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Preface

1 Ocerview of Programming and Problem Solving
1.1 Overview of Programming

How Do We Write a Program[]

1.2 What is a Programming Languagel]
1.3 What is a Computer]

1.4 Problem-Solving Techniques

Ask Questions 15

Look For Things That Are Familiar
Solve by Analogy

Means-Ends Analysis

Divide and Conquer

The Building-Block Approach
Merging Solutions

Mental Blocks: The Fear of Starting
Algorithmic Problem Solving
Summary

Quick Check

Exam Preparation Exercises
Programming Warm-Up Exercises

2 C++ Syntax and Semantics, and the Program
Development Process

2.1 The Elements of C++ Programs
Syntax and Semantics

Syntax Templates

Naming Program Elements: Identifiers
Data and Data Types

Data Storage

The char Data Type

The string Data Type

Naming Elements: Declarations
Taking Action: Executable Statements
Beyond Minimalism: Adding Comments to a Program
2.2 Program Construction

Blocks [0 Compound Statements(]
The C++ Preprocessor

An Introduction to Namespaces

2.3 More About Output

Creating Blank Lines

Inserting Blanks Within a Line
Programming Example

esting and Debugging
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4 Program Input and the Software Design Process
5 Conditions,Logical Expressions,and Selection Control
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10 Simple Data Types:Built-1n and User-Defined
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12 Arrays
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Answers to Selected Exercises
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0000 OO0 Muchofhuman behavior and thought is characterized by logical sequences. Since infancy,
you have been learning how to act, how to do things. And you have learned to expect certain behavior from other
people. On a broader scale, mathematics never could have been developed without logical sequences of steps for
solving problems and proving theorems. Mass production never would have worked without operations taking
place in a certain order. Our whole civilization is based on the order of things and actions. We create order, both
consciously and uncon-sciously, through a process we call programming. This book is concerned with the
programming of one of our tools, the computer. Just as a concert program lists the order in which the players
perform pieces, a computer program lists the sequence of steps the computer performs.From now on, when we use
the words program-ming and program, we mean computer programming and computer program. The computer
allows us to do tasks more effi-ciently, quickly, and accurately than we could by hand-if we could do them by hand
atall. In order to use this powerful tool, we must specify what we want done and the order in which we want it
done. We do this through programming.How Do We Write a Program(]

To write a program, we must go through a two-phase process: problem solving and implementation [J see Figure
1-10 . Problem-Solving Phase 1. Analysis and specification. Understand O define[] the problem and what the
solution must do. 2. General solution [J algorithm . Develop a logical sequence of steps that solves the problem.
3. Verify. Follow the steps exactly to see if the solution really does solve the problem. Implementation Phase 1.
Concrete solution [J program[J . Translate the algorithm into a programming lan- guage. 2. Test. Have the
computer follow the instructions. Then manually check the results. If you find errors, analyze the program and the
algorithm to determine the source of the errors, and then make corrections.Once a program has been written, it
enters a third phase: maintenance.
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