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May 1, 2021

Final Exam Spring 2021

Advanced Java

(1) Question 1, 2018

1. This question involves reasoning about a simulation of a frog hopping in a straight line. The frog attempts
to hop to a goal within a specified number of hops. The simulation is encapsulated in the following
FrogSimulation class. You will write two of the methods in this class.

public class FrogSimulation

{

/** Distance, in inches, from the starting position to the goal. */
private int goalDistance;

/** Maximum number of hops allowed to reach the goal. */
private int maxHops;

/** Constructs a FrogSimulation where dist is the distance, in inches, from the starting
*  position to the goal, and numHops is the maximum number of hops allowed to reach the goal.
*  Precondition: dist > 0; numHops = 0
*/

public FrogSimulation(int dist, int numHops)

{

goalDistance = dist;
maxHops = numHops;

/** Returns an integer representing the distance, in inches, to be moved when the frog hops.
*/

private int hopDistance ()

{ /* implementation not shown */ }

/** Simulates a frog attempting to reach the goal as described in part (a).
*  Returns true if the frog successfully reached or passed the goal during the simulation;
* false otherwise.
*/

public boolean simulate()

{ /* tobeimplemented in part (a) */ }



/** Runs num simulations and returns the proportion of simulations in which the frog
*  successfully reached or passed the goal.
*  Precondition: num > 0
%/

public double runSimulations (int num)

{ /* tobeimplemented in part (b) */ }

(a) Write the simulate method, which simulates the frog attempting to hop in a straight line to a goal from
the frog's starting position of 0 within a maximum number of hops. The method returns true if the frog
successfully reached the goal within the maximum number of hops; otherwise, the method returns false.

The FrogSimulation class provides a method called hopDistance that returns an integer
representing the distance (positive or negative) to be moved when the frog hops. A positive distance
represents a move toward the goal. A negative distance represents a move away from the goal. The returned
distance may vary from call to call. Each time the frog hops, its position is adjusted by the value returned by
acall to the hopDistance method.

The frog hops until one of the following conditions becomes true:
e The frog has reached or passed the goal.
e The frog has reached a negative position.
e The frog has taken the maximum number of hops without reaching the goal.

The following example shows a declaration of a FrogSimulation object for which the goal distance is

24 inches and the maximum number of hops is 5. The table shows some possible outcomes of calling the
simulate method.

FrogSimulation sim = new FrogSimulation (24, 5);

Values returned by Final position Return value of

hopDistance () of frog sim.simulate ()
Example 1 5, T, =2, 8, 6 24 true
Example 2 6, 7, 6, 6 25 true
Example 3 6, -6, 31 31 true
Example 4 4, 2, -8 -2 false
Example 5 5, 4; 27 47 3 18 false

Class information for this question

public class FrogSimulation

private int goalDistance
private int maxHops

private int hopDistance ()
public boolean simulate()
public double runSimulations(int num)




Complete method simulate below. You must use hopDistance appropriately to receive full credit.

/** Simulates a frog attempting to reach the goal as described in part (a).
* Returns true if the frog successfully reached or passed the goal during the simulation;
* false otherwise.
*f

public boolean simulate ()

(b) Write the runSimulations method, which performs a given number of simulations and returns the
proportion of simulations in which the frog successfully reached or passed the goal. For example, if the
parameter passed to runSimulations is 400, and 100 of the 400 simulate method calls returned
true, thenthe runSimulations method should return 0.25.

Complete method runSimulations below. Assume that simulate works as specified, regardless
of what you wrote in part (a). You must use simulate appropriately to receive full credit.

/** Runs num simulations and returns the proportion of simulations in which the frog
*  successfully reached or passed the goal.
*  Precondition: num > 0
o

public double runSimulations(int num)

Code:
1 17*
2 * This program is in response to question 1, from the year 2018 in the Final Exam options
3 * Written by Bonnie Somogyi
4 * Date: May 1, 2021
5 27
6
7 package frogsimulation;
8
9 public class FrogSimulation {
10 // Distance, in inches, from the starting position to the goal
2 private int goalDistance;
2
13 // Maximum number of hops to reach the goal
2 private int maxHops;
15
16 B /** Constructs a FrogSimulation where dist is the distance, in inches from the starting
17 * position to the goal, and numHops is the maximum number of hops allowed to reach the goal.
18 * Precondition: dist > @; numHops > ©
19| L */
2 public FrogSimulation (int dist, int numHops)
21| B
22 // constructor for Frog Simulation class
23 goalDistance = dist;
24 maxHops = numHops;

25| L }
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/** Returns an integer representing the distance, in inches to be moved when the frog hops.
*/
private int hopDistance()
{
// declare range, in inches, of possible distances moved
int min = -2;
int max = 10;
int hop;

// generate random integer
hop = ((int)(Math.random() * 100 ) % max + min);

// return the value
return hop;

}

/** simulates a frog attempting to reach the goal as described in part (a).
* Returns true if the frog successfully reached or passed the goal during the simulation;
" false otherwise.

o |
public boolean simulate()
{
// set initial position of simulation
int position = @;
// loop through the hops to increment position based on the hop distance
for (int count = @; count < maxHops; count +4+)
{
position += hopDistance();
// if the position reaches or passes the goal set bool to true
if (position >= goalDistance)
{
return true;
¥
// otherwise, return false
else if (position < 0)
{
return false;
}
}
return false;
¥

/** Runs num simulations and returns the proportion of simulations in which the frog
* successfully reached or passed the goal.
*  Precondition: num > ©
*/

public double runSimulations(int num)

{



76 // declare a counter for the number of successes returned|

77 int countSuccess = 0;

78

79 // loop through the number of simulations run, incrementing counter

80 for (int count = @; count < num; count++)

81 {

82 if(simulate())

83 {

84 countSuccess++;

85 }

86

87 // return the proportion of succesful simulations

88 return (double)countSuccess / num;

ga L !

90

91| public static void main(String[] args) {

92 // declare variable to hold results

93 double results;

94

95 // set simulation parameters

o] FrogSimulation siml = new FrogSimulation(5@, 25);

97 FrogSimulation sim2 = new FrogSimulation(3e, 25);

98

99 // Run each simulation 5 times and display the proportion of succesful runs
100 results = siml.runSimulations(5);

101 System.out.println("The proportion of succesful runs in simulation 1 is: " + results);
102 results = sim2.runSimulations(5);

103 System.out.println("The proportion of succesful runs in simulation 2 is: " + results);
104 L }

105 }
Output:

The proportion of succesful runs in simulation 1 is: 0.4
The proportion of succesful runs in simulation 2 is: 0.6
BUILD SUCCESSFUL (total time: 0 seconds)



(2.) Question 1, 2019

1. The APCalendar class contains methods used to calculate information about a calendar. You will write two
methods of the class.

public class APCalendar

{

/** Returns true if year isaleap yearand false otherwise. */
private static boolean islLeapYear(int year)
{ /* implementation not shown */ '}

/** Returns the number of leap years between yearl and year2, inclusive.
*  Precondition: 0 <= yearl <= year2

*/

public static int numberOfl.eapYears (int yearl, int year2)
{ /% tobe implemented in part (a) */ }

/** Returns the value representing the day of the week for the first day of year,
* where 0 denotes Sunday, 1 denotes Monday, ..., and & denotes Saturday.
*/

private static int firstDayOfYear(int year)

{ /* implementation not shown */ }

/** Returns n, where month, day, and year specify the nth day of the year.
* Returns 1 forJanuary | (month = 1, day = 1) of any year.

*  Precondition: The date represented by month, day, year isa valid date.
*/
private static int dayOfYear(int month, int day, int year)
{ /* implementation not shown */ }

/** Returns the value representing the day of the week for the given date

* (month, day, year), where 0 denotes Sunday, 1 denotes Monday, ...,
* and & denotes Saturday.

*  Precondition: The date represented by month, day, year isavalid date.
*/

public static int dayOfWeek (int month, int day, int year)
{  /* tobeimplemented in part (b) */ }

// There may be instance variables, constructors, and other methods not shown.



(a) Write the static method numberOfLeapYears, which returns the number of leap years between
yearl and year2, inclusive.

In order to calculate this value, a helper method is provided for you.

e isleapYear (year) returns true if year isaleap yearand false otherwise.

Complete method numberOfLeapYears below. You must use isLeapYear appropriately to
receive full credit.

/** Returns the number of leap years between yearl and year2, inclusive.
*  Precondition: 0 <= yearl <= year2
*y

public static int numberOflLeapYears(int yearl, int year2)

(b) Write the static method dayOfWeek, which returns the integer value representing the day of the week for
the given date (month, day, year), where 0 denotes Sunday, 1 denotes Monday, ..., and 6
denotes Saturday. For example, 2019 began on a Tuesday, and January 5 is the fifth day of 2019. As a result,
January 5, 2019, fell on a Saturday, and the method call dayOfWeek (1, 5, 2019)
returns 6.

As another example, January 10 is the tenth day of 2019. As a result, January 10, 2019, fell on a Thursday,
and the method call dayOfWeek (1, 10, 2019) returns 4.

In order to calculate this value, two helper methods are provided for you.

e firstDayOfYear (year) returns the integer value representing the day of the week for the first
day of year, where 0 denotes Sunday, 1 denotes Monday, ...,and 6 denotes Saturday. For
example, since 2019 began on a Tuesday, firstDayOfYear (2019) returns 2.

e dayOfYear (month, day, year) returnsn, where month, day, and year specify the
nth day of the year. For the first day of the year, January 1 (month = 1, day = 1), the value
1 is returned. This method accounts for whether year is a leap year. For example,
dayOfYear (3, 1, 2017) returns 60, since 2017 is not a leap year, while
dayOfYear (3, 1, 2016) returns 61, since 2016 is a leap year.

Class information for this question

public class APCalendar

private static boolean isLeapYear (int year)
public static int numberOfLeapYears (int yearl, int year2)
private static int firstDayOfYear (int year)
private static int dayOfYear (int month, int day, int year)
public static int dayOfWeek (int month, int day, int year)




Complete method dayOfWeek below. You mustuse firstDayOfYear and dayOfYear
appropriately to receive full credit.

/**

*
*
*
*f
public static int dayOfWeek (int month, int day, int year)

Returns the value representing the day of the week for the given date

(month, day, year), where 0 denotes Sunday, 1 denotes Monday, ...,
and 6 denotes Saturday.

Precondition: The date represented by month, day, year is a valid date.

* Question #1, 2019
* Written by: Bonnie Somogyi
* Date: May 1, 2021

package questionlyear2019;

B import java.util.Scanner;

public class QuestionlYear2019 {

public static void main(String[] args) {

// create Scanner object for user input
Scanner input = new Scanner(System.in);

// get user input

System.out.print("Enter the month: ");

int month = Integer.parseInt(input.nextLine());
System.out.print("Enter the day: ");

int day = Integer.parseInt(input.nextLine());
System.out.print("Enter the year: ");

int year = Integer.parseInt(input.nextLine());

// create calendar objects
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APCalendar datel
APCalendar date2

new APCalendar(5, 24, 2020);

// Display information
datel.display();
date2.display();|

new APCalendar(month, day, year);

}

package questionlyear2019;
B import static java.lang.Math.abs;

public class APCalendar {
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// variables for the date
private int day;

private int month;
private int year;

// constructor
public APCalendar(int m, int d, int y)

{
month = m;
day = d;
year = y;
}

/** Returns true if year is a leap year and false otherwise. */
private static boolean isLeapYear (int year)

{

// set boolean value to false
boolean isLeap = false;

// loop to calculate if year passed is leap year
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}

/** Returns the number of leap years between yearl and year2, inclusive.

if (year % 4 == 0)

{
if (year % 100 == @)
{
if (year % 400 == @)
islLeap = true;
else
isLeap = false;
}
else
isLeap = true;
¥
else
{
isLeap = false;
¥

return islLeap;

* Precondition: @ <= yearl <= year2

*/

public static int numberofLeapYears(int yearl, int year2)

{

}

/** Returns the value representing the day of the week for the first day of the year,
..., and 6 denotes Saturday.

*

// figure out the span of years to calculate

int count = (year2 - yearl);

// leap year counter
int leap = 0;

// year to check
int checkyear = yeari;

// loop through the count to determine if the years are leap years

for (int x = @; x <= count; x++)

{

// check if the year entered is a leap year, if so increment counter

if (isLeapYear(checkyear) == true)
leap++;

¥

// increment the year to check

checkyear++;

}

// return the count of leap years
return leap;

where @ denotes Sunday, 1 denotes Monday,



76| L */

77 private static int firstDayofvear (int year)

78| & {

79 // declare the variables

80 int k = 1;

81 int m=1;

82 int F;

83 year = year - 1;

84

85 // convert the year into two variables for century and year

86 String s = Integer.toString(year);

87 String cent = s.substring(e, 2);

88 String yy = s.substring(3, 4);

89 int D = Integer.parseInt(yy);

90 int C = Integer.parseInt(cent);

91

92 // Use Zeller's rule to calculate the day. Since month is January subtract 1 from the year
93 F=k+ ((13 * m-1)/5) + D + (D/4) + (C/4) - 2*C;

94 F=F%7;

95 F = abs(F);

96 return F;

97 L }

98

99 /** Returns n, where month, day, and year specify the nth day of the year.

100 T] * Returns 1 for January 1 (month = 1, day = 1) of any year.

101 * Precondition: The date represented by month, day, year is a valid date.
102 L */

103 private static int dayofyvear(int month, int day, int year)

104 o= {

105 // declare an array to hold days in a month

106 int days[] = {31, 28, 31, 30, 31, 3@, 31, 31, 30, 31, 30, 31};
107

108 // account for leap years

109 if (month > 2 && 1isLeapYear(year) == true)

110 {

111 ++day;

112

113 // add the days of the previous months

114 while (--month > @)

115 {

116 day = day + days[month - 1];

117 }

118 return day;

119 L }

120

121 © /** Returns the value representing the day of the week for the given date
122 * where @ denotes Sunday, 1 denotes Monday, ...,

123 * and 6 denotes Saturday.

124 * Precondition: The date represented by month, day, year is a valid date.
125 L */



@ public static int dayofweek(int month, int day, int year)

127| @ {
128 // declare the variables
129| int k = day;
130 int m = month;
131 int F;
132|
133 if (m==1 ] im==2)
134
135 year = year-1;
136 }
137
138 // convert the year into two variables for century and year
139 String s = Integer.toString(year);
140 String cent = s.substring(e, 2);
141 String yy = s.substring(3, 4);
142 int D = Integer.parseInt(yy);
143 int C = Integer.parseInt(cent);
144
145 // Use Zeller's rule to calculate the day. Since month is January subtract 1 from the year
146 F=k+ ((13 * m-1)/5) + D + (D/4) + (C/4) - 2*C;
147 F=F%7;
148 F = abs(F);
149 return F;
150| L }
151
152 public void display()
153 {
Q System.out.println("\n" + Vear + " is a leap year: " + isLeapYear(year));
155 System.out.println("This is day " + dayofyvear(month, day, year) + " of " + year);
156 System.out.println("It is day # " + dayOfWeek(month, day, year) + " of the week.");
157 System.out.println("There are " + numberOfLeapYears(2000, year) + " leap years between "
158 + "the year 2000 and " + year);
159 System.out.println("The first day of " + year + " was day # " + firstDayofYear(year) + " of the week.");
160
161 } g

Output:



run.

Enter the month: 10
Enter the day: 17
Enter the year: 2021

2021 is a leap year: false

This is day 290 of 2021

It is day # 1 of the week.

There are € leap years between the year 2000 and 2021
The first day of 2021 was day # 4 of the week.

2020 is a leap year: true

This is day 145 of 2020

It is day # 1 of the week.

There are € leap years between the year 2000 and 2020
The first day of 2020 was day # 0 of the week.

BUILD SUCCESSFUL (total time: 9 seconds)



(3)

Question 2, 2019

2. This question involves the implementation of a fitness tracking system that is represented by the
StepTracker class. A StepTracker objectis created with a parameter that defines the minimum
number of steps that must be taken for a day to be considered active.

The StepTracker class provides a constructor and the following methods.

e addDailySteps, which accumulates information about steps, in readings taken once per day

e activeDays, which returns the number of active days

e averageSteps, which returns the average number of steps per day, calculated by dividing the
total number of steps taken by the number of days tracked

The following table contains a sample code execution sequence and the corresponding results.

Statements and Expressions Value Returned Comment
(blank if no
value)
StepTracker tr = new Days with at least 10,000 steps are considered
StepTracker (10000) ; active. Assume that the parameter is positive.

tr.activeDays () ; 0 No data have been recorded yet.

When no step data have been recorded, the
tr.averageSteps () 0.0 averageSteps method returns 0. 0.
tr.addDailySteps (9000) ; Thlb 15 too few steps for the day to be considered

active.
tr.addDailySteps (5000) ; Th1~. is too few steps for the day to be considered

active.
tr.activeDays () ; 0 No day had at least 10,000 steps.
tr.averageSteps|() ; 7000.0 The average number of steps per day is (14000 / 2).
tr.addDailySteps (13000} ; This represents an active day.

. . Of the three days for which step data were entered,
tr.activeDays(); ! one day had at least 10,000 steps.
tr.averageSteps(); 9000.0 The average number of steps per day is (27000 / 3).
tr.addDailySteps (23000) ; This represents an active day.
tr.addDailySteps (1111) ; Thl_s is too few steps for the day to be considered

active.

. . Of the five days for which step data were entered,
tr.activebays () ; 2 two days had at least 10,000 steps.
tr.averageSteps|() ; 10222.2 The average number of steps per day is (51111 /5).

Write the complete StepTracker class, including the constructor and any required instance variables and
methods. Your implementation must meet all specifications and conform to the example.

Code:




* Question 2, Year 2019
* Written by: Bonnie Somogyi
* Date: May 1, 2021
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package question2year2019;

public class Question2Year2019 {

public static void main(String[] args) {

// Create a step tracker that has a 10,000 step active
StepTracker tr = new StepTracker(10000);

System.out.println("Active days: " + tr.activeDays());
System.out.println("Average steps: " + tr.averageSteps());
System.out.println("Adding 9000 steps.");
tr.addDailySteps(9000);

System.out.println("Adding 5000 steps.");
tr.addDailySteps(5000);

System.out.println("Number of active days: " + tr.activeDays());
System.out.println("Average steps: " + tr.averageSteps());
System.out.println("Adding 13000 steps.");
tr.addDailySteps(13000);
System.out.println("Number of active days:

+ tr.activeDays());

System.out.println(“Average steps: " + tr.averagesSteps());
System.out.println("Adding 23000 steps.”);
tr.addDailySteps(23000);

System.out.println("Adding 1111 steps.”);
tr.addbailySteps(1111));

System.out.println("Number of active days: + tr.activeDays());
System.out.println("Average steps: " + tr.averagesteps());



] package question2year2019;
2
3 public class StepTracker {
Q // declare instance variables
5 private int activeSteps = 0;
6 private int totalSteps = ©;
7 private int totalDays = ©;
8 private int activeDays = 0;
9
10
11 // Constructor that accepts the number of steps to be considered active
12| @ public StepTracker(int s){
13 activeSteps = s;
14 L }
15
16 // This method accumulates information about the steps in readings taken once per day
17 o public void addpailysteps(int s){
18 // check if steps are active
19 if (s >= activeSteps){
20 activeDays++;
21 }
22 // keeps a running total of steps
23 totalSteps += s;
24
25 // keep track of the number of days tracked
26 totalDays++;
27
28
29 }
30
31 // This method returns the number of active days
32 public int activeDays(){
33 T return activeDays;
34 }
35
36 // This method returns the average number of steps per day, calculated by dividing the total number of
37 // steps by the number of days tracked.
38 © public double averageSteps(){
39 // calculate the average number of steps
40 if (totalbays == @){
41 return 0.0;
42 }
43 else {
44 double average = (double)totalSteps / totalDays;
45 return average;
46 }
a7 L }
48 }

Output:



run:

Active days: 0

Average steps: 0.0
Adding 9000 steps.
Adding 5000 steps.
Number of active days: 0
Average steps: 7000.0
Adding 13000 steps.
Number of active days: 1
Average steps: 5000.0
Adding 23000 steps.
Adding 1111 steps.
Number of active days: 2
Average steps: 10222.2
BUILD SUCCESSFUL (total time: 0 seconds)



(4.) Question 3, year 2019

3. Many encoded strings contain delimiters. A delimiter is a non-empty string that acts as a boundary between
different parts of a larger string. The delimiters involved in this question occur in pairs that must be balanced,
with each pair having an open delimiter and a close delimiter. There will be only one type of delimiter for each
string. The following are examples of delimiters.

Example |
Expressions in mathematics use open parentheses " (" and close parentheses ") " as delimiters. For each

open parenthesis, there must be a matching close parenthesis.

(x +y) *5 is a valid mathematical expression.

(x + (y) is NOT a valid mathematical expression because there are more open delimiters
than close delimiters.

Example 2
HTML uses <B> and </B> as delimiters. For each open delimiter <B>, there must be a matching close

delimiter </B>.

<B> Make this text bold </B> is valid HTML.

<B> Make this text bold </UB> is NOT valid HTML because there is one open
delimiter and no matching close delimiter.



In this question, you will write two methods in the following Delimiters class.

public class Delimiters

{

/** The open and close delimiters. */
private String openDel;
private String closeDel;

/** Constructs a Delimiters object where open is the open delimiter and close is the
*  close delimiter.

*  Precondition: open and close are non-empty strings.

Wl

public Delimiters(String open, String close)

{

openDel = open;
closeDel = close;

}

/** Returns an ArrayList of delimiters from the array tokens, as described in part (a). */
public ArrayList<String> getDelimitersList (String[] tokens)
{ /* tobeimplemented in part (a) */ }

/** Returns true if the delimiters are balanced and false otherwise, as described in part (b).
*  Precondition: delimiters contains only valid open and close delimiters.
*f

public boolean isBalanced (ArrayList<String> delimiters)

{ /* tobeimplemented in part (b) */ }

// There may be instance variables, constructors, and methods that are not shown.



(a) A string containing text and possibly delimiters has been split into rekens and stored in
String[] tokens. Each token is either an open delimiter, a close delimiter, or a substring that is not a
delimiter. You will write the method getDelimitersList, whichreturns an ArrayList
containing all the open and close delimiters found in tokens in their original order.

The following examples show the contents of an ArrayList returned by getDelimitersList for
different open and close delimiters and different tokens arrays.

Example |
openDel: " ("
closeDel: ")"
tokens: I wn I "X + y" I wym [ "% g
ArrayList I W [ ) |
of delimiters:
Example 2

openbDel: "<g>"

closeDel: "</g>"

tokens: | u“q}u | an | u{/q}u | Ngot | ||€/q}|| |
ArrayLiSt " " " " " "
of delimiters: | <q> | "</g>" | "</q> ]

Class information for this question

public class Delimiters

private String openDel
private String closeDel

public Delimiters(String open, String close)
public ArrayList<String> getDelimitersList (String[] tokens)
public boolean isBalanced (ArraylList<Strings> delimiters)

Complete method getDelimitersList below.

/** Returns an ArrayList of delimiters from the array tokens, as described in part (a). */
public ArraylList<String> getDelimitersList (String[] tokens)



(b) Write the method isBalanced, which returns true when the delimiters are balanced and returns
false otherwise. The delimiters are balanced when both of the following conditions are satisfied;
otherwise, they are not balanced.

1. When traversing the ArrayList from the first element to the last element, there is no point at
which there are more close delimiters than open delimiters at or before that point.

2. The total number of open delimiters is equal to the total number of close delimiters.

Consider a Delimiters object for which openDel is "<sup>" and closeDel is "</sup>".
The examples below show different ArrayList objects that could be returned by calls to
getDelimitersList and the value that would be returned by a call to isBalanced.

Example |
The following example shows an ArrayList for which isBalanced returns true. Astokens are

examined from first to last, the number of open delimiters is always greater than or equal to the number of
close delimiters. After examining all tokens, there are an equal number of open and close delimiters.

| "<sup>" | "<gup>" [ "< /sup>" [ "<sup>" [ "-:fsup:-" I Il{{"sup}ll |

Example 2
The following example shows an ArrayList for which isBalanced returns false.

| "<sup>" | "</sup>" | "</sup>" | "<sup>" |

T
When starting from the left, at this point, condition 1 is violated.

Example 3
The following example shows an ArrayList for which isBalanced returns false.

T

At this point, condition | is violated.

Example 4
The following example shows an ArrayList for which isBalanced returns false because the

second condition is violated. After examining all tokens, there are not an equal number of open and close
delimiters.

l "<sup>" | "<sup>" | "</sup>" |




Class information for this question

public class Delimiters

private String openDel
private String closeDel

public Delimiters(String open, String close)
public ArrayList<String> getDelimitersList (String[] tokens)
public boolean isBalanced (ArrayList<String> delimiters)

Complete method isBalanced below.

/** Returns true if the delimiters are balanced and false otherwise, as described in part (b).
*  Precondition: delimiters contains only valid open and close delimiters.
%/

public boolean isBalanced (ArrayList<String> delimiters)

Code:
1 2 /¥
2 * Question 3, Year 2019
3 * Written by: Bonnie Somogyi
4 * Date: May 1, 2021
5 e |
6
7 package question3year2019;
8
9 T import java.util.Arraylist;
10 import java.util.Scanner;
i1 1
12 public class Question3Year2019 {
13
14 © public static void main(String[] args) {
15 // create input object to gather user input
16 Scanner input = new Scanner(System.in);
17
18 // get user input
19 System.out.print("Enter phrase with delimeters: ");
20 String str = input.nextLine();
21
22 // Create a string of the individual elements entered
23 Sstring[] token = str.split("(?!7)");
24
25 // Create delimiter object
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27
28
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31
32
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34
35
36
37
38
39
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Delimiters dell = new Delimiters("(", ")");

// create array list using input values
ArraylList<String> delim = new ArrayList<String>();
delim = dell.getDelimiterList(token);

// print array list
for (String delimiter : delim){
Ssystem.out.println("Delimiter = " + delimiter);

¥
// check for balance
System.out.println("The delimiters are balanced: " + dell.isBalanced(delim));

}

package question3year2019;
import java.util.ArraylList;

public class Delimiters {
/**The open and close delimiters. */
private String openbDel;
private String closeDel;

/** Constructs a Delimiters object where open is the open delimiter and close is the
* close delimiter.
* Precondition: open and close are non-empty strings.
v/
public Delimiters(String open, String close){
openDel = open;
closeDel = close;

}

/** Returns an ArrayList of delimiters from the array tokens, as described in part (a). */
public ArrayList<String> getDelimiterList (String[] tokens){
ArrayList<String> delim = new ArrayList<String>();

for (String str : tokens){
if (str.equals(openDel) || str.equals(closeDel)){
delim.add(str);



26 }
27 }
28 return delim;
29 L }
30
31 o /** Returns true if the delimiters are balanced and false otherwise, as described in part(b).
32 * Precondition: delimiters contains only valid open and close delimiters.
33 L =/
@ = public boolean isBalanced(ArraylList<String> delimiters){
35 // declare and initialize counters
36 int openCount = @;
37 int closeCount = @;
38
39 // cycle through the ArraylList
40 for (String str : delimiters){
41 if (str.equals(openbDel)){
42 openCount++; // increment open delimiter counter
43 1
44 else{
45 closeCount++; // increment close delimiter counter
46 }
47
48 if (closeCount > openCount){
49 return false;
50 1
51
@ if (openCount == closeCount){
53 return true;
54 }
55 else{
56 return false;
57 H
58 L )
59 }
Output:
run.

Enter phrase with delimeters: (a + b * c
Delimiter = (

The delimiters are balanced: false

BUILD SUCCESSFUL (total time: 11 seconds)



run:
Enter phrase with delimeters: (a + b) *c + (g / h)
Delimiter = (

Delimiter = )

Delimiter = (

Delimiter = )

The delimiters are balanced: true

BUILD SUCCESSFUL (total time: 34 seconds)



(5.) Question 4, Year 2019

4. The LightBoard class models a two-dimensional display of lights, where each light is either on or o

represented by a Boolean value. You will implement a constructor to initialize the display and a method
evaluate a light.

public class LightBoard
{

/** The lights on the board, where true represents onand false represents off.
ol
private boolean|[] [] lights;

/** Constructs a LightBoard object having numRows rows and numCols columns.
*  Precondition: numRows > 0, numCols > 0

*  Postcondition: each light has a 40% probability of being set to on.

*/

public LightBoard(int numRows, int numCols)

{ /* tobeimplemented in part (a) */ }

/** Evaluates a light in row index row and column index col and returns a status
* as described in part (b).

*  Precondition: row and col are valid indexes in lights.

&/

public boolean evaluateLight (int row, int col)

{ /* tobeimplemented in part (b) */ }

// There may be additional instance variables, constructors, and methods not shown.

(a) Write the constructor for the LightBoard class, which initializes 1ights so that each light is set to
on with a 40% probability. The notation lights [r] [c] represents the array element at row r and
column c.

Complete the LightBoard constructor below.

/** Constructs a LightBoard object having numRows rows and numCols columns.
*  Precondition: numRows > 0, numCols > 0

*  Postcondition: each light has a 40% probability of being set to on.

&
public LightBoard (int numRows, int numCols)



(b) Write the method evaluateLight, which computes and returns the status of a light at a given row and
column based on the following rules.

For example, suppose that LightBoard sim

1. If the light is on, return false if the number of lights in its column that are on is even, including

the current light.

2. If the light is off, return true if the number of lights in its column that are on is divisible by three.

3. Otherwise, return the light’s current status.

= new LightBoard(7, 5) creates a light board

with the initial state shown below, where true represents a light thatis onand false represents a light
that is off. Lights that are off are shaded.

lights
0 1 2 3 4
0 true true false true true
1 true false false true false
2 true false false true true
3 true false false false true
4 true false false false true
5 true true false true true
6 false false false false false

Sample calls to evaluateLight are shown below.

. Value .
Call to evaluateLight Returned Explanation

sim.evaluateLight (0, 3); false Thl"f l]_ght is on, apd the number of lights that are
on in its column is even.

sim.evaluateLight (6, 0); true The ]]g.ht.ls off, snd t'hc numbcr of lights that
are on in its column is divisible by 3.
Ret s the light’s ¢ L status.

sim.evaluateLight (4, 1); false cturns the 1ght s current status

, : Returns the light’s current status.
sim.evaluateLight (5, 4); true &




Class information for this question

public class LightBoard
private boolean([] [] lights

public LightBoard(int numRows,
public boolean evaluateLight (int row,

int numCols)

int col)

Complete the evaluateLight method below.

/** Evaluates a light in row index row and column index col and returns a status

*  as described in part (b).

*  Precondition: row and col are valid indexes in 1ights.

*
/
public boolean evaluateLight (int row, int col)

Code

1 >

2 * Question 4 Year 2019

3 * Written by: Bonnie Somogyi

4 * Date: May 1, 2021

5 o

6

7 package questiondyear2019;

8

9 public class QuestiondYear2019 {

10

11| & public static void main(String[] args) {

12 // Initialize array object using constructor
13 LightBoard 1bl = new LightBoard(7, 5);

14

15 // Evaluate object

16 System.out.println("The position evaluated is:
17 System.out.println("The position evaluated is:
18 System.out.println("The position evaluated is:

Q System.out.println("The position evaluated is:
20| L }

21

+ + + +

1b1.evaluateLight(o,
1b1.evaluatelLight(6,
1b1.evaluateLight(4,
1b1.evaluateLight(s,

3));
9));
1));
4));
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/** The LightBoard class models a two-Himensional display of lights where
* each light is either on or off, represented by a Boolean value.
s

package questiondyear2019;

public class LightBoard {
/** The lights on the board, where true represents on and false
* represents off.
*f
private boolean[] [] lights;

/** Constructs a LightBoard object having numRows rows and numCols columns.

* Precondition: numRows > @, numCols > ©
* Postcondition: each light has a 40% probability of being set to on.
*t
public LightBoard(int numRows, int numCols){

// populate array with the rows and columns passed into the argument

lights = new boolean [numRows][numCols];

// loop through the rows
for(int r = @; r < lights.length; r++){
// loop through the columns
for (int c = @; c < lights[e].length; c++){
// use the Math.random method to populate the array, using
// 40% probability

if(math.random() <= 0.4){
lights[r][c] = true;

¥

/** Evaluates a light in row index row, and column index col and returns

* a status as described in part (b).
* Precondition: row and col are valid indexes in lights.
*/
public boolean evaluateLight(int row, int col){
// initialize counter
int onInColumn = @;

// loop through rows

for(int r = @; r < lights.length; r++){
// if the light is on in the given column increment counter
if (lights[r][col]){

onInColumn++;
}
b

// if the position is positive
if (lights[row][col])
{



51
a2
53
54
315
56
217
58
59
60
6l
62
63
64

}

Output:

run.

The
The
The
The

// if the counter is divisible by 2, return false
if (onInColumn % 2 == 0){
return false;

¥
}
else{
// if counter is divisible by three, return 3
if(onInColumn % 3 == 0){
return true;
¥
}

return lights[row][col];

position evaluated is: false
position evaluated is: false
position evaluated is: true
position evaluated is: true

BUILD SUCCESSFUL (total time: (0 seconds)



