Exercise Sheet 2

Exercise 1

A class EmpClass includes  the following methods:


static int incPay(double p, int n) {...}


static boolean getBonus(int n, String s) {...}


static void newData(String s) {...}

Method main() in EmpClass includes integer variable x and the statements (i) to (v) below. Which statements are illegal?

(i)
newData("Bill Smith, 1145.34");
(ii)
if (getBonus(1345, "sales")) System.out.print("gets bonus");
(iii)
x = incPay(1534.5);

(iv)
if (incPay(1534.5, 2)) System.out.print("raised");

(v)
newData("Bill Smith, " + incPay(1534.5, 2));
Exercise 2

(i)
Write a static method called sumFac which takes an integer parameter n (assumed positive) and returns the sum of the factors of n. The factors of an integer n are the positive integers that exactly divide n, not including n itself. For example, the factors of 12 are 1, 2, 3, 4, and 6, and so the invocation sumFac(12) should yield 16.  

(ii)
Write a static boolean-valued method called isPerfect which takes an integer parameter n (assumed positive) and determines whether or not n is perfect. A positive number is perfect if it is equal to the sum of its factors. For example 28 is perfect because 28 = 1+2+4+7+14, and the factors of 28 are 1, 2, 4, 7, and 14.

(iii)
Write a program which reads a sequence of positive integers and for each one prints a message indicating whether the number is perfect or not. Make good use of the methods described in parts (i) and (ii). An example of input/output is:

12

Not perfect.

28

Perfect!

Exercise 3

(i)
Write a static method called dayName which takes an integer d assumed to be in the range 0 to 6, inclusive, and displays the name of day number d, where Sunday is day 0, Monday is day 1, etc. For example, dayName(3) should display “Wednesday”.

(ii)
Write a method called dayOfWeek which takes three integer parameters d, m, and y representing date d/m/y (assumed to fall in this century or the last), and returns a number indicating the day of the week on which that date falls, where 0 represents Sunday, 1 represents Monday, etc. Make use of methods firstDay and daysInMonth described in lectures (they are reproduced below).

(iii)
Use the above methods in a program which reads a date and displays the day of the week on which it falls. An example of i/o is:


Enter a date in range 1900..2099 (day month year): 12 2 2001


Monday

   static int firstDay(int y) {

   // Day of week on which 1/1/y falls (Sunday = 0, etc.).

       return (((y-1900)*365 // elapsed days since 1/1/1900

               + (y-1901)/4  // not forgetting leap days

               + 1           // 1/1/1900 fell on a Monday 

          ) % 7);            // 7 days in a week

   }

   static int daysInMonth(int m, int y) {

   // Number of days in month m in year y


   if (m==9 || m==4 || m==6 || m==11)  return(30);


   else if (m==2) { // catch leap year



   if (y%4==0 && y!=1900) return(29);



   else return(28);


   }


   else return(31);

   }

Exercise 4

Every book has a unique identifier called its ISBN. A typical ISBN is 0-471-34609-8 (you’ll usually find it on the back cover). ISBNs all have the following form: (i) They are 13 characters long. (ii) The final character is a digit or an upper case ‘X’. (ii) Of the first 12 characters, three are separators and the remainder are digits. A separator is a blank or a dash. Write a static boolean-valued function called isISBN which takes a string parameter s and determines whether or not s constitutes a valid ISBN. Use isISBN in a program which reads a string and prints a message as to whether or not it is a valid ISBN.
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