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In this paper, a problem of calculation of signals or matters flows 
intensities in acyclic network is considered and sequential algorithm of 
its solution is suggesting.

The problem considered in this paper is discussing last year’s 
sufficiently intensively in different biological journals [1-3]. In 
Tsitsiashvili [4] a problem of a decomposition of balance equations 
for flows intensities in queuing networks is solving. Such problem is 
connecting with calculation of flows intensities of proteins networks. 
Main idea of this procedure is to find clusters with cyclically equivalent 
nodes and order them by their maximal distance from input clusters 
so that direct edges may be only from clusters with smaller to clusters 
with larger distances. Therefore, it is possible to divide all nodes into 
sets A0,A1,…,Ap so that every edge of the graph is only from node i 
∈ At to node j ∈ Aq, t<q. Then a solution of balance equations system 
is dividing into solutions of sub systems for clusters with cyclically 
equivalent nodes so that these sub systems may be solving sequentially 
in accordance with their ordering by maximal distances.

However, in queuing theory this problem is connecting with 
flows of identical customers while in protein networks there are 
complex transformations of different matters and signals flows. 
Then at any step of calculations, it is possible to describe in every 
node j=0,1,…,m, of the network transformation of input signals 
and/or matters flows intensities 1, , n

j jf f…  into output signals and/
or matters flows intensities 1  , , n

j jF F… . Here the node j=0 is as source 
so drain. This transformation is defining by some vector function 

( )1 1 1 1 1 , , :  ( , , ), , ( , , ).n n n n n
j j j j j j j j j j jT T T F T f f F T f f= … = … … = …  In simplest 

cases, this function may be defined using stoichiometric coefficients of 
some chemical reaction and the principle of limiting factors [5].

Suggesting procedure creates acyclic directed graph nodes, which 
are clusters of initial directed graph with cyclically equivalent nodes. If 
we deal with customers (signals) in queuing networks and know input 
flow intensity then it is possible to calculate output flows intensities 
for all nodes by solution of a system of linear algebraic equations. 
These systems of equations are to be solving in accordance with 
ordering of clusters. However, if we deal with acyclic network then 
these calculations are very simple to find the distribution of the input 
stream between network nodes in accordance with routing matrix 
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Assume that in our network with finite number of nodes, 
0,1,…,m, flows 1,…,n migrate and each kind i of flows moves along 
acyclic network in accordance with the route matrix , , 0 i m

j k j kp =  so that 
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j jG G…  proportions of signals or matters flows 

describing interaction (reaction) between signals or matters at node 
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this interaction (reaction), has the form  min : 1, ,  
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where we put formally 0 
0
= ∞ . It is necessary to remark that parts of 

flows min : 1, ,
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 are removed from the network (are 

directed to the node 0). At the node, 0 we know input flows intensities 
1
0 0  , , nF F… . In conclusion, it is worthy to say that in this paper ordering 

of different network nodes is connecting with calculation of flows 
transformation in single node based on limiting factor. Last procedure 
may be considering in form that is more complicated.

To realize this procedure it is necessary to use sufficiently developed 
database of protein networks and sufficiently powerful computer.

The author thanks Bulgakov VP for useful recommendations.

References

1. Cerone L, Munoz-Garcia J, Neufeld Z (2011) Integrating multiple signals into 
cell decisions by networks of protein modification cycles. Biophysical Journal 
101: 1590-1596.

2. Albert R (2007) Network Inference. Analysis, and Modeling in Systems Biology. 
The Plant Cell 19: 3327 3338.

3. Oberdorf R (2012) The Role of Mass Balance and Gene Dosage in Protein 
Interaction Networks. Dissertation for Degree of Doctor of Philosophy in 
Biophysics. University of California, San Francisco, ProQuest Dissertations 
Publishing.

4. Tsitsiashvili G (2017) Algorithm of balance equations decomposition and 
investigation of Poisson flows in Jackson networks. In: Dudin A, Nazarov A, 
Kirpichnikov A (eds.) Information Technologies and Mathematical Modelling-
Queuing Theory and Applications. ITMM 2017. Communications in Computer 
and Information Science, vol. 800. Springer, Cham.

5. Raghothama KG, Karthikeyan AS (2005) Phosphate acquisition. Plant and Soil 
274: 37-49.

*Corresponding author: Tsitsiashvili G, Institute of Applied Mathematics Feb 
RAS, Far Eastern Federal University, Russia, Tel: +7 423 243-34-72; E-mail: 
guram@iam.dvo.ru

Received November 02, 2017; Accepted November 15, 2017; Published 
November 27, 2017

Citation: Tsitsiashvili G (2017) Calculation of Flows Intensities Transformations in 
Acyclic Directed Networks. J Biom Biostat 8: 379. doi: 10.4172/2155-6180.1000379

Copyright: © 2017 Tsitsiashvili G. This is an open-access article distributed under 
the terms of the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author and 
source are credited.

Calculation of Flows Intensities Transformations in Acyclic Directed 
Networks
Guram Tsitsiashvili*
Institute of Applied Mathematics Feb RAS, Far Eastern Federal University Russia

http://www.cell.com/biophysj/fulltext/S0006-3495(11)01022-8
http://www.cell.com/biophysj/fulltext/S0006-3495(11)01022-8
http://www.cell.com/biophysj/fulltext/S0006-3495(11)01022-8
http://www.plantcell.org/content/19/11/3327
http://www.plantcell.org/content/19/11/3327
https://search.proquest.com/openview/27a2bfe3902ecb91f207e255b5018455/1?pq-origsite=gscholar&cbl=18750&diss=y
https://search.proquest.com/openview/27a2bfe3902ecb91f207e255b5018455/1?pq-origsite=gscholar&cbl=18750&diss=y
https://search.proquest.com/openview/27a2bfe3902ecb91f207e255b5018455/1?pq-origsite=gscholar&cbl=18750&diss=y
https://search.proquest.com/openview/27a2bfe3902ecb91f207e255b5018455/1?pq-origsite=gscholar&cbl=18750&diss=y
https://link.springer.com/chapter/10.1007/978-3-319-68069-9_27
https://link.springer.com/chapter/10.1007/978-3-319-68069-9_27
https://link.springer.com/chapter/10.1007/978-3-319-68069-9_27
https://link.springer.com/chapter/10.1007/978-3-319-68069-9_27
https://link.springer.com/chapter/10.1007/978-3-319-68069-9_27
https://www.jstor.org/stable/24129035?seq=1#page_scan_tab_contents
https://www.jstor.org/stable/24129035?seq=1#page_scan_tab_contents

	Title
	Corresponding author
	References 

