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1 a). The clustering algorithm covered in class works as follows. Each node has a unique key and is 
aware of keys of its neighboring nodes. Clusterheads are selected in rounds. Initially all nodes are 
undecided. In each round, nodes that have higher IDs than any of their undecided neighbors declare 
themselves to be clusterheads and inform neighbors about such decisions. These neighbors then 
decide not to become clusterheads and also inform neighbors about this decision. Apply the 
clustering algorithm to the example network in Figure 1. Use key= ID in deciding roles so that 
higher ID nodes have priority in becoming clusterheads. To answer, simply list clusterheads created 
in each round. 
   5 marks 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     Figure 1.
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 1 b). Apply the generalized covering rule to determine which nodes in Figure 2 do not belong to 
the connected dominating set.  For each such node, list the neighbours that cover it.  Node A is 
covered by neighbouring nodes B, C, … if B, C, … are connected (that is, create connected 
subgraph), any neighbor of A is neighbor of (at least) one of B, C,.. and  key(A) < min (key(B), 
key(C),… ).  Use key=ID, ordered numericaly (1<2<3<…). Node A is also considered covered is it 
does not have two unconnected neighbors. For each node not in connected dominating set, list 
neighbors that cover it. This figure shows node keys.  
 
5 marks 
 
    Figure 2.
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1 c)  Suppose that nodes move slowly (message speed is significantly great than mobility speed). 
Clustering process can produce related connected dominating set consisting of all clusterheads and 
enough of their neighbors so that any two clusterheads which are 2 or 3 hops away are connected 
with these selected neighboring nodes. Compare clustering with connected dominating sets 
approaches to create backbone for the network in terms of the communication overhead to creat and 
maintain it. Your answer should not exceed five lines of text. 
        2 marks 
 
1 d). Draw Gabriel graph (GG) for the network below. Simply list edges that you believe are in the 
GG. Lexicographic order of edges will be appreciated (that is, list first all outgoing edges in GG 
from node A, then all from node B etc..). Edge XY is in GG if and only if there is no node inside 
circle with diameter XY. 
 
4 marks 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     Figure 3 
 
 
1 e) Voronoi diagram (VD) of a set of points is defined as follows. An edge AB belongs to VD if 
and only if there exist a circle with AB as a chord of it which does not contain any other node from 
the set in its interior. What is the relation between GG and VD? Is one of them subset of the other 
and why? Prove such a claim with an argument that does not exceed three lines of text. 
        4 marks. 
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