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Abstract

To enhance the performance of shell-sort algorithm that has the best performance
experimentally compared to other four classical sorting algorithms can be accomplished by
adjusting the partition number as a tune in parameter based on the number of input data to
be sorted.
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Introduction

Sorting algorithm is still open to be discussed. The comparison among the
classical sorting algorithms is always interesting to be analyzed. Some of them still
can be tuned in their algorithm performance to be enhanced. The specification and
the CPU utilization of machine used in the experiment in this paper can be seen in
Figure-1 and 2 respectively.

There are many researchers presenting their paper related to the sorting
algorithm comparison and the combination of two or more algorithms to enhance
their performance. Chadha, A.R. et.al. proposed ARC Sort which has better
performance compared to selection, insertion and bubble aborting algorithms by
reducing the number of unnecessary comparison and swaps through the use of 2
dimensional arrays [1]. Alyasseri, Z.A.A. et.al. proposed the use of message
passing interface (MPI) to enhance the parallelize bubble and merge sort algorithms
that depend on the data structure approach [2]. Mohammed, A.S. et.al. proposed
bidirectional conditional insertion sort (BCIS) which has better performance
compared to the classical insertion sort and even compared to quicksort [3]. Abhay,
G. et.al. proposed a method to combine two string algorithms, the bucket and shell
sort algorithms in a way taking the advantage of strength of each to improve overall
performance [4]. Fitro, A. compared three data sorting algorithm, insertion sort,
quick sort and merge sort with random data to be sorted ranging from 1000 to
20,000 and showing that the insertion sort is better than the others and the merge
sort is the worst among them by using MathLab programming language [5].
Alnihoud, J. & Mansi, R. proposed two new enhancement sorting algorithms, the
selection sort and bubble sort by reducing the number of swaps and consequently
reducing time of execution [6]. Wang, Z. et.al. accomplished an experimental study
of an optimization and analysis of a large scale data sorting algorithm based on
Hadoop by using more than two rounds of MapReduce [7]. Markina, M. & Buzdalov,
M combined merge-sort and insertion sort or combine the divide-and-conquer
algorithm and the best order sort algorithm applied to non-dominated sorting and
compared to the original algorithms for large numbers data showing the
performance better at least 20% [8]. Chen, F. et.al. developed an efficient sorting
algorithm namely as ultimate heapsort (UHS) which has two parts, building and
adjusting heaps. Through the asymptotic analysis and experimental analysis, time
complexity of the algorithm can reach n.log(n) and space complexity is only O(1)
and showing superiority to all previous algorithms [9]. Shirazi, S.M & Bagheri, A.
applied sorting algorithm on finding minimum feedback arc set problem in
tournaments or FAST problem by introducing pseudo insertion sort and merge sort
algorithms that showed the average number of all backward edges in output
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decreased [10]. Olukanmi, P. et.al. presented a useful connection between sorting
and clustering that led to a general approach for accelerating sorting algorithms as
an effective way to implement the divide-and-conquer strategy. They proposed a
simplified one-pass k-means-type algorithm comprising a single iteration of Lloyds
standard k-means algorithm and proved the improvement experimentally against
the insertion sort, bubble sort and selection sort [11]. Durrani, O.K. & Hayan, S.A.
implemented popular sorting algorithm using C++, Python and Java languages
showing merge sort doing well in Python instead of quick sort, but in Java quicksort
still doing well and in C++ all performing as per the verified behaviors. There are
the indicated some miss behaviors made by Java and Python implementation
results [12].

The special discussion on the sorting algorithm topic, especially on the quick
sort algorithm discussed by many researchers, also on another popular sorting
algorithm such as selection sort and a new technique. Roychoudhury, J. & Yadav,
J. proposed efficient algorithms for sorting in trees by improving the lower and
upper bounds on partially ordered sets [13]. Hayfron-Acquah, J.B & Riverson, K.
proposed an improved selection sort algorithm by taking the distinct values in the
dataset into consideration instead of solely based on the size of the list, especially
when there are redundancies in the list [14]. Juge, V. presented a new sorting
algorithm, called adaptive ShiversSort, that exploits the existence of monotonic
runs for sorting efficiently partially sorted data as the variant of well-known
algorithm the TimSort or k-aware merge-sort algorithm [15]. Singh, N.K. &
Chakraborty, S. proposed a smart sort as a robust version of quick sort algorithm
by doing fusion of heap construction procedures of heap sort algorithm into the
conventional partition function of quick sort algorithm [16]. Jha, S.K. revisited the
calculation of moments of humber of comparisons used by the randomized quick
sort algorithm helping in calculating these quantities with less computation [17].
Fasha, M. presented a comparison for the performance of sequential sorting
algorithms under four different modes of execution, the sequential processing
mode, a conventional multi-threading implementation and multi-threading with
OpenMP Library as parallel computation on a supercomputer. The quick sort
algorithm was selected to run the experiments performed by this effort [18]. Wang,
D. proposed an efficient implementation of the quick sort algorithm based on java
multi-thread technology for multi-core computer systems. On dual-core CPU
performance of the implementation increased by about 40% and better
performance on the more core of computer [19]. Pathak, N. & Tiwari, S. presented
the work on the selection sorting technique for double ended selection sort, that
programmatically analysis show performance enhancement due to the selection of
the minimum and maximum elements accomplished simultaneously [20].

Methods

The method of this paper can be divided into three steps. The first step is
selection of the best sort algorithm among four classical sort algorithms. The
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second step is determining the key factor of the algorithm that can be adjusted as
a parameter. The last step is the selection of the optimum parameter
implementation based on the key factor. The comparison of four known classical
sorting algorithms (insertion, quick, shell and selection sort algorithms) as the
starting point of discussion is presented in Figure-4 at the Appendix based on the
series of their running time with different numbers of input data by java
programming experiment. It seems the shell-sort algorithm is superior compared
to other sorting algorithms. Let's look closely at the shell-sort algorithm
represented by the coding in the Java programming language as can be seen in
Figure-1 below. The partition number p can be chosen to be the key factor that can
be adjusted based on the number of input data.

static void shell (int [] a, int p) {
int in, out, h=1;
while (h <= a.length /p) h=h*p+1;
while (h>0) {
for (out=h; out < a.length; out++) {
int t=alout]; in=out;
while (in > h-1 && a[in-h]>=t) {
alin]=alin-h]; in-=h;
}//end of while
alin]=t;
}//end of for
h=(h-1)/p;
}//end of while
}//end of shell sort procedure
//p=partition number

Figure-1. The code portion of shell-sort algorithm in java coding with partition
number as one of two parameters as key factor

To have the optimal value of the partition humber, the partition number as
a variable can be adjusted and the running time of execution can be displayed
along with the variation numbers of input data. Based on the result of experiments
with a series of random data as the input, the best performance of the execution
which has the lowest running time of execution then the partition number value
can be selected as the optimum one as discussed more detail in the results and
discussion below.

Results and discussion

As already mentioned above, a series of experiments is conducted with the
result showing that the optimal partition number depends on the number of random
data to be sorted accordingly. The performance of shell-sort based on the tune in
the number of partitions with various numbers of data can be observed in three
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clusters as represented by three tables at the Appendix. Table-1 as the
representation of the low number of input data, table-2 as the representation of
the medium number of input data and table-3 as the representation of the high
number of input data.

The value of partition number 5 looks superior compared to the value of
partition number 4 and 6 in the case of a low number of input data (see the first
column and last row of table-1). The value of partition humber 4 looks superior
compared to the value of partition number 5 and 6 in the case of medium number
of input data (see the first column and last row of table-2). The value of partition
number 5 looks superior compared to the value of partition number 4 and 6 in the
case of a high number of input data (see the first column and last row of table-3).

Conclusion

The performance of the shell-sort algorithm still can be enhanced by tuning
in the partition number parameter in it based on the number of input data to be
sorted. From the majority point of view in the case of number of input data, it is
looked like the value of partition number 5 is the optimum one based on the
experimental result.
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Appendix

System Information

Current Date/Time: Thursday, May 18, 2023, 5:5%:06 AM
Computer Mame: DESKTOP-ABRIOOI
Operating System: Windows 10 Pro &<4-bit (10,0, Build 19044)
Language: English (Regional Setting: English)
System Manufacturer: LENOVO
System Model: 20156
BIOS: Phoenix BIOS SC-Tw2.2
Processor: Intel(R) Pentium(R) CPU B980 @ 2.20GHz (2 CPUs), ~2.2GHz
Memory: 4096MB F.AM
Page file: 3302MB used, 2685MB available

Figure-2. The specification of CPU used in experiment
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Figure-4. The performance comparison of four classical sorting algorithm based
on running time for various number of input data
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Table-1. Performance comparison of shell-sort algorithm in various partition
number values based on the number of random data to be sorted with the range
of 400 to 3000 (for the optimum partition number see the bold one and for the

summary see the last row)

partition=2->T(400):315
microSpartition=3->T(400):307
microSpartition=4->T(400):35
microSpartition=5->T(400):34
microSpartition=6->T(400):35
microSpartition=7->T(400):32
microSpartition=8->T(400):35
microSpartition=9->T(400):33
microSpartition=10->T(400):33
microSpartition=15->T(400):37

partition=2->T(400):312
microSpartition=3->T(400):314
microSpartition=4->T(400):36
microSpartition=5->T(400):35
microSpartition=6->T(400):34
microSpartition=7->T(400):33
microSpartition=8->T(400):32
microSpartition=9->T(400):34
microSpartition=10->T(400):34
microSpartition=15->T(400):36

partition=2->T(400):563
microSpartition=3->T(400):371
microSpartition=4->T(400):37
microSpartition=5->T(400):120
microSpartition=6->T(400):35
microSpartition=7->T(400):33
microSpartition=8->T(400):34
microSpartition=9->T(400):32
microSpartition=10->T(400):34
microSpartition=15->T(400):39

microSpartition=20->T(400):39
microS

microSpartition=20->T(400):39
microS

microSpartition=20->T(400):42
microS

partition=2->T(800):806
microSpartition=3->T(800):787
microSpartition=4->T(800):82
microSpartition=5->T(800):76
microSpartition=6->T(800):75
microSpartition=7->T(800):81
microSpartition=8->T(800):76
microSpartition=9->T(800):84
microSpartition=10->T(800):79
microSpartition=15->T(800):93

partition=2->T(800):809
microSpartition=3->T(800):1431
microSpartition=4->T(800):79
microSpartition=5->T(800):75
microSpartition=6->T(800):78
microSpartition=7->T(800):74
microSpartition=8->T(800):83
microSpartition=9->T(800):74
microSpartition=10->T(800):82
microSpartition=15->T(800):83

partition=2->T(800):802
microSpartition=3->T(800):1133
microSpartition=4->T(800):79
microSpartition=5->T(800):77
microSpartition=6->T(800):79
microSpartition=7->T(800):82
microSpartition=8->T(800):82
microSpartition=9->T(800):73
microSpartition=10->T(800):77
microSpartition=15->T(800):89

microSpartition=20->T(800):94
microS

microSpartition=20->T(800):106
microS

microSpartition=20->T(800):101
microS

partition=2->T(1500):1844
microSpartition=3-
>T(1500):1290
microSpartition=4->T(1500):166
microSpartition=5->T(1500):160
microSpartition=6->T(1500):163
microSpartition=7->T(1500):165
microSpartition=8->T(1500):168
microSpartition=9->T(1500):182
microSpartition=10-
>T(1500):195
microSpartition=15-
>T(1500):212
microSpartition=20-
>T(1500):232 microS

partition=2->T(1500):1892
microSpartition=3-
>T(1500):3246
microSpartition=4->T(1500):169
microSpartition=5->T(1500):162
microSpartition=6->T(1500):159
microSpartition=7->T(1500):163
microSpartition=8->T(1500):162
microSpartition=9->T(1500):172
microSpartition=10-
>T(1500):176

partition=2->T(1500):1719
microSpartition=3->T(1500):1652
microSpartition=4->T(1500):162
microSpartition=5->T(1500):161
microSpartition=6->T(1500):156
microSpartition=7->T(1500):162
microSpartition=8->T(1500):174
microSpartition=9->T(1500):216
microSpartition=10->T(1500):171

microSpartition=15->T(1500):231

microSpartition=15-
>T(1500):196

microSpartition=20-

>T(1500):219 microS

microSpartition=20->T(1500):243
microS

partition=2->T(3000):1846
microSpartition=3-
>T(3000):1745
microSpartition=4->T(3000):372
microSpartition=5->T(3000):356
microSpartition=6->T(3000):362
microSpartition=7->T(3000):362
microSpartition=8->T(3000):547
microSpartition=9->T(3000):481
microSpartition=10-
>T(3000):428
microSpartition=15-

>T(3000):453

partition=2->T(3000):3323
microSpartition=3-
>T(3000):8106
microSpartition=4->T(3000):387
microSpartition=5->T(3000):396
microSpartition=6->T(3000):362
microSpartition=7->T(3000):361
microSpartition=8->T(3000):364
microSpartition=9->T(3000):391
microSpartition=10-
>T(3000):385
microSpartition=15-

>T(3000):451

partition=2->T(3000):2032
microSpartition=3->T(3000):1628
microSpartition=4->T(3000):377
microSpartition=5->T(3000):362
microSpartition=6->T(3000):404
microSpartition=7->T(3000):361
microSpartition=8->T(3000):373
microSpartition=9->T(3000):382
microSpartition=10->T(3000):410

microSpartition=15->T(3000):521

microSpartition=20->T(3000):546

microSpartition=20- microSpartition=20- microS
>T(3000):756 microS >T(3000):511 microS
400 ->7,89 -> 32
Partition=5-> 5Partition=6-> (@0.08)800 ->5,6,7 -> 74
2Partition=7-> 3Partition=8-> 800,iggoggé,é%%%%zggggéwoo (@0.0925)1500->5,5,6 -> 159
1Partition=9-> 1 ! ! (@0.106)3000->5,5,7 -> 356

(@0.1187)
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Table-2. Performance comparison of shell-sort algorithm in various partition

number values based on the number of random data to be sorted with the range
of 6000 to 100.000 (for the optimum partition number see the bold one and for
the summary see the last row)

partition=2->T(6000):2366 partition=2->T(6000):2398
microS microS
partition=3->T(6000):2433 partition=3->T(6000):5028
microS microS partition=2->T(6000):2467
partition=4->T(6000):826 partition=4->T(6000):925 microS
microS microS partition=3->T(6000):2248
partition=5->T(6000):841 partition=5->T(6000):800 microS
microS microS partition=4->T(6000):830 microS
partition=6->T(6000):817 partition=6->T(6000):810 partition=5->T(6000):893 microS
microS microS partition=6->T(6000):803 microS
partition=7->T(6000):842 partition=7->T(6000):881 partition=7->T(6000):853 microS
microS microS partition=8->T(6000):842 microS
partition=8->T(6000):1105 partition=8->T(6000):825 partition=9->T(6000):915 microS
microS microS partition=10->T(6000):915
partition=9->T(6000):907 partition=9->T(6000):850 microS
microS microS
partition=10->T(6000):981 partition=10->T(6000):895
microS microS
partition=2->T(10000):3244 partition=2->T(10000):3640 partition=2->T(10000):3506
microS microS microS
partition=3->T(10000):2737 partition=3->T(10000):2633 partition=3->T(10000):2873
microS microS microS
partition=4->T(10000):1528 partition=4->T(10000):1758 partition=4->T(10000):1895
microS microS microS
partition=5->T(10000):1508 partition=5->T(10000):1495 partition=5->T(10000):1579
microS microS microS
partition=6->T(10000):1464 partition=6->T(10000):2170 partition=6->T(10000):1482
microS microS microS
partition=7->T(10000):1588 partition=7->T(10000):1918 partition=7->T(10000):1649
microS microS microS
partition=8->T(10000):1657 partition=8->T(10000):1593 partition=8->T(10000):1557
microS microS microS
partition=9->T(10000):1664 partition=9->T(10000):1699 partition=9->T(10000):1541
microS microS microS
partition=10->T(10000):1703 partition=10->T(10000):1682 partition=10->T(10000):1702
micro microS microS
partition=2->T(25000):7302 partition=2->T(25000):6973 partition=2->T(25000):7279
microS microS microS
partition=3->T(25000):6452 partition=3->T(25000):7949 partition=3->T(25000):5796
microS microS microS
partition=4->T(25000):4452 partition=4->T(25000):4319 partition=4->T(25000):4626
microS microS microS
partition=5->T(25000):6906 partition=5->T(25000):4706 partition=5->T(25000):4650
microS microS microS
partition=6->T(25000):4786 partition=6->T(25000):4385 partition=6->T(25000):4949
microS microS microS
partition=7->T(25000):4510 partition=7->T(25000):4682 partition=7->T(25000):4699
microS microS microS
partition=8->T(25000):11334 partition=8->T(25000):4960 partition=8->T(25000):4726
micro microS microS
partition=9->T(25000):4820 partition=9->T(25000):4781 partition=9->T(25000):4834
microS microS microS
partition=10->T(25000):6229 partition=10->T(25000):5179 partition=10->T(25000):5255
microS microS microS
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partition=2->T(50000):33706

partition=2->T(50000):19468

partition=2->T(50000):17371

microS microS microS
partition=3->T(50000):13120 partition=3->T(50000):12375 partition=3->T(50000):11541
microS microS microS
partition=4->T(50000):12610 | partition=4->T(50000):10132 partition=4->T(50000):10165
microS microS microS
partition=5->T(50000):11697 | partition=5->T(50000):10279 partition=5->T(50000):10761
microS microS microS
partition=6->T(50000):10330 | partition=6->T(50000):10079 partition=6->T(50000):10608
micro microS microS
partition=7->T(50000):10522 | partition=7->T(50000):11269 partition=7->T(50000):16465
microS microS microS
partition=8->T(50000):11047 partition=8->T(50000):12968 partition=8->T(50000):10764
microS microS microS
partition=9->T(50000):12691 partition=9->T(50000):15706 partition=9->T(50000):14668
microS microS microS
partition=10->T(50000):12715 | partition=10->T(50000):11621 | partition=10->T(50000):11539
micro micro microS
partition=2->T(100000):31831 | partition=2->T(100000):39662 | partition=2->T(100000):36582
micro micro microS
partition=3->T(100000):25617 | partition=3->T(100000):26882 | partition=3->T(100000):45338
micro micro microS
partition=4->T(100000):23586 | partition=4->T(100000):38214 | partition=4->T(100000):22962
micro micro microS
partition=5->T(100000):26652 | partition=5->T(100000):45000 | partition=5->T(100000):30798
micro micro microS
partition=6->T(100000):25306 | partition=6->T(100000):38650 | partition=6->T(100000):25141
micro micro microS
partition=7->T(100000):23668 | partition=7->T(100000):38837 | partition=7->T(100000):25559
micro micro microS
partition=8->T(100000):24052 | partition=8->T(100000):44122 | partition=8->T(100000):29634
micro micro microS
partition=9->T(100000):25995 | partition=9->T(100000):34648 | partition=9->T(100000):24684
micro micro microS
partition=10->T(100000):26684 | partition=10->T(100000):28139| partition=10->T(100000):26266
mico micr micro
6000 ->5,6,6 -> 800
(@0.1333)
10000 ->5,6,6 -> 1464
Partition=3 ->1 100000 (@0.1464)
Partition=4 ->6 25000(3),50000(1),100000(2) 25000 ->4,4,4 -> 4319
Partition=5 ->3 6000,10000 (@0.1728)
Partition=6 ->5 6000(2),10000(2),50000(2) 50000 ->4,5,6 -> 10079
(@0,2016)
100000->3,4,4-> 22962
(@0.2296)

Table-3. Performance comparison of shell-sort algorithm in various partition number
values based on the number of random data to be sorted with the range of 1 to 15
million (for the optimum see the bold one and for the summary see the last row)

partition=2->T(1000000):371
millis
partition=3->T(1000000):343
millis
partition=4->T(1000000):303
millis
partition=5->T(1000000):295
milli
partition=6->T(1000000):319
millis
partition=7->T(1000000):312
millis
partition=8->T(1000000):352
millis
partition=9->T(1000000):388
millis
partition=10->T(1000000):373
milliS

partition=2->T(2000000):896
millis
partition=3->T(2000000):763
millis
partition=4->T(2000000):706
millis
partition=5->T(2000000):695
milli
partition=6->T(2000000):737
millis
partition=7->T(2000000):791
millis
partition=8->T(2000000):834
millis
partition=9->T(2000000):877
millis
partition=10->T(2000000):884
milliS

partition=2->T(3000000):1426
millis
partition=3->T(3000000):1220
millis
partition=4->T(3000000):1103
milli
partition=5->T(3000000):1138
millis
partition=6->T(3000000):1175
millis
partition=7->T(3000000):1248
millis
partition=8->T(3000000):1369
millis
partition=9->T(3000000):1432
millis
partition=10->T(3000000):1644
milli
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partition=2->T(4000000):2062

partition=2->T(5000000):2376

partition=2->T(6000000):2890

millis millis millis
partition=3->T(4000000):1717 | partition=3->T(5000000):1909 | partition=3->T(6000000):2425
milliS milli milli
partition=4->T(4000000):1634 | partition=4->T(5000000):2052 | partition=4->T(6000000):2597
milliS milliS milliS
partition=5->T(4000000):1593 | partition=5->T(5000000):2047 | partition=5->T(6000000):2724
milli milliS milliS
partition=6->T(4000000):1737 | partition=6->T(5000000):2313 | partition=6->T(6000000):2784
milliS milliS milliS
partition=7->T(4000000):1901 | partition=7->T(5000000):2334 | partition=7->T(6000000):2931
milliS milliS milliS
partition=8->T(4000000):1860 | partition=8->T(5000000):2666 | partition=8->T(6000000):3206
milliS milliS milliS
partition=9->T(4000000):2048 | partition=9->T(5000000):2698 | partition=9->T(6000000):3734
milliS milliS milliS
partition=10->T(4000000):2164| partition=10->T(5000000):2813 | partition=10->T(6000000):3525
mill milli milli
partition=2->T(7000000):3970 | partition=2->T(8000000):4687 | partition=2->T(9000000):5756
milliS milliS milliS
partition=3->T(7000000):3223 | partition=3->T(8000000):4014 | partition=3->T(9000000):3940
milliS milli milli
partition=4->T(7000000):3069 | partition=4->T(8000000):4116 | partition=4->T(9000000):4182
milli milliS milliS
partition=5->T(7000000):3196 | partition=5->T(8000000):3827 | partition=5->T(9000000):4024
milliS milliS milliS
partition=6->T(7000000):3361 | partition=6->T(8000000):4004 | partition=6->T(9000000):4577
milliS milliS millis
partition=7->T(7000000):3620 | partition=7->T(8000000):4153 | partition=7->T(9000000):4700
milliS milliS millis
partition=8->T(7000000):4352 | partition=8->T(8000000):5136 | partition=8->T(9000000):5702
milliS milliS millis
partition=9->T(7000000):4533 | partition=9->T(8000000):4977 | partition=9->T(9000000):5237
milliS milliS millis
partition=10->T(7000000):4567| partition=10->T(8000000):5673 | partition=10->T(9000000):6279
mill milli milli
partition=2->T(10000000):6312| partition=2->T(11000000):7242 | partition=2->T(12000000):8091
mill milli milli
partition=3->T(10000000):4724| partition=3->T(11000000):6055 | partition=3->T(12000000):6358
mil milli milli
partition=4->T(10000000):5121| partition=4->T(11000000):5306 | partition=4->T(12000000):6080
mill mil milli
partition=5->T(10000000):4853| partition=5->T(11000000):5769 | partition=5->T(12000000):6043
mill milli mill
partition=6->T(10000000):5430| partition=6->T(11000000):5841 | partition=6->T(12000000):6726
mill milli milli
partition=7->T(10000000):5895| partition=7->T(11000000):6287 | partition=7->T(12000000):7133
mill milli milli
partition=8->T(10000000):6364| partition=8->T(11000000):8120 | partition=8->T(12000000):8513
mill milli milli
partition=9->T(10000000):6530| partition=9->T(11000000):7439 | partition=9->T(12000000):9013
mill milli milli
partition=10- partition=10->T(11000000):7978|partition=10->T(12000000):8794
>T(10000000):7729 mi mil mil
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partition=2->T(13000000):7575
mill
partition=3->T(13000000):7211
mill
partition=4->T(13000000):6533
mil
partition=5->T(13000000):6600
mill
partition=6->T(13000000):7000
mill
partition=7->T(13000000):8109
mill
partition=8->T(13000000):9478
mill
partition=9->T(13000000):8717
mill
partition=10-
>T(13000000):9791 m

partition=2->T(}4_OOOOOO):8212
partition=3- >Tn(1£4|lIOOOOOO) 16726
partition=4- >Tr(11I4|1_000000) 17238
partition=5- >Tr?i|2000000) 18355
partition=6- >Tr?i|2000000) 17926
partition=7- >Tr?i|2000000) :8709
partition=8- >Tr?i|4|l!000000) 19108

partition=9->T?11£é)00000): 10552

partition= 10>T(Tl_1|000000) :10964

mi

partition=2—>T(}5_OOOOOO):9381
partition=3- >TT£;000000) 18332
partition=4- >Tn(TQOOOOOO) :8067
partition=5- >TT1_I2000000) 17966
partition=6- >Tr(n}”'_|3_000000) 18405
partition=7- >Tr?i|;000000) 18988
partition=8->T8lgE)00000): 11952
partition=9->T(T%IOOOOOO): 11021

partition= 10>T(T:5_IOOOOOO): 11530

mi

Partition=3->5
Partition=4->4
Partition=5->6

5M,6M,9M,10M,14M
3M,7M,11M,13M
1M,2M,4M,8M,12M,15M

1M->0.2955(@0.29);
>3.835(@0.478)
2M->0.60S(@0.298);
>3.945(@0.438)
3M->1.10S(@0.37);
>4.725(@0.472)
4M->1.5935(@0.4);
>5.30S(@0.487)
5M->1.915(@0.382);
>6.04S(@0.50)
6M->2.435(@0.404);
>6.535(@0.50)
7M->3.07S(@0.438);
>6.73S(@0.48)
15M->7.975(@0.53)

8M-

9M-

10M-

11M-

12M-

13M-

14M-
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