Quicksort

No merging is necessary because partitioning arranges the elements properly.

Everything in the lower partition is smaller than everything in upper partition. When we are done sorting both the partitions the entire array is already sorted.

(45,78,8,9,10,3,89,21) Pivot = 9 copy to first position

(9,78,8,45,10,3,89,21)

      |

                      |

swap 3 and 78

(9,3,8,45,10,78,89,21)

            |

        |

Everything from hiswap to lobound is smaller than or equal to pivot. Pivot is copied to the hiswap

(8,3,9,45,10,78,89,21)

(8,3) is sorted separately

(45,10,78,89,21) is sorted separately 9 is in the right place

Sorting (8,3) is the trivial case given by first if

Sorting (45,10,78,89,21) is done recursively

(45,10,78,89,21) pivot = 78

(78,10,45,89,21)

                 |

                      |

(78,10,45,21,89)

                      |

                 |

Move pivot to the hiswap

(21,10,45,78,89)

(21,10,45) sort recursively

(89) doesn’t need to be sorted

(21,10,45) pivot = 10

(10,21,45)

        |

   |

unnnecessary swapping of 10 to 10

nothing to swap in the left partition

(21,45) is sorted recursively

(21,45) satisfies the first if and is trivially sorted�

Note the root should be (45,78,8,9,10,3,89,21)

leaf nodes don’t represent calls, they are the resulting orders
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To look at the resulting array write down the sequence of elements in the leaf node

(3,8,9,10,21,45,78,89)

Partition the following array, show every step clearly

(35,42,21,84,77,91,7,14,28)

The partition procedure may or may not divide the list in half. If it does, then time analysis is similar to mergesort. The best case of quicksort is the same as best, worst and average case of mergesort, i.e. O(n log n).

�SYMBOL 183 \f "Symbol" \s 10 \h�	In the worst case, the partition will always split list into one part of size 1 and other part of size n-1, where n is the size of the original list. In that case, the height of the recursion tree will be n instead of log n. (log n is the height of the tree in the best case). Hence the time requirement is O(time for partition * height of the tree) =O(n**2) 
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best case
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worst case




