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ifi<>j)u—uyj+n-z;<n-Llj=1l..ni=1..n
Hr, n: 85580 N8 C S RiANERACE, 15K 19.1, HPI4h i E]
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P1 P2 P3 P4 P5 P6 P7 P8
P1 0 7 4 D D D D D
P2 7 0 D 3 D D D D
P3 4 D 0 3 D 8 D D
P4 D 3 3 0 8 D 2 D
P5 D D D 8 0 D D 1
P6 D D 8 D D 0 5 D
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Constant n=8, D=100;

Constant

¢(n,n)=[0,7,4,D,D,D,D,D,

7,0,D,3,D,D,D,D,
4,D0,0,3,D,8,D,D,
D,3,3,0,8,D,2,D,
D,D,D.,8,0,D,D,1,
D,D,8,D,D,0,5,D,
D,D,D,2,D,5,0,6,
D,D,D,D,1,D,6,0];

BinParameter x(n,n);

Parameter u(n)=[0,];

Algorithm = LP;

MinFunction Sum(i=1:n)(Sum(j=1:n)(c[i,j]*x[i,j]));
Sum(j=2:n)(x[1,j])>=1;
For(j=2:n)(Sum(i=1:n)(if(G<>1,x[i,j]))=1);
For(i=1:n)(For(j=1:n)(if(i<>j,u[i]-u[j]+n*x[i,j]<=n-1)));

15 19-2 Lingo >R AFAXAS

model:

sets:

vertex/1..8/: u;

link(vertex, vertex): ¢,x;

endsets

data:

c¢=074100 100 100 100 100
701003 100 100 100 100
410003100 8 100 100
10033081002 100

100 100 100 8 0 100 100 1

100 100 8 100 1000 5 100

100 100 1002 100506

100 100 100 100 1 100 6 0;
enddata

min = @sum(link: c*x) ;
@sum(vertex(j)|jgt#1: x(1,j))>=1;
@for(vertex(j)|j#gt#1: @sum(vertex(i)|i#ne#j: x(i,j))=1);
n = @size(vertex);
@for(link(i,j)|i#ne#: u(i)-u(+tn*x(i,j)<=n - 1);
@for(link: @bin(x));
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Iterations: 62

Elapsed Time (Hr:Min:Sec:Msec): 00:00:00:14
Algorithms: Simplex Linear Program
Objective Function(Min.): 24

Best Estimated Parameters:

x[1,1]: 0 x[2,5]: 0 x[4,1]: 0 x[5,5]: 0 x[7,1]: 0 x[8,5]: 1
x[1,2]: 0 x[2,6]: 0 x[4,2]: 1 x[5,6]: 0 x[7,2]: 0 x[8,6]: 0
x[1,3]: 1 x[2,7]: 0 x[4,3]: 0 x[5,7]: 0 x[7,3]: 0 x[8,7]: 0
x[1,4]: 0 x[2,8]: 0 x[4.,4]: 0 x[5,8]: 0 x[7,4]: 0 x[8.,8]: 0
x[1,5]: 0 x[3,1]: 0 x[4,5]: 0 x[6,1]: 0 x[7,5]: 0 ul: 0
x[1,6]: 0 x[3,2]: 0 x[4,6]: 0 x[6,2]: 0 x[7,6]: 1 u2:3
x[1,7]: 0 x[3,3]: 0 x[4,7]: 1 x[6,3]: 0 x[7,7]: 0 u3: 1
x[1,8]: 0 x[3,4]: 1 x[4,8]: 0 x[6,4]: 0 x[7,8]: 1 u4: 2
x[2,1]: 0 x[3,5]: 0 x[5,1]: 0 x[6,5]: 0 x[8,1]: 0 us: 7
x[2,2]: 0 x[3,6]: 0 x[5,2]: 0 x[6,6]: 0 x[8,2]: 0 u6: 7
x[2,3]: 0 x[3,7]: 0 x[5,3]: 0 x[6,7]: 0 x[8,3]: 0 u7:5
x[2,4]: 0 x[3.,8]: 0 x[5,4]: 0 x[6,8]: 0 x[8,4]: 0 ud: 6
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B¥ Solution Report - Lingo1 E]
Global optimal solution found. A
Objective value: 27.00000
Objective bound: 27. 00000
Infeasibilities: 0. 000000
Extended solver steps: 3
Total solver iterations: 94
Elapsed runtime seconds: 0.04
Model Class: MILP
Total variables: 72
Nonlinear variables: 0
Integer variables: 64
Total constraints: 65
Nonlinear constraints: 0
Total nonzeros: 280
Nonlinear nonzeros: 0

Variable Value Reduced Cost v
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*®19.2 ARG (H77) MEmtX

(DA=¢ 1 2 3 4 5 6 7

R H 1.8 13 4.0 3.5 3.8 2.6 2.1

madX | 1,2,4(2,35(4,7,8105,6,8,9]8,9,12 | 7,10,11,12,15 | 12,13,14,15

£ 193 HXER (T

X 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15

A 2 4 13 6 9 4 8 12 |10 |11 | 6 |14 | 9 3 6
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Hrp: k=7, AIEALEHG n=15, X% M=10, STEHA (H)

Ci: S iNEUEEWHRA (A7), i=1,2,..k;

P 55 MEX AT (T, j=1,2,..n;

Vij: 0-1 788, B 1 RRE i MERRE RS | MEX, B0 MFRRAREE
s

Xie O-1705, 1R i MBS, B0 RRIZMEANE, i=1,2,..k;

yir 0-1 A%, HU 1 RIR5 j MEXAERE &, B 0 MRzt XA 5
j=1,2,...,n;

FORE NSRS | X v AERERE T AR 19.2 ISR 19.3 EET

BIRAT, Wk 19.4

7 19.4 Feuhi 78 me Ak X EE
X
1 2 3 4 5 6 7 8 9 10 (11 |12 |13 |14 | 15
FHeuk i
1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0
2 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0
3 0 0 0 1 0 0 1 1 0 1 0 0 0 0 0
4 0 0 0 0 1 1 0 1 1 0 0 0 0 0 0
5 0 0 0 0 0 0 0 1 1 0 0 1 0 0 0
6 0 0 0 0 0 0 1 0 0 1 1 1 0 0 1
7 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1
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Constant k=7, n=15, M=10;
Constant C=[1.81.343.53.82.62.1],

P=[2413694812101161493 6];

Constant V(k,n) =[1,1,0,1,0,0,0,0,0,0,0,0,0,0,0,

0,1,1,0,1,0,0,0,0,0,0,0,0,0,0,
0,0,0,1,0,0,1,1,0,1,0,0,0,0,0,
0,0,0,0,1,1,0,1,1,0,0,0,0,0,0,
0,0,0,0,0,0,0,1,1,0,0,1,0,0,0,
0,0,0,0,0,0,1,0,0,1,1,1,0,0,1,
0,0,0,0,0,0,0,0,0,0,1,1,1,1,1];

BinParameter x(k),y(n);
Algorithm = LP;
MaxFunction Sum(j=1:n)(P[j1*y[j]);

Sum(i=1:k)(C[i]*x[i])<=M;
For(j5=1:n)(Sum(i=1:k)(V[i,j]*x[1])>=y[j]);

SR

Objective Function(Max.): 109

Best Estimated Parameters:
x1: 0

x2: 1

x3: 0
x4: 1
x5:0
x6: 1
x7: 1
yl: 0
y2: 1
y3: 1
y4: 0
y5: 1
yo6: 1
y7: 1
y&: 1
y9: 1
yl10:
yll:
yl2:
yl3:
yl4:
yl5:

O e

Constrained Functions:

1:
1.8*x1+1.3*x2+4%x3+3.5*x4+3.8*x5+2.6¥x6+2.1*x7-
(10)=-0.5

: I*x1+0*x2+0*x3+0*x4+0*x5+0*x6+0*x7-y1 = 0

: I*x1+1#x2+0*x3+0*x4+0*x5+0*x6+0*x7-y2 = 0

1 0%x1+1*x2+0*x3+0*x4+0*x5+0*x6+0*x7-y3 = 0

» I*x1+0*x2+1*x3+0*x4+0*x5+0*x6+0*x7-y4 = 0

1 0%x1+1*x2+0*x3+1 *x4+0*x5+0*x6+0*x7-y5 = 1

1 0%x1+0*x2+0*x3+1 *x4+0*x5+0*x6+0*x7-y6 = 0

1 0*x1+0*x2+1*x3+0*x4+0*x5+1*x6+0*x7-y7 = 0

1 0*x1+0%x2+1*x3+1 *x4+1*x5+0*x6+0*x7-y8 = 0
10: 0*x1+0*x2+0%x3+1*x4+1*x5+0*x6+0*x7-y9 = 0
11: 0*x1+0*x2+1*x3+0*x4+0*x5+1*x6+0*x7-y10 =0
12: 0*x1+0*x2+0*x3+0*x4+0*x5+1*x6+1*x7-y11 = 1
13: 0*x1+0*x2+0*x3+0*x4+1*x5+1 *x6+1*x7-y12 =1
14: 0*x1+0*x2+0*x3+0*x4+0*x5+0*x6+1*x7-y13 =0
15: 0*x1+0*x2+0*x3+0*x4+0*x5+0*x6+1*x7-y14 =0
16: 0*x1+0*x2+0*x3+0*x4+0*x5+1*x6+1*x7-y15 =1
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1) PEAR RN x: 2R (CB: Cheeseburger). kiR =B1VA (HS: Ham-sandwich).
DUEE (H: Hamburger). A =H]JA (FS: Fish-sandwich). WA =H]f (CS:
Chicken-sandwich). %% (F: Fries). &7t (SB: Sausage biscuit). KAR4F
(LM: Low-fat milk)FlI#&71 (0J: Orange juice);

2) ZIWRFME N FEE (Cal)s BRKWLEW) (Carbo.). ERHE L (Portien). 4E4 &
A/D (Vit. A/D). k (lron) RIS 5T (Calc.) 145 H 4% B b/ FER I, DA K &
(Volume) FRi;

3) HEreREN . SEA R R /AME.

% 19.5 LRV AN AR E

Cheese|Ham Ham- Fish Chicken Sausage Lowfat Orange
£ burger |sandwich burger sandwich |sandwich [Fries biscuitg milk 'uiceg
2 k= R A S A S B e (R R
WEE B = A ¥ ctdi ) i
TwiFR  |cB HS H FS CS F SB LM 0J
A Cl1.84 |2.19 1.84 1.44 2.29 0.77 |1.29 0.60 0.72
KE V|4 7.5 3.5 5 7.3 26 |41 8 12
# 19.6 %8 TR H A FRAN R R
=3 Cal Carbo Protein VitA VitC Calc
TH 2000 355 55 100 100 100
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Y |cB HS H FS cs F SB LM o]]
cal |510 |[370 500  |370 400 220 [345 110 80
Carbo [34 |35 42 38 42 26 |27 12 20
Protein |28 24 25 14 31 15 9 1
VitA |15 15 6 8 0 10 2
Vitc |6 10 2 0 15 15 4 120
Calc |30 20 25 15 15 0 20 30 2
cal |20 |20 20 10 8 2 15 0 2
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AR5 A, A 19-5 225 12 JE 55 _ERR— S BARBIIR K AIME, th it M=1E+10,
A% 19-6 W25 IR ST ERRIRE — MriREI M=-1, FIE iff sRECHWr, R
M=-1, WIAIIZLAIH; SRR x B “IntParameter” & SUONIEHE, BRI
YR B AR B, RS “IntParameter” By “Parameter”,
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Constant k=7, n=9, Vmax=75, M=1E+10;

Constant

C=[1.84,2.19,1.84,1.44,2.29,0.77,1.29,0.6,0.72],

V=[4,7.5,3.5,5,7.3,2.6,4.1,8,12],
L=[2000,350,55,100,100,100,100],

U=[M,375,MM,M,M,M],

a(k,n)=[510,370,500,370,400,220,345,110,80,
34,35,42,38,42,26,27,12,20,
28,24,25,14,31,3,15,9,1,

IntParameter x(n)=[0,];

15,15,6,2,8,0,4,10,2,

6,10,2,0,15,15,0,4,120,
30,20,25,15,15,0,20,30,2,
20,20,20,10,8,2,15,0,2];
Algorithm = LP;

MinFunction Sum(j=1:n)(x[j]*C[j]);
For(i=1:k)(Sum(j=1:n)(x[j]*a[i,j])>=L[i]);
For(i=1:k)(Sum(j=1:m)(x[j]*a[1,j])<=U[i]);

Sum(j=1:n)(x[j]*V[j])<=Vmax;

% 19.6

Constant k=7, n=9, Vmax=75, M=-1;

Constant

C=[1.84,2.19,1.84,1.44,2.29,0.77,1.29,0.6,0.72],

V=[4,7.5,3.5,5,7.3,2.6,4.1,8,12],
1=[2000,350,55,100,100,100,100],




U=[M,375,M,M,M,M,M],

a(k,n)=[510,370,500,370,400,220,345,110,80,

34,35,42,38,42,26,27,12,20,
28,24,25,14,31,3,15,9,1,
15,15,6,2,8,0,4,10,2,
6,10,2,0,15,15,0,4,120,
30,20,25,15,15,0,20,30,2,
20,20,20,10,8,2,15,0,2];

Algorithm = LP;

IntParameter x(n)=[0,];

MinFunction Sum(j=1:n)(x[j]*C[j]);
For(i=1:k)(iff(L[i]>0,Sum(j=1:n)(x[j]*a[i,j])>=L[i]));
For(i=1:k)(iff(U[i]>0,Sum(j=1:n)(x[j]*a[i,j])<=U[i]));
Sum(j=1:n)(x[j]*V[j]))<=Vmax;

Y B T LA 2AH R 25 R a0 R

4R
Objective Function(Min.): 15.05 Objective Function(Min.): 14.855737704918
Best Estimated Parameters: Best Estimated Parameters:
x1: 4 x1: 4.38524590163934
x2: 0 x2: 0
x3: 0 x3: 0
x4: 1 x4: 0
x5: 0 x5: 0
x6: 5 x6: 6.14754098360656
x7: 0 x7: 0
x8: 4 x8: 3.42213114754098
x9: 0 x9: 0
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