1. Find a maximum flow and a minimum cut in the following network:
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 The capacities of each edge are as follows:    

S(A:  3

S (C: 7

A(B: 5

A(D: 4

A(C: 2

B(D: 2

B(T: 8

C(B: 1

C(D: 4

D(T: 3

ALGORITHM (FORD-FULKERSON)

SCAN THE VERTICES STARTING FROM S.

LABEL(S) = LABEL(S) = (-(, +, +()

SCAN(VERTEX u, FLOW f);

FOR EVERY VERTEX v SUCH THAT v IS CONNECTED TO u (IN ANY DIRECTION) DO:

2. LABEL(v) = (u, +, w(v) = min{c(u,v) – F(u,v), w(u)}) IF c(u,v) – F(u,v) > 0  (access capacity).

3. LABEL(v) = (u, -, w(v) = F(v,u)) IF F(u,v) > 0  (flow can be reduced).

4. Mark u as scanned.

If T is labeled, stop. You have an augmenting path, augment the flow.

If after finishing all scans T is not labeled, the current flow is a maximal flow.

For brevity, assume initial flow:  F(S,A) = 3
F(A,B) = 3
F(B,T) = 3

SCAN(S):  LABEL(S) = (-(, +, +()

LABEL( C) = (S, +,  7)
Mark S.

SCAN( C) :

LABEL(B) = (C, +, 1);

LABEL(D) = (C, +, 4);    MARK( C).    (Note: A is not labeled because F(A,C) = 0).

SCAN(B):

 LABEL(T) = (B, 1, +)

STOP! YOU HAVE AN AUGMENTING FLOW.

F(S,A) = 3
F(A,B) = 3
F(S,C) = 1
F(C,B) = 1
F(B,T) = 4

REPEAT THE SCAN:

SCAN(S):  LABEL(S) = (-(, +, +()

LABEL( C) = (S, +,  7)
Mark S.

SCAN( C) :

LABEL(D) = (C, +, 4);    MARK( C).    (Note: A is not labeled because F(A,C) = 0).

SCAN(D):

 LABEL(T) = (D, 3, +)

UPDATE FLOW:

F(S,A) = 3
F(A,B) = 3
F(S,C) = 1+3
F(C,B) = 1
F(B,T) = 4

F(D,T) = 3
F(C,D) = 3


THE TOTAL FLOW SENT IS 7. THERE IS STILL LEFTOVER CAPACITY BOTH IN THE SOURCE S AND THE TERMINAL T.

SCAN(S):

LABEL(C) = (S, + ,3)

MARK(S)

SCAN(C) :

LABEL(D) = (C, +, 1)
MARK(C)

SCAN(D):

NOTHING CAN BE LABELED.

THE LABELED VERTICES ARE: S, C, D.

THE EDGES FROM LABELED TO UNLEBELD VERTICES ARE:

S ( A

C ( B

D ( T

THEY FORM A CUT.

THE CAPACITY OF THIS CUT IS 7.

THE CURRENT FLOW IS ALSO 7.

IT IS A MAXIMAL FLOW!
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Total flow:  13.

Can it be augmented?

Execute the Ford-Fulkerson flow-augmenting algorithm. Find the maximum flow and identify the minimum cut.
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