
 

Introduction to Java for Python Programmers 

 

Java was invented in the early 1990’s for use in common machines and appliances. 

Comparison of Java to Python 

N Issue Python Java Comments 

1 Complexity Simple – 34 key words Simple – 47 reserved words Ada is so large very few people have 

mastered the whole language 

2 Object-

oriented 

Yes Yes. Built in from the 

beginning, but because of 

interpreter, has some 

limitations. 

Some scientific computing does not 

benefit from OOP. However, large, 

complicated problems, especially 

graphics, does benefit from OOP 

3 Code 

Translation 

Interpreted. Can test 

concepts in interactive 

shell, IDLE. 

Compiled to byte code which 

is run on the Java Virtual 

Machine, an interpreter. 

Use javac myProgram.java to 

compile to myProgram.class 

Then use java myProgram to 

run on the JVM 

4 Statement 

demarcation 

One statement per line 

unless a continuation 

character (\) is used. No 

statement termination 

character. 

A statement may occupy 

several lines. Must terminate a 

statement with a semicolon. 

BASIC uses a line continuation 

character. FORTRAN and COBOL 

use (used?) indentation to specific 

columns for specific statement. 

5 Compound 

Statement 

Use indentation. (called a 

suite of code) 

Use set braces, { and }. (called 

a block of code.) 

 

6 Type Level Weakly typed. No need to 

declare the type of  a 

variable 

Strongly typed. Must declare 

the type of a variable before 

use. 

Must declare things before they are 

used 

7 Extent of Use Widespread, but must have 

an interpreter. Version 3.4 

is taking over form 2.7 

Extremely widespread. Byte 

code runs on any JVM. 

Easier to write a JVM than a 

compiler for new hardware 

8 Portability Most platforms have a 

version of Python. 

Write once, run anywhere. A major virtue of Java 

9 Performance Quite high. Python 

compilers are available. 

Quite high for an interpreted 

language. Java compilers are 

available. 

Compiler-generated machine code is 

inherently faster than interpreted 

intermediate code (byte code). 

10 Threading Threading module as well 

as multiprocessing for 

machines with multiple 

processors. 

Built in. Threads enhance program 

performance 

11 Memory 

Model 

Dynamic memory with 

garbage collecting 

Dynamic memory with 

garbage collecting 

FORTRAN, for instance, does (did) 

not allow dynamic memory 

allocation. 

12 Network 

capabilities 

Three lines of code. Easy. Takes one line of code.  

13 Scripting 

Capabilities 

Used as a scripting 

language 

None A script is a short program used 

primarily in system administration. 

 



 

 

Problem Analysis and Program Design in the “Real” World 

Issues driving Object-Oriented Programming (OOP) 

Power of Abstraction – to abstract means to leave the details behind, 

 a. Procedural: What are the common tasks to perform on a set of data in order to solve a problem? If the data 

meets the minimal requirements, then the process is adequate to solve the problem. Example: Quadratic 

Formula used to solve for the variable x, given the coefficients a, b, and c. 

 b. Data: Given a set of data, what are the things that can be expected from it? Example: a set of numbers has a 

mean, median, mode, and standard deviation, and readable (print) form, regardless of whether a programmer 

has taken the time to write the code (procedure) to extract this information. 

Program Expense – the desire to minimize the cost of software development and program use. 

 a. Creation: Current programs are built from previously designed and debugged code (object inheritance) 

 b. Maintenance: As needs evolve and technology advances, programs must be updated and changed. 

 

Questions: 

 a. How can a programmer leave the details behind if the programmer doesn’t know what the details are? 

 b. How can a programmer plan for change if the change is unknown and in the future? 

 

OOP Guidelines and Characteristics 

1. Encapsulation 

 a. Procedural: bundle related procedures 

 b. Data: bundle related elements of data 

 c. OOP: encapsulate related procedures and data together into one object 

2. Code Reuse (Containment and Inheritance) 

Python Source Code 

Python Interpreter 

Operation System and Hardware 

Java Source Code 

Java Byte Code 

Java Virtual Machine Interpreter 

Operation System and Hardware 



 a. Prepare for later reuse: Write code “from the general to the specific”. 

 b. Previously written code: use it and just change or add to the details. 

 c. OOP: Allow solutions (classes) to be created from previously created and debugged solutions (classes). 

3. Polymorphism (many forms/shapes) 

 a. Often, the same things needs to be done to different items (area of a rectangle, versus, area of a triangle) 

 b. Allow the same word/instruction to have many different meanings, depending on program context. 

 c. Allow the context to be determined at run time, if necessary. 

 

  

Object-Oriented Language 

Examples: C++, Smalltalk, Java, Python 

The language has built-in mechanisms for 

 1. Encapsulation – bundling of data and procedures (Objects are collections of data and methods; encapsulation via 

objects) 

 2. Inheritance (re-using code by means of containment, inheritance and/or interfaces) 

 3. Polymorphism (allowing and being able to distinguish among the several different uses and implementations) 

 

Java Language Overview 

Data  

 Types (primitive) char; boolean; byte  short  int  long  float  double 

    Anything of type boolean can be either “true” or “false”. 

 Constants  public final static double PI = 3.14159265; 

 Variables  --same-- 

 Assignments --same-- 

 

Input/Output 

 Output 

   System.out.print(“Hello, world!”); 

   System.out.println(“Hello, world!”); 

   System.out.println(“The area of the circle is ” + PI*radius*radius); 

 

   The plus sign is the concatenation operator. 

Python:  PI = 3.14159265 

Python: True, False 

Java: true, false 



 

 Input 

  Not all programs require input from a character-oriented device (keyboard). Consequently, 

keyboard input is not built into the language itself. It is available from a library: 

    import java.util.Scanner; 

 

    Scanner keyboard = new Scanner(System.in); 

    // eg: 

    radius = keyboard.nextDouble(); 

 

 

Operators 

 Arithmetic int division; no exponentiation 

 Relational 

 

 

 

 

Control Structures 

Selection  parentheses needed! 

 if( boolean expression )    // there is also “switch” 

  statement_a; 

 else 

  statement_b; 

Iteration  no range object! 

 while( boolean expression) 

  statement; 

 

 for( var = init_val;  var_in_test; var_changed) 

  statement; 

 

 do 

  //body 

 while (boolean expression); 

 

Functions (Methods) 

Pre-defined (in a library) 

Highest Precedence 

N Name Symbol 

1 Unary +, -, ++, --, ! 

2 Binary arithmetic, multiplicative *, /, % 

3 Binary arithmetic, additive +, - 

4 Relational (boolean), relational <. >, <=, >= 

5 Relational (boolean), equality ==, != 

6 Boolean conjunction (AND) && 

7 Boolean disjunction (OR) || 

Lowest Precedence 



 Mathematics 

 The math class is automatically included in a program: no import statement is needed. 

 All methods are static – no need to instantiate an object of type Math. 

 Normally, use the class name (Math) in place of the object name. 

 

N Function Return Type Example Returned 
1 Power double Math.pow(2.0, 4.0) 16.0 

2 Square root double Math.sqrt(16.0) 4.0 

3 Random number double Math.random() 0 <= x < 1 
4 Maximum argument type Math.max(2.5, 2.9) 2.9 

5 Minimum argument type Math.min(3.4, -5.8) -5.8 

6 Ceiling double Math.ceil(5.9) 6.0 

7 Floor double Math.floor(5.9) 5.0 

8 Absolute value argument type Math.abs(-7.0) 7.0 

9 Round int or long Math.round(8.5) 9.0 

 

 

Java distinguishes between characters (char) and strings (sequences of chars). 

 Character Class 

N Name 

1 toUpperCase 

2 toLowerCase 

3 isUpperCase 

4 isLowerCase 

5 isLetter 

6 isDigit 

7 isWhitespace 

 

 

 

  String Class 

N Name 

1 charAt 

2 compareTo 

3 concat 

4 equals 

5 indexOf 

6 length 

7 toLowerCase 

8 toUpperCase 

9 replace 

10 substring 

11 trim 

 

User-Defined 

 Most functions/methods are void or they return a single, primitive type. 

 Methods/functions that return multiple types typically work on data that is global to the class. 

 A method may return an array. 

 A method may return an object (structure). 

 

Arrays 

1-D   int[] ary = new int[10]; 

   ary[0] = 8; 

 

2-D   int[][] matrix = new int[4][3];     // 4 rows and 3 columns 

   matrix[0][2] = 8; 



ArrayList 

 A variable-length array that acts like a Python list, but all entries must be of the same type. 

Files 

File Input Example 

 

import java.util.Scanner;          // place these at top, outside of class 

import java.io.File; 

import java.io.FileNotFoundException; 

 

 double x; 

 

   Scanner inputStream = null;                         //  1. create/declare 

         

   try {               // place file in project folder, not src;  

inputStream = new Scanner( new File("doubles.txt") );    // 2.  open 

   } 

   catch( FileNotFoundException e ) {                            // 3.  test 

       System.out.println("Error opening file"); 

       System.exit(1); 

   } 

         

   while( inputStream.hasNextDouble() ){ 

       x = inputStream.nextDouble();                              // 4.  use 

       System.out.println(x); 

   } 

 

   inputStream.close();                                         // 5.  close 

 

Text File Output 

 

import java.io.*; // import everything needed for i/o, esp. text output 

 

public class PrintWriterExample { 

 

    public static void main(String[] args) throws IOException { 

        java.io.File myFile; // declare the file to exist 

        myFile = new File("my_out_file.txt"); // open the prog file 

             

        PrintWriter outputStream; // declare the formatting object to exist 

        outputStream = new PrintWriter(myFile); // create the formatting obj 

         

        for (int i = 1; i < 30; i++) 

            outputStream.println(i*i + " " + i*i*i); 

 

        outputStream.close();   

    } 

} 

   



 

NetBeans and Java 

How to enter, compile and run a Java program using NetBeans IDE 

 

1. Start up the NetBeans Integrated Development Environment and close any projects that opened automatically. 

2. From the File menu, select “New Projects”. 

3. In the Choose Project panel, select “Java” in the Categories: list, and in the Projects: list, choose “Java Application.” 

Then click the Next> button. (If this is the first time you have selected a Java application, it might take a few seconds 

for the IDE to search for and set up the necessary files. Be patient.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. In the Name and Location panel, enter the name of your program/project in the Project Name: textbox. Leave 

everything else untouched. Click the Finish button at the bottom. 

 



 

 

 

 

 

 

 

 

 

 

 

 

Notes: 

Hello World Example 

public class HelloWorld { 

 

    public static void main(String[] args) { 

        System.out.println("Hello, World!"); 

    } 

} 

 

1. class – Each program is a class, but not all classes are stand-alone programs. The word class means the following 

block is to be used as a definition of run-time objects. The name of the class has to be the same as the name of the file. 

The file is required to have the suffix “java”. For instance, the “HelloWorld” program above must be contained in the 

file whose name is HelloWorld.java. Java, like C, is case-sensitive. This goes for file names as well. 

2. public – The modifier public means that the class/program is runnable by other programs, even the operating 

system. 

3. static – The adjective static means the following item will exist at the beginning of execution of the program, and 

it need not be created by dynamic allocation at run-time using the new operator. 

4. void – The word void means that the main program/method will not return anything to its calling program 

environment. 

5. main – The main method/function is the first one to execute when the Java program is loaded into the JVM. That is 

where the program “starts.” 

6. System.out.println – a method/function to print the string constant “Hello, World” to the system console. System is 

a built-in library in which many system-related items are located. A subsection of this library is called out. In the 

out subsection is found the println method used here. (Print the contents between the parentheses and follow by a 

newline character.)  The compiler knows where to find the library. The section, subsection, and method names are 

separated by the period character, not the space character. 

 


