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Matlab f{R:

=[2,10,9,7,15,4,14,8,13,14,16,11,4,5,13,9];
intcon = 1:16;

Aeq=[
1000100010001000;
0100010001000100;
0010001000100010;
0001000100010001;
1111000000000000;
0000111100000000;
0000000011110000;
0000000000001 111]
beq = ones(8,1);
Ib=zeros(1,16);
ub=ones(1,16);

[Y.fval,exitflag] = intlinprog(f,intcon,[],[],Aeq,beq,lb,ub);
x=reshape(Y,4,4)
fval

Matlab 5 4 H :

ans =

0 0 0 1

0 1 0 0

1 0 0 0

0 0 1 0
Fval =28

W MATLAB St 1 58 B AT ek (0 il R R B R T3 1%
R Matlab SKARACHD:

c=[215134;104145;9141613;78 11 9];

prob = optimproblem('ObjectiveSense', 'min');

x = optimvar('x', 4, 4, 'Type', 'integer', 'LowerBound', 0, 'UpperBound', 1);
prob.Objective = sum(sum(c .* x));

prob.Constraints.cond1 = sum(x, 1) == 1;

prob.Constraints.cond2 = sum(x, 2) == 1;

% prob.showproblem

sol = prob.solve;

sol.x

Matlab 28 5 H -




LP: Optimal objective value is 28.000000.

Optimal solution found.

Intlinprog stopped at the root node because the

objective value is within a gap tolerance of the optimal value,
options.AbsoluteGapTolerance = 0 (the default value). The intcon variables are

integer within tolerance, options.IntegerTolerance = 1e-05 (the default value).
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Lingo K fkAhg :

MODEL:

DATA:
N=4,
ENDDATA

SETS:
AGENTS/1.N/;
TASKS/1.N/;
MATRIX(AGENTS, TASKS):COST, X;
ENDSETS
DATA:

COST =
2,15,13,4,
10,4,14,5,
9,14,16,13
7.8,11,9;

ENDDATA

MIN = @SUM(AGENTS(I) :
@SUM(TASKS(J): COST(LI)*X(LJ)));




@FOR(AGENTS(I):
@SUM(TASKS(J):X(LJ)) = 1);

@FOR(TASKS(J):
@SUM(AGENTS(I):X(L))) = 1);

@FOR(AGENTS(I):
@FOR(TASKS(J) : @GIN(X(L)))));

END

Lingo 45 R4

Global optimal solution found.

Objective value:

28.00000000000000

Objective bound: 28.00000000000000
Infeasibilities: 0.000000000000000
Extended solver steps: 0
Total solver iterations: 0
Elapsed runtime seconds: 0.03
Model Class: PILP
Total variables: 16
Nonlinear variables: 0
Integer variables: 16
Total constraints:
Nonlinear constraints:
Total nonzeros: 48
Nonlinear nonzeros: 0
Variable Value
N 4.000000000000000
COST( 1, 1) 2.000000000000000
COST( 1,2) 15.00000000000000
COST( 1, 3) 13.00000000000000
COST( 1, 4) 4.000000000000000
COST(2,1) 10.00000000000000
COST(2,2) 4.000000000000000
COST(2,3) 14.00000000000000
COST(2,4) 5.000000000000000
COST(3,1) 9.000000000000000
COST(3,2) 14.00000000000000
COST( 3, 3) 16.00000000000000
COST(3,4) 13.00000000000000
COST(4, 1) 7.000000000000000

Reduced Cost
0.000000000000000

0.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000
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COST(4,2)
COST( 4, 3)
COST(4,4)
X(L1
X(1,2)
X(1,3)
X(1,4)
X(2,1)
X(2,2)
X(2,3)
X(2,4)
X(3, 1)
X(3,2)
X(3,3)
X(3,4)
X(4,1)
X(4,2)
X(4,3)
X(4,4)

~
)
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O 0 9 AN bW N =

8.000000000000000

11.00000000000000

9.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000
1.000000000000000
0.000000000000000
1.000000000000000
0.000000000000000
0.000000000000000
1.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000
1.000000000000000
0.000000000000000

Slack or Surplus

28.00000000000000
0.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000

0.000000000000000

0.000000000000000

0.000000000000000
2.000000000000000
15.00000000000000
13.00000000000000
4.000000000000000
10.00000000000000
4.000000000000000
14.00000000000000
5.000000000000000
9.000000000000000
14.00000000000000
16.00000000000000
13.00000000000000
7.000000000000000
8.000000000000000
11.00000000000000
9.000000000000000

Dual Price
-1.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000
0.000000000000000

2.5 Mathematica K fi#

BT I :

mat = Table[Subscript[a, 1, j], {i, 1,4}, {j, 1, 4}];

Cmat = {{2, 15, 13, 4}, {10, 4, 14, 5}, {9, 14, 16, 13}, {7, 8, 11,9} };

2 Jef#i FH Minimize B3

Minimize[ {Flatten[mat].Flatten[Cmat],

Table[Sum[mat[[k, i]], {i, 1, 4}], {k, 1,4}] == {1, 1, 1, 1},
Table[Sum[mat[[i, k]], {i, 1,4}], {k, 1,4}]={1, 1, 1, 1} }~

Join~Flatten@

Table[0 <= Subscript|a, i, j] <=1, {i, 1, 4}, {j, 1, 4}],

Flatten[mat], Integers]

Mathematica 45 5% 1

(28, {al.1 >0,a1.2>0,al.3 ->0,al.4->1,a2.1 >0,a2.2 ->1,a2.3 ->0, a2.4 ->0,
a3.1 >1,a32->0,a3.3->0,a3.4->0,ad.1 ->0,a4.2 >0, ad.3 > 1, ad.4 > 0}}
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Mathematica %5 541 o B

In[67]:= mat /.
({28, {al.1 > 0,al.2->0,al.3->0,al.4->1,
a2.1 ->0,a2.2->1,a23->0,a2.4->0,
a3.1 >1,a3.2->0,23.3 ->0,a3.4 >0,
a4.1 ->0,a4.2 ->0,a4.3 ->1,a4.4 ->0}} [[2]] /MatrixForm

Out[67]//MatrixForm
(© 0 0 1
0 1 0
1 0 0
0 0 1 0)
2.6 1stOpt Kf#
g 2-1

Constant n=4, ¢(n,n)=[2,15,13,4,10,4,14,5,9,14,16,13,7,8,11,9];

IntParameter x(n,n);

Algorithm = LP;

MinFunction Sum(i=1:n)(Sum(j=1:n)(c[i,j]*x[i,j]));
For(i=1:n)(Sum(j=1:m)(x[i,j])=1);
For(j=1:n)(Sum(i=1:n)(x[i,j])=1);

P ST
Objective Function(Min.): 28 x[2,4]: 0
Best Estimated Parameters: x[3,1]: 1
x[1,1]: 0 x[3,2]: 0
x[1,2]: 0 x[3,3]: 0
x[1,3]: 0 x[3,4]: 0
x[1,4]: 1 x[4,1]: 0
x[2,1]: 0 x[4,2]: 0
x[2,2]: 1 x[4,3]: 1
x[2,3]: 0 x[4.,4]: 0
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