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T 5T /7 7 A /L fl-master.mod Tl 2 DOEEZ G A TWVWD Z LITHEERT L,
#problem MASTER; #~ A % —[

param NPLANT ;

param NDEMAND ;

param alpha {k in 1..NCUT, i in 1..NPLANT}; HECHEMET » b D x R

param beta {k in 1..NCUT}; HicaE 1 > N O TEHGH

param alphal {k in 1..NfeaCUT, i in 1..NPLANT}; #4&H#%

param betal {k in 1..NfeaCUT}; AN

param xx {i in 1..NPLANT}; v A2 —ETEHE LI x DE

param fixcost {i in 1..NPLANT}>=0;

param demand {j in 1..NDEMAND}>=0;

param caplimit {i in 1..NPLANT}>=0;

param 1 {i in 1..NPLANT};

param u {i in 1..NPLANT};

var x {i in 1..NPLANT} >=0, integer; HEF x BLVO
var theta >=0;

minimize costmaster: HEMASTER FH/&E CIX X fx+ 0 &/ IMb
sum {i in 1..NPLANT}fixcost[i]*x[i] +theta;

subject to luz {i in 1..NPLANT}: HEE R x O T IRHIK
1[i] <= x[i] <= ulil;

subject to feascut {k in 1..NfeaCUT}:  H#&WN& : FATHIEEMEDL » K
0>=sum{i in 1..NPLANT}alphallk, i]*x[i] +betallk];

subject to optcut {k in 1..NCUT}: HETEMED » b B HIE NCUT=0 72 D THilKI D A%=0
theta >= sum{i in 1..NPLANT}alphalk, i]*x[i] +betalk];

subject to feasibility: #Q(x) ZEFT 5 LP BT EITRMHEIZ /2 D L 2 1ZBIN L 7=l
sum {i in 1..NPLANT}caplimit[i]*x[i] >= sum {j in 1..NDEMAND}demand[j];

#iproblem SECOND; #Q (x) kb A [EE
var y {i in 1..NPLANT, j in 1..NDEMAND}>=0; Higs & y BN
param varcost {i in 1..NPLANT, j in 1..NDEMAND}>=0;

minimize secondcost: s g A o &/ IMb
sum {i in 1..NPLANT, j in 1..NDEMAND} varcostl[i, jl*y[i, jl;

subject to capacity {i in 1l..NPLANT}: it E =R E L 72 5% (MASTER RIEDARIL xx)
—sum {j in 1..NDEMAND}y[i, j] >= —caplimit[i]*xx[i];

subject to deml {j in 1..NDEMAND} : HEE B 23 e S Al
sum {i in 1..NPLANT}v[i, j] = demand[j];



2. Benders Z3fREDT NI Y XA
option presolve 0; HEIMIRZITH 2\

param NCUT; ticiErE Al > N AH=0
param NfeaCUT;  #&W& : FATAREME S v~ P AEL=0
let NCUT:=0;

let NfeaCUT:=0;

model fl-master.mod ;

data fl.dat ;

option solver cplexamp;

problem MASTER: x, theta, costmaster, luz, feascut, optcut, feasibility; #AJE MASTER
problem SECOND: vy, secondcost, capacity, deml; #ATE Q(x)
problem DIRECTION: mu, pi, directgen, direct_mupi, direct_mu, direct_ pi; #&EWE

param UB; #¥7E H HIBIEE
param LB; #FJE

let UB:=lel2;

let LB:=0;

display UB, LB;

repeat
{
printf: “¥YnffitH#t NCUT=%d ¥n”, NCUT;
printf: “¥nffitHa#t NCUT=%d ¥n”, NCUT > fl-master. sol;

solve MASTER; HMASTER [H]/88 o> sk fiig
for {i in 1..NPLANT}
{

let xx[i]:=x[i];  HMASTER fEDfE % xx

if (costmaster>LB) then #T SUE O 5
{ let LB:=costmaster;}

solve SECOND;

if ( solve_result="infeasible”) then BULTFARAR—NITEME « FEfTR(REMED »
{
solve DIRECTION;

let NfeaCUT:=NfeaCUT+1;
for {i in 1..NPLANT}
{
let alphal[NfeaCUT, i] :=caplimit[i]*muli];
}
let betal[NfeaCUT]:=sum{j in 1..NDEMAND}demand[jl*pilj];



else if ( solve_result="solved” and theta < secondcost) then #fmifEH v MAERK
{

let NCUT:=NCUT+1; #71 > MARBGEN
for {i in 1..NPLANT}
{
let alpha[NCUT, i]:=—caplimit[i]*capacity[i]. dual; BMR% u B
}

let beta[NCUT]:=sum{j in 1..NDEMAND} (demand[jl*deml[j]. dual); #f%%k n E©5%

if (sum {i in 1..NPLANT}fixcost[i]#x[i]+secondcost <UB)then #FFRDOFEH
{ let UB:=sum {i in 1..NPLANT}fixcost[i]#*x[i]+secondcost;}

}

display x, theta > fl-master. sol;

display UB, LB;

if (LB> (1-1e-2)*UB) then  ##& T HIE &A1+

{

break;

printf: “¥n#####H FINISHED ¥n”;
printf: “¥nfifitt#t FINIFHED ¥n” > fl-master. sol;

solve MASTER >fl-master. sol;

expand > fl-master. sol;

display costmaster > fl-master. sol;
display x > fl-master. sol;

display y > fl-master. sol;

display _ampl_time >fl-master. sol;
display _total_solve_time >fl-master. sol;
quit;
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