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Abstract—A Network is a finite directed acyclic graph with source messages from a fixed alphabet and
message demands at sink nodes. Linear Programming isan algorithm design method. It can be used when
the solution to a problem can be viewed astheresult of a sequence of decisions. The Linear Programming
model for the network problem where in every variable has a value one or zero. The problem is to
determine a method of transmitting the messages through the network such that all sink demands are

satisfied. We will prove fractional routing capacity for some solvable network using Linear Programming
model.
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l. INTRODUCTION

The maximum flow problem can be solved by linear programming method. The maximal flow in the network
isF=f1+ fo, far .+ fr. Theflow is computed by subtracting the last residuals (Cij) in final iterations from the initial
capacities (Cij). Define x;; as the amount of flow in arc (i,j) with capacity Cij. The objective is to determine x;; for
al | and j that will maximize the flow between start node(s) and Sink node (t) subject to flow restrictions
(Outflow = Inflow) at al but nodes source and sink. The associated maximum flow is z1=z2.

1. RELATED WORK
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Fig. 2.1. The multicast network N; whose routing capacity is 3/4..
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Statement: One source emits a message and both messages are demanded by the two sinks.

Proof :
Table 2.1 Transition table
State Input Xy Input X, Input X3 Input y; Input y, Input y3
1 {2,3} 2 2 {2,3} 3 3
2 6 6 6 6 i) (i)
3 7 i) @ 7 {47} {47}
4 (i) 5 5 ) 5 5
5 i) 7 7 i) 6 6
6 i) i) i) i) i) i)
7 i) i) i) i) i) i)
6 ( 17 Xl) = {213}
where 1 isthe state and x; isan input symbol.
8(1,y1)={23}
where 1 isthe state and y; isan input symbol.
Where 3 is atransition function from one state to another state.
Select common state { 2,3}
Edges (1,2) and (1, 3) for first row wise and select common state {4,5} .
Where k be the dimension of the message and n be the capacity of the edges.
K =3 and n=4.
The routing capacity of this network is €=3/4.
1.  PROPOSED ALGORITHM
Step 1 : Select the path from source node to sink node.
Step 2 : Find f; values using selected path from node 1 to node N where f; = min (al,a2,a3,...... aN)

Step 3 : Find Cij = Wij - fyuntil G =0.

Step 4: Find the maximum flow = Initial capacity value —final flow value.

Step 5: Sum of the flow values F= f;+f, +f3 +.....+f,

Step 6: Max Flow = Cij - Cij

Step7 : consider the Arc, flow In=+1 and flow Out = -1

Step8: max z1 = Total Outflow from source node

Step 9: max z2 = Tota Inflow to sink node.

Stepl0 : Find the flow amount using inequality

Flow In —Flow Out = 0.

Step 11: Find the optimal solution using either objective function. The associated maximum flow valueis z1

and z2.

Step 12: Find the Linear Network fractional routing using the formula.
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IV. LINEARNETWORK FRACTIONAL ROUTING EXAMPLE

4 4

> (9

Fig. 4.1. Initial Capacity

Find f,
Let N; ={1,3,4}
f; =min(al, a3, &4 )
=min(a,3,5)
f1=3

Ciz =Way3-f;
=3-3
Clg=0
C34=W34-f1
=5-3
C34:2

Now modify the diagram

Let N,={1,2, 4}
f, =min (al, a2, &4 )
=min(a,4,4)
f2:4

Cp =Wy -f,
=4-4

Clz=0

Cou =Wy -1,
=4-4

C24:0

Now modify the diagram
0
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Let N;={1,2,3, 4}
fa=min (al, a2, a3,a4)
=min(a,0,3,2)
f3=0
Cp =Wy, -f3
=0-0
ClZ =0
Cx =Wy -f3
=2-0
ng =2

Modify the diagram

0 0
o (9

hO

Fig 4.2. Final Flow Values

Max-flow = Initial Capacity.— Final Flow Values

cyg

The flow graph

x12=4,x13 =3, x24 = 4, x34= 3

Maximum Flow (F) = f,+f, +f3
= 3+4+0
=7
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Table4.1. Linear Programming Model
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Arc

Flow

Direction

Variable

(1.2

1->2

x12

(13

1->3

x13

(23

(24)

2->4

X24

34

WA OlWwW|~

3->4

x34

Incoming = +ve sign
Outgoing = - vesign

Table 4.2. Optimal solution

x12 x13 x23 X24 X34

max z1 1 1
max z2 1 1

Node 2 1

1
=

1
-

1

Node 3

1
Capacity 4 3
Flow 4 3

oWk
AlA
w|ol

The optimal solution using either objective function is
X12=4 ,x13=3,x24=4,x34=3.

max z1 =x12 + x13
=4+3
=7

max z2 =x24 + x34

4+3

7

The associated maximum flow is zZ1=z2=7. Therefore the maximum flow is 7.

V. RESULTSAND DISCUSSION

Linear Network Fractional Routing

4 @ flow
W capacity
2 O fractional

Values
w
Il

1->2 1->3 2->3 2->4 3->4
Arc

Fig 5.1 Linear Network Fractional Routing
Fig. 5.1. Depicts the linear fractional routing capacity values are lies between 0 and 1.
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VI.CONCLUSIONS
The associated Linear Programming with two different but equivalent, objective functions depending

on whether we maximize the output from source node (=z1) or the input to sink node (=z2). This paper
formally defined the concept of the fractional routing capacity of anetwork and it is proved by an example. If a
network is linearly solvable, then the linear coding capacity is greater than or equal to one.

VIl. FUTURE WORK
Every positive rational number is the routing capacity of some solvable network. An agorithm for

determining the routing capacity .we will briefly describe some of the algorithm for solving minimization of
Deterministic Finite Automata problems.
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