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What is Recursion?

® Defining something in terms of itself.

® A recursive definition is one that uses the
concept or thing that is being defined as part
of the definition.
® For example: An “ancestor” is either a parent or
an ancestor of a parent.

® A recursive method is a method that calls
itself, either directly or indirectly.
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Factorial — Recursive definition

0l=1
n'=n-(n—1) when n>0



Recursive Implementation

public static long factorial(long n) {
if(n < 1) return 1;
else return n * factorial(n - 1);

}

The code corresponds to the mathematics.



Loop implementation

public static long factIter (long n) {
long result = 1;
for(long i = n; i > 0; i--) {
result x= i;
¥

return result;

}

Iterative implementation has more explicit
bookkeeping.



Accumulator implementation

public static long factIter2(long n) {
return factAcc(n, 1);

}

public static long factAcc(long n, long result) {
if(n < 1) return result;
else return factAcc(n-1, result*n);



Fibonacci Sequence
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public static long fib(int n) {
if(n <= 1) return 1;
else return fib(n-1) + fib(n-2);



MergeSort: mergeSort

public static int[] mergeSort (int[] nums) {
if (nums.length <= 1) {

}

return nums;

else {

int mid = nums.length/2;

int [] left = new int[mid];

int[] right = new int[nums.length - mid];

for(int i = 0; i < mid; ++i) {
left[i] = nums[i];

}

for(int i = mid; i < nums.length; ++i) {
right [i-mid] = nums([i];

}

int[] leftSorted = mergeSort(left);
int[] rightSorted = mergeSort(right);
return merge (leftSorted, rightSorted);



Mergesort: merge

public static int[] merge(int[] a, int[] b) {

int[] ¢ = new int[a.length + b.lengthl;

int aIndex = 0; int bIndex = 0; int cIndex = 0;

while (aIndex < a.length && bIndex < b.length) {
if (alaIndex] < b[bIndex]) {

clcIndex] = alalIndex]; alndex++;
} else {
c[cIndex] = b[bIndex]; blIndex++;
}
cIndex++;
}
while (aIndex < a.length) {
c[cIndex] = al[aIndex]; alIndex++; cIndex++;
}

while(bIndex < b.length) {
c[cIndex] = b[bIndex]; bIndex++; cIndex++;

}

return c;



Mergesort: testing

public static void main(Stringl[] args) {
int[] arr = new int([]{3, 5, 2, 7, 1, 43, 17, 20};
printArray(arr);
int [] sorted = mergeSort(arr);
printArray (sorted);
}

public static void printArray(int[] array) {
System.out.print("[");
String delim = "";
for(int i = 0; i < array.length; ++i) {
System.out.print(delim + array[i]);
delim = ", ";

}
System.out.println("]");



