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This book is aimed at students reviewing for the AP Computer Science A exam. It
would normally be used at the completion of an AP course. However, it contains
a complete summary of all topics for the exam, and it can be used for self-study it
accompanied by a suitable textbook.

The book provides a review of object-oriented programming, algorithm analysis,
and data structures. It can therefore be used as a supplement to first-year college
courses where Java is the programming language, and as a resource for teachers of
high school and introductory college courses.

This fifth edition includes some features of Java 5.0 and later: generic lists and the
enhanced for loop. Static imports and auto-boxing and -unboxing are also discussed in
the book, but these topics will not be tested on the AP exam. The material on object-
oriented programming and design has been expanded to reflect the changing emphasis
of the AP exam. Similar small changes and improvements have been made throughout
the book.

All of the changes introduced by the AP Computer Science Development Commiit-
tee for the 2010-2011 exam have been incorporated into the book. Specifically, new
sections on each of the following have been added:

e the java.util.List interface
e the Java constants Integer .MIN_VALUE and Integer.MAX_VALUE

e static variables.

Additionally, the material on two-dimensional arrays that was formerly for Level AB
students only is now presented in the main text. All students should be able to create,
initialize, modify, and traverse two-dimensional arrays.

Each review chapter is followed by AP exam-style multiple-choice questions with
detailed explanations of the answers.

There is a similarly thorough review of the GridWorld Case Study.

There are three complete practice exams. These exams have been revised to be more
in keeping with the evolution of the actual exams. The exams follow the format of
the AP exam, with multiple-choice and free-response sections. One exam is presented
after the introduction to the book for possible use as a diagnostic test. A diagnostic
chart accompanies this test. Detailed solutions with explanations are provided for all
exams. Two additional exams are provided on the optional CD-ROM. This edition
contains several new questions. There is no overlap of questions between the exams.
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Computer Science: The boring art
of coping with a large number of trivialities.
~Stan Kelly-Bootle, The Devil’s DP Dictionary (1981)

GENERAL INFORMATION ABOUT THE EXAM  EitiiE

i

The AP Computer Science exam is a three-hour written exam. No books, calculators,
or computers are allowed! The exam consists of two parts that have equal weight:

e Section I: 40 multiple-choice questions in 1 hour and 15 minutes.

e Section II: 4 free-response questions in 1 hour and 45 minutes.

Section I is scored by machine—you will bubble your answers with a pencil on a
mark-sense sheet Each question Lorreutly answered is worth 1 point, while incorrect
answers get ; of a point deducted; a question left blank is ignored.

Section II is scored by human readers—you will write your answers in a booklet
provided. Free-response questions typically involve writing methods in Java to solve
a given problem. Sometimes there are questions analyzing algorithms or designing
and modifying data structures. You may be asked to write or design an entire class.
To ensure consistency in the grading, each grader follows the same rubric, and each
of your four answers may be examined by more than one reader. Each question is
worth 9 points, with partial credit awarded where applicable. Your name and school
are hidden from the readers.

Your raw score for both sections is converted to an integer score from 110 5, where 1
represents “Not at all qualified” and 5 represents “Extremely well qualified.” Be aware
that the awarding of AP credit varies enormously from college to college. The exam
covers roughly a one-semester introductory college course.

The language of the AP exam is Java. Only a subset of the Java language will be
tested on the exam. In writing your solutions to the free-response questions, how-
ever, you may use any Java features, including those that are not in the AP sub-
set. For a complete description of this subset, see the College Board website at
http: / fwww.collegeboard.com fstudent ftesting /ap fsubjects.html. Every language topic
in this review book is part of the AP Java subset unless explicitly stated other-
wise. Note that the entire subset is covered in the book, including some new
topics that will be tested on the AP exam, starting in May 2010,

At least one free-response and five multiple-choice questions will be based on the
GridWorld Case Study. The full text of the case study can be found at the College
Board website.
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At the exam, you will be given

A copy of the testable case study code.

A quick reference to the interfaces and “black box” classes of the case study, with
lists of their required methods.

A quick reference to the standard Java interfaces and classes with lists of their
required methods.

s

HINTS FOR TAKING THE EXAM &mEi{iRT

The Multiple-Choice Section  #&##@Es4

Since % of a point is deducted for each wrong answer, don’t guess unless you can
eliminate at least one choice.

You have a little less than two minutes per question, so don’t waste time on any
given question. You can always come back to it if you have time at the end.

Seemingly complicated array questions can often be solved by hand tracing the
code with a small array, two or three elements. The same is true for matrices.

Many questions ask you to compare two pieces of code that supposedly imple-
ment the same algorithm. Often one program segment will fail because it doesn’t
handle endpoint conditions properly (e.g., num == 0). Be aware of endpoint con-
ditions throughout the exam.

Since the mark-sense sheet is scanned by machine, make sure that you erase com-
pletely if you change an answer.

The Free-Response Section FrXAZEHS

Each free-response question is worth 9 points. Take a minute to read through
the whole exam so that you can start with a question that you feel confident
about. It gives you a psychological leg up to have a solid question in the bag.

Don’t omit a question just because you can’t come up with a complete solution.
Remember, partial credit is awarded. Also, if you can’t do part (a) of a question,
don’t omit part (b)—they are graded independently.

In writing solutions to a question, you must use the public methods of classes
provided in that question wherever possible. If you write a significant chunk of
code that can be replaced by a call to one of these methods, you will probably
not receive full credit for the question.

If an algorithm is suggested to solve a problem, just follow it. Don’t reinvent the
wheel.

Don’t waste ime writing comments: the graders generally ignore them. The
occasional brief comment thar clarifies a segment of code is OK.

Points are not deducted for inefficient code unless efficiency is an issue in the
question.

XV
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e Most of the standard Java library methods are not included in the AP subset.
They are accepted on the exam if you use them correctly. However, there is
always an alternative solution that uses the AP subset and you should try to find
it.

e Don’t cross out an answer until you have written a replacement. Graders are
instructed not to read anything crossed out, even if it would have gotten credit.

o Have some awareness that this section is graded by humans. It is in your interest
to have the graders understand your solutions. With this in mind,

- Use a sharp pencil, write legibly, space your answers, and indent correctly.

Use self-documenting names for variables, methods, and so on.

~ Use the identifiers that are given in a question. You will lose usage points
if you persist in using the wrong names.

Write clear readable code. This is your goal. Don’t write one obscure
convoluted statement when you can write two short clear statements. The
APCS exam is not the place to demonstrate that you're a genius.

R A A A

THIS BOOK M m&%
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Each chapter in the book contains a comprehensive review of a topic, multiple-choice
questions that focus on the topic, and detailed explanations of answers. These focus
questions help you to review parts of the Java subset that you should know. A few
questions are not typical AP exam questions—for example, questions that test low-
level details of syntax. Most of the focus questions, however, and all the multiple-
choice questions in the practice exams are representative of actual exam questions.

You should also note that several groups of focus questions are preceded by a single
piece of code to which the questions refer. Be aware that the AP exam will usually
restrict the number of questions per code example to two.

In both the text and questions/explanations, a special code font is used for parts of
the text that are Java code.

//This is an example of code font

A different font is used for pseudo-code.

< Here is pseudo-code font. >

A small number of optional topics that are not part of the AP Java subset are in-
cluded in the book because they are useful in the free-response questions. Sections in
the text and multiple-choice questions that are optional topics are clearly marked as
such.

Three complete practice exams are provided in the book. One exam is at the start of
the book and may be used as a diagnostic test. It is accompanied by a diagnostic chart
that refers you to related topics in the review book. The other two exams are at the
end of the book. There are two additional exams on the optional CD-ROM provided
with the book.

Each of the five exams has an answer key, complete solutions and explanations for
the free-response questions, and detailed explanations for the multiple-choice ques-
tions. There is no overlap in the questions.
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Each practice exam contains at least five multiple-choice questions and one free-
response question on the GridWorld Case Study.

An answer sheet is provided for the Section I questions of each exam. When you
have completed an entire exam, and have checked your answers, you may wish to
calculate your approximate AP score. Use the scoring worksheet provided on the
back of the answer sheet.

An appendix at the end of the book provides a glossary of computer terms that
occasionally crop up on the exam.

A final hint about the book: Try the questions before you peek at the answers.
Good luck!

xvii
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