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3 The  prodoct mix  problem:
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£ x CaW\?\-&L AMPL  Model 0 o e Pro blean

Minimize
3.19 XEEEF +2.59 XCHK +2.29 XFISH +2.89 XHAM +
1.89 XMCH +1.99 XMTL +1.99 XSPG + 24? XTUR

| S—

Subject to AR
60XBEEF + 8XCHK +8XFISH +4OXHAM +
15 XMCH +70 XMTL +25 XSPG + 60 XTUR =700 —_

20XBEEF+OXCHK+ 10XF15H+40XHAM +
35XMCH+30XMTL+50XSPG+2OXTUR =700

IOXBEEF+20XCHK+ 15 XFISH+35 XHAM+
15XMCH+ 15XMTL+25XSPG + 15XTURZ7OO

ISXBEEF+20XCHK+ IOXFISH+ 1OXHAM +
ISXMCH+ 15XMTL+ ISXSPG + 10XTURZ7OO

X peer 20, X ek 20, X pisn 20,Xnam 20,
X yen 2 0 X 20, Xspg 2 0, Xqur 20

set NUTR;
set FOOD;

param cost {FOOD} > 0;
param f_min {FOOD} >= 0;
param f_max {j in FOOD} >= f_min[J]};

param n_min {NUTR} >= 0;
param n_max {i in NUTR} >= n_minf{i];

param amt {NUTR,FOOD} >= 0;

var Buy {j in FOOD} >= f_min[j], <= f_max(jl;

minimize Total_Cost: sum {j in FOOD} cost[j] * Buyl[3jl:
subject to Diet {i in NUTR}:

n_minl{i] <= sum {j in FOOD} amt[i,j] * Buyl[j] <= n_max[i];

Figure 2-1: Diet model in AMPL (diet .mod).




;
§ set NUTR := A Bl B2 C ;
_ set FOOD := BEEF CHK FISH HAM MCH MTL SPG TUR ;
% param: cost f min f_max :=
% BEEF  3.19 0 100
. CHK 2.59 0 100
. FISH 2.29 0 100
| HAM 2.89 0 100
| MCH 1.89 0 100
| MTL 1.99 0 100
. sPG  1.99 0 100
| TUR 2.49 0 100 ;
param: n_min n_max :=

a 700 10000

c 700 10000

Bl 700 10000

B2 700 10000 ;

param amt (tr):
A C Bl B2 :=
BEEF 60 20 10 15
CHK 8 0 20 20
FISH 8 10 15 10
HAM 40 40 35 10
MCH 15 35 15 15
MTL 70 30 15 15
SPG 25 50 25 15
TUR 60 20 15 10 ;

Figure 2-2: Data for diet model (diet.dat).

ampl: display Buy:

Buy [*] :=
BEEF 0
CHK 0
FISH 0
HAM 0

MCH 46.6667 .
MTL -1.07823e-16 -~
SPG ~1.32893e-16 .
TUR 0
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set ORIG; # origins (steel mills)
set DEST; # destinations (factories)
set PROD; # products

param rate {ORIG,PROD} > 0; # tons per hour at origins
param avail {ORIG} >= 0; # hours available at origins
param demand {DEST,PROD} >= 0; # tons required at destinations
param make_cost {ORIG,PROD} >= 0;
param trans_cost {ORIG,DEST, PROD} >= 0; # shipping cost/ton
var Make {ORIG,PROD} >= 0; # tons produced at origins
var Trans {ORIG,DEST,PROD} >= 0; # tons shipped

minimize Total_Cost:

sum {i in ORIG, p in PROD} make_cost[i,p] * Make[i,p] +
sum {i in ORIG, j in DEST, p in PROD}

trans_cost{i,j,p] * Transli,j,pl;
subject to Time {i in ORIG}:

sum {p in PROD} (l/rateli,p]) * Make[i,p] <= availlil;

subject to Supply {i in ORIG, p in PROD}:

sum {j in DEST} Trans[i,j,p] = Make(i,pl;

subject to Demand {j in DEST, p in PROD}:
sum {i in ORIG} Transl[i,j,p]

= demand{j,p];

Figure 4-6: Production/transportation model, 3rd version (steelP.mod).

# manufacturing cost/ton

7T .
.= GARY CLEV P o LAF
set O 1— iRA DET LAN WIN ST% FR

Sei giig := bands coils plate i

se :

pITT 20
51 := GARY 20 CLEV 15
param ava :

; FRE  LAF :=
param demand (;2)' per LaN wIn  STD

925 250
F 75 650 500
300 100 850
pands 30% Js0 400 250 zgg 100 250 ;
plate

CcLEV  PITT :=
param rate (tg): GI;%% 190 2363
Eizte 160 160

tr): 1=
param make_cost { ARy  CLEV PITT

190 190
as 180 180
coils 170 Tes 185

plate 180

param rrans_cost ¥

FRE LAF :%
. FRA DET LAN WIN Siﬁ 71 6
[*:*'bandS]. 30 10 8 10 21 82 13
GARY o 7 10 7 g3 15
CLEV i9 11 12 10 25
PITT

FRE LAF :=
1.1, FRA DET LAN WIN S?E 82 8
[*,*,COllsl' 39 14 11 14 06 g5 17
GARY 7 9 12 ? 99 20
CLEV 24 14 17 13 28
pITT

FRE LAF =
pra DET LAN WIN STHOFol T
[, *, platel: a1 15 12 16 -8 99 18

GARY 9 13 9 104 20 ;

CLEV 32 1a 17 13 31

PITT

mo dat).
7 (8] i de‘ (SteelP .




