COP 3503 Recitation #9 Problems (Network Flow)

1) Describe how you would solve the following general problem using network flow:

You have 15 billiard balls, labeled 1 through 15. The table has holes labeled A, B, C, D, E and F. your goal is to hit in as many of the balls into the holes as possible given the following restrictions:

a) Each hole has a maximum number of balls that can be hit into it. (For example, you might not be allowed to hit more than 3 balls into hole D.)

b) Each ball has a certain set of holes it can be hit into. (For example, ball number 13 might only be allowed to be hit into holes A and F.)

How do you determine the maximum number of balls that can be hit into the holes for a particular configuration?

2) An orchestra is trying to fill all of its positions. For different instruments, it needs a different number of players. (For example, it might need 20 violinists but only 3 trumpet players.) Each potential candidate for the orchestra can play some set of instruments. For example, one player might be able to play either a violin or a viola, while another might be able to play a trumpet, trombone or tuba. Given the following information:

a) A list of how many of each position the orchestra needs.

b) A list of each candidate and which instruments they can play.

Determine whether or not the orchestra can fill all its positions. Describe how to solve this problem using network flow.

3) Consider a network flow problem where the goal was to figure out how to change the capacities to increase the maximum flow in the network. (This might be applicable if you wanted to get a greater throughput of data in a network and you wanted to figure out where in the network you needed to add a router that could handle more data per unit of time.) Imagine that you’ve restricted your search in your network (that is already at max flow), to paths that have at MOST one edge that is being used to capacity. Thus, let’s say you’ve found a path s → v1 → v2 → … vn → t, where s and t are the source and sink respectively, where each edge has extra capacity EXCEPT for the edge vi → vi+1. Suggest a simple fix just based on adding extra capacity to one of these edges that will add to the maximum flow of the network. How much will this simple fix add?
4) The adjacency matrix below stores the capacities for a flow network. Answer the questions that follow the adjacency matrix. All vertices that are not connected by an edge are denoted by a 0.

	
	S
	A
	B
	C
	D
	E
	F
	T

	S
	0
	15
	5
	10
	0
	0
	0
	0

	A
	0
	0
	0
	0
	6
	10
	0
	0

	B
	0
	0
	0
	0
	0
	0
	9
	0

	C
	0
	0
	0
	0
	7
	0
	6
	0

	D
	0
	0
	0
	0
	0
	0
	0
	15

	E
	0
	0
	5
	0
	0
	0
	0
	4

	F
	0
	0
	0
	0
	0
	0
	0
	8

	T
	0
	0
	0
	0
	0
	0
	0
	0


a) What vertex is the source of this flow network? ____

b) What vertex is the sink of this flow network? ____

c) Calculate the value of the cut {S, A, B, C} and {D, E, F, T} only with regard to the capacities. (Hint: just add the capacities of all the forward edges.)

______

d) Draw this flow network below:

e) Determine the maximum flow of this network. Please show each augmenting path that you add and the order that you add each path in the chart below.

	Added Path (list each vertex in the path)
	Flow Added(value)

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


