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SYLLABUS 

TINST 310

Computational Problem Solving

I. Credit

5 hours of credit

II. Prerequisite

NONE

III. Course Description

This course covers the fundamental framework for developing computational solutions to a variety of problems encountered in the world.  Computational problems are everywhere and modern life could not go on without means to routinely solve these kinds of problems.  The course first develops the concept of a computational problem; not all problems are solved computationally.  However, many real-world problems are amenable to computational solutions.  This course then explores the methods of analyzing and characterizing problems, and the methods by which a computational solution can be developed.  Computer programming, as a method for specifying and implementing a solution, is introduced, but is not the central feature of this course.  Various types of programming are explored and compared.  The mechanisms used to implement computation are introduced in order to understand how computers work and how the software interacts with the hardware to produce a result.

IV. Course Objectives

A student who successfully completes this course should exhibit the following skills and knowledge:

· Identify various kinds of computational problems as they might occur in their areas of interest. Compare these to non-computational problems

· Understand the methods by which a problem can be analyzed 

· Understand the methods by which a solution to a problem can be designed and specified

· Able to write a simple computer code to solve some kind of problem

· Understand the relationship between data organization and algorithms for manipulating that data

· Construct a small-scale model (paper-based or computer code) of a useful computational solution

· Understand the methods for analyzing the correctness and speed of various algorithms

· Understand the nature of interactive and reactive computing systems in our everyday life.

V. Textbook

The textbook for this course is:

· Harel, D. with Y. Feldman, Algorithmics: The Spirit of Computing, Addison Wesley, ISBN: 0-321-11784-0

VI. Project

Students will complete a project that involves the identification of a computational problem (one in which they are interested), analysis of the problem, specification of the computational solution and a simple implementation of the solution.  Implementations may be either in the form of a computer program, e.g., in a spreadsheet macro, or a paper-based process.  In some cases these projects may be conducted in teams but every student needs to contribute to all aspects of the project.  Every student will give a class presentation on their work.

VII. Grading and Evaluation

Evaluation will include a mixture of homework assignments, midterm exams, project/presentations and a final exam.

Grades in the course will be determined as follows:


Homework

20%


Midterm 1                   15%


Midterm 2                   15%



Project                         20%


Presentation                10%


Final exam                  20%


Total                         100%
VIII. Course Schedule and Assignments (Sample)

	Week
	Topic
	Readings and assignments

	1
	Introduction: What is a computational problem


	Harel: Chapter 1

Finding examples of computational problems in many areas of life

	2
	Algorithmic thinking and data organization


	Harel: Chapter 2

Algorithms, data types and manipulations

Homework: Constructing an algorithm

	3
	Algorithms and data (continued)


	Data organization and the algorithms that perform operations on them.

Exercises in sorting/searching.

Homework: Organizing a search tree

Midterm 1

	4
	Programming languages 
	Harel: Chapter 3

An introduction to BASIC and converting a simple algorithm to a BASIC program. How a computer works and how to make it do what you need.

Homework: Developing an algorithm for inserting data into the search tree

	5
	Programming (continued)
	Writing a program in a spreadsheet

Input/Output and files in BASIC

Homework: A BASIC program to compute averages for a sequence of data

	6
	Algorithmic Methods
	Harel: Chapter 4

Types of problems and algorithmic strategies to solve them

Project kickoff – analyzing the problem domain

Homework: Extending the BASIC program to work on stored sequences (arrays)

	7
	Algorithmic Correctness
	Harel: Chapter 5

Specifying problem solutions that are guaranteed to work

Homework: Formatted output

Midterm 2

	8
	Algorithmic Efficiency

Algorithmic Universality
	Harel: Chapters 6 & 9 (parts indicated by professor)

Simple machines that compute. Visual demonstrations

Project update and review

Homework: Sorting data in the array

	9
	Reactive Systems
	Harel: Chapter 14

Real-world systems and embedded algorithms

Homework: Searching for specific data

	10
	Project Presentations
	


IX. 
Academic Standards

Both the value and the success of any academic activity, as well as the entire academic enterprise, have depended for centuries on the fundamental principle of absolute honesty.  Students assume full responsibility for the content and integrity of the academic work they submit. Although students are encouraged to discuss ideas with others, within the bounds expressed above, individual written assignments must reflect only the individual’s efforts. Reference citations must be used correctly to credit another person’s ideas.

A complete list of Academic Standards is published in the University of Washington Tacoma Catalog. A student who violates Academic Standards for an assignment will receive no credit for that assignment.
IMPORTANT: If you would like to request academic accommodations due to a temporary or

permanent disability, contact Lisa Tice, Manager for Disability Support

Services (DSS) in the Mattress Factory Bldg, Suite 206. An appointment can

be made through the front desk of Student Affairs (692-4400), through

Student Development and Success (692-4501), by phoning Lisa directly at

692-4493 (voice) or 692-4413 (TTY), or by e-mail ltice@u.washington.edu.

Appropriate accommodations are arranged after you've conferred with the

DSS Manager and presented the required documentation of your disability to

DSS.
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