
COMP-202
Unit 2: Java Basics

CONTENTS:
Using Expressions and Variables
Types
Strings



Assignment 1

• Assignment 1 posted on WebCt. It will be due January 21st 
at 13:00

• Worth 4%



Last Class

• Input and Output to methods
• Using Variables



public class January13{
public static void main(String[] args) {

reviewVariablesAndMethods();
goOverMemoryAndBinary();
showComplexExpressions();

}
}

 



Recall: Declaring a variable
To declare a variable in Java, you first write the type you want 

to store. Then you write the name you want to identify it 
with

type name;

This says to the Java compiler: “I want you to 
make space to store a type. In the future when 
I use name in a computation, I want that to 
refer to this space you created”



Recall: Input / Output to method

You can always tell the input and output of a 
method by looking at the method header

public static outputType methodName(INPUTLIST)



Example: Input/Output of Method

What would be the input and output of a 
method with the following header:

public static double TestingInputOutput(
int x,
int y,
double z,
String a )



Example: Input/Output of Method
public static double TestingInputOutput(

int x,
int y,
double z,
String a )

Input: 2 ints, 1 double, 1 string

Output: double



Recall:

int : stores an integer number

double: stores a “real” number.

String : stores words



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



double

If you write .0 after an integer constant, it will be 
stored as a double.

int x = 3.0;



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;



Example: Computing Standings
Suppose we want to write a method to compute the number of 

points a hockey team has.

Note: you get 2 points for a win in hockey and for a really 
bizarre reason you get 1 point when you lose as long as it is 
in overtime. (Everybody gets a prize!)

What would the input to our method be?
What would the output be?



Example: Computing Standings
Suppose I have a method that has the header

public static int computePoints(int wins, int overtimeLosses)

Let's examine the following code. (Dan will do this on 
blackboard)

double devilWins = 11.0;
double devilOTLosses = 2;
computePoints(devilWins, devilOTLosses);



Example: A Method With No 
Output (returns void)

Suppose we want to write a method that prints :
a)the team name
b)the # of wins
c)the # of OT losses
d)the total # of points

What is the input to this method?
What is the output?



Example: A Method With No 
Output (returns void)

public static void printOneTeamInfo(String name,
int wins, int otLosses, int points) {

System.out.println(“The “ + name + “ has “ + wins
+ “ wins and “ otLosses + “ otLosses which totals “ 

+ points + “ points.”);
}

We don't need to return anything here because all that happens 
is a side-effect



Example: Using these methods
int canadienWins = 24;
int canadienOTLosses = 3;
int rangersWins = 25;
int rangersOTLosses = 3;

int canadienPoints = computePoints(canadienWins,
                                                        canadienOTLosses);
int rangersPoints = computePoints(rangersWins,
                                                        rangersOTLosses);
printOneTeamInfo(“Canadiens”, canadienWins, 

canadienOTLosses, canadienPoints);
printOneTeamInfo(“Rangers”, rangersWins, rangersOTLosses, 

rangersPoints);



Important note!

The variables we have seen so far are ONLY available 
for use inside the method that you create them.

For example, if I make a variable x inside the main method, I 
will not be able to use the variable x inside a different 
method unless I declare it.



Important note!

public static void main() {
int x = 3;
CallAFunction();

}

public static void CallAFunction() {
System.out.println(x);

}



Important note!

public static void main() {
int x = 3;
CallAFunction();

}

public static void CallAFunction() {
System.out.println(x);

}

Compile-time error: x has not been declared



Important note!

What this means, is if we want the value of a variable 
to be available inside another method, we have to 
pass it as an input argument



Important note!

public static void main() {
int x = 3;
CallAFunction(x);

}

public static void CallAFunction(int a) {
System.out.println(a);

}

Compile-time error: x has not been declared



Important note!

public static void CallAFunction(int a) {
System.out.println(a);

}

a is just a name I'm calling a variable 
inside the method. I can replace it with 
any other valid Java identifier



Important note!

public static void CallAFunction(int 
LotsOfFun) {
System.out.println(LotsOfFun);

}

This is exactly the same thing



 How a Computer Works



How do we store things?
• Computer memory is electronic. It's just a bunch of wires!
•

• All it can recognize is “on” (current goes through) and “off” 
(no current goes through)

• Using many of these on/off “switches” together, we can 
encode many things.

•

• For example, we can store whether it is morning or 
afternoon using the following “encoding:”

• “if the 1st switch is on, then it must be PM. If the 1st switch is 
off, then it must be AM”



Storing whether it is afternoon or 
morning

• Pick one electrical switch in memory.
• Whenever it is “on” it is AM
• Whenever it is “off” it is PM
•

• A computer stores billions or trillions of these “switches” 
By combining many of these, we can control many things.

•

• Note: This is just an example. Your computer probably 
stores this in an entirely different way.



Encoding the day of the week

• How could we encode the day of the week?
•

• If we just use 1 switch, there will not be enough room to 
store the information.

•

• How many “switches” will we need?



Storage is Exponential

• In general, if there are n possible values to store, we can 
encode it using

•

• log2(n)     “switches”
•

• Of course, there is no such thing as a fraction of a switch, 
so we will always have to round up.

•

• Put another way, if we have n switches, we can store 2n 

values



Bits = Switch

• 1 “bit” is the same thing as a “switch”
• It has one or two values “on” or “off”
• For simplicity of notation, we will often just refer to these 

as 1 (on) and 0 (off)
•

• If you like, you could call them “true/false,” “yes/no,” 
“oui/non,” or “cats/dogs”



Byte = 8 bits

• A byte is simply 8 bits
•

• Question: How many possible values can we store in a 
byte?



Other Memory Units

• A kilobyte is 210 bytes (1024 bytes)
• A megabyte is 210 kilobytes (1024 bytes)
• Strangely, a gigabyte is just 1,000,000,000 bytes
•



Practice Exercises

1) How many bits does it take to encode the day of the 
month?

2) How could you encode the letters of the alphabet?
3) How could you encode a 3 letter word?
4) How would you encode a sentence?



Main Memory Organization

9278
9279
9280
9281
9282
9283
9284
9285

address cell

Main memory is divided into 
many memory locations (or cells)

Each memory cell has a numeric 
address which uniquely identifies 
it

Each cell contains a data value 
(for example, 22)



Binary Numbers
• Binary is simply an encoding for storing a number as a series of “on/off” 

switches or ones and zeroes.
•
• Suppose we know that we want to store the numbers 0-7. Similarly to how 

we encoded days of the week, we can encode the numbers 0-7 as a 
sequence of on/off switches

• 000 (off/off/off)  ---> 0
• 001 (off/off/on) --->  1
• 010 (off/on/off)  ----> 2
• 011 (off/on/on) -----> 3
• 100 (on/ off/off)----> 4
• 101 (on/off/on)--->    5
• 110 (on/on/off) ---->  6
• 111 (on/on/on )------> 7
•



Binary Numbers

• There is nothing particularly special about this specific encoding, but it is 
more mathematically convenient to use this encoding.

•
• You can see it is similar to counting in “normal” decimal numbers.
•
• First we start from 0
• Then we increase the right most column as high as it goes
• When it gets to its max (1 in binary), we reset it to 0 and “carry” the digit 

to the next column
•



What is each column's value

• In base 10, we have ones, tens, hundreds, thousands, etc as the columns.
•
• That is, if I have the number 521, I would say it is “5 one hundreds, 2 tens, 

and 1 one”
•
•
• What are they in base-2? 
•



What is each columns value

• In base 2, the columns are worth
•
• 1,2,4,8,16,32, etc.....
•
• The pattern is that in base 10, they are worth
•
• 10^0, 10^1, 10^2, 10^3, etc.
•
• In base 2, they are worth
•
• 2^0, 2^1, 2^2, 2^3, etc.
•
• What are they in base 3? base 30?



Machine Language
•Each instruction that a CPU understands is represented as a 
different series of bits
• The set of all instructions that a CPU understands directly 

forms the machine language for that CPU
•Each CPU type understands a different machine language
–In other words, for each different model of CPU, a given series of bits 
could mean a different instruction

– For example, on an x86-compatible CPU (Intel, AMD), the series of 
bits 10101010 could mean ADD, while on a PowerPC CPU (old 
Macs, PlayStation 3) it could mean LOAD



Machine Language Example
•Here are the first 20 bytes of a machine language program 
that:
–asks the user to enter an integer value using the keyboard
–reads this value from the keyboard
–adds one to this value, and
–displays the new value to the screen

01111111 01000101 01001100 01000110 00000001
00000001 00000001 00000000 00000000 00000000
00000000 00000000 00000000 00000000 00000000
00000000 00000010 00000000 00000011 00000000

More the 6500 bytes in total!



Do you think it would be fun or 
easy to write a program in binary?



Machine Language Disadvantages

•
•Very tedious and confusing: machine language is extremely 
difficult for humans to read
•Error-prone
–If you change one bit from 1 to 0 (or vice-versa), or forget a bit, your 
program's behavior will likely be not even close to what you expected
–Moreover, errors are hard to find and correct

•Programs are not portable
–Running the program on a different processor or CPU requires a complete 
rewrite of the program



High-Level Languages (1)
•To make programming more convenient for humans, high-
level languages were developed
•No CPU understands high-level languages directly
–Programs written in these languages must all be translated in machine 
language before a computer can run them (that's what a  compiler is for)

•Basic idea:
–Develop a language that looks like a mix of English and mathematical 
notation to make it easier for humans to read, understand, and write it
–For each CPU type, develop a program that translates a program in high-
level language to the corresponding machine language instructions (a 
compiler)



Compilers vs. Interpreters



Compilers

CPU 1 CPU 2

Source code
(high-level)

Compiler
(to CPU 1)

Compiler
(to CPU 2)

Binary code
(CPU 1)

Binary code
(CPU 2)



Interpreters (1)
•An interpreter is another kind of program. It takes source code 
and translates it into a target language
–However, the target language instructions it produces are executed 
immediately
–No executable file is created



Interpreters (2)

CPU 1 CPU 2

Source code
(high-level)

Interpreter
(for CPU 1)

Interpreter
(for CPU 2)



Java combines a compiler with an 
interpreter

• Java compiler (javac, included in JDK 6) takes source and 
translates it into bytecode

foo.java
(Java)

foo.class
(bytecode)

javac

foo.class can than be executed using an 
interpreter, the Java Virtual Machine (JVM)



Programming Errors

•A program can have three types of errors
•Compile-time errors: the compiler finds problems with 
syntax and other basic issues
•Run-time errors: a problem occurs during program 
execution, and causes the program to terminate abnormally (or 
crash)
–Division by 0

•Logical errors: the program runs, but produces incorrect 
results

– celcius = (5.0 / 9.0) * fahrenheit - 32;
  // Incorrect equation; should be
  // (5.0 / 9.0) * (fahrenheit – 32)



Development Life Cycle

Run
program0 errors

Syntax
errors

Logic and
run-time
errors

Compile
program

Write 
program

•Errors may take a long time to debug!
–Important Note: When you compile for the first time and see 150 errors, 
do not despair. Only the first 1 or 2 errors are relevant. Fix those and 
compile again. There should be fewer errors (like 50). Repeat until there are 
no more errors.



More on Variables and 
Expressions



What should I call my 
classes,variables and methods?

• Identifiers (what we call our methods or variables or 
classes) can have:

•

• any alphabetical letters (either case)
• numbers 0-9 (as long as it isn't the first character)
• _
• $
•

• Identifiers are case sensitive, so 
• int b;   is not the same as       int B;



Naming Conventions

• We have many conventions that we follow to make naming 
more consistant.

•

• Variables and Methods should all be lower-case EXCEPT 
for the FIRST letter of every word other than the first

•

• Method names should start with a verb
•

• Class names follow the same convention as variables 
except the FIRST letter is also capitalized

• Constants (we'll see later) must be ALL CAPITALS



Examples:

• int myVariable; //good!
• int MyVariable; //bad :(
• int MYVARIABLE; // bad :(
• int x; // bad-- not descriptive
•

• class MyClass; // good!
• class Myclass; // bad!
•

• public static int Computer() ; // bad – no verb and cap C
• public static int turnOnComputer(); // good



Types

• • In Java, all variables and all values have a type
• • A type is a category of values that a variable 

belongs to and
• determines:
• – How to interpret and use the value it contains
• – What are the possible values it can contain
• – How much memory should be reserved



Types

• In a computer, everything is stored as 1s and 0s (or 
on/off switches)

•
• Knowing the type of a variable tells the computer 

what the encoding is.



Types: Primitive vs. Reference

• There are two types in java: primitive and 
reference

•
•
• So far we have only seen primitive.
•
• Primitive types represent very basic types (int, 

double, etc)



Primitive Types

• There are exactly 8 primitive types in Java
• Positive and negative whole numbers:
– byte, short, int, long
• Positive and negative numbers with decimal parts 

(“floating
points numbers”):
– float, double
• Characters (like a & * 6 /)
– char
• And one of them represents boolean values (true or false):
– boolean



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 * 10^(some power)”



Char variables
• 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'



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 = '\'';



Boolean Values
• Boolean values are used to store things that are either “true” or 

“false”
•
• For example, we could create the variable.
•
• boolean isClassAlmostOver;



Boolean Values
• We could then set it to be 
•
• true
•
• or
•
• false
•
• depending on the situation



Boolean Values
• Boolean isClassAlmostOver = true;



Arithmetic Expressions
•An expression is any combination of operands and [optional]  
operators.
• An operand can be a literal value (like 5 or 3.14 or 'a'), a 

variable, or the value returned by a method call (like 
nextInt())

•Arithmetic expressions use the following operators
• Addition: x + y

• Subtraction: x – y

• Multiplication: x * y

• Division: x / y

• Remainder: x % y 

• Negation: -x



Integer Division
•If both operands to the division operator (/) are integers, 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

– 1 0 % 3  = 1
●Division by 0 with integers (e.g. 1  /  0)
●Produces run-time error
●The program has to avoid it, or it will crash



Careful!

•You have to be careful. Things that are true in math are 
not necessarily true in Java.
•
•int x = (1 / 2 ) + ( 1 / 2 ) ;
•
•What is x? 



Careful!

double 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



Better:

double x = 1.0/2.0;

OR

double x = .5;



Operator Precedence
•Operators can be combined into complex expressions:

result  =  total + count / max – offset;

•Operators have a well-defined precedence which determines the 
order in which they are evaluated

1)Expressions inside parentheses. 
2)Multiplication (*), division (/), and remainder (%) 
3)Addition (+) and subtraction (-)

•Parentheses and arithmetic operators with the same precedence 
are evaluated from left to right



Operator Precedence Examples
•What is the order of evaluation in the following expressions?

a + b + c + d + e

1 2 3 4

a + b * c - d / e

a / (b + c) - d % e

a / (b * (c + (d - e)))



Operator Precedence Examples
•What is the order of evaluation in the following expressions?

a + b + c + d + e

a + b * c - d / e

a / (b + c) - d % e

2 1 4 3

a / (b * (c + (d - e)))



Operator Precedence Examples
•What is the order of evaluation in the following expressions?

a + b + c + d + e

a + b * c - d / e

3 1 4 2

a / (b + c) - d % e

a / (b * (c + (d - e)))



Operator Precedence Examples
•What is the order of evaluation in the following expressions?

a + b + c + d + e

a + b * c - d / e

a / (b + c) - d % e

a / (b * (c + (d - e)))

4 3 2 1



Assignment Operator Precedence
•The assignment operator has a lower precedence than the 
arithmetic operators (meaning it is done LAST)

answer = sum / 4 + MAX * lowest;

4

1 3 2

First, the expression on the 
right side of the = operator is 
evaluated

Then the result is stored in the 
variable on the left-hand side



Assignment Operator Sides
•The left-hand and right-hand sides of an assignment statement 
can contain the same variable:

count = count + 1; First, 1 is added to the 
original value of count; the 
result is stored in a 
temporary memory location

Then, the overall result is stored into 
count, overwriting the original value

•The fact that the assignment operator has lower precedence than 
arithmetic operators allows us to do this



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).



Widening conversion

Converts something that takes up less memory 
to something that takes up more.

e.g.

int -----> double

Usually no information lost.



Narrowing conversion
Converts something that takes up more memory 
to something that takes less more.

e.g.

double ----> int

Usually some information lost.



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.



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



Types: Mixed Expressions

What will x equal in the following?

double x = 1.0 / 2 ; 



Types: Mixed Expressions

What will y equal in the following?

double y= 4 / 3 + 4.0 / 3;



Types: Mixed Expressions

What will y equal in the following?

double y= 4.0 / 3 + 4 / 3 ;



Casting

Sometimes you will want Java to force Java to turn 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.



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



Casting
Casting is very powerful 

Casting is very dangerous. You can lose information!



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 operation in which the 
value is cast

e.g. double x = 3.5;
int y = (int) x;

x is still a double!



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)



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 parentheis



Part 4: Str i ng Basics

Sys te m. o ut . pr i nt l n( “ A Str i ng i s  ”   
+ “ a s e que nc e of c har ac te r s  “
+ “ i ns i de quo t ati on marks . ” ) ;



The String Type (1)
•As we saw earlier, a variable of type char can only store a 
single character value

char c1 = 'a';
char c2 = '%';

•To store an ordered sequence of characters, like a whole 
sentence, we can use a variable of type String



String Concatenation (+)

•In Java, + can be used to concatenate strings
–“hello” + ”world” results in "helloworld" 
–“hello” + “ world” results in “hello world”

• Notice the space before world
–“number ” + (5 + 2) results in “number 7”



A String literal cannot be broken 
across two lines of source code

•The following code fragment causes an error:
"This is a very long literal

that spans two lines" 

•The following code fragment is legal:

"These are 4 short concatenated " 
+ "literals " 
+ "that are on separate source-code " + 
"lines" 



String Variables and Values
•Variables of type String are declared just like variables of other 
types
•               String message;

•
•Actual String literals are delimited by double quotation marks 
(")

                String greeting = “Hello!”;



Mixed-Type Concatenation
Remember: the plus operator (+) is used for both 
arithmetic addition and for string concatenation
The function that the + operator performs 
depends on the type of the values on which it 
operates
–If both operands are of type String, or if one 
is of type String and the other is numeric, the 
+ operator performs string concatenation (after 
"promoting" the numeric operand, if any, to type 
String by generating its textual 
representation)



Mixed-Type Concatenation

This suggests a useful trick to convert a value 
whose type is a primitive type to a String: 
concatenate the empty String "" with the 
value

int i = 42;
String s = "" + i;
// s contains the String 

"42"



Trick questions

System.out.println(“5 + 3 =” + 5 + 3);

System.out.println(5 + 3 + “is the same as 5+3”);

System.out.println(“5+3 =” + (5+3));

Note: The + operator is evaluated from left to right



++ operator

The ++ operator can be used to add one one to an int.

int x = 5;
x++;

//adds one to x



++ operator

You can also write it before the variable

int x = 5;
++x;

//adds one to x



++ 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



-- operator

Same as ++ except it decreases the value of the 
variable.

int x = 5;
x--;



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

It will just be confusing



+= 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



+=, -=, *=, /= assignment

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



Constants (1)
•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


