Exercise Sheet 1

Exercise 1

Familiarise yourself with running Java programs by studying Java on Windows XP for CA166. Run program BestStudent from the lecture notes (reproduced below). The input should come from a file. 

class BestStudent{


public static void main(String[] args) {



int m;



String s;



int bestMark = -1; // Best mark seen so far



String bestStudent = ""; // Name of best student so far.



//Read student data



while (! Console.endOfFile()) {




m = Console.readInt();  s = Console.readString();




// Is this student the best so far?




if (m>bestMark) {  // Yes, so note the details





bestMark = m;  bestStudent = s;




}



}



// Print result



System.out.println("The best student is " + bestStudent + 






" who scored " + bestMark + " marks.");


}

}

Exercise 2

Use a text editor to make a file of numbers separated from one another by arbitrary spaces and end-of-line characters. Call the file numbers.txt; it might look like


17  12   -7

  10 

2   -31  -11

 12
Write a program which displays the total of all the positive numbers in numbers.txt. Your program should work regardless of how many numbers are in numbers.txt, and howsoever they may be laid out.
Exercise 3

How many variables, types, statements (not counting declaration statements), declarations, and (maximal) expressions occur in the program LargerOfTwo:

class LargerOfTwo {


public static void main(String[] args) {



int m, n, larger;



System.out.println("Enter two integers: ");



m = Console.readInt();  n = Console.readInt(); 



if (m>n) larger = m;



else larger = n;



System.out.println(larger + " is the larger.");


}

}

Exercise 4

Trace the behaviour of program PerfectSquare below for inputs 9 and 0. 


class PerfectSquare {
    

public static void main(String[] args) {
        

int n, k;
1       

System.out.print("Enter a natural number: ");
2       

n = Console.readInt(); 
3       

k = 0;
4       

while (k*k<n) {
5
    

k++;
         

}
        

// k is the smallest (natural) number whose square is >= n
6       

if (k*k==n) 
7
    

System.out.print("That’s a perfect square.");
        

else 
8
    

System.out.print("That’s not a perfect square.");
    

}

}

Exercise 5

Write out the following program by hand, properly indented. Retain the existing line-breaks (except if you wish you may place opening chain brackets on their own line).

class Fusc {        

public static void main(String[] args) {

int f[] = new int[20];

int j;

f[0] = 0; f[1] = 1;

j = 2;

while (j < 20) {

if (j%2 == 0) 

f[j] = f[j/2];

else

f[j] = f[j/2] +  f[j/2 + 1];

j = j+1;

}

System.out.println("Table of fusc values");

j = 0;

while (j<20) {

System.out.println(f[j]);

j++;

}

}

}

Exercise 6

The diagram below shows a diamond of width 9 – there are 9 asterisks in the central line. Write a program which displays a diamond of width n, where n is read from the keyboard. Assume the value supplied for n is a positive odd integer.

Suggestion: Begin by thinking out expressions for the number of lines in the diamond (in terms of n), the number of leading spaces in line k (0k<n), and the number of asterisks in line k. Don’t start coding until you have completed this analysis. It may be helpful to recall that in Java Math.abs(v) yields the absolute value of integer v (although the program can be written without this).
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