QQQ - Decision 2 - Chapter 3 - Flows in Networks 1 (Version 2)

Total Marks: 24
(24 = Platinum, 22 = Gold, 19 = Silver, 16 = Bronze)

Figure 1

Figure 1 shows a capacitated, directed network of pipes. The number on each arc represents the

capacity of that pipe. The numbers in circles represent a feasible flow from S to T.
(a) State the value of the feasible flow. Q)
(b) Find the capacity of cut C'; and the capacity of cut Cy (2)

(c) By inspection, find a flow-augmenting route to increase the flow by two units. You must

state your route. Q)

(d) Prove that, once the flow-augmenting route found in (c) has been applied, the flow is now

maximal. 3)

(Total 7 marks)
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Figure 1

Figure 1 shows a capacitated network. The capacity of each arc is shown on the arc. Two cuts C;

and Cy are shown.

(a) Find the capacity of each of the two cuts. 2
Given that one of these two cuts is a minimum cut,

(b) write down the maximum possible flow through the network. (6))
Given that the network now has a maximal flow from Sto T,

(¢) determine the flow along arc SB. Q)
(d) Explain why arcs GF and GT cannot both be saturated. Q)
Given that arcs EC, AD and DF are saturated and that there is no flow along arc GF,

(e) determine a maximum flow pattern for this network and draw it on Diagram 1 in the
answer book. You do not need to use the labelling procedure to determine the maximum
flow. 2

(Total 7 marks)
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Figure 1

Alexa is monitoring a system of pipes through which fluid can flow from the source, S, to the sink,

T. Currently, fluid is flowing through the system from S to T.

Alexa initialises the labelling procedure for this system, and the excess capacities and potential

backflows are shown on the arrows either side of each arc, as shown in Figure 1.

(a)
(b)
(©
(d)

(e)

State the value of the initial flow. Q)
Explain why arcs DF and DG can never both be full to capacity. @)
Obtain the capacity of the cut that passes through the arcs AC, AD, BD, DE, EG and EJ. @)

Use the labelling procedure to find a maximum flow through the network. You must list

each flow-augmenting route you use, together with its flow. 3)

Use your answers to part (d) to find a maximum flow pattern for this system of pipes and

draw it on Diagram 1 in the answer book. Q)



Diagram 1

(f) Prove that the answer to part (e) is optimal. 3)

(Total 10 marks)
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