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A breadth-driven approach to CS 2 is designed to give exposure to a variety of topics that will be further developed in subsequent courses for majors, and to give a broad sense of the general themes that run throughout computer science for non-majors. No one area is explored in extraordinary depth, but at the same time, we do not wish simply to enumerate all branches of the field. Instead the aim is to spend sufficient time on a few important themes and topics, such that the connections between areas can be drawn and so that interest in later course topics is fostered.

Our discussion made only a weak assumption that a breadth-driven approach was followed in CS 1. We believe that our suggestions should work for either a linear or single-theme approach as well.

We enumerate below the suggested topics under the assumption that most readers will understand the topic just from the title. The treatment of each would normally be introductory, but to a depth that would articulate at least one result for each area.

Suggested Topics and Sub-Topics 

Theoretical Models

Finite-State Machines

Turing Machines

Computability and uncomputability

Logic

Logic functions and gates

Relations and databases

Program Correctness

Algorithms and Data Structures

Analysis techniques

Abstract Data Types

Linked lists

Stacks, queues, deques, priority queues

Trees, tree searching

Graphs, graph searching

Hash tables

Arbitrary-Precision arithmetic

Programming Language Concepts

Functional languages

Recursion

Object-oriented languages

Grammars (syntax)

Machine Organization and Systems

von Neumann machine model

Memory allocation

Garbage collection

Operating systems functions

Pragmatics

Documentation

Testing

Compile, linking, loading

Make utilities

Version control

Optional Topics

AI algorithms (search optimization, backtracking, …)

Numeric algorithms

Networking

Security and encryption

Concurrency

Simulation

Social Responsibility

A small set of optional topics can be selected at the discretion of the instructor. Investigation of these topics could be undertaken as semi-independent side projects by individual students or groups of students, rather than being lecture topics.

