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Abstract:-In this paper we have proposed a new solution for sorting algorithms. In the beginning of the sorting algorithm for serial computers (Random access 
machines, or RAM’S) that allow only one operation to be executed at a time. We have investigated sorting algorithm based on a comparison network model of 
computation, in which many comparison operation can be performed simultaneously. 
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1 Introduction 

There are many algorithms for solving sorting algorithms 
(networks).A sorting network is an abstract mathematical model 
of a network of wires and comparator modules that is used to sort 
a sequence of numbers. Each comparator connects two wires and 
sorts the values by outputting the smaller value to one wire and 
the large to the other. A sorting network consists of two items 
comparators and wires .each wires carries with its values and each 
comparator takes two wires as input and output. This 
independence of comparison sequences is useful for parallel 
execution of the algorithms. Despite the simplicity of the model, 
sorting network theory is surprisingly deep and complex. 

 

A sorting algorithm is an algorithm that puts elements of a list in 
a certain order. The most-used orders are numerical order 
Efficient sorting is important for optimizing the use of other 
algorithms that require sorted lists to work correctly; it is also 
often useful for  data and for producing human-readable output. 
More formally, the output must satisfy two conditions: 

1.1 The output is in no decreasing order (each element is no 
smaller than the previous element according to the 
desired total order); 

 
1.2 The output is a permutation, or reordering, of the input. 

 For example of bubble sort 8, 25,9,3,6 

 

 

 

 

 

 

 

 

We can easily construct a network of any size recursively using 
the principles of insertion and selection. Assuming we have a 
sorting network of size n, we can construct a network of size n + 
1 by "inserting" an additional number into the already sorted 
subnet . We can also accomplish the same thing by first 
"selecting" the lowest value from the inputs and then sort the 
remaining values recursively (using the principle behind bubble 
sort). 
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A Sorting Network constructed recursively that first sinks the 
largest value of the bottom and then sorts the remaining wires. 
Based on bubble sort. 
                                                                                       
                                                                                       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
         
 
 A Sorting Network constructed recursively that first sort the first 
n wires and then sorts the remaining wires. Based on Insertion 
sort. 
The structure of these two sorting networks is very similar. A 
construction of the two different variants, which collapses 
together comparators that can be performed simultaneously shows 
that, in fact, they are identical 
                                                                                               
 
 
 
 
 
 
 
 
 
 
 
             
                          Bubble sorting network        
                                                                                     
 
 
 
 
 
 
 
 
 
 
 
 
 
                         Insertion Sorting Network.     
 
2 Comparator network 

A sorting network consists of two items: comparators and wires. 
Each wire carries with it a value, and each comparator takes two 
wires as input and output. When two values enter a comparator, 
the comparator emits the lower value from the top wire, and the 
higher value from the bottom wire. A network of wires and 
comparators that will correctly sort all possible inputs into 
ascending order is called a sorting network. 
 
                         
          X                                                            min(x,y)       
  
            Y                                                          max(x,y) 
 
 
 
 
A Comparator is a mapping {I,j}        
An → An  ,I, j ∑ {0--------n-1}                                                                                        
min(X,Y) 
With 
{i, j) (a) I = min (ai, aj)                                                                                                                        
max(X,Y) 
{i,j} (a) j=max (ai, aj), 
{I,j} (a) k = ak for all k with k ≠ I, k ≠ j      
For all a £ An   
  
3 Objectives  
 
 To present that is one after all operations in a 
comparison network may occur at the same time or “in parallel”  
We investigate sorting algorithm based on a comparison network 
model of computation, in which many comparison operations can 
be performed simultaneously.  
 
4 The zero-one principle  
The zero one principle says that if a sorting networks work 
correctly when each input is drawn from the set {0,1}.then it 
works correctly an arbitrary input numbers. The numbers can be 
integers, reals or in general, any set of values from any linearly 
ordered set. as we construct sorting network and other 
comparison networks the zero one principle will allow us to focus 
on their operation for input sequence consisting solely of 0’s and 
1’s.it is easy to prove the validity of some sorting networks (like 
the insertion sort, bubble sort),it is not always so easy. There are 
n permutations of numbers in an n-wire network, and to test all 
of them would take a significant amount of time, especially when 
n is large. The number of test cases can be reduced significantly, 
to 2n, using the so called zero-one principle. the zero one principle 
states that a sorting networks is valid if it can sort all 2n sequence 
of 0’s and 1’s. 
If  a comparison network transforms the input sequence 
a={a1,a2,….an} into the output sequence b={b1,b2,….bn} then 
for any monotonically increasing function f,the network 
transforms the input sequence f(a) =<f(a1),f(a2),……….f(an)> 
into the output sequence f(b)= <f(b1),f(b2),………f(bn)>. 
  
 
5 Bitonic sorters   
The first steps in our construction of an efficient sorting network 
is to construct a comparison network that can sort any bitonic 
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sequence, a sequence that monotonically increase and 
monotonically decrease or can be circularly shifted to become 
monotonically increasing and then monotonically decreasing. 
For example, the sequences <1,4,6,8,3,2>,<6,9,4,2,3,5> and 
<9,8,3,2,4,6> are all bitonic. The bitonic sorter that we shall 
construct is a comparison network that sorts bitonic sequence of 
0’s and 1’s.for example 0000----------111--------0000………… 
 
 
 
 
For example 1, 3,9,22,56,98,95,2511,4,2 
 
 
 
 
 

 

 

Eg 00011000 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
If no of 0’s > no of 1’s then in upper half all zero’s and in lower  
half a bitonic sequence, if no of 1’s>no of 0’s then lower half 
completely 1’s and upper half a bitonic sequence, if no of 1’s = 
no of 0’s upper half all zero & lower half all 1’s.no of comparator 
used in bitonic sorter = nlogn. Complexity of bitonic sequence 
=0(log2n), where n = no of I/P. 
A bitonic sorter is composed of several stages, each of which is 
called half cleaner, each half cleaner is a comparison network of 
depth 1 in which input line I is composed with line i+n/2 for i-
1,2,…………….n/2.sort the sequence 18,22,56,98,102,88,76,24 
using bitonic is complexity log2n 

Merging network:(V)-our sorting network will be constructed 
from merging will be constructed from merging networks, which 
are networks that can merge two sorted input sequence into one 
sorted input sequence .we modify bitonic sorter[n] to create the 
merging network merger [n]. 
 
For example, given the sorted zero one sequence 
X=000000000111 

Y=000000001111, we reverse y to get yR 111100000000 
 
Concatenating X and yR yields. Thus to merge the two input 
sequence X and Y, it suffices to perform a bitonic sort on x 
concatenated with yR. 
 
For example s1: 18, 25, 96, 102, and 105,  
s2:7, 43, 98 merging of two sorted sequence using bitonic 
method. 
 
                                                                                                                                                              
 
 
                                                                                                                             
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6 Analysis of sorting network  
We now have all the necessary tools to construct a network that  
Can sort any input sequence. The sorting network sorter[n] uses 
the merging network to implement a parallel version of merge 
sort. We can analyze the depth of the sorting network recursively. 
The depth d(n)of sorter [n]is the depth log2n of merger [n] 
consequently, the depth of sorter[n] is given by the recurrence. 
D[n] = 0                if n=1 
           D (n/2) +logn if n=2k and k>=1 
We can sort n numbers in parallel in (log2 n) time. 
Counting sort cannot be implemented on a comparison network. 
 
 

7CONCLUSION 
Thus an algorithm such as counting sort cannot be implemented 
on a comparison network. Second the RAM model in which 
operations occur serially that is one after another operations in a 
comparison network may occur at the same time or in parallel”. 
As we shall see, this characteristic allows the construction of 
comparison network that sort n values in sub linear time. 
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