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Proposal of Minimum Spanning Tree Algorithm using 2-Edges
Connected Grap
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Abstract This paper suggests a fast minimum spanning tree algorithm which simplify the original graph to
2-edge connected graph, and using the cycling property. Bortivka algorithm firstly gets the partial spanning tree
using cycle property for one-edge connected graph that selects the only one minimum weighted edge (e) per
vertex (v). Additionally, that selects minimum weighted edge between partial spanning trees using cut property.
Kruskal algorithm uses cut property for ascending ordered of all edges. Reverse-delete algorithm uses cycle
property for descending ordered of all edges. Bortivka and Kruskal algorithms always perform le| times for all
edges. The proposed algorithm obtains 2-edge connected graph that selects 2 minimum weighted edges for each
vertex firstly. Secondly, we use cycle property for 2-edges connected graph, and stop the algorithm until
lel=lv[—1. For actual 10 benchmark data, The proposed algorithm can be get the minimum spanning trees.
Also, this algorithm reduces 60% of the trial number than Bortvka, Kruskal and Reverse-delete algorithms.
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Table 1. Bortivka algorithm for G, graph
W | o | T8 %) st
HHD z x {HI} UHD
2ABC) (HL} x {HI, {(BC} 2BO)
1| 3CD) (HL, {BC) x {HL}, {BC,D} 2ACD)
St | HAD) {HD, (BCD} x {HL, {ABCD} | 3(AD}
sy |3 (HD, (ABCD) x (HLJ), (ABCD) | 3(, D
Vo A{GH {HL]}, {ABCD} x {GHLJ), {ABCD} | 4GH)
ey {GHLJ), {ABCD} x {FGHLJ}, {fABCD} | ARG}
8EF | (FGHLJ, {ABCD} | = | {EFGHLJ), {ABCD} | 8EF}
4BD) | (ERGHL], (ABCD) | o | (EEGHL]), (ABCD) | -
4H]) | (EEGHLY, (ABCD} | © | {EEGHLJ, {ABCD} | -
5GI | {EEGHLJ} {ABCD} | © | {EEGHLJ} {ABCD} | -
6(AB} | {(EEGHL]}, {ABCD) | © | {EFGHL]}, {ABCD} -
. | 8CB | (EFGHL], {ABCD) | < | (ABCDEFGHL]} | 8(CF)
2" | 9AE} | {ABCDEFGHL]) o {ABCDEFGHL]} -
Stege | 9BG) | (ABCDEFGHL]) | o | {(ABCDEFGHL] -
(S) | 9%CG | (ABCDEEGHL]) e} {ABCDEFGHLJ} -
9DE} | {ABCDEEGHL)} | o | {ABCDEEGHL} -
9DF} | (ABCDEFGHL])) | o | {ABCDEEGHL]) -
9E 1 | (ABCDEFGHL) | o | {ABCDEFGHL]) -
10(E]) | {ABCDEFGHLJ) o} {ABCDEFGHLJ} -
18EJ} | {ABCDEFGHL} | o | {ABCDEFGHL} -
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Table 2. Kruskal algorithm for G, graph
S T (87 A) Abel 2 T (873 5 Cinst
HH, D) (o) x {HI} HH,
2ABC} (HD) x {H1), (BC) 2BC}
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Table 3. Reverse—delete algorithm for G, graph

S AbolZ Atel2 &4 st
18(E,J} 18{E,J}, 10{]F}, 8(F.E} -
10(F]} 10{FJ}, S{JI 9(LF) -
HAE) 9{A,E}, 9( ED} 3(D,A) -
9B,G) 3{B.G}, 9(G.,C), 2(CB) -
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9HDF) 9{D,F}, 8(F,C}, 2(CD} -
9(F, 1) ofF,I}, o(IG HGF)

S8(EF} x 8(EF)
8(CF} x - 8(C,F}
7FG) x HFG)
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31, J) x - 31, J)
3(AD} x 3(AD)
2(C,D} x - 2(C,D}
2B,C) x - 2B,C)
HH, D x - 1H, T}
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Fig. 2. Difference of MST algorithms
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