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e avdAls¥naLURY Mmethod
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ASLa e utTUsinTN

class Human {

o flaynuavidsunsuenig
— 2NUeNn
— debug gjv
— A ladsuilgeaunn
e diadotnauagTusunsuiinly

— U5 UINSVINIIU |
aantiugiug enurtn

— N1V uaing Uage

void main(...) {
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ASLa e utTUsinTN

° ‘VI'NLLﬁ class_ Human {
. < . main(...) {
— wuvldsunsutilugrutiaa bornQ;
o grownQ);
— wandiuuadidswnsuinge sickQ);
dead();

ARNEY AUaANUN

e Bansglutastaniiin
subroutine, subprogram,
11aa method

e LLeiay method aAntnTu
ALY ELNILAUAR
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Liladagtdiauldsunsnlny

o AndvlUsunsuLANTALAaLTau'l
o AnfvndoAd9uagsruufiliililé (Java API)
e dnuadfiatunAly (wily .java)
o 11ua9Rfiagun 1 lu (Wil .class)
o daurduifialiausanasifiag 1l e
o d197Lilu Jutauln
— @aulvianudna (readability)
— 1@aulviunladna (maintainability)

— Weaulvigusaul tdtueudug 6luauiae
(reuseability)
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612ty method Tivaa 14

SystemoutprintincHello Worldy

ge'Hello World als Systemoutprintln
(UFARIAANNIIAAATN)

INt X = JLablOreadlnt(x = »:

&9 "X =  falii JLablOreadlnt waavaannIvaaNIN

uadlsasunisilavdrwrutaunivuniluiun) udrldnadwsiiuiiuiu
LanAuIN AYTITududs x

double r = Math.randomy: I

Lidvarlsiv Math.random usaglamadwsiiudiiuiuazaduin
(Fotdudruruazeguiuaie 0.0 §9 1.0) tAuliTuduils x
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Methods s1v99 2aadmaa& Math

e abs( x ) : absolute value

e acos( X ) : arc cosine

e asin( X ) : arcsine

e atan( x ) : arc tangent

e cos( X ) : trigonometric cosine

e sin( X ) : trigonometric sine

e tan( X ) : trigonometric tangent

e exp(X) :eX

e log( x) : natural logarithm (base e)
e pow( X,y ) : XY
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Methods #1199 uavna& Math (6a)

o ceil( x) : ceiling

e floor( x) : floor

e max( X, y) : the greater of x and y

e MN(X,VY) : the smaller of x and y

e random() : @ random number in [0.0, 1.0)
e round( X ) : the closest integer to x

o sgrt( x) : positive square root of x

o toDegrees( x ) : convert angle in radian to degree
e toRadians( x ) : convert angle in degree to radian
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niating Java API Help File

public static double sin(double a)

Returns the trigonometric sine of an angle. Special cases:

e If the argument is NaN or an infinity, then the result is
NaN.

e If the argument is zero, then the result is a zero with the
same sign as the argument.

A result must be within 1 ulp of the correctly rounded
result. Results must be semi-monotonic.

Parameters:

a - an angle, in radians.
Returns:

the sine of the argument.

ulp - unit of the last place
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TUTUATURNUNTTWINIRAILINLA DS

e Requirement
— wuu (Juaed) seninedasninimas (Yo (v, w)
e Analysis 5
— nawasiianizud (0, 0) (0,0)
— Funaeasnanidunun TeassusiniusuadInlane
(Uy, Uy) wag (Vy, Vy)
— §OINI1TMINUAD

0 — cos | . UxVx FUVy

i)
_ Ltamauuﬁmmmaaamw\

ARALAUNNAN
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wangludg aanaq dutduinian

Uy Vy +UyVy

(o7 u: [z 7]

cosine = (UX * VX + uy * vy) /
Math.sgrtux = ux + uy * uy) *
Math.sgrtivx * vX + Vy * Vy)),

cos(@) =

cosine

UX * VX + uy * Vvy) /
(lengthux, uy) = lengthwvx, vy)):

public static double lengthdouble x, double vy)
return MathsqrtXx X + Yy * V)

}
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TUTUATURNUNTTWINIRAILINLA DS

import jlabJLabloO;
public class A |
public static void mainStringg args) {

double ux = JLablO.readDoublecux = v,
double uy = JLablOreadDoublecuy = v,
double vx = JLablO.readDouble(vx = v,
double vy = JLablOreadDoublecvy = 1

double cosine = UX * VX + Uy * VYy) /
(lengthwux, uy) - lengthwvx, vy)):

double degree - MathtoDegrees\Mathacos(cosine),
SystemoutprintindLablOformatdegree, s, 2);

}

public static double lengthdouble x, double vy)
return MathsqrtXx X +y * V)

}

}
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AdAUszAaLUILNIAG

e WUVIAA

— vandnwaznslduuadiurian

— szudia Ussanuasdiayansy wasdssnnuainadwinle
e HILUYIAN

— UsgnadndsTdaralu

— UsTENEA1sYINYIULaINYIan

— AUNTYINIURHGEN

public static double lengthdouble x double vy ¢
double len;
len = MathsgrtXx » X + y * V)
return len;

}
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AdAUszAaLUILNIAG

SN

-

Usetandaya
AINAAND N6
fruandnuay #ia method s;?lann:se?;gr\fls
aay method P
A

~

double len:

return len:

}

len = Mathsgrtx » X +y * Yy

15731 method

return Aunlsvindunaugtaan method 4
Taaaadnutiayalszinniaendunladsennd
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public static double lengthdouble x, double vy

aue Uszandyasza (2545)
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WiLuian @ UssnniiayuauaInaang

o isziandananusu (int, double, boolean, ...)
o isztnnidayavuuaad (String, Point, ...)
e d1ilu method MliiAuNadws 1iladd13n void

public static Int minant a iInt b

INt m = mIn@, o)

public static String toString(int 1, Int radix)

String s = toStringa 1e);

public static void gc() I

gcQ;
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Wiunae : a

o nMsevdialdinguufiaududinds
— UsenauaIadIanes 6ILRY 63 $ wia _ A'lE
— Vudududadia
— Lififiairdnizasanuenivaddia
— Manesa Tualluiiausildn
— @29l AUAIRIIULDIAIEHIAN
o Taavn ludauiandudgudradidn
o sTndvtiaiurianlvitidunsen

fillCircle setEnabled turnLeft println run
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WILUaA @ T1ENITAINIHLAAS

e JNEIAN5UAY parameters
— parameter iusiulsdrususudayatinunlssanana

— weAae parameter waunliaunislsen@ains
(us'lidavilavinadia semi-colon)
— WeRg parameter AuaIEIRaA1A (Comma)

— 51811309 parameters atnalulvia
(61"135u parameter 189 Alvsiavldaslslulrody)

public static void turnLeft(double angle)

public static double pow(double a, double b)

public static String readString() I
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AN a6

public static double readDoubleString msg) {

doublle x = o s local var. declaration
boolean success = false; ;s local var. declaration
do ¢

String s; iy local var. declaration

S = readStringmsg);

try {

X = Double parseDoubles),
success = true
} catch (NumberFormatException e) {

Systemerrprintincinvalid real number, try again;
success = false

} while (success),

return Xx / return to caller
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GALNIan @ ANTAUNTVINIURKBHA

o LNV UNUANEY return AagAun15vineu
nau lUgiaan method

o &§115U method N1UTATAUNRANS
— UavAIN return davinaale ; Lae

— fedevinagauad method 132 return Aagiaiiaud
return KAVUITNAVNEFA

public static void printErrorString msg) {
iIT ( msg == null ) return;
System.err.printin( msg );

}
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v ol

GALNIan @ ANTAUNTVINIURKBHA

u

e &115U method AfinsAUNASNE
— KAYANIN return @avauMIaUNIL
— ﬁlwaoﬁwaﬁﬁﬁmﬂuwaé’wﬁ davtiludszianidendu
Nszn1E 1IN method MIanszuURINITAATYN
promotion 19’16

— AUNA'IALARILAELND

public static long clipdong a {
iIf (a>0)
return a;
else
return O; \\ O is promoted to OL
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duiam : Local Variables

e Local variables @aghuils#ilgnaluiuiias

e iszandlu block 1o 14 léawnelu block Hu
152 block Mdauatifulug aav block 1u

o Usenmdfianle 14ldna9antiunnalu block

public static void testiint a {
int z = 7.

{ Int X = z; Systemoutprintinc x )
Systemoutprintinc x ) /- Wrong
{

Systemoutprinting x ) /- Wrong

Int X = z;, Systemoutprintlng x ),
{ Int y = z Systemoutprintincy ) ;
{ Int X = z;, Systemoutprintinc x ) } 7 wrong

}
}
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duiam : Local Variables

o 9nFIMAINAAIINVINIURIATUTZN A
(szuuas e lilaalilafuaGuau)

o anViNAANNAKAIAU block NgniUsen e

e Auisenvg Tuwisiiveasailu local variables

import jlabJLablO;
public class A ¢
public static void mainStringg args) {
int s = o, n = JLablOreadlnt(n =

for nt i =o i <=n i+» ¢ 0 i
R R e T
S += 12 T
INt 13 = 012 * 0. .M. " 12 i S, n
v s
| R | N LR 2 2
_____________________________________________________________________________________________________ \ &
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foNTnHALE

public static printErrorString msg) |
System.err.printin( msg );

}

public static iInt absdint a ¢
iIT (a<0)a-=-a;

}

public static float maxf®loat X VY {
IT ( X >y ) return x; else return y;

}

public static double lengthdouble dx, double dy) {
double dx = Math.absdx)

return Math.sqrt( dx*dx + dy*dy );

}

public static float getBlackColor( {
return oo

}

2110101 3fnssumaunitaas 3w aure Uszdnigaszga (2545) 23



AsBanlduiiae

e nsRvYliaya’ly (arguments)
e MFFuUNAN laAUNT (returned value)
e Lifidiayady’ly dalusinaduun A'ls

@ int ®{
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nsBanldiuviaa @ AMTItiaya

o & = 4 Q/ = v o o (4
o FNUNUTAYANRIADIATINUNUTEAALINKILNNAA

o Fun&v'ludaviilulszianidrvdsniiuiaansu'le
(d1=flu syuuasvin argument promotion 1)

public static float maxfloat x, float y) ¢

X
i1

max( (float) (as/3.0), 1f );
max( Float.parseFloat(str), 1 ); // 1 -> 1.0f

max( (float) (a/2) ); // wrong number of args
max( "1.0", 1 ); // can"t promote "1.0" to 1f

2110101 3ernssumaniiiianas I3 auw szAniyaszga 2s45) 25



Q/

AsBantduiia @ wanfunay

o TunsdlfitniianiinisAud Adasisiuilsgod
UsetansuaruaviayanAuu’le

public static float maxfloat x, float vy ¢

, R

double x = max( 1.0Ff, (int) (X/3) );
inty = (int) max( 1, 2 );
float z = max( max(x, y), -10.5F ) );

- long x = max( 4.0F, 2.3F ); // float to long
WO | float y = max( 4.0, 1.0 ); // double to float
max( 2.0F, 1.0f ); // max returns float
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niatng : Integration

o LUINUNTENTIWLTULOUY
e KMNUNUAILERZLLAL LAIUINRIIN
e 14 midpoint rule dszanaununlfnswaal

(%)
7[&* W=

Xo X1 X5 Xp1 X

?f (x)dx =~ _nzhf [X”;Xi j

n
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Integration using Midpoint Rule

2110101 3ernssumaniiiianas I3

public class Integration ¢
public static void mainStringg args) {
Systemoutprintinsimpsono, 10, 1000);
gublic static double midpointdouble a double b, Int n) {
double h, s1, X
h=0G-a/n
S1 = 0.0;
X =a+ h 2o
for (int 1 = 1, 1 <= N, 1++) {
s1 += hFx); "
x += h; 3 X, + X
) jf (x)dx ~ > hf | HA T
return sq; " i1
+
public static double fdouble x) ¢
return 2 * X = X;
}
}
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niatng : Integration

o LUINUNTENTIWLTULOUY
e KMNUNUAILERZLLAL LAIUINRIIN
e 14f Simpson's rule Uszananunlansweavil

00 -
__
h - b —-a
N
Xo X1 %5 Xn-1 Xn

b h n-1 n-2

[100dx = f(a)+4[ St (a +ih)j+2( St (a+ih)j+f(b)
" i-1,3,5,.. i—2,4.6,..
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Integration using Simpson's Rule

public class Integration ¢
public static void mainStringg args) {
Systemoutprintinsimpsono, 10, 1000);
+
public static double simpsondouble a double b, Int n ¢{
double h s1, s2 X

h=0o:-a//n
S1 = S2 = 00;
X = a
for (int 1 = 1. 1 <= N; 1++) {

X += h;

1T @ % 2==1y, 1S odd ?

s1 += T, — -
elzf 0 g(f (a) +4[ Zf (a +ih)]+2( Zf (a +ih)j+f (b)J
i=1,3,5,.. i=2,4,6,..

3eturn h/3«Fa + 4*s1 + 252+ Fby;

+
public static double fdouble Xx) ¢

return 2 ~ X * X;

}
}
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GatNY  ANUEIANLgUIRILALUTER

e t=0 : dAudszasidseatilueue
o t=1: adIna wriavanaUszia e
I (t) _ 4(1_e —0.5)e —O.5(t—1)(1_e—t)

e 15¥qLAN

Q(t):jl(t)dt d@

e ANUAIANEILIAN

-~ o V(L)

Unasl
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Voltage Across a Capacitor

public class CapacitorVoltage ¢
public static void mainStringg args) {

double c = oos5 / capacitance
double v, q; n voltage and charge
double a = 10, b = 100 # 1 to 10 seconds

for double t = a; €t <= b, t++ ¢
q = simpson@ t, 1000);
V=q/C
Systemoutprintint + "t + q + " + V)

}
}

public static double simpsondouble a double b, Int n) ¢

}

public static double fdouble Xx) ¢
return 4 *~ (1 - Math.expos)
* Math.expos * (€ - 1)
* (1 - Math.exp«t));
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Method Overloading

: [~4 ird v v a o 1 = | Q
e FatuVian2N1la A58 1TWIRLeAS LULTAUAUY
o 5YUUALBUALNNAANLUNIZEN TIA

public static Int max{@nt X Int vy {
IT ( X >y ) return x; else return y;

}

public static double maxdouble X, double vy ¢{
iIT ( X >y ) return x; else return y;

}

public static double maxdouble x, double y, double 2z ¢
iIf (X >y && X > 2z ) return Xx;
else 1T (y >X%Xx & y > z ) return y;
else return z;

}
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Method Overloading

o Lhigu1sa overload wyiaaisanIswIieas
Wilau wadsstnndayanmuliuiiliau

o ANumliavhitiliaunainwiniinas atilszan
diaya lutpedudian g

public static Int max{nt X, 1nt vy {
IT ( x>y ) return x; else return y;

}

public static double max@ant x, Int vy ({
IT ( x>y ) return (double) x; else return (double) vy;

}

public static Int max{@nt a iInt b {
iIT ( X >y ) return a; else return b;

}
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