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1. Knapsack Problem
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#knapsack—cut. mod

#Master Problem

param Nitem;

param Neut; H#EUARZEXDOET

param weight{i in 1..Nitem};

param value{i in 1..Nitem};

param capacity;

param acut {i in 1..Ncut, j in 1..Nitem}; H¥Y4R2=rtk
param bcut {i in 1..Ncut}; Y AR EEE

var x{i in 1..Nitem} binary;

maximize Profit: sum{i in 1..Nitem}valuel[il*x[i];

subject to Capacity_Constraint: sum{i in 1..Nitem}weight[i]*x[i] <= capacity;
subject to Valid {i in 1..Ncut}: sum{j in 1..Nitem} acutl[i, jl*x[j] <=bcutl[i];

#Cut Generation
param xx{i in 1..Nitem};
var y{i in 1..Nitem} binary;

maximize Violation: sum{i in 1..Nitem} (xx[i]-1)*y[i];
subject to Cover: sum{i in 1..Nitem}weight[i]*y[i] >=capacity+0.001;

T—2IXLUTOEY Th D,
param Nitem:=3;
param:value weight:=
173
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param capacity:=6;



2. ZYAEN L SRERE

model knapsack—cut.mod ;
data knapsack. dat ;

option display_round 6;
option solver cplexamp;

problem knapsack_master: x, Profit, Capacity_Constraint, Upper_Lower_Bound, Valid;
option relax_integrality 1; #Master [EEILHEEFN LP % fiF <
problem cut_generaton: y, Violation, Cover;

option relax_integrality 0; #3% Y4 REXERRIEEIL. BEMEZRD D,

let Ncut:=0;
repeat
{
solve knapsack_master;
expand > knapsack. sol;
display Profit > knapsack. sol;
display x > knapsack. sol;
for{i in 1..Nitem}
{
let xx[i]:=x[i]; #f%F0 Master FRHD fei fif 2 2 U AR ERAEMREORE L35,
}
solve cut_generaton;  #¥Y4 REEXARRIEZ A7 <,
expand > knapsack. sol;
display Violation > knapsack. sol;
display y > knapsack. sol;

if (Violation > —1) then H#UIRRWmNAKIND7e 61X
{
let Neut:=Ncut+1; HY REE X O AL 2 HE N,
for{j in 1..Nitem} Y AREXOBEETED D,
{
let acut[Neut, jl:=yl[jl;

let beut[Ncut]:=sum{j in 1..Nitem}y[j]-1;

else

break; #UIERNFEmE A AL SR T 3UX, repeat IE LV i,

option knapsack_master.relax_integrality 0; #Master [EDEIEEZ KD 5,
solve knapsack_master;



3. FEITHER

C:¥Document¥MyDocument¥&cid{t s 2 = L — 3 3 U E 2014¥48 2 YR YKP—cut >ampl
knapsack-cut. run

AMPL Version 20080423 (x64_win64)

CPLEX 12.4.0.0: optimal solution; objective 13  #Master fEFnff&E (1 [8lH)

1 dual simplex iterations (0 in phase I)

CPLEX 12.4.0.0: optimal integer solution; objective —0.25 #% AR AKME (1[EH)
0 MIP simplex iterations

0 branch—and-bound nodes

CPLEX 12.4.0.0: optimal solution; objective 11 #Master fEFfIRAE (2 [[H)

1 dual simplex iterations (0 in phase I)

Solution determined by presolve; He U AR A RS 2 FB)
objective Violation = -1. X —7 Dy NERTE o Tz,

CPLEX 12.4.0.0: optimal integer solution; objective 11 H#Master fHE (EZZEfE)
0 MIP simplex iterations
0 branch—and—bound nodes

LIF sol 77 A NVORNEERT,
#Master fEFIEIEE (1 [01H)

maximize Profit:
Tx[1] + 8xx[2] + 3%x[3];

subject to Capacity_Constraint:
3xx[1] + 4xx[2] + 2%x[3] <= 6;

subject to Upper_Lower_ Bound[1]:
0 <= x[1] <= 1;

subject to Upper_Lower_Bound[2]:
0 <= x[2] <= 1;

subject to Upper_Lower_Bound[3]:
0 <= x[3] <= 1;

Profit = 13. 000000

x [*]
1 1.000000
2 0.750000
3 0.000000

H Y AR (1 RH)
maximize Violation:

-0. 25%y[2] - y[3];

subject to Cover:
3ky[1] + 4xy[2] + 2%y[3] >= 6.001;



Violation = -0. 250000

y [*] :=

1 1.000000
2 1.000000
3 0.000000

#Master fEFIEE (2 [B1H)

maximize Profit:
Tx[1] + 8xx[2] + 3*x[3];

subject to Capacity_Constraint:
3kx[1] + 4xx[2] + 2%x[3] <= 6;

subject to Upper_Lower_ Bound[1]:
0 <= x[1] <= 1;

subject to Upper_Lower_Bound[2]:
0 <= x[2] <= 1;

subject to Upper_Lower Bound[3]:
0 <= x[3] <= 1;

subject to Valid[l]:
x[1] + x[2] <= 1;

Profit = 11. 000000

x [*¥] =

1 0.000000
2 1.000000
3 1.000000

H Y AR E (2 FH)
maximize Violation:
-y[1];

subject to Cover:
3xy[1] + 4%y[2] + 2%y[3] >= 6.001;

Violation = —1.000000 #% v N TE R0 >7-,

y [*] =
1 1.000000
2 1.000000
3 0.000000

>



