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Abstract

In this paper, we present an efficient implementation of Kruskal’s algorithm to obtain a
minimum spanning tree. The proposed method utilizes the union—find data structure, reducing the
depth of the tree of the node set by making the nodes in the path to root be the child node of the
root of combined tree. This method can reduce the depth of the tree by shortening the path to the
root and lowering the level of the node. This is an efficient method because if the tree’s depth
reduces, it could shorten the time of finding the root of the tree to which the node belongs. The
performance of the proposed method is evaluated through the graphs generated randomly. The
results showed that the proposed method outperformed the conventional method in terms of the
depth of the tree.

» Keywords : minimum spanning tree, weighted graph, cycle, Kruskal’s algorithm

ATAA ¢ o] cwAIA A} o]
1Y 2014. 6. 24, AAY : 2014. 6. 30, AAMEFL  2014. 7. 23.
* gAodatetn 758 g2 (School of Information and Media, Duksung Women's University)

www.ksci.re.kr



132 Journal of The Korea Society of Computer and Information July 2014

.M B
7152 2@ Z(weighted graph)ellxe]l HAANFEED
(Minimum Spanning Tree) (1)E& T3l A 583

T E o] EARA WAl TA UEHZY 75 F 2eH
ol H85m Be A7) o] FolA 1 Sirt. ik oz}
2AFER S o] gslo] Bt Q. Aol A} IS 53]
= AF2)7F @A s HYEn glon, Bl A
Hte  ZHA(video

oA &EEE dojE &
HLAFEYE A8 e gt

transmission),
surveillance), wAF 2 28}
#|(data hiding)*g]ol=
(3].

(confidential

Ede Tz = BT EFEEA 2
R8-S 55%}’3]"* B ez Es Aol Z(cycle) o] §
7HAo) 7153 (weight) 7} & 18
oA AFED Y] 759 715 o] HAQ EFE Hh
2 ER g gt
HZEZE Foke dEAQ] €neEe Z9(Prim)
Sy EY AFAZ(Kruskal) gagjFe] Aot

Prim €18]F(4,5)& 224 ¢1e]9] =8 Hgs)
o EZE W51, old ddd E(EY Y9 F 3HE

AAsHA = }d) FlA] 7hEA7t 7V A& P& A
slo] Egjd] 7t} ol2dt B & BE =EUt Eflo] 3
71 7R whE ’\EEOM HAAZERE e Wo|tt
Kruskal €u2]&(6,7)& ZE (HES o5z ¥
Al71a Ha TVEAE 71'7] e shb desie] Eglof

Frlehet, Wk 371 uf Afe]Ze] TS}
QAT 1 TS HA 1R 7S Helsk
< WHESlo] AP ERS dett

o] T dmelFe] &AL PP R ol =l uf
2} 2% ==, B3 (dense) 1 Ze] ¢ =8 due]Fo]
U F2 HEAIERE) o2 FaE1 84 (sparse) L
= ﬁ% 727 duelFo] ¢ 2L v|gog FIPHT}
E3 AEEA g Ay dmelZe] Klein
3} Tarjan(8)el] oJ) AT ol 1— ¢ 2o
FER AERE O(B)d HIAEE Fote dudF
olt}. o}714 Ex 1M (edge)e] oIt}

AT duEFolA o] 7FEAE 2 e gl
Mo Z A AR5 AAsle] 1 2HS HalFEE]d A7}
233t Hrx X E Ze W

5]
N
29
rlo
B

K|

re
o!

3LO

l

= ekl

HH
Effl= Eglo] REZ Zopr] AAdt) F x=7t 22
el Eglof &aA] gethd HlolE PR e
2, 0] A% F EYE A Itk F EFYE FA o, o=
Eg|E 5 At AHste A 8 Sl Fa%
847} €

& =RdMe AMIPEYE Fote AT07 dugFs

o] BEAQ T WHE AAGT
Aokt WH-L union-find ART-ZE o] &, 45
HleldQl == M-S Er|2 sk, ol o] vl
detal 54 Srvh mar] ieolnt, H4 g 2te
o tfgh Aol P4 AFE I8N find ArkS A
3, F EZE A7) 914 union g4 ARSI =3
& Yehll= Ef9 Zol(depth) & &0]7] 918 Wie=
union 9] FEZR S AR Sle =59 HAE WA
AlE AR 4F IS ARkt &, FEZR S AR
=1 @%"‘i% o] HF FEO A=
EZR| 9 ARE Fid] wEE
7:101—‘-:- F2AIZIT, Egl] Zlo)7t
re=rb &dke Ege REE Ze AT
union-find VA WEA & 5 gloBg 7]E9] W 1]

# o EeHoR FYT & vt
B =7 e o 2ok 139] A& o]e] 2%
=2 oi:l.Lg}q 7].}]— u}o] /\].%.Q_“:_ ;HJ.;GO *]/\Alxl—E
dE0 thsie] A
TAE Aoldrt. 373
101% EO:] union-find 9 F&H o2 3}

5 o2 Holw, wAue

(incident) ¥ =tE9| & #ARlo] &l ==f S 1}
=
o

&S

IYZ GVE)E w=59 A% Vel s %
TAEH, Ef](tree)E Mol ZH( Sl
olt}, AlFER| (spanning tree)E Fo1% g ZollA =
A 2% FePEA e BE Fgtew dRE
gelo] PAEE Eglolt). AgEE]d
T s 2ol dAdso] Slefof sf
[VI-1712 -39t defze] 1k 715%] (weight) 7F
= A%, A9 A ol ARl AFEE HAT
Egjgla gt

ags7 daelFe GuRF A4 P F BEAQ

(K

3o ¢
rr

N

¢

!

Ir

&H:l ll



j>_l',

P ERE 93 AT duE|Fo] FEHQ 74 133

(greedy) 718(9,10,11)& 2183k, 4 H]E A E

Y7t Aol ES AR B HA B S 1% E

2ol x| ]% P& whEgoRH Ogze] BHE =5

ﬂ*“]ﬁﬁi ANA HA B %* Tt ol 18 A7~
7 dauE)ge] ata =t (9

/* Input: graph G(V, E) & Output: MST T */
Sort E in increasing oder by weight W ;
[EEE F= {(upv])7(“2702)7"'7(U\E7U\E)} Y/
T=0
for each v E V'
CREATE-SET(v);
= (ui,vi) from 1 to | E | do
u;) = FIND-SET(v;)

for e;
if FIND-SET(
{
T=TU {(ui,vi) B
UNION(w;, v;);

}
return T

T2 1. Kruskal €T2IE(QAIEE)
Fig. 1. Kruskal Algorithm(Pseudo code)
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Fig. 8. pseudo codes for find root() and union3()
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