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Figure 8.10   Quicksort

Data Structure s & Problem Solving using JAVA/2E Mark Allen Weiss      © 2002  Addison Wesley

COT 5407 9/15/05 2

Data Structures & Problem Solving using JAVA/2E Mark Allen Weiss      © 2002  Addison Wesley

Figure A  If  6 is used as pivot, the end result after partitioning is as shown in the Figure B.

Figure B  Result after Partitioning
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Storing binary trees as arrays
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Heaps (Max-Heap)
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+($3 UHSUHVHQWV�D�ELQDU\�WUHH�VWRUHG�DV�DQ�DUUD\�
VXFK�WKDW�
� 7UHH�LV�ILOOHG�RQ�DOO�OHYHOV�H[FHSW�ODVW
� /DVW�OHYHO�LV�ILOOHG�IURP�OHIW�WR�ULJKW
� /HIW�	�ULJKW�FKLOG�RI�L DUH�LQ�ORFDWLRQV��L DQG��L��
� +($3�3523(57<�

3DUHQW�YDOXH�LV�DW�OHDVW�DV�ODUJH�DV�FKLOG·V�YDOXH
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HeapSort
� )LUVW�FRQYHUW�DUUD\�LQWR�D�KHDS�
�%8,/'�0$;�+($3��S����

� 7KHQ�FRQYHUW�KHDS�LQWR�VRUWHG�DUUD\�
�+($36257��S����
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Max-Heapify(array a, integer i)
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Build-Max-Heap(array a)
VL]H>D@� �OHQJWK>D@�
IRU L� � OHQJWK>D@�� GRZQWR ��GR

0D[�+HDSLI\�D�L�
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HeapSort(array a)
%XLOG�0D[�+HDS�D��
IRU L� �OHQJWK�D��GRZQWR ��GR
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0D[�+HDSLI\�D����
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HeapSort
Analysis
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Sorting Algorithms
� 1XPEHU�RI�&RPSDULVRQV
� 1XPEHU�RI�'DWD�0RYHPHQWV
� $GGLWLRQDO�6SDFH�5HTXLUHPHQWV

COT 5407 9/15/05 11

Sorting Algorithms
� 6HOHFWLRQ�6RUW
� ,QVHUWLRQ�6RUW
� %XEEOH�6RUW
� 6KDNHU�6RUW

� 0HUJH�6RUW
� +HDS�6RUW
� 4XLFN�6RUW

� %XFNHW�	�5DGL[�6RUW
� &RXQWLQJ�6RUW
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Animation Demos
KWWS���ZZZ�

FVH�XWD�HGX�aKROGHU�FRXUVHV�FVH�����OHFWXUHV�DSSOHWV�VRUW��KHDSVRUW
�KWPO

KWWS���FJ�VFV�FDUOHWRQ�FD�aPRULQ�PLVF�VRUWDOJ�
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Bucket Sort
� 1�YDOXHV�LQ�WKH�UDQJH�>D��D�P��@
� )RU�H�J���VRUW�D�OLVW�RI����VFRUHV�LQ�WKH�
UDQJH�>����@�

� $OJRULWKP
² 0DNH�P�EXFNHWV�>D��D�P��@
² $V�\RX�UHDG�HOHPHQWV�WKURZ�LQWR�DSSURSULDWH�
EXFNHW

² 2XWSXW�FRQWHQWV�RI�EXFNHWV�>���P@�LQ�WKDW�RUGHU
� 7LPH�2�1�P�
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Stable Sort
� $�VRUW�LV�VWDEOH�LI�HTXDO�HOHPHQWV�
DSSHDU�LQ�WKH�VDPH�RUGHU�LQ�ERWK�WKH�
LQSXW�DQG�WKH�RXWSXW�

� :KLFK�VRUWV�DUH�VWDEOH"�+RPHZRUN�
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Radix Sort
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Algorithm
for i = 1 to d do

sort array A on digit i using any sorting algorithm

Time Complexity: O((N+m) + (N+m2) + …+ (N+md))
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Space Complexity: O(md)
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Radix Sort
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Algorithm

for i = 1 to d do

sort array A on digit i using a stable sort algorithm

Time Complexity: O((n+m)d)
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Counting Sort
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