi'ﬂszmﬂéhLLﬂs@iavlﬁJf:maﬁfmgn WANLRA

int i; Int s; // ®n@ Int Ae @89 1 ¢ALan
double a, b; string t; // ®:na string Aa 89S dlng
int =5, k=8; v = 6.5; // Aawseld v neunazuszme
String sl, s2, s3; double vy;

int p, double g; // UszmeaauazUszan daauundng
/7 W, Ml dadld ;

n1snvdaniuds

mtrmeaaiudsdasasdaaiuds nannsdaysainiIasaaiulsie arsaslide
ﬁl Q v dl Q g; ﬁl v v U ] 1 = g;
FeanunansnurinAvesaudnw 9 teldarwldsunsuudidrledne adlsfianuazas
A o [=3 1 v v I3 A a 6 o 2 & A
aawdunelanlile deaduldaungiamasuiaeasimualy ngnisasdessarn

Huash (ngRlanunimaastadiuls Toasa ussalufiansdas)

Usznaudiaalanys aay suansal $ wia  nie
Fududuieiiae

For g leludwls

AaN®I8INnBe7lna Lindauaalan (B A 61900 a)

@99 hBINUFIRIIUVBIAIEIIIN é’ummiugﬂﬂ 2-1

AL e

daslaitnusadng vasldsunsufidszmaunon
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01
02
03
04
05
06
07
08
09

abstract assert boolean break byte
case catch char class const
continue default do double else
enum extends false final finally
float for goto if implements
import instanceof int interface long
native new null package private
protected public return short static
strictfp super switch synchronized this
throw throws transient true try
void volatile while

U7 2-1 Arasausing 7] 289011191

o A a o & & A A < A o v a
wn@ouldsunsuiinsedasniniBenans Tounan wazdaalnds luwrsnsundou
ldsunsunmwnannn anlwaranwsusnvastanamiuaalvg (11w String, Robot,
Window, Circle, ..) WAIAAIBNBIWINVBITOINNBALALTaMLUTITUAILEN (151
area, radius, main, ..) nandjuasaylunsassedio arsasldFeanunuiy az
| A v v g; { & v o [ v A o va Qs £ v ar
Wuadale tnesnasTadidsznaudmiudinanudn IMLmﬂunﬂﬂﬂ%mﬂu WA R AILINVRY
' o & o ' v o L o . = & o ' ) A o
udazdduaalngl (eniudusn Junvduineans wiaa niaauls) 1w dosnIasTad
dl =3 0/ QJ 6 q/dl 1 ] =3 =3 1 g; ﬁl a |
wUsAuiurasgdandt AlkTedn dayofieek atndlsianufatnasdasniinly teniu
1 q/‘z nilI < a d' L o 6 g: dl'
1 IsuudFonnunane lasmldermanidaemsldsyaneal $ uaz (19801300978
. ~ =W 1
\Tw $$_SS, , $152 ldlifiang udglidiag)
A

=] Y a o A o o o a &
auaiwuma%wulﬂ ﬂLﬂﬁ?ﬂﬂﬂ?i@d%ﬂﬂ?Uﬂ?ﬂﬂﬁﬁl%ﬂ?ﬂ?ﬂ% LINRIUNIDAITD

v
=

M lnefld asuaaslusnan 2-6 adgrelsianaldsunsudne 9 Nazshiaueluniafaiauiiaz
asTaLdunenaIng .

public class AuNNAN {
public static void main(String[] args) {
int sl = 4;
double #MWIE = 3.14159; o
String 80 = "wnaundied 4 wiheo dun v
double Wuh = éwy * Tl * Tedl;
System.out.println(ﬂhﬂiﬁu 4 ﬁuﬁ);

}

L]
o A o A

swan 2-6 Tsunsuiinanuumileusian 2-5 usismasing <) lwllsunsuflunieing

o A & A v A, P P o 9 v oaa @ ad =
uﬂL“lm%IﬂsLLﬂillU'Nﬂ%a"ﬁ]WEJ']Uqumﬂaﬁalﬁﬂuauﬂ"luvl,ﬂglﬁai LWaﬂadﬂu‘l“iﬂaauLTWlﬁ]ﬂﬂ'}ﬁﬂqiL’Uﬂu
4 A g @ ea Y a ¢ & a &N wma & A
IﬂiLLﬂi&lsﬁﬂﬂa’!r]Lﬂu‘ﬂiwUﬁuﬂ']dﬂfyfy']“ﬂadlm’] mL‘n’mﬁg(ﬂﬂizmﬂL“ﬁ%uuﬁlN ﬂvLNﬂ’J{L"H’Jﬁ@N"HaLLﬂaﬂ )

v o o @ P a o v A A Ada ' A
LW‘EWﬁﬁﬂ'}uLfﬂT’ﬂaiLadﬁ]ivl,llLTWI@]IﬂiLLﬂi&Iﬂ@%LaﬁL“ﬂUu ﬂ'li%uvlﬂlaﬂl,ﬂ‘iaﬂllaﬂliﬂﬂqﬁl obfuscator it

¢ _&d . o o o v & o o o Ao A a V @
sﬁﬂw@LL’!TY]aquiﬂﬁﬂuﬂuﬂw’]uﬂﬂ\ﬂﬁﬁLﬂ%iﬁﬁ(ﬂuﬂuu‘l%&lﬂﬂqﬁ’]uL%Na%“ﬂa\‘]l.@]&] LL@lﬂ'luLm’]lﬁ]U']ﬂﬂJ’]ﬂ 9
@T’JEJL‘V]ﬂﬁﬂ"ﬂaﬁﬂqiLﬂaUu%aLLﬂzLﬂaUuﬁ"lgdﬂjiﬁjﬁ']%uuu@iﬁld 9
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n1slviAnuds

WATIRNY = 1113719191 b laURAIAN NN U AIAINIRITI9VD = watTlue
FAnNTAAINUAILLT TasinfIRIaNaYBINITAIUITANIITINVDS = vlﬂlﬁsluﬁ’JLLﬂiﬁa%i
NWTIVDI = GINU AR 2 = b+l FNFNOWNU a <« (b+1) BNWMTHAIUAUT b

¥unaas 1 lewativludnds a  @dsa = a+l wnwnssdabuaands a ¥1uan
= =

o o = o o A a A= L a o
8 1 bewaldinuluainds a 92188 Jernsdensnaiiaule a2 Audn 1 @9

ANNRNILVDI = NIAULEUONT FIFI b+1 = a JINARAN PILINTIL

fefidasdilatodndszmanitafeanumsliedudsie daslwanddssnanideaniu
Uszinnuesdandsfisudn sudoinswamduiulasudsuoy int shdwwedafvlads
WSUUY double uazingasaivlaaiuds string ITesniuliniensdife sansnin
Fmdauivlaaiugs double Id (nnzwniduioindudminase) wiw aundliian

Wiy int i;double d; WA String s; mﬂﬁ@h@ia‘lﬂﬁma%’]mgﬂ LANIIVIHG 2

i=2; s = 5; // W int Au string W&
d = 1.28-3; // 1.2x10° s =5.0; // Wdouble nusString il
s = "kid"; i=m1";  // Wstring nuint lale
d=-1*d; d = "5.1"; // Wstring MU double 'lile
d=1i+ 12; i =1.5; // Wdouble nuint laile

nistdasudssinundaya

aa v 7 v o A & = o v '
luﬂim'ﬂlﬁ']@]a\‘lﬂf]ilﬁ"ﬂE]Halﬂﬂll@')lalslliﬂLﬂ%ﬂuﬁZﬂizLﬂ'ﬂﬂan’]iﬂ'ﬂj‘l(ﬂ LL@qudmﬂ

= v a |3 a P ¥ v A [l
Lanuag ﬂ’]‘lﬂ"]ﬂﬂ&lW'lL@]ﬂiU’Nﬂ’nﬂql"ﬂ@ LﬂﬂﬂuﬂszLﬂ'ﬂmﬂHalﬁa(ﬂIuN@] UW{Iﬂ’]H’]VLSJU’e]u

dl v < é ddQI v v dl v = QI o o v o s AQI
Lﬂﬂilul‘ﬁ (ma’uﬂu%mlummu) N16129N1ILURU UG DI VL WLINY FIRTLINNADININAIH

1. 1Jagn91n double tilw int: 1¥lg (int) i days double Nidasmaiasu
NaT lAA DT 1MWIULANNAALAENG 1T% FUNGIT d 1TuAIMUT double WINWEH int
. A i a v @ = v o & 'Y a
i = 100/d; DaiRa fFaInITURIUNATEY 100/d WU uInAy daaidan
int 1 = (int) (100/d); @89323908 008U (int) 100/d wsnzAansilaeu

100 9% int AaWLEINIIENY d L ERALTW double TIRA ILINTDLANOWLAY

{ (= 1 ° v v { o {
2. 1JAyw91n int 11l double: WALE (double) ihdaya int NapIMTURLn

nmaddunluaneasianltnunisdfonsrwindulwdudwinasessniienis

2 immwndsudiasdivesiwwisilugduuudynasineinmenaasluanld wu 2.03x10 " Gou

WNHAIY 2. 03e-11 w38 2. 03E-11 laaiaudiadzes 10 daadludiuinduiriniu
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FUIDLIND PRFIWI LU IWINDTI bT% FNNAEIN 1 waz k 1Tududs int w1
Wou double d = i/k; NAA kan Izt duuuudiwiuidy drdasnslims
BUUSIWINDSI NeaddRen i wI0 k. PDWIIUINGTI a9nw 9daalun d =
. A | & . N IRL
(double)i/k wIa'lun d = i/ (double)k; wabile a =
(double) (i/k)WINZATHANBAININIAAIUITE i/k AanwanUasudu

A a
double GarnuLAnly

3. 1WAgweIn int w3a double tiin String : wuuiaswing Tagvinsuwind
gasmadfswlluiniuaadeine 9 (dow " sasdadianu ) iflasenmIuaniu
gasAanIdeaass Judasiwwmduaadnonds 1w 1A 1 1w int & d D
double ﬁ’]s’:TL\‘i String sl = "" + 1i; nu String s2 = "" + d; ¢

Waow i Wuaaselvny s1 wazddon d uaaselvny s2

4. wagwen String 1iu int - Lmuf:ﬂ;uﬁnﬁaﬂ Foalddasmae 61 s 1w
§639 fF9 int 1 = Integer.parselnt (s); vhwifidousess s 1Ju
FPWIUAEN 1t s =127 Aeele i = 12 Fudeun : Toyalu s Foafluuuuf
Waswld 1w d1 s = "12x" ezfadeRanaaiiiorndndil wiadh s = n1.0n
NRaNaNALRlaunn

{ [ A o P v v & a v ¥
5. 11agu91n String 1l double : WULAAMBULLUNLAD 01 s 1duaase daald

. L d . ood -
@183 double d = Double.parseDouble(s); TniNUasuaass s
WU 1UINASI 1T s = "1.5" nazld d = 1.5 @ndan : iagasl,u s @addu
RUUMLUREWIE 1wt s = "#12" zieTaReawaailayindnaet

n1saudayannuiduinan

e G lldBouldsunsuiifsnsgla 9w lusunsufidwimiuiisananlu
S9EM 2-5 Adw a1z naNsAionn 4 mndasmiswmnsdsaiin 5 Ansdasurdly
Tdsunsn wdrdsvinaulng Iﬂimeﬁﬁmﬁmﬁummma%’ﬁﬁmmﬁ‘ﬁ Fw i wAa9naw
LLﬁaLLamNaW@“ﬁmm Liﬁaﬁmmm%%mﬁ'uﬁa;&amm‘fﬂ,if WWnIMTIUTeya N

ol o v A ' a [ 4
dlEfnszildie 9 Aarunsuiluiud

o A Aoe o A ¥ a & & o & A
SHEN 2-7 LLﬁ@]\‘IIUSLLﬂﬁJY}SuiﬂNi}’mEﬁ’ﬂﬂ’]\‘]LLﬂ%W&I‘W IMNUUAIUIUNUN LA
LEAINANIIIDATN ﬁam:%’uﬁa%lammﬁuﬁmw“[ﬁ 151698983190 U UR WAL AR
Scanner kb = new Scanner (System.in); (UTIaf 5) fashuriasshaniy

@ A A2 Y % o v a o AN o o
dyzniaaiudsve kb sml,ﬂwagaﬂszmw Scanner Wionnulwa1Sudun leannsge
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01
02
03
04
05
06
07
08
09
10
11

o

281 (ﬁ’]gd new Scanner) %déﬁu"ﬁagamﬂuﬂuﬁuﬁ (System.in ﬁau‘i‘]uﬁuﬁ) 153}
”WQmsﬁ@ﬁ 1 sznudmdsuandaudalysunsudn nazldaans scanner F9iidoLdntn
java.util.Scanner LﬁalﬁﬁaLL‘}Jaj?iw:vlﬂﬁumvlﬁﬁvlﬁﬂmwu Qéwuaﬂnﬁamé’m
anlafgniuanusudousasdmdmnanit veliinluden uiazdey 9 Wrlafennunaned
wissdluuniiie 9 111 wasendduds kb (Mm%t kb wnzaslalfiluddenas
keyboard) Aisnansaisaniufiaavsausmsnanvaisle i

e kb.nextDouble () fia Wm%’uﬁagmmu double MILTIURUN

e kb.nextInt() Ao Iﬁia%'uﬁaymmu int Manilufuw

e kb.nextLine() @@ Iﬁia%'uﬁayaﬁdUiiﬁ@LLuu string MIuiluRan 3

import java.util.Scanner; vondhudalusunsuinsiaziinarad
// Tlsunsuswisiuiivesionas fi¥ouéiudn java.util.Scanner
public class CircleArea {

public static void main (Stringl] args
_ :l #5196 90 1unduiiu ]
Scanner kb = new Scanner (System.in);

System.out.print ("fﬁﬁ =");

double r = kb.nextDouble () ; % sedudeyauny double ]
double area = 3.14159 * r * r;

System.out.println ("nauiRwN = " + area);

}

T
o

?‘VIZW] 2-7 Iﬂmmiummmwumm\mﬂ@ummﬂdw FuMQUE A

&= Jlab 9.09.09. = | B [

File Edit Run Debug STOP! Tools Window Help

1| import java.util.Scanner;

2| // Tdsunsudrmaiiuiiuagivnan

3|public class CircleArea {

4 public static void main(String[] args) {
5 Scanner kb = new Scanner (System.in);

6 System.out.print ("5@fi =");

7 double r = kb.nextDouble();

8 double area = 3. 14159 *r * r,

9 System.out. prlntln("quDGHQN ="+ area);

& CircleArea.java |

JLab>java CircleArea

§afi = 10 .
1] 1
Wuvionau = 314.159 ldliien 10

JLab>

JReady [ = A

N o o o ° & A
gﬂ‘V] 2-2 A2e19N1989N 9 UL TUNTNAUI N UN N AN

3 lunsdifdasmisuaaisluussvaauiistesing wu dliileu aB D uddasmiduaisuinid 2B
. Lua . “ . _ 4 e " -
dwdnaisle cp 1l4 kb. next () wnunsseiudayauuy string wiks “few’ nauiluiuw
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gﬂﬁ 22 ugeadeansFTnNullsunsus I aiuisnay wasnaasaeule
VIR 5 ud U 6 ugastany "Sad = Lﬁaiﬁ;ﬂ%ﬂﬁmﬁ daslannueniveiiall
usInaf 7 soauniglfazladwanudanasu ddsanain 1lg print lwusva
6 Lﬁalﬁﬁhmuﬁ;ﬁ‘ﬁi‘]auag%é’aﬁﬁﬁ "Sad =" Lﬁa;ﬂ%ﬂaumuazﬂ@ﬂu Adlunns
Fupysvialnilagsaluda) mnﬁmmﬂugﬂ‘ﬁ' 22 glgle 10 Alildsunsuriinude

AW URAIWUNIINAN LLﬂZ?T%s’*J@] NMI9%

ns ldnnds

thasnaiin 1dw Haw WIDFUAIN ﬁLﬁmLmﬁﬂmmﬁmﬁmamwaam’l@ﬁﬂgm
1198798 lasfinin (weight) Snsioduilaniy FINANINGS (height) Tnshoiduluay
@ A A 0 =S 0 1 U v 1 1 U
PINATRANIANBTAITZAING 18.5 D9 25 WRAIINRNFIU 611NN 18.5 WFAIINNAN LATEN
NN 25 NLEAIINBIN
weight(kg.)
height® (m?)
1z U lUTUNTUL N A LRAIATRNAIANNEY mﬂﬁmﬁfmm:mmgaﬁ;ﬁ%ﬂaummﬂuﬁuﬁ

BMI =

P @ a @ e o g a < a A &
LWQ@W%?H@?WN@:@'JﬂI%ﬂUEﬂT ﬂ:lﬁ;ﬂﬁﬂa%ﬂ?']“gﬂ‘ﬂﬂ“ﬁu?EJL‘]J%L‘E%@]LN@]? (LL‘Y]%‘YH]ZL‘]J%
P @ g a a 2 v A , . @ a
LN@]?@]'WJV]LL@@]GI%Q@]T’H’NU%%) I‘]JﬁLLﬂi?J‘Y]%:L‘?J HUIINDINNITUUINUD ﬁﬂa%lﬂl']g@]i LU Y
& 6 o o A v oA ¥ s A o v s
Lﬂ%IﬂiLLﬂiNaNHim@ﬂi%aﬂ 2-8 1%3\‘]“7@]'3']1”-]']51%@]3LL‘]JTV\N']EJ@']'J ‘ﬁdwai}'ll,l,uﬂﬂ’lﬂﬁm

WUIANRTNNAIN

U s =3 v v lﬂl Qa v e . .
o lFdudlnfudayardnniuangld (@uds weight uaz height)
. lfﬁ'sLLﬂJSLﬁuiTa;gaLa’%mzwj’mmsﬂi:mawa (7 kb Uaz hm)

v <3 v & A s .
o lEuUSAUNAANT INaMIURAINA (@215 bmi)

a dl Al U v s =3 s 1 a 6 e ti' v
UIINAN 5 1N TIEauUs kb UM ULITURANA UITNAN 6 war 7 Laaddanny
Lﬁaiﬁ;ﬂﬁmm’h dasflauthnin udsesuiihniniiuladiuds weight sasuTIviadaan
luansuzidoinuineTuanugafivludiuds neight (lasudsldglinaui ldileu
anugadidunhoaudiues) asanmiswmarinianodadlfanugiuuumas 39
lEautslnsl hm Audas height Wduuasaronsnisers 100 luussman 10 fuim
é"ﬁﬁmamﬂmug@ﬂumsﬁ@ﬁ 11 4azdaynadamMILIAINAANT FadTauanItnaIsaun
doudauiermaugas ldnnuiazdruwnaiasesmasanugeldadnals lasulld

v v ‘é v ) Qs { & o v
sanInltmIguanugEIsANgs S9ldnatwdoanu Afentludymzesmaihennug
a o o, o “ o A o ' Ao da & ) x> Ao o
Weanudsuaziduiunsdiuwmes 9 13 fled andszynd wndsuldnudyminmasg

WA I L
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import java.util.Scanner;
// lsunsudwimasdianans

public class BodyMassIndex {

public static void main(String[] args) {
Scanner kb = new S(;Vanner(System.in);
System.out.print ("#wun (kg.) = ");
double weight = kb.nextDouble () ; % ganusiAuiiouaviia :|
System.out.print ("@NUI (cm.) = "); -
double height = kb.nextDouble (); 4[ﬁmﬁseﬁu%gasa‘%um‘sﬂ‘szmamaJ
double hm = height / 100.0;
double bmi = weight / (hm * hm); ﬁ U B UNA WS ]
System.out.println ("é’mﬁmaﬂ’m =" + bmi);

}

99aN 2-8 TlsunsnAuanssTiNaan sl

o A & . . .

UIINan 10 waz 11 a’mqmﬂu double bmi = weight / (height/100 *
&N o A a o ¥ a ° . .
height/100) Al (@haSenmadauussenonmIdwiwitin Swadd1uaas - arithmetic

. a o A = & ) e A
expression) WIBICYUUIINGAN 10 D9 12 1% System.out.println ("aTHIIN
ME"+ (weight / (height/100 * height/100))) AndliAa uavaldidrlasmein
msldaudalfadlildlnads Wananiuldsunsundwirends dendndy (daruaasls

& a & L, a a a o a
Iaﬂqﬁuaaﬂrﬂﬂiﬂﬂﬁuﬂiuu LLRSRININIUII LWBLﬁSNﬂ?qNNuﬁL‘ﬂluﬂqiLmU%Illilalsﬂ'iu)

Aan&d Viath waz:afauni1saitiiunis

—b++/b% - 4ac
2a

INVIRNNT ax’ + bx + ¢ = 0 ﬁ'lvl,m&‘lﬂl'mﬁﬁmg@li X= CRIGTHE

IﬂiLLﬂi&lﬁ%"Uﬂl']‘llﬂd a, b, Wae ¢ LN AL IINNIRDIAYBIRU NI RIND

WaIINNITANFATINIUUE Adasnudlesin mfﬁ‘néﬁ@‘hLﬁuﬂﬂiﬁiﬁugms%%a"lﬂ
A ' = ' ' ~ o a o ¢ 5 =9 A o Vv &
wIaanang + venhrniaesdn Al + ndnld - wal 22 AlT b gru b AT laiFaoud
A A A A & A
fifan1Iminigay | 9113081801093 T8 Math mﬂumaqmm@mnmm
TAuSMsdmaanTunentiaaaasans 9 a13197 2-1 LRAIA8ENILNIATADA WU
WNeaTe Math.sqrt TIlALUSAITMIIINNERIANNIINGBINT (sqrt HBN1N square
root) winanlanwaziduavssufiaalaluaaisuiaigiuuesann Asursnsuinudyle
o | o A = . o 4 o o ' A
s Inayu wdnsenFaintiaalugasnedie © dedaateluzdn 23 uaaine-

AzLB8AVBILNTNEA Math . sqrt

4 ahavaniilnaauaz@aas Java API Help File naunaty F1 (BNUIBALBIANTAAAI LA MANANUIN N)
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AN97199 2-1 AReNaNen MLEN1A1U AT UN9AIRANER FILAANE Math

nssanly

AINRNTE

Math.abs (x)

Auenduyniuas x

Math.sin(r),

Math.cos (r)

fAne sine WAz cosine UBINY r (WHIBLILALW)

Math.log (x),

Math.loglO0 (x)

A '
auen log 311 e azgIn 10 a3 x

Math.max (x,Vy),

Math.min (x,vy)

AndINnIn uasaandn RN x N y

Math.random ()

Audrdmawasoguluzag [0, 1)

Math.sqgrt (x)

a =
ABANIMNVITDIVBN X

Math.toRadians (d)

ﬁu@hqmmumﬁ ERVBIN ALY a3y¢1 d

Math.toDegrees (r)

ﬁuﬂ'mquLmuaammaaymmumaw r

¥ Java 2 SE 6 Documentation (HtmIHelp version by F.Allimant) —NRCI X
H e =2 @ & E
Hide Back Forward Home  Print  Options
Contents | Index | Segrch |F 8| @ sqrt a
Type in the keyword to find:
= public static double sqrt(double a)
sqrt ladfiazmmssii Returns the correctly rounded positive square
Src root of a double value. Special cases:
SRC « If the argument is NaN or less than zero, (=
g;g_&TOP then the result is NaN.
SRCOUT « If the argument is positive infinity, then
SRC_OVER the result is positive infinity.
SrcAtop « If the argument is positive zero or
srecols negative zero, then the result is the same
srcHeight as the argument.
Srcin . .
SreOut Otherwise, the result is the double value closest
SrcOver to the true mathematical square root of the
SICTOwS argument value.
srcWidth
?SFTGB Parameters:
a - a value.
S5LContext - Returns:
the positive square root of a. If the —
4 1 b

317 2-3 nihaasaaviuanislignumien Math . sqrt 984 Java help file

A v a o o o 4 a o v o Y a €
ﬂi"l']%ﬂWiE]ﬂJL“UU%IﬂiLLﬂiﬂJﬂu @\‘]LL@@GI%?%@W 2-9 BFNAUNIIRININI 81U T UNUN

aWFILN1IIOTUAN a, b, uaz ¢ INFLE (UIIHan 5 A9 1) ulddulsuuy double

nnuuligasdwmnnnisaaniuladiuds r1 uaz r2 (@ndeadu double 1iuin) Ua

PUAIINITUEAING AN INVDIADE

v
=1 '

fagn mmﬂﬁmu;ﬁmmmﬂvlﬂ W uANINA I I

U
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—b++b? —4dac -
et e iy ) (YO
2a
A o L e o A g
Math.sgrt (b*b - 4*a*c) / 2*a TIQAMBgas udnsurinuie innzuuuida

Jb? —4ac
2

Amas win'ladd liwila wiadlile (@eutilithezy iwnzdsldldiiaue) 1lHaduie

ﬁdUﬁwﬁhuazﬁdﬁWLﬁuﬂwsmaaawaw‘mawyﬂuawa%u§auLﬂ§ﬂu§mi b +

b+ a a:v‘iyﬂﬁgﬂ dag3maunsdufiumai MdinmIalarinnan aqle

AAUARIALMIAWAUAT 995

—b+b* ~dac “Zb;“mc — (-b++b?—4ac )/ (2a)
= ((-b) ++(b*) - (4ac) ) / (2a)

nnindasaswin ((-b) + Math.sqgrt ((b*b)-(4*a*c))) / (2*a)

01 import java.util.Scanner;

02 // lsunsuwsnvedsums ax® + bx + ¢ = 0

03 public class QuadraticRoot {

04 public static void main(String[] args) {

05 Scanner kb = new Scanner (System.in);

06 System.out.print ("a = ");

07 double a = kb.nextDouble () ;

08 System.out.print ("b = ");

09 double b = kb?nextDouble(); . b+ b3—4ac
10 System.out.print ("c = "); AIUIUNFOT ——————
11 double ¢ = kb.nextDouble () ; 2a

12 double rl = ((-b) + Math.sqgrt((b*b) - (4*a*c))) / (2*a);

13 double r2 = ((-b) - Math.sqgrt((b*b) - (4*a*c))) / (2*a);

14 System.out.print ("TNVBIFNNIAL ") ;

15 System.out.println(rl + " Waz " + r2);

16 }

17 }

IWAN 2-9 TIUNTUNWIIINUBIANNNINNAIRDS ax’ + bx + ¢ =0

alRnuUNISATUI

wingeulfinlasfnauduindnzes 2+3x4 lasnatuinIasfansaudiaunugnd
azlddaauiu 20 wia 14 2 winld 20 ugasinaIasnldiuandeuuddangm uedle
i o o o ' L o Ao A a 5 Ad A &
14 ugashvigoudidasuan azlauarils autuddaiaiasdans * lunsdindowdu
o [ e VYo &/ v ::' v d{' 1 v a 6] o o v
falulsuniy asndslddiaevannudvaiadashild MunauRIeesIIiIRuasIaUNS

5 v

gtmuu‘lﬁﬂ%aaﬁmaﬂuﬁlﬁa Citizen 74 CT-600 fwank 2+3x4 Il 20 ugitlF Sharp 3w EL-515s 1d 14
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FAUNIAOURBIVBIAIGIAUNTOLNITAIWI 2+3%4 FLIFHAMNLET ABINNTRUA
fsaumsdufinmannanuimanainlides 36l @aganazinan)

[ R TIN CYORTITSET
Sunlunion
ANAL

2

3

4. QW13
5. uIn Ay
6

M3k (Fraddiuig =)

lunsdindrdufiunsfianuddgiiuegnatsd azifianidmsdiaiandn
MNP (EATUMTAABLLATANTLIARAN) A9t ANIUA I (-b + Math.sqrt (b*b -
A o a o g t:i' = dq' ' °
4*a*c)) / (2*a) Adeumahnudiusedluln 2-4 @essiilnei mmnd
2+3%4 laerinls)

( -b + Math.sqrt( b*b - 4*a*c ) ) / (2*a)
éA A A@é“ 99 A A A

-

a

NOoO abh WN

- Y S—

9
10
11
12

<«——— §aumIeiiung

U7 2-4 F29EUAAIAIAUNNIINTBIFIA LTINS (FALATN S EUARIAIALINTNN)

Wajanudmagsasdduiiuns uwindunsldaudasiuiumdsuwimidasin

SFau mmmsnﬂ%’uﬂ;qmiﬁ'ﬂﬁ 12 W8z 13 VOITHEN 2-9 AI89aN 2-10 laugi1aaiuys

tmp (v Vb2 —4dac udldlumsduimnnnizes

double tmp = Math.sqgrt (b*b - 4*a*c);
double rl = (-b + tmp) / (2*a);
double r2 (-b - tmp) / (2*a);

9WAN 2-10 N3l uilsdaeAurtaasIaRaz 413 1919N1TAN I
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N1sanIUuIuAILUS

Walsfidasnavnnfiaadvas a AlTNAaa Math. sqrt (a) udandafivaiians

ad A A oo a = | a . =3 U [ 1

AP avnnnfsasilinwunwuiunuluasriundlan (Babylonian method) fausiazlails
A
3

BNdga LL@i‘ﬂﬂl‘ﬁLﬂuﬁaashal,ﬁal,mmgﬂl,l,wmﬂ%ﬁaLL&J{LunﬁL%uMiLmiw

fnuald x, ~\Ja waz x, =l(xkl+i] azled Va = lim x, wangaudn 6
2 Xy_1 k—0
x dedizanamed \a aeld (c+a /0 /2 Wudzinumes o Austiuiind x daiu
wIndaImIm \a AlWFududismaedves \a LLﬁﬂﬁgmﬁwﬁuﬁﬁmm@hﬂi:mmﬁ
winiuidas 9 LT faImImMniizasvad 36

e =730, lﬁxozl

o x, = (+alx)/2 = (1+36/1)/2 = 185
o« x, = (q,+alx)/2 = (185+36/185)/2 = 10.22
o x;= (+alky)/2 = (1022+36/10.22)2 = 687
o x, = (ut+alk)/2 = (687+36/687)2 = 6.06

v ° S d el o A o P a .
L319EADIAWITUDINATINVUNUANLINAW X, Eﬂﬂ 2-5 LLﬁ@dﬂﬁLﬂaﬂuLLﬂaﬁlad X IEHRIN
. { & . 4d o > 2 9 9o
NI \'36 Lﬁa@\‘lﬂqlﬁu(ﬂu Xo AN (10, 8,4,2,-2,-4, -8, LA —10) Sﬁdlm‘ﬂﬁuﬁuiaulu

mMifwmaenunineg ladaaudu 6 (W3a —6)

12

i

/3 \

% X, X3 X5

-4

-8

\

-12

a

21071 2-5 nedungnan sl deuulaaed x, 521919199 \[36 FaeRn xo AR

al

AN 2-11 LLamIﬂsmemﬁnﬁaawaafﬁwmuﬁﬁlﬂﬁﬂaumwﬂuﬂuﬁ TUsunsuiias
AING® x0 1w 1 (UIINAN 8) MINBUAIWITAT x1 91N x0 (UTINAN 9) FIWITAT x2
N x1 (UTINAN 10) A IUanBusdeInuld x3 WaY x4 WAILEAINANIIIENIN

o A o s & A o v a ' & A o @ { o S 89 1 o
LINAARWIRIUIAEN 4 ATI TINIITNzW TAaI L ARNEFILNaR1WI e LA e
¥ 6
ANUK

6 A o o A o ¥ o XN 9 aada o o ° adda
mauiFRan s luanwaed lilsasaaun luunda g 1 azsihiauweiinanin



auiu11919171 nisandaMuwIunlulds 29

131NN ENANIIWIRMIIERINYS %0, x1, ..., x4 lushad 2-11 drdanalidas
wud navlddn x1 uda x0 Aldldgnlddn navlddn 2 ud =1 Aldldgnldsn it
i x 8% 9 axvaUiudsliludmesdudsfe x0 fu x1 lagld x0 Harwninoiu
Adszinmued \fa ddn waz x1 uddszanmaed o aalnal nasanld x1 usadasns
frwrmsilnadn flves x0 = x1 new udFesfmWIt x1 = (x0 + a/x0) /2 N3=¥n

uitldldGes 9 lagldeuds x0 use x1 Wisgasda dousnluswad 2-12

01 import java.util.Scanner;
02 // lsunsumsnigesvesswinasidisdtuesznundlan
03 public class SquareRoot {

04 public static void main(String[] args) {

05 Scanner kb = new Scanner (System.in);

06 System.out.print ("a = ");

07 double a = kb.nextDouble();

08 double x0 = 1; // Guhenlailanlails o

09 double x1 = (x0 + a/x0) / 2.0; Auasenu Babylonian method
10 double x2 = (x1 + a/x1) / 2.0; a
11 double x3 = (x2 + a/x2) / 2.0; "k_zf"*-”x“
12 double x4 = (x3 + a/x3)l/ 2.0;

13 System.out.println ("AgaWes " +a + " = " + x4);

14 }

15 }

99aN 2-11 Tlaunaum1I N NADITBIA NI

01 import java.util.Scanner;
02 // lsunisuniinfiaadvassnuinasisisituaszunilan
03 public class SquareRoot {

04 public static void main(String[] args) {

05 Scanner kb = new Scanner (System.in);

06 System.out.print ("a = ");

07 double a = kb.nextDouble () ;

08 double x0 = 1, x1;

09 xl = (x0 + a/x0) / 2.0; USuseiad 2-11 Wilidauusua x0 ffu x1
10 x0 = x1; X0 Fomuszaio \Ez s
11 k1l = (x0 + a/x0) / 2.0; xlﬁa#Mimnvaaﬁﬂuﬂ
12 x0 = x1;

13 xl = (x0 + a/x0) / 2.0;

14 x0 = x1;

15 xl = (x0 + a/x0) / 2.0;

16 System.out.println("Sﬂﬂﬁaadmad" +a + " ="+ x1);

17 }

18 }

s9ah 2-12 Isunsumnanigesrasanuauass (Meauds x0 fu x1)
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01
02
03
04
05
06
07
08
09
10
11
12
13
14
15

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15

LRZENRINAADIZWUIN LT BT NI UFBIAIAN x0 = x1 BWRIATNAIVAITAIWIT x1
#yan Ml RAUUNUINYDY x0 WAE x1 JOUWIAMAAIWIZ x1 97N x0 JAUGDNINLA
fUIh 20 91N x1 JUDA WANFUNIAIUIIE x1 97N %0 laaITHan 2-13

53 gylingaiiearinh tmsasndiudysdeldld8n das x1=(x0+a/x0) /2
vani 19561 %0 Mdmwinmnenld x1 wufa x0 Aadndy §iu x1 Aadind wWaidn
VI ARINITEwIn x = (x+a/x) /2 AalTadwlITe x  LNHIALANT LT x

& A 1 a lﬁl o v 1 " v v
NNYNVBI = NAD x  AWAY LUDATUIT  (x+a/x) /2 LRI ﬂ@dﬂ?l%ulﬁﬂllx 1@LRU

ez Wanladuiives x 8nuda) laassnan 2-14

import java.util.Scanner;
// lsunsumnnfigasvasiminadsmeitvesniundlan
public class SquareRoot {
public static void main(String[] args) {
Scanner kb = new Scanner (System.in);
System.out.print ("a = ");

double a = kb.nextDouble () ;

double x0 = 1, x1;

xl = (x0 + a/x0) / 2.0;

x0 = (x1 + a/x1) / 2.0;

xl = (x0 + a/x0) / 2.0;

x0 = (x1 + a/x1) / 2.07,

System.out.println ("MARaWEs " +a + " = " + x0);

}

9 2-13 Tsunsumnaniaesaesanuauas (Msauls x0 A x1) uilfuily

import java.util.Scanner;
// Tdsunsuvnnnizesrasiwinaismedtvasmaundlan

public class SquareRoot {
public static void main(String[] args) {
Scanner kb = new Scanner (System.in);
System.out.print ("a = ");
double a = kb.nextDouble () ;
double x = 1;
x = (x + a/x) / 2.0; - . . =
X N19YNVR9 = ARAIUTTUIN \[Zz 613,63
x = (x + a/x) / 2.0; - . o8 .
x = (x + a/x) / 2.0; X Mofeves = mamﬂs:mm'\ﬁt dialmsi
X = (x + a/x) / 2.0;
(

System.out.println ("snAga4ad " +a + " = " + x);

}

9N 2-14 Tsunsumaniansaesanuauas Uiulgalifliuasouls x damen
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n

01
02
03
04
05
06
07
08
09
10
11

1SNASAAULAzNISHAIAUNWS DY

]
ad

A v ::lq,;: s a 1 I 1 a 9 a 6
gatlavnauniananalasns tuldsunsuing 9 LLﬂmqmwgumummﬂuwuwmﬂ

waiBpalhidurisulad dogas £=(9/5)c +32 Fowldeawad 2-15

import java.util.Scanner;

// MsunsuudssgampRannisidoaldiduvaulad

public class Celsius2Fahrenheit ({

public static void main(String[] args) {

Scanner kb = new Scanner (System.in);
System.out.print ("c = ");
double ¢ = kb.nextDouble()z[ wiasesrnraFuadursuled ]
double f = (9/5)*c + 32;
System.out.println ("gMnad " +c + " CrEEeR = "+ £+ " wsuladr) ;

W 2-15 Tsunsugamnianaadealifdunesulasd @nneuie)

Welafidoulusunsuase ﬁﬁaaf?dﬁﬁdﬂ%ﬁﬂﬂ@ﬁﬂﬂﬂﬁ@ﬂﬁﬂd SHER 2-15 Hudm
msudaldsunsy linvgslefansnanislhoinsol Wevieuudiasslad ¢ = 0 'ldnads
gﬂ'ﬁ 2-6 8 &A1 c = 100 azvlﬁwaé’agﬂﬁ 2-6 1M Qéwuwu%aﬁﬂﬂnaﬁ%a% GRR T
0 °C \vinNu 32 °F ﬁf’ugﬂﬁm LAgasnAA 100 °C dadLviniy 212 °F lailg 132 °F eafiuaasle

gﬂﬁ 2-6 UM

%W CelEius2Fahrenheit.java

JLab>java Celsius2Fahrenheit JLab>java Celsius2Fahrenheit

c =0 c = 100 .
gan)l 0.0 wwados = 32.0 wuwlad gl 100.0 wwados = 132.0 Wusulad
JLab> JLab>

|Ready f [Ready f

U7 2-6 Fraganantseuaesidsunsuulasgaunniusiain 2-15

@

ﬁaﬁ@wmmmuﬁﬁa'jﬁmm aduaduuugndasan honsafuainim udvinau
Aa ldassanuiaguazaad win linesavagnandin udahldsunsyllgewleslinsy
e TU?LLﬂimfuﬁwaﬂugnﬁwaﬁ@ﬁw dautfianalFodaszuunu minaseuldsunsuiain
mizz%wﬁ'zyﬁﬁfm%muIﬂiLme:@Tmaﬁ"wﬂ"agamaa‘u HaulildsunIuassrinen wazdi9
naawsin nldesfnaniinield winwudafianaie fAdasnngaunwiadlusiaduadiv
autladoRanaiasi

& Ao

ﬂ']iﬁ']LL@$LLﬁQ@UﬂWiadﬁ%ﬂizﬁﬁI@]&Iﬂ']iﬁ'](;l"sLE]GLﬁﬁa%Lﬂ%Lﬂ%adﬂaNﬁ')L@l 83 17y
v A ' v Aa v a v a o o ql’
magamaaumnai%m@maw@wm@ LLEI'JNE]\‘i@l@](ﬂ’]llﬂ']i‘ﬂ']x‘]’]%“lladIﬂiLLﬂiﬂJﬁﬂzﬂ']ﬁd 9
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Fana mudsens 9 Smadasuudssandwllasufionanimsela Sadasldvinee suns
LLa:mwawmﬁamu,a:LLfTﬁgﬂunwiawaaIﬂmmu ﬁma"l,aj"lﬁﬁl,ﬁmﬁ;mﬁm M e
Tdsunsu ms%ﬁnmﬁwﬁagamaau LAZMIUAIAUNWIY 3adur9asfidaaringn 9
sememanannlysunsuauninazaiulai TusunswlfHefawma wiaurillFuess |

nauiyaunwiasfiialulusunsndn 9 lidudauin anvendunmines midi uaz
=3 a ar a d' a o v 1 1
mstnfavasinidewldsunsy iNedaaunsinausedldunsale udninldsunsulng
Q/ U J v dl =) U I a o 1 1
wazdudautn mildsenduiiniionia debugger Trnfanumvhnm awisnaunKIad
) & ° v o A Aa £ o o A & o o A
ldazaindu dwidoRanmafifaduiusned 2-15 suauning ldaoan laofunafiaz
UIINAIN ﬁﬂ@au%’uﬁagaiumiﬁﬂﬁ 7 HIORANDUMWIAAN £ LUUITNAN 8 WIakanan
LEAIKALBUIINGN 9 DeudilUsunIniaza 2z uaaedlt debugger RalUsunsuvitauiiaz

miﬁ’@]ﬁ‘u@,ﬂuﬁaam

1 JLab inlfiuy Debug — Start Debugging wianatla [Ctrl] +[F5) 5 \WaBun
debugger ﬁﬂﬁ"‘miﬂiﬂﬁsmﬂué‘agﬂﬁ 2-7 () Fanasuarsvasinlatudaiuautastias
a9t 8REIBULEAINANNIUTUNTN TRINAIUAAIAIVBIALUTIERININTANNY UazT a9
m'u,l,amiwmwaamﬁa@ﬁgm’%m fmSusuUutniowdn Aeusasdalusunsy lag
miﬁw\‘l’mmaaiﬂmﬂ'smmqmaa%iﬁmiﬁ'@ﬁﬁ%ﬁm“ﬁu (luzd (n) faussvian 5 Fodu
UITaSNAUIBNTaa main) Lﬁaﬁadmiéﬂﬁmiﬁ@ﬁiaaglif:ﬁﬁmu@ia nnata
+[F8] Usraf i diuduaz deuasandnuitiusia 3 (@) BN uiln single
step, 31 (9) usasnaiianalilusunsuindnusivia usIviad 6 §Iugas "c = v 9ng
Fanm ¢ = nethevassnavasinlad  §indnusiria lsunnazsausiuwanma
uilwRuW 3l () LLamwaMﬁ{mmjﬂﬁﬂaum 100 ugznailw TWFInateIna9ds
WEAIAN ¢ = 100 aTasiilesfitndasnasdinamuesdiudsrzninemsviouwindnly
mufianawnsalsl (z%m%’umtﬁf: c Uehandad assuitlande 100) Faviauwaasnnite
UsITia Fefadaoudas °C 1w °F lddagd @) wazimfiulddadn £ = 132 liasariy
fn 212 Ainrvanilu Avsededn ussriad 8 ﬁamsﬁ'@ﬁméfaaﬁq@unwiaaLLul (Bea39il wn
#84n1718N67 debugger filKiRaniuy Debug — End Debugging wiaazlfiundnaly
?}m'éﬂuﬁuamlugﬂ @) A

7 Imamsaawﬁamaﬁ%ﬂngﬂuﬂwiadmaﬂﬂ‘mnsuh “bug” (WUaIUNRI) Lmzﬁﬂnmmﬁgﬂmwiaah
debugging lanwinaaufiniaaiwiisa Grace Hopper ilufl3é1i1 bug assusnlwiinisnanfiuaef e
P [ P o A o a & o 1 o A a =4
T a.a. 1946 pasaninuuuasamiianglmaiasnauiaieat mlimsiauaeniasionaa (af

%o 4 A A . a & i a € P ' d a a <,
m3lEdrin bug iNalFunaunwias fuasudaiadaaismsd 19 neufazlinoufiaimat)

8 LaTaInNNLNLEAINL ﬁa‘lﬁﬂ@ﬂqu maly uwdnaila A
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= Jlab2.02.09,

Eile Edit Run Debug STOP! Tools Window Help

[ )|

import jawva.util. Scanner; ]
/4 Tlsunsuwdasaampdnnwadaaldiushisulad
publiz e¢lass CelsiusZFahrenheit |

Scanner kb = new Scanner (System.in);
System.out.print{"c = ");

double ¢« = kb.nextDouble();

double £ = (9/51*c + 32;

L u i n R N S ) B P SN I

public static wvoid main(String[] args) {

Bystem. out.printlo( gl " + o + " owiAdieg = "o+ o

Fs

ﬁtﬂﬂﬂq@ﬁ@
o o o a o
uﬂ@ﬂﬁiﬂ@ﬂ@‘lﬂﬂ‘)tﬂ']\‘)'\u

% CelsiusZFahrenheit. java |

JLab*javac Celsiu Method arguments: -

y e | BTG

JLah>
JLab>java Celsius

args = instance of |
Local wariables:

a4 |

4 [..m | B 4| I | +

Call Zequence @ #
[1] celsiusZFal _

k

@ main |

| Running. ..

[

= 4

M)

% lLab 9.09.09.

Eile Edit Bun Debug STOP! Tools Window Help

] |

JLak*java Celsius |Local wvariables:

—
4 |y

4 [ | P |4 1 | b

1 |import java.util.Scanner; ] -
2| /7 \lsunsundasaamndanaadaalFdusnsulad
3 |publicz class CelsiusZFahrenheit | E
4 public statie void main(8tring[] args) { |
5 Fcanner kb = new Scanner(3yste O o o 5 ud o
& System. out.print("e = "); NIUIINGON M-ZTJﬂ‘ML‘I‘@
7 double @ = kh.nextDouble(); 59US5NOU J
2 double £ = (3/5)*c + 32;
9 System. out.printlo ("ol "+ o + " owiAdiea = "o+ o
% Celsius2Fahrenheit. java |
JLak*javac Celsiu [Method arguments: - ¥ e |F} ﬁl 1 {ril
JLak> args = instance ofl |[n 17 Sequence : 4

[1] CelsiusZFal _

2

@ nain |

~

| Running. ..

=1 4

()

= 1lab2.02.09,

Eile Edit Run Debug STOP! Tools ‘Window Help

[ )|

import jawa.util.dcanner;
/4 Tlsunsuudasaamnfnnuwadaaldiushisulad
public elass CelsiusiFahrenheit |
public static wvoid main{String[] args)
Scanner kb = new Scanner (System.in);
System.out.print{"c = ");

W oy 0o WM

{

double ¢ = kb.nextDouble();
double £ = (9/51*c + 32;
Bystem. out.printlon gl "+ o + " owiAded = "o+ o

% CelsiusZFahrenheit. java |

[

JLah> - s rouments: 2 [y [ m |8 B 0B
JLab>ﬁ WanaINUssNen 6 instance ofl [~a11 Sequence : 4
o = —=ee riables: i [1] CelsiusZFal _
4 3 4| i | 3 4 [y 3
@ main |

|Running... |—| El

4

(f)

g1l7 2-7 Fatieuiirae JLab Wald debugger dsliinauiazads

'
o
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= o =
Gudowdoulusunsy

= Jlab9.09.09, =NNEN X
Eile= Edit Run Debug STOP! Tools ‘Window Help
1 |import java.util. Scanner; ] B
2| /74 Ldsunssudssaamnfianwadaalddushisulead
3| public zlass CelsiusZFahrenheit | E
4 public static void main(S8tring[] args) { ||
5 Scanner kb = new Scanner (System.in);
[ System.out.print{"c = ");
7 double o = kb.nextDouble();
=] double £ = (9/51*c + 32;
a Bystem. out.printlo("ggd " + o + " owfddfed = "o+ o
& Celsius2Fahrenhgit iava |
JLab*Jawv r:il%’{lau 100 variables: ( o =) ™ O
_ — 4 6136U3 C Ul
« = 100 |=| kh = instance Hence - =
=l < = 100.0 @1 100 1siusZFal
4 [ b 4m b || 4 [ b
@ main |
||Running... [] =] 4 (3)
= Laboowoo, BTSN
Eile Edit Run Debug STOP! Tools Window Help
1 |import java.util.Scanner; ] -
2|/ ldsuasundasaavigianwadeal Fil udisulad
3 |publicz class CelsiusZFahrenheit | £
4 public static void main(8tring[] args) { ||
5 Scanner kb = new Scanner (8ystem.in);
=3 System. out.print{"e = ");
7 double ¢ = kbh.nextDouble();
=] double £ = (9/5) o &, a
2 dystem. out.prin TRRRIE mamez{wssan wiEded = "+ .
% Celsius2Fahrenheit. java debquer e
JLab>java Celsi # kb = instance of 34| » || m |il} IR
¢ = 100 5| ©= 0.0 . I
(| £ = 13z2.0 G5 f eoulifiAn 132 |zFal _
4 [om b 4w TdesouAanals 1) b
@ Tiain |
L|Running--- [ =] 4 (@)

U7 2-7 saagientinae JLab Wald debugger Asliinaunazanda (sia)

Lﬁaﬁuwuuﬁﬁ'@ﬁu’m:ﬁq@unwim AFBININTM IR DHAVBILTINALUIN

a:vl,iﬁammqﬁl,l,ﬁﬁa UIINAN 8 AaF&I double f

9/5%c+32 #3808 £ = 9*c/5+32 W3a f

(9/5)*
finavesdlu win c=100 feld £= (9/5)*100+32 = 1.8%100+32
212 udah lufiefia 2 ﬁ'}ﬂ'avl,&ijf ﬁmsﬁaoaauﬂﬁﬂums@ﬂuﬁ’lé"ag] i nasidAowiln £
32+9/5%c WId £

4 = o
c+32; ‘ﬁdﬂ@(ﬂidﬂ‘ﬂ’g(ﬂi

180+32

v

32+49%c/5 1uau

Hamaraazisnudan AW DUV UL AT DN UNINNA 889 LUK amﬂsl,ﬁ;jdm

= v o o = o, 1% A o oA ' A v a A 91
SLNSBH LLa'JﬁG‘Yn{T]uﬂ ﬂfﬂzgﬁquﬂNﬂL“NﬂuﬂuﬂsavlﬂJ LLazﬁqLﬂﬁlﬂLLﬂ?ﬂiﬂﬂﬂﬂﬂi

9

0

(3\R)LC+3S ISRV (dw) [U8J 1 TMIJ D Y2 R FIIIUIINEN SANJIFNNGININFYN

1082+ @ J’ovLu)I st . & , oAa v = ] vLuL .
ATNDNWLRARYVNUBBN LA LAY LDTNTLINLIT (RIDLUNUDA) INNATILRY NRINIINDNWLARY LA LUNTEIN
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DWindow

JLab fiaaafiasdalfinin jlab. graphics.bwWindow Watielhdauldsunsa
;| { U ‘3/ { U
'n@gﬂ LRAINIWATIANLAR D b M‘%aﬂizmawagﬂmwvlmmmu 1@ awlysunsunld

¥ &) g ) @ o dg’ o o [l ' et ' v 1 tal o ¥ J
DWindow Hiuaarme WIVBURILFUDNIDUTINNY &) NUNAY LRIADEY ¢ LNNAINNDTUDTIUYY

luunda 9 'lu

01
02
03
04
05
06
07
08
09

a o o ' o A o A o A v & @
Bumualatdluivian 2-16 uTIvan 5 Uszmaads w smﬁvlfal,ﬂwagaﬂizmﬂ
A { I o A o o
DWindow (BIL31 import FarduluusInen 1) @183 new DWindow (200,200) fanis
giulatuuanineg 200 &9 200 90NN (IUIA 200x200 Mduwpmevasiunnsluinlad
Tivunsauuszwainladdmwon) Wadssiieu ssdsingiulaiuuaoniwiuil ussvian
6 LAZ 7 ANLERLWIAILAZLUINDY AIUENRI w.drawline (o, Vo, X1, v1) bNaaALEUWLY
a [ a £ a a 6 = v U
ulad w 3UINIA (%, o) Vl,ﬂmam Gy, yp) Szuufnavasinlaiazudanidnes L QT
& A9 a CA A o ' A & A ' A £ A '
yasnuiluiulatianng (v, y) = (0,0) f x indwiialini9vn uazd y iRudwiiliaadans
0 @ o A o o A o & '
MFIVBIUTIMAN 6 T9aINLEUIINIA (100,10) "Lﬂsm;@ (100,190) Tt ULEFBULHLIAT §I%
L= { U L ld | v
UIMAN 7 anLE%aIna (10,100) "LiJmi;@ (190,100) DI LFWUUIBA

import jlab.graphics.DWindow; 2| DWindow el e
(0,0)
public class LineDrawing { | >
public static void main(String[] args) { .
DWindow w = new DWindow (200, 200) ; .
w.drawLine (100, 10, 100, 190); s ‘
w.drawLine (10, 100, 190, 100);
}
} I (200,200).

aan 2-16 Tlsunsuanidulneiuian drawline 9489 DWindow

= Qs { v { U J L= { U {
maﬂsuﬂywaﬁ 2-16 T@snnuusunsatdaouudadladinsau Wan 2-16 MaLduwn
Vugesinsnnuauly 10 windasnsidauwmdn 20 Adasun ludiasdmansnluldsunsy 39
2aU5ULURoUAITREN 2-17 lastszmadiuds 3 @1@e width NU height MiAvwMIavaI
A & v = ' ' A o ' ) & o o o A 2
ulad waz gap idugesinefiiuanveunauanids MnuuUIuMasluusInen 6 04 8
Ilgdudsnizny drenmadsunldsunsnlusanuoet nmaaswswiavasinlaiuaztading

PUBU RINIONTZVNUIINGN 5 LYNBUNWa

asntvadaulunidnuuy ﬁa’[ﬁmmﬁuimﬁmu@gm’%u (X0, Vo) AIMUEIILHY
length WayNTBUFH angle (MULFULIIKOU) daddmImgalae (x,, v.) GILFEA

lugﬂﬁ 2-8 uwIAaBAswlUTuNTNAINRAILEWLEDI 45° uaz 135° laadTRan 2-18
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01 import jlab.graphics.DWindow;
02
03 public class LineDrawing {

04 public static void main(String[] args) {
05 double width = 200, height = 200, gap = 10;
06 DWindow w = new DWindow (width, height);
07 w.drawLine (width / 2, gap, width / 2, height - gap):;
08 w.drawLine (gap, height / 2, width - gap, height / 2);
09 }
10 }
e 2-17 Tsunsuanniduindiulaaannsan 2-16 Alddaulagdu
01 import jlab.graphics.DWindow; (&) Dwindow il e e ‘s
02

int width = 200, height = 100, len = 90;

03 public class LineDrawing {
04 public static void main (String[] args) {
o5 Oy

06 DWindow w = new DWindow (width, height);

07 double x0 = width / 2, y0 = height - 10;

08 double x1, yl, angle = 45, delta = 90;

09 /=
10 x1l = x0 + len * Math.cos(Math.toRadians(angle));'
11 yl = y0 - len * Math.sin(Math.toRadians (angle));
12 w.drawLine (x0, y0, x1, vyl);

13 /[
14 angle = angle + delta; i
15 xl = x0 + len * Math.cos(Math.toRadians(angle));E
16 yl = y0 - len * Math.sin (Math.toRadians (angle)) ;
17 w.drawLine (x0, y0, x1, yl); \{Luémumavweﬁ%ﬂmsﬁﬁi]
18 } S

19 }

99N 2-18 TsunsuanidunimuasioaqaEu AvNenfEuL uasyy

eé‘wﬁg’n length

(X1, Y1) X1 =Xo + length - cos(0)
Y1 = Yo — length -sin(0)

o

(X0, Yo) @72

917 2-8 nsAIIqALANEAINgAEN ANNENLEL LAz

°na;Edmaaﬂ%umﬁ@mmmLﬁuiusﬁ'aﬁ 2-18 Lﬁﬂﬂ%’ﬂﬂ;ﬂﬂnmiﬂﬂﬁgﬂﬁ 29

| £ DWindow ll:' [5G | £ DWindow ll:' (1 | o

g1/7 2-9 Faethenisnagl
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AR NURUNISLESN

adniiunsi ladsunaniduarduiiumatugunassnuanusaninvesansouds
' ° v o [y = a Ao o & a
wigUTzNIane Hlrrinewlasiasa lunsduesnslszuianansudault 3NTaas
W93 Math NRUSnssulRSenld wananfangsiarduiumsivudaliidon
faslanziada manziugduuuddnwuteasanlunmadeuldunsy widedesdalud
Manamduiumadiunath sunsuaiatnsmsldnueslaiaualuunta 9 4

WAWITINNI[TUS

(int) (a/b) ABNAVDY a/b WaIUALARNAI DIARINTRIABVEY a/b FINITOME
a [ . A Y o a a A
fiwal a - b* (int) (a/b) Wivvzlddduiiuminagla (modulo) ¢ lasf a % b Jen
@ % A v £ = ° a \ o
WINNULABYBINITANT a 998 b DIbT LaNUNITIWIWANLATIIWINDTI 1T% (552) e 1,
(5.5%2.0) l81.5, (5.5%1.0) ¢ 0.5 1Judu

UNUIN auau

Ae o A A o A A . o a A . o

nNiiardfiwnmstiasltifalind1vedandsannite (++) azaad1zaIaLLIa9

4 v a . , “ e x4
Wika (--) W 3 TudndsUssiandauan G++ wle ++3 asvnlianves J WNTURi wae
o v A L o a yﬁl ™ 1 g; ™
j-- w30 —-7 v ldenaed 5 aaadnits dsuardiumstnualndsivinwu asdouny

A & o N A N K% ' a « ' A
AW WInA LN b 1 T% ++ (x+1) 938 (2%x) —— Wld wasw1IndumduaInnieved
Anaddwimld 1w 2 + x++v3aa + —-k 'l lag ++ —- Fenudandwdsinunis

Anau fjaﬁwﬁaumimﬂaugl]mm‘i FRSUMIINIGUARMIT ++ —— M9 ITTInTNwIaTne

o
a

ARINLUTHUTANNANIBAINRNAITININAIN (FUNALA 5 = 4)
. = a . = R o O LA
o ++j BNNBRIMTANARY § Bnnite newi lWIT wiw 2 + ++5 R 7
o ++nunafemuinaaes 5 llddeuuardasiingr 5 1w 2 + 4+ e 6
. =3 1 . =& ' o 2 [ =
o ——j BUNBRIMIAAAVDY § aendte Aewih lUlE 1w 2 + ——5 T6 5
o j-- punafiemyhdves § lWltreuudrdesaadn 5 1w 2 + 5-- Ad 6
o o — 2 B
m‘:m‘uuun’rﬂunﬂ
A EAB I UANA kb LLa:éTaamsd’mﬁimam’%amﬂQ’LﬁﬂmLﬁwéfumi Al

f&9 sum = sum+kb.nextDouble () ﬁ%ﬂlﬁﬂuﬁuﬂ sum += kb.nextDouble ()

Ale M wdsuiuy é'mlué'nwmzﬁvlﬁﬁ'uﬁa@iwLﬁumsﬁ'}mm"lﬁnnﬁa AIFDLNILT U

e x=x+ (a +b) Woulaidu x += (a + b)
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e x =x - (a + b) L‘TJEJ%VL(?TLﬂu x -= (a + b)
e x =x * (a + b) L‘TJEJ%VL(?TLﬂu x *= (a + b)
e x=x/ (a +b) duuldlu x /= (a + b)

e x=x 9% (a +b) Wonladu x

o°
Il
D
+
o

LNALRAN
byte, short, long, float

UaNININNATOYIUUY int WaT double LB LN U WAL A UL ST HTT LA
MNHINUTELANTOYAUUL byte short WA long SMIVIIWINLAN UASLUL float
FNTUIIWINIIIBNIIL anTefi 2-2 LLam?jTaQaﬂizmm‘hmﬂumm wdazuuuldilofiuiu
dar sunsLiualugefidnsiu Swmduntvmainafivldsisuen saudiwanase

WUU float WAUTILALUNIN WAAUAN bAoAkt asNITMUY double

4. .
MN3199 2-2 dayadsziamnaiuauliunimanan

Uszinndaya Swamludnlsy Hrevasarniule
byte 1 27 fg 27-1 -128 @y 127
short 2 215 §ig 211 ~ UINAURNRIU
int 4 29 Gy 2% =1 ~ UINAURDINAY
long 8 2% §9 25%-1  ~uanaumauanuen (18 19 wan)
float 4 +3.4x10% usindleszanm 6 £19 9 nan
double 8 +1.8 x 10%8 usindn e szanm 15 9 17 wan

01 public class NumericDataTypes {

02 public static void main(String[] args) {

03 byte b = 3;

04 short h = 7;

05 int i = 100;

06 long g = 1234567891234L; // @WuUU long @adtlanadlsaiuas

07 float £ = 1.5F; // UL float favlarinaaiaaitan

08 double d = 2.1; .

09 b = (byte) (b + 1); // byte+int \flu int \fiuld byte daaffou

10 h = (short) (h + i); // short+int u int Auld short dasdfen

11 g=g+ 1; // long+int % long \AUld long ldias _
12 f = (float) (f + d); // float+double \% double \fivld float daatlfen
13 }

14 }

o o ) PR a
99ah 2-19 n13l& byte, short, long, float HiFasqnan
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Tagrldunsinlild ine Wadosnsldswimdu uasld double Wadasmsld
FIWININ stﬁzhmﬂ%ﬂsunﬂﬁuﬁuﬁL'%f'aaaqﬂ%n 5987 2-19 LLammwQﬂ%ﬂmmifu LB
PNABINMIEUANAIAILULY Long Aadllarnadigaines ewA1nIAILULY float aavila
Wadeaaan 15189910 byte Uas short AUAIWTILALNI int Hanansdiwiale
A1 int LLST'JVliJLﬁuslu@“hLLﬂiﬁLﬁumvl@i’l,mun'jwﬁﬁaoﬂ'aﬁulﬁﬂﬁlﬂuﬂizmwﬂ”ayaﬁau
(nilaunanindasdaon double tu int §omild (int) Wwimansdiwim) 39
Yondnassin drdasldsmaudn AlRlE int wazdoaldiuiness AWl double a2
a:mﬂﬁqﬂ azdanld byte, short, uas float Alfadasmstsendalitofniiuaud

waziianld long Wadasmaiudmimfundainnnass g

AN luszuutaagIuEaag

iw3asnauiaeiiivuaztszaianadwindy 9 luszuuiaaguass wihsidinga
v A a 6 a . ' . . . A a =3 v v 1
pastayaluiaiasnanfiaiaaidaia (bit - 5031370 binary digit) niadaiivtoyalasasd
A 0L 1 2aNUNINIBITZULLRIFIRENENRDY tNaANTalauUallun (123),) uni 123
Mndounuluszuuiagwiy Jauviany 100 + 20 + 3 = 1x10> + 2x10' + 3x10° dudou
(101), fazrunsfied win 101 1%3:UULa°n§1uaaa RAWYINU 1x22+0x2' + 1x2° = 4+ 0 +
1 =(5),, MauNaNNNAS (=5),, Lunuaeingls ?

Fwaugusad 1 Jarivled 2 drfie 0 Au 1, o1 2 Jaiula 4 dadie 00, 01, 10, uaz
11, nanluwnsaim1ladn e n Sadvle 27 61 fuswdsmafuiwuuinliwed 9 N
$rwanay MRS IwIuLINTE 27! §1MI% waEIWIRALEN 2! $1uan udtiasanidas
\fiu 0 2 Adasaas liswanuanisiwnaudndaniuns 0 Jainiefileésunnuiisnadng
gﬂumﬂmm‘hmugmaaaL%Uﬂdw WUUFIBLANIANYBIFEY (two's complement) FNAUA b
(b), = (d),, MIUWNB (=d),, ¥ lderamsnaudalu a7 110w 0, 910 01T 1 udIVINGE
(1), WQA2BLIN guNAINdaImsunuitwmimdudisay 4 da azld (5), = (0101),
RN (=5),, Bsunulderanmsnauda (0101), nanendu (1010), u§2uInaa8 (1), 16 (1011),
9197 2-3 WEAIINWINIIUTBIVUG 4 D@ Aunudnwdnaue -8 fa 7 viodouinaoud
23R8 -1 ceyiey winlduuwa n 9a Adouunusrwimduasud 2 89271 —1 @
né’uvl,ﬂg]miwﬁ 22 finsaznTundrin vlusrsesswiwdufiioldues int, byte,

short, wae long 3dduasndaunluaiseg

WalrnsdszuianasiwudutduldasaliUssfansaw msUssuIanas I wInL AN
a:mﬂmimmaamﬁaﬁa;&aaguaﬂﬁmﬁﬁﬂﬁ gﬂﬁ 2-10 LEAINIBENINTIANGINLT 1 Ve
ANga 9 nasnluuIman 4 Weldiiudnasiluursrian 6 nauldday winnauldglu
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a13797 2-3 3 ARIINTE 4 90 (7),, = 0111), lwAndn 1 dliasresevesls Useslw
vanuuutsrgInwEasawlngd azle (0111), + (1), = (1000), wurddniu (-8), Faiflu
mqmirﬁﬁmﬁuﬁﬁ@%ﬂugﬂﬁ 2-10 (Lﬁmmﬂugﬂﬁ 210 HuudwInuuD int 1110 32
1)

v
o '

AN3199 2-3 NNTUNUINUIULANFILF -8 D19 7 ANERNIUTIUARITIA 4 T

JIMBTIREL I IWING NI ‘ MM INEY  ITWINFINEDI

0 0000 -8 1000
1 0001 =7 1001
2 0010 -6 1010
3 0011 =5 1011
4 0100 -4 1100
5 0101 =3 1101
6 0110 =2 1110
7 0111 =1 1111
& llab 9.09.00. =RNEN X
File Edit Run Debug STOP! Tools Window Help
1l|public class Overflow ({
2 public static void main(String[] args) {
3 int i = 2147483646; // 1 = 2311 2
4 i=1i+1; // 1= |231 |- 1
5 System.out.println( i );
6 i=1+ 1; // i oy 231[N0d, &u
7 System.out.println( i );
8 }
£ Overflow.java I
JLab>java Overflow
2147483647 o g m ]
2147483648 LAYUIN UINAUAU NARLUUAY 1]
JLab>
| Ready [ ] = | 4

dl o v o =3 % o ] ¥y ] dlﬁ %
gﬂ71Z—ﬂJﬂq?ﬂunEHQQﬂqunuLmN Mﬂd?ﬁQQﬂﬂqﬁiﬁﬁuﬁQQWLﬂU1ﬂ

MU LussuULAagIUEHDY

mnﬁmgmﬂmuﬁﬁmuﬁa lunstiuasiaugudy $1m9n (123.25),0= 100 + 20 + 3
+0.2+0.05 = 1x10% + 2x10" + 3x10° + 210" + 5x102 luvinuaadsinu (101.11), = 1x22
+ 0x2" + 1x2° + 1x27" + 1x27 = 4+0+1+0.5+0.25 = (5.75),, #1971 double 113N double
precision AaudugNIugaIvNVaILUL float &A1 float 13N floating point @4

o a A e v Y v 1
ﬁagﬂuuunwsuwuawuau&sugﬂuuuwmw uﬂuluaﬂﬂnwiﬁ‘ﬂ@aam” NW@Q@W%%WSL%%


somch
Rectangle
2 to the power of 31
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o A A A { o A o & @ i & A
(123.45),, IdiRauwaanaiionliion 9 neudraniadunibsngueis 10 niass 1Raugaun
auagioga na1eoiiln 0.12345x10° lunydinidugiusas (101.11), \Wailouunuyasey 9z
13 (0.10111), x 22 MALAUIIWIBITI I ULATBIALALENNRIUMILAY ABLALLATBIRANELIN

AU LALLRIINTNAT LLa:Lﬁﬂﬁﬁ%ﬁu%§0q®ﬂﬂﬁﬂu

gdmmm’mfhﬁﬁ‘hmm‘%amﬂmﬂ‘ﬁvﬁymmuﬁam‘hmuﬂﬂﬁwvlaﬂ@? Vi Yy =
(0.333333...),, sl,u'ﬁ’maoLamﬁuﬁﬁa‘i’m’mﬁamﬂmU‘ﬁLﬁ;muwuﬁmaﬁwmuﬁﬁa;@slm:uu
Lamgmaadleivlﬁlfﬁuﬁ'u L% (0.1),, = (0. 000110011001100110011...), 1ILAVINWINITI
feUSunailefisniaatng double @aldiilafi 8 lud (1 ludd 8 fa) iy 64 Da
Ysznausae 1 Dalfifveiasmunouinnieay, 11 Dafiuisuanigs, uasiiwiasn 52 da

& o

Lnummu%é’agﬂ HaNINUFIWINITIVII IR O LA N L9AN Y Te U DAL T é'foéhamﬂugﬂ

'
=

7 2-11 ugd AR (0.1),, vInnn 10 a39laa ldwinay (1.0),, vnidisuldsunsnds
dasdrlang@nssumsdwiadiasuin floating point VadiaTadnaNRILABINGRINEN

waindnge wAN ST UN IR TTU LT T

&= lLab 9.09.09. =NREn X

File Edit Run Debug STOP! Tools Window Help

1|public class Precision {

2 public static void main(String[] args) {
3 double a = 0.1;

4 double b = atatatatatatatatata;

5 System.out.println( b );

6 }

711

A .. -
& Precision.java |
JLab>java Precisionz 0.1 vanfuguadelsls 1.0 J

0.9999999999999999
JLab>

=5 (=

U7 2-11 nMemuaniian double wsiutings usifluantszano

N1suSsA8AuE

fizasdnsfiandaifornummsdwiudingud lunsdivasiiuina®s mmmnsedae

6 A v oa v o & A v & A o ' [ A
autzlififafanmala lddaiud (Wiaavaiiud) naansniludzananadaldmuion
nadiaaninall dadadnslugdf 2-12 asuduandnwilaldariud (usmiadn 5), niems
droanudlagud (UIIMAN 6) I println usasd1atudeanuUdu Infinity wu
lailenursanuindretudAuidusass "Infinity" WANUAAILTUHEY LNTITATHNNY

melu println ImMadfsuiwminaSeiunudraiud Widuaass "Infinity" (Nald
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(4

Q’L‘ﬁﬁﬂammmm °ualﬁ;&"@jmaaaLLamﬂ'waaaﬁuﬁmiaﬁu@T, AUURALINUA, A% f@m

U
atiud gi1azldwaazly !
o [ ° = (% A a a ad a o
fnTumImsinandseue azfaFItaUn@dnluszuy TUsunsnazianyinan
Ui UIINan 7 Iugﬂﬁ 2-12 Lﬁ@]m‘smi@hﬂguﬁuuuﬁwmmﬁu sruvazlivinusIman 8 de
udazuaastannulinny nsdifiszuuudslininuinifia ArithmeticException: /

a o A a a ada & Xa ' . = v o Y |
by zero NUIINAN 7 (ﬁdNﬂﬂﬂ@]ﬂLﬂﬂ‘ﬂ%uLiUﬂ’)’] exception Sﬁw:‘l@mmuaﬂuama

= a
azldsaluunnas 9)

= Jlab 9.09.09. =RREIN X

File Edit Run Debug STOP! Tools Window Help
1|public class DividedBy0 {
2 public static void main(String[] args) {
3 double d = 2.0 / 0.0;
4 System.out.println("2.0/0.0 = " + d);
5 System.out.println(d+"+1 = " + (d+1));
6 System.out.println (1+"/"+d+ " =" + (1/d));
7 System.out.println("2/0 = " + (2 / 0));
8 System.out.println ("Happy Ending");
9 }

& DivideBy0.java |
JLab>java DividedBy0
2.0/0.0 = Infinity
Infinity+l = Infinity
1/Infinity = 0.0
Exception in thread "main"
java.lang.ArithmeticException: / by zero
at DividedByO.main (DividedBy0.Jjava:7)

JReady [ = | A

U7 2-12 N3 afiaAuTULLA WIANTULLLA W UAZ

sruuLdasiomaId Wins1uinie

Jetiowarenussnen 7

d. -—
\savanaInaay Scanner

i lddauensld scanner iasidmdudays SiaunInlduinig nextInt,
nextDouble, WAz nextLine WNABIWIIUIWAN F1UIUTTI wazTanNuMIuiuAW 81

Hawaa g9 lusunsunsasuaranuiuinwaranuduninuwa1tnanain a1 ldsuniusasy

o

]

o <

FTIUIULAY Lwi;ﬁﬂﬁiﬁ']mm%m%aﬁamm W30303U9WINIY udlatannu azifeilynn

A

da ldwnaazudsanaRawaa udangamivinauiui dymidudnsuznvihauses

@EMUULY Scanner TandatsanTuanw (luunnay 9 azldinauansdansnuimg-

11

&gJNJEﬂ’J]QﬂégJNJHﬂgQQJQMUQJHQJQQHJNJQF«I{N o0 + 00 Nggl‘rﬁ’]HJ;ﬂl’l’NJ‘quJ@g\ fRNEYINGIFIIY Wspaduy(-)
IRMPUYIYIFTNIY USU §1ONIIIU NOE S MNWPGLQQHNHQJQﬁJiﬂJﬂQﬂJﬂgJﬂIQgJNJHﬂgﬂ QJQQQI%WNNMQUJQ
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mininfianuRedn@luinuesd lasmansndiuldsunsuliseiudoyalna drifltladoys
Aadszian lasazlivaiiauaroadlunsazidoananii)

#13893n3InBnTeaniNdasditenene ANTIUNIT nextLine @IUWAI nextInt
%30 nextDouble JRAN 2-20 BRAILUIUATNNTOTUIIWIWANNLIINGN 6 ANAILA1TTO
SURASINUIINGN 8 1HaRITINN ;ﬂ‘*ﬁﬁam‘hmmﬁu 12 wanatlu [ENTER] azuaastannu

2 o A o L d' =) A £ 1 a
n'§m°laimamm > 12, < TIABNANIHNIUVIUTINGN 7 D9 9 Ladlannuin n13Iasu
FaaNNINLIUAUNIRUTINGN 8 leTannun hiddrezlsaonsudnaunlalugass s 1 vinly
R & 7
LT LU ?

04 Scanner kb = new Scanner (System.in); W
05 System.out.print ("ﬂ§mqldﬁququLau > oy JLab>java TestScanner

06 int n = kb.nextInt(); nyanlddwandy > 12

07 System.out.print ("nsanldianny > ") ; nyanladeenn > 12, <

08 String s = kb.nextLine () ; JLab>

09 System.out.println(n + ", " + s + "<"); iREﬂdY

9WAT 2-20 N19038N nextLine AMNNUAY next Int, nextDouble W38 next

IMITURNINNWOANTINNIFNUIES nextLine Nzdudayannianisdn

ldaudsgausina miﬂauﬁagmaa;ﬁ%ﬂ%‘wﬁnﬁa 12 LLﬁ’mmﬂu ENTER] Mo luniiie-

AnvdnaTiiudna TS nanulUfe (LAFBINNNY o NIVIMUNUIAEN LHINNNTNA
u [ENTER N35YN nextInt MUIINaN 6 Mnlwszuudin 1 uaz 2 denwdnuInTouny
wiaadluwiwandy 12 thulaaauds n lasdunisnaznonlwaudalufads o wannds
b Cil . = 1 o = Qs ql/ =) k3 a dl = d o o v

UTIIAN 8 nextLine WawAUFAUTIA (H967 J) wudaldanienlidazlsdne vlwua
MIANNUW D UAINURAIT1 IR 1

9L RINADINTENURGTINIUTINARAIANME nextInt W38 nextDouble 1%
v 0 v U Y o A g: { 1 v 1 { AI 1 a
Toyariawnih 3900911 nextLine WIATIWNBE1W J InNall AounaziSua1uaass

PYAIUTINAANNIUITNAGIY nextLine INAHIATI AIuaadluIvan 2-21

04 Scanner kb = new Scanner (System.in); & TestScanner java

05 System.out.print ("nsonlgdwmdn > ") ; JLab>java TestScanner
06 int n = kb.nextInt(); . nanlddwaman > 12

07 kb.nextLine () ; // awiinaazasusimainalil nyonladeanu > ABC

08 System.out.print ("nsanlatann > ") ; 12, ABC<

09 String s = kb.nextLine () ; JLab>

10 System.out.println(n + ", " + s + "<"); L|F‘~Eadv

o e ] . oA A o a
TUAN 2-21 N19L38N nextLine e udnimaeaeaussinalyl




a4a Auls Bussuwdouldsunsuy

= w
WUUENuin
1. 2911 Anatadiaansasaa ladeayinly dwnenlale Wa?ﬁmﬂm@!waﬁm
7/3 7%3 7%1 8/0
8/0.0 0.0/8 1/2+1/2 0.0+41/2
(0.0+41) /2 7-3*7/3 (int)1.0/2.0 (int)1.0/2
5++ (5/9)*(212-32) (double)l/2+1/2

2. zadmudelui Teladisugndaseungesann selaiia

hello Hello hEllo 7zean
pantip Smoney $12 $US12.00
S S $ S 8 ) java.101
public Public publics main
string String void Void
krungthepmahanakorn bowornratanakosin bkk10330
ﬂEOLY]WN%’]%ﬂEU')S%’@]uIﬂauV]%’ nmeeee obnce

3. wdsulindadiamansinadwingasdn 9 dalud

(a+bc) (14x)7 (x, = x)(x, — X3) \(@-b)(b-o)c-a)
3
ﬁ \/%(a+b) % l+x+x2+x +x'+0°

4. dpuldsunsusudwndumauilufiud wualdilddoudn ldaud oG9 9999)
Wt uwenuaadin Saalaananwu nanses nanay wazranniioaslsths (1o o0

dliflaudruan 469 azldwadwiidu o, 4, 6, 9idudu)

5. ﬁl\wﬁﬂuqmﬁﬂé‘faLﬁaﬂ”ﬁﬂﬁmamﬁmﬁlﬁuluﬁums al, a2, a3, a4, WAy a5 IuANEMme
UL W% LAN al, a2, a3, a4, a5 NUIIWINLAN 2,3,4,5,6 ANNE10U RRINTENE
ﬁagasluﬁ'sl,l,ﬂimmﬁl,l,umaLLéTa a2lé a1, a2, a3, a4, a5 iU 3,4,5,6,2 ANNE1AL

6. aTaIaANuITINMmTIAN IR ltandunsBenauand £, lnsznualsaninfen

v udrseuadunaviounauan £ i ludwimanuiadiogas

y= (10.7585x103)H Alawwasdatalug, lapfl £, = 2x10" Fuft -
1 0.

sadpulisunsniuanad £, iNeuaaanuiaen @adli £, = 2.000004x10°3u1di ' @)
WinuAg | IaEInlsudiasmvesiuaislugdunusyninininemandlalu
NN U —2.03x10" Wauunueie —2.03e11 lasaunsntlawnaidsuatinIauwinm

Y a =V v A % ' o a U A 6
wiluANWA Le 18kt nextDouble WNITENWINWINIIINILTUNUA
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7.

10.

11.

12.

13.

= a ] a o ¥
%GL‘UU%I‘]J?LLH?%JLW?JW]‘H’]‘MG X URS y Ylﬂ’]lﬁﬁ&lﬂ’]i ax+ bly = ¢; RS ax + b2y =0

1Juase 906N ay, by, ¢, ay, by, WRE ¢, NTUNMIUTUANA

I Wanndasthiaeinawaiaudy dudiensg thueeslstg

int a =0, b=1, ¢ = 2;
double x = 0, vy =1, z = 2;
X = a-— + ++b + c++ + ++y / z++;

e w1l
wanasuedin (Harmonic number) H, fifntvinny Z— Vi Hy =", + ', + '/,
k=1

aadsuldsunsuuaasanvasirwinansuedin 1, Hy, H,, ..., H,,

IEnaTnYszINMenvad 1! ldn p3a309% (38N Stirling's approximation)

el

W 100! ~ 9.32484762526942x10'7 2310813l SUNTNTUAT 72 LiNAIWI BN LIz b a9
n! Wddmdnsnslddn o (Math.PI) f1e  (Math.E) Weriduminnfized

(Math.sqrt) Wae WIRTWANITENANRY (Math . pow) NNAAE Math

g { ' I Qs q’Q/ Qs ld 1 v
Aunpasemeduidiaainisasssmensmaunng smunndszanmlaainaina
gauazthwin dregateneg Teaedt chmin w Swihoduflaniy wezanugs 1 &

nhoduauiiuas wanladnsinaluanauas)

]AIVDY Mosteller S = ’WX h
4 3600

71.84 % W0.425 x h0.725
) 10000
fﬂ@]jﬂu a4 Boyd S =0.0003207 x h0.3 « (1000 « W)(0'7285_0-0188(3+|0910 w))

ga3vad Du Bois S

fadL‘ﬁUuIUsLmsuﬁ%'uﬁmﬁﬂLLa:mwgo LNDUAAINBINIMEFILFATNIENA

(WdwdnsnisldWsituadiamansifindunaaa Math)

@ ounldsunsndaoudrwiwdw i dudiniut @aw 7 Tl W wazIwii o
1000000 31171 = 0 1 0 18w 11 1 13 T2 109 46 WM 40 U7

Wwaanuelddseunmin 1 1@and 30

N { & a g o
2 sulUTuNINA W N IARALVBINIITY TafuIan
Ax@EWINUNEEUALlE A) + 3x@EWUinSeuile B) + 2x@Ewinunisouila ) +
Ix@EWIninSauile D) + Ox@waniniSauile F)

WAITINATINT FANIRITAI T IWIRINITIUNIA N
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14

15

16.

a o % &
. 7!]\‘1L°l|UuIﬂiLLﬂiUﬂiUﬂ')']ﬁJﬂ']'Jﬂ']u d, 'ﬂq@]ﬂ%ﬂﬂaqd (XC,

) ﬁmL%wIaJSLmimwgaJﬁLLa@ﬂugﬂﬁ 2-9 618 DWindow

d / (X1, y1)

Yo, WAZNNLBLY ¢° VBIRIMABNTINTE a93UMs D
{ Ao & 4 A4 4 o X2, Y2

LNDA I AUAZLEAINNAYBIYUNIRVBIFINALN WiBw Oz, y2)

NINARARLNAINENNGIIMITANNLEFUATIRLFUINANNG

¥ ddo o . P

sgNdwImialanld Dwindow LNaBuHWAINWY

(X3, ¥3)

e

N
nneaad
U

wnufiagld scanner lunsdudayamauiluianangls inawsalwglensandaya
menadlanauiuaaiduiulalladioaivesnara JoptionPane (MiABYNLEUE 1
wuuElndevaduny 1) Iﬂmmmﬁnsmﬁl,l,am@“f'aaﬂ"mmi%’m‘hmmnn;ﬂﬁaaaﬁ‘hmu

LNDAHATINLAILRAIHARNT

01 import javax.swing.JOptionPane;
02 public class InputDialogDemo {

03 public static void main(String[] args) {

04 String a = JOptionPane.showInputDialog ("Enter a number") ;
05 String b = JOptionPane.showInputDialog ("Enter a number") ;
06 double al = Double.parseDouble (a) ;

07 double bl = Double.parseDouble (b) ;

08 String sum = "" + (al + bl);

09 JOptionPane.showMessageDialog (null, sum);

10 }

11 }

Iwssnain iaa&aﬁvlﬁmmmﬁ% (UIHaT 4 uae 5) 1uaass Sedrdasmainlddruan
Fosudaadusruaunan lufifinlgéds pouble. parsebouble lumsulasanss
Hnduineds wasilanimasnidudiuinaseuds Adosudssnsuiduaadaials
g ldusasnaluusviad 9 (M\3uwAaIE JOptionPane Awualfiguil 39da
Ujuaau) mé’@LLﬂaaIﬂsmeﬁNﬁuﬁLﬁammmﬁﬂmﬂﬁaga 5 ﬁwumﬁsa%’umn;ﬁ%




11217 7

ﬂ anfinaasinlaunn duwalanaisq uazlivwlesaldvinanusg msvidvinleadne

v o QI’ :/ v é o i o QI/ :/ WO I3 QI/ v
A28N I B nEIEN w%aimmwmmmgummlmnwm 9 UNBINLEHa A FIRI9

sl,um\mmawslﬁmmﬁm‘;uﬁwmjuﬁwé’a LLUUVLﬂé“ﬁlU weUNIBAaNAdaINITRN G aw el

T¥nasauin Wwalaaznizlanaananniein tNayndaduda @28A18I19IULATAFINATDL

° v a o o A o o o & &
n13Iaana’IININIB 'Y]']SLV\ajﬁJqTﬂL"HﬂuiﬂiLLﬂiuLW@LLﬂqmﬂﬁyﬁjﬂaaU‘ﬁU‘ﬁaumu nanIINVL
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viuitldGen 9 aunddlfiz@nmahnusesldsunsuias A5s319999% (loop) tialingu-

o q” A o g/ { (53 o v v o ql/ a {
ddamibaringldGas 9 lijau nazilddndas while (true) asuandluglf 3-1
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while (trule). {

v

// nguMRINGaINITien

b // Wansussnanazaunauluvinlnal

317 3-1 N3l while (true) oai1aneuliiau



a8 g1 a

= o =
Gudowdoulusunsy

&N 3-1 LLaméﬁaﬂ'NIﬂiLLmu%ﬂﬂ%'uﬂ‘gamﬂIﬂiLmiuﬁﬂm UATHUINNON LA

TUUNNLE HEIUMIANURINNIATOUAILANFI while (true) 1ﬁ§dLﬂ@l’i’1Li’ﬁf@l§ﬂLLUU

TRusIan 6 09 13 10adlUnsraniay iNausaI LA ARLAUTAI agjmﬂsl,malﬁwaa

while (true) {...

} uanmnﬁmmmmﬂ%’uﬂga lasen Udauﬁvlajﬁﬂl,ﬂuﬁaaﬁmmau
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01 import java.util.Scanner;
02 // Tsunsudwmasituasme wouiwilizay
03 public class BodyMassIndex {

04
05
06
07
08
09
10
11
12
13
14
15
16 }

public static void main (String[] args) {

while (true) {

Scanner kb = new Sqanner(System.in); N

System
double

System.

double
double
double

System.

.out.print ("¥nnHN (kg.) = "); . . Lz

weight = kb.nextDouble () ; mﬁauwgaomsmﬁmman
gut ) ! GraAde while(true) {..}

out.print ("ANURI (cm.) = ");

height = kb.nextDouble () ; >

hm = height / 100.0;
bmi = weight / (hm * hm);
out.println ("aTWN@MY =" + bmi);

99ah 3-1 TsunsuAunidatineanig (uinlaiaw)

01 import java.util.Scanner;

02 // ldsunsudwimariinaans wuuiwilizau

03 public class BodyMassIndex {

public static void main(String[] args) {

04
05
06
07
08
09
10
11
12
13
14
15
16 }

Scanner kb = new Scanner (System.in);
while (true)

System
double

System.

double
double
double

System.

{ aSscasIuREIATaEuafine o
.out.print("ﬁ%%ﬁh(kg.) ="); wwwaulﬂﬁuﬁuﬁa%ﬁwﬂuﬁﬁnsav
weight = kb.nextDouble() ;
out.print ("ANU (cm.) = ");
height = kb.nextDouble() ;
hm = height / 100.0;

bmi = weight / (hm * hm);
out.println("ﬁ%ﬁu?ﬂﬂﬁﬂ=" + bmi) ;
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Tusunsv'lalaonatly [Corl] +| 22| wSaidaniuy STOP!
9 aU

Break

D\Window
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8z 360/60 = 6 837N (ﬁaammaugua@m stwzﬁmm*ﬂﬁqm}mLﬁwmﬁm) ﬁﬂLLuaﬁ@f{m
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01 import jlab.graphics.DWindow;
02 // lsunsusndEnidanden
03 public class Clock {

04 public static void main(String[] args) {

05 int width = 160, height = width, len = width*4/10;

06 DWindow w = new DWindow (width, height);

07 double x0 = width/2, y0 = height/2; o

08 double x1, yl, angle = 90, delta = 6; // BuAdiunuaay 12

09 while (true) {

10 x1 = x0 + len * Math.cos (Math.toRadians (angle)) ; / /wilanln
11 yl = y0 - len * Math.sin (Math.toRadians (angle)) ; //Sha 2-18
12 w.clearBackground () ; // #aulad

13 w.drawLine (x0, y0, x1, yl); // MaLdulng

14 w.sleep (1000) ; // wyamIvinmk 1000 Taaiwi

15 angle -= delta; // Usuyw ianadulusaudaly

16 }

17 }

18 }
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ldsunsungasaduszszinmauidwua lineluwiady Gzoznalniioduladdung)
aIn iWadaamilinga 13ud Ald w. sleep (1000)

& =B | (2] olEl | (2] o | (2] olEl | (2] = | B [t
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angle = 90 angle = 84 angle = 78 angle = 72 angle = 66
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al

IMAaULEUAIBLNE

né‘umlﬂU%Iﬂil,mmlué'nHmzﬁ%‘uﬁa;&ama;ﬁ{fﬁasJ avbhdunITudunsuesan
Fundnglimanfenlduuwinled wwvadsulisunsuliglinemoidunuinlaidon
WNEAITRaN 3-4 lusunsuauwinavadunduuinlad w 628 w. getMouse () . getx ()
WAz w.getMouse () .getY () (WalddATaudunianindluneu udnzdenidilagduuy

a o & o ° = Y A = o

M3FonlFluunuad 9) PNUBNALFUATINNGURIALEIva9NE (@TaAuluauds xo
wae y0) ugsdunrivasandaandt (AUludinds x1 uaz v1) waznawazaunaullau
o ' € o , | =) v ' = o A o
Funistngawarlng AlREeave9 x1 way y1 MAuls x0 uaz yo (UsInan 11) e
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01 import jlab.graphics.DWindow; 2 =R X

02 // lsunsunaanaiduaiaind ﬂ

03 public class Scribble {

04 public static void main(String[] args) { @ e
05 DWindow w = new DWindow (160, 160);

06 double x0 = 0, y0 = 0, x1, yl; ;

07 while (true) { . ———
08 xl = w.getMouse () .getX () ; D =

09 yl = w.getMouse () .getY () ;

10 w.drawlLine (x0, y0, x1, vyl);

11 x0 = x1; y0 = yl; |

12 }

13 }

14 }
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98N 5 Ldwidaiiiasiu Adadiuaalats 6 90 198z 2 AuLls AesdIdIURIL S9esaam
WSWaNTn %0, %1, .. ., x5 U8z v0,y1, . ..,v5 laol# (x5, v5) iudunsssnga
YoIINE Gati Aouazdwsaudelifasudumibanndlifivls (x5,y5) Aadd18a1d
ﬁ;@lﬁ 54,321 VlﬂLﬁuldé'aLLﬁimadqﬂﬁ 4,3,2, 1,0 @86 LLazﬁamq@miﬁwmu%—

YU Lﬁaslﬁ;ﬂ’ﬁuauﬁumnﬂamuuﬂmﬁw Weanww e dulusunsnassnan 3-5

01 import jlab.graphics.DWindow; 5 [EYIENEC

02 // Iﬂnmmgl,gaﬂmmms? \_‘\/_R

03 public class Snake {

04 public static void main (String[] args) {

05 DWindow w = new DWindow (160, 160); = N

06 double x0=0, y0=0, x1=0, yl1=0;

07 double x2=0, y2=0, x3=0, y3=0; ’_\/_\k

08 double x4=0, y4=0, x5=0, y5=0; ]

09 while (true) {

10 x5 = w.getMouse () .getX () ; // 8ndnunidlna = = =1
11 y5 = w.getMouse () .getY¥Y () ;

12 w.clearBackground() ; / /89N — \?

13 w.drawlLine (x0, y0, x1, yl); //91945 L

14 w.drawLine (x1, yl, x2, y2); // 3On@UAUI

15 w.drawlLine (x2, y2, x3, y3); // 2B IANF UGN & = | 5 o]
16 w.drawlLine (x3, y3, x4, v4);

17 w.drawLine (x4, y4, x5, y5); — p
18 w.sleep (100) ; //11‘2“1@1 100ms. p

19 x0 = x1; y0 = yl; //iRauduniivasgluniiedunia — ——
20 x1l = x2; yl = y2; =

21 X2 = x3; y2 = y3;

22 x3 = x4; y3 = y4; h—

23 x4 = x5; y4 = y5;

24 }

25 }

26 }
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annindufiiane iduimggluedadsdas 9 ety udfiidulnindagdiniuinadng
doLiad
My ldnnlvinladansnuldiufion fade 1380 w. fade (0.3) ARVILAININ
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01
02

IREN 3-6 WRAIAIBE1INITIULANAINNILEAI BT ULaT W&V LA N INR IR &9
TUTuNTNFINNURINATII L AIAINN9A8 0, 0.3, ks 0.6 NUATNAIBEN Vlﬁwaé'wfﬁagﬂﬁ
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import jlab.graphics.DWindow;
// Tsunsuugasmwannuiudayauasinniwang

03 public class FadingWindow {
04 bli tati id in (Stri
L }c static vol mgln( ringl]l args) { Suuiusumwinudesiudules wiousu
05 DWindow w = new DWindow (250,100) ; u"u o A oy
06 w.loadImage ("c:/javalOl/name.jpg") ; SUIMIIUIANRONUTL N
07 w.fade (0.3); // adleaud 0 891 : 0 = lianams, 1 = nmwansawliiin
08 }
09 }
o dl v % o % <
Tﬂ@%(}6Iﬂ?uﬂ?ﬂu@mﬂﬂﬁW@qﬂuWNﬂ@H@uﬂtmqﬂWW@WQWQﬂLNW@@ fade
(%] DWindow ol E: P3| ( (2] Dwindow oSl e | | (5] DWindow SR X
»
\ = ¢ 7. ¢
R AT R
w.fade (0) w.fade (0.3) w.fade (0.6)

01

U7 3-3 nareInIsIINInANaeINTien fade

LN TUTWATU AR ULEUG I DL T bW IR 3-4 wdiudsadnias Tagvinaiwln
Fuladlwansnadanitay fAonnadulng LL&:WWq@%”mmmé’amsmmﬁu’tm laassnan 3-
& ¥ = L= é
7 anduldsunsugiResmuunaludnansmenis

import jlab.graphics.DWindow;

&
02 // Iﬂitmiugmaummmﬁ
03 public class Snake {

04 public static void main(String[] args) {

05 int width = 160, height = width;

06 DWindow w = new DWindow (width, height); = SHEERL X

07 double x0 = 0, y0 = 0, x1, yl;

08 while (true) { — /_\}

09 x1 = w.getMouse () .getX();

10 yl = w.getMouse () .getY () ; = —yE
11 w.fade (0.3) ; // fawlkansasfiansasan 30% =

12 w.drawLine (x0, y0, x1, yl); //18ua1ga LTuga

13 w.sleep (100) ; // woannana3glaidunw h— E
14 x0 = x1; y0 = yl;

15 }

16 }

17 }
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01
02
03
04
05
06
07
08
09
10
11
12
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14
15
16

PR IUIINNIINALEHATI H1NANT TdpsmInassauaslwinlas ﬁﬁﬁ;ﬂguﬁ—
nasiAne (x,v) N9 a GRS Alfena w. Fi11E11ipse (w.RED, x,y,a,b) #1a i
d1rin b azldenay (unsdifidasmsanizidusanns 1RlE6&s drawEllipse unu
fillEllipse) 5%a7 3-8 ?1?JI?.]?LLT]‘S&J’JWJ’]@]’NT]E\I&IVL%J?T%U L8z 3aUROUAILAIID
renawldiiniasdinszeens dx wer dy  uazazvinwluwdulaslwansnawana e ls
Laﬁauﬁmiﬁas’aasaﬂmnﬂﬁauﬁmaagﬂuaa LLa:ﬁmwq@ﬁnmufmmmmﬁamqumwL%’;

YpINITARAUNALE mmm‘snﬁwmmmmﬁwaugﬂuaavlﬁmmh dx, dy, LLa:nmﬁv\q@

Trwniz 1InTwah 3-8 a3ulladmn 50ms gnueaafewldszoz \Jdx? + dy? =\[47+3 =

5 §ﬂuaaﬁdl,ﬂ§auﬁ'mm’mﬁa 5/50ms = 100 ﬁgﬂmweiafimﬁ
I‘=;>| CWindow E@&J

import jlab.graphics.DWindow;
// ldsunsuugasgnuaaddafonn
public class MovingBall {
public static void main(String[] args) {

DWindow w = new DWindow (200, 100) ;
dovele wo= 70, Yy = O; | £ DWindow E@éj
double dx = 4, dy = 3;
while (true) {
x = x + dx; ‘.
y =y + dy;
w.fade (0.3) ;
w.fillEllipse (w.BLACK, x, y, 20, 20); (&) DWindow a0 e
w.sleep (50) ;

} °

- oo 4 2
9iah 3-8 Isunsuuamnagnuea@ninaeui

}

mnp&’émaaﬁﬂﬂmﬂmﬁﬁﬂmu %LﬁudﬁgﬂuaaLﬂﬁauﬁlﬁLﬁﬂﬁ%’wm: ekt
danaanuaniuladly unnalizuanisvldanueadoniiiuladld LL@imau'ﬁ:ﬂJaﬂ%'uﬂga
IﬂiLm‘s&JLL@ﬂﬁgﬂuaaﬁaaﬂuaﬂﬁuhfﬁmﬁa dawIunsuanandonite  Gerinlalasutly
M3 aluuTIRen 9 uaz 10 TauEAIAWIZNTHLE x Fefidasnsaai x Sdrwnnnda
anuninvediulad AlWaudsdanuninvediuled azlddunis x unduanagnisly
Fulas 1u Sulasnine 200, x = 198, dx = 4, @1 x falUfe 198 + 4 = 202 Hswnnin 200
Flauaan 200 22l x = 2 (Edlaw x wnduIMIde) uesdsuidiaafiasunele
281915 iRl IRLARININMIIAITAN (x + dx) sreanune Wiudlnsves x
NGaEnT (198+4) = 200 = (202 = 200) diaw 2 Femansalddrdfiums & amsitle

A% F9Ndasliudyefe wWaswuIman 9 uaz 10 1 x = (x+dx) %200 udzy =
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(y+dy) 3100 LL@im"l,ajmﬁmu@mmn%aLLa:mmgwaﬁuiﬂﬂﬁl,ﬂummﬁa 200 uaz

100 uﬂlﬁiLWiW:Ql%QW%TUWﬂﬂ%aﬁﬂﬂ%ﬂﬂmﬂdﬁuiﬂifzﬁjﬁdﬂﬁiﬁﬁdﬁuﬁqﬁLiﬂﬁﬁwﬁiﬂmﬂ

ﬂ?ﬁuﬂiﬁdua:ﬂﬁﬁmgdmﬂd%%lﬂilw

ladrunsiSoniufiea w.getwidth ()

RS

w.getBeight () mwdey Waiisuiud Aazldldsunsulwidowldassian 3-9

01 import jlab.graphics.DWindow;
02 // lisunsuugasgnueadduafend dianaay sxaunauandnduasinles
03 public class MovingBall {

w.getWidth() Téamaunievesiuled w

dau getHeight() Iéﬂawugo

04 public static void main(String[] args) {
05 DWindow w = new DWindow (200, 100) ;
06 double x = 100, y = 0;

07 double dx = 4, dy = 2;

08 while (true) {

09 X = (x + dx) % w.getWidth();

10 y = (y + dy) % w.getHeight();

11 w.fade (0.3) ;

12 w.fillEllipse (w.BLACK, x, 20,
13 w.sleep (50) ;

14 }

15 }

16 }

20);

o/dl al o dl' aid' o Y ﬁ” v
iumm:}9Iﬂiuﬂiuummaqﬂua@mmwmaﬂuwmaquﬂ@umﬂﬂLmzqumuuuim

8

J

L

8

(&) DWindow sl oSl (&) DWindow el B i [&] DWindow |/l e
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Vv ]
e a @ A

Faulumelwaduiuets lWnazlaaeenaminundiasiieg s9an 3-10 usaslisunsuf
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#3a1N99% lvieudefiusman 13 (euaasnaawsfinild afto liaansnlddas
break laaq laglidl if Weanszlanaanainiuw ivneidowld MFandiouaiunag

break audaunlivinly @3elna 2)

A I3 o o o . A A 6 - . a9 o & a o

Hawlolusdunasdinas it Aefiwarassne (logical expression) Alwwadwasny
W (lwannfd1asaiaeddn true WAL false WNUANITIUAZIAIANEIAU) 131
Wisuisuswanlamuaaduiunisaunwus (relational operator) @4% <  (¥asnin) >

1 ] e 1 1 Qs 1 A ] Qs v 1 A ] Qs 3
(@1nn31) == (¥inw) 1= (biwinny) >= @nniwlerinny) <= (lesninwdelvinnu)
lasni ldiaansadonusssnamaSouioularaouuuninewn o nnu 154 d89ns
Wisuisuinanluaiuds a ¥eunin b wiald suTa@lon a<o #Ia b>a wI8 (a-

b) <0 38 (b-a)>0 TILANALAINUANA asm"bﬁmumilﬁﬂuLLuuﬁémLLﬁaL“ﬁﬂaqu@

2 o o a 49 vo & > o 2 5 £~ S o &
fazdiondanluilitaianiu andaszyi i [% - al <10° Fanszlananisin Saduuiudasan
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01 import java.util.Scanner;

02 // lsunsumanfigesvesswinasasisdtvasriundlan (Rawaalidis 107°)

03 public class SquareRoot {

04 public static void main(String[] args) {

05 Scanner kb = new Scanner (System.in);

06 System.out.print ("a = ");

07 double a = kb.nextDouble () ;

08 double x = 1;

09 while (true) { & X — a fieuni le-5 lvonanlean

10 x = (x + a/x) / 2.0; le-5 @s 1X10™° = 0.00001

11 if ((x*x — a) < le-5) break;

12 } .

13 System.out.println ("TINN88I " +a + " = " + x);

14 }

15 }
9999 3-10 Isunsuunsnfiges Moasmuauldmmnauitananalunu 10°
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'JQQHEQU

mslad&s if(...) break; vl’?nmiu’mm"[&ijﬁmﬁ@suﬁm while (true)
(...} ﬁnlﬁmsﬁ’mumammufufﬂu auluiildléwunsanuin Tsunsurnuey ud
winaanuin liduda uavindnsnidoudaanniaiaanang } UBIMIB Naujﬁmﬁﬁﬂuﬁu
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A20819LTH ﬁaamwﬁmumumao‘[ﬂnmmﬁﬁwmjuﬁw?\mﬁaLﬂuﬁﬁmu 100 JouU AU a9
gﬂﬁ' 3-5 Tawildautls k vwididuenivsmuseuivnldud k SenRudunitsluudas

o & = al oA a v
J0U UK 9DBNINNININLND k == 100 UAd tUaATU 100 JDULLAT

int k = 0;
while (true[ { .

// nguMRInGaInIingn 100 a39
k++;
if (k == 100) break;

}
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int k = 0;
while (true[ { .

// niuddfidasmahgn n el
k++;
if (k == n) break;
}
< AT . o d
7U% 3-6 3UuuL189999UN NI U n $RL (1N9URA LHB n<0)

int k = 0;
while (true) {
if (k == n) breaki

// nfundsfidesmaien n s
k++;

}
o AT .~ 4

7U% 3-7 sduuu1e9999un1g 1 uanui n saL (NN9URALNE n <0)

int k = 0;
while (true) {
if (k >= n) breaki .
// nRNSIRINGaINIIId1 n A%
S
} 2
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siad 3-12 1fdauds n Sudwaudayanorwandls wesvian 7)  wdndhuiudoys

UINVANENAILUT sum LU888NINIIN MEA@ALNABINITIYINAY sum/n

01 import java.util.Scanner; .
02 // Tdsunsumduadsanndays 4 wan /\;ml
03 public class Averagel { JLab>java Averagel
04 public static void main (String[] args) { f“:qm“ﬁ 1=2
. MU 2 = 3
05 Scanner kb = new Scannerﬁ(System.J;n); Fﬁﬁmuﬁ3 -2
06 double sum = 0; // sum LWUNILINTAVBYA i 4 = 5
07 int k = 0; // k Wiudwauseu A1adl = 3.5
08 while (true) { |JLab>
09 if (k >= 4) break; . | Ready |
10 System.out.print ("Swaun " + (k+l) + " =");
11 sum += kb.nextDouble (); // §1Tay8 WAINNLTINGTIN
12 k++;
13 } .
14 System.out.println ("fads =" + (sum / 4));
15 }
16 }

99a% 3-11 TsunsumAadeaindeys 4 a1uau

01 import java.util.Scanner;

02 // ldsunsumdadoandays n Swanangls W
03 public class Average2 { JLab>java Average2
04 public static void main (String[] args) { fﬁuﬁuﬁaga -4

05 Scanner kb = new Scanner (System.in); g:‘]&:ﬁ;{ﬂ]% i §

06 System.out.print("fﬁ’m’swfaga = ") ; $1uud 3 - 4

07 int n = kb.nextInt(); w4 = 5

08 double sum = 0; fady = 3.5

09 int k = 0; |9Lab>

10 while (true) { | Ready

11 if (k >= n) break; .

12 System.out.print ("Sawauh " + (k+l) + " = ");

13 sum += kb.nextDouble () ;

14 k++;

15 } .

16 System.out.println ("duafg =" + (sum / n));

17 }

18 }
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U &5 Average3.java
impo