
Computer Science is...
Automated Software Verification

Using mathematical logic, computer scientists 
try to design tools to automatically detect run-
time and logical errors in huge, complex 
programs.

Right: a state-transition 
diagram (to model program 
behaviour)



Announcements

● Deadline for A0 is 1pm on Wednesday
● Dan will be easy to reach by e-mail between 

12:00 and 2pm on Wednesday: contact him if 
you encounter any technical problems with 
submitting on myCourses



Review of Last Week



The Structure of a Java Program

File: “C.java”

Class C

Method a

Method b

This structure 
is dictated by 
the designers 
of the Java 
language.

A “class” can 
contain as many 
“methods” as 
you want.



Review: Structure of a Java Program

● Java programs are made of classes
● One Java program can be made of several “.java” files 

that contain different classes.
● Classes are things that contain methods
● Methods are things that contain statements
● Statements always end with a semi-colon ( ; )
● Statements are the individual instructions that your 

computer will execute.
● Every Java program must contain a main method 

with the header: public static void main(String[ ] args)



Example

public class Arithmetic{

  public static void main(String[] args){

    int a = 5 * 6;

    printYay();

  }

  public static void printYay(){

   System.out.println(“Yay!”);

  }

}



Review: Comments

public class Arithmetic{

  public static void main(String[] args){

    int a = 5 * 6;

   // this line is for humans to read

   /* these  two lines also don't affect

      the execution of the program */

    System.out.print(“5 times 6 is” + a);

    printYay();

  }

}



Review: Types of Programming Errors

● Compile-time: program doesn't compile. 
Problems with syntax and types.

● Run-time: program crashes
● Logical: program runs without crashing, but the 

results it produces are not what you want.



Review: How Computer Memory 
is Organized

● It's broken into cells (or “buckets” or “boxes”).
● Each cell can hold some information.
● Each cell has an address.



Printing to the screen

● System.out.println(“blah blah blah”);
● Also prints a newline at the end of the String

● System.out.print(“blah blah blah”);
● Does not print a newline at the end of the String

● System.out.print(5);
● The 5 is automatically converted to the String “5”



Data types



Types of Data

● The information a computer can store in 
memory is divided into categories called “data 
types”.
● Examples: “int”, “boolean”, “double”



int: Integer numbers

● In Java, an “int” is a number with no decimal 
part.
● a.k.a, a “whole number”
● Example literals: 5, 30948210, 24 



double: decimal numbers
● In Java, a “double” is a kind of decimal number

● a.k.a, a real number.
● Example literals: 3.1416, 20.0



boolean 

● In Java, a “boolean” is represented with special 
keywords:
● true
● false



String: a sequence of keyboard 
characters

● In Java, a String is anything between double 
quotes:
● “Hello World!”, “5”, “true”



Variables: how to make your programs store data 
in computer memory



Variables: Names for Memory 
Locations

public static void main(String [] args){

  int x = 5;

  int y = x + 2;

  System.out.println(y);

}



Variable Declaration

● To use a variable, you need to declare its name 
 and its type

e.g. int x;

e.g. double myWeight;



Storing data in a variable: 
assignment statements

● The '=' sign in Java represents variable 
assignment.
● i.e. x = 5 means “put the value 5 in memory location 

x”
● Not the same as “x is equal to 5”



The role of types in assignment 
statements

● An assignment statement (such as size = 2) 
has a left side and a right side.

● The left side must be a variable 
● (because to “assign” means, to “put in a variable”)

● The right side can be any expression 
● IMPORTANT: the type of the left side must be 

compatible with the type on the right side.
● e.g: it does not make sense to write: int j = false.



You must store something in a 
variable before you use the variable
public static int example(){

  int x;

  // The line below says: “store the result

  // of 'nothing + 5' inside 'y'”

  // but 'nothing + 5' doesn't mean anything.

  // So the line below causes a compile-time

  // error

  int y = x + 5; 

}



Using variables

In a method call:

  String x = “Hello”;

  System.out.print(x);

In a complex expression:

  y = 5;

  int j = y * (2 + y);



How data types and variables are used inside 
Java methods



Review: 
method definition = header + body

//header is in blue

public static void main(String[] arg)

{

   //inside the braces { } is the body

}



Review: methods can have input 
and output

● For example, you can write a method that 
figures out the area of a rectangle:
● input: the width of the rectangle, the height of the 

rectangle
● output: the area of the rectangle

● The header for this method might be somehting 
like this:

public static double getArea(double width, double height)



Case 1: no input, some output

// the output of this method is 

// always the integer 5.

public static int getFive(){

  return 5;

}



Using methods that have output

// using the getFive() method inside my 
program's main() method

public static void main(String[] args){

  int x;

  //Example 1: store the output of

  // getFive in variable x

  x = getFive();

  //Example 2: print the output of getFive

  System.out.println(getFive()); 

}



Method calls represent the output of 
the method

● We can interpret “x = getFive();” as “x = 5;” 

● Why? Because the method getFive returns (i.e. 
“outputs”) a number and that number is always 5.



Case 2: some input, some output

// this method always outputs the

// the number that is given to it

// as input. 

// (Hence the name “echo”)

public static int echo(int a){

   return a;

}



Case 2: some input, some output

// this method takes two decimal numbers as input and

// returns the decimal-number result of dividing those

// two numbers as output

public static double divideDoubles(double x, double y){

   return x / y;

}

// for example, divideDoubles(6.0,2.0) represents the 

// result of 3.0



Besides input and output,
methods can have side-effects

● Examples of method side-effects:
● Displaying something on the screen
● Deleting a file from your hard drive
● Changing a part of computer memory that doesn't 

directly “belong” to the method. (More on this next 
week-ish)



Case 3: some input, no output, but a 
side-effect

// this method takes an integer as input

// and produces the following side-effect:

// displaying a sentence to the screen

public static void printNumber(int  x){

  System.out.println(“The number is ” + x);

  // notice that there is no “return” 

  // statement anyone in the method body

}

// for example: printNumber(5) will cause

// “The number is 5” to be displayed on the

// screen.



Case 4: no output, no side-effect!

//the following method accomplishes 
nothing. The stuff it does causes changes 
in computer memory that are erased when 
the method finishes executing. Detailed 
explanation next week.

public static void doNothing(int a){

  int x = a + 5;

  a = 6;

}
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