Read me file for the program nullspace_basis.m
The matlab program segment “nullspace_basis.m” generates the basis vectors which will be stored in the matrix B. The columns of B denote the basis vectors. The file nullspace.txt contains the basis vectors (vb as mentioned in the manuscript in Section 3.2.3), where the number of rows denotes the number of fluxes/reactions and the number of columns denotes the number of basis vectors. Here S is the stoichiometric matrix. The above implementation is listed as follows:
Step 1: S is taken as the input file.
Step 2: The null function is operated on the stoichiometric matrix, i.e. (on the matlab window enter “B=null(S)”.
Step 3: The resultant columns of the matrix B contains the generated basis vectors which are further stored in a file named “nullspace.txt”.
Read me file for the program datagen.c

The program “datagen.c” generates the possible flux vectors using certain positive random numbers and following certain inequality constraints. Here we take “nullspace.txt” as the input file. The lower and upper limits of the fluxes are provided in arrays L1[ ] and U1[ ] respectively. Here L1[ ]  is 0, U1[ ]  is some high positive values for all the fluxes. These are the respective linear inequality constraints (provided in Section 3.2.2 of the manuscript). Here we consider a random function srand( ) and followed by RAND_MAX function for generating random numbers. We consider 100 such instances for generating random numbers between 0 and 100. The product of these random numbers with the basis vectors (from the file nullspace.txt) generates certain flux vectors denoted by the variable “sum” in the code and also in equation 8 of the manuscript. The flux vectors also satisfy the constraints as defined in arrays L1[ ] and U1[ ]. The file “fluxvector.txt” contains the generated flux vectors with the number of rows as the number of cases/samples (here 100), and the number of columns as the number of fluxes (i.e., number of reactions) as defined in the stoichiometric matrix, S. The above implementation is listed as follows:

Step 1: The file “nullspace.txt” is taken as the input file.
Step 2: The linear inequality constraints for the fluxes are defined in arrays L1[ ] and U1[ ].
Step 3: A random function srand( ) is considered that generates random numbers.
Step 4: Random numbers between 0 to 100 are generated using the RAND_MAX function. The product of the random numbers with the basis vectors generates the flux vectors which also  satisfies the inequality constraints. The flux vectors are stored in a file named “fluxvector.txt”. The number of samples considered is 100.
Read me file for the program minimization.c (previously implementation.c)
The program “minimization.c” determines the optimal c-values through the second order optimization method for deriving the optimal metabolic pathways. The input files are the stoichiometric matrix named as “stoichio.txt” and the file that describes the generated flux vectors (from the program datagen.c) named as “fluxvector.txt”. The rows of the stoichiometric matrix correspond to metabolites and the columns to the fluxes/reactions, which are both defined globally. The regularizing parameter λ is defined globally. We increment λ from 0.1 to 1.0 in steps of 0.1. We choose the number of samples to be 100 and vary the total number of iterations. Initial c-values are generated within the range [0, 1] randomly. The objective function y is formulated and minimized iteratively using the new second order method. The above implementation is listed as follows:

Step 1: The stoichiometric matrix named “stoichio.txt” and the matrix “fluxvector.txt” are taken as the input files.
Step 2: An initial seed value is taken.
Step 3: The c-values are initialized within the range [0, 1].

Step 4: The regularization parameter λ is incremented from 0.1 to 1.0 in steps of 0.1.

Step 5: For each λ-value, y is iteratively minimized with respect to ci,s.
Step 6: Finally, we consider the c-values as the output corresponding to the minimum most y-value over all the λ-values.

Step 7: The corresponding c-values that are close to 1 are noted in a file named “Newc.txt”.
