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SHELL SORT 

The shell sort, sometimes called the “diminishing increment sort,”  improves on the insertion sort by breaking the 

original list into a number of smaller sub lists, each of which is sorted using an insertion sort. The unique way that 

these sub lists are chosen is the key to the shell sort. Instead of breaking the list into sub lists of contiguous items, the 

shell sort uses an increment i, sometimes called the gap, to create a sub list by choosing all items that are i items apart. 

Example: 

Consider an unsorted array as follows. 

81   94   11  96   12   35  17   95   28  58 

 

Here N=10, the first pass as K = 5 ( 10/2) 

 

After the first pass 

35    17    11    28   12    81    94    95   96   58 

In second pass, K is reduced to 3 
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After second pass, 

28    12    11     35    17   81    58     95     96    94 

In third pass , K is reduced to  1 

 

The final sorted array is 

 

11   12   17   28   35    58   81    94   95   98 

 

Program: 

void shellsort(int arr[], int num) 

{ 

int i, j, k, tmp; 

for (i = num / 2; i > 0; i = i / 2) 

{ 

for (j = i; j <num; j++) 

{ 

for(k = j - i; k >= 0; k = k - i) 

{ 

if (arr[k+i] >= arr[k]) 

break; 

else 

{ tmp = arr[k]; arr[k] = arr[k+i]; arr[k+i] 
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= tmp; 

} 

} 

} 

} 

This algorithm is quite efficient for medium-sized data sets as its average and worst-case complexity of this algorithm 

depends on the gap sequence the best known is Ο(n), where n is the number of items. And the worst case space 

complexity is O(n). 

Algorithm 

Following is the algorithm for shell sort. 

Step 1 − Initialize the value of h 

Step 2 − Divide the list into smaller sub-list of equal interval h 

Step 3 − Sort these sub-lists using insertion sort 

Step 3 − Repeat until complete list is sorted 

RADIX SORT 

The idea of Radix Sort is to do digit by digit sort starting from least significant digit to most significant digit. Radix sort 

uses counting sort as a subroutine to sort. 

The Radix Sort Algorithm 

1) Do following for each digit i where i varies from least significant digit to the most significant digit. 

a) Sort input  array  using  counting sort (or any stable  sort) according to the i‟th digit. 
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Example: 

Original, unsorted list: 

170, 45, 75, 90, 802, 24, 2, 66 

Sorting by least significant digit (1s place) gives: [*Notice that we keep 802 before 2, because 

802 occurred before 2 in the original list, and similarly for pairs 170 & 90 and 45 & 75.] 

170, 90, 802, 2, 24, 45, 75, 66 

Sorting by next digit (10s place) gives: [*Notice that 802 again comes before 2 as 802 comes before 2 in the previous 

list.] 

802, 2, 24, 45, 66, 170, 75, 90 

Sorting by most significant digit (100s place) gives: 

2, 24, 45, 66, 75, 90, 170, 802 

RADIX SORT ROUTINE 

void countsort (int arr[],int n,int place) 

{ 

int i,freq[range]={0};        //range for integers is 10 as digits range from 0-9 int output[n]; 

for(i=0;i<n;i++)  

freq[(arr[i]/place)%range]++;  

for(i=1;i<range;i++)  

freq[i]+=freq[i-1]; 

for(i=n-1;i>=0;i--) 

{ 
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output[freq[(arr[i]/place)%range]-1]=arr[i]; 

freq[(arr[i]/place)%range]--; 

}  

for(i=0;i<n;i++)  

arr[i]=output[i]; 

} 

void radixsort(llarr[],intn,intmaxx)           //maxx is the maximum element in the array 

{  

int mul=1; 

while(maxx) 

{  

countsort(arr,n,mul); mul*=10; 

maxx/=10; 

} 

} 
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Example 2 

Let the initial array be [121, 432, 564, 23, 1, 45, 788]. It is sorted according to radix sort as shown in the figure below. 

 

  


