
9.5 Minimum Spanning Tree 

Edge Weight Action 

(V1' V4) 1 Accepted 
(v6, v7) 1 Accepted 

(v1 ' v2) 2 Accepted 
(v3, V4) 2 Accepted 
(v2, V4) 3 Rejected 

(V1 ' V3) 4 Rejected 
(v4 , V7) 4 Accepted 
(v3, v6) 5 Rejected 
(v5,V7) 6 Accepted 

Figure 9.56 Action of Kruskal's algorithm on G 
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Figure 9.57 Kruskal's algorithm after each stage 

The invariant we will use is that at any point in the process, two vertices belong to 
the same set if and only if they are connected in the current spanning forest. Thus, each 
vertex is initially in its own set. If u and v are in the same set, the edge is rejected, because 
since they are already connected, adding (u, v) would form a cycle. Otherwise, the edge is 
accepted, arid a union is performed on the two sets containing u and v. It is easy to see that 
this maintains the set invariant, because once the edge (u, v) is added to the spanning forest, 
if w was connected to u and x was connected to v, then x and w must now be connected, 
and thus belong in the same set. 
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