QUESTION FOUR
Shortest Graphs
	This problem can be solved using Dijkstra’s shortest path algorithm. Minimum spanning tree won’t give shortest path in all cases because source and destination should be reached. In the above scenario, one subset can be taken as source and the other as destination. 
	If we apply Dijkstra’s shortest path algorithm, we can get a shortest path in O(E + VLogV) time. The idea is to use Breadth-first search (BFS) . One important observation about BFS is, the path used in BFS always has least number of edges between any two vertices. So if all edges are of same weight, we can use BFS to find the shortest path. For this problem, we can modify the graph and split all edges of weight two into two edges of weight one each. In the modified graph, we can use BFS to find the shortest path. In worst case, all edges are of weight two and we need to do O(E) operations to split all edges, so the time complexity becomes O(E) + O(V+E) which is O(V+E). The algorithm consists of the below steps;	
	[bookmark: _GoBack]function Dijkstra (Graph, pseudocode):

	
	for each vertex v in Graph:
	// Initialization

	
	dist[s] := infinity
	// initial distance from source to vertex s is set to infinite

	
	previous[s] := undefined
	// Previous node in optimal path from source

	
	dist[source] := 0
	// Distance from source to source

	
	Q := the set of all nodes in Graph
	// all nodes in the graph are unoptimized - thus are in Q

	
	while Q is not empty:
	// main loop

	
	t := node in Q with smallest dist[ ]
	

	
	remove t from Q
	

	
	for each neighbor s of u:
	// where s has not yet been removed from Q.

	
	alt := dist[t] + dist_between(s, t)
	

	
	if alt < dist[s]
	// Reduce (s,t)

	
	dist[s] := alt
	

	
	previous[s] := t
	

	
	return previous[ ]
	



