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How to Use This Book




Introduction


The introduction to this book provides an overview of the format and content of the AP Computer Science A exam.







Diagnostic Test


The full-length practice test at the start of this book serves as a diagnostic test. It is accompanied by an answer key that identifies the correct answer letter, the topic related to each multiple-choice question, and the page in the review chapters that discusses that topic. Detailed answer explanations are provided for all multiple-choice questions, and complete solutions and scoring rubrics are supplied for the free-response questions. You can also use this test as a practice test once you have completed your review.







Review and Practice


Chapter 1 features tips and advice for tackling the multiple-choice and free-response questions on the exam.


Chapters 2 through 8 each contain a comprehensive review of a topic, organized in a way that students and teachers should find very conducive to learning this material. The table below outlines the actual units of the official AP Computer Science A Course and Exam Description and the chapters in this book that cover the topics within each unit.
















	AP Computer Science A Units of Instruction


	Chapters in this Book











	Unit 1: Using Objects and Methods


	Chapter 2: Introductory Java Language Features







	

Chapter 3: Classes and Objects








	Chapter 4: Some Standard Classes (Math, String)







	

Unit 2: Selection and Iteration



	Chapter 2: Introductory Java Language Features







	Chapter 4: Some Standard Classes (String)







	

Unit 3: Class Creation



	Chapter 3: Classes and Objects







	Chapter 5: Program Design and Analysis







	

Unit 4: Data Collections



	Chapter 4: Some Standard Classes (File, Scanner, Wrapper Classes)







	Chapter 6: Arrays and ArrayList Objects







	Chapter 7: Sorting and Searching







	Chapter 8: Recursion










As shown above, Chapter 2 focuses on Introductory Java Language Features with topics that span both Units 1 and 2. Chapter 3 covers Classes and Objects, which are touched upon in Unit 1 and featured more extensively in Unit 3. Chapter 4 covers Some Standard Classes, part of Units 1 and 2 (Math and String classes) and Unit 4 (File, Scanner, and Wrapper classes). Chapter 5 is about Program Design and Analysis, part of Unit 3. Chapters 6, 7, and 8 are all exclusively Unit 4 topics, including Arrays and ArrayList Objects, Sorting and Searching, and Recursion.


Each of these chapters concludes with a set of multiple-choice practice questions that test your understanding of that topic, plus detailed answer explanations for all questions. These questions are designed to help you review parts of the Java subset you should know for test day. A few questions are not typical AP exam questions—for example, questions that test low-level details of syntax. Most of these practice questions, however, and all the multiple-choice questions in the diagnostic and practice tests are representative of actual exam questions. Note that several groups of these practice 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 pseudocode.


< Here is pseudocode font. >


All features of Java that are likely to be tested on the AP exam are covered in this book, including arrays, two-dimensional arrays, strings, list processing, and inheritance in object-oriented programming. A small number of optional topics that are not part of the AP Java subset are included because they are useful for the free-response questions. Sections in the review text and multiple-choice questions that are optional topics are clearly marked as such.







Practice Tests


This book concludes with two full-length practice tests that mirror the actual exam in format and content. Each test is followed by detailed answer explanations for the multiple-choice questions and complete solutions and scoring rubrics for the free-response questions.


Once you complete a test, you may wish to calculate your approximate AP score. Use the scoring worksheet provided at the end of the answer explanations.







Online Practice


There are three additional full-length practice tests online. You may take these tests in practice (untimed) mode or in timed mode. All multiple-choice questions are accompanied by detailed answer explanations, and there are complete solutions and scoring rubrics for the free-response questions.







For Students


This book is designed to prepare you for the AP Computer Science A exam. It would typically be used upon completion of an AP course. However, since it contains a complete summary of all exam topics, you can use it for self-study throughout the school year, along with a suitable textbook or online curriculum. You can also use this book as a supplement to a first-semester college course where Java is the programming language.


Before the AP exam, study the tips in Chapter 1 and attempt as many of the practice tests as you can. Be sure to check out the appendices at the end of the book, which provide glossaries of useful AP Computer Science A and general computer terms that occasionally appear on the exam. One final hint: try the questions before you peek at the answers. Best of luck on exam day!







For Teachers


This book covers the course and exam format outlined in the latest AP Computer Science A Course and Exam Description. It provides a review of object-oriented programming, algorithm analysis, and data structures. You can use this book as a resource in a high school class or an introductory college course, or you can assign practice questions as homework or test material.















Barron’s Essential 5


As you review the content in this book to work toward earning that 5 on your AP COMPUTER SCIENCE A exam, here are five things that you MUST know above everything else:
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Learn the basics. These are presented in Chapter 2. Every AP exam question uses these features. On the exam, free-response Question 1 will focus on methods and control structures. Be familiar with:




	•Identifiers: Rules for naming variables and methods


	•Types: Primitive or built-in types versus reference types


	•Operators: Arithmetic, relational, logical, assignment, and increment and decrement


	•Control structures: conditionals with if and if...else, for loops, enhanced for loops, while loops, and nested loops
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Understand strings. The String class is featured in Chapter 4. You must be able to manipulate strings, which are sprinkled throughout the multiple-choice section of the AP exam, and will be featured in at least one free-response question. Be familiar with:




	•Constructing String objects


	•Concatenation of strings using the + operator


	•Comparison of strings


	•String methods length, substring(start), substring(start, end), indexOf(str)
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Study objects and constructors. These are discussed in Chapters 3 and 4. On the exam, free-response Question 1 will involve writing methods and constructors, while free-response Question 2 will involve class design. You will have to design and implement your own class. Be familiar with:




	•Methods: Constructors, accessors, mutators, and overloaded methods


	•Class methods vs. instance methods


	•The Math class, especially Math.random()
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Know lists and arrays. These are found in Chapter 6. This chapter, which features one-dimensional arrays, two-dimensional (2D) arrays, and ArrayLists, is crucial for the AP exam. You must learn to manipulate a list: search for a given item, delete an item, insert an item. On the exam, free-response Question 3 will involve an ArrayList. Free-response Question 4 will involve a 2D array. Be familiar with:




	•One-dimensional arrays


	•ArrayList, and the methods size, add, get, set, and remove



	•2D arrays. You must learn to access the elements using



	–Row-column traversal


	–Standard and enhanced for loops


	–Traversal of major and minor diagonals


	–Row-by-row array processing
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Understand sorting and searching. The required sorting and searching algorithms are discussed in detail in Chapter 7. Without memorizing code, you must know how these algorithms work. Questions about sorting and searching often come up in the multiple-choice section of the AP exam, and may be featured in free-response questions. Be familiar with:




	•Selection sort


	•Insertion sort


	•Merge sort


	•Linear search


	•Binary search




























Introduction


The AP Computer Science A exam is a three-hour digital exam administered via the College Board’s Bluebook app (as of this printing). No books or calculators are allowed! The exam consists of two parts:




	■Section I: 42 multiple-choice questions in 1 hour and 30 minutes (55% of exam weighting)


	■Section II: 4 free-response questions in 1 hour and 30 minutes (45% of exam weighting)







There is no penalty for wrong answers on the multiple-choice section.





Section I is scored by computer after you’ve finished the exam—you will select your answers in the app. Each question correctly answered is worth 1 point. There are no deductions for incorrect answers, and a question left blank is ignored.


Section II is scored by human readers—you will type your answers into plain text boxes in the app with no code color syntax. 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 will 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. Questions 1 and 2 are each worth 7 points, while Question 3 is worth 5 points and Question 4 is worth 6 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 1 to 5, where 1 represents “Not at all qualified” and 5 represents “Extremely well qualified.” Each year, the percentage of students who earn each score differs slightly. 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. When answering the free-response questions, however, you may use any Java features, including those that are not in the AP subset. For a complete description of this subset, visit the College Board website. Every language topic in this review book is part of the AP Java subset unless explicitly stated otherwise. Note that the entire subset is covered in the book.


For both the multiple-choice and free-response sections of the exam, there will be a Quick Reference available in the testing app. You can look at this ahead of time by consulting the “AP Computer Science A Java Quick Reference” document on the College Board website.















 


Diagnostic Test


The test that follows has the same format as that used on the actual AP exam. There are two ways you may use it:




	
1.As a diagnostic test before you start reviewing. The answer key maps each multiple-choice question to a topic in the book that you should review.


	
2.As a practice test when you have completed your review.





Complete explanations and solutions are provided for both the multiple-choice and free-response questions.





















 


Diagnostic Test




Section I


Time—1 hour and 30 minutes42 Questions




Directions: Determine the best answer to each of the following questions or incomplete statements, and fill in the corresponding circle on the answer sheet. Do not spend too much time on any one problem.







Notes:




	■Assume that the classes in the Quick Reference have been imported where needed.


	■Assume that variables and methods are declared within the context of an enclosing class.


	■Assume that method calls that have no object or class name prefixed, and that are not shown within a complete class definition, appear within the context of an enclosing class.


	■Assume that parameters in method calls are not null unless otherwise stated.










	
1.Consider this inheritance hierarchy, in which Novel and Textbook are subclasses of Book.

[image: Inheritance hierarchy showing Novel and Textbook as subclasses of Book]


Which of the following is a false statement about the classes shown?




	(A)The Textbook class can have private instance variables that are in neither Book nor Novel.


	(B)Each of the classes—Book, Novel, and Textbook—can have a method computeShelfLife, whose code in Book and Novel is identical, but different from the code in Textbook.


	(C)Both Novel and Textbook inherit the constructors in Book.


	(D)If the Book class has a private method called readFile, this method may not be accessed in either the Novel or Textbook classes.







	
2.Consider the following code segment:

[image: ]


Which of the following code segments can replace /* missing code */ to correctly store the number of individual words in the sentence s in the variable count?




	(A)count = s.indexOf(" ");



	(B)count = s.split(" ").length;



	(C)for (int i = 0; i < s.length(); i++)

if (s.substring(i,i+1).equals(" "))    count++;




	(D)for (int i = 0; i < s.compareTo(" "); i++)

count++;









	
3.Consider the following code segment, which is intended to add zero to the end of list every time a certain condition is met. You may assume that list is an ArrayList<Integer> that contains at least one element.

[image: ]


Which of the following errors is most likely to occur?




	(A)ArrayIndexOutOfBoundsException



	(B)IndexOutOfBoundsException



	(C)NullPointerException



	(D)ConcurrentModificationException






Questions 4 and 5 refer to the Card and Deck classes shown below.


[image: ]




	
4.Which of the following represents correct /* implementation */ code for the constructor in the Card class?



	(A)suit = cardSuit;
value = cardValue;



	(B)cardSuit = suit;
cardValue = value;



	(C)Card = new Card(suit, value);



	(D)suit = getSuit();
value = getValue();








	
5.Consider the implementation of a writeDeck method that is added to the Deck class.

[image: ]


Which of the following is correct /* implementation code */?




	I.System.out.println(deck);



	II.for (Card card : deck) 

System.out.println(card);




	III.for (Card card : deck)

System.out.println((String) card);









	(A)II only


	(B)III only


	(C)I and III only


	(D)II and III only







	
6.Refer to the following method that finds the smallest value in an array.

[image: ]


Which replacement(s) for /* some value */ will always result in correct execution of the findMin method?




	I.Integer.MIN_VALUE



	II.Integer.MAX_VALUE



	III.arr[0]








	(A)I only


	(B)II only


	(C)I and III only


	(D)II and III only







	
7.Consider the following loop, where n is some positive integer.

[image: ]


In terms of n, which Java expression represents the maximum number of times that /* perform some action */ could be executed?




	(A)n / 2



	(B)(n + 1) / 2



	(C)n - 1



	(D)(n - 1) / 2








	
8.A method is to be written to search an array for a value that is larger than a given item and return its index. The problem specification does not indicate what should be returned if there are several such values in the array. Which of the following actions would be best?



	(A)The method should be written on the assumption that there is only one value in the array that is larger than the given item.


	(B)The method should be written so as to return the index of every occurrence of a larger value.


	(C)The specification should be modified to indicate what should be done if there is more than one index of larger values.


	(D)The method should be written to delete all subsequent larger items after a suitable index is returned.







	
9.When will method whatIsIt cause a stack overflow (i.e., cause computer memory to be exhausted)?

[image: ]




	(A)Only when x < y



	(B)Only when x ≤ y



	(C)Only when x > y



	(D)The method will never cause a stack overflow.







	
10.The boolean expression a[i] == max || !(max != a[i]) can be simplified to



	(A)a[i] == max



	(B)a[i] != max



	(C)a[i] < max || a[i] > max



	(D)true








	
11.Consider the following code segment.

[image: ]


What is the value of sum as a result of executing the code segment?




	(A)9


	(B)11


	(C)20


	(D)33







	
12.Consider a Clown class that has a no-argument constructor. Suppose a list ArrayList<Clown> list is initialized. Which of the following will not cause an IndexOutOfBoundsException to be thrown?



	(A)for (int i = 0; i <= list.size(); i++)
    list.set(i, new Clown());



	(B)list.add(list.size(), new Clown());



	(C)Clown c = list.get(list.size());



	(D)Clown c = list.remove(list.size());






Refer to the following class for Questions 13 and 14.


[image: ]




	
13.What output will be produced by invoking firstTestMethod for a Tester object?



	(A)3 4 5



	(B)4 5 6



	(C)5 6 7



	(D)No output will be produced. An ArrayIndexOutOfBoundsException will be thrown.







	
14.What output will be produced by invoking secondTestMethod for a Tester object, assuming that testArray contains 3,4,5?



	(A)3 4 5



	(B)4 5 6



	(C)5 6 7



	(D)No output will be produced. An ArrayIndexOutOfBoundsException will be thrown.





Questions 15 and 16 refer to the following information.


A researcher studying the relationship between the environment and human behavior wants to write a program that analyzes large data sets to determine if there’s a link between sudden changes in barometric air pressure and discipline incidents among students at a nearby public school.




	
15.Which of the following data sets would be most appropriate for this researcher to use?



	I.Data set 1 contains an entry for each student who has attended the school for the past ten years. Each entry contains the name of the student, their ID number, and their home address at the time.


	II.Data set 2 contains an entry for each discipline incident at the school for the past ten years. Each entry contains the student ID number, the date and type of infraction, and the name of the administrator who recorded the incident.


	III.Data set 3 contains entries for the hourly barometric pressure at a nearby regional airport for the past thirty years. Each entry contains the date and time of the measurement, the barometric pressure in millibars, and the air temperature in degrees Celsius.







	(A)I and III only


	(B)II and III only


	(C)III only


	(D)I, II, and III







	
16.In this scenario, what is the most significant privacy concern that must be addressed by the researcher?



	(A)A parent of a student at that school will be able to see who enforces discipline the most.


	(B)Barometric pressure data will reveal the location of the school where the data was collected.


	(C)Student discipline data can only be collected and used in accordance with applicable laws.


	(D)Students will begin using weather data to harass other students on social media.







	
17.Consider the following code segment, in which a valid Scanner object named scan has been created:

[image: ]


The text file numbers.txt contains a series of integers, one per line. Which of the following best explains why an error occurs when this code is compiled?




	(A)The ArrayList element type should be int, not Integer.


	(B)The hasNext() method interprets each newline character ("\n") as a null value.


	(C)The next() method returns a String, not an Integer.


	(D)The scan object is closed before the ArrayList nums has been accessed.







	
18.Refer to the doSomething method below.

[image: ]


Which best describes the postcondition for doSomething?




	(A)Removes from list the objects indexed at i and j



	(B)Replaces in list the object indexed at i with the object indexed at j



	(C)Replaces in list the object indexed at j with the object indexed at i



	(D)Interchanges in list the objects indexed at i and j








	
19.Consider the NegativeReal class below, which defines a negative real number object.

[image: ]


Here are some rounding examples:


















	

Negative real number




	

Rounded to nearest integer









	

−3.5




	

 −4









	

−8.97




	

 −9









	

−5.0




	

 −5









	

−2.487




	

 −2









	

−0.2




	

0















Which /* implementation */ of getRounded produces the desired postcondition?




	(A)return (int) (getValue() - 0.5);



	(B)return (int) (getValue() + 0.5);



	(C)return (int) getValue();



	(D)return (double) (getValue() - 0.5);








	
20.Consider the following method.

[image: ]


What will be output as a result of the method call whatsIt(347)?




	(A)47



	(B)734



	(C)743



	(D)347








	
21.A large list of numbers is to be sorted into ascending order. Assuming that a “data movement” is a swap or reassignment of an element, which of the following is a true statement?



	(A)If the array is initially sorted in descending order, then insertion sort will be more efficient than selection sort.


	(B)The number of comparisons for selection sort is independent of the initial arrangement of elements.


	(C)The number of comparisons for insertion sort is independent of the initial arrangement of elements.


	(D)The number of data movements in selection sort depends on the initial arrangement of elements.







	
22.Consider the following code segment:

[image: ]


Which of the following can be used to replace /* missing code */ so that this code segment prints "6.02E22"?




	(A)System.out.println(a - 1);



	(B)System.out.println(a / 10);



	(C)System.out.println(Double.parseDouble(a) / 10);



	(D)System.out.println(Integer.parseInt(a) - 1);








	
23.Consider the code segment

[image: ]


Suppose that the given segment is rewritten in the form


[image: ]


Given that n and k are integers and that the rewritten code performs the same task as the original code, which of the following could be used as


(1) /* condition */and(2) /* assignment statement */?




	(A)(1) n == 1 && n == 4 2)k += n



	(B)(1) n == 1 && n == 4 2)k += 4



	(C)(1) n == 1 || n == 4 2)k += 4



	(D)(1) n == 1 || n == 4 2)k += n








	
24.Which of the following will execute without throwing an exception?



	I.String s = null;

String t = "";


if (s.equals(t))


System.out.println("empty strings?");









	II.String s = "holy";

String t = "moly";


if (s.equals(t))


System.out.println("holy moly!");









	III.String s = "holy";

String t = s.substring(4);


System.out.println(s + t);









	(A)I only


	(B)III only


	(C)I and II only


	(D)II and III only







	
25.Three numbers a, b, and c are said to be a Pythagorean Triple if and only if the sum of the squares of two of the numbers equals the square of the third. A programmer writes a method isPythTriple to test if its three parameters form a Pythagorean Triple:

[image: ]


When the method was tested with known Pythagorean Triples, isPythTriple sometimes erroneously returned false. What was the most likely cause of the error?




	(A)Round-off error was caused by calculations with floating-point numbers.


	(B)An overflow error was caused by entering numbers that were too large.


	(C)c and d should have been cast to integers before testing for equality.


	(D)Bad test data were selected.







	
26.Refer to the following class containing the mystery method.

[image: ]


Which best describes what the mystery method does?




	(A)It sums the elements of arr.


	(B)It sums the products 10*arr[0] + 10*arr[1] + . . . + 10*arr[arr.length-1].


	(C)It builds an integer of the form d1d2d3 . . . dn, where d1 = arr[0],
d2 = arr[1], . . ., dn = arr[arr.length-1].


	(D)It converts the elements of arr to base-10.




Questions 27 and 28 refer to the search method in the Searcher class below.


[image: ]





	
27.Which assertion is true just before each execution of the while loop?



	(A)arr[first] < key < arr[last]



	(B)arr[first] ≤ key ≤ arr[last]



	(C)arr[first] ≤ key ≤ arr[last] or key is not in arr



	(D)key ≤ arr[first] or key ≥ arr[last] or key is not in arr








	
28.Consider the array a with values

4, 7, 19, 25, 36, 37, 50, 100, 101, 205, 220, 271, 306, 321


where 4 is a[0] and 321 is a[13]. Suppose that the search method is called with first = 0 and last = 13 to locate the key 205. How many iterations of the while loop must be made in order to locate it?




	(A)3


	(B)4


	(C)7


	(D)13







	
29.Consider the following RandomList class.

[image: ]


Which represents correct /* code to add integer to list */?




	(A)list[i] = (int) (Math.random() * 101);



	(B)list.add((int) (Math.random() * 101));



	(C)list[i] = (int) (Math.random() * 100);



	(D)list.add(new Integer(Math.random() * 100))








	
30.Refer to method insert described here. The insert method has two string parameters and one integer parameter. The method returns the string obtained by inserting the second string into the first starting at the position indicated by the integer parameter pos. For example, if str1 contains xy and str2 contains cat, then

[image: ]


Method insert follows:


[image: ]


Which of the following is a correct replacement for /* more code */?




	(A)first = str1.substring(0, pos);
last = str1.substring(pos);



	(B)first = str1.substring(0, pos + 1);
last = str1.substring(pos + 1);



	(C)first = str1.substring(0, pos);
last = str1.substring(pos + 1, str1.length());



	(D)first = str1.substring(0, pos);
last = str1.substring(pos, str1.length() + 1);








	
31.A matrix (2D array) is declared as

[image: ]


Consider the following method.


[image: ]


If mat is initialized to be


[image: ]


which matrix will be the result of a call to changeMatrix(mat)?




	(A) 1 -2 -6
 -2 4 5



	(B)-1 2 -6
 2 -4 5



	(C) 1 2 -6
 2 4 5



	(D) 1 2 6
 2 4 5











Use the following program description for Questions 32–34.


A programmer plans to write a program that simulates a small bingo game (no more than six players). Each player will have a bingo card with 20 numbers from 0 to 90 (no duplicates). Someone will call out numbers one at a time, and each player will cross out a number on his card as it is called. The first player with all the numbers crossed out is the winner. In the simulation, as the game is in progress, each player’s card is displayed on the screen.


The programmer envisions a short driver class whose main method has just two statements:


[image: ]


The BingoGame class will have several objects: a Display, a Caller, and a PlayerGroup. The PlayerGroup will have a list of Players, and each Player will have a BingoCard.




	
32.The relationship between the PlayerGroup and Player classes is an example of



	(A)procedural abstraction.


	(B)data encapsulation.


	(C)composition.


	(D)independent classes.







	
33.Which is a reasonable data structure for a BingoCard object? Recall that there are 20 integers from 0 to 90 on a BingoCard, with no duplicates. There should also be mechanisms for crossing off numbers that are called, and for detecting a winning card (i.e., one where all the numbers have been crossed off).



	I.int[] bingoCard; //will contain 20 integers

             //bingoCard[k] is crossed off by setting it to -1.


int numCrossedOff;    //player wins when numCrossedOff reaches 20.




	II.boolean[] bingoCard;   //will contain 91 boolean values, of which

//20 are true. All the other values are false.


//Thus, if bingoCard[k] is true, then k is


//on the card, 0 <= k <= 90. A number k is


//crossed off by changing the value of


//bingoCard[k] to false.


int numCrossedOff; //player wins when numCrossedOff reaches 20.




	III.ArrayList<Integer> bingoCard; //will contain 20 integers.

     //A number is crossed off by removing it from the ArrayList.


     //Player wins when bingoCard.size() == 0.









	(A)I and II only


	(B)I and III only


	(C)II and III only


	(D)I, II, and III







	
34.The programmer decides to use an ArrayList<Integer> to store the numbers to be called by the Caller, but there is an error in the code.

[image: ]


When the programmer tests the constructor of the Caller class, she gets a NullPointerException. Which of these could be the cause of this error?




	(A)The Caller object in the driver class was not created with new.


	(B)The programmer forgot the return statement in getList that returns the list of Integers.


	(C)The declaration of numbers is incorrect. It needed to be

private ArrayList<Integer> numbers = null;




	(D)In the getList method, an attempt was made to add an Integer to an ArrayList that had not been created with new.







	
35.Consider method findSomething below.

[image: ]


Which best describes what method findSomething does? Method findSomething returns true only if




	(A)arrays a and b contain identical elements in the same order.


	(B)arrays a and b are permutations of each other.


	(C)array a contains at least one element that is also in b.


	(D)every element of array a is also in b.







	
36.Consider a program that has a 2D array mat of int values. The program has several methods that change mat by reflecting elements of mat across a mirror placed symmetrically on the matrix. Here are four such methods:

[image: Matrix with middle column 4,3,9 shaded showing left-to-right method Matrix with middle column 4,3,9 shaded showing right-to-left method Matrix with middle row 1,3,5 shaded showing top-to-bottom method Matrix with middle row 1,3,5 shaded showing bottom-to-top method]


Consider the following method that transforms the matrix in one of the ways shown above.


[image: ]


Which method described above corresponds to someMethod?




	(A)mirrorVerticalLeftToRight



	(B)mirrorVerticalRightToLeft



	(C)mirrorHorizontalTopToBottom



	(D)mirrorHorizontalBottomToTop











Refer to the following for Questions 37 and 38.


A word creation game uses a set of small letter tiles, all of which are initially in a tile bag. A partial implementation of a TileBag class is shown below.


[image: ]


Consider the following method in the TileBag class that allows a player to get a new tile from the TileBag.


[image: ]




	
37.Which /* code to swap tile at position size with tile at position index */ performs the swap correctly?



	(A)tiles.set(size, temp);
tiles.set(index, tiles.get(size));



	(B)tiles.set(index, tiles.get(size));
tiles.set(size, temp);



	(C)tiles.swap(index, size);



	(D)tiles.get(size, temp);
tiles.get(index, tiles.set(size));








	
38.Which is true about the getNewTile algorithm?



	(A)The algorithm allows the program to keep track of both used and unused tiles.


	(B)The tiles list becomes one element shorter when getNewTile is executed.


	(C)The algorithm selects a random Tile from all tiles in the list.


	(D)The tiles list contains only tiles that have not been used.







	
39.Consider a method partialProd that returns an integer array prod such that for all k, prod[k] is equal to arr[0] * arr[1] * . . . arr[k]. For example, if arr contains the values {2,5,3,4,10}, the array prod will contain the values {2,10,30,120,1200}.

[image: ]


Consider the following two implementations of /* missing code */.


[image: ]


Which of the following statements is true?




	(A)Both implementations work as intended, but Implementation 1 is faster than Implementation 2.


	(B)Both implementations work as intended, but Implementation 2 is faster than Implementation 1.


	(C)Implementation 1 doesn’t work as intended because the elements of prod are incorrectly assigned.


	(D)Implementation 2 doesn’t work as intended because the elements of prod are incorrectly assigned.










For Questions 40–42, consider the following code segment that is intended to determine the average value of 10,000 positive real numbers stored in a text file named doubles.txt.


[image: ]




	
40.In order to read data from text files, which of the following packages must be imported at the start of the program that contains this code segment?



	
I.java.io.File



	
II.java.io.IOException



	
III.java.util.Scanner








	(A)I only


	(B)II only


	(C)I and II only


	(D)I, II, and III







	
41.Which of the following can be used to replace /* missing code */ so that the code segment correctly stores the average of the list in the variable avg?



	(A)ArrayList<Double> dubs = new ArrayList<Double>();

[image: ]




	(B)double sum = 0.0;

[image: ]




	(C)double avg = 0.0;

[image: ]




	(D)double sum = 0.0;

[image: ]









	
42.The double values in the doubles.txt file are unsorted. Which sorting algorithm would be the fastest at producing a sorted array that contains these values?



	(A)insertion sort


	(B)merge sort


	(C)selection sort


	(D)All three sorting algorithms have the same efficiency.





















Section II


Time—1 hour and 30 minutes


4 Questions




Directions: When answering the four free-response questions that follow, show all your work. Remember that all program segments must be written in Java. Credit for partial solutions will be given.







Notes:




	▪Assume that the classes listed in the Java Quick Reference have been imported where appropriate.


	▪Unless otherwise noted in the question, assume that parameters in method calls are not null and that methods are called only when their preconditions are satisfied.


	▪In writing solutions for each question, you may use any of the accessible methods that are listed in classes defined in that question. Writing significant amounts of code that can be replaced by a call to one of these methods will not receive full credit.













Question 1: Methods and Control Structures


This question uses a password checker to report whether a given password is weak, medium, or strong. The PasswordChecker class is shown below. You will write two methods of the PasswordChecker class.


[image: ]




	(a)Complete the numSymbols method, which finds how many characters in String s are neither letters nor digits.

Two helper methods, numDigits and numLetters, have been provided.




	▪numDigits returns the number of digits in its String parameter.


	▪numLetters returns the number of letters in its String parameter.





The following are some examples showing the use of numDigits, numLetters, and numSymbols.


















	Method Call


	Return Value











	
numDigits("R2@n49")




	
3









	
numLetters("R2@n49")




	
2









	
numSymbols("R2@n49")




	
1









	
numDigits("!?!?")




	
0









	
numLetters("!?!?")




	
0









	
numSymbols("!?!?")




	
4















Complete the numSymbols method. You must use numDigits and numLetters appropriately to receive full credit.







[image: ]




	(b)Write the passwordStrength method. The method returns one of three String values: "strong", "medium", or "weak", depending on the characters of its String parameter p.

Here are the criteria for each type of password. (Assume that the word “symbol” refers to a character that is neither a digit nor a letter.)




	▪A strong password is one with at least 8 characters and at least one digit, one letter, and one symbol.


	▪A medium password has two possibilities:



	∘Between 5 and 8 characters (5 inclusive), at least one of which is a symbol.


	∘8 or more characters, but is missing a digit, letter, or symbol, the second condition for being strong.







	▪A weak password has two possibilities:



	∘Fewer than 5 characters.


	∘Between 5 and 8 characters (5 inclusive), in which none of the characters is a symbol.










Here are some examples.


















	Method Call


	Return Value











	
checkPassword("c@8")




	
weak









	
checkPassword("c1A2b3")




	
weak









	
checkPassword("c/A2b3")




	
medium









	
checkPassword("Two4two?")




	
strong









	
checkPassword("Hot3dog2019")




	
medium















Complete method passwordStrength. Assume that numSymbols works as specified, regardless of what you wrote in part (a).







[image: ]







Question 2: Class Design


This question involves keeping track of details for a world cruise, using a Cruise class. A Cruise object is created with two parameters: the number of people currently signed up for the cruise and the current price.


The Cruise class provides a constructor and the following methods.




	▪setPrice, which can change the price of the cruise.


	▪checkResponse, which increments the count of people if someone has requested the cruise using a phrase that includes the word “cruise”. You may assume all lowercase letters.


	▪calculateRevenue, which returns the number of signups so far multiplied by the current price. Note that if more than 300 people have signed up for the cruise, everyone will receive a $500 discount off the current price. If between 200 and 300 (including 200) people have signed up, everyone will receive a $350 discount off the current price.





The following table contains sample code and corresponding results.


















	Statements and Expressions


	Comments











	
Cruise cr = newCruise(78, 4000);




	
There are 78 signups so far, and the cruise price is $4,000.









	
cr.setPrice(5000);




	
Changes the price to $5,000.









	
cr.checkResponse("world cruise");




	
Increments signup number to 79.









	
cr.checkResponse("ship trip");




	
Does not change number. It is still 78.









	
cr.calculateRevenue();




	
With 79 signups and price $5,000, returns 79 ×5000.









	
Cruise cr1 = newCruise(200, 2000);


cr1.calculateRevenue();




	
Returns 200 ×1650.









	
Cruise cr2 = newCruise(397, 6000);


cr2.calculateRevenue();




	
Returns 397 ×5500.















Write the complete Cruise class, including the constructor and any required instance variables and methods. Your implementation must meet all specifications and be consistent with the examples shown above.







Question 3: Data Analysis with ArrayList



Consider a system for processing names and addresses from a mailing list. A Recipients class will be used as part of this system. The lines in the mailing list are stored in an ArrayList<String>, a private instance variable in the Recipients class. The blank line that separates recipients in the mailing list is stored as the empty string in this list, and the final element in the list is an empty string.


A portion of the mailing list is shown below, with the corresponding part of the ArrayList.


[image: ArrayList slots showing 3 names and addresses]


The Recipients class that processes these data is shown below.


[image: ]




Class information for this question


public class Recipients


private ArrayList<String> lines


public Recipients()


public String getAddress(String name)





Write the getAddress method of the Recipients class. This method should return a string that contains only the address of the corresponding name parameter. For example, if name is "Jack S. Smith", a string containing the three subsequent lines of his address should be returned. This string should contain line breaks in appropriate places, including after the last line of the address. This ensures that the address will have the proper address format when printed by a client class. In the given example of name "Jack S. Smith", the printed version of his address string should look like this:


[image: ]


Complete method getAddress.


[image: ]







Question 4: 2D Array


For this question, you will write a method of a Matrix class that manipulates a 2D array.


In doing so, you will use the reverseArray method shown in the class below.


[image: ]


Consider the following incomplete Matrix class, which represents a 2D matrix of integers. Assume that the matrix contains at least one integer.


[image: ]


Write the Matrix method reverseMatrix. This method reverses the elements of a matrix such that the final elements of the matrix, when read in row-major order, are the same as the original elements when read from the bottom corner, right to left, going upward. Let mat1 be a reference to a Matrix object. The call mat1.reverseMatrix() will change the matrix as shown below.


[image: ]


In writing reverseMatrix, you must call the reverseArray method in the ArrayUtil class.


Complete method reverseMatrix.


[image: ]
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Answer Key Diagnostic Test








The following table identifies the correct answer letter for each multiple-choice question and maps each question to a topic (and its corresponding page number in this book) that you should review.




















	Question


	Correct Answer


	Topic


	Book Page











	
1




	
C




	
Inheritance




	
95









	
2




	
B




	
The split method




	
142









	
3




	
D




	
ConcurrentModificationException




	
218









	
4




	
A




	
Constructors




	
97









	
5




	
A




	
The toString method




	
133









	
6




	
D




	
Integer.MIN_VALUE and Integer.MAX_VALUE




	
64









	
7




	
B




	
for loop




	
73









	
8




	
C




	
Program specification




	
181









	
9




	
B




	
Recursion




	
287









	
10




	
A




	
Boolean expressions




	
73









	
11




	
C




	
2D arrays




	
222









	
12




	
B




	
IndexOutOfBoundsException for ArrayList




	
222









	
13




	
A




	
Passing parameters




	
96









	
14




	
A




	
Passing parameters




	
96









	
15




	
B




	
Appropriate data sets




	
201









	
16




	
C




	
Ethical issues related to data collection




	
201









	
17




	
C




	
Scanner class methods




	
149









	
18




	
D




	
swap method




	
216









	
19




	
A




	
Rounding real numbers




	
63









	
20




	
D




	
Recursion




	
287









	
21




	
B




	
Selection and insertion sort




	
269









	
22




	
C




	
Double class parseDouble method




	
145









	
23




	
D




	
Compound boolean expressions




	
67









	
24




	
D




	
String class equals method


String class substring method




	
135


142









	
25




	
A




	
Round-off error




	
64









	
26




	
C




	
Array processing




	
203









	
27




	
C




	
Assertions about algorithms


Binary search




	
192


272









	
28




	
B




	
Binary search




	
272









	
29




	
A




	
Random integers




	
137









	
30




	
A




	
String class substring method




	
142









	
31




	
A




	
2D arrays




	
222









	
32




	
C




	
Relationships between classes




	
184









	
33




	
D




	
Array of objects


ArrayList




	
213


213









	
34




	
D




	
NullPointerException




	
105









	
35




	
D




	
Traversing an array


The if statement




	
203


71









	
36




	
C




	
Processing a 2D array


Mirror images




	
223


227









	
37




	
B




	
Using ArrayList




	
216









	
38




	
A




	
Using ArrayList




	
216









	
39




	
C




	
One-dimensional arrays




	
202









	
40




	
D




	
Using text files




	
148









	
41




	
B




	
Scanner class




	
149









	
42




	
B




	
Sorting algorithms




	
270




















Answer Explanations




Section I




	
1.(C) Constructors are never inherited. If a subclass has no constructor, the default constructor is generated, which calls the no-argument superclass constructor. If the superclass does not have a no-argument constructor, a compile-time error will occur.


	
2.(B) The split() method returns an array containing each word in the sentence as an element in the array:

[image: ]


The length property on the array returned by split() is 14, which is the correct number of words in the sentence. Choice A is incorrect because it returns the index of the first space in the string, which is at position 4. Choice C gets close at 13, but because it only counts spaces, it misses the last word. Choice D incorrectly uses compareTo() to find the difference in the ASCII values between the first character in the sentence—the double quote character—to the space character, which has a value of 2.




	
3.(D) Changing the size of an ArrayList while traversing it with an enhanced for loop can result in a ConcurrentModificationException being thrown. Thus, you should not add or remove elements during traversal of an ArrayList with an enhanced for loop. Choices A and B are wrong because you are not using indexes in the traversal. Choice C, a NullPointerException, would only be thrown if the list object had not been initialized.


	
4.(A) In the constructor, the private instance variables suit and value must be initialized to the appropriate parameter values. Choice A is the only choice that does this.


	
5.(A) Implementation II works by invoking the toString method of the Card class. Implementation I fails because the default toString method for an array will not print individual elements of the array, just classname@hashcode. Implementation III will cause an error because you cannot cast a Card to a String.


	
6.(D) Since the values in arr cannot be greater than Integer.MAX_VALUE, the test in the while loop will be true at least once and will lead to the smallest element being stored in min. (If all the elements of the array are Integer.MAX_VALUE, the code still works.) Similarly, initializing min to arr[0], the first element in the array, ensures that all elements in arr will be examined and the smallest will be found. Replacement I, Integer.MIN_VALUE, fails because the test in the loop will always be false! There is no array element that will be less than the smallest possible integer. The method will (incorrectly) return Integer.MIN_VALUE.


	
7.(B) The maximum number will be achieved if /* test */ is true in each pass through the loop. So the question boils down to: How many times is the loop executed? Try one odd and one even value of n:

[image: ]


Notice that choice B is the only expression that works for both n = 7 and n = 8.




	
8.(C) Here is one of the golden rules of programming: Don’t start planning the program until every aspect of the specification is crystal clear. A programmer should never make unilateral decisions about ambiguities in a specification.


	
9.(B) When x ≤ y, a recursive call is made to whatIsIt(x-1, y). If x decreases at every recursive call, there is no way to reach a successful base case. Thus, the method never terminates and eventually exhausts all available memory.


	
10.(A) The expression !(max != a[i]) is equivalent to max == a[i], so the given expression is equivalent to a[i] == max || max == a[i], which is equivalent to a[i] == max.


	
11.(C) In this problem, mat.length equals 2, the number of rows in the matrix. Each row is an array of int. Note that arr.length, which isn’t used in the code, is 3. Here’s what the code does: For each array arr in mat, add arr[0] and arr[1] to the sum. Note that when n is 2, the inner for loop terminates, so arr[2], the elements of the third column, are not included in the sum, which equals 3 + 4 + 6 + 7 = 20.


	
12.(B) The index range for ArrayList is 0 ≤ index ≤ size()–1. Thus, for methods get, remove, and set, the last in-bounds index is size()-1. The one exception is the add method—to add an element to the end of the list takes an index parameter list.size().


	
13.(A) The array will not be changed by the increment method. Here are the memory slots:

[image: Memory slots for array before, during, and after method call]


The same analysis applies to the method calls increment(4) and increment(5).




	
14.(A) As in the previous question, the array will not be changed by the increment method. Nor will the local variable element! What will be changed by increment is the copy of the parameter n during each pass through the loop.


	
15.(B) Data sets must be selected based on the available information that is relevant to the study while keeping privacy in mind. Option II contains the discipline data and Option III contains the pressure data, both of which are necessary for the study. Option I contains each student’s name and home address, which are not necessary and raise serious privacy concerns.


	
16.(C) Many countries and U.S. states strictly regulate the collection and use of student data. Any time personal data is used by a program, the software developer must take care to only use data that is relevant so that user privacy is protected. Choice A is incorrect because there is no expectation of privacy for the actions of public employees while they’re at work. Choice B is wrong because the barometric pressure was recorded at an airport, and the location of a public school does not reveal personal information about the students who attended that school. Choice D is incorrect because weather data is publicly available.


	
17.(C) The next() method in the Scanner class always returns a String. This causes a type mismatch in the ArrayList, which is initialized to hold Integer objects. Choice A is incorrect because an ArrayList can only hold reference data types, not primitives such as int. Choice B is incorrect because hasNext()only checks to see if there’s another item to read in a file and interprets all whitespace (spaces, newlines, tabs, etc.) the same. Choice D is incorrect because whether or not the Scanner object has been closed has nothing to do with accessing the elements in the ArrayList.


	
18.(D) The algorithm has three steps:



	
1. Store the object at i in temp.


	
2. Place at location i the object at j.


	
3. Place temp at location j.

This has the effect of swapping the objects at i and j. Notice that choices B and C, while incomplete, are not incorrect. The question, however, asks for the best description of the postcondition, which is found in choice D.
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public class Recilplents

/** The list of lines in the mailing list */
private ArrayList<String> lines;

/** Constructor.

Fill lines with mailing list data.

Postcondition:
* - Each element in lines is one line of the mailing list.
- Lines appear in the list in the same order

that they appear in the mailing list.

*/

public Recipients()

- Blank line separators in the mailing list are stored
as empty strings.

{ /* implementation not shown */ }

/** Returns the address of the recipient with the specified
* name, formatted as follows:

* Jack §. Smith

* 12 Posy Way

* suite 201

*/
public String getAddress(String name)
{/* to be implemented */}

Glendale, CA 91203

//other methods are not shown.
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public class Tester

{

private int[] testArray;

public Tester()

{
testArray = new int[3];
testArray[0] = 3;
testArray[l] = 4;
testArray[2] = 5;

}

/** @param n an int to be incremented by 1 */
public void increment (int n)
{ nes; }

public void firstTestMethod()

: for (int i = 0; i < testArray.length; i++)
{
increment (testarray [i]);
System.out.print (testArray[i] + " ");
}
}
public void secondTestMethod ()
{
for (int element : testarray)
{
increment (element) ;
System.out.print (element + " ");
}
}
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public class RandombList

{

private int([] ranList;

public RandomList ()
{ ranList = getList(); }

/#** @return array with random Integers from 0 to 100

* inclusive */
public int[] getList ()
{
System.out.println("How many integers? ") ;
int listLength = ...; //read user input
int[] list = new int[listLength];
for (int i = 0; i < listLength; i++)
{
/* codetoadd integer to list */
}
return list;
}

/** Print all elements of this list. */
public void printList ()
{ /* implementation not shown */ }
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public class PasswordChecker

{

/** Returns the number of digits in s.

* Precondition: s contains at least one character.
*/

public static int numDigits(String s)

{ /* implementation not shown */ }

/** Returns the number of letters in s.

* Precondition: s contains at least one character.
*/

public static int numLetters(String s)

{ /* implementation not shown */ }

/** Returns the number of characters in s

* that are neither letters nor digits.

* Precondition: s contains at least one character.
*/

public static int numSymbols (String s)

{ /* to be implemented in part (a) */ }

/#** Returns the strength of password p

* as described in part (b).

* Precondition: p contains at least one character.
*/

public static String passwordStrength(String p)

{ /* to be implemented in part (b) */ }

// There may be instance variables, comstructors and
// methods not shown.
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/** Precondition: arr is an array of nonzero length
* and is initialized with int values.

* G@param arr the array to be processed

*/
public static int findMin(int([] arr)

{

@return the smallest value in arr

int min = /* somevalue *
int index = 0;

while (index < arr.length)

{
if (arr(index] < min)
min = arr[index] ;
index++;
}

return min;
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public class TileBag

{

//tiles contains all the tiles in the bag
private ArraylList<Tile> tiles;

//size is the number of not-yet-used tiles
private int size;

//constructors and other methods are not shown.
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public Tile getNewTlle()

{

0) //no tiles left
return null;
(int) (Math.random() * size);

if (size

int index

size--;
Tile temp - tiles.get (index);

/* codeto swap tile at position size with tileat position index */
return temp;





OEBPS/text/nav.xhtml




Table of Contents





		Cover



		Title Page



		Acknowledgments



		Copyright



		About the Authors



		Table of Contents



		How to Use This Book



		Barron’s Essential 5



		Introduction



		Diagnostic Test



		Section I



		Section II



		Answer Key



		Answer Explanations









		Chapter 1: Tips for Taking the Exam



		Tips for the Multiple-Choice Section



		What Is Tested?



		Computational Thinking Practices



		Time Management



		Guessing



		The Java Quick Reference



		An Active Pencil



		Troubleshooting—What’s Wrong with This Code?



		Loop Tracing



		Java Exceptions



		Matrix Manipulation



		Comparing Algorithms



		Mechanics of Answering Multiple-Choice Questions









		Tips for the Free-Response Section



		What Is the Format?



		What Is Tested?



		What Types of Questions Might Be Asked?



		Skill Focus in Free-Response Questions



		The Java Quick Reference



		Time Management



		Grading the Free-Response Questions



		Writing Code



		Maximizing Your Score



		A Caution About Artificial Intelligence















		Chapter 2: Introductory Java Language Features



		Algorithms and Programming



		Application Program Interface (API) and Libraries



		Packages and Classes



		Documentation with Comments









		Identifiers and Data Types



		Identifiers



		Built-in Data Types



		Casting



		Storage of Numbers



		Hexadecimal and Octal Numbers



		Final Variables









		Operators



		Arithmetic Operators



		Relational Operators



		Logical Operators



		Assignment Operators



		Increment and Decrement Operators



		Operator Precedence









		Input/Output



		Input



		Output



		Escape Sequences









		Selection and Iteration



		Selection Control Structures



		Iteration



		Selection and Iteration Algorithms









		Errors and Exceptions



		Chapter Summary



		Multiple-Choice Questions on Introductory Java Language Features



		Answer Explanations









		Chapter 3: Classes and Objects



		Abstraction and Program Design



		Objects



		Classes



		Class Hierarchy



		Superclass and Subclass



		Inheritance Hierarchy









		Public, Private, and Static



		Methods



		Headers



		Types of Methods



		Method Overloading









		Scope



		The this Keyword









		References



		Reference vs. Primitive Data Types



		The Null Reference



		Method Parameters









		Chapter Summary



		Multiple-Choice Questions on Classes and Objects



		Answer Explanations









		Chapter 4: Some Standard Classes



		The Object Class



		The Universal Superclass



		Methods in Object









		The Math Class



		Random Numbers









		The String Class



		String Objects



		Constructing String Objects



		The Concatenation Operator



		Comparison of String Objects



		Indexing String Objects



		Other String Methods



		Special Emphasis









		Wrapper Classes



		The Integer Class



		The Double Class



		Autoboxing and Unboxing



		Comparison of Wrapper Class Objects









		Using Text Files



		The File Class



		The Scanner Class



		Keyboard Input Using Scanner









		Chapter Summary



		Multiple-Choice Questions on Some Standard Classes



		Answer Explanations









		Chapter 5: Program Design and Analysis



		Software Development



		Program Specification



		Program Design



		Program Implementation



		Testing and Debugging



		Program Maintenance









		Object-Oriented Program Design



		Identifying Classes



		Identifying Behaviors



		Determining Relationships Between Classes



		UML Diagrams



		Implementing Classes



		Implementing Methods



		Vocabulary Summary









		Program Analysis



		Program Correctness



		Assertions



		Efficiency



		Reliability



		Impacts of Program Design



		Intellectual Property and Legal Issues









		Chapter Summary



		Multiple-Choice Questions on Program Design and Analysis



		Answer Explanations









		Chapter 6: Arrays and ArrayList Objects



		Ethics of Data Collection



		Algorithmic Bias and Data Quality









		Types of Data Sets



		One-Dimensional Arrays



		Initialization



		Length of Array



		Traversing a One-Dimensional Array



		Array References and Aliasing



		Arrays as Parameters



		Array Variables in a Class



		Array of Class Objects



		Analyzing Array Algorithms









		ArrayList Objects



		The ArrayList Class



		The Methods of ArrayList<E>



		Autoboxing and Unboxing



		Using ArrayList<E>









		Two-Dimensional (2D) Arrays



		Declarations



		Matrix as Array of Row Arrays



		Traversing a 2D Array



		2D Array as a Parameter









		Chapter Summary



		Multiple-Choice Questions on Arrays and ArrayList Objects



		Answer Explanations









		Chapter 7: Sorting and Searching



		Sorts: Selection and Insertion Sorts



		Selection Sort



		Insertion Sort









		Sorting Algorithms in Java



		Linear Search



		Binary Search



		Analysis of Binary Search









		Chapter Summary



		Multiple-Choice Questions on Sorting and Searching



		Answer Explanations









		Chapter 8: Recursion



		Recursive Methods



		General Form of Simple Recursive Methods



		Writing Recursive Methods



		Analysis of Recursive Methods



		Sorting Algorithms That Use Recursion



		Merge Sort



		Quicksort









		Binary Search Using Recursion



		Recursive Helper Methods









		Recursion in 2D Grids



		Sample Free-Response Questions









		Chapter Summary



		Multiple-Choice Questions on Recursion



		Answer Explanations









		Practice Tests



		Practice Test 1



		Section I



		Section II



		Answer Explanations









		Practice Test 2



		Section I



		Section II



		Answer Explanations















		Appendix A Glossary of AP Computer Science A Terms



		Appendix B Glossary of General Computer Terms













Guide





		Cover



		Title Page



		Acknowledgments



		Copyright



		About the Authors



		Table of Contents



		Start of Content



		Appendix A Glossary of AP Computer Science A Terms



		Appendix B Glossary of General Computer Terms













List of Pages





		i



		ii



		iii



		iv



		v



		vi



		vii



		viii



		ix



		x



		xi



		xii



		xiii



		xiv



		xv



		xvi



		1



		2



		3



		4



		5



		6



		7



		8



		9



		10



		11



		12



		13



		14



		15



		16



		17



		18



		19



		20



		21



		22



		23



		24



		25



		26



		27



		28



		29



		30



		31



		32



		33



		34



		35



		36



		37



		38



		39



		40



		41



		42



		43



		44



		45



		46



		47



		48



		49



		50



		51



		52



		53



		54



		55



		56



		57



		58



		59



		60



		61



		62



		63



		64



		65



		66



		67



		68



		69



		70



		71



		72



		73



		74



		75



		76



		77



		78



		79



		80



		81



		82



		83



		84



		85



		86



		87



		88



		93



		94



		95



		96



		97



		98



		99



		100



		101



		102



		103



		104



		105



		106



		107



		108



		109



		110



		111



		112



		113



		114



		115



		116



		117



		118



		119



		120



		121



		122



		123



		124



		125



		126



		127



		128



		129



		130



		131



		132



		133



		134



		135



		136



		137



		138



		139



		140



		141



		142



		143



		144



		145



		146



		147



		148



		149



		150



		151



		152



		153



		154



		155



		156



		157



		158



		159



		160



		161



		162



		163



		164



		165



		166



		167



		168



		169



		170



		171



		172



		173



		174



		175



		176



		177



		178



		179



		180



		181



		182



		183



		184



		185



		186



		187



		188



		189



		190



		191



		192



		193



		194



		195



		196



		197



		198



		199



		200



		201



		202



		203



		204



		205



		206



		207



		208



		209



		210



		211



		212



		213



		214



		215



		216



		217



		218



		219



		220



		221



		222



		223



		224



		225



		226



		227



		228



		229



		230



		231



		232



		233



		234



		235



		236



		237



		238



		239



		240



		241



		242



		243



		244



		245



		246



		247



		248



		249



		250



		251



		252



		253



		254



		255



		256



		257



		258



		259



		260



		261



		262



		263



		264



		265



		266



		267



		268



		269



		270



		271



		272



		273



		274



		275



		276



		277



		278



		279



		280



		281



		282



		283



		284



		285



		286



		287



		288



		289



		290



		291



		292



		293



		294



		295



		296



		297



		298



		299



		300



		301



		302



		303



		304



		305



		306



		307



		308



		309



		310



		311



		312



		313



		314



		315



		316



		317



		318



		319



		320



		321



		322



		323



		324



		325



		326



		327



		328



		329



		330



		331



		332



		333



		334



		335



		336



		337



		338



		339



		340



		341



		342



		343



		344



		345



		346



		347



		348



		349



		350



		351



		352



		353



		354



		355



		356



		357



		358



		359



		360



		361



		362



		363



		364



		365



		366



		367



		368



		369



		370



		371



		372



		375



		376



		377



		378



		379



		380



		381



		382



		383



		384



		385



		386



		387



		388



		389



		390



		391



		392



		393



		394



		395



		396



		397



		398



		399



		400



		401



		402



		403



		404



		405



		406



		407



		408



		409



		410



		411



		412



		413



		414



		415



		416



		417



		418



		419



		420



		421



		422



		423



		424



		425



		426



		427



		428











OEBPS/images/f034-01.jpg
Mr. J. Adams
6 Rose St.
Tthaca, NY 14850

Jack S. Smith

12 Posy Way

suite 201
Glendale, CA 91203

Ms. M.K. Delgado
2 River Dr.
New York, NY 10013

o 1 2 3 1
"Mr. J. Adams" [ "6 Rose St."| "Ithaca, NY 14850" [" "Jack S. Smith"

5 6 7 8 B
"12 Posy Way" | "Suite 201" | "Glendale, CA 91203" | ""] "Ms. M.K. Delgado"
10 11 12

"2 River Dr." | "New York, NY 10013" | "






OEBPS/images/g2.jpg





OEBPS/images/f013-01.jpg
File numbersFile = new File("numbers.txt");
Scanner scan = new Scanner (numbersFile) ;

ArrayList<Integer> nums = new ArrayList<Integers();
while (scan.hasNext())

nums.add (scan.next ()) ;
gcan.close();





OEBPS/images/g3.jpg





OEBPS/images/tit_img.jpg
BARRON’S

THE TRUSTED NAME IN TEST PREP

AP

13TH EDITION






OEBPS/images/g4.jpg





OEBPS/images/g5.jpg





OEBPS/images/f016-01.jpg





OEBPS/images/Cover.jpg
THE TRUSTED NAME IN TEST PREP

UPDATED
for the

NEW EXAM

Computer
Science A

PREMIUM

® 6 full-length practice tests with detailed answer explanations
® Online practice with a timed test option and scoring
® Comprehensive review and practice for all topics on the exam

® Expert tips plus Barron’s “Essential 5” things you need to know

El.. "E SCANNOWTO

ACCESS PREP
Roselyn Teukolsky, M.S., and INCLUDED WITH
Chris Carman, M.S.Ed. E ! THIS BOOK orgoto
AP is a registered trademark of the College Board, which is not affiliated with Barron's ) arrc 3 )

and was not involved in the production of, and does not endorse, this product.






OEBPS/images/stop.jpg
STOP I there is still time remaining, you may review your answers.





OEBPS/images/f006-00.jpg
Novel | Textbook






OEBPS/images/f006-02.jpg
for (Integer num : list)

{

if (<condition>)
list.add(0);





OEBPS/images/f027-02.jpg
Implementation 1
for (int j = 1; j < arr.length; j++)
{
prod[j] = prod[j - 1] * arr[jl;
}
Implementation 2
for (int j = 0; j < arr.length; j++)
for (int k = 0; k <= §; k++)
{

prod (il = prod[j] * arr(k];





OEBPS/images/f040-02.jpg
fn=7

0246  Ans=4

If n

1i=0246 Ans—4





OEBPS/images/f006-01.jpg
int count = 0;
String s = "\"And what is the use of a book,\" thought Alice,
\"without pictures or conversations?\

/* missing code */





OEBPS/images/f023-01.jpg
public class Caller

{

private ArrayList<Integer> numbers;

public caller(

{

numbers = getList();
shuffleNumbers () ;

/** Returns the numbers 0...90 in order

private ArrayList<Integer> getList ()
{ /* implementation not shown */ }

/** shuffle the numbers. */
private void shuffleNumbers ()
{ /* implementation not shown */ }

*/
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public static int(] partialProd{intl] arr)

{

int [] prod
for (int j

new int[arr.length];
0; J < arr.length; j++)

prod(j] = 1;
/* missing code */
return prod;
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public class Matrix

{

private int[][] ma

/#** constructs a matrix of integers. */
public Matrix (int([][] m)
{ mat =m; }

/** Reverses the elements in each row and col of mat.
*/

public void reverseMatrix()

{ /* to be implemented */ }

//other instance variables, constructors and methods are not shown.
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public class NegativeReal

{

private Double negReal;

/#** Constructor. Creates a NegativeReal cbject whose value is num.

*/
public NegativeReal (double num)

@param num a negative real number

{ /* implementation not shown */ }

/** areturn the value of this NegativeReal */
public double getValue ()
{ /* implementation not shown */ }

/** areturn this NegativeReal rounded to the nearest integer */
public int getRounded ()
{ /* implementation */ }
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// postcondition
public static void doSomething(ArrayList<SomeType> list, int i, int j)
{

SomeType temp = list.get(i);

list.set (i, list.get(j));

list.set(j, temp);
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//Returns true if a * a + b * b
public static boolean isPythTriple(double a, double b, double c)

{

¢ * c; otherwise returns false.

double d = Math.sqrt(a * a + b * b);
return d == c;
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public class SomeClass

{

private int[] arr;

/#* Constructor. Initializes arr to contain nonnegative
* integers k such that 0 <= k <=
*/

public SomeClass ()

{ /* implementation not shown */ }

public int mystery()

{
int value = arr[o0];
for (int i = 1; i < arr.length; i++)
value = value * 10 + arr[i];
return value;
}
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public static String insert(String strl, String str2, int pos)

{
string first, last;
/* morecode */
return first + str2 + last;
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ArrayLlst<Double> dubs = new ArrayLlst<Double=();
for (string s : scan.next())

dubs . add (Double. parseDouble (s)) ;
for (double d : dubs)

sum += d;

double avg = sum / dubs.size();
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public class Card

{
private String suit;
private int value; //0 to 12
public Card(String cardsuit, int cardvalue
{ /*implementation*/ }
public String getsuit ()
{ return suit; }
public int getvalue()
{ return value; }
public String toString()
{
String facevalue = "
if (value == 11)
facevalue = "J";
else if (value == 12)
facevalue = "Q";
else if (value == 0)
facevalue = "K";
else if (value == 1)
facevalue = "A";
if (value >= 2 && value <= 10)
return value + " of " + suit;
else
return faceValue + " of " + suit;
}
}

public class Deck

{

private Card[] dec:

public final static int NUMCARDS = 52;

public Deck (
{ /* implementation not shown */ }

/** gimulate shuffling the deck. */
public void shuffle()

{ /* implementation not shown */ }

//other methods are not shown
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/** Precondition: a.length is equal to b.length. */
public static boolean findSomething(int[] a, int(] b)
{

for (int avalue: a)

{
boolean found - false;
for (int bvalue: b)
{
if (bvalue == avalue)
found - true;
}
if (1found)
return false;
}

return true;
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while (scan.hasNext())
avg /= scan.nextDouble () ;
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Flle numbersFile = new File("doubles.txt");
Scanner scan = new Scanner (numbersFile);

/* missing code */
scan.close() ;
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dubs .add (scan.nextDouble () ;
double avg = dubs.sum() / dube.size();
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int ][] mat = {{3,4,5},

int sum = 0;
for (int(] arr: mat)
{
for (int n = 0; n < mat.length; n++)

sum += arr[n];
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public static int whatlslIt(int x, 1nt y)
{
if (x> y)
return x * y,
else
return whatIsTt(x - 1, y);
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/** Returns the strength of password p

* as described in part (b).

*  Precondition: p contains at least one character.
*/

public static String passwordStrength (String p)
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public class Searcher

{

private int[] arr;

/** Constructor. Initializes arr with integers. */
public Searcher ()
{ /* implementation not shown */ }

/** Precondition: arr[first]...arr[last] sorted in ascending order.

*  Postcondition: Returns index of key in arr. If key mot in arr,

- returns -1.
*/
public int search(int first, int last, int key)
{
int mid;
while (first <= last)
{
mid = (first + last) / 2;
if (arr[mid] =- key) //found key, exit search
return mid;
else if (arr(mid] < key) //key to right of arr[mid]
first = mid + 1;
else //key to left of arr([mid]
last = mid -
}
return - //key not in list
}
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public class ArrayUtil

{

/** Reverses elements of array arr.

* Precondition: arr.length > 0.

*  Postcondition: The elements of arr have been reversed.
*/

public static void reverseArray (int([] arr)

{ /* implementation not shown */ }

//other methods are not shown.
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public static void whatslIt(int n)

{
if (n > 10)
whatsIt(n / 10);
System.out.print(n % 10);
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/** Returns the number of characters in s

* that are neither letters nor digits.

* Precondition: 8 contains at least one character.
*/

public static int numSymbols (String s)
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public static vold changeMatrix({int(] ] mat)
{
for (int r = 0; r < mat.length; r++)
for (int ¢ = 0; ¢ < mat([r].length; c++)

if (r c)
mat[r] [c] = Math.abs (mat[r] [c]);
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/** Write the cards in deck, one per line. */
public void writeDeck ()

{

/* implementation code */
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public statlic wvold someMethod(int (][] mat)
{
int height = mat.length;
int numcols = mat [0] .length;
for (int col = 0; col < numCols; col++)
for (int row = 0; row < height/2; row++)
mat [height - row - 1] [col] = mat [row] [col];





