iGCSE Computer Science — Unit 2, Topic 5: Develop Code English Name:
Worksheet: Java Methods ©2024 Chris Nielsen — www.nielsenedu.com

When we previously studied flowcharts, we learned about subprocesses.
Recall the symbol for a subprocess, shown here at the right.

We also learned that, in Pearson pseudocode, a subprocess is written as either a procedure or a
function. A procedure is a subprocess that does not return a value, while a function is a subprocess
that does return a value. A subprocess in Java is called a method and, like with flowcharts, there is
no distinction between a method that returns a value and a method that does not return a value;
they’re all called methods.

A method declaration contains the method header and the method body. The method body follows
the method header and contains the program code of the method enclosed within curly braces. We
will focus on the method header in this assignment. The method header is the first line of a method
declaration. Below is an example of method headers.

Code Block 1: Example method headers in Java

public static void main(String[] args)
b |public static boolean isPrimeNumber (int num)

We generally don’t write a header for the main method in Pearson pseudocode. The equivalent
Pearson pseudocode for header (b) would be:

b | FUNCTION isPrimeNumber (num)

One can see that the method header in Java contains more information than the function header in
Pearson pseudocode. In Java, the method header includes modifiers, the return type, and the
method signature of the method. For this worksheet, and until we learn about what the modifiers
mean, all the methods we will write will have the modifiers: public and static. So when you
are asked to write a method, start it by writing “public static”. Notice that the main method
that we have already used has these two modifiers as well.

Immediately after “public static” comes the return type. The return type of method (b) in
Code Block 1 is boo Llean. Compare this to the method header of the main method, (a), where the
return type is void. If a Java method does not return any value, we show this by setting void as
the return type.

Java does not allow a method to return multiple values — only a single value may be returned from a
method. The return type of a Java method may be:

* void,
* aprimitive type such as boolean, int, double, char, etc,,

* areference type (an object), such as String.
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After the return type, the remainder of the method header is called the method signature. It consists
of the name of the method as well as the parameters that are required to be passed to the method
when the method is called. The parameters are given in parentheses and each requires both the type
of the parameter and an identifier. In Java, the main method always has one parameter of type
String[]. The method signature of the 1isPrimeNumber method in Code Block 1 has a single
parameter named num of type int. If there is more than one parameter, each parameter type-
identifier pair in the list of parameters is separated by a comma. Code Block 2, below, gives an
example of a method with three parameters, two of type int and one of type double.

Code Block 2: Example method declaration with multiple parameters

public static double vectorAngle(int x, int y, double factor)

1. In the box below, write the Pearson pseudocode equivalent to the example Java method
header given in Code Block 2. Use the same identifiers as in the Java example.

FUNCTION vectorAngle(x, y, factor)

Use the code below to answer the question that follows.

Code Block 3: Incorrect method declarations

a|public static boolean isEven(int num)

b| public static String getLine()

c|public static double pow(double x, double y)

d | public static int compare(String si1, String s2)

e | public static double random()

f| public static String subString(String s, int start, int end)

2. Fill in the table below with the appropriate values based on the code given in Code Block 3.

Number of Number of

method name | return type |Parameters method name | return type |Parameters
a)l 1sEven boolean 1 d)| compare int 2
b)| getLine | String 0 e)l random double 0
C) pow double 2 f)l subString| String 3
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3. On the lines provided, clearly explain what error(s) are present in each method header.

a) public static void boolean isFactor(int multiple, int factor)

There are two return values specified, void and boolean. A method may

only return a single value.

b) public static int area(int length, width)
Each parameter to a method must have a type. Although length is specified

to be of type 1nt, width does not have a type specified, which is an error.

c) public static printManyTimes(String s, int times)

A method requires a return type, or if the method does not return a value, the

return type must be given as void.

d) public static int(boolean b, double d, String s)

There is no method name given; int is a data type, so it cannot be the method

name.

e) public static int double(int n)

The name of a method cannot be a reserved word. The word doub le refers

to a primitive type, so cannot be used as a method name.

f) public static int compare(String s, String s)

An identifier can only refer to one thing. We cannot have two parameters, both

named S, because how will we distinguish which one we are referring to?
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4.  For each part of question (3), rewrite the method header below, correcting the error, while
keeping as much of the original method header as possible.

9) public static boolean isFactor(int multiple, int factor)

public static int area(int length, int width)

%) public static void printManyTimes(String s, int times)

public static int myMethod(boolean b, double d String s)

9| public static int timesTwo(int n)

f) public static int compare(String s1, String s2)

Writing Methods

Examine the code in Code Block 4.

Code Block 4: HelloWorld Class

1| package com.nielsenedu.chris.helloworld;

2 | public class HelloWorld {

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

5 }

6 public static void sayGoodbye() {

7 System.out.println("See you later!");
8 }

9}

The code defined for the class named He L1oWor 1d starts with the opening curly brace on line 2
and ends with the corresponding closing curly brace on line 9. Within these curly braces, there are
two methods defined: a main method, and a method named sayGoodbye. The code for each
method is enclosed within curly braces. The opening curly brace for a method immediately follows
the method header. Each method in the example contains a single statement inside of it (enclosed
within the curly braces). When you read example code, take particular note to how the indentation
of code improves the readability, and try to learn the proper indentation of code.

Each method in Java must be declared within a class, and a method cannot be declared within
another method. In Code Block 4, note how the method header for both the main method and the
sayGoodbye method are at the “same level” within the He LLlowWor 1d class, and that the
sayGoodbye method header is not within the main method.
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When a Java program is run by the Java Virtual Machine (JVM), the JVM looks for the main
method, and if it is found, the JVM executes the code within it. The program as written in Code
Block 4 will only execute the code within the main method and will not execute the code within
the sayGoodbye method. In order to execute the code within the sayGoodbye method, the
main method must call that method. This is the topic of the next section.

Calling Methods

“Calling a method” means telling the program to execute the instructions inside the method. One
invokes the method using the method’s name, followed by parentheses containing the parameters
that are required to be passed to the method, as they were defined in the method signature.
Examine the method headers given in Code Block 6, below.

Code Block 5: Examples of correct method headers

public static void printManyTimes(String s, int times)
b | public static double circumference(double radius)

c|public static String getLine()

Now look at the example of how each of these methods might be called.

Code Block 6: Calling the methods from Code Block 5

printManyTimes("Be quiet!", 3);

double rad = 4.0;
double ¢ = circumference(rad);

String inputLine;
inputLine = getLine();

abr wON B

Method Return Types

The first method of Code Block 5, printManyTimes, has no return type, so there is no value
returned for us to use or assign to any variable. To call a method that has no return type, the method
name is written, followed by parameter values in parentheses.

For methods that have a return value, the returned value is often assigned to a variable of the
appropriate type. Method circumference has a return value of type double. Line 3 of
Code Block 6, in a single statement, defines a variable ¢ of type doub le, calls method
circumference while passing the required parameters, and assigns the return value of that
method to the variable c.

In line 4 of Code Block 6, a variable named inputLine of type String is declared. Then in line
5, the variable named inputLine is initialized by calling the method getLine, and assigning
the return value of the method to inputLine.

Note each statement in Code Block 6 is terminated with a semicolon. All statements in Java are
terminated with a semicolon (if they do not end with a code block enclosed in curly braces).
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Method Parameters

Returning to line 1 of Code Block 6, the method printManyTimes has two parameters. In this
case, the St ring parameter requirement is satisfied with the string literal "Be quiet!", while
the int parameter requirement is satisfied with the integer literal 3.

The method named circumference requires a parameter of type doub le. In this case, a
variable named rad, that was previously declared as type double, is passed to the method. Notice
that the name of the variable passed to the method (rad) does not have to be the same as the name
of the parameter name of the method (radius). The value stored in the variable rad is copied into
the parameter radius when the method is called.

The getLine method requires no parameters. To call a method that requires no parameters, a set
of empty parentheses must follow the method name, as seen in line 4 of Code Block 6.

5. For each method header, write a statement that declares a variable of an appropriate type, calls
the method defined by the method header, and correctly and assigns the return value of the
method to the variable that was declared. Terminate statements with a semicolon. For void
methods, call the method without any variable declaration or assignment. If any variable is
used to satisfy a parameter requirement, that variable must be declared with an appropriate

type.

a) public static int compare(String s1, String s2)

int 1 = compare("Hello", "hello");

b) public static double random()

double d = random();

c) public static int length(String s)
int len = length("Hello");

d) public static String subString(String s, int start, int end)

int 1 = subString("Hello","10");

e) public static String random()

String s = random();

f) public static void setTruth(boolean b)
setTruth(false);

g) public static double length(double x, double y)
double len = length(3.0, 5.0);

h) public static double fill(int x, int y, int color, double opacity)
double d = fill(-1, -2, 1, 0.9);
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Writing Methods

In the declaration of a method in Java, method header is followed by the method body, which is
enclosed within curly braces. The method body is the block of code that executes when the method
is called.

6. In Code Block 4, the code from method sayGoodbye will not be executed when the
program is run. In the box below, re-write the entire class He L LowWor ld, changing it such
that method sayGoodbye is called after the print Ln statement in the main method. You
do not need to copy out the package information.

1|public class HelloWorld2 {

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

4 sayGoodbye();

5 }

6 public static void sayGoodbye() {

7 System.out.println("See you later!");
8 }

9}

7.  Inthe box below, write a class named PrintTwice that includes a main method and a
method called printTwice. The printTwice method must return a boolean value,
which is always set to true. It must take a St ring parameter, and use
System.out.println to print the contents of that parameter to the console twice, each
time on a separate line. The main method must call printTwice, and store the return value
in a local variable. The main method must then print that boo Lean value to the console.

1|public class PrintTwice {

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

3 boolean b;

4 b = printTwice("This will be printed twice!");
5 System.out.println(b);

6 3

7 public static boolean printTwice(String s) {
8 System.out.println(s);

9 System.out.println(s);

10 return true;

11 }

12}
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