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Selection : if, if-else, switch-case
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Qv /s

12k

o AV if

e FdY if-else

e Boolean expression
— Relational operator

— Boolean operator
— operator precedence

o Nested if

o Statement & block

e switch-case

e ASLUTHULNAUAIUIUITIURSHADY
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TUsunsumiIINNFaY

e Requirement

— gruanunngld wdusaasnigasuaginuiuiy
e Analysis

— FUAN I URIN UM UANA

— % Math.sgrt luasmsnigas

— LRAITIATFRITIVN LG9 AN TN
e Design
— L URIIU

e Implementation
— autudsnsy
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99U TUsLATN wayAITna&al

C@unsvinau)

import jlabJLablO

public class Sqrt ¢
public static void mainString [ args) {

double x = JLabl0.readDouble("'x = );

SUANUIUIIY
A laenuils x

System.out.printIn('sgrt(x) = " +
‘ Math.sqrt(x) );
}
<Math.sqrt(x)> 3 TETEyg=—
B — | X = 144
sgrtx) = 1.2

. 1 JLab>

<:ann15m101u:>

2110101 A@inssumaniitaas 3 aume Uszdniynszna (2s45) 4



ANINARaUl

o avlsasiindiudfldilanirurudaau

import jlabJLablO

public class Sqrt ¢
public static void mainString [ args) {
double x = JLablO.readDouble("'x = ");
System.out.printIn('sgrt(x) = " +
Math.sqrt(x) );

¥ JLab-java Sqgrt
¥ X = -8

sgrtx) = NaN
JLab>

fia x < 0 Math. sqrt(x) auﬂummummummw"l,u“l,?jmmu
(not a number) Aflazgail@audiy "NaN" Luauammoaamw
(14 ldanaliinlamnuviung NaN aasuAtdsunsulvida
AMUNRNE
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Tdsunsumnngay (iudFuilge)

e Requirement

— AN UNUUNAR T LRILFAITINNFDIAIIIUIULY 6N
Hudruulisiaay

e Analysis
— FUANUIUAFIN UM UN NN
— d16aau 1iugay "Re-run with non-negative number"
— duflunnuza 0 WinaassnAgas N lénivaanIn
e Design
— Ui
e Implementation
— @auldsunsu
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ARNRY!

C@unsvinau)

FUANUIUAIY
L ALTREILUS X

true
x<07?
false "Re-run with
non-negative
number"
|
true
Xx=>07?
false Math.sqrt(x)

(wmsvﬁmu)
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Selection :

if statement

true
Boolean expr.

false do this

A

2110101 3ernssumaniiiianas I3

IT ( Boolean expr ) {
do this ;

}
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TUsLLATN Lagn 1T nNa&a

import jlabJLablO

public class Sqrt ¢
public static void mainString [ args) {
double x = JLablO.readDouble(‘'x = ");

iIT (x<0){
System.out.printIn(C'Re-run with non-negative number™);
+
/—> R (X >= O) {
System.out.printIn('sgrt(x) = " + Math.sqrt(x) );
+
ks JLabs-java Sqrt
} X = -8
Re-run with non-negative number
JLab>

JLab-java Sqgrt
\‘ X = 1.21
sqrtx) = 1.1
JLab>

fiadoine : aaonssﬁﬁﬁ”aatﬂua"’sonsaﬂ@nsﬁ
nilawue (waglufinaiduazansanduneeg)
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ARNRY!

CBumsvinou)

FUANUIUAIY
L ALTREILUST X

A 4

"Re-run with

Math.sqrt(x) nogl;rlfgeart'i've

(:annwsﬁwawu:>
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Selection : if-else statement

false true
Boolean expr.

A

do this 1f false do this 1f true

IT ( Boolean expr ) {
do this 1f true ;

} else {
do this 1f false ;

}

2110101 A@inssuAauRILAas 3W auwng UszAniyaszga s45) 11



TUsLLATN Lagn 1T nNa&a

import jlabJLablO

public class Sqrt ¢

}

public static void mainString [ args) {
double x = JLablO.readDouble(‘'x = ");

it (x <0) {
System.out.printIn(C'Re-run with non-negative number™);
¥} else {
System.out.printIn(sqrt(x) = " + Math.sqrt(x) );
¥

}

2110101 3ernssumaniiiianas I3

JLab-java Sqgrt

X = -8
Re-run with non-negative number
JLab>
JLab-java Sqgrt
X = 1.21
sqrtx) = 1.1
JLab>
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UwUUAU (Boolean Expression)

o lanaanstiluilszinn boolean

e F59U1ANINAS L

— relational operator : FauiAgudiayaLuuNugIu

12U WNANI UALNIN LAY

— method MAuAUszLaAN boolean
— boolean operator : MtdiauAINUFUNUSTAWIUYIUY

121 and or not

e boolean wReautilu String 1ewviniu

public class TrueFalse |

}
}

e LFUE Talse

JLab>

2110101 3finssumauiiteas 3N

public static void mainString g args) {
System.out.printiIn( true + " "

+ false );

JLabs-java TrueFalse




Relational Operators

o ALFaULNaUtaNARUTTLANAUFIU TaunA

< (uaanin) > (unnndn)
<= (daannwiatvindu) >= (u1aninwIavindu)
== (1¥111u) 1= (luwvindu)

e dayarinuauviaudastilulssianifandu
wialduannisuazianistdaaulssiandaya
LAULA AU NAIUNMIAL A A RHT

o lanaanstiuilszinn boolean

(% 2) ==1) laaniu

e true &1 n usruud n = 1 Wwuilau n == 1 I

e false d1 n fuiruiug
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Boolean Operators

o 1di@3nINUNY && wnu and
o THi@3avniung || unu or
e 13t@9RYINNE ! WU not

e and or fudrufiidarsiiaidanfdnaiudusas
Away ladutiwaiudulng
— 1% A uay B tiutiwiiydu
— A && B flu true la 79 A wuag B \ilu true g

Q/

— A || B \lu true \fia A w3a B \flu true &nndlasn

=l

e not tiusmlfiisinsiatleaunauasinaudydun
ANKUAT A1n39LTuLia visaanntnatiduasy
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TUsunsundaIaLfau

o SumnaauLiiau (da1ldaous 1 89 12)
o LLAAYZALAAUMUMNNIELAAN LHTU

e 1 M wnunIeLRULAaUALETY

o @o39tandIuAFITnEIEIN 9(m-1) &9 9Im-1 A
Aaliatfau

o dnEldiilaudaui 2 AnBuaedvtandnaaivil

1111111111222°2
012345678901234567890123
J[AIN[UA[R]Y] | [FlE[BIRIU[A[R]Y] [M[A[R]C]H] |...
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TUsunsundaIaLfau

9/

e avlsaztAndiudcldilauiauidauil 100

u

import jlabJLablO

JLab-java Month
pub Enter month number : 100
jJava.lang.StringIndexOutOfBoundsException: String index out
of range: 900
at javalangStringsubstring@Strin
at MonthmainMonth java:io)
Exception in thread 'main-
JLab>

Java:1473)

int m = JLablO.readInt("'Enter month ;
System.out.printin(month.substring(9*(m-1),9*m));

}
}

LAa StringlndexOutOfBoundsException

2110101 A@inssumaniitaas 3 aung Uszdniynsena (2545)
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ANsesIARaULIau'la

C@umsvinau)

a%wqam%a month
LAudatf aunynue

FULRULAAU
LAuT&duals m

A 4

SIOERNHBHEIRN
month avwefIN
9(m-1) §9 9m-1

(anmsviwm)

2110101 3finssumauiiteas 3N

C@unsvinau)

a%wqam%o month
LAudatfaunynue

FULRULAAU
LAUT&duls m

A 4

false

SENHRHEEBY)

month #9667
9(m-1) §9 9m-1

(wmsvﬁmu)

aue Uszandyasza (2545)
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TUsunsundaIaLfau

import jlabJLablO

public class Month ¢
public static void mainString [ args) ({

String month = """;
month += "JANUARY FEBRUARY MARCH APRIL -
month += "MAY JUNE JULY AUGUST  '';

month += "SEPTEMBEROCTOBER NOVEMBER DECEMBER '';

int m = JLablO.readInt("'Enter month number : ");

IT (A <=m && (n <= 12)) {
System.out.println(month.substring(9*(m-1),9*m));

1<m<12 o (1 <=m) && (m <= 12) I
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NaulaKdy Waulanaleul

e (I<=m) && (mM<=12)

e (O<m) && (M<13)

e (12>=m) && (1<=m)

o (m==1)[|(m==2)[|(m==3)|[(m==4)[|(m==5)][(m
==6)[|(m==7)[|(m==8)|[(m==9)[|(m=10)||
(m==11)||(m==12)

e 1(I(1<=m) || (m<=12))
o I'( (m<1) [| (Mm>12))
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M15IIAUAFY

e (1<=m) && (m<=12) hAa !((m<1) || (m>12) ?

(I<=m) | (m<=12) | (1<=m)&&(M<=12)

true true true

true false false

false| true false

false| false false

(m<1) | (m>12) ((m<1) || (m>12) | Y((m<1) || (m>12)
false | false false true
false | true true false
true false true false
true true true false
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nnN1sRATUIAIaUNITU) TR NS

e AalUIILAL
e Uunary + — ++ -- |
e type casting

o * [ % mt ‘

o binary + — boolean b = 1 k==0; 7 wrong
* < > <= >= 1T ( 3<=k+1 && k<=5 || k>=9 ) {
o == I= // K=2345 91011,

e &&

* ||
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TUsuwATULR&AIAIIUIUTUADILADU N.N.

e Requirement

— wndaun.w. 2aelAlviung 28 wa 29 Ju
e Analysis

— Suaail (tfu a.a.) funniluiuw

— linsnagauilafnngsAuiananinuiuuludiau a.n.
e Design

— 1 A8UNIIU

e Implementation
— eauldswnsu
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AMTnaauianngsiiu

o LAAUANMWUTUYT v (A.A.) 8 29 Tulila
— 12l (A.4.) davininsnia 4 a9a0 usisasnsale 100 1
8967 BALIUNSEAMNTENE 400 a9d)

e 11 2002 A.wW. 11 28 Tu (»356e 4 liaeed)
e 112004 A.W. &1 29 Ju (W15678 4 Q96N Lazusale 100 1iiav)
e 11 2100 A.w. 41 28 Tu (»v3ee 100 a9a)
e 11 2000 n.W. &1 29 Ju (W15628 400 R9IAI)

— My faaal (a.4.)
e (Y% 4) == 0 wnun1snagauinmiseled 4 aunn ?

e (Y % 100) '= 0 ununisnasgauinnisala 100 1uaeas ?
e (y % 400) == 0 ununsnagaunumisnia 400 auad ?

if ( (y%4 == 0 && y%100 1= 0) ||
(y%400 == 0) )
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ARNRY!

C@unsvinau)

Jutauil
[~ Q/
tAuTuands y

false (y%400 == 0) vi3a true
y%4==0) uay (y%100 !'= 0)
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TUsuwATULR&AIAIIUIUTUADILADU N.N.

import jlabJLablO
public class Feb ¢
public static void mainString [ args) {
int y = JLablO.readInt("'year = ");
1T ((Y4==0 && y%100!=0) || (y%400==0)) {
System.out.printIn("Feb. has " + 29 + " days.");

} else {
System.out.printIn("'Feb. has " + 28 + ' days.');
+
+
} int y = JLablO.readInt("'year = ");

=== 1nt numDays;

1T ((Y4==0 && y%100!=0) || (y%400==0)) {
numDays = 29;

} else {
numDays = 28;

+
System.out.printIn("'Feb. has "

+ numDays + " days.'");
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Nested If
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Nested If
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Nested If
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H9vuLRaITaLEau

C@unsvinau)

a%wqam%o month
LAudatfaunynue

FULRAULAAU
LAuT&auils m

false gp3otianuay
month AvweIRIN
9(m-1) §9 9m-1

' |

(wmsvﬁmu)
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TUsunsundaIaLfau

import jlabJLablO

public class Month ¢
public static void mainString [ args) ({

String month = """;
month += "JANUARY FEBRUARY MARCH APRIL -
month += "MAY JUNE JULY AUGUST  '';

month += "SEPTEMBEROCTOBER NOVEMBER DECEMBER '';
int m = JLablO.readInt("'Enter month number : ");
iIT (A <=m {

iT (n <= 12) {

System.out.printIn(month.substring(9*(m-1),9*m));
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Short-circuiting

iIf X 1=0) {

1T (y/x > 5) {
z = 1;

}

¥

Oe
1T (X 1=0 && y/x > 5) { 1T (y/x >5 && x 1= 0) {
z = 1; z = 1;

} }

a1 x == 0 az'luiinnsAuIan y/x A y/X naunasgau x '= 0

Short-circuiting (‘lLlAaKNA WENENNKINAR)
e Aell && wLANUsLLTIU expr MvaNdald drwu expr Miilu false
e el || [zt@nUsyifiu expr mvanda‘ld drwu expr Miily true
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Statement way Block

e Block Aananuasussinmay asauea { }

iIT (Boolean Expression) iIT (Boolean Expression)
a statement ; a statement ;

else
a statement ;

iIT (Boolean Expression){ iIT (Boolean Expression){
statements ; statements ;
¥ 1 else {

statements ;

}

if statement if-else statement
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v lavane Ly

If (Xx<0) { If (x <0) If (X <0) x = -x;
X = =-X; X = =X;

+

if (x <0) { if (x < 0) (x < 0);
done = true; done = true;

} else | else

done = false:

}

done = false:

2110101 3finssumauiiteas 3N
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TUsunsundaIaLfau

if
if
if
it
it
if
if
it
it
it
if
it

String month =
int m

import jlabJLablO

public class Month ¢
public static void mainString [ args) {
“11legal month number";

= JLablO.readInt( Enter month number :

1) month
2) month
3) month
4) month
5) month
6) month
7) month
8) month
9) month
10) month
11) month
12) month

2110101 3ernssumaniiiianas I3

"JANUARY™
"FEBRUARY ;
""MARCH";
"APRIL";
“MAY™;
"JUNE"™;
"JULY™;
"AUGUST";
"SEPTEMBER";
""OCTOBER";
""NOVEMBER"™;
"'DECEMBER";

System.out.printin(month);

“);

aue Uszandyasza (2545)
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TUsunsundaIaLfau

import jlabJLablO

public class Month ¢
public static void mainString [ args) {
String month = "Illegal month number";
int m = JLablO. readlnt("Enter month number : ™);
iIf (n == 1) month "JANUARY™

else 1f (m == 2) month = 'FEBRUARY
else 1t (m == 3) month = ""MARCH";
else 1T (m == 4) month = "APRIL";
else 1T (m == 5) month = ""MAY";

else 1t (m == 6) month = "JUNE";

else 1t (m == 7) month = "JULY";

else 1t (m == 8) month = "AUGUST";
else 1f (m == 9) month = "SEPTEMBER";
else 1t (m == 10) month = "OCTOBER";
else 1f (m == 11) month = ""NOVEMBER";
else 1f (m == 12) month = ""DECEMBER";

System.out. prlntln(month)
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switch - case

2110101 3ernssumaniiiianas I3

= JLablO.readInt("Enter month number : ");

printIn(C"JANUARY™); break;
printIn(C'FEBRUARY'"); break;
printIn(C'"MARCH™); break;
printIn(C'APRIL™); break;
printIn(C'"MAY"™); break;
printIn(C'JUNE"™); break;
printIn(C'JULY"); break;
printIn(C"AUGUST'); break;
printIn(C'SEPTEMBER™); break;

System.out.printIn(""'OCTOBER"™); break;
System.out.printIn("'"NOVEMBER') ; break;
System.out.printIn("'DECEMBER'); break;
System.out.printin(C'Illegal month number™);

import jlabJLablO
public class Month ¢
public static void mainString [ args) {
intm
switch (m) {
case 1 : System.out.
case 2 : System.out.
case 3 : System.out.
case 4 : System.out.
case 5 : System.out.
case 6 - System.out.
case 7 - System.out.
case 8 : System.out.
case 9 : System.out.
case 10 :
case 11 :
case 12 :
default :

aue Uszandyasza (2545)
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switch-case

e TUILAUKAY switch sadtilu expr NlsxatduarvIuLauy
e AMUNAY case FaILiUuAIAIAILLLFIUIULAN
e MaFAUAY case i1l break gnsginaaanuan block

o dVNaFgAURY case 1l break n1svinvuaglnasaagly
inulu case dnav’ly

e A'l1m59 case Tatag AsvindIugldin default

switch (m) {

case 1 :

case 2 :
System.out.printIn(C'm = 1 or 2");
break;

case 4 :
System.out.printIn(C'm = 4");
break;

default :
System.out.printInC'm = 1, 2, and 4');
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switch-case

expression

1 2 4 default

A 4 A 4 A 4 A 4
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if (x == 0) if (x == 0) {
if (y ==0) z = 0; ‘ if (y ==0) z = 0;
else 1f (a == 1) } else 1f (a == 1)

z = 1; z = 1;

iIT xX!1=0 |] x I=5)

. . IT (x <3 && x > 9)
awldl3en | ¢ (done && 'done)

iIT (done || 'done)
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aeinld == awd3auiiay floating point

o ASLALANUIUATIAE Float WRE double §
FaA1AALaIAINULLUEN

e NTANUIAUIINAVINTHHNAINTLANUARNALARAU
e 131iAI7UNANUIUATININARAUINLVINAUWIA 1]

public class Imprecision |
public static void mainString [ args) ¢

double a = 49.0;

System.out.printin( 1.0 == (1.0/a * a) );
System.out.printin( 1.0 - (1.0/a * a) );

JLab-java Imprecision

] 1A S€
1.1102230246251565E-16

JLab>
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AT EALUAIIUIURIII X ==y ?

e AdAI € 1311 1014 g nung
NEFaLINIUNT ALgnNIIN X
e y A TnatAaanuunn

x|

max((x[y])

public class Epsilon ¢
public static void mainString [ args) ¢

double EPSILON = 1.0E-14;
double a = 49.0;
double x = 1.0, yv = (1.0/7a * a);
boolean eq = (Math.abs(x-y) 7/
Math.max(Math.abs(x), Math.abs(y)))
<= EPSILON;
System.out.printin( eq );

1 JLab-java Epsilon
1 true
JLab>
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= < > watlsauingu char

A9 LT

e 14 == < > Wauhawniau char 16
auaaumIans (lexicographic ordering)

o ANSLUAELINEUANATLADNTLUFIULN UM UINE
Unicode ATHunuanusziiy

0123456789 ABCDEF
002 ' " #$%& " C))Y*+, - ./
0030123456789 :;<=>7
O04 @ ABCDEFGHIJKLMNDO
OS5I PQRSTUVWXYZ[\N]"™ _
OO6 abcdefghimjklImno
OO/l pgrstuvwxyz{]| } -
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aenld == < > WwaulRauiiau String

o String Lilddszianitugiu
e @avlid methods equals wLay compareTo
Tunsurauinay

true a1 sl wllaudu s2
sl.equals(s2) =

false 61 s1 ‘Ldwnilaudu s2

~< 0 81 sl ufAau s2 AMUANAUMIDNWS

sl.compareTo(s2) 4 = 0 €1 sl wullauAu s2

_> 0 a1 sl uuay s2 enuaausIan:s
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ANsLdsauLingy String

System

}

}

System.
System.
System.
System.

public class StringCompare |

public static void mainString [ args)
out.printIn('Computer™
out.printIn('Computer’
out.printIn('Computer’
out.printIn('Computer’
out.printIn(Computer’

-equals( ‘Computer™));
‘.compareTo("'Computer'));
‘.compareTo("'Engineer™));
"_compareTo(''Comp™));
‘.compareTo(""Computing'));

JLab-java StringCompare
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