Exercise Sheet 6
Exercise 1

Write a program which reads a sequence of words and prints a count of the number of distinct words. An example of input/output is

should I stay or should I go

5 distinct words

Exercise 2

Two words are anagrams of one another if one can be obtained from the other by a rearrangement of its letters. For example, peal and leap are anagrams. Write a program which determines whether two words are anagrams of one another. The two words are passed to the program from the command line, as in

java Anagrams peal leap

They’re anagrams!

Suggestion: You may find it useful to sort each word (i.e. rearrange the letters so that they are in ascending order alphabetically). Strings cannot be sorted, but arrays of characters can. A character array w can be created from a string s as follows:


char[] w = s.toCharArray();  

Exercise 3

Write a program which plays a guessing game with the user as follows. The program creates 50 random integers, each in the range 1 to 1000, inclusive. The user repeatedly guesses a number and is told whether or not it is among the random numbers. This continues until the user guesses correctly or signals that he/she is giving up by entering 0. In either case, an appropriate final message is displayed. 

Your program should make good use of binary search method by storing the random numbers in an array which is then sorted. The Java expression (int)(Math.random()*r) generates a random integer in the range 0 to r-1, inclusive, where r denotes any positive integer.

Optional extra: Ensure that the random numbers are all different.

Suggestion: It is best to give the program structure my making two (static) methods, one to search an array of integers using binary search, and one to sort an array of integers.


For convenience, the code to sort an array of strings, and binary search an array of strings is reproduced from the lectures below.


// Sort array ws using selection sort


int lft = 0; // ws[lft..] to be sorted


while (lft<ws.length-1) {


    // find minimum in ws[lft..]


    int min = lft;  int i = lft+1; 


    // ws[min] is minimum in ws[lft..i-1]


    while (i<ws.length) {


        if (ws[i].compareTo(ws[min])<0){


            min = i;


        }


        i++;


    }


    // ws[min] is minimum in ws[lft..]


    // swap ws[lft] and ws[min] 


    String temp;

         temp = ws[lft]; ws[lft] = ws[min]; ws[min] = temp;

         // advance


    lft++;


}


// This is a binary search


j = 0; k = ws.length-1; mid = (j+k)/2;


// search segment is from index j to k, incl. 


while (j<=k && !s.equals(ws[mid])) {


    if (s.compareTo(ws[mid])<0) // s < middle word


        k = mid-1; // eliminate top of segment


    else // s > middle word


        j = mid+1; // eliminate bottom of segment


    mid = (j+k)/2; // ready for next time around


}
        


if (j<=k) // found


    .....


else  // not found


    .....
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