QQQ - Decision 1 - Chapter 3 - Algorithms on Graphs (Version

2)

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

(a)

(b)

G
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Figure 4

State two differences between Kruskal’s algorithm and Prim’s algorithm for finding a

minimum spanning tree. 2)
Listing the arcs in the order that you consider them, find a minimum spanning tree for the
network in Figure 4, using

(i) Prim’s algorithm,

(ii) Kruskal’s algorithm. (6)

(Total 8 marks)
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Figure 5

Figure 5 represents a network of roads. The number on each arc represents the length, in miles, of

the corresponding road. A large crane is required at ] and it may be transported from either C; or

Cy. A route of minimum length is required.

It is decided to use Dijkstra’s algorithm to find the shortest routes between C; and ] and between
Cyand].

(a) Explain why J, rather than C; or Cy, should be chosen as the starting vertex. (6))

(b) Use Dijkstra’s algorithm to find the shortest route needed to transport the crane. State your
route and its length. (6)

(Total 7 marks)
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Figure 2

Direct roads between five villages, A, B, C, D and E, are shown in Figure 2. The weight on each arc
is the time, in minutes, it takes to travel along the corresponding road. The road from D to C is

one-way as indicated by the arrow on the corresponding arc.

Floyd’s algorithm is to be used to find the complete network of shortest times between the five

villages.
(a) Set up initial time and route matrices. 2

The matrices after two iterations of Floyd’s algorithm are shown below.

Time matrix

A - 8 4 7 18
B 8 - 3 15 10
¢c 4 3 - 11 6
D 7 1L 1 - 1

Route matrix

A B C D E

A A B C D B

B A B C A E



C A B C A E
D A A C D E

E B B C D E

(b) Perform the next two iterations of Floyd’s algorithm that follow from the tables above. You

should show the time and route matrices after each iteration. (4)
The final time matrix after completion of Floyd’s algorithm is shown below.

Final time matrix

A - 7 4 7T 8
B 7 - 3 10 9
¢c 4 3 - 7 6
D 5 4 1 - 1

E 6 5 2 1 -

(¢) (i) Use the nearest neighbour algorithm, starting at A, to find a Hamiltonian cycle in the

complete network of shortest times.
(ii) Find the time taken for this cycle.

(iii) Interpret the cycle in terms of the actual villages visited. 3)

(Total 9 marks)
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