
Minimum Spanning Trees

Given an undirected graph with weights on the edges

To find a spanning tree with minimum possible weight

Tree:

An undirected graph with no a cycle.

A tree with n vertices has n-1 edges.
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Simple greedy method
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A general lemma
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Simple greedy as a corollary
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Proof of general lemma
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Kruskal’s algorithm
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Maintaining sets

Each set has a representative.

Initially, every vertex forms a singleton set.

p(v)=v, n(v)=1, child(v)=nil, next(v)=nil.

Inductively, set S has a representative v.

p(u)=v for all u in S.

n(v)=|S|.
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Time complexity of Kruskal

Sort edges: O(mlogm)

For statement: O(m)+O(nlogn)

Overall: O(mlogm) 
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Prim’s algorithm
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Time complexity

Fibonacci heap to maintain priority queue.

O(|V|) extract-min.

O(|E|) updates.

So, O(|E|+|V|log|V|)


