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T NERIROL DTS,
! Maximize revenue minus costs;
[1IMAX=3*A+3*B+3*C+3*D+2*D2+3*E
+2*E2-4*M1-4*M2-3*MS3;
! Machine time used = machine time made available;
[ 2]12*A+7*B+8*C+10*D+10*D2+7*E+7*E2-60*M1 = 0;
[ 3]8*A+ 9*B + 4*C + 11*E + 11*E2 - 60*M2 = 0;

]
[ 4]5%*A+10*B+7*C+3*D+3*D2+2*E +2*E2 - 60*M3=0;
(5] D<=20; !Max sellable at high price;
[6] E<=20;

'Machine availability;

7] M1<=128;

[8] M2<=128;

[9] M3<=128;

END
AD 3 DD ([L2]~[_4]) 1%, O HREE (BALX T43)) 24 LIS OB o
BfcRLTWD. LT, kD200 ([L6]~[6])1%, ®FIIETHES D & E OEERNED
FRZE X TWD. E72xkEO 320K, FIH TE 2B ORFFEIZOWTO ERE 5 2 T
2.
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12A+7B+8C+10D+10D2+7E+7E2_

50 M1
ZHUT 60 ML ZEMIC L > T D el 2] E6NDs. £ LT, IEIRO LI ITRD.
Optimal solution found at step: 4
Objective value: 1777. 625
Variable Value Reduced Cost
A 0. 0000000 1. 358334
B 0. 0000000 0. 1854168
C 942. 5000 0. 0000000
D 0. 0000000 0. 1291668
D2 0. 0000000 1. 129167
E 20. 00000 0. 0000000
E2 0. 0000000 0. 9187501
M1 128. 0000 0. 0000000
M2 66. 50000 0. 0000000
M3 110. 6250 0. 0000000
Row Slack or Surplus Dual Price
1 1777. 625 1. 000000
2 0. 0000000 0.2979167
3 0. 0000000 0. 6666667E-01
4 0. 0000000 0. 5000000E-01
5 20. 00000 0. 0000000
6 0. 0000000 0. 8125000E-01
7 0. 0000000 13. 87500
8 61. 50000 0. 0000000
9 17. 37500 0. 0000000

FRIXEH CH L. BAREERD Z LN TE D E OB R BARRICH G T 5720, HIR—HO
20 BNLAEPEY 2 2 LT D, T Ok, Bdh C BFIEREN MmO O T, C 2K 1| OFEHIIR—AR1ES.
ZOMBIE, WSOPOERERTRETH L. bR ERMIE, TRTELWS, £
DHIFIRCLEE DI RIe % . BIAE, RO
8A+OB+4C+11E+11E2-60M2=0
FROEIICESEHT I ENTED.
M2= (8A+9B+4C+11E+11E2) /60
T LT M il THAOXZNRAT S, ARIOXIFIHATH L0 6, M2 [T D IFEARIK
FEHBNICHESND. LIZB->T, HTOFREZVNEDRTNE, ZOMENS M2 &2 Oz
BRETED. ZOXHRMERIIM L MIZHEISTE 20T, ROETABHFELND.
MAX = 1.416667A+1. 433333+B+1. 85+C+2. 183334%D+ 1. 183333%D2+ 1. T*E + . T*E2;

| Machine time used = machine time made available;
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12%A + 7#B + 8%C + 10%D + 10%D2 + 7*E + 7*E2 <= 7680;
8kA + 9kB + 4*%C + 11*%E + 11*E2 <= 7680;
5%A + 10%B + 7*C + 3%D + 3*D2 + 2%E + 2%E2 <= 7680;

! Product limits;

D < 20;
E < 20;

29 LT, KiERERARRGIESDET VNGO,
TDOFETFNADMEN, FoLKBIOFETFTAOMEREL THAZ LICHEE

RTHDH. £z,
.

Optimal solution found at step:

Objective value:

Variable
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6.3. £EIERROHERKESHE

Value
0. 0000000
0. 0000000
942. 5000
0. 0000000
0. 0000000
20. 00000
0. 0000000

Slack or Surplus

1777. 625
0. 0000000
3690. 000
1042. 500
20. 00000
0. 0000000

6

1777. 625
Reduced Cost

1. 358333
0. 1854170
0. 0000000
0. 1291660

1. 129167
0. 0000000
0. 9187500

Dual Price

1. 000000
0. 2312500
0. 0000000
0. 0000000
0. 0000000

0. 8125000E-01
AREZVEDRVNT2BEROEALE T2 2 LIln5.
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B3+ 0.01589
Bss  0.01789
Bis  0.01650
Bss  0.01522
B 0.01750
Bs2  0.01622

BRI OFBHIRZ KO D121, 1,000 74— F 2T 5 DICHERERBALETSH S.
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Btk B3 O34, Z O¥F1E 1000 {60 45 BifE]) X (150 7 4 — k., /4%) ) =0. 111111 (EA7iE
1,000 7 4 — h&HT=VEER) THD. FERIZ B4 & B5 2OV T, 1,000 7 4 — hH72 0 4%, 0. 16667
I, 0.22222 FEREICH 5.

Lo T, ZOEAKITKRD L 51725,
! Maximize revenue minus costs;
MAX =3 %A +3%«xB+3%xC+3%D+2%D2+3%*E

+2 % E2 -4 %M — 4 %M -3 % M3;

! Machine time used = machine time made available;
12%A + T#B + 8%C + 10%D + 10%D2 + 7+E + 7%E2 — 60+M1 = 0;
8%A + O%B + 4%C + 11%E + 11*%E2 — 60%M2 = 0;
5%A + 10%B + 7%C + 3D + 3%D2 + 2+¢E + 2+¢E2 — 60%M3=0;

D <= 20; | Max sellable at high price;

E <= 20;
'Machine availability;

Ml <= 128;

M2 <= 128;

M3 <= 128;
END

%%®3o@ﬂ%ﬁ%ﬁbﬁ<k,_hiﬁﬁéﬁm@é®ﬁﬁf%é.
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295 L, (B48 =17) T/ 5.

Feo - A &L, 1/2 4 »FREOAFEICEDbND. 22T, 35—17X0.16667 =32. 16667 KF
FOBRMAEDN B4 1T TS, ZORET, HMARICOWTHEE LR ITIUT R 6720, 22
THEHETH &, 600 —218 —97—17=268 (HNLiX 1,000 7 4 — ) OHAREN L5 -> T D
B52 LV % BA2 DI DFEERVENDT, TNETELHREITRELT L. T7bbH, 32.16667/
0.16667 =193 &7¢% (B42 =193).

DR TE S TV D HATAREIL, 268 —193 =75 CTHDH (B52 =75).

PAJLP Th, BRMEICIE, Lo REENARER TR ZEAWETHD. L L, TOFHEIIIERITHE
HThH Y EINMBORENWEZIL LT 2 5.

LINGO OfiglL, A Z ZCTHELNIMERLTHY, ATD LD THSH. Optimal solution found at

Step: 2
Objective value: 10073. 85
Variable Value Reduced Cost
B34 218. 00000 0. 000000
B38 97. 00315 0. 000000
B48 16. 99685 0. 000000
B58 0. 00000 0. 000000
B42 192. 99900 0. 000000
B52 75. 00105 0. 000000
Row Slack or Surplus Dual Price
1 10073. 85 1..000000
2 0. 000000 24. 030240
3 0. 000000 7.679846
4 18. 333270 0. 000000
5 0. 000000 16. 220000
6 0. 000000 -3. 000000
7 0. 000000 —-1. 000000
8 157. 000000 0. 000000

Ranges in which the basis is unchanged:

Objective Coefficient Ranges

Current Allowable Allowable

Variable Coefficient Increase Decrease
B34 15. 89000 3. 000000 INFINITY

B38 17. 89000 INFINITY 2.670000

B48 16. 50000 1. 000000 0.0

B58 15. 22000 0. 000000 INFINITY

B42 17. 50000 0.0 1..000000

B52 16. 22000 1. 280000 0.0
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Righthand Side Ranges

Row Current Allowable Allowable
RHS Increase Decrease

2 35. 00000 1. 888520 9. 166634

3 35. 00000 12. 50043 13. 75036

4 35. 00000 INFINITY 18. 33327

5 600. 0000 82. 500563 75. 00105

6 218. 0000 97. 00315 16. 99685

7 114. 0000 157. 0000 16. 99685

8 111. 0000 157. 0000 INFINITY

ZZTB8IL0 THDHN, TOWMPEMLEZ0THLZ LICHEL LY. ZOERIY, B58 %4
MLTH B8 ZffA LTH) FIERICHELKITS RV, ZHUTT TIZR 72X 51, 3/814FD
WREELWZTICHTe>T, B8 b LB DELLZioTH Ik nsbhvbhofligg: —5 L
Tn5%.

UL £82HWEETLTHD.
!This is a sets version of the previous example;
MODEL:
SETS:

MACHINE / B3, B4, B5 / : HPERWK, TIME;

!This is the coefficient for the time per day constraint;
THICKNESS / FOURTH, EIGHT, HALF / : NEED;

This is the amount of each thickness needed

to be produced;

METHOD ( MACHINE, THICKNESS ) : VOLUME, PROFIT, POSSIBLE;

IVOLUME is the variable, PROFIT the objective coefficients, and POSSIBLE is a Boolean
representing whether it is possible to produce the given thickness;
ENDSETS
DATA:
! Hours/week available on each machine;
HPERWK = 35, 35,  35;
! Hours per 1000 feet for each machine;
TIME = . 11111 . 16667 . 22222;
! Amount needed of each product;
NEED = 218 114 111;
! Profit by product and machine;
PROFIT = 15.89, 17.89, O,
0, 16.5, 17.5,
0, 15.22, 16.22;
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! Which products can be made on which machine;

POSSIBLE = 1, 1, 0,
0, 1, 1,
0, 1, 1;

! Shipping capacity per day;
SHPERDAY = 600;

ENDDATA
! ;

'Objective function;

MAX = @SUM( METHOD(I, J) : VOLUME(I, J) * PROFIT(I, J));
@SUM( METHOD( K, L): VOLUME( K, L)) <= SHPERDAY;
'This is the max amount that can be made each day;
@FOR ( MACHINE( N) :

! Maximum time each machine can be used/week. ;

@SUM( THICKNESS( M) :

POSSIBLE (N, M) * VOLUME(N,M) * TIME(N))<=HPERWK(N););
@FOR ( THICKNESS ( Q)

Must meet demand for each thickness;

@SUM ( MACHINE (P) : POSSIBLE (P, Q) *VOLUME (P, Q)) >=NEED Q) ) ;
END
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