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Part 1: Printing to the Screen 



Recall: HelloWorld 

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

System.out.println(“Hello World!”); 

} 

} 

 



Recall: HelloWorld 

public class HelloWorld { 

public static void main(String[] args) { 

System.out.println(“Hello World!”); 

} 

} 

Each set of { } denotes a “block” of code. 

A block of code is a unit of code. All code in a block 

should have something in common. 

Blocks of code have different size units, just like 

how an essay has different units (e.g. letter, 

word, sentence, paragraph, chapter, etc.) 



Recall: HelloWorld 
public class HelloWorld { 

public static void main(String[] args) { 

System.out.println(“Hello World!”); 

} 

} 

 

This block of code is a “class” 

There is an exact syntax for denoting that a block of 

code will define a class. 

This syntax will often first include the word public and 

then will have the word class and finally will have the 

name that we want to call our class 



Questions: 
public class HelloWorld { 

public static void main(String[] args) { 

System.out.println(“Hello World!”); 

} 

} 

 

1)Why do we want to give a class a name? 

 

 

2)What does everything in the HelloWorld class have in 

common? 



Questions: 
public class HelloWorld { 

public static void main(String[] args) { 

System.out.println(“Hello World!”); 

} 

} 

 

1)Why do we want to give a class a name? 

The same reason we give other things names—to make 

it easier to identify. 

2)What does everything in the HelloWorld class have in 

common? 

All the code is part of the HelloWorld program. 



Recall: HelloWorld 
public class HelloWorld { 

public static void main(String[] args) { 

System.out.println(“Hello World!”); 

} 

} 

 

This block of code is a “method” 

There is an exact syntax for denoting that a block of code will 

define a method. 

This syntax is a bit more complex than for a class. For now, 

the important thing to know is the name of the method is 

whatever is preceding ( 

---> in this case “main” 



main method in Java 
The main method in Java is a very special type of method. 

Whenever you type 

 

java HelloWorld 

java SomeOtherClass 

 

java looks for the block of code denoted as the main method 

inside the .class file. 

 

It then starts execution there. 

It does not matter where in the .java file the main method 

is. Java does not read your file from top to bottom. 



Experiment at home 

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

System.out.println(“Hello World!”); 

} 

} 

 

Try changing the name of the main method to 

something else. For example 

startOfProgram 

See what happens (hint: you'll get an error) 
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Multiple methods in a class 
A class can consist of many methods. Here is a class with 

many methods. They are called elmer, bugs, Bugs, 

daffy, and yosemitesam. These methods do nothing 

now. 

 

public class LoonieToons { 

    public static void bugs() { } 

    public void Bugs() { } //no link to bugs 

    private int elmer() { } 

    private static double daffy() { }      

    protected void yosemitesam(int wile, double coyote){} 

} 
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Writing code OUTSIDE of the 
main method 

There is a syntax in Java to tell the computer to “jump” to 

the different blocks of code. 

 

If you write code inside of a method other than the main 

method, your code will NOT run, unless one of your 

commands inside the main method is to perform this 

sort of jump. 

 

 



 HelloWorld 

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

System.out.println(“Hello World!”); 

} 

} 

 

This is what's known as a statement. 

All statements in Java end in a ; 
 



Statements 

You can have as many statements as 

you want inside of a method. 

Java will execute them from top to 

bottom, although we will see that 

sometimes specific statements will 

involve the execution of OTHER 

statements and moving around the file. 
 

 



System.out.println() 

System.out.println(“Hello World!”); 

 

When you execute the above 

statement, the words Hello World! 

will be printed to the screen. Then a 

new line will be printed (as if you hit 

enter) 

Here you actually are executing 

another method called println() that 

is written by someone else! 
 

 



System.out.println() 

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

System.out.println(“Hello World!”); 

System.out.println(“Printing a second thing!”); 

} 

} 
 

 



Printing 2 things to the screen 

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

System.out.println(“Hello World!”); 

System.out.println(“Printing a second thing!”); 

} 

} 

 

This will output 2 things to the screen on 

separate lines. 
 

 



Evaluating what to print 

Whatever you put between the ( and ) 

will be evaluated and then printed to 

the screen. 
 

What does evaluate mean? Well, Java 

has a set of rules on how to process 

what is in between the parenthesis. 



System.out.println() 

System.out.println(“2 + 4”); 

 

What do you think the above will print? 



Doing math in Java 

System.out.println(“2 + 4”); 

 

What do you think the above will print? 

 

Java does not treat 2 + 4 as any different 

than Hello World 

 

When you put something inside “ “, Java 

evaluates it as a String literal , meaning 

it interprets it “as is” 



Removing the quotations 

System.out.println(2 + 4); 

 

Now, we have removed the quotations. 

This means Java will use a different set 

of rules to evaluate what is between 

the ( ) 

In Java, the expression 2+4 evaluates to 

the number 6 

 



●In the beginning was the 
command line 

Two ways to interface with the 
computer: 

 Graphical User Interface (GUI) 

 Command line  



Car trouble 



Last time...... 



Writing a program to convert from 
Kilometers per hour to miles 

Let's write a program to make sure we 

don't get into trouble again 

 

To convert from Kilometers to Miles we 

use the following formula: 

 

M = (K * .62) 



KM Converter 

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

System.out.println(100 * .62); 

} 

} 

 

The above program converts 100 to 

miles and then prints the result to the 

screen. 



Writing a program to convert 
Fahrenheit to Celcius 

We could write a similar program for 

converting temperatures. 

 

To convert from Fahrenheit to Celcius, 

we can use the following formula: 

 

C = (F – 32) * (5/9) 



Temperature Converter 

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

System.out.println((212 – 32.0) * 5.0 / 9.0); 

} 

} 

 

The above program converts 212 to 

Celcius and then prints the result to the 

screen. 



Temperature Converter 
public class ConvertToCelcius { 

public static void main(String[] args) { 
System.out.println((212 – 32.0) * 5.0 / 9.0); 

} 

} 

 

One tiny limitation of this program is it's 

kind of useless (detail, details......) 

 

You will have to write 1 program for 

every temperature or distance! 



Temperature Converter 

In order to make the program more 

useful, we could allow the user to enter 

a number. We would then convert that 

number to Celcius. 

 

To do this, what we need to do is 

somehow read a number from the 

keyboard, store the result, and do a 

computation based on the result. 



Part 2: Variables 



Variables 

A variable is a place in memory reserved 

for storing a value. In Java, we give 

each variable a name, to make it easier 

to identify and a type to keep track of 

the kind of data we are storing. 

 

Essentially, you could say a variable is a 

typed label for a space of memory. 

 



Variables 

Variables are useful for several reasons. 

The most common are: 

 

1)Storing partial results so that we don't 

need to do everything in one 

command. 

2)Allowing us to generalize our code 

3)Making our code easier to understand. 

 



Variable Names 

You can name a variable anything that 

you want, as long as it only contains 

letters, numbers, and _ 

 

This will be how you access that 

particular location in memory when you 

want to 
a)store data 

b)use data you've already stored 



Variable Types 

The type of a variable refers to what kind 

of data you are storing in the variable. 

 

For example, you might want to store an 

integer, a fraction, or some letters. 

 

In Java, you can also define your own 

type of data. 



Creating a variable 

To create a variable, you have to tell 

Java 2 things: 

 

1)The variable's type (i.e. what kind of 

data are you storing) 

2)The variable's name 

 

We call this declaring a variable. 



Syntax for declaring a variable 

To declare a variable that stores an 

integer, in Java you write int name; 

e.g. 

int fahrenheitNumber; 

 

This declares a variable which will store 

an integer. The variable will be referred 

to as fahrenheitNumber. We have to 

write a ; because declaring a variable is 

a statement. 



Setting the value of a variable 

After you have declared a variable, in 

order to make it useful, you have to be 

able to store a value into it. This is 

known as setting the value of a 

variable. 

To set the value of a variable, you write 

the variable name followed by = sign, 

then followed by the value you want to 

set it to. 



Setting the value of a variable 

int fahrenheit; 

fahrenheit = 212; 

 

The above sets the variable fahrenheit to 

have the value 212 



Setting the value of a variable 

int fahrenheit; 

fahrenheit = 212; 

fahrenheit = 100; 

 

The = in Java is very different than = in 

math. The = here means assignment 

The assignment is a 1-time thing, 

meaning that it will completely 

overwrite any previous assignments. 



Assignment ( = ) statement 

The assignment operator in Java allows 

us to set values of variables. 

 

It always will have the form 

 

variableName = expression 

 

expression can be complicated. It will be 

evaluated first, and then it's value is 

assigned to the variable on the left side 



Assignment ( = ) examples 

int x; 

int y; 

x = 10;   ---> now x is 10, y is not set 

y = 100 + 10; -->now y is 110, x stays 10 

x = y + 3; --->x is now set to the value of the 

expression y + 3. The value of the 

expression y + 3 is 113. So x is now 113 

and y remains 110 



Using the value of a variable 

After setting the value of fahreinheit, if I 

use fahrenheit inside of my program, 

the value assigned to the variable will 

be substituted for it. 

 

What will the following print? 

 

System.out.println(“fahrenheit”); 



Using the value of a variable 

We have to be careful of the quotations, 

which always mean String literal 

 However, 

 

System.out.println(fahrenheit); 

 

will print 100 because that was the value 

last assigned to the variable fahrenheit 



Using the value of a variable 
System.out.println((fahrenheit-32) *5.0/9.0); 

 

Java will now evaluate the expression 
(fahrenheit – 32) * 5.0 / 9.0 

 
To do this, it gets the value of the variable 

fahrenheit and does some arithmetic on it. 

 

Since the expression is in between the ( ) of a 

println statement, the result will be printed to 

the screen. 
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What if you try to set the value of 
an undeclared “variable” 

 

If you write 

 

fahrenheit = 5; 

 

without previously declaring fahrenheit, you 

will get a compiler error. 

 

The compiler will complain that it does not 

recognize the symbol fahrenheit. 
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Why does it matter? 
There are two important reasons: 
1)Java needs to know how much space in memory to 

reserve to store your data. 

 

Whenever you create a variable, the data stored in it must 

be of a fixed size. Some data types are bigger than 

others. 

This means that there is a maximum number you can 

store “natively” in Java. 

There are always ways to work around this if needed. 
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Why does it matter? 
 
2)It makes your life easier. 

 

Suppose you did not have to declare a variable first in a 

language (in some languages it indeed is optional) 

 

int fahrenheit = 100; 

 

Then later on, you write 

 

farenheit = 200;      (note the difference in spelling) 

System.out.println(fahrenheit) --->prints 100, since you 

never changed it! 



Two steps in one 

You can also declare and initialize a 

variable at the same time. 

 

ex: 

 

double pi = 3.14159; 

 

is the same thing as 

double pi; 

pi = 3.14159; 



Almost there..... 
public class ConvertToCelcius { 

public static void main(String[] args) { 

   int fahrenheit = 100; 

System.out.println((fahrenheit – 32.0) * 5.0 / 9.0); 

} 

} 

 

This program is already better than 

before, even though all it can do is 

convert 1 specific number to Celcius. 

Why? 



Almost there..... 
public class ConvertToCelcius { 

public static void main(String[] args) { 

   int fahrenheit = 100; 

System.out.println((fahrenheit – 32.0) * 5.0 / 9.0); 

} 

} 

This is a (small) example, where we can think about 

fewer things in our head at the same time. 

Now, if we want to convert a different number instead 

of 100, all we have to do is change 1 line, without 

changing the full formula. So to make this change, I 

can completely ignore the entire formula actually. 



Almost there..... 
public class ConvertToCelcius { 

public static void main(String[] args) { 

   int fahrenheit = 212; 

System.out.println((fahrenheit – 32.0) * 5.0 / 9.0); 

} 

} 

 

When I make the above change, you don't need to 

worry whether the code will still work if you tested it 

well before. However, if we were editing the formula 

directly, then it would be necessary to check again 

since we might have accidentally changed the 

formula. 



Another benefit 
public class ConvertToCelcius { 

public static void main(String[] args) { 

   int fahrenheit = 212; 

System.out.println((fahrenheit – 32.0) * 5.0 / 9.0); 

} 

} 

 

Using the variable name fahrenheit also makes the 

code easier to understand. If we leave it as 212-32 * 

5.0/9.0, it's not so easy to pick out WHICH part is 

the original temperature unless you know the 

formula very well. 

How do we pick a good variable name? 



Variable Name Conventions 

We can call our variables anything we 

want, but in order to make code easier 

to read and understand, we use 

several guidelines. 

 

Some variable names are very bad as 

they are not clear at all. 



Bad Variable Names 

x 

a 

x1 

ihatecomp202 

thething 

anonymous 

yiannissucks 

 



Good Variable Names 

Everytime you make a variable, the 

variable should have some purpose 

(otherwise, why bother?). 

 

This purpose, should be included in the 

name. 

 

 



Good Variable Names 

length 

degreesInFahrenheit 

theErrorMessage 
 

Depending on the application, some names may 

be better than others. 

For example length may be a good name if your 

application only uses 1 unit. However, if it 

converts between meters and yards, then it's 

bad because we don't know from the name 

whether the variable is in meters or yards 



Some Java Conventions 

Often, in order to describe a variable well, it is good 

to include a few words in the name. 

degreesInFahrenheit 

In Java, the convention is: 

1)If the variable has 1 word, then all letters should 

be lowercase 

2)If the variable has more than 1 word, then all 

letters in the first word should be lowercase, and 

each subsequent word should have an initial 

capital letter followed by all lowercase letters 



Reading from a keyboard into 
a variable 

To read from a keyboard into a variable, 

we have to use a Scanner 

 

No, not the kind of scanner used to load 

something onto a computer. 



A variable of type Scanner 

There is a type of data in Java called 

Scanner. A variable of type Scanner is 

able to do things like read from the 

keyboard. 

 

We will see that one of the concepts of 

Object Oriented Programming is that 

variables can both store data and 

perform actions! 



Declaring a variable of type 
Scanner 

To declare a variable of type Scanner, you 

must do something a bit longer than normal. 

 

java.util.Scanner keyboardReader; 

 

Scanner is still the type. However, the type 

Scanner is not built into the language as int, 

for example is. 

By writing java.util. first, we tell Java in which 

package to find the Scanner type. A package 

is yet another unit of organization in Java. 



Declaring a variable of type 
Scanner 

Once we declare the Scanner variable 

keyboardReader, we have to tell the Scanner 

where to read from. 

 

keyboardReader = new java.util.Scanner(System.in); 

 

The new operator is an advanced operator in Java 

that is used when we use variables that in addition 

to storing data, also perform actions. 



Declaring a variable of type 
Scanner 

Now that we have set up our Scanner, we can read 

from the keyboard by writing the name of our 

Scanner, followed by a dot, followed by various 

methods depending on what we want to look for: 

 

int fahrenheit; 

fahrenheit = keyboardReader.nextInt(); 

 

would read the next integer typed. Note that Java 

determines this based on when the user hits enter. 

So if you type 12 [enter] then fahrenheit would 

equal 12 



At Last: 
 

 

 

public class FahrenheitToCelcius { 

public static void main(String[] args) { 

System.out.println(“Enter a number”); 

java.util.Scanner keyboardReader = new java.util.Scanner(System.in); 

int degreesInFahrenheit = keyboardReader.nextInt(); 

System.out.println((degreesInFahrenheit – 32.0) * 5.0 / 9.0); 

} 

} 
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One more thing about 
variables! 

 

Any variables you create inside one block 

of code are NOT related to variables of 

the same name, that are created inside a 

different block of code! 
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Watch out! 
 
public class TwoBlocks { 

public static void main(String[] args) { 

{ 

int waldo = 10; 

} 

 

waldo = 100 ; ----> this variable doesn't exist! 

} 

} 
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Exercise 
 

What would be a good snippet of code to put in place of the 

???? 

 

public class AreaRectangle { 

public static void main(String[] args) { 

java.util.Scanner reader = new          

java.util.Scanner(System.in); 

int length = ????? 

??? ????? = ????? 

int area = ?????? 

         System.out.println(area); 

} 

} 



COMP-202 - Introduction 68 

Exercise 
 

What would be a good snippet of code to put in place of the 

???? 

 

public class AreaRectangle { 

public static void main(String[] args) { 

java.util.Scanner reader = new          

java.util.Scanner(System.in); 

int length = reader.nextInt(); 

int width = reader.nextInt(); 

int area = length * width; 

         System.out.println(area); 

} 

} 
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Indentation Guidelines 
There are guidelines for how to indent your 

code properly. These are important for 

keeping your code readable 
 

1)To start, everything should be aligned with the left side 

2)Every time you open a new block of code (with a {  ), 

you should move your indentation over to the right by 

one tab 

3)Every time you close a block of code with a }, you 

should move your indentation back to the left by one 

tab. 
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Indentation Guidelines 
 

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

System.out.println(“inside 2 blocks, indent 2time”); 

for (int i=0; i < 10;i++) { 

System.out.println(“in 3 blocks now”); 

} 

 

System.out.println(“only in 2 again”); 

} 

} 
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Why is this important? 
1)Common error is a missing brace. This 

helps make sure your braces are aligned. 
2)Variable scope. Remember that variable only 

exist inside the block of code they are created 

in. If you want to figure out whether a variable 

exists or not and things are indented properly 

it's a lot easier. 
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Watch out! 
 
public class TwoBlocks { 

public static void main(String[] args) { 

{ 

int waldo = 10; 

} 

 

waldo = 100 ; ----> this variable doesn't exist! 

} 

} 

//in the above the use of waldo is actually to the left 

//of where the variable was declared 



Part 3: Types of Variables 
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int 
We have seen that if you want to store an 

integer, you can store it into a variable 

that has the type int 
 

There are many other types in Java. 
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Some basic types 
 

int : stores an integer number 

String : stores letters. For example “Hello 

World” 

double : stores real numbers (fractions) 

long : stores a long integer (up to 9 

quintillion!) 

float : like double, can store numbers 

boolean : stores either true or false 

char : stores one character 
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Some basic types 
short : Can only store a smaller number 
byte : Can only store numbers between -128 and 127 
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Mismatching types 
 

If you try to store something of type X in 

something of type Y, the Java compiler 

will complain. 

 

For example, 

 

int x; 

x = “Hello” 

What are the types of “Hello” and x 
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Why does Java care anyway? 
 

Why does the Java compiler care that you 

are trying to store a string in an int? 
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Why does Java care anyway? 
 

Answer: The problem is when you write 

 

int x; 

 

Java needs to set aside enough memory to 

store 1 integer value. 

If you try to store a String at the place in 

memory, it doesn't know whether it will fit 

or not! 
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Why does Java care anyway? 
 
In addition, every different type is store internally in the 

computer in a different way. 

 

Remember, that a computer doesn't know the meaning of 

any numbers at all. It is only stores electrical bits. 

There is a way that the computer takes human data 

and encodes it into electrical circuits. 

 

Depending on the type of the data, this encoding is 

different. So when it tries to decode something, and 

convert it back to human data, it uses a different 

method. 
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Tangent: Binary 
 
We think of computers as storing things in binary because 

in reality, they only store “is there an electrical charge 

flowing through a particular wire or not” 

 

Binary digits are 1 or 0, and since there are 

2 options it corresponds well. 
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Tangent: Binary 
When we think of a “normal” number, we 

think of each column as having certain 

values 

 

For example, we think of the number 5612 

as being 

5 thousands plus 6 hundreds plus 1 ten 

plus 2 ones 
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Tangent: Binary 
In base 10, these columns are worth 10^0, 

10^1, 10^2, 10^3 ,etc. 

 

In base 2, we can do the same, but each 

digit is worth 2^0, 2^1, 2^2, etc. This is 

because each digit only can have the 

values 0 and 1. 
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Tangent: Binary 
 

So the binary number 1101 is actually: 

 

1 eight (2^3) plus 1 four (2^2) plus 0 twos 

(2^1) plus 1 one (2^0) 

 

and the number 5216 is not a valid binary 

number. 



●THE ONES THEY 
UNDERSTAND BINARY AND 
THE ONES THEY DON’T 

There are 10 types of people 
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int 
 

The type int can store an integer. 

The maximum number is approximately 

2^31, which is 2,147,483,647 
 

An int takes up 32 bits or 4 bytes in memory. 31 of these 

bits represents a binary digit each. A binary digit is 

always either 0 or 1. We are used to dealing with 

decimal digits (0 up until 9) 
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int 
 

An int is stored as a binary number. 

 

There is 1 bit that represents whether it's 

plus or minus. 
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double 
 

doubles can store real numbers with 

fractional values. 
 

They can not store an infinite amount of digits, for 

example in the number pi. They can only store 

to a limited precision. 

 

ex: double x = 3.14159 ; // can only store 

//some of the digits 
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double 
 

If you write .0 after an integer constant, it will 

be stored as a double. 
 

int x = 3.0; 
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double 
 

If you write .0 after an integer constant, it will 

be stored as a double. 
 

int x = 3.0; 

 

int x = 3; OR 

double x = 3.0; 
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float 

A float normally takes up 32 bits in memory. 

It is similar to a double except doubles use 64 

bits 

To use a float, write f after the number (e.g. 

3.0f) 

 

Aside: Floats and doubles are stored in a 

computer using scientific notation. 

Everything is in binary, but certain parts of 

the group of bits refer to different things: 

100011111 * 2^(-100111)   (those are binary #s) 
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 Aside: Storing a float 

Out of the 32 bits in memory: 

1 bit is for plus or minus 

8 bits are for the exponent (1 of which is for +/-) 

23 bits are for the number 

 

10000001100000000000000000000010 

 

sign   signexp    exponent           base 

 

= 2 * 2^(-3) 
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Real numbers vs floating point 

In a computer, we don't have an infinite amount of 

memory. Thus we can't actually store a number 

such as PI 

 

 

It is also difficult for a computer to store something 

like 

 

5.000000000000000000000000000000000001 

Problem is it stores it as “base * 2^(some power)” 
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char 
 

A character set is an ordered list of characters, and each 

character corresponds to a unique number 
A char variable stores a single character from the Unicode 

character set 

char gender; 

gender = 'M'; 

Unicode is an international character set, containing 

symbols and characters from many world languages 

Character values, also called character literals are delimited by 

apostrophes: 

'a' 'X' '7' '$' ',' '\n' 
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But what about ' 

What if we want to store an ' inside of a char? 
 

char x = ''';   // (three single quotes) 

 

It will think the 2nd ' marks the end of the char! 

 

Answer: Use an escape sequence. To do this, write a \ before the 

character. 

 

char x = '\''; 

This is also used to store characters such as “new line” or “tab” 
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boolean 

 

 

Boolean values are used to store things that are either 

true or false 
 

For example, we could create the variable. 

 

boolean doTheLeafsSuck; 

 

We can set a boolean variable to equal true or false or another 

boolean expression. 

 

doTheLeafsSuck = true; 



●IF STATEMENT  

Assignment 1 interlude   
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if statements in Java 

if ( condition){ 

     //This block of code ONLY happens when 

     // condition is true 

} 

//Code here happens no matter what. 

 

condition can refer to any boolean expression. 

This means it must evaluate to either true or 

false 
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Recall: Code blocks 

A block of code is a unit of measurement of code. 

 

One marks the start of a block of code by { 

One marks the end of a block of code by } 

 

So far, we have seen blocks of code known as a 

1)Class 

2)Method 

3)If 



COMP-202 - Programming Basics 100 

If block of code 

When we create an if statement, we are 

creating a block of code that only will execute 

when a condition is true. 
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if statements in Java : Example 

public static void main(String[] args) { 

Scanner reader = new Scanner(System.in); 

System.out.println(“Enter a positive number”); 

int number = reader.nextInt(); 

if (number < 0) { 

System.out.println(“That isn't positive, moron!”); 

} 

} 
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if statements in Java : Example 

public static void main(String[] args) { 

Scanner reader = new Scanner(System.in); 

System.out.println(“Enter a positive number”); 

int number = reader.nextInt(); 

if (number < 0) { 

System.out.println(“That isn't positive, moron!”); 

} 

} 

 

The condition is to check if the variable number has a value 

less than 0. 
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if statements in Java : Example 

public static void main(String[] args) { 

Scanner reader = new Scanner(System.in); 

System.out.println(“Enter a positive number”); 

int number = reader.nextInt(); 

if (number < 0) { 

System.out.println(“That isn't positive, moron!”); 

} 

} 

 

The block of code is only executed when the condition is 

true. 
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if statements in Java : Example 

public static void main(String[] args) { 

Scanner reader = new Scanner(System.in); 

System.out.println(“Enter a positive number”); 

int number = reader.nextInt(); 

if (number <= 0) { 

System.out.println(“That isn't positive, moron!”); 

} 

} 

 

To be most precise, we should put “less than or equals” 

denoted in Java by <= 
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if / else 

Sometimes, you will have a block of code that you 

want to be executed if the condition is true and a 

different block of code to be executed when the 

condition is false 

 

Option 1: 2 if statements by testing the opposite 

condition. 
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Two if statements 

if (x > 0) { 

    System.out.println(“It is positive”); 

} 

if ( x <= 0) { 

    System.out.println(“It is negative or zero”); 

} 
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Two if statements 

This code is not ideal: 

 

1)There is no obvious link between the 2 

statements. Someone looking at the code 

wouldn't know and might separate the 2. 

2)Since there is no link, if we had a more 

complicated statement there, it could end up 

that BOTH statements happened. 
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Going in to 2 if statements 

int x = 3; 

if (x > 0 ) { 

System.out.println(“Positive. Now resetting” + “it's value.”); 

x = 0; 

} 

 

if (x <= 0) { 

System.out.println(“Not positive”); 

} 
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if / else 

if ( condition) { 

 // this block of code happens if condition is true 

} 

else { 

  // happens if condition is false. condition   

  // is only tested once. 

} 

//happens no matter what 



COMP-202 - Programming Basics 110 

An example of the difference: 

int x = 3; 

if (x > 0 ) { 

System.out.println(“Positive. Now resetting” + “it's value.”); 

x = 0; 

} 

else { 

System.out.println(“Not positive”); 

} 
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An example of the difference: 

Before, both if statements got executed 

because the value of the condition is true at 

both points. 

 

However, with the if/else, only the first if is 

executed. The else is not, because the 

condition was evaluated at the beginning. If it 

isn't true at first, then the else block never is 

entered. 
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if /else if /else 

Sometimes, you will have a more complicated set of 

conditions where there are more than 2 options. 

 

Option one: An if statement inside of an if statement 

 

if (option1) {  } 

else {    

if (option 2) {  } 

else { 

if (option 3) { } } } 
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if /else if /else 

A better way to do this is using “else if” 

 

if (condition1) { 

} 

else if (condition2) { 

} 

else if (condition 3) { 

} 

else { 

} 
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if /else if /else 

Much like else, the “else if” is only entered if the 

prior conditions were false. 

 

So there is a big difference if we change the 

order of the if / else if statements. 
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if /else if /else 

if  ( x > 0 ){ 

      System.out.println(“positive”); 

} 

else if ( x >-1) { 

       System.out.println(“>-1 but <=0”); 

} 

else { 

System.out.println(“<= -1”); 

} 
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if statements in Java : Example 

if  ( x > 0 ){ 

      System.out.println(“positive”); 

} 

else if ( x >-1) { 

       System.out.println(“>-1 but <=0”); 

} 

else if (x > -2) { 

System.out.println(“>-2 but <= -1”); 

} 

else { 

System.out.println(“<= -2”); 

} 
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if statements in Java : Example 

if  ( x > 0 ){ 

      System.out.println(“positive”); 

} 

else if ( x >1) { 

   System.out.println(“This statement is unreachable!”); 

} 

else { 

System.out.println(“<= 0”); 

} 

Why is the highlighted section impossible to get to? 
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One more thing..... 

For all of the blocks of code described (if, 

if/else, if/else if/else), if you omit the { and } 

the Java compiler will treat your code as if 

you put the { } around the very first 

statement after the if ( ) 
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One more thing..... 

 

if (x < 0) 
System.out.println(“x is less than zero”); 

System.out.println(“I'm so happy that it's < 0!”); 

 

Remember that Java ignores the indentation, 

which is just to make things more readable. 
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How Java interprets your code 

 

if (x < 0) { 
System.out.println(“x is less than zero”); 

} 
 

System.out.println(“I'm so happy that it's < 0!”); 
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If statement trap  

if (x < 0); { 

System.out.println(“x is less than zero”); 

} 
 

You should not put a ; after an if statement this way unless 

you really know what you are doing. A ; by itself is 

considered a statement (that does nothing) in Java. 

If you do this, your if statement does nothing and you just 

created a block of code afterwards that happens no matter 

what 
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short 

 
A short is used any time you are only storing a small integer. 

 

Why would we want to use a type that can do less 

than an int? 
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short 

 
A short is used any time you are only storing a small integer. 

Why would we want to use a type that can do less 

than an int? 

It's uncommon, but if memory was very limited, it 

might be better to use a short as it takes up less 

space to store. 

On computers nowadays this is uncommon as usually 

memory is less of a limitation, although not always. 
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byte 

 
A byte type is used to store a number between -128 and 127 

(inclusive). It is like a short short 
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long 

A long in Java is used when you need to store a number so 

large that it does not fit into an int. 

 

The largest number that can fit into a long is 

9,223,372,036,854,775,807 

 

(9 quintillion) 
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String 

A String is used to store a sequence of char . It is a more 

complex type than the other 8 mentioned and is what's 

known as a reference type. 

 

To assign text to a String, you can put text in 

quotations. For example: 

 

String helloWorld = “Hello World!”; 

System.out.println(helloWorld); 
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String 

You can also combine two Strings by using a + 

 

String helloAndGoodbye = “Hello” + “Goodbye”; 

 

 

Just like char, you can store things like a new line 

using special escape sequences starting with \ 

 

To print lots of new lines, you could put 

System.out.println(“Hi \n\n\n\n\n\n\n\n much lower”); 
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String 

If  you have a String stored in a variable, you can have 

your data “do things” 

String greeting; 

greeting = “Hi there, nice to meet you!”; 

int greetingLength; 

greetingLength = greeting.length(); 

 

The above calculates the length (the number of 

symbols/letters) of the String in the variable 

greeting 

There are many other things you can do to Strings. 



COMP-202 - Introduction 129 

Warm-up: 

What type of variable should we create to store the 

following information: 
 

• The number of school days in a year. 

• The cost of a meal at a restaurant 

• The number of minutes you will spend on COMP-202 

during the term 

• A PIN for an ATM card 

• Whether it snowed on January 3rd 

• The number of games the Rangers will win in the next 20 

years 

• The number of games the Canadiens will win in the next 20 

years 
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Warm-up: 

What type of variable should we create to store the 

following information: 
• The number of school days in a year. (int) 

• The cost of a meal at a restaurant (double or int) 

• The number of minutes you will spend on COMP-202 

during the term (int/short/long --depends on how optimistic 

you are!) 

• A PIN for an ATM card (int or String) 

• Whether it snowed on January 3rd (boolean) 

• The number of games the Rangers will win in the next 20 

years (definitely a short) 

• The number of games the Canadiens will win in the next 20 

years (a long?) 



Part 4: Using Expressions 
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Expressions 

We've already seen some simple expressions: 

 

int x; 

x = 10; 

 

This assigns to the variable x, the value of the 

expression on the right side of the equation. 

 

10 is actually an expression. A number shown in this 

way is known as an “integer literal” 
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Expressions in assignment 
statements 

When you assign a value to a variable, you do so by writing: 

 

variablename = expression 

 

The type of expression has to match the type of 

variablename 
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Forming expressions 

 

Expressions can come about in several ways: 

1)Literals – e.g. 10, “hello”, true, 3.0 

2)Variables – someVariable 

3)The returned value of non-void methods (eg. 

keyboardReader.nextInt() ) 

4)Combining other expressions 
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Evaluating expressions 

 

Expressions in Java must be evaluated 

 

Depending on what the expression is composed of, it 

will evaluate to a different type. 

 

There are specific rules for what each expression will 

evaluate to. 
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Evaluating the type of literals 

Any literal will evaluate very simply to the type of the 

literal. 
 

For example: 

 10 evaluates to be an int 

“10”  is considered a String literal. This evaluates to the type 

String. 

 

true evaluates to a boolean 
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Evaluating the type of variables 

The type of a variable expression is always whatever 

the type of the variable was when you declared it 
 

For example, if I write in my code: 

 

int x; 

 

Later on, if I use x in an expression, the expression x will 

evaluate to the type int. 
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Evaluating the type of a method 
call 

public static void main(String[] args) 
 

Before the name of a method is always the method's return type 

 

The return type of a method is the type of the method if it is 

used in an expression. 

 

In this case, the type of the main method is void, which means 

nothing and so you CANT use the main method as part of an 

expression. 
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More than one method 
Recall that we can have many methods inside of one 

class. The structure of the class would look as 

follows: 
 

public class SomeClass { 

public static void main(String args[] ) { 

//some commands in here 

} 

 

public static int anotherMethod() { 

//some other commands in here 

} 

} 
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More than one method 
public class SomeClass { 

public static void main(String args[] ) { 

//some commands in here 

} 

 

public static int anotherMethod() { 

//some other commands in here 

} 

} 

The red part specifies that you want to create a block of code. The 

block of code is a method called anotherMethod. 

You should only create a method block of code outside of any other 

methods. Notice the prior } signifies the end of the  block of code 

we call the main method. 
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Evaluating the type of a method 
call 

public static int anotherMethod() 

 

Notice the word int instead of void for this method. This means 

that if we use anotherMethod inside an expression, the type of 

that expression will be int 

 

To use anotherMethod inside of an expression, you can write just 

 

anotherMethod(); 

 

For example: 

 

int x; 

    x = anotherMethod(); 
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Evaluating the type of an 
expression with an operation 
There are also other operators in Java which take as input 

one or more expressions and perform a computation on 

them. These operators have rules as well for determining 

their type. 
 

For example, there is an operator in Java denoted by + 

 

This operator can take many things as input. There are several 

rules for it: 
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+ operator 
int expression + int expression ----> int expression 

double expression +double expression ---> double expression 

int expression + double expression --> double expression 

String expression + String expression --> String expression 

String expression + int expression ---> String expression 
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+ operator 
Examples: 

 

3 + 4 --> 7 (type = int) 

 

3.0 + 4 ---> 7.0 (type = double) 

 

“hi” + “ bye” ---> “hi bye” (type = String) 

 

“” + 3 ---> “3”  (type = String) 
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-,*,/ operators 
There are also – (subtraction), * (multiplication) and / (division) 

operators 

 

Sometimes, an operator will not be defined on certain input. 

For example: 

 

String * String ----> ERROR 
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Integer Division 

If both operands to the division operator (/) are int, the result 

is an integer (the fractional part is discarded) 
  9 / 2 = 4 

The remainder operator (%) returns the remainder after dividing 

the second operand by the first 
 10 % 3 = 1 (because 10/3 = 3 remainder 1) 

Division by 0 with integers (e.g. 1 / 0) 
Produces run-time error, which will make your program crash! 

The program has to avoid it, or it will crash 
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Order of Operations 
There is a fixed order of operations in Java. These generally will 

correspond with the order of operations in Math. 

 

1)Parenthesis 

2)Multiplication, division, modulo from left to right 

3)Addition, Subtraction from left to right 

4)Assignment statements 
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Order of Operations 
 

Consider the following statements: 

 

 

int x = 10; 

x = x + 1; 

 

 

If we evaluate the last statement according to the rules, we will first 

evaluate x + 1. This means we use the rule of + with 2 int and get 11 

with the type int. 

 

The last thing is we assign this value to the variable x. 
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Careful! 
 

 

You have to be careful. Things that are true in 

math are not necessarily true in Java. 

 

int x; 

x = (1 / 2 ) + ( 1 / 2 ) ; 

 

What is x? 
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Careful! 
 

 

double x; 

x = 1/2; 

 

 

This does not work either. The problem is that 

both 1 and 2 are ints. When you divide 1 by 2 as 

ints you get 0. Then it is converted to a double 

but it is too late 
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Better: 
 

 

double x ; 

x = 1.0/2.0; 

 

OR 

 

double x; 

x = .5; 



COMP-202 - Programming Basics 152 

Another trick: 
 

Consider the expressions: 

 

“5 plus 3 is “ + 5 + 3 
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Another trick: 
 

Consider the expressions: 

 

“5 plus 3 is “ + 5 + 3 

 

The rule is, to perform all + from left to right. 

The first thing we do then, is perform + on 

“5 plus 3 is “ and 5 

---> “5 plus 3 is 5” 

Next, we perform + on “5 plus 3 is 5” and “3” 

meaning our final result is “5 plus 3 is 53” 
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Another trick: 
 

Consider the expressions: 

 

“5 plus 3 is “ + (5 + 3) 

 

Here the parenthesis make sure we do 5 + 3 first 
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Converting from one type to 
another 

 

Sometimes we want to convert from one 

type to another. For example, you might 

want to put an int into a double or a double 

into an int (as best you can). 
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Widening conversion 

Converts something that takes up less 

memory to something that takes up more. 

 

e.g. 

 

int -----> double 

 

Usually no information lost. 
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Narrowing conversion 

Converts something that takes up more 

memory to something that takes less. 

 

e.g. 

 

double ----> int 

 

Usually some information lost. 
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Types: Mixed Expressions 
 

•Sometimes expressions will be complicated and 

have more than 1 type in them 

•What if you try to do a mathematical operation 

on two different types. 

 

Ex: 

 

3.5 * 2 

 

The first operand is a double. The second 

operand is an int. 
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Types: Mixed Expressions 

When you have mixed types like this, Java will 

always try to convert the NARROWER type to the 

WIDER type 

 

For example, if you mix an int and double in an 

expression, Java will convert the int to a double 

 

int x = 3.5 * 2;  // error---> trying to put a double into 

int 
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Types: Mixed Expressions 

What will x equal in the following? 

 

 

double x = 1.0 / 2 ; 
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Types: Mixed Expressions 

What will y equal in the following? 

 

 

double y= 4 / 3 + 4.0 / 3; 
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Type Casting 

Sometimes you will want to force Java to convert 

an expression from one type to another 

 

For example, maybe we want to get the integer 

part of a number. 

 

Then you can CAST a double to an int. 
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Type Casting 

Write in parenthesis the type you want to convert 

to, and place 

that before the expression you want to convert. 

 

e.g. 

int x = (int) 7.5; 

 

x is now set to be 7. 

 

Note: The conversions always round DOWN 
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Type Casting 

Casting is very powerful 

 

 

Casting is very dangerous. You can lose information! 
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Type Casting 

Casting is temporary: it does not change the 

type of the value in a variable for the rest of the 

program, only for the expression in which the 

value is cast 

 

e.g. double x = 3.5; 

int y = (int) x; 

 

x is still a double! 
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Casting : Integer Division 

What happens in the following: 

 

 

double x = (double) 1 / 2; 

 

Note: The casting operation is performed BEFORE any 

other 

operation (unless there are parenthesis saying 

otherwise) 
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Careful again! 

What happens in the following: 

 

 

double x = (double) (1 / 2); 

 

This is a case where you cast, but it is too late. The 

integer division has already been performed because of 

the parenthesis 
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+= assignment 

Programmers got lazy and sick of constantly 

writing statements like 

 

x = x +5; 

 

So as a shortcut, you can write 

 

x += 5 ; 

to mean the same thing 
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+=, -=, *=, /= assignment 

You can also do this with -,*, and / 
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++ operator 

They then got even lazier...... 

 

The ++ operator can be used to add one 

to an int. 

 

int x = 5; 

x++; 

 

//adds one to x 



COMP-202 - Programming Basics 171 

++ operator 

You can also write it before the variable 

 

int x = 5; 

++x; 

 

//adds one to x 
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++ operator 

The difference is the order of operations. x++ 

increments AFTER getting the value, ++x 

increments BEFORE getting the value 

 

int x = 5, y=5; 

System.out.println(x++); // prints 5, makes x=6 

System.out.println(++y); //prints 6, makes y=6 
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-- operator 

Same as ++ except it decreases the value of 

the variable. 

 

int x = 5; 

x--; 
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Recommendation 

To avoid any confusion here, it is strongly 

recommend that you only use increment 

statements by themselves. 

 

Do not do things like the following! 

 

double wtf = (double) (x++ + --x); 

 

It will just be confusing 
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Constants 

A constant is an identifier that is similar to a variable 

except that it holds one value for its entire existence 

In Java, we use the final modifier to declare a constant 
 final double PI = 3.14; 

The compiler will issue an error if you try to assign a value to a 

constant more than once in the program 
 final double PI = 3.14; 

 // Some more statements... 

 PI = 2.718; 

  // Error: cannot assign a value to a 

  // final variable more than once 
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Next Class 

•Methods 

•If statements 

•Boolean (true/false) expressions 


