D1: GRAPH THEORY (FURTHER MATHS) 
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1)  
A connected graph has four vertices A, B, C and D.  Vertex A has order 3, vertices B and C each have order 4 and vertex D has order 5.
(i) Explain what is meant by the statement that vertex A has order 3.



[1]

(ii) Explain how you know that G is semi-Eulerian.  If a semi-Eulerian trail starts at A, where must it end?











[2]

(iii) A simple graph is a graph with no duplicated arcs and no arcs that joins a vertex to itself.  Explain how you know that G is not simple.







[2]

(iv) Draw a graph G that fits the above requirements and list a semi-Eulerian trail in G.

[4]
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2)  (i)
Write down the orders of the nodes in the graph below.  State with a reason, whether the graph is Eulerian, semi-Eulerian or neither.








[3]
    (ii)
Show that the graph is planar.








[1]

3)  
a)  In the complete graph K7, every one of the 7 vertices is connected to each of the other 6 vertices 
by a single edge.  Work out the number of edges in the graph.




[1]

b)  
i)  Explain why the graph K7 is Eulerian






[1]



ii) Write down the condition for Kn to be Eulerian




[1]


c)  A connected graph has 6 vertices and 10 edges.  Draw an example of such a graph which is 
Eulerian.










[2]
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4)  
(i)

Write down the orders of the nodes in the above graph, and deduce that the graph is semi-Eulerian.














[3]


(ii)   A semi-Eulerian trail is a graph that traverses every arc once and only once.  Explain why, for 
any semi-Eulerian trail on the graph in part (i), two of the arcs AC, BC, DC and EC must be traversed 
moving towards C and two traversed moving away from C.




[1]


(iii)  Redraw the graph in part (i) to show that it is planar.




[1]


(iv)  Show that it is impossible to add a vertex F, joined to each of A, B, C, D and E, in such a way 
that the resulting graph is still planar.







[1]
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