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PROBLEM: 

There are two known signals coming from two sources. Since we take only one joint signal, we have to be ensure that the signal comes from these two sources and the signal does not include any distinct bits. 
PROGRAM:

I have used both Visual-C++ and Dev-C++ on developing this project. After finishing the program, I have seen that the algorithm could solve all the joint signals. In addition, I have reserve all the solutions and, search for all possible solutions and print them.

Since the main signal has created with the union of two signals, subsignal of the main signal s is the union of x and y too. Here, when we state the problem as its subproblems we choose, dynamic programming to solve the problem.

Let’s look at the given signals:


S : ‘…01101001011…’   (1000110100101101)


X: ‘101’

Y: ‘00’
As it seems, we could not guarantee that the signal s starts and ends with either x or y. So we have to look for all possible arrangements. Thus, 
nx є {0.1.2}     and     ny є {0,1}    where nx is the first x string’s index ( x[nx] = x[1] = 0  in the example)  in signal s.
We should write a program to run with all nx and ny values. Then, we have to progress in both S and source signals.

	    Bool ControlSignal (all necessary variables, n, nx, ny)

        If ( X[nx] != S[n] AND Y[ny] != S[n] )

            Return false
        Else if ( n = 0 )
            Find if the signal comes from X or Y
            Return true
        Return ControlSignal(..., n-1, nx-1, ny) AND This Bit Comes From X

            OR ControlSignal(..., n-1, nx, ny-1) AND This Bit Comes From Y



After writing this function we have to call it like this:
	    Bool control ( false
    For i=0 to strlen(x)

        For j=0 to strlen(y)

            If ControlSignal(…, strlen(S)-1, i, j)

                 control ( true
                 PRINT(s)
                 i ( i + strlen(x)

                 break




The calling of the function guarantees to find the solution if there is one. However, when we want to print all possible solutions, we have to delete last two lines. 

Here, we have to mention another problem. If we print all possible solutions it will give the same result for j = 0 and j = 1 for signals like Y = ’00’, since it is symmetric. So, I have reserve the solutions and compare them with the last found one. After being sure that, the solution is unique I have print it.
Another solution in printing all possible solutions is occurred in signals like S = ‘10001’. The algorithm always sent back 10001 as a solution. Because, it firstly tries the x values from back order. 10001 is a possible solution too. To solve this problem, we have to call function:

ControlSignal(...,X,Y,…) and


ControlSignal(...,Y,X,…) both. 

So that, the dominant order could change in function and we will get different solutions. Since the WHO[i] variables have no idea about whom the signal belongs to, this will create an error in colorizing the signals. 

In X,Y dominant order ( X is red, Y is green

In Y;X dominant order ( Y is red, X is green

To solve this problem, we have to print the signals according to WHO[i] and ORDER Boolean values. After solving this last problem, I have written a Print function to make the code shorter.
CONCLUSION:

In the end, with dynamic programming we make the source code more comprehensible. Otherwise, the functions increases and needs more extra variables. 
