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1. Introduction then subtract the lowest flow from each weight of the associated

. . . matrix.
Adjacency matrix: Ingraph theory and computer ~science, We can write these computations as algorithm as follows:
an adjacency matrix is asquare matrix used to represent a Algorithm:
finite graph. The elements of the matrix indicate whether pairs of Input: Adjacency matrix Mi of flow F.
vertices are adjacent or not in the graph [1]. 1. Let P1be the first path from source (S) to sink ( T) , My is the
Max flow: In optimization theory, maximum flow problems adjacency matrix for P1.
involve finding a feasible flow through a single-source, single-sink a. Select the lowest flow X1 on Pi.
flow network that is maximum [2,3]. b. Subtract X1 from all elements on M.
2. Results and discussion 2. IF there exist Pj fromS to T,
The adjacency matrix for flow problems take the shape: EISF;eturn tostep 1,
Agp o Ay Asp e A Output P,
End algorithm.
Example 1:
Ayz Azz Bizg A p

For graph shown in Fig.(1) draw the associated adjacency matrix ,
then find max flow.

Az Ay Az f— A
Agpg
B A, Bzp e Ao

Where all values of this matrix take values as follow:

AT 1] 0 1] 0
So 1
Au\\s\\u 0 0 ql Figure 1:
N ! The adjacency matrix will be:
Ay Azs \‘\D 0 a 5 A B C D T
: 0-_0 0 0 0 0,
0 Au “o oG 6§ "D--_ 0 O 0 0!
TN : o 0 2 o-._0 0 0)
0. 0 A A N8 5 0 0 0. 0 0!
ValUESOf.Aln-l Aln A“2n equals 0 q"n. ¢ 0 7 DH"-‘D:
- Each path of fI’ow ca’m be iIIustrateoi as the same matrix. a__0 3 0 g 0

-We can compute max flow from this matrix by eliminating all other Subtract 2 from P1 (SABT)
columns from the matrix except the columns of associated path, and
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5 A B T
0 0 0 0
4 0 0 0
0 0 0 0
0 0 1 0
Subtract 4 from P2 (SADT)
5 A D T
0 0 0 0
0 0 0 0
0 0 0 0
0 0 4 0
Subtract 4 from P3(SCDT)
S C D T
0 0 0 0
1 0 0 0
0 3 0 0
0 0 4 0

Then max flow = 2 +4 +4 =10.
Example 2:

BN
’/;/"

Figure 2:
The adjacency matrix for graph in Fig.(2) is:

5 1 2 3 4 5 T
0 0 0 0 0 0 0
3 0 0 0 0 0 0
3 0 0 0 0 0 0
3 0 0 0 0 0 0
3 0 0 0 0 0 0
0 3 3 3 3 0 0
0 0 0 0 0 11 0
Subtract 3 from P1(S15T),
S 1 2 T
0 0 0 0
0 0 0 0
0 0 0 0
0 0 ) 0

Subtract 3 from P2(S25T)

[ S 2 5 T |

0 0 0 0

0 0 0 0

0 0 0 0

0 0 2 0
Subtract 3 from p3(S35T)

3 5 5 T |

0 0 0 0

0 0 0 0

0 0 0 0

0 0 2 0
Subtract 2 from P4(S45T)

5 4 2 T

0 0 0 0

1 0 0 0

0 1 0 0

O 0 2 O
Then max flow = 3 + 3+ 3+ 2 = 11.
Theoreml:

In flow problems, if there exist a cycle flow in a sink such that the
addition of two flows equal to the third, then the adjacency matrix of
path containing these nods have negative numbers.

Example 3:
The adjacency matrix for graph shown in Fig. (3) is:
N
. aT
' 50
20
50 t
i I_'_‘—-———-—._..
| !
35
S U
L
60
b -’
Figure 3:
5 a b d C t
0 1] 0 1] 1] ]
20 0 0 ] o o
60 50 0 0 0 0
0 30 35 1] 0 0
0 10 1] 30 0 0
0 0 10 25 30 1]
Subtract 10 from path (sact)
5 3 C t
0 0 0 0
10 0 0 0
0 0 0 0
0 0 40 0

Subtract 10 from (sbt)

52
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5 1 2 4 3 t
5 |;:| 1 0 0 0 0 0 0
15 0 1] 1] ] 0
D D D 17 16 o ] 0 1]
0 0 32 1] o 0
5 D D D 0 2 0 24 1] 0
0 0 0 4 20 0
D D D Subtract 2 from (s13T)
5 1 3 T
Then subtract 10 from (sadt)
0 0 0 0
5 a d t 17 0 0 0
0 0 0 L 0 0 0 0
0 0 0 0 0 0 18 0
0 20 0 0 Then subtract 4 from ( S24T)
0 0 15 0 c 5 a T
Then subtract 15 from (shdt) 0 ] O 0
S b d t 13 0 0 0
0 0 0 0 ) 28 ) 0
35 0 0 0 0 0 0 0
0 20 0 0 Subtract 13 from (S243T)
5 2 4 3 T
0 0 0 G 0 1] 0 0 1]
Finally, subtract 20 from (sbdct) 0 0 0 0 0
5 b d c t 0 15 0 0 0
0 0 0 0 0 0 0 11 0 0
15 0 0 0 0 0 0 13 5 0
0 0 0 0 0
Finall f 1243T
0 0 10 0 0 inally susbtract 51 rom (S2 3 )4 3 )
0 -20 -20 20 0 0 0 0 0 0 0
From the above theorem, 12 0 0 0 0 0
The flow graph contain a cycle such that: 5 11 0 0 0 0
Pt S 0 0 10 0 0 0
f——l 1t 0 5 0 6 0 0
] 5 ] o

s 25 L 0 0 ]
/ There exist cycle such that xat + Xat = X43

( b 10

M
bt+ dt = bd
Then there exist negative numbers (of red colour) in the adjacency
matrix containing nods
b,d,t.
Example 4:
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Figure 4:

The adjacency matrix is:
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