1. Reducing v.s Dividing:
a. Reducing is removing the constraints (ex: making a triangle? first start off by making a square, then remove the constraints placed on square shapes to alter it to a triangular shape) 
b. Dividing the problem is breaking the bigger issue into smaller parts(ex: pretty simple, tackling smaller problems is easier than one big one) this is a more general technique
2. Problem solving techniques:
a. Have a plan:  plan out on paper before actually coding the problem out
b. Restate the problem: explain the problem in your own words (find different ways to look at it. 
c. Start with what you know: if you don't get this your mom failed at raising ou properly
d. Look for analogies: look at similar problems you’ve solved before and apply similar strategies
e. Experiment: try things and observe the results
f. Don’t get frustrated: take a break, or refresh your view on the problem, watch Raiyan try to make popcorn 
3. Memory arrangement of data: Arrays:
a. JAVA:  array in java are allocated in the heap always; because in java arrays are treated as objects
b. C++: Arrays in C++ are allocated by the user, and hence, allocated in either heap or stack memory. They don’t give a fuck about memory overflow, and therefore, you have to manually deallocate memory. In C++ you could accidentally use an index that is out of bounds, which means you might be able to read or write data outside the array
4. Memory arrangement of data: classes/structs:
a. C++: Structs in C++ are allocated wherever the user decides to put it
b. Java: no structs, they are replaced with classes
5. Memory arrangement of data: static attributes:
a. A static variable is a variable that has been defined at the beginning of run time, and remains unchanged throughout. Static attributes belong in the stack; including methods, and primitive data type. 
6. Heap/stack: 
a. Stack is in a position in memory where temporary variables created by functions and stored. Stack works in FILO (first in, last out). 
b. Heap is a region of your computer’s memory that is where dynamically allocated memory lives. In heap you must deallocate memory yourself. (only true for C++, not true for Java)
i. STACK VS HEAP:
1. stack has fast access, and is not needed to de-allocate. Limit is place on stack size that depend on the OS. Heap however,  can be accessed globally, and memory is not used efficiently.
c. Java:
i. Heap: objects are stored on the heap automatically
ii. Stack: primitive types are store on the stack automatically
d. C++:
i. The user decides where to store on heap or stack. 
ii. when you see “New” it means heap.

7. (Heap/Stack) Pass by reference/ pass by value:
a. Pass by Reference: Objects, &, you pass in the exact reference and you can change the values (Assume pass by reference if ‘&’ is seen)
b. allows you to directly use the parameter’s name when using its value in the function
c. In Java, parameters are automatically pass by reference when they are objects.

d. Pass by Value: literally just copies the value of a variable, and has no effect of the original value of the variable
e. in java parameters are automatically pass-by-value when they are primitives.

8. Procedural style of working with objects vs OOP style:
a. Procedural: is all methods that exist outside of the classes and interact with the classes (passes objects as parameters)
b. OOP: All methods that exist inside the class, where they adjust elements of the class making the class do something to itself.
9. Object Behaviour: overloading methods:
a. Overloading methods occurs in the cases when a class has multiple constructors/methods(with same name), each taking in different parameters and possibly doing different things
10. Object Behaviour: constructors:
a. A constructor has the same name of the class. 
b. It is a function that is automatically called when an object instance is created. 
c. You must always have a constructor in Java. 

11. Object Behaviour: this:
a. In java you use ‘this.’ and in C++ you must use ‘this->’.
b. in C++ the arrow is equivalent to ‘this.pointer*’
c. When to use “this.” vs when not to. When you want to use a local variable rather than a global variable. But when you use variables inside a class specific to that class you don’t need “this”. 
d. In Java, the value of “this.” can never be null.
12. Object Behaviour: equals:
a. When we use “==” we compare the memory location of strings or objects or other data and we use “.equals” to compare contents. 
13. Object Behaviour: methods:
a. “Methods are methods, that’s it!” ~ Khoi
b. Methods that are part of objects and do stuff to objects 
14. Reference structures: linked list:
a. If you point to a node == null, you will get a NullPointerException error.
15. Reference structures: linked list
		b. 
16. Reference structures: graphs
17. Reference structures: graphs
18. Goals of class use: encapsulation:
a. organizing code
b. protecting variables from unwanted changes
c. easier to update parts of programs
d. control how user interacts with the class
19. Goals of class use: information hiding (the reason why you use encapsulation)
a. keeps parts of the code hidden from the user.
b. Ensures security of variable to avoid unwanted changes from third party 
20. Goals of class use: reuse
a. An example would be inheritance, where you extend classes to save typing (organization).
21. Goals of class use: encapsulation (*Similar to #18)
22. Abstract data types:
a.  An ADT is a model of a data structure where data is stored but we don't care about any specific implementation of how the data will be stored.
b.  An ADT is a group of attributes and behaviours without a specific purpose in mind.
c.  They can be reused in many contexts
d.  Details about the implementation are abstracted away
e. They take care of the details of the operations so you can focus on what you want to do with them 
f. Example: Graphs can be used in any way because they don’t have a specific data implementation method. For instance, I can put strings or numbers in a node, and label edges something differently.
23. Shallow and deep copying:
a. Dickenson analogy (LOOOOL) 
b. Considering deep copy means to copy literally everything and create a duplicate (unlike shallow copy, which copies only references), I would need to copy the entire ArrayList as well as every single object in that list. A scenario where deep copy would be appropriate would be if you wanted to duplicate a list of objects and make them all keep the exact same elements, methods, etc. and only change a single attribute. Ex: I have a Snowman object list, all with carrots for noses, yet I want to create a duplicate list, but let the snowmen have buttons for noses. I would then create a deep copy of the original and call the new duplicate list SnowmenClone. The only thing that is different from the original are the memory locations, and the nose attribute is defined as button rather than carrot.


24. Advanced OOP: inheritance:
a. Is when you inherit the variables and methods of the class you extend (parent). 
b. Private variables cannot be inherited because khoi has a girlfriend that he decides to spend time with instead of studying 1406 with us :’( 
c. Instead use protected variables because they act as private variables that can still be inherited by subclasses. 
25. Advanced OOP: abstract
a. An abstract class is one that cannot be instantiated. All other functionality of the class still exists, and its fields, methods, and constructors are all accessed in the same manner. You just cannot create an instance of the abstract class.
b. If you extend from an abstract class, you need to implement all abstract data types.
26. Advanced OOP: super:
a. Super is the class you inherit (all classes automatically inherit the object class)
b. Super can be used to call methods (if the method was overwritten) and constructors from the parent class
27. Advanced OOP: access modifiers:
a. Global: Rarely/never used, most likely won’t need to know. 
b. Public: can be accessed by creating an object instance of the class
c. Private: cannot be accessed by creating an object instance of the class and also cannot be inherited (getters and setters need to be implemented to access them)
d. Protected: same as private variables expect can be inherited
28. Event-driven programming:
a. when something happens because of something else (e.g. call a function which calls two other functions)
29. Event-driven programming:
a. MVC- Model, View, Controller.
b. Model- Data that represents items that will eventually be drawn to the screen.
c. View- Code that uses the model to put the items onto the screen using Processing commands.
d. Controller- Subclass of PApplet that sets up the model and view as well as handles user events.
30. Recursion:
a. Recursion - Recursion. 
b. Recursion is the calling of the same function to complete a task (useful for linked list and binary tree)

[bookmark: h.qv32lu28i0nf]Written Questions
This section will focus entirely on Java.  Here is some info about the questions:

1. Written conceptual, goals of class use (4 marks)
2. Written conceptual, polymorphism (5 marks):
a. the ability to process different object types (subclasses) as one uniform object type (parent class) and thus being able to use the same method/attributes for different unique object types that will behave uniquely accordingly. 
b. A list (array list, linked list and etc…) of different sub classes (all extend the same base class) will be morphed into their base class but their perspective methods are called (the methods has to be in the base class - abstract) “SubClassName.getHeight()” iff ‘getHeight()’ was defined in the base class.

c. Type-Casting: 
i. NOTE: You cannot type-cast downwards (cannot cast a parent class to a child class)
ii. Primitives: Changes the value to fit in a new type of box. 
1. ex. (A)b iff A is in a higher hierarchy position than b 
iii. Objects: Changes the reference type but not the object, affecting only what behaviors we have access to.
1. ex. p = (Person)Employee; 
2. here P is still an employee but now it will be treated as a person. 
3. Code reading/drawing, hierarchies (3 marks):
a. In terms of Parent (top of the hierarchy) and Child (bottom of the hierarchy) classes
i. Type Casting: a class can only type cast to itself or to classes above it (losing accuracy)
ii. Instantiating: Classes can only instantiate to itself or classes below it
4. Code reading/drawing, hierarchies and object memory diagrams (4 marks):
Ex:
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5. Code reading, recursion (4 marks):
a. code:

public class fib{  
  	public static int fib(int x){
    	if (x == 0)
      		return 1;
   	 else if(x == 1)
      		return 1;
   	 else
     		 return fib(x-1) + fib(x -2);
 	 }
  
  	public static void main(String[] args){
   	 	System.out.println(fib(0));
   	 	System.out.println(fib(1));
    		System.out.println(fib(54));
 	 }
}

6. Code writing (3 marks)
7. Code writing (4 marks)
8. Written conceptual, polymorphism (4 marks)
9. Code writing (5 marks)
10. Code writing (4 marks)

All code writing will be cummulative in the sense that you need to understand everything you know about object-oriented programming in Java, from basic constructors to advanced OOP.

[bookmark: h.tk6tb2hj97mg]Bonus
Read and take notes on Chapter 7 of Think Like a Programmer (Solving Problems With Code Reuse).  The bonus will cover this topic.

Good Reuse:					Bad Reuse:
Following a blueprint                          			Copying someone else’s work
Magnifies and extends your capabilities		 Falsifies your capabilities
Helps you learn 					Helps you avoid learning
Saves time in the short term and the long term		May save time in the short term but may
lengthen time in the long term
Results in a working program anyway			May result in a program that doesn’t work
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~The good example s better than the bad example, because of the way the classes are set
up and labelled. In the good example. every class is a kind of tree (the superclass) and the
attributes will be contained in each class. The bad example, on the other hand. is a bad example
‘because of the set up/ Iabelling. The bad example has classes that are better considered as
attributes rather than classes. In other words, a “short” is not a “tree” and neither is anything else

i the graph (Bad Example) but, a “pine” is a “Iree” as is everything else in the graph (Good
‘Example).




