rE®E I RKFFR
Fa41E B3 J. University of Shanghai for Science and Technology Vol.41 No.3 2019

EHE:1007 - 6735(2019)03 — 0231 — 05 DOI: 10.13255/j.cnki.jusst.2019.03.004

% B fr MIN-MAX [ 5 /Nt o) /31 Kz EH ok fi#

% %, B R

(g P ToR%: B2, LI 200093)

WE: £ % Bz AR A MIN-MAX B s EA 6 el b 385048 A A R KRS B
B AR B ERIET AN F K S B AR MIN-MAX Z 5D AR, o4 T X — 452k T .5 E
%y % 5 Hamilton 3-89 £ BM v, A ah F 4%t 7 & Hamilton %5 MIN-MAX & & /84 Jk 4%
Rig7r T, WRIFEMIEEMHTRE, S ML ERE/L Hamilton BB, FINBAGBBACT %, ¥t
BE G ARG IR AR ALERBX, EXYmRBREONRT, RS EAE, 450
LRk, EH TR RMFE, AN LR Delphi %42 £, K SRMAAAIBIERA, H
FAe R A ROL KM S B AFE S T 89 MIN-MAX B D> 24 AR 192

X487 % B 4R; MIN-MAX E; 4 &4; Hamilton %
hESES: 0224 X EkER S m A

Multi-criteria MIN-MAX Degree Minimum Spanning
Tree Problem and Its Solution

WEI Xin, MA Liang
(Business School, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Based on the multi-criteria minimum spanning tree(MST) problem and the MIN-MAX degree
minimum spanning tree problem, a special multi-criteria MIN-MAX degree MST problem was
discussed, aiming to minimize both the maximum degree and the total weights of a spanning tree. A
unique solution scheme was designed, trying to find the Hamilton path firstly and seeking the MIN-
MAX degree MST afterwards, after analyzing the correlation between this particular vertex degree
constraint and the Hamilton path. Depending on different initial conditions, an improved ant colony
optimization algorithm was introduced to change the transition probability from the basic exponential to
linear form if there was no Hamilton path in the network, so as to enhance the computing efficiency
without affecting the solution quality. A corresponding solution scheme was designed and coded by
Delphi, in view of the strategies proposed above. A number of numerical examples were tested, and the
results show that the algorithm proposed is efficient and effective for multi-criteria MIN-MAX degree

minimum spanning tree problems.
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Tab.1 Calculation results of example 1
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Tab.2 Calculation results of example 2
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2 (139,281) 1-8,2-1,4-6,5-9,5-3,7-4,8-7,9-2
2 (166,263) 1-8,2-9,4-7,5-3,6-4,7-1,8-2,9-5
2 (243,190) 1-7,2-6,4-5,5-9,6-3,7-4,8-1,9-2
2 (366,130) 1-8,2-9,3-7,4-6,5-4,6-3,7-1,9-5
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Tab.3 Calculation results of example 3
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3 (98,463) 1-7,2-1,3-5,4-8,5-9,6-2,7-4,8-3
3 (99,414) 1-2,3-8,4-6,5-3,6-2,7-4,8-7,9-5
3 (135,290) 1-8,2-9,4-6,5-3,6-2,7-4,8-7,9-5
3 (139,281) 1-8,2-1,4-6,5-9,5-3,7-4,8-7,9-2
3 (366, 130) 1-8,2-9,3-7,4-6, 5-4,6-3,7-1,9-5
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