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Figure 7.1. A weighted graph and its minimum spanning tree.
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) SHORTEREDGE(], ], k, T

N \:{;‘\/\\:& fw(i,j) < w(k,l) then return (i, j) j \/l@% %Q/d

\ 1f w(i,j)> w(k,l) then return (k, 1) d
\g( \m \C%\{(‘ if min(i, j) < min(k,[) then return (i,j)

if min(i, j) > min(k,[) then return (k,I[)

\\e{rw | fmax(l j) < max(k, l) then return (i, j)
fmax(/j) > max(k/l)))  return (k,1)
S e b@w 2/5%@ berk

//)// \QLC/Q«

/\‘
O3 Q) >
o | f{’ﬁ\@-&w&j 5

Ca(/\ ASSUNnQ MV[\CVUQ N\ST




‘\’\&fiﬂ_:Ou/\ &\ of\(’f’b\ml
e Vlf\a\c)Zc ’gud/& o M<T3e

fow Con be SQPER mee‘/
A\W‘Qsﬂ\‘ O V\&hr«:l doe

o L orle L

The = '/”9%’& I/lr/\m&,\c\‘) 4
/\/(,»LV\QS C, recSon wcvar“ [6:
¢ < \ (f\are, o L&
ot 5% \me?(&‘ Qz{ﬁ Zﬁ
M Octrondl —

(WOT\E\//@‘Q& s Q[C«S&)



Key  preperty

G T ]
( )0 Ck' é T o
Cg}/\gs@j@%?g %VQ = amd.l 7@/33

g \N[et)wf)&g \/'g

o Scigvs\b@%:}
Neo Vv@/ﬁg/f il {. \\J\/ST

U
N 2 lwed
e, MST ol aioeys ]



&&3 C@nexégf‘wﬁgjﬁﬁ.
=8 VAN




éemwc, %/6or“(7%m 3

B"‘g\i@@@%@% an aydic

D& An QA\E)& 1< Useless
£ conrmeds ;2 Wéﬁ)lﬁ
g N Sovl c@meQ//Hv
s of T
O\ OQ@

s sake (L r/*
M e 22 e T

§6V\/~L Com

V +p w:/o,
AT

Fe Q\/’\ @
r A

&




wnh | >/ot/\ \ﬂe o e
I’Q e ‘//er\ ISV\;\" CQV\V\QC(‘@Q/

musE) ok Sona Sake /



W@)M Seo 3
woy S

(D) Fnd ol
Nl @iQ% U
M e Se .

(2) K
QQ;&) @UL CD\/\VLQ,c’ﬁQ[

— E c (i



Fost oner (1926-1sh )

BorUVKA: Add ALL the safe edges and recurse.

2

Figure 7.3. Borlvka'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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BorUVKA(V, E):
F =(V,2)
count «— COUNTANDLABEL(F)
while count > 1
-ADDALLSAFEEDGES(E, F, count)
count «<— COUNTANDLABEL(F) K
I 4

return F

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

Uces  LOFS- varient dvom Cla 57

COoUNTANDLABEL(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
if v is unmarked

mark v

comp(v) « count

for each edge vw
return count put w into the bag

for all vertices v
if v is unmarked
count « count+ 1
LABELONE(V, 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(Vv)])
safe[comp(v)] <« uv
for i « 1 to count
add safe[i] to F
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BorUVKA(V, E): /7 %;\:-ng/ DF:S

F=(V,2)
count < COUNTANDLABEL(F) /

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

returcr(:z;nt < COUNTANDLABEL(F) r’\ .‘—-‘-Dl‘/\)q'@_l/;/ﬁgfzg 7
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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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= (V, )
count < COUNTANDLABEL(F) —
while count > 1 A
ADDALLSAFEEDGES(E, F, count)

count « COUNTANDLABEL(F) .H—D
9>

return F
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