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Kruskal’s Algorithm

● Process edges, adding edges to the MST smallest-weight first (do not 
form a cycle on the process).

● The algorithm creates a forest that eventually merges into a single tree.

● Uses Union-Find for each separate component. Starts with |𝑉|
independent components.

● Combine sets by adding edges, which reduces the number of 
components until there is only one.
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Kruskal’s MST 
Algorithm

algorithm KruskalMST(𝐺(𝑉, 𝐸))

let 𝑄 be an empty min-heap
let 𝑈𝐹 be a Union-Find with |𝑉| components

for each 𝑒 ∈ 𝐸 do
𝑄.insert(weight(𝑒), 𝑒)

end for

𝑇 ← {}

while |𝑇| < |𝑉| − 1 do
(𝑢, 𝑣) ← 𝑄.getMin()

if 𝑢 and 𝑣 are not connected in 𝑈𝐹 then
𝑇.insert((𝑢, 𝑣))
𝑈𝐹.union(𝑢, 𝑣)

end if
end while

return 𝑇
end algorithm
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Kruskal’s algorithm:

A B C D E F

A B C D E F

(D, F): 1
(A, C): 2
(D, F): 4
(F, F): 5
(A, B): 5
(C, D): 6
(B, D): 7
(D, E): 8
(C, E): 10
(B, C): 12
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𝑂 𝐸 log |𝐸|
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algorithm KruskalMST(𝐺(𝑉, 𝐸))

let 𝑄 be an empty min-heap
let 𝑈𝐹 be a Union-Find with |𝑉| components

for each 𝑒 ∈ 𝐸 do
𝑄.insert(weight(𝑒), 𝑒)

end for

𝑇 ← {}

while |𝑇| < |𝑉| − 1 do
(𝑢, 𝑣) ← 𝑄.getMin()

if 𝑢 and 𝑣 are not connected in 𝑈𝐹 then
𝑇.insert((𝑢, 𝑣))
𝑈𝐹.union(𝑢, 𝑣)

end if
end while

return 𝑇
end algorithm
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