Figure 1 shows a  weighted undirected graph G(V, E) modeling a network. Each vertex has a number inside, which is the ID of the corresponding node. Each node has a unique ID. Each edge has a weight indicating the cost of transmission over the corresponding link in the network.  Edge weights are unique. 

[image: image1]Assume we are running the synchronous distributed MST algorithm we have seen in the class to constuct a minimum spanning tree in this network. Remember that in that algorithm, if an edge gets marked by two components, then the new leader is the incident/adjascent vertex with a larger ID, incident to that edge. 
a) For each round of the algorithm (round = 1, 2, ..), write down which components are formed (i.e. the node IDs in each component) in that round,  and who is the leader of each component. 
b) Write down the edges that are in the final spanning tree. It is enough if you write just  the edge weights (since the weights are unique). 
SOLUTION:

Round 1: 


[image: image2]
C1: 1,2,6 (L 2)
C2: 3,7,8 (L 8)
C3: 4,5 (L 5)
C4: 9,10 (L 10)
C5: 11,16 (L 16) 
C6: 12,17,18 (L 18)
C7: 13,14 (L 14)
C8: 15,19,20 (L 20)
C9: 21,26,27 (L 27) 
C10: 22,23 (L 23)
C11: 24,28 (L 28)
C12: 25,29,30 (L 30)
Round 2: 

[image: image3]
C1: 1 2 6 11 16 (L 11)

C2: 3 7 8 12 17 18 (L 12) 
C3: 4 5 9 10 13 14 (L 9)

C4: 21 22 23 26 27 (L 27)

C5: 24 25 28 29 30 15 19 20 (L 29)  
Round 3: 


[image: image4]
C1: 1 2 6 11 16 3 7 8 12 17 18  4 5 9 10 13 14 (L 12)

C2: 21 22 23 26 27 24 25 28 29 30 15 19 20 (L 24)  

Round 4: 


[image: image5]
C1: all nodes (L 23)
b) 

[image: image6]
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