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Announcements 

Assignment 6 due Tue Apr 14 at 11:59pm 

Final is scheduled for Apr 29, 6pm – 9pm 

Please submit course evaluations! 
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IMAGE MANIPULATION 

Add a "filter" 
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Image Representation 

Think of an image as a 2D array of pixels. 

 

 

4 

(112, 80, 30) 

(73, 68, 24) 



Pixel Representation 

Each pixel has three components: Red, Green, 
and Blue 

e.g.  white  (255, 255, 255) 

 black  (0, 0, 0) 

 red  (255, 0, 0) 

 orange (255, 127, 39) 

How many bits do you need to represent each 
value? The RGB values all together? 
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RGB as an int 

Can store all three RGB values in an int. 

 

00000000 11010101 01010001 11100000 

 

 

How do we get the pixels from an image file? 
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Red Green Blue Alpha 
(transparency) 



Step 1: Open an Image File 
import java.io.*; 

import java.awt.image.*; 

import java.awt.*; 

import javax.imageio.ImageIO; 

 

… 

 

File input = new File(filename + ".jpg"); 

//this reads the image using a Java library 

BufferedImage image = ImageIO.read(input); 
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Step 2: Get the Pixels 
int height = image.getHeight(); 

int width = image.getWidth(); 

 

for (int x = 0; x < width; x++) { 

  for (int y= 0; y < height; y++) { 

    int rgb = image.getRGB(x,y); 

    // modify the rgb value somehow 

    image.setRGB(x, y, rgb); 

  } 

} 
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For Example 

Adjust brightness 
• Multiply RGB values by a constant factor 

Make the image greyscale 
• Take average of R, G, and B values for each pixel 

Add a sepia filter 
• Make colours closer to a certain RGB value 

Blur the image 
• Take average over a region in the image 
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FINAL PREPARATION 

You can do it! 
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What's On the Final 
Types (int, String, type casting, wrapper classes, etc.) 
Boolean logic (or, and, not) 
If - else 
Loops (for and while) 
Arrays 
Methods 
Binary numbers (important) 
Reference vs. primitive type 
Bubble sort and its variants that you saw in A4 
Search (linear and binary) 
Object oriented programming (objects, classes, static, public, private, this) 
ArrayList 
Exceptions and file I/O 
Recursion (to the extent you that you saw in A5, A6) 
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What's Not On the Final 

Scratch 

Advanced recursion (e.g., identifying base case vs 
recursive step; recursion vs. iteration, etc.) 

Big-Oh (we didn't cover this in this section) 

Insertion sort, selection sort, merge sort, quicksort 

Linked lists 

Hash tables 

HashSet, HashMap 

Advanced topics that we covered this week 
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Format 

Similar to midterm: 
• T/F 

• Multiple choice 

• Binary questions 

• Coding questions through multiple choice 

You are allowed: 
• 1 double-sided 8.5"x11" crib sheet, hand-written 

or typed 

No electronic devices permitted 
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How To Study 

1. Review slides, practice problems 

2. Review assignments 

3. Create your own crib sheet 

4. Ask questions at office hours, tutorials 
• I will continue to have office hours every week, 

which I will post on the calendar. 

5. Search for previous COMP-202 final exams on 
Google 
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General Suggestions 

• Get good at reading code, tracing its 
execution, and figuring out what it does! 

• Compared to the midterm, the final will be 
more about thinking about how some code 
runs, and less about definitions and the 
mechanics of Java (though some questions 
will still be like this). 
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COURSE SUMMARY 

What have we done? 
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Algorithmic Thinking 

We've learned something very powerful in this 
class: 

• Solving problems algorithmically 

• Communicating precise instructions to a 
computer using a programming language 
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Modelling the World 

We've also started to look at how to model 
things in the world using constructs in Java: 

• Objects in Java 

• Collections such as ArrayList, HashSet, HashMap 

• Relationships between objects, such as by using 
a graph structure 
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Powerful Tools! 

Computers let us process and analyze a lot more 
data than we could ourselves: 

• Information access: search engines, database 
queries 

• Analyze genetic, economic, language, statistical, 
social data 

• Smart and secure storage and transfer of data 

You now have the basic knowledge to 
understand how all of these things work! 

 

 19 



Next Steps 

If you'd like to take further COMP courses: 
COMP 250: Introduction to Computer Science 

COMP 206: Introduction to Software Systems 

COMP 230: Logic and Computability 
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COMP 250: Intro to CS 

Most similar to this course, but in more depth 
and with more theoretical rigour: 

• Java (go through basics quickly) 

• Algorithms – design and analysis 

• Data structure 

• Proving that your code is correct 
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COMP 206: Software Systems 

Learning multiple languages 
• C, Python, Perl 

Useful tools for working with software in 
different environments 

• Debuggers 

• Development tools 

• Keeping track of changes in files 

• Interfacing with the OS 
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COMP 230: Logic and 
Computability 

Theoretical side of CS: 
• Propositional and predicate logic 

• Proof systems 

• Models of computation 

• What problems can a computer solve or not 
solve? Solve efficiently or not solve efficiently? 
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No Time for More CS Courses? 
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It's Okay! 

The best teacher of CS and programming is 
yourself! 

 

Especially since you already know the basic 
concepts behind all of the popular programming 
languages! 
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C# 
using System; 

class Program 

{ 

    public static void Main(string[] args) 

    { 

        Console.WriteLine("Hello, world!"); 

    } 

} 
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Python 

print "Hello, world!" 
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C 
#include <stdio.h> 

  

int main() 

{ 

    printf("Hello, world!\n"); 

} 
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Matlab 

disp('Hello, world!') 
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Good Luck! 
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