
Minimum Spanning Tree (MST)

Basic rules for MST
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A union-find is a data structure supporting these operations 
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A union-find is a data structure supporting these operations 

on input set {1, 2, . . . , n}:

• initialize: starts the data structure by creating n disjoint 

sets 𝑠1, . . . , 𝑠௡ where 𝑠௜ := {i};

• union(i, j): Given index of two sets i, j, replace 𝑠௜ and 𝑠௝ with 

𝑠௜ ∪ 𝑠௝ and the index of the new set with min {i, j};

• find(e): given an element e ∈ [n], returns the index of the 

set 
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Prim’s Algorithm using PQ:

(i) Start from a node s; Let T=(s,{}).

Let Q be a PQ with keys being vertices and key-values 

being each edge(v) and its weight.

(ii) For each v ∈ N (s) set edge(v) = (s,v) and run 

Q.insert(v, w(edge(v))).

(iii) Repeat n-1 times:

(a) Pick v with smallest value in Q (Q.extract-min and 

edge(v) be the edge of v). Add vertex v and the edge 

edge(v) to T .

(b) For each u ∈ N (v), if u  T update Q.decrease-key(u, 

w(uv)) (if u is not in Q, we instead run Q.insert(u, 

w(uv))).

(iv) Return T as the MST of G
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