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Programming in Java: lecture 10

 Recursion
 Why?
 How?
 Examples

 Example

Slides made for use with ”Introduction to Programming Using Java, Version 5.0” by David J. Eck
Some figures are taken from ”Introduction to Programming Using Java, Version 5.0” by David J. Eck
Lecture 10 covers Section 9.1 
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Recursion

 Defining something by itself
 usually a bad idea

 Defining something partially by itself
 a very powerful technique

 Calling a method from itself
 can be done indirectly
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Recursion

 Base cases
 Splitting the problem into smaller problems
 The problem of infinite recursion
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Binary Search

 Why?
 Liniear search

 1000 items, max 1000 comparisons
 1000000 items, max 1000000 comparisons

 Binary search
 1000 items, 10 comparisons
 1000000 items, 20 comparisons
 Data must be sorted
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Binary Search
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Recursive Binary Search
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Towers of Hanoi
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Algorithm
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Solution
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Quicksort
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Quicksort

/**
 * Apply quicksort to put the array elements between
 * position lo and position hi into increasing order.
 */
static void quicksort(int[] A, int lo, int hi) {
   if (hi <= lo) {
         // The list has length one or zero.  Nothing needs
         // to be done, so just return from the subroutine.
      return;
   }
   else {
         // Apply quicksortStep and get the new pivot position.
         // Then apply quicksort to sort the items that
         // precede the pivot and the items that follow it.
      int pivotPosition = quicksortStep(A, lo, hi);
      quicksort(A, lo, pivotPosition - 1);
      quicksort(A, pivotPosition + 1, hi);
   }
}
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Quicksort step
 static int quicksortStep(int[] A, int lo, int hi) {
       
    int pivot = A[lo];  // Get the pivot value.

    while (hi > lo) {
       while (hi > lo && A[hi] > pivot) {
          hi--;
  }
       if (hi == lo)
          break;
       A[lo] = A[hi];
       lo++;
       while (hi > lo && A[lo] < pivot) {
          lo++;
       }
       if (hi == lo)
          break;
       A[hi] = A[lo];
       hi--;
    } // end while
    A[lo] = pivot;
    return lo;
 }  // end QuicksortStep
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Blob counting
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Blob counting
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Infinite recursion

 StackOverflowError
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Example

 Team programming
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