Exercise Sheet 9
Exercise 1

The “greatest common denominator” or gcd of two natural numbers m and n is the largest integer which exactly divides both m and n. For example, the gcd of 12 and 18 is 6. The following recursive function calculates gcd’s:

static int gcd(int m, int n) {// gcd of m,n assuming 0<=m<=n


if (m==0) return n; 


else return gcd(n%m,m);

}

Compute the greatest common denominator of 90 and 105 following exactly the code of gcd() using pen and paper. 

Exercise 2
Write the method below using recursion. For example, an invocation of sum(256) will return 13 (because 13 = 2+5+6). 

static int sum(int n) 

// compute the sum of the decimal digits in n, n>=0

For the base case, use n<10. For the recursive case, use the fact that for positive n, the sum of n’s digits equals the sum of n/10’s digits plus the rightmost digit of n.

Exercise 3
Complete the method below which returns the reverse of a string. For example, rev(“cats”) yields “stac”. 

static String rev(String s) {

// Display s in reverse

For the base case, use the fact that the reverse of a string is the string itself when its length is at most 1. For the recursive case, use the fact that for longer strings s, the reverse of s is equal to the reverse of the tail of s followed by the fist character of s (the “tail” of a non-empty string s is s less its first character).

 Test your solution in a program which reads a string and prints it in reverse.

Exercise 4
Write a static recursive method writeNo(int n) which displays n (for n natural) with the thousands marked off with commas. For example, writeNo(1234567) should display 1,234,567; writeNo(56) should display 56; and writeNo(23056) should display 23,056. Test your solution in a program which reads a (natural) number from the keyboard and prints it out as described above. 

Exercise 5
A “palindrome” is a word that reads the same backwards as forwards. For example, “level” is a palindrome. Write a recursive function with heading

static boolean isPalindrome(String w) 

which determines whether w is a palindrome. Using isPalindrome(), write a program to read a line of text from the keyboard and display “is a palindrome” or “is not a palindrome” as appropriate. 

Exercise 6
The method below writes the first n elements of s in reverse order, one element per line. Complete it using recursion.

static void writeRev(String[] s, int n) {

// Display s[0..n-1] in reverse order, 0<=n<=s.length
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