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[Abstract |

comings of its existing algorithm were analyzed. By introducing O variables and auxiliary variables and deploying the essential proper—

The classical problem in the area of graph and network-the minimum spanning tree problem was studied and the short—

ties of the minimum spanning tree, the integer program model for the minimum spanning tree problem from two angles was formulated,
and the LINGO program corresponding to the model was written. The correctness of the model was verified in empirical analysis, and

the advantages and disadvantages of the two models were revealed.
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Fig. 1  Counterexample
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PR AL 1, R AR A S LINGO R RS 4n T
min =7% x12 +4% x13 +3% x24 +3%* x34 +8%* x36 +8* x45 +
2% x47 +x58 +5% x67 +6* x78;
x12 +x13 +x24 +x34 +x36 +x45 +x47 +x58 +x67 +x78 =7;
x12 +x13 +x24 +x34 < =3;
x34 +x36 +x47 +x67 < =3;
x45 +x47 +x58 +x78 < =3;
x12 +x13 +x24 +x36 +x47 +x67 < =5;
x34 +x36 +x45 +x58 +x67 +x78 < =5;
x12 +x13 +x24 +x36 +x45 + x58 + x67 +x78 < =7;
@ bin( x12) ; @ bin( x13) ; @ bin( x24) ; @ bin( x34) ; @ hin( x36) ;
@ bin( x45) ; @ bin( x47) ; @ bin( x58) ; @ bin( x67) ; @ bin( x78) ;
£ LINGO12. 0 _[izfT , ik o] 2 245 R

Global optimal solution found.

Objective value: 24. 00000
Objective bound: 24. 00000
Infeasibilities: 0. 000000
Extended solver steps: 0

Total solver iterations: 0

Variable Value Reduced Cost

X12 0. 000000 7. 000000
X13 1. 000000 4. 000000
X24 1. 000000 3.000000
X34 1. 000000 3..000000
X36 0. 000000 8. 000000
X45 0. 000000 8. 000000
X47 1. 000000 2.000000
X58 1. 000000 1. 000000
X67 1. 000000 5.000000
X78 1. 000000 6. 000000

PRI R, TR x5 = 25 = 23y =0y = 2055 =
Xg7 =X78 = I, ;H\:é‘% X =0, Mﬁﬁ,fﬂjﬁﬁlﬁglﬁl%%ﬁ
iR E 3 iR
3.3 HEFEMXEDR I

MRAEAR 1T, R A SR04 S LINGO R AR
4N

model:

sels:

vertex/1. . 8/: u;

link( vertex, vertex) : ¢,x;

endsets
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data:

c=0 7 4 100 100 100 100 100

7 0 100 3 100 100 100 100

4 100 0 3 100 8 100 100

100 3 3 0 8 100 2 100

100 100 100 8 O 100 100 1

100 100 8 100 100 O 5 100

100 100 100 2 100 5 0 6

100 100 100 100 1 100 6 O;

enddata

min = @ sum( link: ¢* x) ;

@ sum( vertex( j) lj#gt#l:x(1,))) > =1;

@ for( vertex( j) |j#at#l: @ sum( vertex(i) li#ne# j:x(1,))) =1;);
n = @ size( vertex) ;

@ for( link( i,j) li#ne#j: u(i) —u(j) +n* x(i,j) < =n-1);
@ for( link: @ bin( x) ) ;

E LINGO12. 0 3877, 3R [n] 3= 2245

Global optimal solution found.

Objective value: 24. 00000
Objective bound: 24. 00000
Infeasibilities: 0. 000000

Extended solver steps: 2
Total solver iterations: 107
Variable Value Reduced Cost

N 8.000000  0.000000
u(1) 0.000000 0. 000000
U(2) 3.000000  0.000000
U(3) 1.000000 0. 000000
U(4) 2.000000  0.000000
u(s) 5.000000  0.000000
U(6) 4.000000 0. 000000
u(7) 3.000000  0.000000
U(8) 4.000000 0. 000000
X(1,3)  1.000000  4.000000
X(3,4)  1.000000  3.000000
X(4,2)  1.000000  3.000000
X(4,7)  1.000000  2.000000
X(7,6)  1.000000 5.000000
X(7,8)  1.000000  6.000000
X(8,5)  1.000000  1.000000
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