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The first question is to write an isValid method in the given code down below.
The second question is to write a method called solveRb in the code below.
Written details about the code that is already provided.
Dictionary Class Code:
LetterSquare Code where we have to add the method:
Problem 7: A Letter Square solver 25 points; pair-optional This is the only problem of the
assignment that you may complete with a partner. See the rules for working with a partner on
pair-optional problems for details about how this type of collaboration must be structured. The
New York Times includes a daily puzzle called "Letter Boxed." It involves a set of 12 letters
arranged around the sides of a square, such as the following: To solve the puzzle, you need to
come up with a sequence of English words in which each letter in the puzzle appears at least
once. In addition, the words in the sequence must observe the following constraints: - Each word
must be at least 3 letters long. - Adjacent letters must come from different sides of the square.
For example, when solving the puzzle above, if the first letter in a word is T, the second letter in
that word cannot be either A or E, since A and E are on the same side of the square as T. One
word that can be formed from the puzzle above is TIME. I is on a different side of the square
than T,M is on a different side than I, and E is on a different side than M. - The last letter of one
word of the sequence must match the first letter in the next word in the sequence. For example, if
we use TIME as the first word in our solution, the second word must then begin with E, since
TIME ends with E. For a given puzzle, there are many possible solutions, but solutions that use
fewer words are preferred. For the puzzle above, one possible solution is
Task 2: implement isValid Once you have reviewed the provided code, you can begin to
implement the bodies of the two methods that you are required to write. You should not change
the headers that we have provided. You should start by implementing the isvalid helper method
that will be used to check if a given letter would work as the next letter in the current word,
given the words and prefixes in the dictionary and the constraints of the puzzle described at the
beginning of the problem. This method must take three parameters: - letter: a single-character
string representing the letter whose validity is being tested - wordNum: an integer specifying the
index of the position in the words array of the word that is currently being built - charNum: an
integer specifying the index of the position within the current word that letter is being considered
for. It should return true if the specified letter is a valid choice for the letter in position charNum
of the word in position wordNum of the words array, and false otherwise. You may assume that
only appropriate values will be passed in. In particular, you may assume that letter is one of the
letters of the puzzle. The constraints that yo.Read less
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The first question is to write an isValid method in the given code d.pdf

	1. The first question  is to write an isValid method in the given code down below.
The second question is to write a method called solveRb in the code below.
Written details about the code that is already provided.
Dictionary Class Code:
LetterSquare Code where we have to add the method:
Problem 7: A Letter Square solver 25 points; pair-optional This is the only problem of the
assignment that you may complete with a partner. See the rules for working with a partner on
pair-optional problems for details about how this type of collaboration must be structured. The
New York Times includes a daily puzzle called "Letter Boxed." It involves a set of 12 letters
arranged around the sides of a square, such as the following: To solve the puzzle, you need to
come up with a sequence of English words in which each letter in the puzzle appears at least
once. In addition, the words in the sequence must observe the following constraints: - Each word
must be at least 3 letters long. - Adjacent letters must come from different sides of the square.
For example, when solving the puzzle above, if the first letter in a word is T, the second letter in
that word cannot be either A or E, since A and E are on the same side of the square as T. One
word that can be formed from the puzzle above is TIME. I is on a different side of the square
than T,M is on a different side than I, and E is on a different side than M. - The last letter of one
word of the sequence must match the first letter in the next word in the sequence. For example, if
we use TIME as the first word in our solution, the second word must then begin with E, since
TIME ends with E. For a given puzzle, there are many possible solutions, but solutions that use
fewer words are preferred. For the puzzle above, one possible solution is
Task 2: implement isValid Once you have reviewed the provided code, you can begin to
implement the bodies of the two methods that you are required to write. You should not change
the headers that we have provided. You should start by implementing the isvalid helper method
that will be used to check if a given letter would work as the next letter in the current word,
given the words and prefixes in the dictionary and the constraints of the puzzle described at the
beginning of the problem. This method must take three parameters: - letter: a single-character
string representing the letter whose validity is being tested - wordNum: an integer specifying the
index of the position in the words array of the word that is currently being built - charNum: an
integer specifying the index of the position within the current word that letter is being considered
for. It should return true if the specified letter is a valid choice for the letter in position charNum
 


	2. of the word  in position wordNum of the words array, and false otherwise. You may assume that
only appropriate values will be passed in. In particular, you may assume that letter is one of the
letters of the puzzle. The constraints that you need to check will depend on the value of the
charNum parameter (and possibly also of the wordNum parameter). For example, let's assume
that we have the following situation: - We are solving the puzzle shown at the start of the
problem (the one with sides {"tae", "nih", "omk", "lys"}). - We are looking for a solution of at
most 2 words. - The current partial solution is { "time", }. - We are within the call this.
solveRB(0,4,2) - i.e., we are attempting to expand the word in position 0 ("time") by finding a
letter that would work in position 4 of that word.
Given this situation: - this. isValid("l", 0,4 ) should return true because " l " is on a different side
of the puzzle than "e" (the letter that was added to give "time") and "timel" is a word and/or a
prefix of a word in the dictionary (which we know because dictionary. hasstring ("timel") returns
true) - this. isvalid("s", 0,4 ) should also return true because "s" is on different side of the puzzle
than "e" and dictionary. hasString("times") returns true - this. isvalid("a", 0,4 ) should return
false because "a" is on the same side of the puzzle as "e" - this. isvalid(" y",0,4 ) should return
false because "timey" is neither a word nor a prefix of a word in the dictionary (which we know
because dictionary. hasString("timey") returns false). Now imagine that we have added the letter
"s" to the partial solution described above to give a new partial solution { "times", ... } and that
we are now focused on the first letter in second word in the solution (i.e., that we are within the
call this. solveRB(1,0,2) ). Given this situation: - this.isvalid("s", 1, 0) should return true because
we are focused on the first letter in a new word and "s" is the last letter of the previous word
("times") - this.isValid("l", 1,0 ) should return false because we are focused on the first letter in a
new word and " l " is not the last letter of the previous word. Other notes: - You should take
advantage of one or more of the methods in the Dictionary object given by the class constant
dictionary. - You will need a special case for handling the first character of the first word in the
solution. In that case, any letter of the puzzle is valid! - When is considering a case in which the
current word is being expanded by one letter, the method should return false if adding the letter
would produce a word that is already part of the solution. Otherwise, you could end up producing
a solution that repeatedly uses the same word (e.g., {"toast", "toast", ...}). Note that we have
given you a helper method that makes it easy to check for this case! - isValid should only
determine if the specified letter is a valid choice for the next letter.
Task 3: implement solveRB The recursive-backtracking method (solveRB) must take three
integer parameters: - wordNum: the index of the position in the words array of the word that is
currently being built - charNum: the index of the character within the current word that this call
 


	3. is responsible for  adding - maxWords: the maximum number of words that the solution is
allowed to have. It should follow the same basic approach as the recursive-backtracking template
from lecture (the one designed to find a single solution). However, there will be a couple of key
differences: - In addition to a base case that checks if the puzzle has been solved, you will need a
second base case for calls in which wordNum is too big, given the value of maxWords. For
example, the call this. solveRB(3,0,3) should return false, because if maxWords is 3 , we
shouldn't be looking for a fourth word (which is what a first input of 3 indicates). - If the current
call is able to add a letter to the solution, you may need to make two separate recursive calls: -
First, you should make a call that attempts to expand the current word in the solution, making it
one letter longer. - Then, if the first recursive call does not succeed in finding a solution and if
the current word in the solution is a full word of at least three letters, you should make a second
recursive call that moves on to the next word in the solution. For example, let's say that the call
this. solveRB(,3,2) adds the letter e to position 3 of the first word in the solution, giving us the
string "time" as that first word. - First, we would make the call this. solveRB(,4,2) to see if we
can expand "time" into a longer word. - Then, if the first call returns false, we would check if
"time" is a full word of at least 3 letters. Because it is, we would make the call this.
solveRB(1,0,2) to move onto the second word in the solution (the one in position 1 of the words
array). Note that we also use a for the second input of this call, since the call will be focused on
the first letter in that new word.
ask 1: review the provided code Ve have provided: - a class called LetterSquare that will serve as
a blueprint for objects that represent a Letter Square puzzle, and that can be used to solve the
puzzle. We have included some starter code, and you will implement two key methods of the
class. - a separate class called Dictionary that serves as a blueprint for a Dictionary object that
you can use to check if a string is a word or the prefix of a word in a collection of common
English words. You should not modify this class in any way. - a text file called word_list.txt
containing the words in the dictionary. Segin by reading over the code that we have given you in
LetterSquare. java. The provided ode includes: - a constant called dictionary that refers to the
Dictionary object described above. The two key methods in this object are: - dictionary.
hasString(s), which returns true if the string s is either a word or the prefix of a word in the
dictionary of words, and false otherwise. For example, because "game" is a word in the
dictionary, all of the following calls will return true: - dictionary.hasString("g") -
dictionary.hasString("ga") - dictionary.hasString("gam") - dictionary.hasString("game")
However, dictionary. hasString("gome") will return false, because the string `" gome" is neither a
word nor the prefix of a word in the dictionary. - dictionary. hasFullWord(s), which returns true
if the string s is a "full word" (i.e., a word that can stand on its own, and is not only a prefix) in
 


	4. the dictionary of  words, and false otherwise. For example: - dictionary. hasFullWord("game")
will return true, because "game" is a full word in the dictionary. - dictionary. hasFullWord("g"),
dictionary. hasFullWord("ga"), and dictionary. hasFullWord("gam") will all return false, because
these strings are not full words in the dictionary.
- a field called sides that refers to an array of strings. It is used to store the letters on each side of
the puzzle, with each side represented by a three-letter string. For example, the sides of the
puzzle above would be stored as the following array: {"tae","nih","omk","lys"} (Either lower-
case or upper-case characters can be used.) - a field called letters that refers to an array of single-
letter strings. This array is used to store the individual letters in the puzzle. For example, the
letters in the puzzle above would be stored as the following array:
{"t","a","e","n","i","h","o","m","k","l","y","s"} (Note: We are using an array of String objects,
not an array of char values. Doing so simplifies some of the necessary constraint-checking. In
particular, it allows us to use the built-in contains method from the String class to determine if a
given letter is found within a given string.) - a field called words that refers to an array of strings.
It will be used to store the words in the solution to the puzzle. When the LetterSquare object is
created, this array is initially filled with empty strings. - a constructor that takes an array
representing the sides of the puzzle and initializes the fields. - a toString method that returns a
string representation of the puzzle that will be used when you print a LetterSquare object. -
private static helper methods that make it easier to perform two types of operations on String
objects: - one called lastLetter(word) that can be used to obtain a single-letter string consisting of
the last letter in the string word; for example, lastLetter ("world") would return the string "d". -
one called removeLast(word) that takes a string word and returns the new string formed by
removing the last letter in word; for example, removeLast("world") would return the string
"worl".
- a private method called addLetter that takes a single-character string letter and an integer
wordNum, and that adds the specified letter to the end of the word in position wordNum of the
words array. - a private method called removeLetter that takes an integer wordNum and that
removes the last letter from the word in position wordNum in the words array. - a private method
called al readyUsed that takes an arbitrary string word and that returns the boolean value true if
word is already one of the words in the solution, and false otherwise. - a private method called
onSameSide that takes two single-character strings letter1 and letter2, and that returns true if
letter1 and letter2 are on the same side of the puzzle, and false otherwise. - a private method
called allLettersUsed that returns the boolean value true if all of the letters in the puzzle have
been used somewhere in the solution, and false otherwise. - a private method called print
 


	5. Solution
that takes an  integer wordNum and prints the words in positions 0 through wordNum of the
words array. - the skeleton of a private method called solveRB that you will implement. This is
the recursive-backtracking method, and it should return true if a solution to the puzzle has been
found and false if no solution has been found (i.e., if the method is backtracking). This method
must take three integer parameters: - wordNum: the index of the position in the words array of
the word that is currently being built - charNum: the index of the character within the current
word that this call is responsible for adding - maxWords: the maximum number of words that the
solution is allowed to have. - the skeleton of a private method called isValid that you will also
implement. This method should be called by solveRB to check if a given letter would work as
the next letter in the current word, given the words and prefixes in the dictionary and the
constraints of the puzzle described at the beginning of the problem. This method must take three
parameters:
This method must take three parameters: - letter: a single-character string representing the letter
whose validity is being tested - wordNum: an integer specifying the index of the position in the
words array of the word that is currently being built - charNum: an integer specifying the index
of the position within the current word that letter is being considered for. It should return true if
the specified letter is a valid choice for the letter in position charNum of the word in position
wordNum of the words array, and false otherwise. You may assume that only appropriate values
will be passed in. In particular, you may assume that letter is one of the letters of the puzzle. a
public method named solve that clients can call to solve a LetterSquare puzzle. It repeatedly calls
solveRB with increasing values of maxWords until it finds a solution to the puzzle, or until it has
tried and failed to find solutions of up to 10 words. a main method that allows the user to enter
and solve a puzzle.
Dictionary.java > Zz Dictionary
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