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a)� is_right (a right triangle)

b
�

) is_scalene (no two sides are the same length)

c)� is_isosceles (exactly two sides are the same length)

d)
�

is_equilateral (all three sides are the same length)

//****** *************************************** **********************

//

//   Thr ee_Sides.java      Programming Project      Application

//

//   Aut hors:  Lewis and Loftus

//

//   Cla sses:  Three_Sides

//             Triangle

//

//****** *************************************** **********************

//------ --------------------------------------- ----------------------

//

//  Clas s Three_Sides

//

//  Meth ods:

//

//     p ublic static void main (String[] args) 

//

//------ --------------------------------------- ----------------------

class Th ree_Sides {

   //=== ======================================= =================

   // Cr eate and determine properties of variou s triangles.

   //=== ======================================= =================

   publi c static void main (String[] args) {

      Tr iangle right = new Triangle (3, 4, 5);

      Tr iangle equal = new Triangle (6, 6, 6);

      Tr iangle isosceles = new Triangle (3, 7, 7);

      Tr iangle scalene = new Triangle (4, 5, 6) ;

      //  check the right triangle

      Sy stem.out.println(right.print_sides() + " triangle:");

      if  (right.is_right())

         System.out.println("\tIt is a right tr iangle");

      el se
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         System.out.println("\tIt is not a righ t triangle");

      if  (right.is_isosceles())

         System.out.println("\tIt is isosceles" );

      el se

         System.out.println("\tIt is not isosce les");

      if  (right.is_equilateral())

         System.out.println("\tIt is equilatera l");

      el se

         System.out.println("\tIt is not a equi lateral");

      if  (right.is_scalene())

         System.out.println("\tIt is scalene");

      el se

         System.out.println("\tIt is not scalen e");

      Sy stem.out.println();

      //  check the equilateral triangle

      Sy stem.out.println(equal.print_sides() + " triangle:");

      if  (equal.is_right())

         System.out.println("\tIt is a right tr iangle");

      el se

         System.out.println("\tIt is not a righ t triangle");

      if  (equal.is_isosceles())

         System.out.println("\tIt is isosceles" );

      el se

         System.out.println("\tIt is not isosce les");

      if  (equal.is_equilateral())

         System.out.println("\tIt is equilatera l");

      el se

         System.out.println("\tIt is not a equi lateral");

      if  (equal.is_scalene())

         System.out.println("\tIt is scalene");

      el se

         System.out.println("\tIt is not scalen e");

      Sy stem.out.println();
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      //  check the isosceles triangle

      Sy stem.out.println(isosceles.print_sides( ) + " triangle:");

      if  (isosceles.is_right())

         System.out.println("\tIt is a right tr iangle");

      el se

         System.out.println("\tIt is not a righ t triangle");

      if  (isosceles.is_isosceles())

         System.out.println("\tIt is isosceles" );

      el se

         System.out.println("\tIt is not isosce les");

      if  (isosceles.is_equilateral())

         System.out.println("\tIt is equilatera l");

      el se

         System.out.println("\tIt is not equila teral");

      if  (isosceles.is_scalene())

         System.out.println("\tIt is scalene");

      el se

         System.out.println("\tIt is not scalen e");

      Sy stem.out.println();

      //  check the scalene triangle

      Sy stem.out.println(scalene.print_sides() + " triangle:");

      if  (scalene.is_right())

         System.out.println("\tIt is a right tr iangle");

      el se

         System.out.println("\tIt is not a righ t triangle");

      if  (scalene.is_isosceles())

         System.out.println("\tIt is isosceles" );

      el se

         System.out.println("\tIt is not isosce les");

      if  (scalene.is_equilateral())

         System.out.println("\tIt is equilatera l");

      el se

         System.out.println("\tIt is not equila teral");

      if  (scalene.is_scalene())

         System.out.println("\tIt is scalene");

      el se
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         System.out.println("\tIt is not scalen e");

   }  //  method main

}  // cl ass Three_Sides

//------ --------------------------------------- ----------------------

//

//  Clas s Triangle

//

//  Cons tructors:

//

//     p ublic Triangle (int s1, int s2, int s3)  {

//

//  Meth ods:

//

//     p rivate int largest ()

//     p rivate int shortest ()

//     p ublic boolean is_right ()

//     p ublic boolean is_equilateral ()

//     p ublic boolean is_isosceles ()

//     p ublic boolean is_scalene ()

// 

//------ --------------------------------------- ----------------------

class Tr iangle {

   int  side1, side2, side3;

   //=== ======================================= =================

   //  S ets up a triangle with the specified si de lengths.

   //=== ======================================= =================

   publi c Triangle (int s1, int s2, int s3) {

      si de1 = s1;

      si de2 = s2;

      si de3 = s3;

   }  //  constructor Triangle

   //=== ======================================= =================

   //  R eturns the length of the longest side o f  the triangle.

   //=== ======================================= =================

   priva te int largest () {

      in t  max = side1;
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      if  (side2 > max)

         max = side2;

      if  (side3 > max)

         max = side3;

      re turn max;

   }  //  method largest

   //=== ======================================= =================

   //  R eturns the length of the shortest side of the triangle.

   //=== ======================================= =================

   priva te int shortest () {

      in t  min = side1;

      if  (side2 < min)

         min = side2;

      if  (side3 < min)

         min = side3;

      re turn min;

   }  //  method shortest

   //=== ======================================= =================

   //  D etermines whether the triangle is a rig ht triangle.

   //=== ======================================= =================

   publi c boolean is_right () {

      re turn ((side1 * side1 + side2 * side2) = = (side3 * side3));

   }

   //=== ======================================= =================

   //  D etermines whether a triangle is equilat eral.  If the

   //  l ongest side is equal to the shortest si de, then the

   //  t riangle is equilateral.

   //=== ======================================= =================

   publi c boolean is_equilateral () {

      in t longest_side, shortest_side;

      lo ngest_side = largest();

      sh ortest_side = shortest();

      re turn (shortest_side == longest_side);

   }  //  method is_equilateral

   //=== ======================================= =================

   //  D etermines whether a triangle is isoscel es.  Any (and
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   //  a t  least) two sides must be equal.

   //=== ======================================= =================

   publi c boolean is_isosceles () {

      bo olean   answer;

      if  (side1 == side2)

         answer = true;

      el se if (side1 == side3)

         answer = true;

      el se if (side2 == side3)

         answer = true;

      el se

         answer = false;

      re turn answer;

   }  //  is_isosceles

   //=== ======================================= =================

   //  D etermines whether a triangle is scalene .

   //=== ======================================= =================

   publi c boolean is_scalene() {

      bo olean answer;

      if  (side1 == side2)

         answer = false;

      el se if (side1 == side3)

         answer = false;

      el se if (side2 == side3)

         answer = false;

      el se

         answer = true;

      re turn answer;

   }  //  method is_scalene

   //=== ======================================= =================

   //  P rints the sides of the triangle.

   //=== ======================================= =================

   publi c String print_sides() {

      re turn (side1 + " " + side2 + " " + side3 );

   }  //  method print_sides
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}  // cl ass Triangle

4-20 Write a class called String_Analyzer ,�  which stores a string and provides several methods which deter-
mine and return the following characteristics.  The string may contain several sentences.  Each word in a sen-
ten

�
ce is separated by a single space character and each sentence is terminated with a period.  One space 

separ� ates each sentence.

a)� number of sentences in the string

b
�

) number of words in the entire string

c)� number of characters in the entire string

d
�

) average number of words per sentence

e)� average number of characters per word

f) length of the longest word (in characters)

g)	 length of the longest sentence (in words)

Hint:  use the charAt  and lastIndexOf  methods from the String  class in the Java API.

//****** *************************************** **********************

//

//   Str ing_Evaluation.java    Programming Proj ect    Application

//

//   Aut hors:  Lewis and Loftus

//

//   Cla sses:  String_Evaluation

//             String_Analyzer

//

//****** *************************************** **********************

//------ --------------------------------------- ----------------------

//

//  Clas s String_Evaluation

//

//  Meth ods:

//

//     p ublic static void main (String[] args) 

//

//------ --------------------------------------- ----------------------

class St ring_Evaluation {

   //=== ======================================= =================
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   //  C reteates a String_Analyzer object and e xercises it.

   //=== ======================================= =================

   publi c static void main (String[] args) {

      St ring_Analyzer  dick = new String_Analyz er

         ("See Dick. See Jane. See Dick and Jan e.");

      St ring_Analyzer  spot = new String_Analyz er

         ("Take cognizance of Spot. Obs erve Spot progress expeditiously.");

      Sy stem.out.println("See Dick. See Jane. S ee Dick and Jane.");

      Sy stem.out.print("\tThe number of sentenc es in above string ");

      Sy stem.out.println("is: " + dick.num_sent ences());

      Sy stem.out.print("\tThe number of words i n above string ");

      Sy stem.out.println("is: " + dick.num_word s());

      Sy stem.out.print("\tThe number of charact ers in above string ");

      Sy stem.out.println("is: " + dick.num_char s());

      System.out.print("\ tThe average number of words per sentence in ");

      Sy stem.out.println("above string is: " + dick.words_per_sent());

      Sy stem.out.print("\tThe average number of  characters per word in ");

      Sy stem.out.println("above string is: " + dick.chars_per_word());

      Sy stem.out.println();

      Sy stem.out.print("Take cognizance of Spot . ");

      Sy stem.out.println("Observe Spot progress  expeditiously.");

      System.out.print("\ tThe longest sentence in the abov e string is ");

      Sy stem.out.println(spot.longest_sent() + " words.");

      Sy stem.out.print("\tThe longest word in t he above string is ");

      Sy stem.out.println(spot.longest_word() + " characters.");

   }  //  method main

}  // cl ass String_Evalation

//------ --------------------------------------- ----------------------

//

//  Clas s String_Analyzer

//

//  Cons tructors:

//
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//     p ublic String_Analyzer (String str)

//

//  Meth ods:

//

//     p rivate boolean end_of_word (int pos)

//     p ublic int num_sentences () 

//     p ublic int num_words () 

//     p ublic int num_chars () 

//     p ublic int words_per_sent () 

//     p ublic int chars_per_word () 

//     p ublic int longest_word () 

//     p ublic int longest_sent () 

//

//------ --------------------------------------- ----------------------

class St ring_Analyzer {

   final  private char PERIOD = '.', SPACE = ' ' ;

   priva te String base_string;

   //=== ======================================= =================

   //  S ets up a new object with the specified string.

   //=== ======================================= =================

   publi c String_Analyzer (String str) {

      ba se_string = str;

   }  //  constructor String_Analyzer

   //=== ======================================= =================

   //  D etermines if the character at the speci fied position 

   //  i s  an end-of-word marker (period or spac e).

   //=== ======================================= =================

   priva te boolean end_of_word (int pos) {

      bo olean answer = false;

      if  (pos != base_string.length()) {

         if (base_string.charAt(pos) == PERIOD)

            answer = true;

         else if (base_string.charAt(pos) == SP ACE)

            answer = true;

      }

      re turn answer;

   }  //  method end_of_word
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   //=== ======================================= =================

   //  D etermines the number of sentences in th e base string.

   //=== ======================================= =================

   publi c int num_sentences () {

      in t  position = 0, count = 0;

      wh ile (position < base_string.length()){

         if (base_string.charAt(position) == PE RIOD)

            count = count + 1;

         position = position + 1;

      }

      re turn count;

   }  //  method num_sentences

   //=== ======================================= =================

   //  D etermines the number of words in the ba se string.

   //=== ======================================= =================

   publi c int num_words () {

      in t position = 0;

      in t count = 0;

      if  (base_string.length() != 0) {

         while (position < base_string.length() ){

            if (base_string.charAt(position) ==  SPACE)

               count = count + 1;

            position = position + 1;

         }

         count = count + 1;

      }

      re turn count;

   }  //  method num_words

   //=== ======================================= =================

   //  D etermines the number of characters in t he base string.

   //=== ======================================= =================

   publi c int num_chars () {

      re turn base_string.length();

   }  //  method num_chars
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   //=== ======================================= =================

   //  D etermines the average number of words p er sentence.

   //=== ======================================= =================

   publi c int words_per_sent () {

      re turn (num_words() / num_sentences());

   }  //  method words_per_sent

   //=== ======================================= =================

   //  D etermines the average number of charact ers per word.

   //=== ======================================= =================

   publi c int chars_per_word() {

      re turn (num_chars() / num_words());

   }  //  method chars_per_word

   //=== ======================================= =================

   //  D etermines the length of the longest wor d, in chars.

   //=== ======================================= =================

   publi c int longest_word () {

      in t  letter, max = 0, position = 0;

      wh ile (position < base_string.length()) {

         letter = 0;      // start of a new wor d

         while (end_of_word(position) == false)  {

            letter = letter + 1;

            position = position + 1;

         }

         // move past period & leading space

         while (end_of_word(position))

            position = position + 1;

         if (letter > max)

            max = letter;

      }

      re turn max;

   }  //  method longest_word

   //=== ======================================= =================

   //  D etermines the length of the longest sen tence, in words.

   //=== ======================================= =================

   publi c int longest_sent () {
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      in t  word, max = 0, position = 0;

      wh ile (position < base_string.length()) {

         word = 0;      // start of a new sente nce

         while (base_string.charAt(position) !=  PERIOD) {

            if (base_string.charAt(position) ==  SPACE)

               word = word + 1;

               position = position + 1;

         }

         word = word + 1;         // count last  word in sentence

         position = position + 2; // move past period & leading space

         if (word > max)

            max = word;

      }

      re turn max;

   }  //  method longest_sent

}  // cl ass String_Analyzer

4



-21 Write a class that uses the StringTokenizer class to identify the parts of a phone number.  Assume that the for-
m� at of the phone number is (nnn) nnn-nnnn.  For example, given the phone number of (610) 555-1212, 610 is 
th

�
e areacode, 555 is the exchange, and 1212 is the extension.  The class should have at least three public meth-

o� ds one that returns the areacode, one that returns the exchange, and one that returns the extension.
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