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Data Structures in C++ Note 6

Note 6: Sorting Algorithms in Data Structure for Application

Sorting

We have seen two important applications of sorting: (1) as an aid to searching, and (2) for matching entries in lists.  Sorting is also used in the solution of many other more complex problems.  In fact, estimates suggest that over 25 percent of all computing time is spent on sorting, with some organizations spending more than 50 percent of their computing time sorting lists.  So, the problem of finding efficient sorting algorithms is immensely important.  Unfortunately, no single sorting technique is the “best” for all initial orderings and sizes of the list being sorted.

Type of Sorting

External Sorting: Merge Sort

Internal Sorting: Selection Sort

Insertion Sort

Bubble Sort

Quick Sort

Combined Sort

Three things to consider for chose sorting algorithms for application:

1. Number of elements in list

2. Number of different orders of list required

3. The amount of time required to move the data or not move the data

Sort Algorithms

Merge Sort

This algorithm is used to merge two sorted lists to get a single sorted list.

//Using an additional space

void   merge(element   list[], element   sorted[], short   i, short   m, short   n)

{


short   j, k, t;


j = m+1;                      // index for the second sublist


k = i;                           // index for the sorted list


while ( i <= m && j <= n )

{



if ( list[i].key <= list[j].key )




sorted[ k++ ] = list[ i++ ];



else




sorted[ k++] = lsit[j++];


}


if ( i > m )



for ( t = j; t <= n; t ++ )




sorted[ k+t-j ] = list[t];


else



for (t = i; t <= m; t ++)




sorted[ k+t-i ];

}

Selection Sort

i = 0;


while (i < N-1)


{



j = i + 1;



small = x[i];



loc = i;



while (j < N)



{




if (x[j] < small)




{





small = x[j];





loc = j;




}




j ++;



}



if (loc != i)



{




x[loc] = x[i];




x[i] = small;



}



i++;


}

Insertion Sort
//Element 0 contains smallest value of the data for ascending order, or contains biggest 

//value of the data for descending order. 


i = 1;


N_element = 1;


while ( more value)


{



N_value = x[i];



j = N_element – 1;



while (N_value < x[j])



{




x[j+1] = x[j];




j --;



}



x[j + 1] = N_value;



N_element ++;



i ++;


}

Insertion Sort without moving data by using tag:

//Element 0 contains smallest value of the data for ascending order, or contains biggest 

//value of the data for descending order.  Element 0 of tag array is initialized to 0.


i = 1;


N_element = 1;


while  (more value)


{



N_value = tag[i];



J = N_element – 1;



while (x[N_value] < x[tag[j]])



{




tag[j + 1] = tag[j];




j --;



}



tag[j + 1] = N_value;



N_element ++;



i ++;


}

Bubble Sort

Regular Bubble Sort:                                       Modified Bubble Sort:      
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Quick Sort
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*This quick sort algorithm will not work without the big and small value at the end and front of the list.

**This algorithm only sorts one segment, it could use in recursive function or in a loop to sort all of the values in the list.

Combined Sort

Combined sort is using a combination of two sorting algorithms for the improvement of sorting speed.  It will take advantage of the strength of each sorting algorithms to improve sorting speed.  For example, a combined quick sort and modified bubble sort take advantage of quick sort for sorting big list, and modified bubble sort for sorting small list.  Because using quick sort for sorting small list will be inefficiency, combined sort is using modified bubble sort for sorting small list.

How it works? (using array)

1. Push the begin and the end subscript from the array to the stack

2. Enter the loop as long as stack is not empty call the sorting function

· Pop the begin and the end subscript of array from the stack, then check the list is big or small.  If the segment is big list, call quick sort; if the segment is small list, call modified bubble sort.

· The call the quick sort function will return 3 values of begin, end and pivot of the segment.  Then pushes begin and pivot -1 to the stack; also push pivot +1 and end to the stack.
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