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2. An APLine is a line defined by the equation ax + by + ¢ = 0, where a is not equal to zero, b is not equal to
zero, and a, b, and ¢ are all integers. The slope of an APLine is defined to be the double value —a/b_A
point (represented by integers x and ) is on an APLine if the equation of the APLine is satisfied when
those x and v values are substituted into the equation. That i3, a point represented by x and y is on the line 1f
ax + by + ¢ is equal to 0. Examples of two APLine equations are shown in the following table.

Equation Slope (—a / b) Is point (5, -1) on the line?
Sx+4yv-17=0 -5/4=-125 Yes, becanse 5(3)+ 4-2)+ (-17)=0
23+ 40y +30=10 25/40=10.625 Mo, becanse -25(5) + 40(-2) = 30£0

Assume that the following code segment appears in a class other than APLine. The code segment shows an
example of using the APLine class to represent the two equations shown in the table.

APLine linel = new AFLine(&, 4, -17);
double slopel = linel.getSlope(); // slopel isassigned -1.25
boolean cnlLinel = linel.isCnLine(5, -2); // true because 5(3)+4(-2)+(-1T)=0

APLine line2 = new APLine(-2k, 40, 30);
double slope2 = line2.getSlopel(); // slopeZ 1sassigned 0.625
boolean cnbLineZ = line2.isCnLinel(5, -2); // false becanse-23(3) +40(-2)+30#0

Write the APLine class. Your implementation must include a constructor that has three integer parameters
that represent a. b, and ¢, in that order. You may assume that the values of the parameters representing g and b
are not zero. It must also include a method getSlope that calenlates and returns the slope of the line, and a
method isOnLine thatreturns true if the point represented by its two parameters (x and v, in that
order) is on the APLine andretums false otherwise Your class must produce the indicated results when
wmvoked by the code segment given above. You may ignore any issues related to integer overflow.
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1 package Java2el@Question2;
3 public class Java2@l@Question2 [

public static wvoid main(String[] args) {

//Write the APLine class. Your class must produce the indicated results when
//invoked by the code segment given above. You may ignore any issues related to integer overflow.
System.out.println("APLine\n");

J*¥** TEST CASE 1 **%/
[/fset the values of the a, b, and ¢ variables for the first test scenario
int al = 5, bl =4, cl1 = -17;

//instantiate the APLine class passing in the values provided for test 1
APLine linel = new APLine(al, bl, cl);

J//print out the equation to the console using the values provided for test 1
System.out.println("Equaticn 1: " 4+ al + "x + " + b1 + "y + "+ c1 + " = 8");

aw aw "

//call the getSlope() method of the APLine class to return the slope
double slopel = linel.getSlope(); //slopel is assigned -1.25

J//print out the slope of the first test walues
System.out.println("Slopel (-a/b) = " + -al + "/" + bl + " =" + slopel);

//call the isOnLine() method of the APLine class to return if the point provided is on the line
ffof the first test case

boolean onlLinel = linel.isOnLine(5, -2); //true because 5(5) + 4(-2) + (-17) = @

//print out whether the point is on line

System.out.println("Is point (5, -2) on the linel? ™ + onLinel);

J*¥** TEST CASE 2 **%/
[/fset the values of the a, b, and c¢ variables for the second test scenario
int a2 = -25, b2 = 48, c2 = 38;

//call the APLine class passing in the values provided for test 2

APLine line2 = new APLine(a2, b2, c2);

//print out the equation to the conscle using the values provided for test
System.out.println("\nEquaticn 2: "+ a2 + "x + " + b2 + "y + "+ c2 + " =8");

aw aw

//call the getSlope() method of the APLine class to return the slope
double slope2 = line2.getSlope(); //slope2 is assigned @.625

J//print out the slope of the second test values
System.out.println("Slope2 (-a/b) = " + -a2 + "/" + b2 + " =" + slope2);

//call the isOnLine() method of the APLine class to return if the point provided is on the line
ffof the second test case

boolean onlLine2 = line2.isOnLine(5, -2); //true because -25(5) + 48(-2) + 38 =@

//print out whether the point is on line

System.out.println("Is point (5, -2) on the line2? ™ + onLine2);




1 package Java2@l@Question2;

2

" 3 public class APLine [

/** Define instance variables. Any numeric type; cbject or primitive. */
private int a, b, cj;

/** Constructor with 3 int parameters. */
public APLine(int a, int b, int c) {
//sets the instance variables to the values passed in when a new APLine object is created
this.a = a3
this.b = b;
this.c = cj

¥

/** Determine the slope of this APLine. */

public double getSlope() {
/freturns the slope of the line. the formula for slope is -a/b. the getSlope() method takes in
//2 int wariables and returns a double.
/fa double is returned because dividing to ints will results in a decimal number. To accomplish
/fthis, one of the ints is converted to a double
return ( - (this.a / (double) this.b));

}

/** Determine if coordinates represent a point on this APLine. */

public boolean isOnLine(int x, int y) {
//returns whether the point that is passed in a point on the APLine.
//the formula is ax + by + ¢ = @. To determine if the point is on the line, the x and y walues of
//the point are plugged intoc the formula and the equation is solved. If the equation is equal
//to @, the point is on the line. If the equation does not equal zero, the point is NOT on the line.
return (8 == (this.a * %)} + (this.b * y) + this.c);

=

OUTPUT:

APLine

Equation 1: Sx 4+ 4y + -17 = 8
Slopel (-a/b) = -5/4 = -1.35
Is point (5, -2) on the linel? true

Equation 2: -25x + 48y + 38 = @
slope2 (-a/fb) = 25/48 = 8.625
Is point (5, -2) on the line2? false
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1. This question involves reasoning about strings made up of uppercase letters. You will implement two related
methods that appear in the same class (not shown). The first method takes a single string parameter and returns a
scrambled version of that string. The second method takes a list of strings and modifies the list by scrambling
each entry in the list. Any entry that cannot be scrambled is removed from the list.

(a) Write the method scrambleWord. which takes a given word and returns a string that contains a
scrambled version of the word according to the following rules.

® The scrambling process begins at the first letter of the word and continues from left to right.

e If two consecutive letters consist of an "A" followed by a letter that is not an "A”, then the
two letters are swapped in the resulting string.

¢ Once the letters in two adjacent positions have been swapped, neither of those two positions
can be involved in a future swap.

The following table shows several examples of words and their scrambled versions.

Result returned by

word scrambl eWord (word)
"TAN" "TNA"
"ABRACADABRA" "BARCADABARA"
"WHOA" "WHOA"
"AARDVARK" "ARADVRAK"
"EGGS" "EGGS"
A" A"

Complete method scrambleWord below.

f** Scrambles a given word.
*  @param word the word to be scrambled
*  @return the scrambled word (possibly equal to word)
*  Precondition: word iseither an empty string or contains only uppercase letters.
*  Posteondition: the string returned was created from word as follows:
w - the word was scrambled, beginning at the first letter and continuing from left to right
" - two consecutive letters consisting of "A" followed by a letter that was not "A" were swapped
" - letters were swapped at most once
wy

public static String scrambleWord(String word)



(b) Write the method scrambleOrRemowe, which replaces each word in the parameter wordList with
its scrambled version and removes any words that are unchanged after scrambling. The relative ordering of
the entries in wordList remains the same as before the call to scramble0rRemove.

The following example shows how the contents of wordList would be modified as a result of calling
scrambleOrRemove.

Before the call to scramblefrRemowve:

0 1 2 3 4
wordList | "TAN" | "ABRACADABRA" | "WHOA" | "APPLE" | "EGGS"

After the call to scrambleOrRemove:

0 1 2
wordList | "TNA" | "BARCADABARA" | "PAPLE"

Assume that scrambleWord isinthe same class as scrambleOrRemowve and works as specified,
regardless of what you wrote in part (a).

Complete method scrambleOrBRemove below.

f** Modifies wordList by replacing each word with its scrambled
*  version, removing any words that are unchanged as a result of scrambling.

*  @param wordList the list of words

*  Precondition: wordList contains only non-null objects

*  Posteondition:

" - all words unchanged by scrambling have been removed from wordList
" - each of the remaining words has been replaced by its scrambled version

" - the relative ordering of the entries in wordList is the same as it was

" before the method was called

w !

public static void scrambleOrRemove (List<String> wordList)



CODE:

package Java2@l4Questionl;
import java.util.Arraylist;[]
public class Java2@l4Questionl {

public static woid main(String[] args) {

/fAny entry that cannot be scrambled is removed from the list.
System.out.println("SCRAMBELE WORDWN™);

/** PART (a) **/

System.out.println("*** PART (a) ***");

/ftakes a given word and returns a string that contains a scrambled
//to the following rules

/fset test value of the word variable

String word = "TAN";

//run the word defined abowe through the scramblelord methed.
/fscrambled String wvalue

System.out.println{"word = \"" + word + "\", scrambled word =

Print
g

//set test value of the word variable

word = "ABRACADABRA™;

/frun the word defined abowe through the scrambleWord method.
/fscrambled String value

Print

System.out.println("word = \"" + word + "\", scrambled word = \"" +
/fset test value of the word variable

word = "WHOA";

//run the word defined abowve through the scramblelWord methed. Print

/fscrambled String wvalue

System.out.println{"word = \"" + word + "\", scrambled word = V"7 +
//set test value of the word variable

waord = "AARDVARK"™;

/frun the word defined abowe through the scrambleWord method. Print

/fscrambled String value

System.out.println("word = \"" + word + "\", scrambled word = \"" +
//set test value of the word variable

word = "EGG5";

/frun the word defined above through the scramblebWord method. Print

/fscrambled String value

System.out.println("word = \"" + word + "\", scrambled word = \"" +
//set test value of the word variable

word = "A";

/frun the word defined abowve through the scramblelord method.
//scrambled String wvalue

Print

System.out.println("word = \"" + word + "\", scrambled word = \"" +
//set test value of the word variable

word = ™"

/frun the word defined above through the scramblebWord method. Print

/fscrambled String value
System.out.println("word = %\

"+ word + "\", scrambled word = \"" +

//This question involves reasoning about strings made up of uppercase letters.
/Mou will implement two related methods that appear in the same class (not shown).

//The first method takes a single string parameter and returns a scrambled version of that string.
//The second method takes a list of strings and modifies the list by scrambling each entry in the

version of the word according
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/** PART (b) **/
System.out.println("\n*** PART (b) ***");

//Take a list of strings and modifies the list by scrambling each entry in the list.
/fAny entry that cannot be scrambled is removed from the list.

/fCreate a list of Strings provided in the question
List<String> wordlist = new ArraylList<Strings();
wordList.add("TAN");

wordList.add("ABRACADABRA")

wordList.add( "WHOA"};

wordList.add("APPLE");

wordList.add("EGGS");

//Print out the original list of Strings
System.out.println("wordList = " + wordList);

/fcall the scrambleOrRemove method to either scramble or remove the word from the list
scrambledrfemove (wordList);

//Print out the final list of Strings
System.out.println("scrambled or replaced wordlist =

"

+ wordList);

}

public static String scrambleWord(String word) {
//scramble a word by swapping all letter pairs that begin with A

/fset the initial starting point of the loop
int current = 8;
/fdefine the initial empty result which will be returned

wa

String result = "";

/floop through the string one character at a time, until the end is reached. we do no want to
/finclude the last character in the loop because there are no characters that follow to compare
//to, so we only want to loop to the second to last character (length()-1)
while (current < word.length()-1) {
/fcheck if the current character that you are on in the loop is the letter "A" and the the next
/fcharacter is NOT the letter "A"
if(word.substring(current, current+l).equals("A") &&
'word. substring{current+l, current+2).equals("A")){
/fsince we are inside the condition, the current letter is an "A"™ and the next is NOT and "A".
/fwe are going to take the next letter (non-A) and write it to the result (output)
result += word.substring({current+l, current+2);
/fthen we are going to write the "A" (which is the current character of the loop).
//In essence we are switching these 2 letters
result += "A";
/fwe need to increment the loop counter by 2 because we have already evaluated the current
/fand next characters and swapped them
current += 23
lelse {
/fthe swap letter condition did not occur, write out the current letter to the output
result 4= word.substring(current, current+l);
//increment the counter so that we can evaluate the next letter
current++;

}

/fcheck to see if our loop counter is on the last character (if the 2nd to last character meets the
/fabove criteria, this condition will not occur)
if{current € word.length()) {
/fsince we have already processed everything except the last character, we need to output the
//last character as it is
result += word.substring{current);

}

//return the scrambled cutput
return result;




J

public static wvoid scrambleOrRemove(List<String> wordList) {

/Modify list by replacing each word with scrambled wersion and removing any word unchanged by scrambling

//set the initial starting point of the loop
int index = @;

/floop through the entire word list one word at a time

while (index ¢ wordlList.size()){
/fget the current word from the list based on the loop counter
String word = wordList.get(index);

/frun the new word through the scrambleWord() method written above
String scrambled = scrambleWord(word);

/fcheck to see if the scrambled word is the same as the original word
if(word.equals(scrambled)) {
//the word was not scrambled because both match. remove the word from the list
wordList.remove(index);
/fwe do not need to increment the loop counter because we deleted the word from the list.
/fso all remaining words move up in position we need reevaluate the same index
lelse {
//the word was scrambled. replace the word referenced by that index to the scrambled word
/finstead of the original word
wordList.set(index, scrambled);
/fincrement the loop count so that we can continue to the next word in the list
index++;

OUTPUT:

word
waord
word
word
word
word
word

SCRAMBLE WORD

Bk ] PART {a} EE L

EE 2] PART {b} EE L
wordList = [TAN, ABRACADABRA, WHOA, APPLE, EGGS]
scrambled or replaced wordlist = [TMNA, BARCADABARA, PAPLE]

"TAN", scrambled word = "TNA"

"ABRACADABRA", scrambled word = "BARCADABARA™
"WHOA™, scrambled word = “WHOA™

"AARDVARK"™, scrambled word = "ARADVRAK™
"EGGS", scrambled word = “EGGS™

"a", scrambled word = "A"

, scrambled word = ""
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2. Consider a guessing game in which a player tries to guess a hidden word. The hidden word contains only capital
letters and has a length known to the player. A guess contains only capital letters and has the same length as the
hidden word.

After a guess is made, the player is given a hint that is based on a comparison between the hidden word and the

guess. Each position in the hint contains a character that corresponds to the letter in the same position in the
guess. The following rules determine the characters that appear in the hint.

If the letter in the guessis ... the corresponding character in the hint is

also in the same position in the hidden word, the matching letter

also in the hidden word, but in a different position,

not in the hidden word,

The HiddenWord class will be used to represent the hidden word in the game. The hidden word is passed to
the constructor. The class contains a method, getHint, that takes a guess and produces a hint.

For example, suppose the variable puzzle isdeclared as follows.
HiddenWord puzzle = new HiddenWord("HARPS");

The following table shows several guesses and the hints that would be produced.

Call to getHint String returned
puzzle.getHint ("AARAL") "+ h+++"
puzzle.getHint { "HELLO") R
puzzle.getHint ( "HEART") "H¥ 44w
puzzle.getHint { "HARMS") "HAE*S"
puzzle.getHint { "HARPS") "HLRPS"

Write the complete HiddenWord class, including any necessary instance variables, its constructor, and the
method, getHint, described above. You may assume that the length of the guess is the same as the length of
the hidden word.
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1 package Java2@l5Question2;
3 public class Java2@1SQuestion2 [

public static void main(5tring[] args) {

//Consider a guessing game in which a player tries to guess a hidden word. The hidden word contains only
//capital letters and has a length known to the player. A guess contains only capital letters and has the
//same length as the hidden word. After a guess is made, the player is given a hint that is based on a

//comparison between the hidden word and the guess. Each position in the hint contains a character that

/fcorresponds to the letter in the same position in the guess.

System.out.println("HIDDEN WORD\n");

/{Instantiate a HiddenWord object passing in the “hidden"” word that the test scenmario is

HiddenWord puzzle = mew HiddenWord("HARPS"™);

//define the current "guess™

String guess = "AAAAAY;

/frun the current guess through the getHint() method
System.out.println(“guess = ™ + guess + "\nclue ="
//define the next “"guess”

guess = "HELLO";

firun the current guess through the getHint() method

"

System.out.println(“guess = ™ + guess + "\nclue ="
//define the next "guess™

guess = "HEART";

/frun the current guess through the getHint() method
System.out.println(“guess = ™ + guess + "\nclue ="
//define the next “"guess”

guess = "HARMS";

ffrun the current guess through the getHint() method

"

System.out.println(“guess = ™ + guess + "\nclue ="
//define the next "guess™

guess = "HARPS";

/frun the current guess through the getHint() method
System.out.println("guess = " + guess + "\nclue =

"

of the HiddenWord class. output the
+ puzzle.getHint{guess) + "\n");

of the HiddenWord class. output the
+ puzzle.getHint(guess) + "\n");

of the HiddenWord class. output the
+ puzzle.getHint{guess) + "\n");

of the HiddenWord class. output the
+ puzzle.getHint(guess) + "\n");

of the HiddenWord class. output the
+ puzzle.getHint{guess) + "\n");

to guess

result

result

result

result
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hint

hint

hint
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1 package Java2@l5Question2;
2
3 public class HiddenWord m
4 /** Define instance variable. */
5 private String word;
B
72 public HiddenWord (String hiWord) {
8 //sets the instance variable to the wvalue passed in when a new HiddenWord object is created
9 word = hkWord;
10 }
11
129 public String getHint(String guess) {
13 //set the initial value of the hint that will be returned
14 string hint = "";
15
16 //loop through each letter of the guess that is passed in
17 for (int 1 = ®; 1 < guess.length(); i++) {
18
19 //check to see if the current looped letter of the guess matches the character in the same
20 //position of the hidden word
21 if(guess.substring(i, i+l).equals{word.substring(i,i+1)}}) {
22 J//the current letter of the guess matches the character in the same position of the
23 //hidden word, write the letter to the hint
24 hint += guess.substring(i, i+1);
25
26 /fcheck to see if the hidden word contains the current looped letter anywhere in the word
27 lelse if (word.indexOf(guess.substring(i, i+1)) != -1} {
28 //looped letter exists somewhere in the hidden word. output "+" symbol
29 hint += "+":
38 lelse {
31 //looped letter does not exist anywhere in the hidden word. output "*" symbol
32 hint += "*":
33 }
34 }
35 ffreturn the hint back to the user
36 return hint;
37 }
38}
OUTPUT:
HIDDEN WORD

guess = AAAAA
clue = +A+++

guess = HELLD
clue = H¥F***

guess = HEART
clue = H*++*

guess = HARMS
clue = HAR*S

guess = HARPS
clue = HARPS
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3. This question involves analyzing and modifying a string. The following Phrase class maintains a phrase in
an instance variable and has methods that access and make changes to the phrase. You will write two methods
of the Phrase class.

public class Phrase

{

private String currentPhrase;

J** Constructs a new Phrase object. #/
public Phrase (String p)
{ currentPhrase = p;

J/** Returns the index of the nth occurrence of str in the current phrase;
*  rpeturns -1 if the nth occurrence does not exist.
*  Precondition: str.length(}) = 0 and n = 0
*  Postcondition: the current phrase is not modified.
*/
public int findNthOccurrence(String str, int n)
{ /% implementation not shown */ |}

S ** Modifies the current phrase by replacing the nth occurrence of str with repl.

* Ifthe nth occumence does not exist, the current phrase is unchanged.

*  Precondition: str.length(}) = 0 and n = 0

*/
public wvoid replaceNthOccurrence(String str, int n, String repl)
{ /% tobeimplemented in part (a) */ }

J*#* Returns the index of the last occurrence of str in the current phrase;
* peturns -1 if str is mot found.
*  Precondition: str.length(] = 0
*  Postcondition: the current phrase is not modified.
*/
public int findlLastOccurrence(String str)
{ /% tobeimplemented in part (by =/}

J*#* Returns a string containing the current phrase. */
public String toString()
{ return currentFhrase; }



(a) Write the Phrase method replaceNthOccurrence, which will replace the nth occurrence of the
string str with the string repl. If the nth occurrence does not exist, currentPhrase remains
unchanged.

Several examples of the behavior of the method replaceNthOccurrence are shown below.

Code segments Cutput produced

Phrase phrasel = new Phrase("A cat ate late.");

phrasel . replaceNthOccurrence ("at", 1, "rane");

¥

System.ocut.println(phrasel) ; A crane ate late.

Phrase phrase2 = new Phrase("A cat ate late.");

phrasel.replaceNthOccurrence ("at", &, "xx");
System.out.println(phrasel] ; A cat ate late.
Phrase phrasel = new Phrase("A cat ate late.");
phrase3.replaceNthOcourrence ("bat", 2, "xx");
System.out.println(phrase3); B cat ate late.
Phrase phrased4 = new Phrase({"aaaa"};
phrased4.replaceNthOcourrence ("aa", 1, "xx");
System.out.println(phrased) ; HXaa

Phrase phraseS = new Phrase({"aaaa"};

phrases.replaceNthCcocurrence ("aa", 2, "bbb");

System.cut.println(phrases) ; abbba

Class information for this question

public class Phrase

private String currentPhrase

public Phrase(String pl

public int findWthOccurrence (String str, int n)

public woid replaceNthOccurrence (String str, int n, String repl)
public int findLastOccurrence(String str)

public String toString()

The Phrase class includes the method findWthOccurrence, which returns the nth occurmence of
a given string. You must use findNthOccourrence appropriately to receive full credit.

Complete method replaceNthOccurrence below.

J/** Modifies the current phrase by replacing the nth occurrence of str with repl.
* Ifthe nth occurrence does not exist, the current phrase is unchanged.
*  Precondition: str.length() > 0 and n = 0O
*/

public woid replaceNthOccurrence (String str, int n, String repl)



(b) Write the Phrase method findLastOccurrence. This method finds and returns the index of the
last occurrence of a given string in currentFhrase. If the given string is not found, -1 is returned.
The following tables show several examples of the behavior of the method findLastOccurrence.

Phrase phrasel = new Phrase("A cat ate late.");

Method call WValue returned
phrasel.findlastOccurrence ("at") 11
phrasel.findlastOccurrence ("cat") 2
rhrasel.findlastOccurrence ("bat") -1

Class information for this question

public class Phrase

private String currentPhrase

public Phrase (String p)

public int findWNthOccurrence (String str, int n)

public void replaceNthOccurrence (String str, int n, String repl)
public int findLastOccurrence(String str)

public String toString()

You must use £indNthOccurrence appropriately to receive full credit.

Complete method findLastOccurrence below.

J/** Returns the index of the last cccurrence of str in the current phrase;
* peturns -1 if str is not found.
*  Precondition: str.length(] = 0
*  Postcondition: the current phrase is not modified.
*/

public int findLastOccurrence (String str)



CODE:

1 package Java2@l7Question3;
2
3 public class Jawa2@l7Question3 {
4
52 public static wvoid main(String[] args) {
6 ffAnalyzing and modifying a string. The following Phrase class maintains a phrase in an
7 //instance variable and has methods that access and make changes to the phrase.
8 System.out.println("PHRASE\n");
9
18 II,I'*** [:a:l ***J,l’
11 System.out.println("***PART (a)***");
12
13 //Instantiate a new phrase cbject and populate it with an initial String value
14 Phrase phrasel = new Phrase("A cat ate late.");
15 J/Ooutput the original phrase
16 System.out.println("Phrasel original = " + phrasel);
17 f//call the replaceNthOccurrence method of the Phrase class to replace the characters
18 phrasel.replaceNthOccurrence(at™, 1, "rane");
19 J/Output the replaced phrase
20 System.out.println{"Phrasel replaced = " + phrasel + "\n");
21
22 /{Instantiate a new phrase cbject and populate it with an initial String value
23 Phrase phrase2 = new Phrase("A cat ate late.");
24 J/Output the original phrase
25 System.out.println("Phrase2 original = " + phrase2);
26 f/call the replaceNthOccurrence method of the Phrase class to replace the characters
27 phrase2.replaceNthOccurrence("at™, 6, "xx");
28 J/Output the replaced phrase
29 System.out.println{"Phrase2 replaced = " + phrase2 + "\n");
38
31 //Instantiate a new phrase object and populate it with an initial String value
32 Phrase phrase3 = new Phrase("A cat ate late.");
33 f/Output the original phrase
34 System.out.println("Phrase3 eriginal = " + phrase3);
35 f//call the replaceNthOccurrence method of the Phrase class to replace the characters
3B phrase3.replaceNthOccurrence("bat", 2, "xx"};
37 J/fOutput the replaced phrase
38 system.out.println{"Phrase3 replaced = " + phrase3 + "\n");
39
448 //Instantiate a new phrase object and populate it with an initial String value
41 Phrase phrase4 = new Phrase(“aaza");
42 S /Ooutput the original phrase
43 System.out.println("Phrased4 ocriginal = " + phrased};
S f/fcall the replaceNthOccurrence method of the Phrase class to replace the characters
45 phrased.replaceNthOccurrence("aa™, 1, "xx");
16 J/{Output the replaced phrase
47 System.out.println("Phrase4 replaced = " + phrased + "\n");
A48
40 //Instantiate a new phrase object and populate it with an initial String wvalue
=1t Phrase phraseS = new Phrase("aaaa");
51 F/output the original phrase
52 system.out.println("Phrases original = " + phrases);
53 ffcall the replaceNthOccurrence method of the Phrase class to replace the characters
54 phrases.replaceNthlccurrence("aa”, 2, “bbb");
55 ffoutput the replaced phrase
56 system.out.println("Phrases replaced = " + phrases);




58 [*%% () **%/
159 System.out.println{"\n***PART (b)***");
1t}
a1 //Instantiate a new phrase object and populate it with an initial String value
52 Phrase phrasef = new Phrase("A cat ate late.");
163 f/Output the last occcurrence of "at"™ in the phrase
564 System.out.println("Last Occurrance of “'at\" in \"" + phrases + "\" ="
1G5 + phraseg.findLastOccurrence("at"));
EEE JfOutput the last occurrence of "cat™ in the phrase
57 system.out.println{"Last Occurrance of “cat\" in V""" + phrases + "\" ="
68 + phraseg.findLastOccurrence("cat"));
] J/Output the last occcurrence of “bat™ in the phrase
e System.out.println("Last Occurrance of “bat\™ in \"" + phrases + "\" ="
71 + phrase&.findLastOccurrence("bat"));
72 3
73 }
1 package Java2@8l7Question3;
2
3 public class Phrase {
4 /** Define instance wvariable. */
5 private 5tring currentPhrase;
&
7 /** Constructs a new Phrase object. */
B2 public Phrase(String p) {
9 //sets the instance wariable to the walue passed in when a new Phrase cbject is created
18 currentPhrase = p;
11 1
12
132 public int findNthOccurrence( String str, int n ) {
14 J//find the first position of the passed in String in the phrase
15 int pos = currentPhrase.index0f( str );
16
17 //check to see if the 5String exists in the phrase
18 if ( pos == -1 ) {
19 J/return -1 as the position if the String does not exist
26 return -1;
21 1
22
23 /fsince making it this far, it has been determined that the String does exist in the phrase
24 /fwe are going to keep finding the String "n" number of times in the phrase. keep looping
25 Jfuntil we have done "n"-1 number of iterations (note the < symbol).
2B /fthe first iteration was done abowve
27 for ( int 1 = 1; 1 < n; i+ ) {
28 /ffor each iteration, find the String in the phrase. starting at the found position of
29 //the previous iteration
El] pos = currentPhrase.index0f({ str, pos + 1 );
31
32 /fcheck to see if this iteration does not exist
33 if ( pos == -1 ) {
34 //if the iteration does not exist, exit and return -1 as the position
35 return -1;
36 1
37 1
38 //if we made it this far, we hawve a valid nth occurrence. return that position
39 return pos;
10 }




41

4z2= /** Modifies the current phrase by replacing the nth cccurrence of strn with repl.

43 * If the nth occurrence does not exist, the current phrase is unchanged.

Lz * Precondition: str.length{) > @ and n > @

45 *

462 public void replaceNthOccurrence(String str, int n, String repl) {

47 /fcall the findMthOccurrence method to get the position of the nth occurrence

43 int loc = findNthOccurrence(str, n);

49

Sa /fcheck to see if there is an nth occcurrence. if not, there is nothing to replace

51 if(loc != -1) {

52 f//nth cccurrence is found. replace the phrase with the replaced phrase

53 ffthe formula for creating the new phrase is:

54 // phrase up to the nth occurrence (8 position to the position of the nth occurrence + replacement
55 f/string + phrase from the nth occurrence position to the end of the phrase

56 currentPhrase = currentPhrase.substring(®,loc) + repl + currentPhrase.substring(loc + str.length());
57 }

58 3

59

682 J**Returns the index of the last cccurrence of str in the current phrase;

61 * preturn -1 if str is not found.

52 * Precondition: str.length() > @

63 * Postconditien: the current phrase is not medified.

&4 *

658 public int findLastOccurrence(String str) {

66 /fset the initial cccurrence counter to 1

67 int n = 1;

68

69 //fcall findNthOccurrence() method and check if that cccurrence exists. the leop will stop when no
7a /foccurrences are found

71 while (findNthOccurrence(str, n+l) I= -1) {

72 //if the current occcurrence exists, increment the occcurrence counter and repeat the loop to check
73 fffor the next occcurrence

74 n++;

75 1

76

77 //at this point in the code the wvalue of n was the last time that the findNthOccurrence() method
78 /freturned successfully. call and return the findNthOccurrence() method one more time since you now know
79 //the value of the last successful occurrence

38 return findMthOccurrence(str, n);

a1 3

82

83 /** Returns a string containing the current phrase. */

kB34 public string tostring() {

85 /freturn phrase

86 return currentPhrase;

a7 1

88 }




OUTPUT:

PHRASE

*EEDART
Phrasel
Phrasel

Phrase2
Phrase2

Phrase3
Phrase3

Phrased
Phrased

Phrases
Phrases

*EEDART

(a:l***
original
replaced

original
replaced

original
replaced

original
replaced

original
replaced

(hj***

Last Occurrance of
Last Occurrance of
Last Occurrance of

A
A

cat ate late.
crane ate late.

cat ate late.
cat ate late.

cat ate late.
cat ate late.

aaaa
X¥aa

aaaa
abbba

"at" in "A cat ate late."
"cat" in "A cat ate late.™
"hat" in A cat ate late.”
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3. The stringChecker imterface describes classes that check if strings are valid, according to some criterion.

public interface StringChecker

{

J** Returns true if str is valid. =/
boolean isValid(String str);

}

A CodeWordChecker isa StringChecker. A CodeWordChecker object can be constructed with
three parameters: two integers and a string. The first two parameters specify the minimum and maximum code
word lengths, respectively, and the third parameter specifies a string that must not occur in the code word.

A CodeWordChecker object can also be constructed with a single parameter that specifies a string that must
nit occur in the code word; in this case the minimum and maximum lengths will default to 6 and 20,
respectively.

The following examples illustrate the behavior of CodeWordChecker objects.

Example |

StringChecker scl = new CodeWordChecker(s, 8, "3");

Valid code words have 5 to 8 characters and must not include the string "$".

Method call Return value  Explanation

scl.isValid("happy") true The code word is valid.

scl.isValid("happys") false The code word contains "35".

scl.isValid("Code") false The code word is too short.

scl.isgValid ("happyCode") false The code word is too long.
Example 2

StringChecker sc2 = new CodeWordChecker ("pass");

Valid code words must not include the string "pass". Because the bounds are not specified, the length
bounds are 6 and 20, inclusive.

Method call Return value  Explanation
sc2.isgValid("MyPass") true The code word is valid.
sc2.isValid("Mypassport") false The code word contains "pass".
sc2.isValid("happy"! false The code word is too short.
sc2.1isValid("1,000,000,000,000,000") | fal=ze The code word is too long.

Write the complete CodeWordChecker class. Your implementation must meet all specifications and
conform to all examples.



CODE:

1 package Java2elsQuestion3;
2
3 public class Java2@13Questions3 {
4
52 public static void main(String[] args) {
6 //Define implementation of a class to determine if a string meets a set of criteria
7 System.owut.println("CODE WORD CHECKER\Nn");
8
q system.out.println("*** EXAMPLE 1%**");
18 //Instantiate a new StringChecker object and populate it with the required parameters
11 [ /CodeWordChecker(minimumLength, maximumLength, notAllowed)
12 stringChecker scl = new CodeWordChecker( 5, 8, "3");
13
14 J/Ooutput the call to see if "happy" is valid. should return 'true' because it meets the min/max
15 ffand notAllowed requirements
16 system.out.println("Is "happy' wvalid? " + scl.isValid("happy"));
17
18 //Output the call to see if "happy$" is walid. should return 'false' because it meets fails the
19 //notAllowed requirement
28 system.out.println("Is "happy3' wvalid? " + scl.isValid("happy3"));
21
22 ffOutput the call to see if "Code"™ is walid. should return "false' because it meets the minimum
23 //length requirement
24 system.out.println("Is "Code' walid? " + scl.isValid("Code"));
25
26 ffOutput the call to see if "happyCode” is wvalid. should return "false' because it meets the
27 J/maximum length requirement
28 system.out.println("Is "happyCode' wvalid? " + scl.isValid("happyCode"));
29 system.owut.println("");
38
31 System.out.println("*** EXAMPLE 2¥**");
32 //Instantiate a new StringChecker object and populate it with the notAllowed parameter
33 J/this time, without specifying the min and max lengths, use the Class's default values (min=6, max=28)
34 StringChecker sc2 = new CodeWordChecker("pass™);
35
36 J/Ooutput the call to see if "MyPass" is walid. should return "true' because it meets the mip/max
37 ffand notAllowed requirements
38 system.out.println("Is "MyPass' wvalid? " + sc2.isValid("MyPass"));
39
A6 J/Ooutput the call to see if "Mypassport” is walid. should return "false' because it meets fails
41 [//the notAllowed requirement
42 system.out.println("Is "Mypassport’ walid? " + sc2.isValid("Mypassport™));
43
A4 J/Ooutput the call to see if "Code"™ is walid. should return 'false' because it meets the minimum
A5 [//length requirement
46 system.out.println("Is "happy' wvalid? " 4+ sc2.isValid("happy"));
47
AZ J/Ooutput the call to see if "happyCode" is wvalid. should return 'false' because it meets the
49 J/maximum length requirement
58 system.out.println("Is '1,e8e,8e082,8808,600,088" wvalid? " + sc2.isValid("l,eee,ceq,e0e,002,888"));
51 1
52}
1 package Java2@ldQuestion3;
2
3 public interface StringChecker{
a4
= /** Returns true if sir is walid. */
6 boolean isvalid(String str);
7
8 1




1 package Java2@lsQuestion3;
2
3 public class CodeWordChecker implements StringChecker{
4 /** Define instance variables. Any numeric type; object or primitive. */
5 private int minLength;
6 private int maxLength;
7 private String notAllowed;
3
a2 public CodeWordChecker(int minLen, int maxlen, String symbol){
1@ /{sets the instance variables to the values passed in when a new CodelordChecker object
11 /fis created with 3 parameters
12 minLength = minLen;
13 maxLength = maxLen;
14 notAllowed = symbol;
15 1
16
172 public CodeWordChecker(String symbol){
18 //sets the instance variables with default walues for minLength and maxLength and with the
19 /fvalue passed in for notAllowed when a new CodeWordChecker object is created with only a parameter
28 minLength = 6;
21 maxlength = 28;
22 notAllowed = symbol;
23 3
24
252 public boolean isValid(String str){
26 /fchecks the string to make sure that it meets the 3 requirements set by the instance variables
27 //the length of the string »= minLength and <= maxLength
25 ffthe string must alsc not contain the character that is notAllowed (indexOf(} must return -1)
29 return str.length() »>= minLength && str.length() <= maxLength && str.index0f(notAllowed) == -1;
38 }
31}
OUTPUT:

CODE WORD CHECKER

BEE EMAMPLE 1%%%*

Is ‘happy' valid? true

Is 'happy%' wvalid? false

Is 'Code' walid? false

Is 'happyCode' wvalid? false

EEX ENAMPLE 2%*%*

Is 'MyPass' walid? true

Is 'Mypassport' walid? false

Is 'happy' walid? false

Is 'l,0080,000,8008,000,880" valid? false




