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Task 1.: Flows (16 Points)
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Find a feasible flow by circulations and Hoffman’s algorithm for the given network. (For
this task you can forget about the given costs.) Write down your calculations.



Task 2.: Flows (16 Points)
Find a minimum cost flow with value 1 if one exists in the network of task 1. If you were
not able to find a feasible flow yourself in task 1 use this flow: z(s, B) = 2, (B, s) = 1,
x(s,C) =3, z(D,s) =0, z(C,D) =3, z(B,t) =1, z(D,t) = 3.



Task 3.: Network Flows (16 Points)

Give an upper and a lower bound for the values and for the costs of the feasible flows
of the given network. Explain your answers. Can there be a flow with value 177 Explain
why / why not.



Task 4.: Shortest Path (16 Points)
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Use one algorithm presented in the lecture of your choice to find the shortest paths from
node A to node F'. Please write down your computations.

Algorithm used:

Shortest path:




Task 5.: Shortest Path (16 Points)
Given are the following statements and networks:

1) The algorithm gives the correct results if applied to the network.

3) The algorithm computes the shortest path from i to j for each pair (i,7) € V x V.

(1)
(2) The algorithm stops if applied to the network.
(3)
(4)

Put the complexity of the algorithm in each cell of the table for the corresponding
network. Put nothing, if the algorithm is not applyable to the network.
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Put a “y” (for yes) everywhere the statement is correct for the given algorithm, network
and statements (1) to (3). Otherwise put an “n” (for no). Answer statement (4) by giving
the complexities of the algorithms. Explain all your answers for statement (1)!

(1)
(1) (2) (3) (4)
(b)

(&) | (b) | (¢) || (&) | (b) | () (a) ()

Dijkstra
Bellman-Ford
Floyd-Warshall

Bellman Equations




