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Defining Methods

A method 1s a collection of statements that are
grouped together to perform an operation.

Define a method

Invoke a method

public static int max(int numl,
int result;

if (numl > num?)

result = numl;
else
result = num?2;

return result;

}

int num?2)

{

int z = max(x, V)

()

actual parameters
(arguments)




Defining Methods

A method 1s a collection of statements that are
grouped together to perform an operation.

Define a method Invoke a method
return value method formal
modifier type name parameters
thod N\ WA A\ int z = max(x, y);
ne ¢ —»public static int|max(int numl, int num2) | T T
_in £ result: actual parameters
method ! ¢ (arguments)
body E if (numl > num2) parameter list
result = numl;
else method
result = num2; signature

return result; €——— return value




Method Signature

Method signature 1s the combination of the method name and the

parameter list.

Define a method

Invoke a method

return value method formal
modifier type name parameters
/ -

AN
method / \ . . K . E. X
—>»public static int|max (int numl, int num?2) | {

header
int result; ¢
method —_
body if (numl > num2) parameter list
result = numl;
else method
result = num?2; signature

return result; €——— return value

int z = max(x, Vy);

1

actual parameters
(arguments)




Formal Parameters

The variables defined in the method header are known as
formal parameters.

Define a method Invoke a method
return value method formal
modifier type name parameters

/
method K

int z = max(x, Vy);
header —>»public static int|max (int |numl} int |num2) | { T T

actual parameters

ethod int result; ¢ (arguments)
bod . parameter list
y if (numl > num?)
result = numl;
else method
result = num?2; signature

return result; €——— return value




Actual Parameters

When a method 1s invoked, you pass a value to the parameter. This
value 1s referred to as actual parameter or argument.

Define a method Invoke a method
return value method formal
modifier type name parameters
thod \ k/ Sy int z = max(x, vj;
hmengr —>»public static int|max (int numl, int num?2) | { T T
_in £ result: actual parameters
method ! ¢ (arguments)
body E if (numl > num2) parameter list
result = numl;
else method
result = num?2; signature

return result; €——— return value




Return Value Type

A method may return a value. The returnValueType is the data type
of the value the method returns. If the method does not return a
value, the returnValueType 1s the keyword void. For example, the
returnValueType in the main method 1s void.

Define a method Invoke a method
return value method formal
modifier type name parameters
/ \ ‘;/ k/ \ int z = max(x, Vy);
method _ypublic static [int|max (int numl, int num2) | { T T
int result: T actual parameters
method (arguments)
body if (numl > num?) parameter list
result = numl;
else 1t = 5. method
result = numz; signature

return result]; €——— return value




animation

Calling Methods

pass the value of 1
pass the value of j

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ese
see

<

V

public staticgvoih main (String[] args) { J’gnmﬂic static int max(int numl, int num2) {

int 1 = 5; § i seere int result;

int j = 2; § i ERRTTLii

int k = max (i, 9); et vees® 1f (numl > num?2)

) G result = numl;

System.out.println( ALY else
"The maximum between " + i ¥, result = num2;
" and " + ] + n iS "4 k); '-.,.'..

} "uh"" return result;
3.



animation

Trace Method Invocation

11s now 5 |

public static int max(int numl, int num2) {
int result;

int j = 2;
int k = max (i, 3j); if (numl > num2)
result = numl;
System.out.println ( else
"The maximum between " + 1 + result = num2;
" and " + j + n iS noo4 k);
} return result;

}



animation

Trace Method Invocation

J 1S now 2 |
public static void main(Stri args) { public static int max(int numl, int num2) {
int i = 5; int result;
| int § = 2; vV |
int k = max (i, 3j); if (numl > num2)
result = numl;
System.out.println ( else
"The maximum between " + 1 + result = num2;
" and " + j + n iS noo4 k);
} return result;

}

10



animation

Trace Method Invocation

invoke max(1, j) I

public static void main(Strin rgs) { public static int max(int numl, int num2) {
int i = 5; int result;
int j = 2;
int k = max (i, j); /4 | if (numl > num2)
result = numl;
System.out.println ( else
"The maximum between " + 1 + result = num2;
" and " + j + n iS noo4 k);
} return result;

}
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animation

Trace Method Invocation

invoke max(i, j)
Pass the value of 1 to numl
Pass the value of j to num?2

\

public staticlint max(int numl, int num2)| {
' esult;

public static void main(String[] args) {
int i 5;

int j = 2;
int k = max (i, if (numl > num2)
result = numl;
System.out.println ( else
"The maximum between " + 1 + result = num2;
" and " + j + n iS noo4 k);
} return result;
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animation

Trace Method Invocation

| declare variable result

public static void main(String[] args) { public static\\t max(int numl, int num2) {
int 1 = 5; “ult; N |
int j = 2;
int k = max (i, J7T; if (numl > num2)
result = numl;
System.out.println ( else
"The maximum between " + 1 + result = num2;
"and"+j+"is"+k);
} return result;

}
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animation

Trace Method Invocation

‘ (num1 > num?2) is true since numl is 5
and num?2 is 2

public static void main(String[] args) { public stati max (int numl, int num2) {
int i = 5; i eésult;
int j = 2;
int k = max (i, J7T; |if (numl > num2) \ |
result = numl;
System.out.println ( else
"The maximum between " + 1 + result = num2;
" and noo4 j + n iS noo4 k);
} return result;

}

14



animation

Trace Method Invocation

‘ result 1s now 5

public static void main(String[] args) { max (int numl, int num2) {
int i = 5;
int j = 2;
int k = max (i,
result numl ;
System.out.println ( else
"The maximum between " + 1 + result = num2;
" and"+j+" iS ||+k);
} return result;

}
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animation

Trace Method Invocation

| return result, which is 5

public static void main(String[] args) { pul atic int max(int numl, int num2) {
int 1 = 5; sult;
int j = 2; ﬂ//
int k = max (i, 37 ; > num?2)
= numl;
System.out.println(
"The maximum between " + 1 + = num?2;
" and"+j+" iS ||+k);
} |return result;

}
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animation

Trace Method Invocation

return max(i, j) and assign the
return value to k

public static void main(Strin rgs) { public static int max(int numl, int num2) {
int i = 5; int result;
int 1 = 2;
[ int k¥ = max (i, 3); /4 | if (numl > num2)
result = numl;
System.out.println ( else
"The maximum between " + 1 + result = num2;
" and " + j + n iS noo4 k);
} return result;

}
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animation

Trace Method Invocation

Execute the print statement

public static void main(String s) | public static int max(int numl, int num2) {
int i = 5; int result;
int j = 2;
int k = max (i, 3j); if (numl > num2)
result = numl;
System.out.println ( | 4 else
"The maximum between " + 1 + result = num2;
" and "o ] + n j_S noo4 k);
} return result;

}
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CAUTION

A return statement 1s required for a value-returning method. The
method shown below in (a) 1s logically correct, but 1t has a
compilation error because the Java compiler thinks 1t possible that

this method does not return any value.

public static int sign(int n)
if (n > 0)
return 1;
else if (n
return 0O;
else if (n < 0)
return —1;

== 0)

{

—

Should be

(a)

public static int sign(int n) {
if (n > 0)
return 1;
else if (n
return 0O;
else
return —1;

== 0)

(b)

To fix this problem, delete if (n < 0) 1n (a), so that the compiler will
see a return statement to be reached regardless of how the if

statement 1s evaluated.

19




animation

Trace Call Stack

11s declared and initialized

public static void main(StriEg;;%f;ggT/T—
lint 1 = 5;

int j 2;
int k max (i, 3J);

System.out.println(
"The maximum between " + i +
"and"+j+"is"+k);

public static int max(int numl, int num2) { \\\\\\\\\\
int result; >

i:5

if (numl > num?2)

result = numl; The main method
else is invoked.
result = num?2;

return result;

}




animation

Trace Call Stack

j 1s declared and initialized

public static void main(Stringl[] ar
int 1 5;
[1nt 3 A7

int k max (i, 3J);

System.out.println(
"The maximum between " + i +
"and"+j+"is"+k);

public static int max(int numl, int num2) { \\\\\\\\\x.2
5

. IB
int result; i:

if (numl > num?2)

result = numl; The main method
else is invoked.
result = num?2;

return result;

}




animation

Trace Call Stack

public static void main (S

System.out.println
"The maximum between " + 1
"and"+j+"is"+k);

args) {

Declare k

\\\\\\\\\\\\\\\\\\

public static int max(int numl,
int result;

if (numl > num?2)

result = numl;
else
result = num?2;

return result;

}

int num?2)

{

Space required for the

Tnaiﬂ%
>k

j:2
05

The main method
is invoked.
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animation

Trace Call Stack

public static void main (Stringl[]

args)

int 1 = 5;
int j = 2;
int k =max(x, J);

System.out.println(

"The maximum between

"and"+j+"is

no+ i+

+ k);

|

}

int result;

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

return result;

public static int max (int numl, int num2)

{

Invoke max(i, j)

Space required for the
main method

k:
j:2
i:5

The main method
is invoked.
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animation

public static void main (Stringl[]

public static int|max(int numl, TInt num2) /|{

}

int 1 = 5;
int j = 2;
int k = max (i, J);

System.out.println (
"The maximum between " + i +

"and"+j+"

is

Trace Call Stack

+ k);

pass the values of 1 and j to num1
and num?2

args) {

Space required for the
main method

int result;

if (numl > num?2)

result = numl;
else
result = num?2;

return result;

k:
J:2F-
1.5

The max method 1s
invoked.
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animation

public static void main (Stringl[]

int 1 = 5;
int j = 2;
int k = max (i, J);

System.out.println (
"The maximum between " + i +

"and"+j+"

is

Trace Call Stack

+ k);

public static int max(int numl,

}

args) {

int num?2

|1nt result;

if (numl > num?2)

result = numl;
else
result = num?2;

return result;

Declare result

Jresult:

_//////////nunﬁz2<s
<

numl: 5

Space required for the
main method

k:
Ji2F -
1:5

The max method 1s
invoked.
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animation

Trace Call Stack

public static void main(String[] args) {
int 1 = 5;
int j = 2;
int k = max (i, J);
System.out.println (
"The maximum between " + 1 +
"and"+j+"is"+k);
public static int max(int numl, int num2
int result;
|if (numl > num?2) /

}

result = numl;
else
result = num?2;

return result;

(num1 > num?2) is true

result:
num?2: 2 (€
numl: S

Space required for the
main method

k:
Ji2F -
1:5

The max method 1s
invoked.
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animation

public static void main (Stringl[]

int 1 = 5;
int j = 2;
int k = max (i, J);

System.out.println (
"The maximum between " + i +

"and"+j+"

is

Trace Call Stack

+ k);

public static int max(int numl,

}

int result;

if (numl > num?)

args) {

int num?2)

result = numl;

4

else
result = num?2;

return result;

Assign numl to result

Space required for the
max method

result: 5

2 €

numl: S&

‘Sﬁgéerequﬁedibrthe
main method

k:
J:2F-
1.5

The max method 1s
invoked.
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animation

Trace Call Stack

Return result and assign it to k

public static void main(String[] args) {

int 1 = 5;
int j = 2;
int k = max(i, 3); .
Space required for the
System.out.println ( max method
"The maximum between " + i + result: 5t - -,
" and\" + 3 + " is v+ k); num2: 2}, !

numl: S =14

Space required for the
main method

public static int max(int numl, int num
int resullt;

if (numl \> num?2)
result numl;

else
result

num?2 ;

| return result; The max method is
} mnvoked.
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animation

Trace Call Stack

Execute print statement

public static void main (Stringl[]

int 1 = 5;
int j = 2;
int k = max (i, J);

System.out.println (
"The maximum between " + 1 +
"and"+j+"is"+k);

public static int max(int numl,
int result;

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

return result;

}

args) {
Space required for the
main method
; k:5
int num2) { ji2
i:5

The main method
is invoked.
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Passing Parameters

public static void nPrintln(String message, int n) {
for (int i = 0; 1 < n; i++)
System.out.println (message) ;

Suppose you invoke the method using
nPrintln(“Welcome to Java”, 5);
What 1s the output?

Suppose you invoke the method using
nPrintIn(“Computer Science”, 15);

What 1s the output?

Can you invoke the method using
nPrintln(15, “Computer Science”);

30



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 1ts
declaration and continues to the end of the
block that contains the variable. A local
variable must be declared before 1t can be

used.

31



Scope of Local Variables, cont.

You can declare a local variable with the
same name multiple times 1n different non-
nesting blocks 1n a method, but you cannot
declare a local variable twice 1n nested

blocks.
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Scope of Local Variables, cont.

A variable declared in the 1nitial action part of a for loop
header has its scope 1n the entire loop. But a variable
declared 1nside a for loop body has its scope limited 1n the

loop body from its declaration and to the end of the block
that contains the variable.

public static void methodl () {

— for ( = 1; i < 10; i++) {

The scope 0O0f 1—Sm

The scope of j—

}
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Scope of Local Variables, cont.

It i1s fine to declare 1 1n two
non-nesting blocks

public static void methodl () {
int x = 1;
int y = 1;
“for ( = 1; 1 < 10; 1i++)
X += 1;
¥
- for ( = 1; 1 < 10; 1i++)
\4 y += 1i;
_}
¥

It is wrong to declare i in
two nesting blocks

public static void method2 () {

- -1,
int sum = 0;
for ( = 1; 1 < 10; 1i++)
sum += 1;
\\[ }
_ 1

34




Scope of Local Variables, cont.

// Fine with no errors
public static void correctMethod () ({
int x = 1;
int y = 1;
// i is declared
for (int 1 = 1; 1 < 10; i++) {
X += 1;
}
// 1 is declared again
for (int 1 = 1; 1 < 10; i++) {
y += 1;
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Scope of Local Variables, cont.

// With errors
public static void incorrectMethod () ({
int x = 1;
int y =1;
for (int 1 = 1; 1 < 10; i++) {
int x = 0;
X += 1;

}

36



Method Abstraction

You can think of the method body as a black box
that contains the detailed implementation for the
method.

Optional arguments Optional return
for Input value

L

‘ Method Header ‘

-( -
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Benefits of Methods

Write a method once and reuse i1t anywhere.

Information hiding. Hide the implementation
from the user.

Reduce complexity.

38
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