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

Total Marks: 25
(25 = Platinum, 23 = Gold, 20 = Silver, 17 = Bronze)

A - 135 180 70 95 @ 225
B 13 - 215 125 205 240
C 180 215 - 150 165 155
D 70 125 150 - 100 195
E 9 205 165 100 - 215

F 225 240 155 19 215 -

The table shows the lengths, in km, of potential rail routes between six towns, A, B,C, D, E and E.

(a) Use Prim’s algorithm, starting from A, to find a minimum spanning tree for this table. You

must list the arcs that form your tree in the order that they are selected. 3)

(b) Draw your tree using the vertices given in Diagram 1 in the answer book. @)
(c) State the total weight of your tree. Q)
(Total 5 marks)
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2. The table below shows the lengths, in km, of the roads in a network connecting seven towns,
A,B,C,D,E FandG.

(a)

(b)

(o)

A - 24 - 22 3 - -
B 24 - 25 27 - - -
¢c - 25 - 33 31 36 26
D 22 2¢ 3 - - 42 -
E 3% - 31 - - 37 29
F - - 3 42 37 - 40
G - - 26 - 29 40 -

By adding the arcs from vertex D along with their weights, complete the drawing of the

network on Diagram 1 in the answer book. 2

B

25

Diagram 1

Use Kruskal’s algorithm to find a minimum spanning tree for the network. You should list

the arcs in the order that you consider them. In each case, state whether you are adding the

arc to your minimum spanning tree. 3)
State the weight of the minimum spanning tree. @
(Total 6 marks)
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Figure 4

Figure 4 represents a network of roads. The number on each arc gives the length, in km, of that

road.

(a) Use Dijkstra’s algorithm to find the shortest distance from A to I. State your shortest route.

(6)

(b) State the shortest distance from A to G. 1)

(Total 7 marks)
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Figure 1

Figure 1 shows the graph G.

(a) State whether G is Eulerian, semi-Eulerian, or neither, giving a reason for your answer. (1)

(b) Write down an example of a Hamiltonian cycle on G. (6))
(c¢) State whether or not G is planar, justifying your answer. @)
(d) State the number of arcs that would need to be added to G to make the graph K5 @

C

Figure 2

Direct roads between five villages, A, B, C, D and E, are represented in Figure 2. The weight on each
arc is the time, in minutes, required to travel along the corresponding road. Floyd’s algorithm is to

be used to find the complete network of shortest times between the five villages.



(e) For the network represented in Figure 2, complete the initial time matrix in the answer
book. 1)

Initial time matrix (answer book)

(]
|

o
[

The time matrix after four iterations of Floyd’s algorithm is shown in Table 1.

A B C D E

A - 10 13 15 5
B 10 - 3 5 4
¢ 3 3 - 2 7
b 15 5 2 - 7

Table 1

(f) Perform the final iteration of Floyd’s algorithm that follows from Table 1, showing the time

matrix for this iteration. 2

(Total 7 marks)
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