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Figure 7.1. A weighted graph and its minimum spanning tree.
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SHORTEREDGE(1, j, k, 1)
if w(i, j) < w(k,l) then return (i, j)
if w(i, j) > w(k,l) then return (k, 1)

o

L £
[ if min(i, j) < min(k,1) then return (i, j)
if min(i, j) > min(k,!) then return (k,1[)
if max(i, j) < max(k,l) then return (i,j)
| ({(if max(ij) > max(kl)))  return (k,1)
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BorUvVKA: Add ALL the safe edges and recurse.

<

Figure 7.3. Bortvka's algorithm run on the example graph. Thick red edges are in F; dashed edges are
useless. Arrows point along each component's safe edge. The algorithm ends after just two iterations.
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BorUvKkA(V, E):
i8]

nt < COUNTANDLABEL(F

}%/‘\'z’

(ADDALLSAFEEDGES(E, F,count): <<
for i < 1 to count
safe[i] < NULL
for each edge uv € E O (5
if comp(u) # comp(v) ZL—— [‘@)VLO’,‘ VLS—@/Q.S\_S
if safe[comp(u)] = NuLL or w(uv) < w(safe[comp(u)~
safe[comp(u)] « uv
if safe[comp(v)] = NuLL or w(uv) < w(safe[comp(v)])

for i « 1 to count

1
-

safe[comp(v)] « uv %

|\ _ addsafe[i]to F

> O(V+HE )
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or \’\5 COV“?)SC' ve
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rfmeo@ n

I8

Uces  [IFS— varient dvom M"‘“JOV"

if v is unmarked
mark v
comp(v) «

for all vertices v
if v is unmarked
count < count+ 1
LABELONE(v, count)

—

N

return count

CoUuNTANDLABEL(G): {(Label one component))
count < 0 LABELONE(v, count):
for all vertices v while the bag is not empty
unmark v

take v from the bag

for each edge vw
put w into the bag

count
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ADDALLSAFEEDGES(E, F, count):
for i « 1 to count
safe[i] < NULL

for each edge uv € E
if comp(u) # comp(v)
if safe[comp(u)] = NuLL or w(uv) < w(safe[comp(u)])
safe[comp(u)] < uv
if safe[comp(v)] = NuLL or w(uv) < w(safe[comp(v)])
safe[comp(v)] < uv
for i « 1 to count
add safe[i] to F
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BorUvkA(V, E):
F=(V,0)
count < COUNTANDLABEL(F) '~/

while count > 1
ADDALLSAFEEDGES(E, F, count)

/7
count < COUNTANDLABEL(F) ?’r&\ ‘H-DV\) Y7

return F







