Topics covered in ICS 202
	
	Topic
	Required knowledge from 201 or 202
	Topics where used in ICS 202

	1
	Design Patterns

· Container design pattern

· Searchable Container design pattern

· Iterator design pattern

· Visitor design pattern

· Association design pattern
	· Inheritance

· Abstract classes
· Abstract methods

· Interfaces

· Comparable interface

· Inner classes

· Collections

· Iterators

· Exceptions
	Throughout the course

	2
	Complexity Analysis:

· Analysis of iterative algorithms

· Analysis of recursive algorithms
	· Search algorithms
· Sorting algorithms

· Other algorithms
	Throughout the course

	3
	Linked lists

· Singly-linked lists

· Doubly-linked lists
	· Complexity Analysis
· Inner classes
	Stacks, Queues, Graphs

	4
	Stacks (as Containers)
· Array implementation

· Singly-linked list implementation

Queues (as Containers)
· Array implementation

· Singly-linked list implementation

· Circular-array implementation

Priority Queues 
· Singly-linked list implementation
	· Complexity Analysis
· Arrays

· Singly-linked lists

· Design Patterns

· Exceptions
	· Stacks used in implementing tree iterators
· Priority queues used in Huffman coding

· Priority queues used in four Graph algorithms (Topological Sort, Djkstra's shortest path algorithm, Prim's algorithm, and Kruskal's algorithm)

	5
	Recursion
	· ICS 201 Recursion
· Exceptions
	In most tree algorithms, In some graph traversal algorithms

	6
	Trees and their applications (as Containers or Searchable Containers)
· Binary Trees

· Binary Search Trees (BSTs)

· AVL Trees

· Binary Heaps (array implementation)

· Priority Queues

· Heap Sort

· B  Trees 

· B+ Trees
	· Inheritance

· Abstract classes

· Abstract methods

· Interfaces

· Comparable interface

· Linked lists

· Complexity Analysis

· Design Patterns

· Exceptions
	· Binary Trees used in Huffman Coding/Decoding

· Priority queues used in Huffman coding, 
· Priority queues used in three Graph algorithms(Djkstra shortest path algorithm, Prim's algorithm, and Kruskal's algorithm)

	7
	Graphs and their applications

· Representation and implementation

· Traversals 

· Topological Sort

· Edge Classification

· Cycles and Connectedness

· Connected components and Strongly connected components

· Minimum-cost spanning trees
	· Inheritance

· Abstract classes

· Abstract methods

· Interfaces

· Comparable interface

· Inner classes

· Linked lists

· Arrays

· Complexity Analysis

· Design Patterns
· Exceptions
	

	8
	Data Compression and Decompression

· Huffman coding and decoding

· LZ78 Compression and Decompression algorithms

· LZW Compression and Decompression algorithms
	· Binary Trees

· Association Design Pattern

· Comparable interface

· Hash Tables
· Complexity Analysis

· Exceptions
	

	9
	Hash Tables (as Containers)
· Open-addressing hashing

· Linear probing

· Quadratic probing

· Double hashing

· Separate-chaining hashing

· Rehashing
	· Inheritance

· Comparable interface

· Inner classes

· Arrays

· Singly-linked lists

· Association Design Pattern

· Complexity Analysis

· Exeptions
	

	10
	Introduction to Garbage Collection
	· References
· Objects

· Heap memory
	


