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Preface

Applications software has become more complex and more sophisticated over the years.
Today, students should think in terms of how to process information to solve a problem.
Problems for the end user are many times complex and require more than one type of
software to achieve an efficient solution. Information processing involves problem-
solving techniques and preplanning before approaching the computer. This book pres-
ents problem-solving techniques for applications including word processing, graphics,
presentation graphics, desktop publishing, spreadsheets, relational database manage-
ment systems, and the integration and automation of these applications.

Students will explore problem solving using applications for a project involving
one or more types of software. They will study a problem and learn the best types of soft-
ware to use for developing components of the solution instead of limiting the solution to
just one specific type of software. When students view a problem through the use of mul-
tiple packages, they are thinking in terms of information processing

This book was written for the beginning to intermediate applications students and
may be used in conjunction with another text, or as a textbook in problem solving in ap-
plications or information processing classes. It is generic in nature, as no one brand of
applications is presented. The book is written to help students find the best solution to a
problem, and not on how to accomplish a task using a specific brand of software. If stu-
dents are able to understand the concepts of various types of software, they can transfer
that knowledge to any specific brand.

The text presents several types of applications concepts, as well as guidelines for
problem design. It also provides specialized planning guides for problem development
that follow the six steps of problem solving presented in Chapter 1. There are examples
and case studies for each type of software presented in designated chapters. These are
for students to follow and complete on a computer, if appropriate to the class. Problems
at the end of the chapter—developed for personal and business use— allow students to
develop their own solutions.
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Organization

The book is divided into six units. Each is separate and may be presented in class in a
different order from that presented in the book. Unit One presents information on prob-
lem solving, types of applications, installing and learning new software, and commonal-
ities among software. Unit Two presents design concepts, graphics concepts, presenta-
tion graphics concepts, and case studies. Unit Three presents concepts and case studies
for word processing and desktop publishing. Unit Four presents concepts and case stud-
ies for spreadsheets, including a chapter on mathematical concepts and functions for use
with the development of spreadsheets. Unit Five presents concepts and case studies for
relational database management systems. Unit Six presents concepts of documents pro-
cessing and integration of types of software, programming concepts for use with appli-
cations, and concepts of automating a project. Included in the appendices are the ASCII
Code, copies of the planning guides, and Otto the Robot who helps students with begin-
ning programming concepts.
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Chapter 1

Introduction to Problem Solving

Overview

Types of Problems

Six Steps to Problem Solving
Problem Solving in Everyday Life
Problem Solving with Computers

Objectives
When you have finished this chapter, you should be able to:

1. Describe the types of problems that can be solved by a computer.

2. List and use the six problem-solving steps to find the best solution for a
problem.

3. Create and describe a solution for a problem with a given knowledge base.

Problem solving is the act of selecting and setting up a method to find the best solution
for a problem. The solution for a problem is the processes involved to solve the prob-
lem. People make decisions every day to solve problems that affect their lives. The prob-
lems may be as unimportant as what to watch on television or as important as choosing
a new profession. If they make a bad decision, then they have wasted time and resources.

It is important to know how to make the best decisions. Problem solving using the
computer requires the same thought processes as for determining solutions in everyday
life. This book is written to help you understand how to solve such problems on a com-
puter. To understand how to create a solution on a computer, we will first examine a prob-
lem in everyday life—since we are most familiar with everyday problems. Then we will
discuss problem solving using a computer. If you can understand how to process a solu-
tion in your own mind, then you will be able to understand how to process the same so-
lution on a computer.

The computer is a tool to help solve a problem, whether it is writing a letter or cre-
ating a database for a company. Preplanning a solution should save time in the long run.
As with any project, it is better to plan the entire process first. For example, architects
create plans before they build a house or an office building, and companies plan assem-
bly lines before they start to construct a car.

The job of an engineer is to design and plan. When you solve a problem on a com-
puter, you become the engineer or the architect who designs and plans the solution. The
same thought process and care should take place when designing and planning a docu-
ment, a slide show, a spreadsheet, or a database as when building a house, designing a
toy, or purchasing a car. The prospect of designing and planning a computer solution may



sometimes seem tedious, but if done right, it should save time and frustrations when fin-
ishing the product on the computer.

> Six Steps to Problem Solving

Identify the problem

Understand the
problem

Identify alternative
solutions

Select best solution

Plan the solution

There are six basic steps used in problem solving. An understanding of each of the fol-
lowing steps is important to find the best solution for a problem.

1. Identify the problem. The first step in problem solving is to identify the prob-

lem. It is hard to solve a problem if you cannot properly identify it. In the class-
room situation, most problems have been identified for you and given to you

"in the form of written assignments or problems out of the book. However,

when you are doing problem solving outside of the classroom, you should
identify the problem before you start to solve it. To begin, write a short para-
graph, sometimes called an abstract or a problem statement, to describe the
problem.

. Understand the problem. Before continuing toward the solution, try to under-

stand what is involved in the problem. This includes understanding the audi-
ence and the knowledge base of the problem requirements, the developer, and
the audience. If you are creating a spreadsheet on the cost of building a house,
then you must first have as part of your knowledge base a working knowledge
of what the cost of building a house entails. If you are setting up a solution for
another person, then you must know the knowledge base of that person. Dif-
ferent terminology and graphics might be used depending on this knowledge
base. For example, you would use a more detailed set of instructions with dif-
ferent terminology to tell someone how to find a restaurant in your city if he
has a limited knowledge of the city than if he knows the city well. When you
work with a computer, its knowledge base is very limited, very exact, and re-
quires you to solve the problem using the knowledge base of the software that
you are using. This knowledge base differs among software packages.

. Identify valid alternative methods to solve the problem. The list of alternatives

should be as complete as possible. You may want to talk to other people to find
other solutions than those you have identified. Alternative solutions must be
acceptable ones. For example, you could go from Denver to Los Angeles by
way of New York; however, this probably would not be an acceptable solution,
unless you also needed to go to New York. The more alternative solutions you
have, the better your chance of selecting the best solution.

. Select the best method to solve the problem from the list of alternative solu-

tions. In this step you need to identify and evaluate the pros and cons of each
possible solution before selecting the best one. To do this, you must first se-
lect criteria for the evaluation. These criteria will serve as the guidelines for
evaluating each solution in order to find the best one.

. Plan the solution. Your plan should include the requirements of the problem

as well as any instructions, a list of things to do, sketches, and so on. The plan
should stay within the knowledge base of the individual, the nature of the au-
dience, and the capabilities and limitations of the computer as defined in step
2. These restrictions can be very limiting especially when working with com-
puters. Planning guides to help plan solutions to problems are included in later
chapters.

4 | Unit One General Concepts of Problem Solving for Information Processing



Evaluate the
solution

6.

Evaluate the solution. To evaluate or test a solution means to check its result
to verify if it is correct, if it meets the requirements specified in the problem
statement, and if it satisfies the needs of the client. A set of criteria is needed
as a guide to evaluate the solution, and should be part of your plan. For exam-
ple, when a person needs a piece of furniture to sleep on, buying a cot may be
a solution, but it may not be satisfactory or meet the requirements of the prob-
lem statement. The criteria for evaluation might include the following: is the
piece of furniture comfortable, is it within a budget, and will it fit the decor of
the room? If the result of the solution for a problem is either incorrect or un-
satisfactory, then the problem solver must revise the solution or start the
process again.

If any one of these six steps is not completed well, the results may be less than desired.

Problem Solving in Everyday Life

People solve problems daily at home, at work, or wherever they go. Problems at home
may include what to cook for dinner, what movie to see, what car to buy, or how to sell
a house. At work, the problems may involve dealing with fellow employees, work poli-
cies, management, or customers. The better the decisions an employee can make, the
more valuable that person is to the company. In each case, the six steps to problem solv-
ing should be followed. Most people use them without even knowing it.

For example, take the problem of what to do this evening.

1.

2.

Identify the problem: How do you and your friends or family want to spend the

evening?

Understand the problem: Even with this problem, the knowledge base of you

and your friends should be considered. Select only the solutions that everyone

involved would know how to do. You probably would not select, as a possible

solution, playing a game of chess if you or any of your friends do not know

how to play chess or if there are more than two of you, since only two can play.

Identify alternative solutions:

. watch television

invite other friends over

play games

go to the movies

rent a video

. play miniature golf

g. g0 to an amusement park

h. go to a party

The list is complete only when you and your friends have exhausted all possi-

ble alternatives.

Select the best solution:

a. Select the criteria for evaluation of the solutions, such as a maximum
amount of money, distance, or time involved.

b. Eliminate unacceptable alternatives, such as those that cost too much or do
not interest one or more of the individuals involved.

c. Specify the pros and cons of each of the remaining alternatives.

d. Evaluate the pros and cons in terms of the criteria set up in step a. Select
the best solution according to these criteria.
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