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iheader >~ public static int max l[ int numl, int nLll‘ﬂZjl 1 I
method int result = 0 \
' -
bod ¥ parameter p]‘ohle

L

returnValueType
parameters

_:‘_)_/_/}‘ ......... '

it (numl = numZ)

result = npumi;
else
result = numz;

return result;

return value
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Method Declaration 4l ¢S

Type methodName (parameterList)

:JGa
public static int max(int numl, int num2)

{
int result=0;
if (numl > num?2)
result = numl;
else
result = num2;

e return result;
. J
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Calling Methods & slesiul
Lgansl LS 505k (e zalill 8 S (ol Jala Al ele xiud ¢ Say
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Example: Testing the max method
Osnanaa (ied Gn dad ST aa i max Wl sle xiu) e s bl

/ passi pass j
|

public static void main(String[] args) { 1 public static int max(int nim1,int num2)
inti=5; L= g
LT L _
it 125 1Ll #1 int result;
: e o Ml
It ke maxdt, 1 R if (num1 > num2)

., result = num1;
System.out.printIn(*The maximl'frﬁ"---..... i i} |
between"+i+"and" +j+"is"+k); v, result = numz2;

1 return result;
o )

/

public static void me tring[] args) Method Invocation

e ®
i 2 3) invoke max(i, j) ]

int k = max(i, )7

Sy temept.println("Th maximum between " + i + " and " + J + " is " + k);
\\ N [ 4) Pass the value of i to num1
\, \ Pass the value of j to num2

N\ N —
A 1_'Fublic static int max(int numl, int num2) {
5) declare variable result " ;¢ resuit;

[6) (hum1 > num2).is true since

numlis 5 and num2 is 2 result = numl;__ | 7) result is now 5 J
else
/ result = num2;

9) return max(i, j) and assigrﬂ\
return result;

' ‘ the return value to k

Trace

}

\\} ﬁ 8) return result, which is 5 ]

LlO) Execute the print statement }

{ : ) Y,
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The main method The max method

Pass 5
Pass 2 numl: } parameters
v

f
f
j: num?2:
¢

result:

( Passing Parameters <lalaill y jal

import java.util.Scanner;
public class PassingPrm {
public static void main (String[] args) {

Scanner in=new Scanner (System.in);
System.out.println ("Wl Sl el duldl Jasimy ;
String m =in.next () ;
System.out.println ("JIS &l e ae Jialm)
int n=in.nextInt () ;

al: |

[ nPrintln(

[public static void nPrintln(StT nessage, 1n

{

for (int i = 0; 1 < n; i++)
System.out.println (message) ;

} Qutput - PassingPrm (run) N|
B | =un:
} u> Layl 363 alpadl Elala il Jsal

ITESZ11_35z2018

B s o sus gsar

% F3
ITES211_52018
ITES211_52018

K BUILD SUCCESSFUL (total time: 18 seconds)
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g Pass by Value 4ally j yaill

public class TestPassByValue
{

public static void main(String[] args) {
int numl = 1;
int num2 = 2;
System.out.printIn("Before, num1 is " + numl + " and num2 is " + num?2);
swap(numl, num?2);
System.out.printIn("After, num1 is " + numl + " and num?2 is " + num?2);

1

s

public static void swap(int nl, int n2) {
System.out.printIn("\t Inside the swap method");
System.out.println("\t\t Before swapping nl is " + n1 + " n2 is " + n2);
int temp = nl;
nl =n2;
n2 = temp;

System.out.println("\t\t After swapping nl is " +nl1 + " n2is " + n2);

o

Pass by Value 4ally j yaill

swap dlall ele xiv)

swap(numl, num2)

pll yy yal
Pass by value

numl

num2

n2 snl Y num2 s numi sl ) e
numil a8 2 i Y swap a5
num2.s

v V
swap( nl, n2)

n2

swap Al (e Jaks Joautl) v
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S s DO MR N

Before, num1 is 1 and num?2 is 2
Inside the swap method
Before swapping nl is 1 n2 is 2
After swapping nl is 2 n2 is 1

After, num1 is 1 and num?2 is 2

eile dind 5 wanll lany o 585 Al

public class Method1 {
public static void main(String[] args) {
sum(10,15); | sumtplesa |

}

public static void sum(int a, int b)

{

int c;

c=atb;

Sum = 25

System.out.println(“ Sum= "+c);
b
L] /
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public class Method1 {

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

result = sum(30,25); ¢ sumiapies |
System.out.println(“ Sum= "+result);

}

Sum = 55
public static int sum(int a, int b) {
int c;
c=atb;
return c;
}
}
© J
4 N
-1 Al dama all Jaal) 2
public class Method1 {
public static void main(String[] args) { , \
result A1 sle s
int m=77 B —
System.out.println(“ Result is : “ + result(m));
} .
public static boolean result (int a) { Resultis : true
boolean c;
if(a>=50)
c= true;
else
c=false;
return c;}
o,
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-1 AUl Al Jeadl i

public class Method1 { -
public static void main(String]] args) { _area Ul sleu |

System.out.println(“ Area =“ + area(20,40));

}

public static float area (int a , int b)
int x;
X = a*b;
return Xx;

}

Area = 800.0

e N
Ledsha g 2l gl amll 3 gt 48 siomaall iy ya o 5 Uil Aoy grali 5 5S) 2 Jlia
A J)sal) ediw WS 5
.(em‘ (e ddgndl yalic dl_él....\) Be) Al Al readArray -1
Adgiadl palic b giapla b a5 :avgArray -2
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e N
Ledsha g an l1 a3 it 48 shmall Cay jay o 5 Uil iy cmali ys i5S) 2 i
A JI ) et LS 5
(pdieall (10 dd iiadl palic dL\Al.n\) Be) Al o o5 readArray -1
Adginadl palic Laugia gla b o :avgArray -2

import java.util. Scanner; // Needed for the Scanner class
public class Array
t

public static void main(String|[] args)

{

double[] list = new double[5]; | el AN £l sl

System.out.println("#* Elements of Array ***"). Tist 44 gad) AL CDbulae
readArray (list,5); 5l J

System.out.println(" Average =" +avgArray(list) ); .
) v, i gl b il g 1o i)
| llist dd giead) Al e

public static void readArray(double[] ar,int I)

{ Scanner in = new Scanner(System.in);

for(int i=0;i<l;i++) Ly
13
{ System.out.print("\n list["+i+"]=");

ar[i]=in.nextDouble(); }

}

public static double avgArray (double[] ar)

{

double sum1=0;

for(int i=0; i<ar.length ;i) Ba giall e &1
sum1 += ar[i];

return sum1/ ar.length ;

}
@’ J
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Overloading Methods

(e e e e VI ey 5 Allall =ildll Jueadll Overloading
parameters < laas (K15 4l (uds Jaa3 Methods JI sl
Al g e gill Cua e Adlisa

Example Overloading the max Method

public static double max(double numl,double num2)

{
if (numl > num?2)
return numl;
else
return num?2;

L
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public class TestMethodOverloading {
public static void main(String] | args) {
System.out.println("The max between 3 and 4 is " + max(3, 4) );
System.out.println("The max between 3.0, 5.4, and 10.14 is " + max(3.0, 5.4, 10.14) );
System.out.println("The max between 3.0 and 5.4 is " + max(3.0, 5.4) );
H
public static int max(int num1, int num2) {
if (num1 > num?2)
return numl;
else

return num?;

public static double max(double numi, double num2) {
if (num1 > num?2)
return numl;
else

return num?2;

public static double max(double num1, double num2, double num3) {
return max(max(numl, num2), num3) ;

}

(2 J

Overloading Methods, cont.

Example:
public class Calculation {
public static void sum(int a, int b) {
System.out.println(a + b);
H
public static void sum(int a, int b, int ¢) {

System.out.println(a + b + c);

public static void main(String args[]) {
sum(10,10,10);
sum(20,20);

o’ /
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» The following methods are incorrectly overloaded; the compiler generates an error:

» Example (1): The following methods are incorrectly overloaded because they have the same
method name and same formal parameter lists:

* pu id methodABC (int x, double y)
= public int methodABC (int x, double y)

~ Example (2): Changing the names of the formal parameters, does not allow overloading of the
previous counter-example:

ic void methodABC (int x, double y)
blic int  methodABC (int num1, double num2)

» Counter-example (3): Adding the modifier static does not allow
overloading of the previous example:
pul tatic void methodABC (int x, double y)
int  methodABC (int num1, double num2)

[ Note that the method type and modifiers are not part of the overloading rules

o J

4 N
Ambiguous Invocation

Sometimes there may be two or more
possible matches for an invocation of a
method, but the compiler cannot
determine the most specific match. This is
referred to as ambiguous invocation.
Ambiguous invocation is a compilation
error.

© J
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Ambiguous Invocation gadsl sle iy

public class AmbiguousOverloading {
public static void main (String[] args) {

System.out.println( max(1, 2) );

public static double max (int numl, double num2)
if (numl > num?2)
return numl;

else
return num2;

public static double max (double numl, int num?2)
if (numl > num?2)
return numl;

else
return num2;

@ }

{

{

4 Ambiguous Invocation

public static volid main(S5tring[] args) {

reference to max is ambiguous

(Alt-Enter shows hints)

both method max(int, double) in CverLod and method max{double int} in OverLod match

public static double max({int numl, double num?} {
if (numl > numZ)
return numl;
else
return numZ;

public static double max({double numl, int num?} {
if (numl > numZ)
return numl;
else
return num2;

L4
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public static void main(Stringl]
max(2,3.2);

public static double max(int numl,
if (numl > num2)
return numl;
else

return num2;

args) {

double num?)

public static double max(double numl, int num2)

if (numl > num2)
return numl;
else

return num?;

{

{

public static void main(Stringl]
max(2.5,3);

public static double max(int numl,
if (numl > num?2)
return numl;
else
return num2;

args) {

double num2)

public static double max(double numl, int num2)

if (numl > num2)
return numl;
else
return num?2;

{

{

Al 5 pmlaall Al Gl
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4 N
Scope of Local Variables
A local variable: a variable defined inside a method.
Scope: the part of the program where the variable can be
referenced.

The scope of a local variable starts from its declaration
and continues to the end of the block that contains the
variable.

A local variable must be declared before it can be used.
AN a1 Gy e ke s el i
el g sl Sy el i el ) e 6 13U
69 G ALY Ales ) et 5 4ke) e oy ae e (3o
e O8O J sl jaiall g el o (g Gangy g ¢ paaiall
e Axladi)
\ /

4 N
Scope of Local Variables, cont.

You can declare a local variable with the same
name multiple times in different non-nesting
blocks in a method,

but you cannot declare a local variable twice in
nested blocks. Thus, the following code is
correct.

uﬁ}cu\ﬂ\@u\fﬁmﬁﬁuuﬁmsl“)@ugﬁé&g

© J
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4 Scope of Local Variables, cont. A
// Fine with no errors
public static void correctMethod()
{
int x = 1;
int vy = 1;
// 1 1s declared
for (int i = 1; i < 10; i++) {
X += 1i;
}
// 1 1s declared again
for (int i = 1; i < 10; i++) {
y += 1i;
}
}
o y
4 Scope of Local Variables, cont. A
// With no errors
public static void incorrectMethod() ({
int x = 1;
int vy = 1;
for (int 1 = 1; 1 < 10; i++)
{
int x = 0;
X += 1i;
1
}
o y
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Jts el g Method &
abs (6.2) =2 6.2 cwitotr . =1 | abs (%)
abs (-2.4)=> 2.4 x- ! Lael
ceil(5.1) > & el e e BT X5 | 51 (%)
ceil(-5.1)=> -5 X e )3
floor (5.1) > 5 oot e dae ST X S| g 0k (x)
floor (-5.1)>-6 X e i
max (7,6) => 7 Y 5X e iesd psni | MAX(X,Y)
min(-7,-8) = -8 Y s X cee i j3i [WAD(X,Y)
pow (€,2)=>6- > 36 ¥ oM iegniax | POW(X,Y)
sgrt(9)=> Jo=> 3 sqgrt (x)

XK a3 Sl

. i . G| BN ‘z‘ ,.‘ - -
random () > 0.23121 7 O s ) 0852 | pandom ()

@I s lglls
A\

The Math Class

¢ (lass constants:
e PT
o L
¢ (Class methods:
¢ Trigonometric Methods Alal)
* Exponent Methods 4y
* Rounding Methods gy )
® min, max, abs, and random Methods

43 gfal) Aagdl) cAdlaall daadl) ¢ 2V asll o AN aall J) 5
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Trigonometric Methods Aitid) Ji sl

~

sin (double a)
cos (double a)
tan (double a)
acos (double a)
asin (double a)

atan (double a)

Exponent Methods 4wy Ji sall
exp (double a)

Returns € raised to the power of a.

log (double a)

Returns the natural logarithm of a.

pow (double a, double b)

Returns a raised to the power of b.

sgrt (double a)

Returns the square root of a.

Al 5 pmlaall Al Gl
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Roundmg> Methods

double ceil (double x)

x rounded up to its nearest integer. This
integer is returned as a double value.

e double floor (double x)

x 1s rounded down to its nearest integer. This

integer is returned as a double value.
e double rint (double x)

x 1s rounded to its nearest integer. If x is
equally close to two integers, the even one is
returned as a double.

e int round(float x)
Return (int)Math.floor (x+0.5).

e long round(double x)
Return (long)Math.floor (x+0.5).

min, max, abs, and random
emax(a, b)andmin (a, b)

Returns the maximum or minimum of two parameters.

®* abs (a)

Returns the absolute value of the parameter.

e random ()

Returns a random double value
in the range [0.0, 1.0).

ila glaall duuss 401

Al 5 pmlaall Al Gl



2022 &) ool - e el A4 44K

The Math Class

[?w)}éﬁg%)ﬁe\mg%}\j\éﬁ&ﬂa&jﬁ\é@dﬂag@ ;d&.]

public class Math1 {
public static void main(String[] args) {

double z,x,result;
z=12;

x=16;
result=(z*z)+(x*x);
System.out.println("The result is : "+Math.sqrt(result));

}

}
o J

( The result is: 20.0 ]

/
Cad) 3 48 shmall o) i o gy Lila Aaly el y S) 3 Jlia

Ll ) Gilial) ﬁ&wﬂhds@fk%jmatrix

import java.util.Scanner;

public class Array {
public static void main(String[] args) {
Scanner in= new Scanner (System.in):;
int m=in.nextInt():
double[][] matrix = new double[m] [m];
for(int k=0; k<m;k++)
for{int j=0:; j<m;j++)
matrix[k] [j]=in.nextDouble () :
for(int k=0; k<m;k++){
for(int j=0; j<mi++){
if (kx3)
| Systen.out.print (Math. pow (matrix[k] [1]1,2) + " "):

System.cut.printlni);

21 Ldlid) 5 palaall  daEl daa )
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/ public static void maim(String[] args) {
System. cut.println(Math.mex (10, 30));
[ gusandl oo Lawd yosl

System.au:.printlntHath.nu’nth, 30)):

~

System.out.println (Math.sgrc(l144)):

) 1z.0
Sl i e 256.0
System. cuc.println (Math.pow(Z,8)); 10.0
FlS00 sax 0l @i gaiye Ja¥1 saxl -5.0
System guc.println (Math. c:e_:_ZtB 3)): 5.0
f flheal “———'— oA .z——. “——— ./-F— T o35 -&.0

System ouc., pr1nt1ntHath ceil(-9. 5}}.

20_0B5538923187668

[/ guoasdl g Lad el : Qutput - JavaApplicationi (run)
System ouct. pr1nt1n (Math.abs(-10}) :| u> —

daml ] dGlhal Lo L 3] u> 30
System gut.println (Math.exp(3.0)): 10

aaml | A__ y i oy 3] D 10

BUILD SUCCESSFUL (tof

Blhra 1l das 30l ;e _,-_-._'-" a3 yhal 0] wiyds
System. out. pr1nt1ntHath floar(s. 2}}.

/75 . s LE| H
/5.2 Ssylad gl G0 LB ‘\_H__H_ c.___ Jun

System. cut. pr1nt1nﬁHath Ffloor(-5. 2}},

f/5 £ 3 3 . ] 5
/5.2 S3 e g o= JB f-\_rf__d_ c\___ Jun

@}
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- ) & Jgudl s sacldls

Ll 5 yaladl)

_ Al da )



