Algorithms Comparing Report.
The following is for the comparing of the five kinds of sorting algorithms against the files with different characters .

Analysis :

· D-Files.

1. This type of sequence to be sorted is of the maximum element at the beginning which is 100000 at each file, the most elements is from a specified range from 1..10 to 1..100000 and the total number of the sequence is same.
2. The average running time:

* the mergesort have the average running time basically flat , because the mergesort ‘s MERGE function has no relation to the number distribution but size of the file.
* randomizedquicksort, the quick sort will cost most time on the recursively partition the sequence , in our D files, the number ranges increase from 1..10 to 1..100000, we know that the smaller the number ranges the more frequently swaps needed for the partition the sequence into two parts. That’s why the average running time of the randomizedquicksort keep decreasing as the number ranges increasing.

* the insersionsort, the inserstionsort have the worst performance which is decided by its algorithms.

* the bucketsort, the average running time of this sort against D-Files is decreasing as the number ranges’ increasing. It is easy to understand, remembering that the bucket sort will split the element into different buckets. If the number ranges is small, there are many numbers will be in one same bucket, then I will cost much time to sorting each bucket(we use the insertion sort to sort each of the bucket).. With the growth of the ranges, the sorting cost of each bucket  will keep decreasing  then the total running time of the sorting will decrease correspondingly. 
*radixsort has the average running time is Θ(d(n+k)). In our case the k is fixed ,which is 10 because there are only 10 integers from 0 to 9 and the d is fixed also, which is depended on the maximum number in the sequence, in our files, it’s 100000. the d is 7 in our case. 
· L-Files.
1. This type of sequence to be sorted whose ALL elements is from a specified range from 1..10 to 1..100000 and the total number of the sequence is same(100000).

2. The average running time:

* the mergesort have the average running time basically flat , because the mergesort ‘s MERGE function has no relation to the number distribution.

* randomizedquicksort, the quick sort will cost most time on the recursively partition the sequence , in our L files, the number ranges increase from 1..10 to 1..100000, we know that the smaller the number ranges the more frequently swaps needed for the partition the sequence into two parts. That’s why the average running time of the randomizedquicksort keep decreasing as the number ranges increasing.

* the insersionsort, the inserstionsort have the worst performance which is decided by its algorithms. 
* the bucketsort, the average running time of this sort against L-Files is decreasing as the number ranges’ increasing. It is easy to understand, remembering that the bucket sort will split the element into different buckets. If the number ranges is small, there are many numbers will be in one same bucket, then I will cost much time to sorting each bucket. With the growth of the ranges, the sorting cost of each bucket  will keep decreasing  then the total running time of the sorting will decrease correspondingly. 

*radixsort has the average running time is Θ(d(n+k)). In our case the k is fixed ,which is 10 because there are only 10 integers from 0 to 9 and but the d is keeping increasing with the number ranges increasing from 2(L1.TXT)to 7(L5.TXT). So the average running time will keep increasing as the number ranges’ increasing.
· R-file
1. This type of sequence to be sorted whose ALL elements is randomly generated from 1..1000000. but the total number of the sequence is increasing from 10 to100000.
2. The average running time:

the running time of all the types these algorithms will keep increasing as the sequence size’s increasing. And the insertionsort grows fastest in all the sorting. It’s straightforward because the running time of the insertionsort is Θ(n2). The other is either Θ (nlogn) or Θ(n) . At other aspects, when the size of the sequence is not big enough, the running time of the algorithms keep flat even against different algorithms.
· S-file
1. This type of sequence to be sorted which based on a sorted sequence form 1 to 100000 but randomly swap some number pairs from 10 to 10000.

* the mergesort have the average running time basically flat ,because the most time-consuming part of the algorithm—MERGE haven’t related to the elements order but the length of the sequence. In our case the length of the sequence is same. So the running time is flat.

* randomizedquicksort,  the running time is basically flat , but with the swap pairs increasing, the potential swaps in the PARTITION function will increasing ,which will lead the total running time of the randomizedquicksort keep a very slowly increasing with the growth of the sequence’s unorder degree.
* the insertion sort have an good performance when the sequence is most already sorted. But with the unorder degree grows, the performance drop dramatically. It can be explained by noting that the insertion sort will keep inserting  the current element into the previously sorted sub-sequence. If the sequence is basically ordered, this procedure will cost little. But with the growth of unordered degree, the insertion procedure cost more and more. I will increase the total running time. 
* the bucketsort and radixsort will have some flat performance against the 5 S files. We notices that the bucketsort  is sensitive to the elements ranges In our S-files. The elements are same but some pairs swaped. For the radixsort, the algorithms care the maximum number which is same in our S-file. So these two algorithms’ running time will keep flat against all these 5 files. 
Recommendations:
*If the file size is small, we can use the insertion sort to sort the file because  It is easily to implement and cost little extra space. 

*if the elements of the file locates in a small range, we can consider to use the radix.
* when the file is basically sorted, we can use the insertionsort to sort this file.  The insertion sort performance best.
*mergesort performance is always good ,but it is kinds of recursive algorithms, It will cost much memory , same situation happens on the quick sort.
*quickrandomsort work well when the data size is big and the elements are randomly from big range.
*radix sort perform best if the data size is big and elements are from a relatively small range.
*when the data size is big and majorities of elements are from a relatively small  range , the quicksort will perform poorly. Same situation happens on bucket sort
* if the data size is big and the elements are from a relatively small ranges, we need be prudently use the bucket sort because in this situation, the bucket sort perform poorly.
